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79044 instruction

OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is for both operating and servicing personnel. Specific
warnings and cautions will be found throughout the manual where they apply, but may not appear in this summary.

TERMS

IN THIS MANUAL

CAUTION statements identify conditions or practices
that could resuft in damage to the equipment or other
property.

WARNING statements identify conditions or practices
that could result in personal injury or loss of life.

AS MARKED ON EQUIPMENT

CAUTION indicates a personal injury hazard not
immediately accessible as one reads the marking, or a
hazard to property including the equipment itself.

DANGER indicates a personal injury hazard immediately
accessible as one reads the marking.

SYMBOLS

N THIS MANUAL
@ Siatic-Sensitive Devices

/n This symbol indicates where applicable
\ cautionary or other information is to be found.

AS MARKED ON EQUIPMENT

$ DANGER—High voltage.
@ Protective ground (earth) terminal.

ff} ATTENTION—Refer to manual.

WARNINGS

POWER SOQURCE

This product is intended to operate from a power source
that will not appty more than 250 volts rms between the
supply conductors or between either supply conductor
and ground. A protective ground connection, by way of
the grounding conductor in the power cord is essential
for safe operation.

GROUNDING THE PRODUCT

This product is grounded through the grounding
conductor of the mainframe power cord. To avoid
glectrical shock, plug the mainframe power cord into a
properly wired receptacle before connecting to the
product input or output terminals. A protective-ground
connection by way of the grounding conductor in the
mainframe power cord is essential for safe operation.

DANGER ARISING FROM LOSS OF GROUND

Upon loss of the protective-ground connection, all
accessible conductive parts (including knobs and
controls that may appear to be insulating), ¢an render
an electric shock.

DO NOT OPERATE IN EXPLOSIVE
ATMOSPHERES

To avoid explosion, do not operate this product in an
atmosphere of explosive gasses.

DO NOT REMOVE COVERS OR PANELS

To avoid personal injury, do not remove the product
covers or panels, Do not operate the product without the
covers and panels properly installed.

DO NOT OPERATE WITHOUT COVERS

To avoid personal injury, do not operate this product
without covers or panels installed.
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Teklronix  7904A OSCILLOSCOPE

- ITENSYTE
##

4583-3

7904A FEATURES

The TEKTRONIX 7904A Oscilloscope is a solid-state, high performance (500 MHz vertical bandwidth) instrument designed for genaral
purpose appiications.

The 7904A accepts four 7000-series plug-in units to form a highly flexible oscilioscope system. The left pair of plug-in compartments are
for vertical deflection and the right pair of plug-in compartments are for horizontal deflection. Electronic switching between sach
defiection system ailows dual-trace vertical and dual-sweep horizontal displays.

The 7904A features include an 8 cm x 10 cm crt display area with a crt readout display of alphanumeric characters from the associated
plug-in units. The readout display includes deflection factor, sweep rate, and other encoded parameters.

The above delayed-sweep display was obtained using a 7892A Duai Time Base. An 11 megahertz sine-wave signal was applied
simultaneously to the 7A29 Input and to the 7D15 Freq In connectors. The input fregquency is monitored and continuously updated on the
T904A crt readout dispiay. The 7A26 Dual Trace Amplifier provides additional vertical display capabilities when selected.
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Section 1—7504A

GENERAL INFORMATION

This section is the first place to look for information on your 7804A Oscilloscope. First we describe the features of the
7904A and the basic content of the instruction manual. Next we describe instailation, power source and power cord
requirements, operating temperature considerations, instrument repair services, and packaging for shipment
instructions. We also inciude the electrical, environmental, and physical specification of the 7904A, list compatibility
information for plug-in units, and provide a list of standard and recommended accessories,

TECHNICAL MANUALS

An instruction manual is shipped as a standard
accessory to the 7804A Oscilloscope.

INSTRUCTION MANUAL

The 7904A Instruction Manual contains the information
necessary to operate and service your instrument. The
content of the instruction manual is described as
follows:

Section 1—General Information contains instrument
description, electrical specifications, environmental
characteristics, standard and optional accessories,
installation, and packaging for shipment instructions.

Section 2—Operating Instructions contains
information relative to operating and checking the
instrument operation.

—

1

WARNING

THE FOLLOWING SERVICING INSTRUC-
TIONS ARE FOR USE BY QUALIFIED
PERSOMNEL ONLY. TO AVOID PERSONAL
INJURY, DO NOT PERFORM ANY
SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUC-
TIONS UNLESS YOU ARE QUALIFIED TO
DO 80. REFER TO OPERATORS AND
SERVICING SAFETY SUMMARIES PRIOR
TO PERFORMING ANY SERVICE.

Section 3—Theory of Operation contains basic and
general circuit analysis that may be useful for
servicing or operating the instrument.

Section 4—Maintenance describes routine and
corrective maintenance procedures with deiailed
instructions for replacing assemblies, subassemblies,
and individual components.

Section 5-—Checks and Adjustment contains
procedures to check the electrical characteristics of

the instrument. Procedures are also provided for
adjustment of the instrument to meet specifications.

Section 6—Instrument Options contains a description
of available options and locations of incorporated
information for those options.

Section 7—Replaceable Electrical Paris contains
information necessary to order repiaceable parts and
assemblies related to the electrical functions of the
instrument.

Section 8—Diagrams and Circuit Board Hlustrations’
includes detailed circuit schematics, locations of
assembled boards within the instrument, voltage and
waveformn information, ¢ircuit board component
jocators, and locations of adjustments to aid in
performing the Checks and Adjusiment section of
this manual.

Section 9—Replaceable Mechanical Parts includes
information necessary to order replaceable
mechanical parts and shows exploded drawings.
which identify assemblies.

INSTALLATION

INITIAL INSPECTION

This instrument was inspected both mechanically and
slectrically before shipment. 1t should be free of mars or
scratches and meet or exceed all electrical
specifications. To confirm this, inspect the instrument
for physical damage incurred in transit and fest the
electrical performance by following the Operating
Checkout Procedure in Section 2, Operating
Instructions. Verify Performance Requiremenis by
referring a qualified service person to the servicing
sections of the instruction Manual. If there is damage or
deficiency, contact your local Tektronix Field Office or
representative.

POWER SOURCE INFORMATION

This instrument can be operated from either a 115-voit
or 230-volt nominal supply source, 48 to 440 hertz. The

1-1



General Information—7804A

line fuse remains the same for both 115-volt and 230-volt
operation,

Operating Voliage

The LINE VOLTAGE SELECTOR swiich {located on the
rear of the 7904A Oscilloscope mainframe) allows
selection of 115-volt or 230-volt nominal line voltage
operation. To select the correct nominat line voltage,
first change the power cord and plug to match the
power-source receptacle (if necessary). Then, use a
small screwdriver to move the LINE VOLTAGE
SELECTOR switch to the desired range.

To prevent damage o the instrument, always
check the settings of the LINE VOLTAGE
SELECTOR switch located on the rear panel
of the 7904A Oscilloscope mainframe before
connecting the instrument to the line-voltage

Power Cord Information

A power cord with the appropriate plug configuration is
supplied with each instrument. For your convenience
the color-coding of the power cord conductors is given
in Table 1-1. Also, should you require a power-cord plug
other than that supplied, refer to the Power-Cord and
Plug ldentification Table 1-2.

TABLE 1-1
Power-Cord Color Conductor ldentification
Alternale
Conductor Color Color
Ungrounded (Line} Brown Black
Grounded {Neutral} Light Blue White

Grounded
(Protective Ground)

Green/Yellow Green/Yeliow

source,
TABLE 1-2
Power-Cord and Plug identification Information
Plug U Nominal Reference Obtion #
Configuration sage Line-Voltage {AC) Standards ption
North American ;ANSl c73n
120V/15A 120 Vv NEMA 5-15-P STANDARD
%EC 83
Universal Euro SCEE (7). 11 IV, VI
220V/16A 240 ¥ %EC 83 Al
UK °BS 1363
240V/13A 240 v %EC 83 A2
;‘;‘ggj‘;‘gg 240 Vv SAS C112 A3
: TANSI C73.20
Nerth American 2
-156- Ad
240V /15A 240 V 3l\éF.MA 6-15-P
{EC 83
Switzerland 7
2207 /104 220V SEV Al

'ANSE—American Mational Standards Institute

NEMA-—National Electrical Manufacturer's Association

*|EC-—International Electrotechnical Commission

*CEE—International Commission on Rules for the Approval of
Electrical Equipment

i-2

*BS—British Standards institution
SAS-—Standards Association of Australia
"SEV-Sechweizevischer Elektrotechischer Verein



WARNING §

This instrument operates from & single-
phase power source, and has a detachable
three-wire power cord with a two-pole, three-
terminal grounding-type plug. The voltage to
ground (earth} from either pole of the power
source must not exceed the maximum rated
operating voltage, 250 volts.

Before making connection to the power
source, determine that the instrument s
adjusted to match the voltage of the power
source, and has a suitable plug ftwo-pole,
three-terminal, grounding type).

This instrument is safety class 1 equipment
{IEC* designation). All accessible conductive
parts are directly connected through the
grounding conductor of the power cord to
the grounding contact of the power plug.
Therefore, the power plug must only be
inserted In a mating receptacle with a
grounding contact. Do not defeat the
grounding connection. Any interruption of
the grounding connection can create an
electric shock hazard.

For electric shock protection, the grounding
connection must be made before making
connection to the instrument input or output
terminals.

*International Electrotechnicai Commission,

OPERATING TEMPERATURE

The 7904A can be operated where the ambient air
temperature is between 0° and +50° C and can be stored
in ambient temperatures from -55° to +75° C. After
storage at temperaiures outside the operating limits,
allow the chassis temperature to reach a safe operating
limit before applying power,

The 7904A is cooled by air drawn in through holes in the
top, side, and bottom panels and blown out through the
fan exhaust. To ensure proper cooling of the instrument,
maintain the clearance provided by the feet on the
bottom and allow at least 2 inches clearance {more if
possible) at the top, sides, and rear of the instrument.

General Information—7904A

OPERATING POSITION

A bail-type stand, mounted on the bottom of the
instrument, permits the instrument to be tilted up about
10° for more convenient cri viewing.

PACKAGING FOR SHIPMENT

If this instrument is to be shipped for long distances by
commercial transportation, it is recommended that the
instrument be packaged in the original manner. The
carton and packaging material in which your instrument
was shipped should be saved and used for this purpose.

Also, if this instrument is to be shipped to a Tektronix
Service Center for service or repair, altach a tag o the
instrument showing the following: Owner of the
instrument (with address), the name of a person at your
firm who can be contacted, complete instrument type
and serial number, and a description of the service
reguired.

If the original packaging is unfit for use or not available,
package the instrument as follows;

1. Obtain a corrugated cardboard shipping carton with
a 375 pound test strength and having inside
dimensions at least six inches greater than the
instrument dimensions.

2. Surrgund the instrument with antistatic
polyethylene sheeting or equivalent to protect the
finish of the instrument.

3. Cushion the instrument on all sides by tightly
packing dunnage or urethane foam between the
carton and the instrument, allowing three inches on
each side,

4. Seal the carton with shipping tape or with an
industrial stapler.

5. Mark the address of the Tektronix Service Center

and your return address on the carton in one or
more prominent locations.

1-3



General Informalion—79044A

SPECIFICATION

The electrical characteristics listed in Table 1-3 apply when the following conditions are met: {1) Adjustment of the
instrument must have taken place at an ambient temperature between +20° and +30° C, (2) the instrument must be
allowed a 20-minute warm-up period, (3) all specifications are valid at an ambient temperature of 0° to +50° €, unless
otherwise stated, (4) the instrument must be in an environment that meets the limits described in Table 1-4,

Any applicable conditions not listed above are expressly stated as part of that characteristic. Environmental
characteristics are listed in Table 1-4 and Physical characteristics are listed in Table 1-5.

TABLE 1-3
Electrical Characteristics
Characteristics Perfermance Requirements
VERTICAL SYSTEM
Deflection Factor Compatible with all 7000-Series plug-in units. (See Table 1-7.)

Difference Between Vertical 1% or less.

Compartments

Low-Frequency Linearity 0.1 div or less compression or expansion of a center-screen 2 div, signal positioned

anywhere vertically within the graticule area.

Frequency Response Varies with plug-in unit selected. See 7904A Oscilloscope Vertical System
Specification, Table 1-7.

With YA28 Amplifier Unit 3 dB down at 500 MMz.

Step Response

Rise time (10 to 90%) with 7A29 700 ps or less.
Amplifier Unit
Isolation Between Vertical Compartments
{8 Div Signal)
LEFT, RIGHT, ALT Modes At least 160:1 from dc to 100 MHz and at least 80:1 from 100 MMz to 500 MHz.
Delay Line Permits viewing the leading edge of triggering signal.
Difference in Signal Delay Between 100 ps or less,

Vertical Compartments

Vertical Display Modes Selected by front-panet VERTICAL MODE Swiich.
LEFT Left Vertical unit displayed.
ALT Display alternates between Left and Right Vertical units at rate determined by

Horizontal plug-in unit(s).

ADD Display is algebraic sum of Left and Right Vertical units.

CHOP Display chops between Left and Right Vertical units asynchronously to Horizontal
plug-in unit(s).

RIGHT Right Vertical unit displayed.
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TABLE 1-3 (CONT)
Electrical Characieristics

Characteristics

Performance Requirements

VERTICAL SYSTEM (CONT)

Vertical Display Modes (cont)
SLAVED ALT

Slaved Alt operation occurs if: (1} VERT MODE switch is set to ALT,

(2) HORIZ MODE switch is set to ALT or CHOP,

(3) Time-base unit is installed in each Horizontal compartment, and

{4) Time-base unit installed in A HORIZ compartment operates in staved mode.

When in slaved ait operation the display alternates between: (1) the trace produced
by the LEFT VERT unit displayed at the sweep rate of B time-base unit and

(2) the trace produced by the RIGHT VERT unit displayed at the sweep rate of the
A time-base unit.

MOTE
The VERT TRACE SEP (B) cvontrol is inoperative in siaved alternate mode

VERTICAL TRACE SEPARATION (B)

Positions "B” trace at least 4 div. above and below “A” trace, when 7904A operates
in ALT or CHOP horizontal modes. See note above concerning steved aHernate
VERT MODE.

TRIGGERING

A and B TRIGGER SQURCE

Selected by front-panel switches. Lights behind the pushbuttons are illuminated
to indicate the trigger source.

VERT MODE

The trigger source is controiled by the Vert Display Mode selection. The source is
shown by the illumination of the LEFT and RIGHT trigger source buttons. The
source follows (is same as) the Vert Display with the following two exceptions:

VERT MODE TRIGGER SOURCE

CHOP LEFT

RIGHT for ATRIG
LEFT for B TRIG

SLAVED ALTERNATE

See Vertical Display Modes, under VERTICAL SYSTEM in this table, for slaved
alternate operation,

LEFT

Trigger source: LEFT vertical unit. LEFT trigger source button illuminated.

RIGHT

Trigger source: RIGHT vertical unit. RIGHT trigger source button illuminated.

HORIZONTAL SYSTEM

Deflection Factor

Compatible with all 7000-Series plug-in units. {See Piug-in Incompatibilities in
Table 1-8.}

Gain Differences Between Horizontal
Compartments

1% or less.

DC Linearity

0.05 division or less error at each graticule line after adjusting for no error at the
second and tenth graticule lines.

Fastest Calibrated Sweep Rate

500 ps/division.

Horizontal Display Modes

A: A horizontal unit only,

ALT: Dual-sweep, alternates between horizontal units.
CHOP: Dual-sweep, chops between horizontal units,
8: B horizontal unit only.
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TABLE 1-3 (CONT)
Electrical Characteristics

Characieristics

Performance Requirements

HORIZONTAL SYSTEM (CONT)

Phase Shift Between Verticai and
Horizontal Systems

2° or less from dc to at least 35 kHz.

With Option 2 2° or less from dc to 1 MHz.
CALIBRATOR
Wave Shape Square wave.
Polarity Positive-going with base line at 0 Volt.

Cutput Voitage

{Selected by front-panel CALIBRATOR swiich.}

into 2100 kQ2

40mV, 04V, 4V

nto 50

4mV,40mV, 04 V.

Qutput Current

40 mA avaiiable through CALIBRATOR outpui with optionat bne-to-current-tcop
adapter. CALIBRATOR switch must be set to 4 V for calibrated output.

Amplitude Accuracy (P-P Voltage)

Within 1%,

Hepetition Rate

1 kiHz within 0.25%.

Duty Cycle

49.8% to 50.2%.

Aise Time and Fal Time

500 ns or less into 100 pfF or less.

SIGNAL QUTPUTS

+ SAWTOOTH
Source Selected by front-panel switch.
A: A HORIZ time-base unit.
B: B HORIZ time-base unit.
Polarity Positive-going with baseline at 0 V, within 1 V into 1 MQL

Cutput Voltage

Rate of Rise
into 50 0 50 mV/unit of time selected by time-base unit time/div switch, within 15%.
100 ns/div maximum sweep rate.
into 1 MQ 1V /unit of time selected by time-base unit time/div switch, within 10%.
1 us/div maximum sweep rate.
+ GATE
Source Selected by front-panel switch.
A: A Gate, derived from A HORIZ time-base unit main gate.
B: B Gate, derived from B HORIZ time-base unit main gate.
Polarity Positive-going with baseline at 0 V, within 1.0 V into 1 M}

Outpui Voltage
into 50 O

0.5 V within 10%.

Into 1 MQ

10 V within 10% (up to 1 us/div sweep rate}.
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FABLE 1-3 (CONT)
Electrical Characteristics

Characteristics

Performance Requirements

SIGNAL QUTPUTS (CONT)

+ GATE {(cont)

Rise Time info 500 & ns or less.
Fall Time into 500 15 ns or less.

SiG OuT Selscted by B TRIGGER SOURCE switch.
Source Same as B TRIGGER SOURCE.

Qutput Voltage
into 50 0

25 mV/div of vertical deflection within 25%.

Into 1 MO

D.5V/div of vertical defection, within 25% (maximum quiput; + 2 V).

Bandwidth into 500

Varies with vertical plug-in selected. See 7804A Oscilloscope Vertical System
Specification in Table 1-7.

DC Centering

0V within 1V, intc 1T M.

READOUT DISPLAY

Readout Modes

nternal switch on Readout Board must be in Free-Run position.

Free-Run (Not Labeled on Froni-Panel)

Continuously displayed (READQUT controi not in PULSED position).

PULSED

Single-shot operation.

Pulsed Source

Selected by front-pane! switches,

+ GATE: Triggered by the trailing edge of the + GATE selected by the front-panel
switch.

EXT: Controlled through rear-panel remote control connector.

MAM: Manual trigger, independent of other pulse sources.

DISPLAY
Graticule
Type internal, illuminated with variable edge lighting.
Area

Standard Instrument and Option 78

Eight divisions vertical by ten divisions horizontal. Each division equals
one centimeter,

Cption 4, Option 13

Eight divisions vertical by ten divisions horizontal. Each division equals
0.5 centimeter.

Phosphor
Standard, Option 4 P31,
Option 78, Option 13 Pid.

Beamfinder

Limits display within graticule area when actuated.

Geomelry

Within 0.1 division; checked over entire 8 x 10 division graticule area.




General Information—7904A4

TABLE 1-3 {CONT)
Electrical Characieristics

Characteristics

Performance Requirements

DISPLAY (CONT)

CRT Characteristics

Minimum Photographic Writing Speed

TEST CONDITIONS: TEKTRONIX C-51 camera with lens set at f/1.2; 1:0.5
Object-to-Image Ratio. Polaroid 20,000 ASA film.

{with-out film fogging) Phosphor Writing Speed
Standard crt P31 Approx. 1.26 cm/ns
Option 4 P31 Approx. 2 cm/ns
Option 13 P11 4 cm/ns
Option 78 P11 2.5 cm/ns

Exposure Defects

With intensity and Graticuie lllumination controls fully counterclockwise, open the
camera shutter for 5 minutes. Resulting print must be compiletety black.

REMOTE CONNECTORS AND SWITCHES

CONTROL ILLUMINATICN

High, medium, and off. Three-position switch located on rear pane! of power supply.

CAMERA POWER

Three contact connector compatibie with Tektronix C-50 series camerss.

Bottom Pin Ground.
Center Pin Single sweep resel.
Top Pin +15 V.

SINGLE SWEEP BESET

Bnc input connector on rear pane! to reset single-sweep function of time-base
units installed in A and B HORIZ compartments.

Signal Required

Closure to ground or switching from the high leve! {(+50 to +10 V; sink less than
40 pA) to the tow level (+0.5 V 1o ~5 V, sink less than 12 mA), in less than 1 ms,
resets the sweep.

Compatibie to 15 V open collector TTL source.

A SINGLE SWEEP READY

Bne connactor on rear panel. Remote ready indicator for A HOREZ time-base unit.

Gutput Signal

Open when not ready. +5 V at 47 Q source impedance when ready. Output will
light a No. 48 bulb.

B SINGLE SWEEP READY

Bnic connector on rear pansl. Remote ready indicator for B HORIZ time-base unit,

Qutput Signal

Open when not ready. +5 V at 47 0 source impedance when ready, Quiput will light
a No. 49 bulb.

GRATICULE/READOUT SINGLE SHMOT

Bnc connector on rear panel. Switching o the low level {(+1 ¥ to -5 V; sink less than
2 mA} from the high level {+10 V to +15 V; sink iess than 0.3 mA), in less than 1 us,
triggers the Readout 1o display ons complete readout frame and illuminates the
graticule for approximately 0.5 s. Compatible to 15 V open collecior TTL source.

Probe Power

Two probe power connectors on rear panel,

Pin 1 +5 ¥V dc.

Pirs 2 Chassis ground,
Pin 3 -15 ¥V dc,

Pin 4 +15 V dc.
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TABLE 1-3 (CONT)
Electrical Characteristics

Characteristics

i Performance Requirements

REMOTE CONNECTORS AND SWITCHES (CONT)

Z-AXIS INPUT (External)

Bne connector on rear panel.

Polarity and Sensitivity

Positive 2 V provides complete blanking from maximum intensity condition.
Negative 2 V provides complete unblanking from minimum intensity condition,

Low Frequency Limit

De.

tnput Resistance

Approximately 470 (.

input Capacitance

L.ess than 50 pF.

Open Circuit Voltage

Approximately O V.

Maximum Input Voltage

15 V {d¢ plus peak ac).

Maeximum Repetition Rate

1 MHz.

LINE VOLTAGE SELECTOR

Selects 115 V or 230 V range,

POWER SOURCE

VOLTAGE RANGE (AC, RMS)

Selected by rear-panel LINE VOLTAGE SELECTOR switch.

115 V Rated

From 80 Vto 132 V.

230 V Rated

From 180 V to 250 V.

iine Freguency

From 48 Hz to 440 Hz.

Power Consumption

210 W, nominal.

Maximum Current

3.5 A at 60 Hz, 90 V Line. 1.8 A at 60 Hz, 180 V Line.

Fuse 4 A Fast Blow.
TABLE 1-4
Envirenmental Characteristics
Characteristics Information

Temperature

Qperating 0°C to +50°C.

Storage ~-55°C to +75°C.
Altitude

Operating 15,000 1. {4,550m).

Storage 50,000 ft. {(15,200m).
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TABLE 1-4 (CONT)
Environmental Characteristics

Characteristics

information

EMC (Electromagnetic Compatibility)

Meets requirements of MIL-STD-4618, when tested in accordance with the
following test methods of MIL-STD-462:

All instruments

CS&-01 and C8-06.
Does not meet: CE-01, CE-03, CS-02, RE-02, (T) RE-04, RS-01, and RS-03.

Option 3 - Electromagnetic Compatibility

Meets: RE-02 {limited to 1 GHz), RS-01, and RS-03 (limited to 1 GHz).

Vibration Tested to MiL-T-28800C, Sect. 4.5.5.3.1, Type 1ll, Class 5, Style E, except: 0,15 inch
p~p amplitude, Sect. 4.5.5.3.1 {c}; 55-Hz Rescnance Dwell, Sect. 4.5.5.3.1 (e}
{2); and 20-t0-55 Fz Frequency Increment, Sect. 4.5.5.3.1 (e) (2).

Shock Tested {o MIL-T-28800C, Sect. 4.5.5.4.1, Type {li, Class 5, Style E.

Bench Handling

Tested to MiL-T-28800C, Sect. 4.5.5.4.3, Type I, Class &, Style E.

Transportation

Qualified under National Safe Transit Commities Test Procedurs At, Category 1.

Bounce

NSTA, Project 1A-B~1.

Prop (Packaged Product)

NSTA, Project 1A-B-2. Drop height 24 inches, 16 drops.

Humidity

Tested to MIL-STD-810C, Method 507-1, Procedure IV, modified as specified in
MIL-T-28800C, paragraph 4.5.5.1.1.2, except: 90 - 95% Relative Humidity
{Steps 5 and 6); Operating tests at 50° C (Step 5, second cygle),

Electrostatic Discharge

Operating

0 to 15 kV with no performance degradation.

Nonoperating

0 to 20 kV with no instrument damage.

TABLE 1-8
Physical Characteristics

Characteristics

intormation

Ventilation

Safe operating temperature maintained by electronically driven dc fan.

Finish

Ancdized front panels. Blue-Vinyl paint on aluminum cabinet,

Qverall Dimensions (Measured at
Maximum Pgints)

See Figure 1-1.

Height 13.6 inches {345 mmj}.
Width 12.0 inches (305 mmy}.
Length 22.7 inches (577 mm},

Net Weight (Instrument without Plug-ins}

37.2 1b (16.9 ka).
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Figure 1-1. 7904A Dimensional Drawing.
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SYSTEM ELECTRICAL SPECIFICATION

Your Tekironix 7904A Oscilloscope system provides
exceptional flexibility in operation with a wide choice of
general- and special-purpose plug-in units. The type
number of a particular plug-in unit identifies its usage as
follows:

The first digit (7) denotes the oscilloscope system for
which the plug-in is designed (7000-series).

The second letter describes the purpose of the plug-in
unit:

A—Amplifier unit

B—"Real time” time-base unit
C—Curve tracer

D-—Digital unit

L—S8pectrum anaiyzer
M—Miscellaneous
S—Sampling unit
T—S8ampling time-base unit

The third and fourth digits of the plug-in type number
do not carry any special connotation.

A “N” suffix letter added to the normal four-digit type
number identifies a unit not equipped with the circuitry
necessary 1o encode data for the 7000-series readout
system.

Table 1-8 lists any incompatibilities with the variety of
plug-in units availabie for use with the 79804A
Oscilloscope.

Table 1-7 lists the vertical specifications which are
system dependent. For more complete specifications on
piug-in units for the 7000-series oscilloscope system,
refer to the Tektronix Products catalog.

Table 1-8 lists the horizontal specifications which are
system dependent. For more complete specifications on
plug-in units for the 7000-series oscilloscope sysiem,
refer to the Tektronix Products catalog.

Table 1-9 lists some special purpose plug-in uniis
available for use with the 7904A Oscilloscope.

The 7904A Oscilloscope is compatible with Tektronix 7000-series Plug-In units with the exceptions listed In the following table:

TABLE 1-6
Plug-in Incompatibilities

Plug-in Operating Symptoms Cause

Unit Conditlons

TAZIN All No Display No vertical signal connection.

7850 All Leading edge of triggering 7804A deiay line length.

7851 waveform cannot be viewed.

852

7B53A

7BS3AN

7B53N

7B50 7804A Horizontal Mode Only one time-base unit 7904A aliernate sweep

7851 alternates when both will reset. switching logic locks out

7B70 horizontal time-base one time-base unit; these

7871 units are set for single- time-base units do not
sweep operation. reset when locked out.

7885 7885 set for single-sweep Pulsed readout and pulsed 7885 sweeps once but needs
operation with A time functicn graticule from + gate source 10 sweep twice for generation
operational, do not operate normally. of hoidoff pulse.

7B92A Time-base unit set for Pulsed readout and pulsed Time-base unit sweeps only
alternate and single- graticule from + gate source once when reset, whereas
sweep modes. do not operate normally. both main and delay sweep
are required to generste
a holdoff pulse.

7LS 715 set for single-scan Pulsed readout and puised 7L5 Sweep Gate remains HI.
operation. graticule from + gate source

do not operate normally.

7L13 7113 set for single-sweep 7L13 wili not start by remote 7113 does not provide single-
operation. or camera connection. sweep reset.
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TABLE 1-6 (CONT)
Plug-ln incompatibilities

General Information-—7804A

Plug-in Operating Symptoms Caus
Unit Conditions ymp ¢
7512 7512 set for single-scan 7812 will not start by remote 7512 does not provide single-
operation. or camera reset connector. sweep reset.
Ali 7812 will not alternate with 7512 does not generate holdoff
other sweep plug-ins. pulses,
intensified zone The intensified zone is too No contrast control.
bright and may be the only
part of the display visible,
7514 All 7514 will not alternate with 7514 does not provide proper
other sweep plug-ins. holdoff puises.
TABLE 1-7
7804A Oscilloscope Vertical System Specification
Amplifier Accuracy” Vert Sig Out
Plug-in Probe Bandwlidth Rise Time Ext Cal int Cal int Cal
Unit (M=) {ns} 0° o +56°C | +15° to +35°C | 0° to +50°C BW Tr
(%) (%) {%} (MHz)} {ns}
TA11 Integral 250 1.4 2 3 4 140 2.5
None 2 3 4
TA12 P6053B 120 29 3 y 5 110 3.2
Nene 100 3.5
7A13 P6053B 105 85 15 25 35 100 35
P8055 65 54 65 5.4
P&021 55 6.4 80 7.0
TAT4 P02 720 X 2 3 4 750 35
None 2 3 4
TA15A PRO53A a0 4.4 3 2 5 70 5.0
Nane 2 3 4
TA16A PE053E 225 1.6 3 i 5 140 2.5
TA1Y Nong 150 2.4 15 24
None 2° b 4°
TA18A PEO53E 75 47 30 5 55 70 5.0
None 3 4
7A19 PB056 500 0.8 4 5 300 1.2
P&O57
7A18 (10 Q'S%EZ 500 0.8 ; ; :
mV/Div . ’ 3 4 5 300 1.2
Oniy) P6057
Y P6207 300 1.2 4 5
None or 1 MMz 350 1.0 350
3
TA22 Any {within 10%) {within 9%) 2 4 +10% 9%
None 2 3 4
PB0586, 350 1.0
TA24 PEO57 3 4 5 140 2.5
PB201 300 1.2 3 4 5
None 2 3
7A26 PB0538 200 18 3 ) 140 2.5
None 2 3 4
7A28 PEOSE 500 0.8 3 yl g 500 0.9

*Defiection Factor accuracy is checked as follows:

EXT CAL 0°C io +50°C—Plug-In galn set at a temperature within 10°C of operating temperature, using an external calibrator whose accuracy is within 0.25%.
INT CAL +15°C to +35°C—Plug-in gain set while operating within a {empersture range of +15°C fo +35°C using the ascllloscope accuracy.
INT CAL 0°C to +50°C—Plug-in gain set using the oscilloscope calibrator (within 10°C of the operating temperature} in a temperature range between 0°C and

+50°C.

B A18A Opt. 6 (ofiset) version. Add 1% o accuracy figures when switched to “OFFSET".
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TABLE 1-8
T804A Oscilloscope Horizontal System Speciflcation
Time- Maximum Triggered
Base Periormance Caelibrated Frequency
Lnit Feature Sweep Rate Range
7B50A Delayed Sweep 5 ns/div Dec to 150 Mz
7870 Delayed Sweep and Ext Amplifier 2 ns/div De to 200 MHz
7B Dual-Sweep Delaying and Displayed 2 ns/div De to 200 MHz
78924 Display Switching 0.5 ns/div D¢ te 500 MHz
7880 Delayed Sweep 1 ns/div De to 400 MHz
7885 Delaying Sweep 1 ns/div D¢ to 460 MHz
7887 Time Base (with Pre-Trigger Acquire Clock 1 ns/div De te 400 MHz
for 7854 only)
7B10 Delayed Sweep 0.5 ns/div Dc to 700 MHz
7315 A Delaying Sweep 0.5 ns/div Dc to 700 MHz

TABLE 1-9 TABLE 1-9 (CONT)
Special Purpose Plug-In Units Speciai Purpose Piug-In Units
Plug-in Unit Perjormance Feature Plug-in Unit Performance Feature
7CTIN Low-Power Semiconductor Curve Tracer 7L12 100 kHz to 1.7 GHz Spectrum Analyzer
7D01/7DO1F | Logic Analyzer 714 10 kHz to 1.8 GHz Spectrum Analyzer
7D02/7002F | Logic Analyzer 7018 1.5 GHz to 60 GHz Spectrum Analyzer
7011 Digital Delay 7M1 Dual 500 Delay Line
7012 A/D Converter, plug-in modules. provide M13 Readout Access Unit
flexible measurement capability
7811 Accepts Piug-in Sampling Heads
7O13A Measures Temperature, Voltage, Current
and Resistance 7812 Time Domain Reflectometer and Sampling
Applications
7015 Universal Counter/Timer
7514 Dual Trace Delay Sweep Sampler
7D20 Programmabile Digitizer
7TH Random or Sequential; equivalent or
7K1 CATV Preamplifier Real-Time Sampling
7L5 20 Hz 1o 5 MHz Spectrum Analyzer
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General Information—7904A

STANDARD ACCESSORIES

The following accessories are furnished with your 7904A Oscilloscope. For more detailed information refer to the
tabbed Accessories page at the rear of this manual.

- Y Instruction Manual
- L PN Biue Faceplate Filter {(installed)
T - - L U A A U Power Cord

OPTIONAL ACCESSORIES
(not included)

The following accessory is available for use with your 7904A Oscilloscope. For more detailed information refer to the
tabbed Accessories page at the rear of this manual. Order Optional Accessories through your focal Tektronix Fieid
Office or representative.

Current Loop Probe Adapter
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Section 2—7904A

OPERATING INSTRUCTIONS

To operate the T904A effectively, the user must become familiar with the operation and capabilities of the instrument.
Familiarization begins with installation insiructions foliowed by a brief description of all controls connectors and
indicators. Next, an Operators Checkout Procedure checks basic instrument operation and provides procedural
famiiiarization. Detailed Operating Instructions and Applications convey the more complex details of 7804A operation.

For detailed information for specific plug-in units used with the 7904A, refer to the manuals for that unit.

WARNING

To avoid electric shock hazard, see Instaliation in the General Information section of this manual before

operating this instrument.
PLUG-IN UNITS

The T7904A accepis up to four Tektronix 7000-series
plug-in units, allowing selection of bandwidih,
sensitivity, display mode, etc., and provides for future
expansion of the system, Refer {o Tables 1-7 through 1-
9 in the General Information section.

The overall capabilities of the system are mainly
determined by ihe characteristics of the selected plug-
ins. Some typical combinations are given under
Applications in this section, along with simplified set up
instructions. For information on other plug-in units,
refer to the current Tektronix Products catalog.

INSTALLATION OF PLUG-IN UNITS

Ry RV

g CAUTION g

W W

To prevent instrument damage, plug-in units
should not be installed or removed without
first turning the instrument power off.

To install a plug-in unit into a compartment, align the
slots in the top and bottom of the plug-in unit with the
associated guide rails within the plug-in compariment.
insert the plug-in unit into the compartment until it locks
inte place. To remove a plug-in unit, pull out on the
release latch. To meet the EMC ({electromagnetic
compeatibility) specifications, cover all unused plug-in
compartments with an EMC shielded blank plug-in
panel, Tektronix Part 018-0155-00.

The gain of the 7904A vertical and horizontal systems
have been normalized to allow plug-in units to be
interchanged among piug-in compartments without
adjustment of the system. The basic performance of the
plug-in units should be checked when installed, to verify
their accuracy {(refer to the operating instructions in the
plug-in unit manual}.

CONTROLS AND CONNECTORS

The 7904A front and rear panels are shown in Figure 2-1
and Figure 2-2. A brief, functional description of each
control and connector is included in the illustration.
Refer to Detailed Operating Information for additional
information.

FRONT-PANEL COLOR CODING

The 7804A front panel is color coded 1o define areas by
function. Blue identifies the display mode controls;
green identifies triggering controls.

The gray tint blocks have no functional assignment, but
indicate the relationship among controls and/or
connectors.

OPERATORS CHECKOUT
PROCEDURE

The Operators Checkout Procedure may be used 1o
verify proper operation of the front-panel controls and
for familiarization with the instrument. Only instrument
functions (not measurement guantities or specifications)
are checked in the procedure; therefore, a minimum
amount of test equipment is required. If performing the
Operators Checkout Procedure reveals improper
performance or instrument maifunction, check the
operation of associated equipment; then refer to
qualified service personnel for repair or adjustment of
the instrument,

TEST EQUIPMENT REQUIRED

The foliowing test equipment was used in preparing the
Operators Checkout Procedure. Other test equipment
which meets these requirements may be substituted.
When other equipment is substituted, the control
settings or setup may need to be altered.
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Figure 2-1. Front-panel controls, connectors and indicators.
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Camera Power Connector {not labeled)—Three-pin
connector provides power for camera operation and
receives single sweep-reset signal.

BEAMFINDER-—-Switch when pressed compresses and
defocuses display within graticule area.

FOCUS—Control optimizes crt trace definition.

B INTENSITY—Indicator ifuminates when selected by
the HORIZONTAL MODE switch.

A INTEMSITY-Indicator illuminates when selected by
the HORIZONTAL MODE switch,

A INTENSITY—Conirol to determine brightness of
trace produced by the plug-in unit installed in the A
HORIZ compartment,

B INTENSITY—Control to determine brightness of
trace produced by the plug-in unit installed in the B
HORIZ compartment.

B CONTRAST—Screwdriver adiustment varies
brightness of intensified portion of display.

READOQUT INTEMSITY—Control to determine
pbrightness of readout display. Disabies Readout
System in courderclockwise detent position. Activates
PULSED in clockwise detent position.

READOUT PRESET— Screwdriver adjustment
(PULSED operation only) sets PULSED readout
intensity,

READOUT +GATE OR EXT—Switch to select either
+@ATE or EXT actuation of the PULSED readout mode.

A OR B +SAWTOOTHSwitch to select A or B time~
base unit as source for +SAWTQOTH OUTPUT signal.

+BAWTOOTH—Connector o output signal derived
from the A or B time-base unit.

READOUT MAN—Switch when pressed actuaies one
frame of readout display.

A OR B +GATE—Switch to select either A or B fime-
base unit as source of +GATE output.

+@GATE—Connector o output positive-going gate
signal from the time-base unit in the A or B horizontal
compartment.

® ® 6

® ® ® ® ® ®6

® ® ® G

®

GRAT ILLUM—Control varies level
Humination or activates PULSED GRAT
fuctions.

of graticule
ILLUM

S8IG OUT--Connector to output signal derived from
vertical signal as selected by B TRIGGER SOURCE
switch.

GRAT LLLUM PRESET-—Screwdriver adjustment to
vary level of graticule ilumination in GRAT ILLUM
PULSED mode.

ASTIG--Screwdriver adjustment used in cenjunction
with FOCUS control to obtain a well defined display.

GRAT iLLUM +GATE OR EXT—Switch to select
between +GATE or EXT actuation of graticule
ilumination,

B TRIGGER SOURCE--Switches select internal trigger
source for B HORIZ plug-in unit.

Ground (not labeled)—Binding post 1o establish
common ground beiween associated equipment.

GRAT ILLUM MAN—Switch when pressed actuates
one graticule illumination.

VERT TRACE SEPERATION (B)—Control vertically
positions the B HORIZ trace with respect 1o the A
HORIZ trace (dual-sweep only).

TRACE ROTATION—Screwdriver adjustment to align
trace(s) with graticule lines.

HORIZONTAL MODE--Switches select input source
for horizontal deflection.

VYERTICAL MODE—Switches select source of input for
vertical deflection.

POWER (Swiich and indicator}—Switch controis
power to instrument; indicator illuminates when power
is on.

CALIBRATOR—Swiiches select 4 V, 0.4 V, and 40 mV
calibrated square-wave voltages at 1 kHz repetitionrate
at connecter output.

A TRIGGER SOURCE-Switches selectinternal trigger
source for A HORIZ pilug-in unit.

4583-228

Figure 2«1 {(cont). Front-panel controls, connectors and indicators.
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PROBE POWER (2)--Connectors provide power to active probe system.

A SINGLE SWEEP READY--Connector for output of single-sweep ready signal from time-base unit
in A HORIZ compartment,

B SINGLE SWEEP READY—Connector for output of single-sweep ready signai from time-base unit
in B HORIZ compartment.

SINGLE SWEEP RESET—Connector for input to externally reset single-sweep circuits in A HORIZ
and B MORIZ compariments.

GRATICULE/READOUT SINGLE SHOT—Connector for input of single-shot graticule illumination
and single-frame readout.

Z-AX1S INPUT—Connector for input to intensity modulate the displayed trace(s).
LINE VOLTAGE SELECTOR—Switch to select either 115-voit or 230-volt nominal source.

CONTROL HLUMINATION—Three position switch sets illumination ievel of the A and B
INTENSITY indicators, A and B TRIGGER SOURGCE switches and the lighted pushbutton switches
on associated plug-in units.

4693-23

Figure 2-2. Rear-panel controls and connectors.




. Amplifier Unit {2 Required)

Description: Compatible with 7904A Oscilloscope.
One dual-trace unit required to check vertical
readout fields.

Type Used: Any of the compatible 7A-series units.
Refer to Table 1-7 in the General Information
section,

. Time-Base Unit (2 Required)
Description: Compatible with 7904A Oscilloscope.
One Dual Time-Base unit or Delaying Time-Base

unit required to check horizontal readout fields.

Type Used: Any compatible 7B-series units. Refer to
Tabie 1-8 in the General Information section.

. Sine-Wave Generator

Description: Frequency range, 250 kilohertz to 1
megahertz; ouiput amplitude, twé volts peak-to-
peak into 50 ohms. (The sine-wave generator is
used for the Z-AXIS INPUT check only.}

Type Used: TEKTRONIX FG503 Function Generator
(requires TM500 power module).

. Coaxial Cables {2 Required)
Description: Length, 42 inches; connectors, bnc.

Type Used: Type RG-58/U, 50-ohm coaxial,
Tektronix part 012-0057-01.

. T Connector

Description: Connectors, bnc to bne.

Type Used: bnc to bne connector, Tektronix Part
103-0030-00.

PRELIMINARY SETUP
1. Set the front-panel controls as follows:

A INTENSITY............... counterclockwise
FOCUS ... i midrange
B INTENSITY............... counterclockwise
READOUT ... it i i i e e e OFF
GRAT ILLUM............... counterclockwise
POWER . .. e eiii e QFF
CALIBRATOR. ... iy .4V
VERTICAL MODE ... ........ .ot LEFT
A TRIGGER SQURCE .......... VERT MODE
HORIZONTAL MODE ...................... A
VERT TRACE SEPARATION (B} ....midrange
B TRIGGER SOURCE .......... VERT MODE

Operating Instructions—7904A

Connect the 7904A to a power source that meets the
voltage and frequency requirements of this
instrument. Refer to Power Source Information and
Table 1-3, Electrical Characteristics in Section 1,
General Information.

install Tektronix 7A-series amplifier units in the
LEFT VERT and RIGHT VERT compartments. Install
Tektronix 7B-series time-base units in the A HORIZ
and B HORIZ compartments.

Press the POWER switch to the on (locked in)
position.

Set both time-base units to 1 millisecond/division
and triggering to auto mode with ac coupling from
the internal source.

Rotate the A INTENSITY control until the trace is at
a desirable viewing level (near midrange). Position
the trace as necessary for an on-screen display.

Connect the CALIBRATOR output to the input of
the left amplifier unit with a 42-inch coaxial cable.

Set the left amplifier unit deflection factor to display
a signal amplitude of 2 divisions centered on the
screen.

Set the A horizontal time-base unit triggering for a
stable display.

DISPLAY FOCUS

10.

Rotate the FOCUS and ASTIG controls and observe
the square-wave display. Notice that the thickness
of the trace varies. Set the FOCUS and ASTIG
conirols for a well-defined trace.

TRACE ALIGNMENT

11.

Disconnect the input signal. Using the left amplifier
unit Position control, align the trace with the center
horizontal graticule line. i necessary use the
TRACE ROTATION control to align the trace with
the center graticule line.

GRATICULE ILLUMINATION

12.

Rotate the GRAT ILLUM conirol throughout its
range and notice that the graticule lines are
illuminated as the control is turned clockwise.
Notice that in the fully clockwise detent the
graticule Hlumination is in the PULSED MODE.
Press the MAN button and notice the graticule is
itluminated each time the button js pressed. Refer to
Graticule Hlumination in the Detailed Operating
Information for more information.
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CONTROL ILLUMINATION

13.

14.

Set the rear-panel CONTROL ILLUMINATION
switch to HIGH. Notice that the A INTENSITY
indicator and the lighted pushbutton switches on
the 7904A and plug-in units are all illuminated to a
high-intensity level. Seqguentiaily press all of the
HORIZONTAL MODE switch positions and notice
the A and B INTENSITY indicator lights; these lights
indicate which intensity control is active. Set the
CONTROL ILLUMINATION switch to the MEDIUM
position. Observe that the selected intensity
indicator light and the lighted pushbutton switches
on the 7904A and plug-in units are dimmed. Set the
CONTROL LLUMINATION switch to OFF and
notice that the selected intensity indicator and
pushbution switches are extinguished.

Set the rear-panel CONTROL ILLUMINATION
switch to the HIGH position. Return the
HORIZONTAL MODE switch to A.

VERTICAL DEFLECTION SYSTEM

15.

16.

17.

18.

19.

20.

Connect the 4 V CALIBRATOR output to the input
connectors of both amplifier units with two 42-inch
coaxial cables and a bnc T connector. Set the
deflection factor of the left amplifier unit to display
about 2 divisions of signal on the crt.

Notice that the position control of only the left
amplifier unit affects the vertical position of the
displayed trace. Position the trace to the upper half
of the graticule.

Set the VERTICAL MODE swiich to RIGHT. Set the
deflection factor of the right amplifier unit to dispiay
about 2 divisions of signal on the cri.

Notice that the position control of only the right
amplifier unit affects the vertical position of the
displayed trace. Position the trace to the lower half
of the graticule.

Set the VERTICAL MODE switch to ALT. Two traces
should be displayed on the crt. The top trace is
produced by the left amplifier unit and the bottom
trace is produced by the right amplifier unit; the
sweep for both traces is produced by the A time-
base unit. Set the sweep rate of the A time-base unit
to 50 milliseconds/division; notice the display
aiternates between the left and right amplifier piug-
in units after each sweep. Turn the A time-base
sweep rate switch throughout its range; notice that
the display alternates between amplifier units at all
sweep rates.

Set the VERTICAL MODE switch to CHOP. Turn the
A time-base unit sweep rate switch throughout its
range. A dual-trace display will be presented at all
sweep rates, and both amplifier units are displayed

21,

by the A time-base unit on a time-sharing basis. Set
the A time-base unit sweep rate switch to 0.5
milliseconds/division,

Set the VERTICAL MODE switch to ADD. The
display should be four divisions in amplitude. Notice
that the position control of either amplifier unit
moves the display. Set the VERTICAL MODE switch
to LEFT.

HORIZONTAL DEFLECTION SYSTEM

22.

23.

24.

25.

26.

27,

Position the start of the trace to the left graticule
line with the A time-base unit Position control.
Notice that only the A time-base unit Position
control affects the horizontal position of the
displayed trace (not the Position conirol of the B
time-base unit).

Set the HORIZONTAL MODE switch to B.

Notice that only the B time-base unit Position
control  affects the horizontal position of the
displayed trace. Position the start of the trace to the
left graticule line with the B time-base unit Position
control. Set the B time-base unit Triggering controls
for a stable display.

Set the HORIZONTAL MODE switch to ALT. Two

traces should be presented on the crt. If the {races . -

overlap, adjust the VERT TRACE SEPARATION (B)
control to position one irace to the bottom of the
graticule area. Tumn the sweep-rate switches of both
time-base units throughout their ranges, Observe
that each time-base unit controls one of the traces
independently of the other time-base unit. Also
notice that when one of the time-base units is set to
a siow sweep rate {(below about 50
milliseconds/division), sweep alternation is evident
(only 1 of the traces is presented on the crt at a
time). Set the swesp rates of both time-base units to
0.5 milliseconds/division. Rotate the A INTENSITY
control; notice that the intensity of the trace
produced by the A time-base unit changes.
Likewise, the B INTENSITY control changes the
intensity of the trace produced by the B time-base
init only. Return both intensity conirols 1o desirable
levels.

Set the HORIZONTAL MODE switch to CHOP. Two
traces should be displayed on the ¢rt in a manner
similar to that of the ALT display. Turn the sweep-
rate switches of both time-base units throughout
their ranges. A dual-trace display will be presented
at all sweep rates.

Set the VERTICAL MODE switch to CHOP. Four
traces should be displayed on the crt. If not, adjust
the position conirois of the amplifier units and the
VERT TRACE SEPARATION (B) control to position



28.

29,

the four traces into view. Set the position controls of
the plug-in units to identify which trace is produced
from each plug-in unit (if amplifier units have the
identify feature, it can be used to identiy the
traces). Set the A time-base unit for a sweep rate ot
1 millisecond/division. Notice that there are two
displays from the left vertical unit; one at tha sweep
rate of the A time-base unit and the other at the
sweep rate of the B time-base unit. Notice also that
there are two displays from the right vertical unit;
again, one at the sweep rate of the A time-base unit
and the other at the sweep rate of the B time-base
unit.

Set the HORIZONTAL MODE switch to ALT.
Observe that the display is very similar to that
obtained in the previous sweep. The main difference
in this display is that the traces are now displayed
alternately {(noticeable only at slow sweep rates).

Set the VERTICAL MODE switch to ALT. The trace
produced by the left amplifier unit should be
displayed at the sweep rate of the B time-base unit
and the frace produced by the right amplifier unit
should be displayed at the A time-base unit sweep
rate. This feature is called slaved-aliernate
operation and is obtained only when the VERTICAL
MODE switch is in the ALT position, the
HORIZONTAL MODE switch is in either the ALT or
the CHOP position, and the time-base uniis are in
the independent mode.

TRIGGERING

30.

31

32.

Set the VERTICAL MODE switch to LEFT and the
HORIZONTAL MODE switch to A. Center the
display on the crt with the left amplifier unit Position
control. Disconnect the input signal from the right
amplifier unit input connector. Sequentially select
all of the VERTICAL MODE switch positions. Notice
that a stable display is obtained for all positions of
the VERTICAL MODE switch (a straight line is
displayed when in the RIGHT swiich position).

Set the A TRIGGER SOURCE switch to LEFT VERT.
Again, sequentially select all of the VERTICAL
MODE switch positions; notice that the display is
again stabfe in all positions, as in the previous step,
and that the LEFT VERT pushbutton is illuminated.

Set the A TRIGGER SQOURCE switch to RIGHT
VERT. 3equentially select all of the VERTICAL
MODE swiich positions and notice that a stable
display cannot be obtained in any position (this is
because there is no input signal connected to the
right vertical unit} and that the RIGHT VERT
pushbutton is Hiuminated. Return the A TRIGGER
SOURCE switch to VERT MODE and notice that it is
flluminated.

33.

34.
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The B TRIGGER SQURCE switch operates similar
to the A TRIGGER SOURCE switch when the B
time-base unit is selected to provide the display. Set
the B TRIGGER SOQURCE switch to VERT MODE
and the VERTICAL MOQDE switch to ALT.

Set the HORIZONTAL MODE swiich to ALT or
CHOP. Notice that this is the same display obtained
in step 29 (slaved-alternate operation).

READGUT

35,

36.

37.

Turn the READOUT control clockwise until an
alphanumeric display is visible within the top or
bottom division of the crt graticule. Change the
deflection factor of the amplifier unit that is selected
for display. The readout display should change as
the deflection factor is changed. Likewise, change
the sweep rate of the time-base unit which is
selected for display; the readout should change as
the sweep rate is changed.

Set the time-base unit for X10 magnification. Notice
that the readout display will change to indicate the
correct magnified sweep rate. If a readout-coded
10X probe is available for use with the amplifier unit,
install it on the input connector of the right amplifier
plug-in unit. Notice that the deflection factor
indicaied by the readout is increased by 10 times
when probe is added. Return the time-base unit to
normal sweep operation and disconnect the probe.

Sequentially select all of the VERTICAL MODE and
HORIZONTAL MODE switch positions. Notice that
the readout from a particular plug-in occupies a
specific location on the display area. H either of the
vertical piug-in units is a dual-trace unit, the readout
for channel 2 is displayed within the lower division
of the crt graticule. Return the VERTICAL MODE
switch to LEFT and the HORIZONTAL MODE
switch to A. Set the READOUT control to OFF.

BEAMFINDER

38.

39.

40.

Set the deflection factor of the left amplifier unit to
10 millivolts/division and the calibrator for a 4 V
output. Notice that the sguare-wave display is not
visible, since the deflection exceeds the scan area of
the crt.

Press the BEAMFINDER button; notice that the
display is returned toc the viewing area in
compressed form. Release the BEAMFINDER
button and notice that the display again disappears
from the viewing area.

With the BEAMFINDER pushed in, adjust the
Position control of the displayed amplifier unit to
position the compressed display near graticule
center. Then, increase the amplifier-unit deflection
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factor until the display is reduced to about 2
divisions vertically. Release the BEAMFINDER
button and observe that the display remains within
the viewing area.

CALIBRATOR

41. Select different CALIBRATOR pushbuttons (Jlabeled
4V, 04V, and 40 mV) and notice that the displayed
signal changes accordingly (CALIBRATOR output
must be terminated into more than a 100 kilohm
load for stated output). When the CALIBRATOR
output is terminated intc 50 ohms, the output is 0.1
times the stated output. Disconnect the
CALIBRATOR signal.

Z£-AX1S INPUT

42. 1f an external signal is available (e.g., sine-wave
signal from a function generator), the operation of
the Z-AXIS INPUT can be demonstrated.

Connect an approximate 2-volt peak-to-peak, 1-
kilohertz sine-wave signal, to the left vertical
amplifier unit input with a coaxial cabte and bnec T-
connector. Set the A HORIZ time-base unit sweep
rate to display 5 cycles of sine-wave signal and set
the amplifier unit deflection factor to 0.5
volts/division (four division disptay). Now, connect a
coaxial cabte from the T-connectior, at the amplifier
unit input, to the rear-panel Z-AXIS INPUT
connector. Rotate the A INTENSITY control untit
intensity modulation is visible on the display. The
positive peaks of the waveform should be blanked
out and the negative peaks intensified. Notice that
the setting of the intensity controls determines the
amount of intensity modulation that is visible.
Disconnect all the cables.

DETAILED OPERATING INFORMATION

GRATICULE

The graticule matrix is scribed on the inside of the crt
faceplate, providing accurate, parallax-free
measurements. The graticule is divided into eight
vertical and ten horizontal divisions. Each division is one
centimeter square divided into five minor divisions along
each axis. Options are available for 0.5 centimeter
square divisions (see Instrument Options section). The
vertical gain and horizontal timing of the plug-in units
are calibrated to the graticule so that accurate
measurements can be made from the crt. The
ilumination of the graticule lines can be varied with the
GRAT ILLUM control.

Figure 2-3 shows the graticule and defines the various

measurement lines. The terminology defined here will
be used in all discussions involving measurements from
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the graticule. The markings: 0%, 10, 90, and 100 on the
teft side of the graticule are for accurate rise-time
measurements.

GRATICULE ELLUMINATION

The GRAT ILLUM control varies the illumination of the
graticule lines. The GRAT ILLUM can also be operated
in the PULSED mode. With the GRAT ILLUM control set
tc the PULSED (detent) position, and the + GATE/EXT
switch set to + GATE (pushbutton in}, the graticule wil
be illuminated momentarily after the + GATE occurs.
The + GATE switch selects whether A time-base gate or
B time-base gate triggers the graticule illumination. With
the GRAT ILLUM + GATE/EXT switch set to EXT the
momentary graticule illumination can be actuated by
applying & remote signal ito the rear-panei
GRATICULE/READOUT SINGLE SHOT connector (see
Table 1-3, in section 1, for specifications}. When
operating in the PULSED mode, the level of illumination
is controlled by the GRAT ILLUM PRESET screwdriver
adjusiment,

LIGHT FILTER

The tinted face-piate filter minimizes light reflections
from the face of the cri to improve contrast when
viewing the display under high-ambient-light conditions.
This filter should be removed for waveform photographs
or for viewing high-writing-rate displays. Tc remove the
filter, pull outward on the bottom of the plastic crt mask
and remove it from the crt bezel. Remove the tinted
fiiter; leave the clear plastic face-protector {implosion
shield) installed and replace the mask. The face-plate
protector should be left in place at all times to protect
the crt face from scraiches and the operator from crt
implosion.

SECOND CENTER FENTH
VERTICAL VERTICAL VERTICAL
1INE LINE LENE
r ¥ \
0o
CENTER
HORIZONTAL -+
LENE

C1675-7

Figure 2-3. Definition of graticuie measurement lines.



WARNING I

Do not remove the clear plastic implosion
shield covering the crt face plate; the
implosion shield provides protection to the
operator from crt implosion.

An optional mesh filter is available from Tekironix
(included with Option 3). This filter provides shielding
against radiated electromagnetic interference from the
face of the crt. It also serves as a light filter to make the
trace more visible under high-ambient light conditions.
The maesh filter fits in place of the plastic tinted filter.
Order the filter by Tektronix Part 378-0603-00.

CONTROL LLUMINATION

The CONTROL ILLUMINATION switch, located on the
rear panel, sets the illumination level of the A and B
INTENSITY indicators, the A and B TRIGGER SOURCE
switches, and of the lighted pushbutton switches on the
plug~in units. The positions available are OFF, MEDIUM,
and HIGH. The CONTROL ILLUMINATION switch does
not affect the function-indicator lights {such as the
triggered or single-sweep-ready lights),

INTENSITY CONTROLS

The A INTENSITY control determines the brighiness of
the display produced by the plug-in unit installed in the
A HORIZ compartment. The B INTENSITY control
determines the brightness of the display produced by
the plug-in unit installed in the B HORIZ compartment.
The READOUT intensity control affects the brightness
of only the readout portion of the cri display.

To protect the crt phosphor, this instrument contains
protection circuitry which {imits the display intensity by
limiting the crt beam current to a safe level If the
intensity control(s) Is advanced to a point where the crt
beam current exceeds a potentially damaging level for
more than about ten milliseconds, the circuit action
automatically limits the beam current to a safe level. The
crt beam current is limited to an even lower level when
operating in an X-Y mode, or H either one of the time-
base units is sef 1o a siow sweep rate {even if the time-
base unit with slow sweep rate is not selected for display
by the HORIZONTAL MODE switch). This reduces the
danger of damaging the cri phosphor with a stationary
or slowly moving spot. Singe beam-current limiting does
not take effect for about ten milliseconds, the full
display-intensity capability of this instrument is available
for most singie-shot and pholographic uses.

DISPLAY FOCUS

This instrument contains an automatic-focusing circuit
which maintains optimum focus for all intensity settings
after a correct setting of the FOCUS control is
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established. The ecasiest way to obfain the correct
setting of the FOCUS control is to set the READOUT
INTENSITY contro! so that the readout portion of the
display is clearly visible. Adjust the FOCUS control for
the best definition of the readout display.

ASTIGMATISM-FOCUS ADJUSTMENTS

it a well-defined dispiay cannot be obtained with the
FOCUS control, adjust the ASTIG adjustment as
follows:

NOTE

To check for proper selting of the ASTIG
adfustment, slowly turn the FOCUS control
through the optimum setting. If the ASTIG
adjustment is correctly set, the vertical and
horizontal portions of the display will focus
at the same position of the FOCUS control,
This setting of the ASTIG adjustment should
be correct for any display.

1. Install an amplifier unit in the LEFT VERT
compartment and a time-base unit in the A HORIZ
compartment.

2. Set the VERTICAL MODE switch to LEFT and the
HORIZONTAL MODE switch to A,

3. Connect the output of a sine-wave generator to the
input of the amplifier unit. Set the sine-wave
generator repetition rate to 1 kiloheriz and the
vertical amplifier deflection factor for a 2-division
display.

4. Set the time-base unit sweep rate for 0.2
millisecond/division and the triggering for a stable
display. Set the A INTENSITY control so the display
is 8t a usable intensity level {about midrange).

5. Turn the FOCUS control fully counterclockwise and
set the ASTIG adjustment to midrange.

6. Set the FOCUS control so the sine-wave trace is as
thin as possible.

7. Adjust the ASTIG adjustment so the sine-wave trace
is as thin as possible.

8. Repeat steps 8 and 7 for the best overall focus.

BEAMFINDER

The BEAMFINDER helps to locate a display that
overscans the c¢rt viewing area vertically and/or
horizontally. When the BEAMFINDER button is pressed,
the display is compressed and defocused within the
graticule area. To locate and reposition an overscanned
display, use the following procedure:
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1. Press the BEAMFINDER button. While the display is
compressed adjust the vertical and horizontal
Position controls to center the display. Change the
vertical deflection factor until the deflection is about
four divisions {the horizontal deflection needs to be
reduced to approximately six divisions when
operating in an X-Y mode).

2. Release the BEAMFINDER button; the display
should remain within the graticule area.

TRACE ALIGNMENT

The TRACE ROTATION adjustment allows the trace to
be aligned with the horizontal graticule lines. To adjust
TRACE ROTATION, first set the amplifier unit input to
ground and then position the trace to the ocentar
horizomtal graticule line. Adjust the TRACE ROTATION
so that the trace is parallel with the center horizontal
graticule line. Return the amplifier unit input to AC.

READOQUT DISPLAY

The Readout System provides an aiphanumeric display
of information on the crt along with the analog
waveform display. The information displayed by the
Readout System is obtained from the plug-in units
installed in the plug-in comparimenis.

The readout information from each channel of the plug-
in units is cailed a word. Up to eight words of readout
information can be displayed on the crt (two channels
from each of the four plug-in compartments). The
location of each readout word is fixed and is directly
related to the piug-in unit and channel from which it
originated. Figure 2-4 shows the area of the graticule
where the readout from each plug-in unit and/or
channel is displayed. Notice that the readout from
channel 1 of each plug-in unit is displayed in the iop
division of the graticule and the readout from channel 2
is displayed directly below in the bottom division of the
graticule. Usually the readout information for plug in
units and/or channeis, which are selected by the mode
switches, appears in the readout display. (Some special
purpose plug-in units may over-ride the mode switches
to display readout even though the compartment is not
selected for display.)

Readoul identily

An “ldentify” feature is provided by the Readout System
to correlate the readout word with the originating plug-
in unit and channel (amplifier units only). When the
“Identify” button of an amplifier unit is pressed, the
word IDENTIFY appears In the readout location
alocated io that plug-in and channel. Other readout
words in the display remain unchanged. When the
“Identify” button is released, the readout from this plug-
in channel is again displayed. Circuitry may also be
provided in the amplifier unit to produce a noticeable
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change in the analog waveform display to identify the
associated trace when the “ldentify” button is pressed
{see the plug-in unit manuals for details).

Feadout intensity

The READOUT control determines the intensity of only
the readout portion of the display, independently of the
other traces. The Readout System is inoperative when
the READOUT control s in the fully counterclockwise
OFF position. This may be desirable when the top and
bottom divisions of the graticule are to be used for
waveform display or when the ftrace interruptions
necessary to display characters interfere. with the
waveform display.

Readout Modes

The READOUT control determines the operating mode
of the Readout Systern. With the READOUT control set
to free run {out of OFF or PULSED detent positions) the
Readout System operates continuaily, interrupting the
crt display at random (for about 20 microseconds) in
order to write each character on the crt. With the
READOUT control set to the PULSED position, the
Readout System operates in a triggered mode; one
complete frame {up to eight words) of readout is
displayed. The + GATE/EXT switch determines whether
Readout is displaved at the end of the + GATE or when
an external signal is applied to the rear-panei
GRATICULE/READOUT SINGLE SHOT input
connector. The + GATE switch selects whether A time-
base gate or B time-base gate triggers the readout.

One frame of readout information is also displayed each
time the READOUT MAN (manual} bulion is pressed.

LEFT VERT RIGHT VERT AHORIZ B HORIZ
CHAMNNEL 1 CHANNEL CHAMMEL 1 CHANNEL1

LEFT VERT RIGHT VERT A HORIZ B HORIZ
CHANNEL 2 CHANNEL 2 CHANMNEL 2 CHANNEL 2

Ci675-8

Figure 2-4. Location of readout on the crt identifyving the
originating plug-in and channel.



The brightness of the readout display, when operating in
the PULSED mode, is set by the READOUT PRESET
adjustment.

CARE OF CRT SCREEN

The following precautions will proiong the useful tife of
the cri screen used in this instrument.

1. Use minimum beam intensity to produce a clear,
weli-defined display.

2. Avoid repeated use of the same area of the screen.
If a particular waveform is to be displayed for a long
pericd of time, change the vertical position
occasionally to use other portions of the display
area.

3. Use minimum READOUT INTENSITY,

YERTICAL AND HORIZONTAL MODE
COMBINATIONS

There are 20 possible combinations of VERTICAL
MODE and HORIZONTAL MODE switch settings. The
possible number of display combinations is further
multiplied as follows:

1. The varlety of plug-in units available for use with
this instrument.

2. The interchangeability of plug-in units (l.e., sither
an amplifier or a time-base unit can be instalied in
any compartmant).

3. The capabiiities of the plug-in units used with this
instrument {e.g.. a dualtrace amplifier unit can be
used in either of the two single-channel modes, ina
duai-trace mode, or in an algebraically added mods.
A dual time-base unit may be used for an
independent sweep or for a delayed sweep in the B
Horizontal compartment).

Therefore, it is difficult o list all of the display
combinations which can occur during use of the 7904A
and available plug-in units. Table 2-1 lists the
combination of VERTICAL MODE and HORIZONTAL
MODE switch positions availabie and the type of display
obtained with each combination.

Verlical Modes

When the LEFT or RIGHT button of the VERTICAL
MODE switch is pressed, only the signat from the plug-
in unit in the selected compartment is displayed.

Alternale Mode. The ALT position of the VERTICAL
MODE switch produces a display which allernates
petween the LEFT VERT and RIGHT VERT
compariments with each sweep of the crt. Although the
ALT mode can be used at all sweep rates, the CHOP
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mode provides a more satisfaciory display at sweep
rates slower than 20 milliseconds/division. At these
stower sweep rates, alternate-mode switching becomes
perceptible.

Alternate Mode displays have three types of triggering
available. When the A and B TRIGGER SOURCE
switches are set to the VERT MODE positions, each
sweep i triggered by the signal being displayed on the

TABLE 2-1
Display Combinations'
VYertical Horizontal
C
Mode Mode ommenis
LEFT AorB One trace, vertical deflection
from single unit; horizontal
deflection from single unit.
ALT or Two traces, vertical deflection
CHOP trom single unit; horizontal
deflection from both units.
ALT AorB Two traces, vertical deflection
from both units; horizental
defiection from single unit.
ALT or Two traces, vertical deflection
CHOP from both units; horizontal
deflection from both units.
ADD AorB One trace, vertical deflestion
shows algebraic summation of
signals from both units;
horizortal deflection from
single unit.
ALT or Two traces, vertical deflection
CHOP shows algebraic summation of
signals from both units;
horizontai deflection from bhoth
horizontat compartments.

CHOP AcorB Two traces, vertical deflection
shows signals from both units;
horizontal deflection from
single unit.

ALT or Four traces, vertical deflection

CHOP shows signals from both units;
horizontal deflection from both
units.

RIGHT AorB Cne trace, vertical deflection
shows signal from single unit;
horizontal deflection from
single unit.

ALT or Two traces, vertical defiection

CHOP shows signal from single unit;
horizontal deflection from
both units.

'Sembinations given for single-channel vertical and horizontal units only.
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crt. This provides a stable display of two unrelated
signals, but does not indicate the phase relationship
between the signals. In either the LEFT VERT or RIGHT
VERT positions of the TRIGGER SOURCE switches, the
two signals are displayed showing true time
relationship. However, if the signals are not time related,
the display from the plug-in that is not providing a
trigger signal will be unstable on the crt. The trigger
source switches are illuminated indicating the source of
the trigger signal

When the ALT VERTICAL MODE switch is selected and
either the ALT or CHOP buiton of the HORIZONTAL
MOBDE switch is selected, the instrument operates in the
slaved-alternate mode. Under this condition, the signal
from the LEFT VERT unit is aiways displayed at the
sweep rate of the B HORIZ time-base unit, and the
signal from the RIGHT VERT unit is displayed at the
sweep rate of the A HORIZ time-base unit (nondelayed
sweep only}. This resuits in two displays that are
compietely independent as to vertical deflection and
sweep rate. This display is equivalent to the display
obtainable with a dual-beam oscilloscope for most
repetitive-display combinations.

In slaved-alternate mode with the A and B TRIGGER
SOURCE switches set to VERT MODE the A time-base
unit receives a trigger from the right vertical, and the B
time-base unit receives a trigger from the left vertical.
This is indicated by the iHuminated 7904A Trigger
Source buttons.

It a delayed-sweep operation is used with this mode, a
different sequence is displayed. First, the LEFT VERT
unit signal is displayed at the sweep rate of the A HORIZ
time-base unit (delaying sweep) and then at the sweep
rate of the B HORIZ time-base unit (delayed sweep).
The vertical display then shifts to the RIGHT VERT unit
and its signal is displayed consecutively at the delaying
and delayed sweep rates,

Chopped Mode. The CHOP position of the VERTICAL
MODE switch produces a display which is electronically
switched between channels at about a one-megahertz
rate. in general, the CHOP mode provides the best
display at sweep rates slower than about 20
mitliseconds/division or whenever dual-trace, single-
shot phenomena are to be displayed. At faster sweep
rates the chopped switching becomes apparent and may
interfere with the display.

When the A or B TRIGGER SOURCE switches are set to
VERT MODE, the time-base units are triggered from the
left vertical plug-in trigger signal. The LEFT VERT or
RIGHT VERT trigger-source positions provide trigger
signals to the time-base units from the selected vertical
unit only. The trigger source is indicated by the
illuminated trigger source pushbuttons. This allows two
time-related signals to be displayed showing true-time
relationship. (If the signals are not time-related, the
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display from the channel that is not providing the trigger
signai will appear unstable.)

The CHOP mode can be used to compare two singie-
shot, transient, or random signals that occur within the
time interval determined by the time-base unit {ten times
selected sweep rate). To provide correct triggering, the
displayed signal which provides the trigger signal must
precede the second display in time. Since the signals
show true-time relationship, time-difference
measurements can be made from the display.

Algebraic Addilion. The ADD position of the
VERTICAL MODE switch can be used (1) to dispiay the
sum or difference of two signals, (2) for common-mode
rejection to remove an undesired signal, or {3) for dc
offset (appiying a dc voltage to one channel to offset the
dc component of a signal on the other channel). The
isolation between the vertical plug-in compartments Is at
least 160:1 from dc to 100 megaheriz; it decreases to
80:1 from 100 megahertz to 500 megahertz. The overall
deflection on the crt in the ADD mode is the algebraic
sum of the signals from the vertical plug-in units. It is
difficult to determine the voltage amplitude of the
resultant display unless the amplitude of the signal
applied to one of the plug-ins is known. This is
particulariy true when the vertical units are set to
different deflection factors, since it is not obvious which
portion of the display results from the signal appliedto a
given plug-in unit. The polarity and repetition rate of the
applied signals will also affect the ADD display.

The following precautions should be observed when
using the ADD mode.

1. Do not exceed the input-voltage ratings of the plug-
in units,

2. Do not apply large signals to the plug-in inputs. A
good rule is not to apply a signal of more than about
eight times the vertical deflection factor. Larger
voltages ray result in a distorted dispiay.

3. To ensure the greatest dynamic range in the ADD
mode, set the position controls of the plug-in units
to a setting which would result in a mid-screen
display if viewed in the LEFT or RIGHT positions of
the VERTICAL MODE switch.

4. For familiar response from each channel, use
identical plug-ins and set the plug-in units for the
same type of input coupling mode.

Horizontal Modes

When sither the A or B button of the HORIZONTAL
MODE switch is pressed, the signal is displayed at the
sweep rate of the selected time-base unit. Set the
applicable INTENSITY control and trigger-source switch
for the desired display.



Alternate Mode. The ALT position of the
HORIZONTAL MODE switch provides cort sweeps
derived alternately from the two time-base units.
Although the ALT horizontal mode can be used at all
sweep rates, the CHOP mode provides a more
satisfactory display at sweep rates slower than about 20
milliseconds/division. At slower sweep rates, the
switching between the alternate-mode traces becomes
apparent and may interfere with correct analysis of the
display.

NOTE

This instrument will not operate in the ALT
position of the HORIZONTAL MODE switch
if either horizontal plug-in compartment is
vacant.

The A and B INTENSITY controls allow individual
adjustment of the traces produced by the time-base
units in the A HORIZ and B HORIZ compartments.
Correct triggering of both time-base units is essential in
obtaining the correct display in the ALT horizontal
mode. If either of the time-base units does not receive a
correct trigger, and therefore does not produce a sweep,
the other unit cannot produce a sweep either. This
means that one time-base unit cannot begin its sweep
unti} the previous unit has completed its entire display.
This can be avoided if the time-base units are set for
auto-mode triggering {sweep free-runs if not correctly
- triggered). See Trigger Source for operation of the A
' and B TRIGGER SOURCE switches. Also, see Vertical
Trace Separation for information on positioning the B
HORIZ display when in the ALT dual-sweep mode.

Chopped WMode. When the CHOP button of the
HORIZONTAL MODE switch is pressed, the display is
electronically switched between the two time-base units
at about a 200 kilohertz rate. In general, the CHOP
horizontal mode provides the best display when either of
the time-base units is set to a sweep rate lower than
about 20 milliseconds/division. It also provides the best
display when the {wo time-base units are set to widely
differing sweep rates. In the CHOP horizontal mode,
equal time segmenis are displayed from each of the
time-base units. This provides a display which does not
change greatly, in intensity, as the sweep rate of either
time-base unit is reduced {in contrast to ALT
HORIZONTAL MODE operation where the slowest trace
tends to be the brightest).

The A and B INTENSITY controls allow individual
adjustment of the intensity of the traces produced by the
time-base units in the A HORIZ and B HORIZ
compartments. Triggering is not as critical in the CHOP
horizontal mode as in ALT,; if one of the units is not
triggered properly, only the trace from the untriggered
. time-base unit is missing from the display. The other
¢/ trace is presented in the normal manner. See Trigger
Source and Vertical Trace Separation for information on
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positioning the trace produced by the B HORIZ unit In
relation to the trace from the A HORIZ unit.

VERTICAL TRACE SEPARATION

When one of the dual-sweep horizontal modes is
selected, the VERT TRACE SEPARATION (B) control
allows the trace produced by the B HORIZ sweep to be
positioned above or below the trace produced by the A
HORIZ sweep. To use the controf, first position the trace
produced by the A HORIZ plug-in unit. Then adjust the
VERT TRACE SEPARATION (B) control to move the
trace produced by the B HORIZ plug-in unit away from
the A HORIZ display. If both waveforms are larger than
four divisions in amplitude, the displays can only be
positioned so they do not directly overlap since each
waveform cannot be positioned to a unique area of the
cri.

TRIGGER SOURCE

The A and B TRIGGER SOURCE switches select the
internal trigger signals for the A HORIZ and B HORIZ
time-base units. For most applications, these switches
can be left in the VERT MODE position. This position is
the most convenient since the internal trigger signal is
automatically switched as the VERTICAL MODE switch
is changed or as the display is electronically switched
between the LEFT VERT and RIGHT VERT plug-ins in
the ALT VERTICAL MODE swiitch position. It also
provides a usable trigger signal in the ADD position of
the VERTICAL MODE switch, since the internal trigger
signal in these modes is the algebraic sum of the signals
applied to the vertical plug-in units. In the CHOP
position, the left vertical plug-in is the trigger source.
Therefore, the VERT MODE position ensures that the
time-base units receive a trigger signal regardless of the
VERTICAL MODE switch setting without the need to
change the trigger source selection. The A and B
TRIGGER SQURCE switches are illuminated to indicate
the source of the trigger signal.

if correct triggering for the desired display is not
obtained in the VERT MODE position, the trigger source
for either the A HORIZ or B HORIZ time-base unit can
be changed to obtain the trigger signal from either the
LEFT VERT or RIGHT VERT plug-in. The internal trigger
signal is obtained from the selected vertical
compartment whether the plug-in in that compartment is
selected for display on the crt or not. if the internal
trigger signal is obiained from one of the vertical units
but the other vertical unit is selected for display, the
internal signal must be time-related to the display signal
in order to obtain a triggered (stable) display.

CALIBRATOR QUTPUT

The CALIBRATOR provides a convenient signal for
checking basic vertical gain and sweep timing. The
calibrator signal is also useful for adjusting probe
compensation as described in probe instruction
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manuats. In addition, the calibrator can be used as a
convenient signal source for application to exiernal
equipment,

Vollage

The CALIBRATOR provides accurate output voltages of
40 millivolts, 0.4 volt, and 4 volis into high impedance
loads {<100 k). In addition, it provides 4 millivolts, 40
millivelts, and 0.4 volt into 50-ohm loads.

Current

The optional current loop accessory provides a 40-
miftiampere output current (the CALIBRATOR must ba
set for a 4 volt output), which may be used to check and
calibrate current-measuring probe systems. The current
signal is obtained by clipping the probe around the
current loop (use the current loop adapter accessory
part 012-0341-00).

Repeiition Rate

The repetition rate of the CALIBRATOR is 1 Kilchertz.
The calibrator circuit uses frequency-stable components
to maintain accurate frequency and a constant duty
factor. Thus, the CALIBRATOR can be used for
checking the basic sweep timing of time-base units {1-
kilchertz rate only).

Wave Shape

The sguare-wave output signal of the CALIBRATOR can
be used as a reference wave shape when checking or
adjusting the compensation of high-resistance probes,
The square-wave outpui from the CALIBRATOR has a
flat top; any distortion in the displayed waveiorm is due
to the probe compensation.

SIGNAL OQUTPUTS
+ Sawlooth Dut

The + SAWTQOTH connector provides a positive-going
sawiooth signal derived from the time-base unit installed
in the A HORIZ compartment or from the time-base unit
installed in the B HORIZ compartment.

The front-panel A or B + SAWTOOTH switch determines
whether the A MORIZ or the B HORIZ compartment is
the source of the + SAWTOOTH output signal. The unit
of time for the sawtooth output is determined by the
setting of the time-base-unit Time/Division switch. Refer
to Table 1-3, in the General Information section for
signal parameters.

+ Gate Qut

The + GATE connector provides a positive-going
rectangular pulse which is derived from a time-base unit
instatled in either horizontal plug-in compariment. The
A or B + GATE switch selects the source of the + GATE
signal from the time-base unit installed in the A HORIZ
compartment or the B HORIZ compartment. The
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duration of the + GATE signal is the same as the
duration of the respective unmagnified sweep. The

amplitude of the + GATE signal is about 0.5 volt into 50~

ohms or about 10 volis inte 1 megohm.

Signal Out

The 8IG OUT connector provides a sample of the
vertical defiection signal. The source of the output
signal is determined by the B TRIGGER SOURCE
switch. In the VERT MODE position of the B TRIGGER
SOURCE switch, the output signal is determined by the
setting of the VERTICAL MODE switch. The output
signal in the LEFT and RIGHT positions of the
VERTICAL MODE switch is obtained only from the
selected vertical unit. in the ALT position of the
VERTICAL MODE switch, the output signal at the 31G
LT connector switches between signals from the two
vertical units, along with the ort display. However, the
vertical output signal in the ADD position is & composite
signal. In the CHOP position the signal out is derived
from the LEFT VERT plug-in. The LEFT VERT and
RIGHT VERT positions of the B TRIGGER S0OURCE
switch are independent of the selection of the
VERTICAL MODE swiich and provide the vertical output
signal only from the selected vertical unit even when itis
not selected for display by the VERTICAL MODE switch.

Probe Power

The two PROBE POWER connectors on the rear panel
of this instrument provide operating power for active ©
probe systems. 1t is not recommended that these
connectors be used as & power source for applications
other than the compatible probes or other accessories
which are specifically designed for use with this system.

DISPLAY PHOTOGRAPHY

A permanent record of the ort display can be obiained
with an oscilloscope camera system. The insiruction
manual for the Tekironix oscilloscope cameras include
complete instructions for obtaining waveform
photographs.

The crt bezel provides integral mounting for Tekironix
oscilloscope cameras. The three pins located on the ieft
side of the crt bezel provide power to compatible
camera systermns, Conirol signals are also received from
Tekironix auiomatic cameras to allow camera-controlled
singie-shot photography {see camera manual for further
mformation).

If the readout portion of the display is to ke included on
waveform photographs, the following suggestions will
aid in obtaining good photographs.

1. Focus the crt display. Focus the camera on the

readout portion of the crt display. The auto-focus .~

feature of this instrument will maintain the traces at
optimum focus.



2. Set the READOUT INTENSITY control for the
minimum setting that allows the characters to be
written. This normally occurs at a slightly lower
intensity level than is necessary for compiete writing
of the waveform display. Some experimentation may
be necessary to establish the correct level. Too high
a setting of the READOUT intensity control-will
result in a broad, poorly defined photograph of the
readout display.

3. ¥ singie-shot photography is used, set the
READOUT and GRAT ILLUM controls to the
PULSED position {see Readout Display and
Graticule [llumination for complete operating
information). This allows, the Readout display and
graticule illumination to occur in a single-shot
manner after the trace is complete (be sure the
camera shutfer remains open at least 0.5 second
after the sweep is completed to photograph the
entire readout and graticule).

INTENSITY MODULATION

Intensity {Z-axis) modulation can be used 1o relate a
third item of electrical phenomena to the vertical (Y-
axis) and the horizontal (X-axis) coordinates without
affecting the waveshape of the displayed signal. This is
accomptished by changing the intensity of the displayed
wavefarm 1o provide a “gray scale” display.

The voliage amplitude required for visible frace
modulation depends on the setting of the A and B
INTENSITY controls. A two-volt peak-to-peak signal will
completely blank the display even at maximum intensity
levels; lower amplitude signals can be used to change
only the relative trace brightness. Negative-going
signals increase the display intensity and positive-going
signals decrease the display intensity. Refer to Table 1-3
in the General Information section for specifications on
Z-axis signal requirements.

Time markers applied to the rear-panel Z-AXIS INPUT
connecior provide a direct time reference on the display.
With uncalibrated horizontal sweep or X-Y mode
operation, the time markers provide a means of reading
time directly from the display. If the markers are not
time-refated to the display waveform, use a single-sweep
display.

REMOTE INPUT SIGNALS

The signal source required to operate the remote input
functions on the rear panel can be either active {pulse
generator, logic circuit, etc.) or passive (switch or relay).
Refer to Table 1-3, in the General Information section
for specific parameters on each input.

Remote Single Sweep Reset

An external single-sweep-reset signal can be applied to
time-base units installed in the horizontal plug-in
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compariments through the rear-pans! SINGLE SWEEP
RESET input connector. This remote reset function is a
duplication of the manualiy-operated single-sweep reset
function (pushbutton) focated on the front panel of the
7B-series time-base units.

A and B SINGLE SWEEP READY outputs are provided
for external indicators. The indicators signify that the
time-base unit has been reset, and is ready to present a
single sweep when the next trigger puise arrives. Refer
to Table 1-3, in the General Information section of this
manual for signal parameters.

Remote Graticule and Readout Single Shot

The GRATICULE/READOUT SINGLE SHOT bne
connector (lovated on the rear panel) allows an external
signal to actuate one frame of readout information and
one momentary illumination of the graticule when the
READCUT INTENSITY and GRAT ILLUM controls are
set to PULSED, and the +GATE/EXT pushbuttons for
READOUT and GRAT ILLUM are set to EXT. Refer to
Table 1-3, in the General Information section of this
manual, for input requirements.

APPLICATIONS

The 7904A Oscilloscope and associated plug-in units
provide a flexible measurement system. The capabilities
of the overall system depend mainly upon the plug-in
units selected for use with this instrument. Specific
applications for the individual plug-in units are
described in the plug-in unit instruction manuals. The
overall system can also be used for many applications
which are not described in detail either in this manual or
in the manuals for the individual plug-in units. Contact
your Tektronix Field Office or representative for
assistance in making specific measurements with this
instrument.

VERTICAL AMPLIFIER PLUG-IN UNITS

All 7A-series plug-in units {except the 7AZ1IN unit) can
be used with the 7804A. Bandwidth and sensitivity
ranges should be taken into consideration when
selecting amplifier plug-in units.

Single-Trace

Any single-channel amplifier wili display a signal, with
the sweep provided by any 7B-series time-base plug-in
unit. This combination leaves two unused compartments
available for other special purpose units. Blank plug-in
panels are available for any unfilled plug-in
compartment to reduce electromagnetic interference.

Dual-Trace

A dual-channel amplifier in either vertical compartment
can display two separate signals with the other vertical
compartment free for other uses.
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Three-Trace

A dual-channsl amplifier can be used with any single-
channel amplifier to display three separate signals. If
iwo time-base plug-in units are used in the horizonial
compartments, two signais can be displayed at one
sweep rate while the other signal is displayed at the
other sweep rate.

Four-Trace

Two dual-channel amplifiers can display four separate
signals. If one time-base unit is used, all four signals will
be displayed at the same sweep rate.

TIME-BASE PLUG-IN UNITS

The 7904A is compatible with time-base units of the
7810, 7B70, 7B80 and 7B90 series. Sweep rates and
triggering ranges should be taken into consideration
when selecting time-base plug-in units.

To obtain a delayed sweep display, a delaying time-base
unit must be instalied in the A HORIZ compartment and
a delayed time-base unit installed in the B HORIZ
compartment. A delayed-sweep display can also be
obtained with one horizontal compartment if a dual
time-base unit is used. This leaves the other horizontal
compartment available for other plug-in units as
suggested later in this section.

NOTE

The 7B5(0-series time-base units are not
recommended for use with this instrument,
because they require a longer delay line than
is used in the 7904A. Therefore, the leading
edge of the triggering event may not appear
on the display.

SAMPLING DISPLAYS

Sampling-system plug-in units for the 7000-series
oscilloscopes provide displays of fast-changing signais
that cannot be examined using any other method. For
example, sampling systems available for the 7904A can
resolve repetitive signals having less than 10 millivolts of
peak ampliiude and occurring in less than 1
nanosecond.

The technique used for sampling is very similar in
principle to the use of stroboscopic light to study fast
motion. Samples of successive waveforms are taken,
amplified by a relatively low-bandwidth amplifier, and
then displayed on the crt as a replica of the sampled
waveforms.

Three sampling systems are available at this time for the
7904A: (1) the 7812, which provides time-domain-
reflectometry displays and general-purpose sampling
measurements, (2} the 7511/7T11 system and (3) the
7814, a dual-channel vertical sampling system,
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including main and delayed sweep functions. See the
Tekironix Products catalog to determine the

characteristics of individual units mentioned and of .

additional units made available after this manual is
published.

Single-Trace Sampling

A single-trace sampling display requires either a double-
width 7812 (which includes a time-base), or the 7811
sampling unit and the 7T11 sampling sweep unit. Direct
interconnections between the 7511 and the 7711 require
these units to be adjacent, with the 7811 in the RIGHT
VERT compartment and the 7711 in the A HORIZ
compartment. f either the 7812 or the 7814 is used, it
must be located in the middie two compartments to
make proper connections with the 7904A.

Bual-Trace Sampling

Two 7511's can be used with a single sampling time-
base unit for time-related displays of two signals. Direct
interconnections from the the LEFT VERT 7511 pass
through the RIGHT VERT 7811 to reach the A HORIZ
time-base unit.

The 75814 is a dual-channel sampling unit with delaying
sweep capabiity. it must be used in the middle two plug-
in compartments.

Dual-trace sampling displays can also be made by a

7312 in the middle two compartmentis and a 7511 in the

LEFT VERT compartment. in this application, the 7812
supplies the time-base for both traces.

X-Y Sampling

One 7811 inserted in the RIGHT VERT compartment
and one in the adjacent A HORIZ compariment
automatically share a 50 kilohertz free-running strobe
condition specified for X-Y displays. The 7514 has an X~
Y operation incorporated as one of s normal mode
functions.

SPECIAL PURPOSE PLUG-IN UNITS

The variety of special-purpose piug-in uniis available
atlows the 7904A Oscilloscope to be used for many
specialized applications. The following is a brief
discussion of some of the available special-purpose
plug-in units.

Digital Counters and Multimeter Plug-in Units

The digital-muitimeter piug-in units measure current,
voltage, temperature and resistance; digital-frequency
counter plug-in units measure frequency, from dc to
above 500 megaheriz. These units make use of the
readout system to display the measured information on
the crt and can function in any compartment, in
combination with each other or with any other plug-in

units available for use with the 7804A oscilloscope |

sysiem.,



The ability of digital readout plug-in units to operate
with other piug~in units makes it possible 1o process and
monitor signals at the same time the digital
measurement is being made. For example, by locating a
frequency counter in one of the vertical compartments
and an amplifier unit in the other vertical compartment,
the crt can display the trigger waveform, superimposed
on the displayed signal, to indicate the actual triggering
point. Or, if the counter is placed in a horizontal
compartment, a low-amplitude signal can be applied to
a vertical amplifier and amplified before it is internally
routed by the trigger source switches to the counter
trigger circuit. This allows the unit to be used on signals
too small to trigger other counters.

Programmable Digitizer Plug-In Unit

Installation of a Programmable Digitizer plug-in unit,
such as & 7D20, adds digital storage and full |1EEE 488
bus capabilities to the 7904A Oscilioscope sysiem.
Some major features that the Programmable Digitizer
provides are multiple waveform storage in digital
memory, two cursors for point-to-point measurements,
pre- and post-trigger viewing, siorage and recall of up to
six front-panel settings, and signal averaging to reduce
noise. The envelope mode allows subile variations
among random events to be captured and displayed.
Waveform storage using digital memory eliminates the
need for a storage crt, and also allows viewing
information that occurred prior to the triggering event.

In addition, the 7D20 feaiures include a complete
alphanumeric c¢rt dgisplay of cursor waveform
information and measurement values, time base and
amplitude settings, trigger position, displayed waveform
number, prompts and error messages, and a master
menu that allows quick and easy selection of seldom
used features.

Complete control of the Waveform Digitizer's functions
may be controlled via the 1EEE 488 Interface.
Commands, waveforms and alphanumeric test
messages may be sent or received via the front-panel
port.

Readoui Access Plug-in Unil

The 7M13 READQCUT plug-in unit provides front-panel
keyboard operation for convenient access o the crt
readout characters. This allows information, such as
dates and identifying nomenclature, to be displayed on
the ort with the normal ort display. This capabiity s
particularly useful when making photographs.

Transistor Curve-Tracer Plug-in Units

The 7000-series iransistor curve-tracer plug-in unit
(7CT1IN) checks small signal transistors and diodes by
producing a display showing the basic characteristic
curves for the device being tested. Stepped sweep
signals from an internal power supply are applied to the
device under test. The resulting output signals are, in
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turn, applied to the horizonial and vertical deflection
systems of the oscilloscope to plot a family of
characteristic curves. This plot can be used to check for
damaged transistors and diodes, or to select for special
or matched characteristics and tc calculate gain,
leakage, breakdown voltage, etc.

Spectrum Analyzer Plug-in Units

The 7000-series spectrum analyzer plug-in units display
signal amplitudes dispersed over portions of the rf
spectrum. Absclute signal energy is plotted on the
vertical axis against frequency on the horizontal axis.
Applications include waveform and distortion analysis,
electromagnetic interference and random noise
measurements, filter design, spectrum surveillance, etc.

XY OPERATION

in some applications, it is desirable to display one signal
versus another (X-Y) rather than against time (interval
sweep), The flexibility of the amplifier plug-in units
available for use with the 7804A provide the means of
applying external signals to the horizontai-deflection
system.

The 7904A is shipped from the factory to provide X-Y
operation (one amplifier unit in a vertical compartment
and one amplifier unit in a horizontal compartment} with
Z-Axis control provided by a time-base unit installed in
the remaining horizontal compartment {see Fig. 2-5).
When an ampiifier is installed in a horizontal plug-in
compartment, the controt of the Z-Axis is switched to
the remaining horizontal compartment (in which the
time-base unit is instalied) as is indicated by the A or B
intensity control indicator lights. This is independent of
the horizontal mode switch seiting. The time-base unit
will control the Z-Axis and should be triggered internally
from the vertical portion of the X-Y display.

In typical X-Y displays (no time-base unit for Z-Axis
control} a dec-driven Z-Axis circuit produces displays
with nonuniform brightness. A display may consist of a
very dim transition between two bright spots {see Fig. 2-
6A). However, when the time-base unit is used, Z-Axis
control can be turned on only during the fransition and
therefore a uniform brightness display may be obtained
{see Fig. 2-6B). Z-Axis control is accomplished by
increasing the sweep rate uniil the desired portion of the
display is blanked and then using the Triggering Level
and Slape controls to view the appropriate portion of the
X-Y display. The high horizontal bandwidth of the 79044
used in conjunction with Z-Axis control from a time-
base unit allows observation of very fast transitions in X-
Y displays.

Option 2, adds a horizontal delay to the instrument
permitting signal phase correction between the vertical
and horizontal deflection system. Alsc, some vertical
plug-in units have a variable delay function that permits
precise phase correction. For further information, refer
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T904A Controls:

Verticat Mode . ............ ... .. ..... Right

Horizontal Mode ... . .. ... .0 i, B

BTrigSource ..........oovieninieen e Vert Mode
7904A

SIGNAL
& & SOURCE
AEE
& 2 g [
E177 %
@ ®

\
)

BNC ‘T
CONNECTOR

COAXIAL CABLES

Test Equipment Controls:

Amplifier Units .................. Set both amplifier
units to the same
deflection factor.
Set the deflection
for approximately
six divisions of
vertical and hori~
zontal deflection.

Time-Base Unit

Triggering
Mode............. i Auto
Coupling ..o v vt v e Dc
SOUFCE i e e Int
Level .......... ..., Trig'd light on

4593-20

Figure 2-5. Typical Selup for X-Y Displays with Z-Axis Control
from time-base unii.

to the horizontal specifications in this manuat and to the
individual instruction manuals for the amplifier units,

Some of the 7B-series time-base units can be operated
as amplifiers in addition to their normal uses as time-
base generators. This feature allows an external signal
to provide the horizontal deflection to the crt. For most
of the time-base units with the amplifier function, the X
{horizontal) deflection signai can be connected either to
an external input connector on the time-base unit, or it
can be routed o the time-base unit through the internal
triggering system (see time-base manuals for details).
the latter method is used, the A and B TRIGGER
SOURCE switches must be set so that the X (horizontal)
deflection signal is obtained from one of the vertical
amplifier units and Y (vertical) deflection signal is
obtained from the other vertical unit. The attenuator
switch on the ampiifier unit can provide the horizontal
with a preconditioned signal, compatible with the
horizontal deflection factor. Also, plug-in units need not
be moved from one compartment {o another {o change
from X-Y operation to other modes of operation.
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{B.) X-Y DISPLAY WITH THE TIME BASE UNIT
CONTROLLING THE Z-AXIS. USE THE TIME BASE
LEVEL/SLOPE AND TIME/DIV CONTROLS TO SELECT
THE PORTION OF THE DISPLAY TO BE VIEWED.

454321

Figure 2-6. Typical X-Y Displays with and without Z-Axis
Control.

RASTER DISPLAYS

A raster-type display can be used effectively to increase
the apparent sweep length. For this type of display, the
trace is deflected both veriically and horizontally by
sawtooth signals. This is accomplished in the 7904A by
installing a 7B-series time-base unit in one of the
vertical plug-in compartments. Normally, the time-base
unit in the vertical compartment should be set at a
stower sweep rate than the time-base wunit in the
horizontal compartment; the number of horizontal traces
in the raster depends upon the ratio between the two
rates.

Information can be displayed on the raster using several
different methods. In the ADD position of the VERTICAL
MODE switch, the signal from an amplifier unit can be
algebraically added to the vertical waveform. With this
method, the vertical signal amplitude on the crt should



not exceed the distance between the horizontal lines of
the raster. Another method of displaying information on
the raster is to use the Z-AXIS INPUT to provide
intensity modulation for the display. This type of raster
display could be used to provide a television-type
display. Complete information on operation using the Z-
axis feature is given under Intensity Modulation.

Operating instructions--7904A

To provide a stable raster display, both time-base units
must be correctly triggered. Internal triggering is not
provided for the time-base units when they are in the
vertical compartments; external triggering must be used.
Also, blanking is not provided from the time-base units
when they are installed in a vertical compariment.
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WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DG S0O.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.







7904A Instruction

SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer to the Operators Safety Summary

DO NOT SERVICE ALONE

Do not perform internal service or adjustment of this
product unless another person capable of rendering first
aid and resuscitation is present,

USE CARE WHEN SERVICING WITH
POWER ON

Dangerous voltages exist at several points in this
product. To avoid personal injury, do not touch exposed
connections and components while power is on.

Disconnect power before removing protective panels,
soldering, or replacing components.

CRT HANDLING

Use care when handling a cri. Breakage of the crt
causes a high-velocity scattering of glass fragmenis
{implosion). Protective clothing and safety glasses
should be worn. Avoid siriking the crt on any object
which might cause It to crack or implode. When storing
a crt, place it in a protective carton or set it face down in
a protected location on a smooth surface with a soft mat
under the faceplate.

USE THE PROPER FUSE

To avoid fire hazard, use only the fuse specified in the
parts list for your product, and which is identical in type,
voltage rating, and current rating.






Seclion 3—7904A

THEORY OF OPERATION

This section describes the circuitry used in the 7904A Oscilloscope. The description begins with a discussion of the
instrument, using the block diagram shown in Figure 3-1, and continues in detall, showing the relationships between
the stages in each major circuit. Schematics of all major circuits are given in Section 8, Diagrams and Circuit Board
flustrations, Stages are outlined, on the schematics, with wide shaded lines. Stage names are in shaded boxes. Refer
to these schematics throughout the following circuit description for specific electrical values and relationships.

BLOCK DIAGRAM

The following discussion is provided to assist in understanding the overall concept of the 7804A Oscilloscope
mainframe before the individual circuits are discussed in detail. A basic block diagram of the 7904A is shown in Figure
3-1. Only the basic interconnections between the individual blocks are shown on this diagram. Each major circuit
within the instrument is given a block. The number of each block refers to the complete circuit diagram located at the

rear of this manual
DESCRIPTION

Vertical signals to be displayed on the crt are applied to
the Vertical Channel Switch circuit from both vertical
plug-in compartments. The VERTICAL MODE switch is
connected to the logic circuit and determines whether
the signal from the LEFT VERT or RIGHT VERT
compartment is displayed on the crt. The Vertical
Channel Switch receives an X-Y inhibit signal from the
Readout system to provide the time sharing between the
vertical and readout signals.

The selected vertical signal passes through the Delay
Line and is amplified by the Vertical Amplifier circuit to
drive the vertical defiection plates of the crt (cathode-
ray tube). The Vertical Amplifier circuit includes an
input from the Readout System to produce the vertical
porticn of the alpha-numeric readout display.

Horizontal signals for display on the crt are connected
to the Horizontal Channel Switch from both horizontal
plug-in compariments. The HORIZONTAL MODE
switch determines whether the signal from the A HORIZ
or B HORIZ compartment is displayed by the crt. The
sighal from A & B HORIZ plug-in compartments may
pass through the optional X-Y delay compensation
network (Option 2 instruments only). The Horizontal
Channel Switch receives an X-Y inhibit signal from the
Readout system to provide the time sharing between the
vertical and readout signals.

The selected horizontal signal is amplified by the
Horizontal Amplifier circuit to provide horizontial
deflection of the crt. The Horizontal Amplifier circuit
accepts an input signal from the Readout System fo
produce the horizontal portion of the alpha-numeric
readout display.

The Readout System provides an alpha-numeric display
of information encoded by the plug-in unit{s). The
readout display is written on the crt on a time-shared
basis with the analog waveform display. The VERTICAL
and HORIZONTAL MODE switch circuits determine
which plug-in unit(s) displays readout information. The
Readout system sends inhibit commands to the Vertical
Channel Switch, Vertical Amplifier, Horizontal Channel
Switch, Horizontal Amplifier, Focus Amplifier and Z-Axis
logic circuits. Signals from the Readout System produce
the alpha-numeric display for the Vertical, Horizontal
and Z-Axis Amplifier circuits.

The Logic circuit develops control signals for use in
other circuits within the instrument and the plug-in
units. These control signals automatically determine the
correct instrument operation in relation to the plug-in
units, plug-in unit control settings, and 7904A front-
pane! control settings. The l.ogic circuit performs three
major functions:

(1) Receives

a. External signals from the Z-Axis Input and the
Single-Sweep Reset input.

b. Internal signais from the Readout system, the front-
panel Mode Switch and Intensity controls, and from
all plug-in compartments, through the Main
Interface.

(2) Sends control signals to all plug-in compartments via
the Main Interface.

(3} Develops the Z-Axis signal which drives the Z-Axis
Amplifier.

The Z-Axis Amplifier provides the drive signal to control
the intensity level of the crt display.
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Figure 3-1. Basic block diagram of the 7904A Oscilloscope.



The Focus Amplifier provides control voltages to
raintain optimum focus of the crt display.

" The Crt Circuit contains the control circuits necessary
for operation of the crt,

The Display Control circuitry provides front-panel
INTENSITY and other crt controls.

The Calibrator cireuit produces a one kiloheriz square-
wave signal which can be used to check the calibration
of this instrument and the compensation of probes. The
calibrator signal is available as a voltage at the
CALIBRATOR connector or as a current through g 40
milHampere optional current loop accessory.

The internal trigger signals from the vertical plug-in
units are connected to the Trigger Selector circuit. The
Trigger Selector circuit determines whether the irigger

Theory of Operation--7204A

signal from the left or right vertical unit is connected to
the A or B horizontal unit. The B Trigger Channel
Switch also produces the drive signal for the SIG QUT
circuil to provide an output that is a sample of the
vertical signal.

The Signals Out circuit processes signals from the plug-
in units for the front-panel +GATE and +SAWTOQTH
outputs.

The Intensity Limiter circult converts Intensity Limit
current from the crt Anode Multiplier to an Intensity
Retference Voltage for use in the Z-Axis Logic and Auto
Focus circuits.

The Control/Rectifier and Low-Voltage Regulator
circuits provide the power necessary to operate the
instrument. These voitages are connected to all circuits
within the instrument.

DETAILED CIRCUIT OPERATION

A detailed description of the electrical operation and relationship of the circuits in the 7904A Oscilloscope mainframe
is provided in this section. The theory of operation for circuits unique to this instrument is described in detail in the
discussion. Circuits commonly used in the electronics industry are not described in detail. For more information on

LOGIC FUNDAMENTALS

Digital logic techniques are used to perform many
tunctions within the instrument The function and
operation of the logic circuils are described using logic
symboiogy and terminology, which aid in the
understanding of these symbols and logic concepts, but
is not a comprehensive discussion of the subject. For
further information on binary number systems and the
associated Boolean algebra concepts, the derivation of
logic functions, or a more detailed analysis of digital
logic, refer to available iextbooks.

SYMBOLS

The operation of circuits in this instrument which use
digital techniques is described using the graphic
symbols set forth in ANSI standard Y32.14. Table 3-1
provides a basic logic reference for the logic devices
used within this instrument. Any deviations from the
standard symbology, or devices not defined by the
standard, are described in the circuit description for the
applicable device.

MNOTE

Logic Symbols used on the diagrams depict
the logic function as used in this instrument
and may differ from the manufacturer’'s data.

~. these commonly used circuits, refer to available textbooks.

LOGIC POLARITY

All logic functions are described using the positive logic
convention. Positive logic is a system of notation where
the more positive of two leveis {H]) is calied the true or
1-state; the more negative level (LO) is called the false
or O-state. The HiI-LO method of notation is used in this
logic description. The specific voltages that constitute a
Hl or LO state vary between individual devices.
Whenever possible, the input and output lines are
named to indicate the function that they perform when
at the Hi (true) state.

INPUT/OUTPUT TABLES

input/Output {truth) tables show the input combinations
important to a particular function, along with the
resuttant output conditions, This table may be given
gither for an individual device or for a complete logic

"stage. Examples of input/output tables for individual

devices can be seen in Table 3-1.
NON-DIGITAL DEVICES

Not all of the integrated circuit devices in this
instrument are digital logic devices. The function of
non-digital devices is described individually, using
operating waveforms or other techniques io illustrate
their function.
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Basic

TABLE 3-1

Basic Logic Symbols’

Alternate

AND

Truth Tables

{

|

Description of Basic and INPUT  INPUT OUTPUT
Alternate Symbols A B X
LO LO LO
A device with two or more inputs & Lo H LO
one output, Hi LO 1.0
Hi Hi Hi
L e i B
A 8 4
T S
LO L0 .0
A device with two or more inputs & Lo Hi HI
one output. Hl LO HI
Hi HI Hi

NOR

B e}

A device with two or more inputs &
one output,

A device with two or more inputs &
ohe output.

LC HI

HI LO Hi

Hi Ml LO
8 X

A device with one input & one output.
The output is always the opposite state
of the input.

Hi 1.0
A 8 X
Lo LG LG
Exclusive A device with two inputs & one LG HI HI
output. Hl LG Ht
Hi Hi LO

PNegation
indicator

Symbot

A small circle at the input or output of a symbol indicates that
the LO state is significant. Absence of the circle indicates that

the Hl state is significant.

'The firat part of this table includes the alternate way to draw the same gate. The type of symbol used depends on how the gate is used in the circuit. *
The Basic symbols reguire an active Hl input and the Alternate symbols require an active L input. ’
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Dynamic
Indicator
Symbol

RS Fip-Flop

D-Type Fiip-Flop

Q_
—1J
—t>C
e L. -
L) S—

This condition will not persist when one or both S & R inputs return to their inactive level.

Theory of Operation—7904A

TABLE 3-1 {CONT)
Basic Logic Symbols

Negative
Edge-triggerad

Paositive
Edge-triggered

Indicates that this input responds to the indicated
transition of the applied signal.

Qutput
Hi LO Hi L0
When the S input is HI, the Q output will be HE, When the R input
is Hi, the Q output will be LO. The outputs are complementary Lo Hi LO HI
except when S & R inputs are both HE
Hi Hi Hi? HI?
.o LO No Change

Qutput

S G R "
D C Q
LO } Lo Hi
When gated, the state of the Q output changes to the state of the
D input prior to the gate. The outputs are complementary.
HI ? Hi LO
No Change
Output
c Q s}
f Lo 10 | No Change
When gated, the cutputs change state in response to the states at ? Lo Hi Lo Hi
the inputs prior to the gate. The ouiputs are complementary.
When the C input is LO the J & K inputs are irrelevant. f Hi LO 313 LO
1 Hi HI Toggle
L.O | —— | — | No Change
ith Direct Set & Reset Inputs

Cutput

For devices with direct Set & Best inputs, the indicated state at

either of these inputs over-rides all other inputs. J & K inputs LO HI LO HI
have no effect when S or R active signals are present.
Hi Lo Hi LC
Ht HI Hi? HI
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INTERCONNECTING DIAGRAM

Diagram 1 shows the cable interconnections between
circuit boards within the 7304A.

&

MODE SWITCH, DISPLAY CONTROL
AND CALIBRATOR

A schematic diagram of the Mode Switch, Dispiay
Control and Calibrator circuits is given on diagram 2, in
section 8 of this manual (Diagrams and Circuit Board
Hustrations). The schematic is divided by gray shaded
lines separating the circuitry into major stages. These
stages aid in locating components mentioned here. Sub-
headings use the stage names to further identify
portions of the circuitry on diagram 2.

CALIBRATOR

The Calibrator circuit provides voliage outputs of 40
millivolts, 0.4 volt and 4 volts at the CALIBRATOR
output connector. A current output of 40 milliamperes is
available from the Calibrator circuit with an optional
current loop adapter., When using the current loop
adapter the Calibrator must be operated only inthe 4 V
switch position, for stated output.

Transistors Q376 and Q382 form a 1 kilohertz, square-
wave oscillator, Oscillation occurs as follows: Initially
assume that Q876 is conducting and Q382 is not
conducting. The voltage at the emitter of Q382 becomes
more negative as C376 discharges through R381.
Capacitor C376 discharges untit the emitter-base
junction of Q382 becomes forward biased. As Q382
begins conducting the oscillator changes states.
Regeneration starts when Q382 conducts and C376
stops discharging; this reduces the collector current of
376, Thus, the collector voltage of Q376 rises positive
which causes the base and emitter of Q382 to rise
positive. The positive going voltage is coupled by C376
to the emitter of Q376, turning it off.

At this time, Q382 is conducting and Q376 is not
conducting. The voltage at the emitier of (376 goes
negative as G376 charges through R376. When the
emitter-base junction of Q376 becomes forward biased
the oscillator will again change states to complete the
cycle.

The square-wave signal produced at the collector of
1382 switches Q384 on and off. When Q384 is on, the
current from R383 and R384 flows to ground. When
(1384 is off, this current flows through CR386 and R386
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into the voltage divider network of R387, R382, R393,
R394, R395, R396, and R397 to produce the 4 voit, 0.4
voit and 40 millivolt Calibrator output voltages. The
accuracy of the Calibrator output voltage is set by the
0.4 Voits DC adjustment, R385. Both the 4V and 0.4V
calibrator switches must be engaged when adjusting
R385. The Calibrator frequency is set by the 1 kHz
adjustment, R375.

MODE SWITCHING

The Mode Switching circuit includes front-panel
switching and selection of the vertical and horizontal
compartments to provide crt deflection. The Mode
Switch circuit operates in conjunction with the Logic
circuit {Diagram 4) to develop control signals for use in
other circuits within this instrument and plug-in units
instalied in the plug-in compartments. Table 3-2 shows
the outpuis produced with all combinations of the front-
panel switch positions.

DISPLAY CONTROL

The Display control circuit includes front-panel controls
for the crt, BEAMFINDER switch, and A & B
INTENSITY. It also interfaces the Intensity Reference
signal through diodes CR2009 and CR2019. For further
discussion aboui the operation of these diodes see
Intensity Limiter description on diagram 7.

MAIN INTERFACE

Diagram 3 shows the plug-in interface and the
interconnections between the plug-in compartments,
circuit boards, ete. of this instrument. The signal and
voltage connections of each interface connector are
also identified in diagram 3.

LOGIC

A schematic diagram of the Logic circuit is given on
Diagram 4, in Section 8 of this manual (Diagrams and
Circuit Board illustrations). The schematic is divided by
gray shaded lines separating the circuitry into major
stages, These stages aid in locating components
mentioned here. Sub-headings in the feoliowing
discussion use these stage names 1o further identify
portions of the circuitry on Diagram 4,

The Logic circuit develops control signals for use in
other circuits within this instrument and any plug-in
units installed in the vertical and horizental *
compartments. These control signals automatically
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ALT MODE (HORIZ) i 1
A GATE - 2
K-COMPENSATION INHIBIT (B HORIZONTAL) -3-1 4
X-COMPENSATION INHIBIT (A HORIZONTAL) 3= 5
DELAY MODE CONTROL —»412

B HOLDOFF -»113

MAINFRAME CHANNEL SWITCH SIGNAL —»116
(DISPLAY B)

ALT MODE {HORIZ) -3 1

X-COMPENSATION INHIBIT {B HORIZONTAL) —= 4
X-COMPENSATION INHIBIT (A HORIZONTAL) =~ &
DELAY MODE CONTROL 312

MAINFRAME CHANNEL SWITCH SIGNAL 16
{DISPLAY B) -

X-COMPENSATION INHIBIT {B HORIZONTAL} —»= 4
X-COMPENSATION INHIBIT (A HORIZONTAL} a4 5
A HOLDOFF =~{ 6

B MODE —»{ 7

B HOLDOFF —»4 9

A MODE —={10

DELAY MODE CONTROL -»412

A SWEEP LOCKOUT

B SWEEP LOCKOUT

STAGE i4 [ A LOCKOUT
U4428A

STAGE 15 F=~ B LOCKOUT
44288

ALTERNATE PULSE
STAGE 8 —» ALT OUT
U4428C

@

4693-51

Figure 3-2. Breakdown of separaite stages within Horizontal Logic IC (U4428).

determine the correct instrument operation in relation to
the plug-in units installed or selected, plug-in conirol
settings, and 7904A control settings.

HORIZONTAL LOGIC

The Horizontal Logic stage performs three separate
logic functions: A Sweep Lockout, B Sweep Lockout,
and Alternate Pulse Generation, The majority of the
logic for these functions is contained within the
horizontal Logic {C, U4428. Figure 3-2 identifies the
three individual stages of U4428 and the input and
output terminals associated with each. Note that some
of the input signals are connected internally to more
than one of the individual siages.

A BSweep Lockout

The A Sweep Lockout portion of the Morizontal Logic IC
(U4228) produces an output ievel at the collector of
Q4462 (A Sweep Inhibit) that determines when the A
HORIZ time-base unit can produce a sweep. [f this
output is HI, the A HORIZ unit is locked out {disabled)
not producing a sweep. If the ievel is LO, the A HORIZ
unit is enabled and produces a sweep when triggered.
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Only two combinations of input conditions to U4428 will
produce a Hl A Sweep Inhibit level, as shown by Table
3-3. During nondelayed operation, the first combination
disables the A Sweep while the B sweep is being
displayed in the ALT horizontal mode (both units must
be in time-base mode). The second combination
disables the A sweep during delayed-sweep operation
enabling the B sweep to complete its holdoff before the
next A sweep begins.

B Sweep Lockout Siage

The B Sweep Lockout stage produces an output levei at
the collector of Q4468 determining whether the B
HORIZ time-base unit can produce a sweep. A HI output
level locks out (inhibits) the B HORIZ unit and a LO
tevel enables the B HORIZ unit to produce a sweep.

The output of this stage is HI only under one set of input
conditions to U4428, as shown by Table 3-4. (This set of
conditions disables the B sweep while the A sweep is
being displayed in the ALT, HORIZONTAL MODE
switch position, if both time-base units are in a sweep
mode and nondelayed sweep is used.) For any other
combination of inpuf conditions, the B Sweep Lockout




Theory of Operation—7304A

TABLE 3-3
Input/Qutput Combinations for A Lockout (U4428 Pin 14)

INPUT

OuUTPUT

LOCKOUT

14

Hi 12} Hi Hi LO <] Hi Hi

¢ 1O $ ] H! Hi ] HI
ALL OTHER COMBINATIONS LO

& = HAS NO EFFECT IN THIS CASE
TABLE 3-4
Input/Qutput Combinations for B Lockout {U4428 Pin 15)
! OUTPUT

LOCKOUT

1 16
Hi Hl Hi LO LO Hi
ALL OTHER COMBINATIONS LO

level Is determined by the Delay Gate {from A time-base
unit); see main Interface, diagram 3.

Alternate Pulse Generalor

The third function of the Horizontal Logic stage is to
produce an Alternate Pulse signal for use by the Plug-In
Binary and Vertical Binary stages. The holdoff gate
produced at the end of the sweep by the respective
time-base unit is differentiated by either C4335 or
4423, providing a positive-going pulse to pin 6 or 9 of
U4428. The differentiated A or B holdoff gate may
produce the aliernate puise depending upon the
operating conditions as shown in Table 3-5.

The following sections describe the operation of the
Alternate Pulse Generator stage for the various
combinations of input conditions shown in Table 3-5:

(1) A (Only) Mode

An Alternate Pulse is produced at the end of each A
sweep when the HORIZONTAL MODE switch is set to
the A position.

{2) B (Only) Mode
in the B position of the HORIZONTAL MODE switch, an
Alternate Pulse is produced at the end of each B sweep.

{The A time-base must be in independent, nondelayed
mode.}
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TABLE 3-5
Input/Qutput Combinations for Alternate Pulse {Li4428 Pin 8)

INPUT QUTPUT
&
& 3
8§ § s
@s g §
@ <
7 49 10 12 32 HORIZONTAL CONDITIONS
10 L] 21 D A A ONLY
[ Hi & H? Hit Lo LO B 8 OMLY
Hi Hi HIt LG HI' LO LO A ANDB ALT OR CHOP
Hi Hi HI? @ & i HlI A A DELAYS B
A WITH VERTICAL UNIT IN B
[zl LO Hit LO LO & &3 A COMPARTMENT.
1 B WITH VERTICAL UNIT IN A
LO Hi LO ¢ HI L LO B COMPARTMENT.
ALL OTHER COMBINATIONS NO QUTPUT PULSE (LO AT QUTPUT)

b = Has no effect in this case.

'Posiﬁve-going putse. Where both A and B Holdoff are required to be HI, a Hi at either input produces an alternate pulse.

2Negati\.ve—going pulse.

{3) Ait or Chop Mode

When the HORIZONTAL MQDE switch is set to ALT or
CHOP (the A time-base unit must be in independent,
nondelayed mode), an Alternate Pulse is produced at
the end of sach sweep. For example, an Alternate Pulse
is produced at the end of the A sweep, then at the end of
the B sweep, again at the end of the A sweep, etc.
Although Aliernate Pulses are also produced in the
CHOP horizontal mode, they are not used in this
instrument.

{4 Delayed Sweep (A Delays B)

When the A time-base unit is set for delayed operation,
the Alternate Puise Generator produces an Alternate
Pulse only at the end of the A Sweep, even when the
HORIZONTAL MODE switch is set fo B. This is
necessary since the A time-base sets the delay time for
the B time-base unit whenever B is displayed.

{5} Amplifier Unit In Horizontal Compartment

When an amplifier unit is installed in sither of the
horizontal plug-in compartments, the AHernate Pulse
can be produced only from the remaining time-base
unit, If amplifier units are installed in both horizontal
compartments, an Alternate Pulse is not produced since
there are no time-base units to produce a holdoff pulse.
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£-AXi5 LOGIC

The Z-Axis Logic stage produces an outpui current
signal at pin 8 of U4485 which sets the intensity of the
crt display (except for the readout display which is
controlted by the Readout Systemn.) The output current
at pin 8 is determined by the setting of the A or B
INTENSITY controls, and the Auxiliary Z-Axis input. The
Auxiliary Z-Axis input is produced by either the External
Z-Axis input or by an input from any of the plug-in units;
see Main interface, diagram 3. The input current from
the A and B INTENSITY controls is switched for proper
timing with the output to the horizontal display. The
Vertical Chopped Blanking, Horizontal Chopped
Blanking, and Readout Blanking signals are applied fo
this stage to block the output current and blank the crt
display for vertical chopping, horizontal chopping, or
during a readout display.

The inputs to the Z-Axis Logic stage (U4485) pin 1, 2, 9,
and 16 are current-driven and are variable from zero to
four milliamperes.

The Vertical Chopped Blanking, Horizontal Chopped
Blanking and Z-Axis Inhibit signals enabie or disable
this stage to control all output current. Quiescently, the
level at pins 6 and 7 is HI so that the iniensity current
from pins 1, 2, 9, and 16 can pass to the output.
However, both pins 6 and 7 go LO during Vertical
Chopped Blanking, during Horizontal Chopped



Blanking or during a readout display. This blocks the
output current and blanks the crt. The Vertical Chopped
Blanking signal is connected {0 pins 6 and 7 of U4485
directly from pin 4 of U4320. The Horizontal Chopped
Blanking Inhibit signal is connected to U4485 from pin 4
of U4340 through LR4338, Q4336 and CR4471. Notice
that this signal is connected to the collector of Q4336.
This transistor is normally operating in the saturated
condition, and the M| Horizontal Chopped Blanking
Inhibit tevel from U4340 is the collector source voltage.
When the Horizontal Chopped Blanking inhibit level
goes LO, the current through Q4336 drops producing a
corresponding LO level at its emitter. This level is
connected to pins 6 and 7 of U4485 through CR4471.

Transistor Q4336 aiso controls the levels at pins 8 and 7
for readout displays. The Z-Axis Inhibit from the
Readout System is connected to the base of (4338
through VR4334 and R4335. This level is normally HI, so
Q4338 operates as controlled by the Horizontal
Chopped Blanking inhibit level at its collector. When a
readout display is to be presented, the Z-Axis Inhibit
level drops LO and is coupled to the base of Q4338
through VR4334. Transistor Q4336 is then reverse
biased producing, a LO level at its emitter. This level,
coupled to pins 6 and 7 of U4485 through CR4471,
blocks the Z-Axis Logic output current during the
reacout display. (The intensity of the readout display is
determined by a separate Readout intensity level
connected directly to the Z-Axis Amplifier; see CRT
. Circuit description.) Diode CR4472 clamps the emitter
" of Q4336 at about -0.6 volt when the transistor is off.

The A INTENSITY control sets the output current level
when the A Gate at pin 14 U4485 is Hl and the Display B
Command {connected to pin 15 through Q4488 and
Q4482) is LO. The A Intensity current is blocked
whenever the A Gate level goes LO (indicating that the
A sweep is complete) or the Dispiay B Command goes
Hi (indicating that the B sweep is being displayed.) The
current from the A INTENSITY control is connected to
pin 16 through R4482.

In the delayed mode, current is added to the A
INTENSITY current during the A-sweep time to intensify
a portion of the trace. This intensified portion is
coincident with the B-sweep time indicating which
portion of the A sweep is displayed in the delayed mode.
The A Intensified current is supplied to pin 2 of U4485
from the A INTENSITY control through Q4480 & R4481,
With this configuration, the intensified current increases
as the A INTENSITY control setting is advanced. This
provides a proportional intensity increase in the
intensified zone as the overall A-sweep intensity
increases. Tnerefore, the intensified zone is more readily
visible at high intensity levels. A front-panel screwdriver
adjustment (B CONTRAST, R2015} sets optimum
contrast between the intensified portion and the overall

- . sweep. The intensified current is added to the A

S INTENSITY current, producing an intensified zone on
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the A sweep under the following conditions: HiI A Gate
level at pin 14, LO Display B Command at pin 15, HI B
Gate level at pin 4, and Hi Delay Mode Control Out level
at pin b,

The B INTENSITY control determines the output current
when the B Gate level at pin 4 and the Display B
Command at pin 15 are both Hi. The current from the B
INTENSITY control is connected to the Z-Axis Logic
stage through R4483,

The current level established by the intensity controls
can be altered by the Auxiliary Z-Axis current level at
pin 8. The current at this pin can come from the Z-AXIS
INPUT connector on the rear panel (see Diagram 3) or
from any of the plug-in compartments. This current
either increases or decreases {depending on polarity)
the output current to modulate the intensity of the
dispiay. Input from the Z-AXIS INPUT connector allows
the trace to be modulated by external signals. The
Auxiliary Z-Axis inputs from the plug-in compartments
allow special-purpose plug-in units to modulate the
display intensity, Diodes CR4473 and CR4474 {imit the
maximum voliage change at pin 9 to about + and ~0.6
volt to protect the Z-Axis Logic stage if an excessive
voltage is applied to the Z AXIS INPUT connector. Table
3-6 shows Input/Output combinations of the Z-Axis
Logic stage.

HORIZONTAL BINARY

The Horizontal Binary stage deveiops the Display B
Command to indicate which horizontal plug-in unit is
providing the displayed sweep. When the level is HI, the
B horizontal unit is displayed; when it is LO, the A
horizontal unit is displayed.

The Display B Command is used in the following stages
within the Logic circuit: Horizontal Logic (A and B
Sweep Inhibit), Z-Axis Logic, Vertical Binary, and Trace
Separation. In addition, it is connected to the following
circuits elsewhere in the instrument to indicate which
horizontal unit is to be displayed: Main Interface (A and
B HORIZ plug-in compartments), Horizontal Inierface
{for horizontal channel selection},

The levels on pins 3, 4, 7, and 10 of L4358 are
determined by the HORIZONTAL MODE switch (see
diagram 2}. A HI output level on one of four cutput lines
indicates which horizontal mode has been selected. The
remaining lines are LO.

The Horizontal Binary stage operates as follows for each
4 positions of the HORIZONTAL MODE switch (refer to
Table 3-7 for input/output conditions):

1. A MODE. By setting the HORIZONTAL MODE

switch to A, the Disptay B Command is LO, indicating to
all circuits that the A horizontal unit is to be digplayed.
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TABLE 3-6
Input/Cutput Combinations for the Z-Axds Logic Stage

&
& & /¢ & SEVART A S AN
s § & & < 5 /S o8 Yo / SuE
A4 & 4‘? & & Q oo 4" ) ow
16 1 2 14 4 5 15 8
VAR & D Hi & 1O LO VAR A INTENSITY
VAR 4 D Hi LO adl .G VAR A INTENSITY
VAR @ VAR Hi Hi1 i LO VAR A INTENSITY PLUS
INTENSIFIED
& VAR P & il P HI VAR B INTENSITY
OTHER COMBINATIONS L0 NO QUTPUT

FHi= MAX VOLTAGE OR CURRENT
LO = MIN VOLTAGE OR CURBENT
VAR = VARIABLE CURRENT, 0 to 4 mA

& = HAS NO EFFECT

TABLE 3-7
input/Output Combinations of the Horizontal Binary Stage
INPUT j OUTPUT
/i o/
5 o Q
s&s/ ¢ /¢ &F
-’-Vié‘ s/ S s s
§ o9 T @
1 3 4 HORIZONTAL DISPLAY
® Hi LO A HORIZONTAL UNIT
& [Xe] Hi B HORIZONTAL UNIT
LO! LO LO CHOP BETWEEN A AND B
[+ 4 L0 LO ALTERNATE BETWEEN A AND B

& = HMas no effect in this case.
n+l o

* Actuated by negative-going edge,

if output is LO prior to LD‘, it goes Hl, and vice versa.

2F!epeti‘ticm rate one-half horizontal chopped blanking rate.

3 -
Repetition rate one-half altemnate pulse rate.

2. B MODE. Selecting the B horizontal mode provides a
HI Display B Command to all circuits.

3. CHOP MODE. In the CHOP position of the
HORIZONTAL MODE switch, the Display B Command
switches between the HI and LO levels producing a
display that switches between the A and B horizontal
units at a 0.2-megahertz rate. The repetition rate of the
Display B Command in this mode is determined by the
Horizontal Chopped Blanking pulse {(see Chop Counter
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description later in this section}. Each time the
Horizontal Chopped Blanking pulse at pin 1 U4358
drops 1O, the output at pin 6 switches {o the opposite
state.

4. ALT MODE. For ALT horizontal operation, the
Display B Command switches to the opposite state each
time the negative portion of the Alternate pulse is
received from the Horizontal Logic stage. Repetition rate

of the Display B Command in this mode is one-half the !

.. o

repetition rate of the Alternate pulse applied to pin 8.



VERTICAL BINARY

. The Vertical Binary stage produces the Vertical
: Alternate Command at pin 6 to determine which vertical
unit will be displayved when the VERTICAL MODE switch
is set for ALT. When this output level is Hi, the RIGHT
VERT unit is displayed; when it is LO, the LEFT VERT
unit is displayed. In the ALT or CHOP positions of the
HORIZONTAL MODE switch (nondelayed operation
only), the output of this stage is slaved to the output of
the Horizontal Binary stage so that the Vertical Alternate
Command is always Hi when the Display B Command is
LO, and vice versa. This action allows independeni-pairs
operation (sweep-siaving) in the ALT position of the
VERTICAL MODE switch and ihe ALT or CHOP
positions of the HORIZONTAL MODE switch, whereby
the LEFT VERT unit is always displayed at the sweep
rate of the B time-base and the RIGHT VERT unit is
dispiayed at the sweep rale of the A time-base. Thus,
independent-pairs operation can simulate dual-beam
operation for repetitive sweeps.

When the A time-base unit is set to the delaying mods,
the repetition rate of the Vertical Alternate command is
one-half the repstition rate of the Display B Command.
Consequently, each vertical unit is displayed first
against the A time-base unit (delaying), then the B time-
base unit (delayed), before the display is switched to the
other vertical unit,

The Vertical Alternate Command is used in the Plug-in
Binary and Vertical Mode Logic stages. The Vertical
Binary stage (U4368) uses the same type of IC as the
Horizontal Binary stage. Notice the Display B command
level at pin 7. This input is the inverse of the Display B
command level at pin 8 {QQ4364 establishes the Display B
Command level). Also, notice the line connected to pin 4
of the Vertical Binary IC U4368. The level at pin 4, MHoriz
Slave Enable, is established by Q4424, and is HIl only
when the HORIZONTAL MODE switch is set for ALT or
CHOP and ihe time-base units are in nondelayed
operation. The Vertical Binary IC uses the information at
pin 4 for correct slaving of the Vertical Alternate
Command to the Display B Command (necessary for
independent-pairs operation). Horizontal Slave Enable is
also used by the trigger select logic.

The operation of the Vertical Binary stage in relation to
the modes of operation that can occur is described in
the following:

1. A OR B MODE. When the HORIZONTAL MODE
switch is set 1o either A or B, the Vertical Alternate
Command switches 1o the opposite state each time an
Alternate Pulse is received from the Horizontal Logic
stage. Repetition rate of the Vertical Alternate Command
in this mode is one-half the repetition rate of the
Alternate Pulse. The input conditions for these modes
are;

Pin 1 LO—Alternate Pulse generated by Morizomal
l.ogic siage goes negative.
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Pin 4 Horizontal Slave Enabie LO—{HORIZONTAL
MOCDE switch in any position except ALT or CHOP,
or the A time-base unit is set for delayed sweep.)

Pin- 10 HI—HORIZONTAL MODE switch set o A or
B.

2. ALT OR CHOP MODE (HORIZ): NOMDELAYED.
in the ALT or CHOP positions of the HORIZONTAL
MODE switch, the output level at pin 6 is the same as
the Display B Command levei at pin 7. The Display B
Command level is produced by inverting the Display B
Command from the Horizontal Binary stage. Therefore,
the repetition rate of the output signal is the same as the
Display B Command. With the VERTICAL MODE switch
set 10 ALT and the A time-base unit set for nondelayed
operation, the result is that the RIGHT VERT unit is
always displayed at the sweep rate of the A time-base
unit, and the LEFT VERT unit is always dispiayed at the
sweep rate of the B time-base unit (independent-pairs
operation or sweep slaving}. The input conditions which
provide a Hl output level so that the RIGHT VERT unit
can be displaved at the A sweep rate are:

Pin 4 Horizontal Slave Enable HI—(HORIZONTAL
MODE switch set to ALT or CHOP with nondelayed
sweep).

Pin 7 HI--The A sweep is t0 be displayed (Dispiay B
Command LO).

Pin 10 LO—HORIZONTAL MODE switch set 10 any
position except A or B,

The input conditions which provide a LO output level so
that the LEFT VERT unit can be displayed at the B-
sweep rate are;

Pin 4 Horizontal Slave Enable HI—(HORIZONTAL
MODE switch set to ALT or CHOP with nondelayed
sweep.)

Pin 7 LO—The B sweep is to be displayed (Display
B Command HI).

Pin 10 LO—HORIZONTAL MODE switch set to any
position except A or B.

3. ALT OR CHOP MODE (HORIZ): DELAYED. If
ihe A time-base unit is set to the delayed mode when the
HORIZONTAL MODE swiich is set fo either ALT or
CHOP, the operation of the stage is changed from that
discussed above. Now, the Vertical Alternate Command
switches between the HIl and LO states al a rate that is
one-half the repetition rate of the Display B Command.
The resuitant crt display in the ALT position of the
VERTICAL MODE switch allows the RIGHT VERT unit
1o be displayed first against the A sweep (delaying) and
then against the B sweep (delayed). Then the display
switches to the LEFT VERT unit and is displayed

3-13
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TABLE 3-8
Input/Qutput Combinations for the Vertical Binary Stage

INPUT

/ OUTPUT

HORIZONTAL MODE SWITCH

AORB

@ Hi Hi LG 1o Hi DISPLAY RIGHT ALT OR CHOP, NON-
DELAYED MODE

P Hi LD HI LO LO DHSPLAY LEFT {(SWEEP SLAVING)

[ LO @ LO! LO n+1? ALT OR CHOP, DELAYED MODE

$ = Has no effect in this case.

ntt = if output is LO prior to Lo it goes HI, and vice versa.

! Actuated by negative-going edge.
2Repetitian rate one-half alternate pulse rate.
SRepetEtion rate one-half display B rate.

consecutively against the A and B sweeps in the same
manner. The input conditions for this mode of operation
are;

Pin 4 Horizontal Slave Enable LO--{The A time-
base unit set for delayed operation.)

Pin 8 HI or LO—Vertical Aiternate Command
changes state at Hf to LO transition of Display B
Command.

Pin 10 LO—HORIZONTAL MODE switch set to any
position except A or B.

Table 3-8 shows the input/output combinations for the
Vertical Binary stage.

PLUG-IN BINARY

The Plug-In Binary stage produces the Plug-in Aliernate
Command to alternate dual-trace units. The Plug-in
Binary stage, L4412, uses the same iype of integrated
circuit as the Horizontal Binary and Verticai Binary
stages.

When the Piug-In Alternate Command levei is H! and the
plug-in unit is set for alternate operation, Channel 2 of
the dual-trace unit is displayed. When it is LO, Channel
1 is displayed. The repetition rate of the Plug-In
Alternate Command is determined by the setting of the
VERTICAL MODE switch. For all positions of the
VERTICAL MODE switch except ALT, the Plug-in
Alternate Command is the same as the VERT
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ALTERNATE Command at pin 6 of U4368 (Vertical
Binary stage). Since Vertical Alternate Command is
derived directly from the Display B Command, this
allows the two channels of a dual-trace vertical unit {o
be slaved to the time-base units (nondelayed, dual-
sweep horizontal modes only) in the same manner as
previously described for independent-pairs operation
between the vertical and time-base units. The resultant
crt presentation, when the dual-trace unit is set for
alternate operation, displays the Channel 1 trace at the
sweep rate of the B time-base unil and the Channel 2
trace at the sweep rate of the A time-base unii

The Plug-In Alternate Command switches from Hl to LO
as the Dispiay B Command (from the Horizontal Binary
stage) swiiches from LO to Hi, and vice versa.

When the VERTICAL MODE switch is set to ALT, pin 6
of the Vertical Binary stage switches the vertical display
between the two vertical units, However, if either of the
vertical plug-in units are dual-trace units, they can be
operated in the alternate mode also. To provide a
switching command 1o these units, the Plug-In Binary
stage produces an output signal with a repetition rate
that is one-half the repetition rate of the signal at pin 6
of U4368. The sequence of operation, when two dual-
trace vertical units are installed in the vertical plug-in
compartments and are both set for alternate operation,
is as follows (VERTICAL MODE and HORIZONTAL
MODE switches set to ALT):

1. Channel 1 of LEFT VERT unit ai sweep rate of B
time~base unit;



Theory of Operation--79044

TABLE 3.9
Input/ Cutput Combinations for the Plug-In Binary Stage

INPUT j ouTPUT

COMMENTS
Lo P LO! n+ 17 ALT VERTICAL MODE
Hi Lo & 10 CHANNEL 1 DISPLAYED ALL VERTICAL MODES EXCEPT ALY PRO-
VIDE SWEEP-SLAVING FOR NON-DELAYED
Hi Hi @ Ht CHANNEL Z DISPLAYED DUAL-SWEEP CPERATION.

@ = Has no effect in this case.

ntl = I output is LO prior to Lo" it goes Hl, and vice versa.

' Actuated by negative-going edge.
zRepetitEon rate one-half Vertical Alternate Command rate.

2. Channel 1 of RIGHT VERT unit at sweep rate of A
time-base unit;

3. Channel 2 of LEFT VERT unit at sweep rate of B
time-base unit;

4. Channel 2 of RIGHT YERT unit at sweep raie of A
time-base unit.

MNotice that under these conditions, both channels of the
LEFT VERT unit are displayed at the B-sweep rate and
that both channels of the RIGHT VERT unit are
displayed at the A-sweep rate. Input conditions when
the VERTICAL. MODE swiich is set at ALT are:

Pin 4 LO—VERTICAL MODE switch sef to ALT.

Pin 8 HI or LO-Piug-in Alternate Command signal
changes state during Ml to LO transition of the
Vertical Alternate Command signal.

Table 3-9 gives the inpul/output combinations for the
Piug-ln Binary stage.

VERTICAL CHOPPED BLANKING

Part of integrated circuit U4320, along with the exiernal
components shown in Figure 3-3, make up the clock
generator stage. Component parts R1, Q1, Q2, and Q3
represent an equivalent circuit within U4320. This
circuit, along with discrete components $4314-R4312-
R4313-R4314, compose a two-megahertz free-running
oscillator to provide a timing (clock} signal which
synchronizes the vertical, horizontal, and plug-in,
chopping modes.

This stage operates as follows: Assume that Q2 is
conducting and Q1 is off. The collector current of Q2
produces a voltage drop across R1 io turn off Q1. This
negative level at the collector of Q2 is also connected to
pin 14 through Q3 (see waveforms in Fig. 3-3B at time
TY. Since there is no current through Q1, C4314 begins
to charge towards -15 volits through R4312-R4313. The
emitter of Q1 goes negative as C4314 charges, untif it
reaches a level about 0.6 volts more negative than the
level at its base. Then Q1 is forward biased and its
emitter rapidly rises positive (see Time T' on wave-
forms). Since C4314 cannot change its charge
instantaneously, the sudden change in voltage at the
emitter of Q1 puils the emitter of Q2 positive. With Q2
reverse biased, its collector rises positive to praduce a
positive ouiput ievel at pin 14,

Now, conditions are reversed. Since Q2 is reverse
biased, there is no current through it. Therefore, C4314
can begin to discharge through R4314. The emitier level
of Q2 follows the discharge of C4314, until it reaches a
level of about 0.6 volt more negative than its base. Then
Q2 is forward biased and its collector drops negative to
reverse-hias Q1. The ievel at pin 14 drops negative aliso,
to complete the cycle. Once again, C4314 begins to
charge through R4312-R4313 to start the second cycle.
Two outpuis are provided from this oscillator. The Delay
Ramp signal from the junction of R4312-R4313 is
connected to the Vertical Chopped Blanking stage. This
signal has the same waveshape as the waveform at pin
13; its slope is determined by the divider ratio between
R4312-R4313. A wide pulse train output is provided at
pin 14, The frequency of this pulse train is determined
by the overall RC relationship between C4314-R4312-
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Figure 3-3. (A) Diagram of clock generator stage; {B) ldealized waveforms for clock generator stage.

R4313-R4314, and Hs duty cycle is determined by the
ratio of R4312 and R4313 to R4314.

The pulse train at pin 14 is connecied to pin 16 through
C4315. Capacitor C4315, along with the internal
resistance of U4320, differentiates the puise train at pin
14 to produce a narrow negative-going pulse coincident
with the falling edge of the pulse train (positive-going
pulse coincident with rising edge has no effect on circuit
operation). This negative-going pulse is connected to
pin 15 through an inverier-shaper circuit that is also part
of U4320. The output at pin 15 is a positive-going clock
pulse with a repetition rate of aboutl two megaheriz.

The Verticali Chopped Blanking stage is made up of the
remainder of U4320. This stage determines if Vertical
Chopped Blanking pulses are required, based upon the
operating mode of the vertical system or the plug-in
units {dual-trace units only), Vertical Chopped Blanking
pulses are produced if: 1. VERTICAL MODE switch is
set to CHOP; 2. Dual-trace vertical unit is operating in
the chopped mode and that unit is being displayed. The
repetition rate of the negative-going Vertical Chopped
Blanking pulse ouiput at pin 4 is a two megahertz for all
of the above conditions as determined by the clock
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generator stage. Table 3-10 shows the input/output
combinations for the Vertical Chopped Blanking stage.

The delay ramp signal from the clock generator stage
determines the repetition rate and pulse width of the
Vertical Chopped Blanking pulses. The delay ramp from
pin 13 {U4320) applied to pin 10 starts to go negative
from a level of about +1.1 volts, coincident with the
leading edge of the clock pulse (see waveforms in Fig.
3-4). This results in a M| quiescent condition for the
Vertical Chopped Blanking pulse. The slope of the
negative-going delay ramp is determined by the clock
generator stage. As it reaches a level slightly negative
from ground, the Vertical Chopped Blanking pulse
output level changes to the LO state, and remains LO
until the delay ramp goes HI again.

Notice the delay between the leading edge of the clock
puise generated by U4320 and the leading edge of the
Vertical Chopped Blanking pulses. The amount of delay
between the leading edges of these pulses is determined
by the delay ramp applied to pin 10. This delay is
necessary due to the delay line in the vertical deflection
systemn. Otherwise, the trace blanking resuiting from the
Vertical Chopped Blanking pulse would not coinclde




TABLE
input/Output Combinations for the
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3-10
Vertical Chopped Blanking Stage

QUTPUT
3 CONDITIONS
Hi @ @ LO b LO LO CHOP MODE (VERT)
L0 LC LO LO LO LO LEFT PLUG-IN CHOPPED
L0 Ly Mt L.O LO LO LO RIGHT PLUG-IN CHOPPED
3 ADD MODE, LEFT OR RIGHT
LO LO? LO Hl LO LO Lo PLUG-IN CHOPPED
NOQ VERTICAL CHOPPED BLANKING
Hl
ALL OTHER COMBINATIONS PULSES AT OUTPUT

® = Has no effect in this case.

iRamp signal; considered LG when more negative than about zero wolts.

gNegative‘going pulse at two megahertz rate.

3Pin 5 can be Hi and not affect operation if pin 8 is LO, and vice versa.

with the switching between the displayed traces. The
duty cycle of the wide pulse train produced in the clock
generator siage determines the pulse width of the
Vertical Chopped Blanking pulses.

CHOP COUNTER

The Chop Counter stage U4340 produces the Vertical
Chopped signal, the Plug-in Chop Command, and the

Horizontal Chopped Blanking signal. The clock pulse
produced by the clock generator stage provides the
timing signal for the Chop Counter. The functions of the
input and output pins for the Chop Counter 1C, U4340,
are identified in Figure 3-bA. Idealized waveforms
showing the timing relationship between the input and
output signals for this stage are shown in Figure 3-8B.

|

VERTICAL CHOPPED BLANKING,
PiN 4

i

{1195-18) 2314-3

Figure 3-4. ldealized waveforms for the Vertical Chopped Blanking IC (U4320).
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Figure 3-5. {A) Input and output pins for Chop Counter iC, U4340; (B) idealized waveforms for Chop Counter slage.

The repetition rate of the output signals from this stage
is determined by the setting of the HORIZONTAL MODE
switch. When the HORIZONTAL MODE switch is set to
any position except CHOP, the repstition rate of the
Vertical Chopping Signal output at pin 1 is one
megahertz (one-half clock rate). This determines the
switching between the LEFT and RiIGHT VERT units
when the VERTICAL MODE switch is set to CHOP, At
the same time, the repetition rate of the Plug-ln Chop
Command at pin 8 is 0.5 megahertz {one-fourth clock
rate). This provides a chopping signal that controls
switching between channels in dual-trace vertical units,
The relationship between these output signals and the
clock input is shown by the waveforms in Figure 3-58 in
the area between To and T+. During this time, the
Horizontal Chopped Blanking at pin 4 remains Ml

When the HORIZONTAL MODE switch is set to CHOP,
the basic repetition rate of the Vertical Chopping Signal
and the Plug-In Chop Command is altered. For exampie,
if the HORIZONTAL MODE switch is changed to the
CHOP position at time T1 (see Fig. 3-5B}, a HI level is

3-18

applied to pin 6. This stage continues to produce
outpuis at pins 1 and 8, in the normal manner, until both
outputs are at their Hl level. (See time Ts; this condition
only oceurs once every fifth clock pulse and only when
the HORIZONTAL MODE switch is set to CHOP.} When
both of these ouipuis are at their Hi level, the next clock
pulse switches both outputs LO, and at the same time
switches the Horizontal Chopped Blanking to the LC
level.

This change at time T: does not appear at pin 4
immediately, due to a delay network in the circuit. The
delay is necessary to make the Horizontal Chopped
Blanking coincide with the Vertical Chopped Blanking
produced by U4320, and the switching between the
displayed signals. {Compare bottom two waveforms of
Fig. 3-5B; also see Vertical Chopped Blanking for further
information.) After the delay time, the output level at pin
4 goes LO where it remains for about 0.5 microsecond
which is equal to the period of the clock pulse (two-
megahertz repetition rate}.




The Horizontal Chopped Blanking time must be longer
than the Vertical Chopped Blanking time, since it takes
more time for the display to switch between horizontal
units than between vertical units. During the time that
the level at pin 4 is LO, the crt is blanked, and the
Vertical Chopping Signal and the Plug-in Chop
Command cannot change levels. The clock pulse at Ts
changes only the Horizontal Chopped Blanking output
at pin 4. After the delay time, this pin goes Hi to unblank
the ort.

For the next three clock pulses, the Vertical Chopping
Signal output and Plug-In Chop Command operate in
the normal manner. However, just prior to the fourth
clock pulse (time Ta), both outputs are again at their Ml
jevel. The fourth clock pulse at T4 switches the output at
pin 1, pin 8, and pin 4 (after delay)} to the LO level to
start the next cycle. Notice that a Horizontal Chopped
Blanking pulse is produced at pin 4 with every fifth clock
puise. Also notice that with the HORIZONTAL MODE
switch set to CHOP, iwo complete cycles of the Vertical
Chopping Signal are produced with each five clock
pulses (repetition rate two-fifths clock rate} and one
complete cycle of the Plug-in Chop Command for every
five clock pulses (one-fifth clock rate}. Notice that the
targe shaded area produced by the Horizontal Chopped
Blanking pulse (see Fig. 3-5) is not part of the display
time {crt disptay blanked). However, about the same
time segment is displayed from the vertical signal
source with or without Horizontal Chopped Blanking,
due to the change in repetition rate when in the CHOP
horizontal mode.

The Vertical Chopping Signal at pin 1 of U4340 is
connected to the Vertical Mode Logic stage (see
following description) through LR4342. This signal is Hi
when the RIGHT VERT unit is to be displayed, and it is
1.O when the LEFT VERT unit is 1o be displayed. The
Plug-in Chop Command at pin 8 is connected to the
plug-in units in the vertical compartments through
1 R4344, via the Main Interface board. When this signal is
Hi, Channel 2 of the plug-in units can be displayed,
when this level is 1.O, Channel 1 can be displayed. The
Horizontal Chopped Blanking signal at pin 4 is
connected through LR4338 to the Horizontal Binary
stage U4358, and to the Z-Axis Logic stage U4485 by
way of Q4336. When this signal is HI, the crt is
unblanked to display the selected signal. When it is LO,
the ort is blanked to allow switching between the
horizontal units.

VERTICAL MODE LOGIC

The Vertical Mode Logic stage is made up of discrete
componenis CR4323-CR4322, CR4369-CR4368 and
buffer Q4382-Q4322. These components develop the
Display Right Command, which is connected to the
Main Interface, Vertical Interface, and Trigger Selector
circuits to indicate which vertical unit is to be displayed.
When this ocutput level is Hi, the RIGHT VERT unit is
displayed;, when it is LO, the LEFT VERT unit is
displayed.

Theory of Operation—7%04A

The VERTICAL MODE swiich shown on Diagram 2
provides conirol levels to this stage. This switch
provides a Hi level on only one of five cutput lines to
indicate the selected vertical mode; the remaining lines
are LO. Notice that only four of the lines from the
VERTICAL MODE switch are connected to the Logic
circuit. Operation of this stage is as follows: When the
VERTICAL MODE switch is set to RIGHT, a HI level is
connected to the base of Q4382 through R4321. This
forward biases Q4382, and the positive-going level at its
emitter is connected to the emitter of Q4302. The
collector of Q4392 goes HI to indicate that the RIGHT
VERT unit is to be displayed. For the CHOP position of
the VERTICAL MODE switch, a HI level is applied to the
anodes of CR4323-CR4322 through R4322. Both diodes
are forward biased so that the Vertical Chopping Signai
from pin 1 of U4340 can pass to the base of Q4382. This
signal swiiches between the HI and LO levels at a one-
megahertz rate and produces a corresponding Display
Right Command output at the collector of Q4392 When
the Display Right Command is HI, the RIGHT VERT unit
is displayed. When # switches to LO, the LEFT VERT
unit is displayed.

in the ALT position of the VERTICAL MODE switch, a HI
level is applied to the anodes of CR4369-CR4368
through R4368. These diodes are forward biased so the
Vertical Alternate Command from pin 8 of the Vertical
Binary stage can pass to the base of Q4382 to determine
the Vertical Mode Command level. The Vertical
Alternate Command switches between its Hl and LO
tevels at a rate determined by the Vertical Binary stage.

The control levels in the LEFT and ADD positions of the
VERTICAL MODE switch are not connected to this
stage. However, since only the line corresponding to the
selected vertical mode can be HI, the RIGHT, CHOP,
and ALT iines must remain at their LO level when either
LEFT or ADD are selected. Therefore, the base of Q4382
remains LO to produce a LO Display Right Command
signal outpul level at the collector of Q4392

A logic diagram of the Vertical Mode Logic stage is
shown In Figure 3-8 The discrete components that
make up each logic function are identified.

TRACE SEPARATION

The Trace Separation stage is made up of discrete
components Q4438, 4442, Q4448, and Q4458. This
stage produces the Trace Separation output to the AUX
Y-Axis Input of the Vertical Amplifier circuit, and offsets
the B-sweep display when operated in a dual-sweep
mode (horizontal). The level of this output current is
determined by the setting of the VERT TRACE
SEPARATION (B) conftrol. The current from the VERT
TRACE SEPARATION (B) control is switched so that
the Trace Separation output is provided only when the 8
sweep is being displayed in the ALT or CHOP horizontal
modes, and not when the B sweep only i8 being
displayed, nor during independent-pairs operation
(sweep-siaving).
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Figure 3-8. Loglc diagram of Vertical Mode Logic siage.

The VERT TRACE SEPARATION{(B) control provides
current to the Trace Separation output through R4456
and Q4456 when Q4456 is forward biased. When the B
sweep is being displayed (for ALT or CHOP horizontal
operation}, the Display B Command at the base of
Q4442 is Hi. This forward biases Q4442 causing its
collector o go negative to forward bias Q4448. Then
Q4448 saturates, and its collector goes positive to
torward bias Q4456. During the time the A sweep is
being displayed, the Display B Command is LO. This
reverse biases Q4442 and Q4448; Q4456 is reverse
biased, so the VERT TRACE SEPARATION {B) control
is disconnected while the A-sweep is being displayed.

When the HORIZONTAL MODE switch is set to B (only),
a Hl level is connected to the emitter of Q4442 through
R4431. This reverse biases Q4442, even though the
Display B Command at its base Is HI for this mode.
Therefore, the VERT TRACE SEPARATION (B) control
has no effect. When the VERTICAL MODE switch is set
to ALT and the Delay Mode Control level from the A
time-base unit is LO (indicating nondelayed sweep
operation), a HI level is appiied to the emitter of Q4442
through R4438 and CR4434. This HI level reverse biases
4442, even though the Display B Command is Hi. This
action discornects the VERT TRACE SEPARATION (B)
control for independeni-pairs operation so that the
vertical position of the B-sweep display is determined by
the slaved LEFT VERT plug-in unit only. if delayed-
sweep operation is selected, the Delay Mode Controi
Cut level is HI, forward biasing Q4438 and Q4443, This
allows the VERT TRACE SEPARATION (B) control o
position the B-sweep display, since independent-pairs
operation is not possible when operating in a delayed-
sweep mode.

A logic diagram of the Trace Separation stage is shown
in Figure 3-7A. The discrete components which make up
each logic function are identified. An input/output table
for this stage is given in Figure 3-7B.
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SWEEP CONTROLLED Z-AXIS X-Y

X-Y displays can only be obtained in conjunction with a
time-base unit, When an amplifier unit is installed In the
A (B) Horizontal Compartment, the Z-Axis is controlled
by the time-base unit in the B {A) horizonial
compartment, independent of the setting of the
HORIZONTAL MODE switch. The B (A} indicator lamp
automatically turns on; the selection of the horizontal
mode by the HORIZONTAL MODE switch is not
effected. X-Y displays often consist of a display where a
fast switching transient occurs between two stable
states. The switching may be such that the display is
predominantly in these two stable states. If the Z-Axis
was not duly cycled, but turned on permanently this
would result in a display with two bright spots and a
barely-visible or invisible transient, since the average
screen current associated with these bright spots can be
large enough to enable the intensity limiter,

By triggering the time-base unit with the Y-Axis signal,
the duty cycle of the Z-Axis can be controlled with the
iime-base unit time/division control. With the
HORIZONTAL MODE switch set to ALT an X-Y display
alternating with a Y-T display is obtained. The Z-Axis for
both displays is on only during the waveform segment
shown in the Y-T display. This is a visible aid for
optimum contrel of the Z-Axis duty cycle of X-Y
dispiays. A slide switch located on the Logic board
selects how the Z-Axis is controlled during X-Y displays.
Normally the switch is in the IN position so that the Z-
Axis is controlied by a time-base unit. In the QUT
position, the HORIZONTAL MODE swiich controls the
Z-Axis.

Without a vertical plug-in unit in a horizontal
compartment, dicdes CR4487 and CR4495 do not
conduct. Q4488 acts as an emitter follower, Resistors
R4486 and R4487 perform a dc level shift approximately
equal to the emitter-base drop of (Q4488. Q4492 is
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Figure 3-7. {A) Logic diagram of Trace Separation stage; (B) Table of input/ouiput combinations.

turned off, so the voltage at the coliector of Q4492 is a
duplicate of the Display B Command. If diode CR4487 is
connected to ground by an amplifier unit in the B
Horizontal compartment, the Display B Command is not
applied to the base of 4488, and the signal at the
collector of 14492 is L.O. In this condition, the Z-Axis
logic 1C selecis the A INTENSITY input only,
independent of other control inputs. If diode CR4495 is
connected to ground by a amplifier unit installed in the
A Horizontal compartment, Q4492 is saturated. The
emitter of (4488 is held at a HI level, so even when the
display B Command is HI, Q4488 does not conduct. The
Z-Axis logic IC selects the B Intensity input when the
signal at the collector of Q4492 is HI, regardless of other
conirol inputs.

Transistors Q4484 and Q4488 drive the A and B
INTENSITY indicator lighis. With an amplifier unit
installed in either A or B Horizontal compartments,

diode CR4486 or CR4493 conducts. This prevents
Q4494 and Q4498 from turning on when the
HORIZONTAL MODE switch is set to ALT ar CHOP.

With an amplifier unit installed in the A Horizontal
compartment, the signal at the collector of Q4492 is HEL
This twirns on Q4494 and the B INTENSITY indicator
tamp, which indicales that the Z-Axis is controlied by
the time-base unit installed in the B Horizontal
compartment. The signal at the collector of Q4492A is
LO when an amplifier is installed in the B Horizontal
compariment. Now, Q4488 is saturaied. Base current
flows from the +5 V lamp supply, through the B indicator
lamp and the resistor R4483, to the base of Q4498 This
base current is not sufficient to light the B INTENSITY
indicator lamp, so the A INTENSITY indicator lamp is
turned on. This indicates that the Z-Axis is controlled by
the time-base unit in the A Horizonial compartment.
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When time-base units are installed in both A and B
Horizontal compariments Q4494 and Q4498 are
saturated {with the HORIZONTAL MODE switch in ALT
or CHOP). Base current is provided from the +5 V
supply on the mode swiich board, through either the
ALT or CHOP switch contacts, and through resistors
R4486 and R4490, to the bases of Q4494 and R4498.
Both A and B INTENSITY indicator lights are on.

When the HORIZONTAL MODE switch is set to A or B,
the voltage at the collector of Q4482 (which is derived
from the Display B Command signal) controls the A and
B INTENSITY lights as previously described.

TRIGGER ELECTOR

The Trigger Selector circuit determines the source of
the internal triggering signals connected o the Aand B
Horizontal compariments. A schematic diagram of the
Trigger Selector is given on Diagram 5, in Section 8 of
this manual {Diagram and Circuit Board lllustrations).
The schematic is divided by gray shaded lines
separating the circuitry into major stages. These stages
aid in locating components mentioned here. Sub-

headings in the following discussion use these stage -

names to further identify portions of the circuitry on
Diagram 5.

A AND B TRIGGER CHANNEL SWITCHES

The operation of the A and B Trigger Channel Switch
stages is similar. Therefore, only a discussion of the A
Trigger Channel Switch is given.

Amplifier units installed in the vertical compartmenis
provide a differential trigger signal to the mainframe.
These signals are ferminated into 50 ohm power
dividers. The 50-ohm strip transmission lines carry half
of the input signal from the power dividers to the A and
B Trigger Selector circuits. The inputs of the channel
switches, U232 and U432, have a 50 ohm input
impedance, and terminate the transmission lines.

A Trigger Channel Switch

Channel switch U232 has two differential inputs and one
differential output. Control voltages at pins 1, 2, 11 and
12 determine whether the input signals are terminated
within the channel switch or are coupled through to the
output. Active components UZ52A and Q254 keep the
output dc common mode voltage on pin 3 and pin 13 at
+3.2 volts for all modes of the channel switch, U232. The
dc common voltage is sensed by resistors R237 and
R247 and is compared with a +3.2 volt reference set by
divider R251 and R252. If resistors R237 and R247 sense
a voltage higher than +3.2 voits, the output of U252A
goes negative, lowering the base voltage on Q254. This
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reduces the current into pin 13A, which causes the dc
common mode voltage at pin 3 and 13 {0 decrease. The
voliage at pin 13A depends on the channel switch mode.
When the VERTICAL MODE switch is set to LEFT,
RIGHT, or ALT the voltage on pin 134, is +3.8 volts.
When the VERTICAL MODE switch is set to ADD the
voltage on pin 13A is +4.6 volis.

Each channel within U232 has an independent pair of
control pins for channel selection. If the “On” pin is
more positive than the “Off” pin that channel is selected.
All of the "On” pins are held at +2.0 volts. The "Off" pins
are either at +2.5 volts or at & T?L LO level. The A
Trigger Channel Switch has four operating modes: Left,
Right, Alt, and Add. In the Left and Right modes, the
Add logic level is HI {on pin CF); the Right Logic Level
{on pin CG) is L.O for Left and is Hi for Right. in the ALT
mode, Add is HI, and Right aliernates between 1.0 and
HMl. In the ADD Mode, both Add and Right are LO. (See
the discussion on Mode Switching, in this section of the
fManual.)

Zener diodes VR237 and VR247 shift the dc¢ level
downward by 9 volts, to set the output of U274 near
ground. Diodes VR237 and VR247 are voliage-maiched
to within 100 mV.

A AND B TRIGGER AMPLIFIER
The operation of the A and B Trigger Amplifiers is

similar. Therefore, only a discussion of the A Trigger .

Amplifier is given. Integrated Circuit U274 provides final
amplification of the trigger signal. Components R261
and R272 are bias resistors for U274. Zener diodes
VR237 and VR247 have a 5% voltage tolerance, therefore
the de¢ voltage level at pins 7 and 8 of U274 is ~5.8 volt
within 0.45 volt. The dc common-mode voltage, with its
0.45 volt uncertainty, is picked off at pin 8 and pin 12 of
U274 and applied to the noninverting input of U252B.
The output of UZ52B is 1.2 volis more positive than the
input and is used for internal biasing at pin 15 of U274.
Resistor R274 determines the gain of U274. The overall
voltage gain of the A trigger selector from the input
connectors J202, J203 and J402, J403 to the output
Ja270, J271, into a load of 50 ohm per side, is one. The dc
output level of U274 is zero volis; R235 sets the dc
Centering and R279 adjust the DC Common Mode
voitage.

Thermal compensation for U232 and U274 is provided
by four time constants: R240 and C240, C237, R250 and
C250, R270, and C270.

The operation of the B trigger selector is similar except
for the signal pickoff of pin 2 and pin 4 of U474, which is
used to generate the Vertical Signal Out

YERTICAL SIGNAL QUTPUT AMPLIFIER

A differential signai is picked off at pin 2 and pin 4 of
U474 and is amplified by U482, Before the signal



reaches the input of U482, it passes through a
compensation circuit consisting of C483, R483, R4886,
1488, R496, (492 and R483. The characteristic
impedance of this circuit is 100 ohms differentially, and
terminates the 50 ohm strip transmission fines running
from the pickoff points at pin 2 and pin 4 of U474, At pin
2 and pin 4, there is an uncertainty in the dc common-
mode level due to the 5% voliage tolerance of zener
diodes VR437 and VR447. Integrated circuit U452B
passes on this uncertainty for biasing U492. The output
signal at J496 is centered at (0 voit by R485. The signal
out amplitude is 25 millivelts/division of vertical
deflection into a fead of 50 chms, and 0.5 volt/division of
vertical deflection into a 1 megohm load. Two time
constants, R480 and L4B80, and R490 and C490, provide
thermat compensation.

READOUT SYSTEM
{SN B031766 & Below)

A schematic diagram of the Readout System is given on
Diagram 6, in Section 8 of this manual {Diagrams and
Circuit Board lilusirations). This schematic is divided by
gray shaded lines separating the circuitry intc major
stages. These siages aid in locating components
mentioned here. Stage name headings in the following
discussion are used to further identify portions of the
circuitry on Diagram 6.

The Readout System provides an alphanumeric display
of information encoded by the plug-in units. This
display is presented on the crt and is written by the crt
beam on a time-shared basis with the analog waveform
display.

The following terms are used to describe the Readout
System:

Character—A single number, letter or symboi
displayed on the cri, either alone or in combination
with other charagters.

Word—A group of related characters. In the
Resdout System, a word can consist of up to 10
characters.

Frame—A display of all words for a given operating
mode and piug-in combination. Up to 8 words can
be displayed in one frame. Figure 3-8 shows the
position of each word in a complete frame.

Column—0One of the vertical lines in the Character
Selection Matrix (see Fig. 3-9). Columns C-0O
(column zerp) through C-10 (column 10) can be
addressed by the system.
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Row-—One of the horizontal lines in the Character
Selection matrix. Rows R-1 (row 1) through R-10
(row 10) and R-14 {row 14) can be addressed by the
sysiem,

Time-Slot—A jocation in a pulse train. In the
Readout System, the pulse train consists of 10
negative-going pulses. Each time-slot pulse is
assigned a number between 1 and 10. For example,
the first time-siot is T8-1.

Time-Mulitplexing—Transmission of data from two
or more sources over a common path by using
different time intervals for different signals.

DISPLAY FORMAT

Up to 8 words of readout information can be displayed
on the crt. The position of each word is fixed and is
directly related io the plug-in unit from which it
originated. Figure 3-8 shows the area of the graticule
where the readout from each plug-in unit is displayed.
Notice that Channel 1 of each plug-in unit is displayed
within the fop division of the crt, and Channel 2 is
displayed directly below within the bottom division.
Figure 3-10 shows a typical display where only Channel
2 of the Right Vertical and B Horizontal units is selected
for display.

Each word in the readout display can contain up te 10
characters, aithough the typical display will contain
between 2 and 7 characters per word. The characters
are selected from the Character Selection Matrix shown
in Figure 3-9. in addition, 12 operational addresses are

LEFT VERT RIGHT VERT
CHANNEL 1T CHANNEL

A HORIZ B HORIZ
CHANNEL 1 CHANNEL 1

H
H H
¢ i

[ .

LEFTVERT RIGHT VERT A HORIZ B HORIZ
CHANNEL 2 CHANNEL 2 CHANNEL 2 CHANNEL 2
{1675-8} 2314-8

Figure 3-8, Location of readout display on the crt identifying
the originating plug-in and channel.
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Figure 3-9. Character selection matrix for 7904A Readout System {SN B031766 & Below).
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Figure 3-10. Typical readout display where only channel 2 {of
the Right Vertical and B Horizontal units) is displayed.

provided for special instructions to the Readout Systemn.
The unused locations in the Matrix {shaded area) are
available for future expansion of the Readout System,
The method of addressing the locations in the Character
Selection Matrix is described in the foliowing
discussion.

DEVELOPING THE DISPLAY

This description is intended to relate the basic function
of each stage to the operation of the overall Readout
System. Detailed information on circuil operation is
given iater,

The key block in the Readout System is the Timer Stage
(see schematic 8). This stage produces the basic signals
that establish the timing seguences within the Readout
System. The period of the timing signal is about 250
microseconds {it drops to about 210 microseconds
when Display-Skip is received; see detailed description
of Timer stage for further information). This siage also
produces control signais for other stages within this
circuit, and Inhibit signais to the Vertical Ampiifier,
Horizontal Amplifier, and Logic circuits, which allow a
readout display to be presented. The Time-Slot Counter
stage receives a trapezoidal voltage signal from the
Timer stage and directs it to one of ten outputl lines.
These output lines are labeled TS-1 through TS$-10
(time-slots 1 through 10) and are connected to the
vertical and horizontal plug-in compartments as well as
to various stages within the Readout System. The output
lines are energized sequentially, so there is a pulse on
only one of the 10 lines during any 250-microsecond
timing period. After the Time-Slot Counter stage has
counted time-slot 10, it produces an End-of-Word puise
which advances the system to the next channel.

Theory of Operation-7304A

Two output lines (row and column) are connected from
each channel of the plug-in unit back to the Readout
System. Data is typically encoded on these output lines
by connecting resistors between them and the time-slot
input lines. The resuitant output is a sequence of 10
analog current levels that range from 0 to 1 milliampere
{100 microamperes/step) on the row and column output
lines. This row and column corresponds to the row and
column of the Character Selection Matrix in Figure 3-8.
The standard format for encoding information onto the
output lines is given in Table 3-11. {Special-purpose
plug-in units may have their own format for readout;
these special formats wilt be defined in the manuals for
these units.}

TABLE 3-11
Standard Readout Format
Time-Slot Number Description
T5-1 Determines Decimal Magnitude

{number of zeros displayed or prefix
change information) or the
IDENTIFY function {no display
during this time-slot).

TS-2 Indicates normatl or inverted
input {no display for normal).

T5-3 Indicates calibrated or uncalibrated
condition of piug-in variable
control {no display for calibrated

condition).
T5-4 Scaling.
T5-5 MNot encoded by plug-in unit, Left
TS5-6 blank to allow addition of zeros by
TS-7 Readout System.
T5-8 Defines the prefix which modifies
the units of measurement.
15-9 Defines the units of measurement
TS-10 of the plug-in unit. May be standard

unit of measurement (V, A, S, etc.)
of special uniis selected from the
Character Selection Matrix.

The encoded column and row data from the plug-in
uniis is setected by the Column Data Switch and Row
Data Switch stages respectively. These stages take the
analog current from the 8 data lines (2 channels from
each of the 4 plug-in compartments) and produce a
time-multiplexed analog voltage output containing all of
ihe column and row information from the plug-ins. The
Column Data Switch and Row Data Swilch are
sequenced by the binary Channel Address Code from
the Channel Counter.

The time-multiplexed output of the Column Data Switch

is monitored by the Display-Skip Generator to
determine if it represents valid information that should
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be displayed. Whenever information is not encoded in a
time-slot, the Display-Skip Generator produces an
output level to prevent the Timer stage from producing
the control signals that normaliy interrupt the crt display
and present a character.

The analog outputs of the Column Data Switch and Row
Data Switch are connected to the Column Decoder and
Row Decoder stages respectively, These stages sense
the magnitude of the analog voltage input and produce
an output current on one of ten lines, The ocutputs of the
Column Decoder stage are identified as C-1 through C-
10 (column 1 through 10) corresponding to the encoded
column information. Likewise, the outputs of the Row
Decoder stage are identified as RB-1 through R-10 {row 1
through 10) corresponding to the encoded row
information. The primary function of the row and
column outputs is to select a character from the
Character Selection Matrix to be produced by the
Character Generator stage. These cutputs are also used
at other points within the system to indicate when
certain information has been encoded. One such stage
is the Zeros Logic and Memory. During time-slot 1 (TS~
1}, this stage checks if zero-adding or prefix-shifting
information has been encoded by the plug-in unit, and
stores it in the memory until time-siots 5, 8, or 8. After
storing this information, it triggers the Display-3kip
Generator stage so that there is no display during time-
slot 1 (as defined by Standard Readout Format; see
Table 3-11). When time-slots 5, 6, and 8 occur, the
memory is addressed and any information stored there
during time-slot 1 is transferred to the input of the
Column Decoder stage to modify the analog data during
the applicable time-slot.

Also, the Zeros Logic and Memory stage produces the
IDENTIFY function. When time-siot 1 is encoded for
IDENTIFY (column 10, row 3), this stage produces an
cutput level, which connects the Column Data Switch
and Row Data Switch to a coding network within the
Readout System. Then, during time-slots 2 through 9, an
analog current output is produced from the Column
Data Switch and Row Data Switch, which addresses the
correct points in the Character Selection Matrix to
display the word “IDENTIFY” on the crt. The Zeros
Logic and Memory stage is reset after each word by the
Word Trigger pulse.

The Character Generator stages produce the characters
which are displayed on the crt. Any of the 50 characters
shown on the Character Selection Matrix of Figure 3-9
can be addressed by proper selection of the column and
row currents. Only one character is addressable in any
one time-slot; a space can be added into the displayed
word by the Decimal Point Logic and Character Position
Counter stage when encoded by the plug-in. The latter
stage counts the number of characters generated and
produces an output current to step the display one
character position to the right for each character. In
addition, the character position is advanced once during
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each of time-slots 1, 2, and 3, whether a character is
generated during these time-slots or not. This action
fixes the starting point of the standard-format display
such that the first digit of the scaling factor aiways starts
at the same point within each word regardless of the
information encoded In time-slot 1, 2, or 3 preceding
this digit. Also, by encoding row 10 and column 0 during
any time-siot, a blank space can be added to the display.
Decimal points can be added to the display at any time
by addressing the appropriate row and column. {See
Character Selection Matrix for location of decimal
points.) The Decimal Point Logic and Character Position
Counter stage is reset after each word by the Word
Trigger pulse.

The Format Generator stage provides the output signals
to the vertical and horizontal deflection systems of the
instrument to produce the character display. The binary
Channel Address Code from the Channel Counter stage
is connected to this stage, so that the dispiay from each
channel is positioned to the area of the crt associated
with the plug-in and channel originating the word (see
Fig. 3-8). The positioning current or decimal point
location current generated by the Decimal Point Logic
and Character Position Counter stage is added to the
Horizontal (X) signal at the input to the Format
Generator stage to provide horizontal positioning of the
characters within each word. The X- and Y-Readout
signals are connected to the Morizontal Amplifier and
Vertical Amplifier through the X- and Y-Buffer siages.

The Word Trigger stage produces a irigger from the
End-of-Word pulse generated by the Time-Slot Counter
stage afier the tenth time-slot. This Word Trigger pulse
advances the Channel Counter to display the
information from the next channel or plug-in. It also
provides a reset pulse to the Zeros Logic and Memory
stage and the Decimal Point Logic and Character
FPosition Counter stage. This Word Trigger stage can
also he advanced to jump a complete word, or a portion
of a word, when a Jump Command is received from the
Row Data Switch stage.

TIMER

The Timer stage establishes the timing sequence for all
circuits within the Readout System. This stage produces
7 time-related output waveforms {see Fig. 3-11}. The
triangle waveform produced at pin 6 forms the basis for
the remaining signals. The basic period of this triangle
waveform is about 250 microseconds, as controiled by
RC network R2135 and C2135. The triangle waveform is
clipped and amplified by U2126 to form the trapezoidal
output signal at pin 10. The amplitude of this cutput
signal is exactly 15 voits, as determined by U2126 (exact
amplitude is necessary to accurately encode data in
plug-in units; see Encoding the Data). The trigger
output ai pin 5 provides the switching signal for the
Time-Slot Counter and Word Trigger stages.
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The signals at pins 12, 13, 14, and 16 are produced only
when the triangle waveform is on its negative slope and
the trapezoidal waveform has reached the lower level.
The timing sequence of these waveforms is important to
the operation of the Readout System (see expanded
waveforms in Fig. 3-12}. The Z-Axis Inhibit command at
pin 14 is produced first. This negative-going signal
provides a blanking pulse 10 the Z-Axis Logic stage {see
Diagram 4) to blank the cri before the dispiay is
switched to the Readout System. It also produces the
strobe pulse through Q2138 and CR2142 to signal other
stages within the Readout System 1o begin the sequence
necessary to produce a character. The cotlector level of
Q2138 is also connected to 3ymbol Character
Generator, U2272 by way of CR2140. This activates
L2272 during the guiescent period of the strobe pulse
(collector of Q2138 negative} and diverts the output
current of Row Decoder U2185 to row 2. The purpose of
this configuration is to prevent the Zeros Logic and
Memory stage L2232 from storing incorrect data during
the quiescent period of the strobe pulse. When the
strobe pulse goes positive, CR2140 is reverse biased fo
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Figure 3~12. Detail of oulput at pins 12, 13, 14 and 16 of UY2126.
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disconnect Q2138 from U2272 and allow the Row
Decoder to operate in the normal manner.

The next signal to be produced is the X-Y Inhibit
Command at pin 13. This positive-going signal
disconnects the plug-in signals from the vertical and
horizontal deflection systems. The Ready signal derived
from this output is connected to the Decimal Point Logic
and Character Position Counter stage and the Format
Generator stage.

The Z Readout output at pin 12 is produced next. This
current is connected to the crt circuit to unblank the crt
to the intensity level determined by the voltage on the
Gate Readout Intensity line. The Character Scan ramp
at pin 16 started to go negative as this timing sequence
began. However, character generation does not start
uritit the readout intensity level has been established.
The trianguiar Character Scan ramp runs from about -2
volts to about -8.5 volts, then returns back to the
criginal level. This waveform provides the scanning
signal for the Character Generator stages. Character
Scan adjustment, R2128, sets the dc level of the
Character Scan ramp for complete characters on the
display.

The Timer stage operates in one of twoc modes as
controlied by the Display-Skip level at pin 4. The basic
mode just described is a condition that does not occur
uniess all ten characiers of each word (80 characters
total) are displayed on the crt. Under typical conditions,
only a few characters are displayed in each word. The
Display-Skip level at pin 4 determines the period of the
Timer ouiput signal. When a character is toc be
generated, pin 4 is LO and the circuit operates as just
described. However, when a character is not to be
displayed, & Hi level is applied to pin 4 of U2126 through
CR2125 from the Display-Skip Generator stage. This
signal causes the Timer to shorten its period of
operation to about 210 microseconds. The waveforms in
Figure 3-13 show the operation of the Timer stage when
the Display-Skip condition occurs for ali positions in a
word. Notice that there is no output at pins 12, 13, 14,
and 16 under this condition. This means that the ort
display is not interrupted 1o display characters. Also
notice that the triangle waveform at pin 6 does not go as
far negative, and that the negative portien of the
trapezoidal waveform at pin 10 is shorter. Complete
details on operation of the Display-Skip Generator are
given later.

The Timer operation is also controlied by the Single-
Shot Lockout level at pin 2. If this fevel is LO, the Timer
operates as just described. However, if the Single-Shot
Lockout stage sets a Hi level at this pin, the Timer stage
is locked out and can not produce any output signals
{see Single-Shot Lockout description for further
information).

A negative voltage on the readout Intensity line sets the
intensity of the readout display independently of the A
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or B INTENSITY controls. The Readout Intensity tine
aiso provides a means of turning the Readout System off
when a readout display is not desired. When the
Readout Intensity line is left open, the current from pin
11 of U2126 is interrupted, and at the same time, a
positive voltage is applied to pin 4 through CR2124. The
positive voltage switches the stage to the same
conditions as were present under the Display-Skip
condition. Therefore, the crt display is not interrupted to
present characters. However, time-siot pulses continue
to be generated.

TIME-SLOT COUNTER

Time-Siot Counter U2159 is a2 sequential switch which
directs the trapezoidal waveform input at pin 8 to one of
its 10 output lines. These time-slot pulses are used to
interrogate the plug-in units to obtain data for the
Readout System. The trigger puise at pin 15 switches
the Time-Slot Counter to the next output line; the output
signal is sequenced consecutively from time-slot 1
through time-slot 10. Figure 3-14 shows the time
relationship of the time-slot pulses. Notice that only one
line carries a Hme-siot pulse at any given time. When
time-siot 10 is completed, a negative-going end-of-word
pulse is produced at pin 2. The end-of-word pulse
provides a drive pulse for the Word Trigger stage and
also provides an enabling ilevel to the Display-Skip
Generator during time-siot 1 only.

Pin 16 is a reset input for the Time-Slot Counter. When
this pin is held LO, the Time-Siot Counter resets to time-
slot 1. The Time-Slot Counter can be reset in this
manner only when a Jump-Command is received by
U2185C and D (see following discussion).

WORD TRIGGER

The Word Trigger stage is made up of U2155A and B.
Quiescently, pin 3 of U2155A is L.O as established by the
operating conditions of U21550 and C. Therefore, the
LO end-of-word puise produced by the Time-Slot
Counter results In a H! level ai pin 1 of U2155A. This
tevel, inverted by U2155B, provides a negative-going
Word Trigger pulse to the Channel Counter.

Also, a Word Trigger pulse is produced by U21585B when
a Jump Command is received at pin 8 of U2155C. This
condition can occur during any time-siot (see Row
Decoder for further information on origin of the Jump
Command). iniegrated circuit U21550 and C are
connected as a bistable flip-flop. The positive-going
Jump Command at pin 8 of U2155C produces a LO at
pin 10. This LQ is inverted by U2155D to produce a Hi at
pin 13, which allows pin ¢ to be pulled Hi through
CR2156. The fiip-fiop has now been set and remains in
this condition until reset, even though the Jump
Command at pin 8 returns to its LO level. The HI output
level at pin 13 turns on Q2158 tc pull pin 16 of the Time-
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Slot Counter LO. This resets the Time-8lot Counter o
time-siot 1 and holds it there until the Word Trigger is
reset. At the same time, a Hl level is applied to pin 4 of
the Timer through CR2157 and CR2125. This HI leve!
causes the Timer to operate in the Display-Skip mode,
50 a character is not generated.

The next Trigger pulse is not recognized by the Time-
Slot Counter, since U2159 is locked in time-slot 1 by
U2155. However, this Trigger pulse resets the Word
Trigger stage through C2155. Pin 13 of U2155D goes LO
to enable the Time-Slot Counter and Timer stages for
the next time-siot pulse. Simultaneously, when U2155D
switches ouiput states, the resulting negative-going
edge is connected to pin 3 of U2155A. This results in a
negative-going Word Trigger output at pin 4 of U21558
o advance the Channel Counter to the next word. When
the next Trigger pulse is received at pin 15 of U2158 the
Time-Slot Counter returns to the normal sequence of
operation and produces an output on the time-siot 1
line.

CHANNEL COUNTER

Channel Counter U2250 is a binary counter that
produces the Channel Address Code for the Column
and Row Decoder stages and the Format Generator
stage. This code instructs these stages to sequentialiy
select and dispiay the 8 channels of data from the plug-
ins, Table 3-12 gives the 8 combinations of the Channel
Address Code and the resultant channel selected with
each combination.

TABLE 3-12
Channel Address Code
SN BO31766 & Below

Pin 11 Pin 8 Pin 9 Channet
L2250 Uz2280 42250 Displaved
LO L.O LG Channel 2
Left Vertical
LG LO HI Channel 1
Left Vertical
LC Hi to Channel 2
Right Vertical
L0 Hi Hi Channel 1
Right Vertical
H} L.O LO Channel 2
A Horizontal
Hi LO Hi Channel 1
A Horizontal
HI H1 e Channet 2
B Horizontal
H! i HI Channel 1
8 Horizontal
3-30

SINGLE-SHOT LOCKOUT

The Single-Shot Lockout stage aliows a single readout
frame (8 complete words) to be displayed on the ort,
after which the Readout System is locked out, so further
readout displays are not presented until the circuit is
reset. Integrated circuit U2120C and U2120B are
connected to form a bistable flip-flop. For free-run
operation, pin 8 of U2120C is held HI. This activates
U2120C and resuits in a LO output level at pin 10,
enabling the Timer stage to operate in a free-running
manner.

The output of the Single-Shot Lockout stage remains
L.O to allow U2126 to operate in the free-running mode
until a LO is received at pin 8 of U2120C. When this
occurs, the output level at pin 10 of U2120C does not
change immediately. However, the Single Shot Lockout
circuit is now enabled.

i the Channel Counter has not completed word 8, the
Readout System continues to operate in the normal
manner. When word 8 is compileted, the negative-going
end-of-frame puise is produced at pin 171 of U2250 as
the Channel Counter shifts to the code necessary to
display word one. This pulse is applied to pin 3 of
U2120A which produces a Hi at pin 6 of U2120B
because of the momentary L0 at pin 2. The Hi at pin 8
produces a LO at pin 4 whieh causes pin 9 0of U2120C to
go LO. Because pin 8 is already LO, pin 10 goes HI. This
disables the Timer stage, so it operates in the Display-
skip mode,

The Single-8hot Lockout stage remains in this condition
untit a positive-going irigger pulse is applied to pin 8 of
U2120C. This trigger pulse produces a LO at pin 10 of
U2120C to enable U2126 and disable LI21208. Now, the
Timer stage can operate in the normal manner for
another complete frame. When word 8 is completed, the
Channet Counter produces another end-of-frame pulse
to again lock out the Timer stage.

ENCODING THE DATA

Data is conveyed from the plug-in units fo the Readout
System in the form of an analog (current level) code.
The characters that can be selected by the encoded data
are shown on the Character Selection Matrix (see Fig. 3-
9). Each character requires two currents to define i,
these currents are identified as the column current and
the row current, corresponding to the column and row
of the mairix. The column and row data is encoded by
programiming the plug-in units. Figure 3-15 shows a
typical encoding scheme using resistors for a voltage-
sensing amplifier plug-in unit. Notice that the 10 TS
{time siof) pulses produced by the Time-Slot Counter
stage are connected to the plug-in unit. However, time-
slots 5, 6, and 10 are not used by the plug-in unit to
encode data when using the Standard Readout Format,
{See Table 3-11 for Standard Readout Format) The
amplitude of the time-slot pulse is exactly -15 volis as
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determined by the Timer stage. Therefore, the resultant
output current from the plug-in units can be accurately
controlled by the programming resistors in the plug-in
units.

For example, in Figure 3-15 resistors R10 through RS0
control the row analog data, which is connected back to
the Readout System. Figure 3-16 shows an idealized

Theory of Operation—79%044

output current waveform of row analog data, which
results from the time-slot puises. Each of the row-
current levels shown in these waveforms correspond to
100 microamperes of current. The row numbers on the
left-hand side of the waveform correspond 1o the rows in
the Character Selection Matrix (see Fig. 3-8). The row
analog data is connected back to the Readout System
via terminal B37 of the plug-in interface.

§ PLUG-IN UNIT -{
R10 75 K
{- ' T8-1 A *u
B33 & VAA > B37
o,.‘——Q' R110 150 K ROW
ANALOG
0.0, VWY DATA TO
READOUT
o SYSTEM
O R111 75 K
oy TE-2 R20 150 K { 00"
AN
©  Ri20150%
0
TS-3 R30 130 K INVERT
B32& APty
Q—/Q' R130 13 K
et A fy Prgpmsssnntly
UNCALIBRATED
R140 75 X
Tme-sLot | A& T AAA ey
PULSES
FROM ;
READOUT
SYSTEMS ,_mO../Q' R141 150 K |
D Py Pgrssndy
TS5 2
B31 &
TS Lo Rie2374K
[ T A e |
A3t & C
TS-7*
0 £
B30 &
158 RBO 50 K
A30 & Y |
o,/g' R180 150 K
St A 4
m COLUMN
o ANALOG
T5-9 R80 374 K R181 75 K DATA TO
B29 & S mo""o___m___‘, READOUT
N # R18075 K f:STEM
AAAs > A37
 Ts-10* v e
A29
\_ AN
* NOT USED IN STANDARD FORMAT
4583-64

Figure 3-15. Typical encoding scheme for voltage-sensing piug-in unit. Coding shown for deflection factor of 100 microvoils.
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The column analog data is defined by resistors R110
through R190. The program resistors are connected to
the time-slot lines by switch closures to encode the
desired data. The data, as encoded by the circuit shown
in Figure 3-15, indicates a 100 microvoit sensitivity with
the crt display inverted and calibrated deflection factors.
This results in the idealized output current waveforms
shown in Figure 3-16 at the column analog data output,
terminal A37 of the plug-in interface.

Resistor R111, connected between time-siot 1 and the
column analog data output, encodes two units of
current during time-slot 1. Referring to the Character
Selection Matrix, Figure 3-9, two units of column
current, afong with the two units of row current enceoded
by resistor R10 (row 3), indicates that two zeros shouid
be added o the display. Resistor R120 adds one unit of
column current during time-slot 2 and, along with the
one unit of current from the row output, the Readout
System is instructed to add an invert arrow to the
display. Resistor R130 is not connecied fo the time-slot
3 line, since the deflection factor is calibrated.
Therefore, there is no display on the crt during TS-3.
{See Display-Skip Generator for further information.)

During time-slot 4, two units of column current are
encoded by R140. There is no row current encoded
during this time-slot; this resuits in the numeral 1 being
dispiayed on the crt. Neither row nor column analog
data is encoded during time-siots 5, 8, and 7 as defined
by the Standard Readout Format. During time-siot 8,
two units of column current and three units of row
current are encoded by resistors R181 and RS0,
respectively, This addresses the u prefix in the
Character Selection Matrix, The final data output is
provided from time-siot @ by R190 connected to the
ceiumn output and RS0 to the row output. These
resistors encode two units of column current and four
units of row current to cause a V (voits) symbol to be
displayed. Time-slot 10 is not encoded, in accordance
with the Standard Readout Format. The resuitant crt
readout will be & 100 V.

In the above example, the row analog data was
programmed to define which row of the Character
Selection Matrix was addressed to obtain information in
each time-slot. The column data changes to encode the
applicable readout data as the operating conditions
change. For example, if the variabie control of the plug-
in unit was activated, R130 wouid be connected between
time-siot 3 and the column analog data output line. This
encodes 10 units of column current {see shaded area in
time-siot 3 of the waveform shown in Fig. 3-16}. Since
one unit of row current is also encoded during this time-
siot by R30, a > (greater than) symbol is added to the
display. The crt readout will now show > 100 u4V. In a
similar manner, the other swiiches can change the
encoded daia for the column output and thereby change
the readout display. See the descriptions which follow
for decoding this information.
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The column analog data encoded by most plug-in units
can be modified by attenuator probes connected o the
input connectors of amplifier plug-in units, A speciai
coding ring around the input connector of the plug-in
unit senses the attenuation ratio of the probe (with
readout-encoded probes only). The probe contains a
circuit that provides additional column current. For
example, if a 10X attenuator probe is connected to a
plug-in unit encoded for 100 microvolts as shown in
Figure 3-15, an additional unit of current is added to the
column analog data during time-siot 1. Since two units
of current were encoded by R111, this additional current
results in a total of three units of column analog current
during this time-slot. Referring to the Character
Selection Matrix, three units of column current, along
with the two units of row current encoded by R10,
indicates that the prefix should be shifted one column to
the left. Since this instruction occurs in the same time-
slot that previously indicated that two zeros should be
added to the dispiay and only one instruction can be
encoded during a time-slot, the zeros do not appear in
the display. The crt readout will now be changed to 1
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Figure 3-16. idealized current waveforms of {(A) Row analog
data and {B) Column analog data.



mV (readout program produced by plug-in same as for
previous example).

Three other lines of information are connected from the
plug-in compartments to the Readout System. The
column and row analog data from channel 2 of a dual-
channet piug-in are connected to the Readout System
through terminals A38 and B38 of the plug-in interface,
respectively. Force readout information is encoded on
terminal A35; the function of this input is described
under Column and Row Data Switches. The preceding
information gave a typical exampie of encoding data
from an amplifier piug-in unit. Specific encoding data
and circuitry is shown in the individual plug-in unit
manuais.

COLUMN AND ROW DATA SWITCHES

The encoding data from the plug-in units is connected
to the Column and Row Data Swiich stages. A column-
data line and a row-data line convey analog data from
each of the 8 data sources (2 channels from each of the
4 plug-in compartments).

The Column Data Switch U2180 and the Bow Data
Switch U2180 receive the Channel Address Code from
the Channel Counter (refer to Diagram 6 at the redr of
this manual). This binary code directs the Column Data
Switch and the Row Data Swiich to the chaanei which
shouid be the source of the encoding data. Table 3-12
gives the eight combinations of the Channel Address
Code and the resultant channel selected with each
combination. These stages have nine inputs and provide
a time-multiplexed output at pin 7, which includes the
information from all of the input channels. Eight of the
nine inputs to each stage originate in the plug-in units;
the nainth input comes from a special data-encoding
network composed of resistors B2191 through R2199
and R2201 through R2209. (See Zeros Logic and
Memory description for further information on ninth
c¢hannel.)

In addition to the encoding data inpuis from the plug-in
units, inputs are provided to the Column Data Swiich
from the VERTICAL MODE and HORIZONTAL MODE
switches to inhibit the readout for any plug-in unit(s) not
selected for display. When a unit is not selected, the line
corresponding to the oppoesite channel is HI to forward
bias the associaled diodes: CR2162 and CR2163,
CR2166 and CR2167, CR2170 and CR2171, or CR2174
and CR2175. The forward-biased diodes cause the
channel switches to bypass the encoded data from the
inhibited channei. However, since it may be desired fo
display information from special-purpose plug-in units
{even though they do not produce a normal waveform
display on the crt), a feature is provided to over-ride the
channel inhibit. This is done by applying a LO to the
associated Force Readout input. The LO level diverts the
Hl channel-inhibit current and allows the data from this
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plug-in unit to reach the Column Data Switch, even
though it has not been selected for display by the mode
switch.

Row Match adjustment, R2183, sets the gain of the Row
Data Switch to match the gain of the Row Decoder for
correct output. Column Match adjustment, R2214,
pertorms the same function for the Column Data Switch
stage.

DISPLAY-SKIP GENERATOR

The Display-Skip Generator is made up of Q2215
Q2223, Q2229, and Q2225. This stage monitors the time-
multipiexed column data at the output of the Column
Data Switch duwring each time-slot to determine if the
information is valid data that should result in a crt
dispiay. Quiescently, about 100 microcamperes of current
Hows through R2213 from Q2240 and the Zeros Logic
and Memory stage. (The purpose of this quiescent
current will be discussed in connection with the Zeros
Logic and Memory stage.) This current biases Q2215A
s that its base is about 0.2 volt more positive than the
base of Q22158 in the absence of column data.
Therefore, since Q2215A and Q22158 are connected as
a comparator, Q2215A will remain on unless its base is
pulied more negative than the base of Q2215B.

The analog data ocutput from the Column Data Switch
produces a 0.5 volt (approximately) change for each unit
of columrn current that has been encoded by the plug-in
unit. Whenever any information appears at the output of
the Column Data Switch, the base of Q2215A is pulled
more negative than the base of Q2215B, resulting in a
negative (LQO) Display-Skip output to the Timer stage
through Q2225 Recall that & LO was necessary at the
skip input of the Timer so it could perform the complete
sequence necessary to display a character.

Transistors Q2223 and Q2229 also provide Display-Skip
action. The end-of-word level connected 1o their
emitiers is LO only during time-siot 1. This means they
are enabled only during this time-slot. These transistors
allow the Zeros Logic and Memaory stage to generate a
Display-Skip signal during time-slot 1 when information
that is not to be displayed on the crt has been stored in
memory {further information is given under Zercs Logic
and Memory).

COLUMN AND ROW DECODERS

The Ceolumn Decoder 2244 and Row Decoder U2185
sense the magnitude of the analeg voltages at their
inputs {pin 10) and produce a binary output on one of
tery lines corresponding to the column or row data
encoded by the plug-in unit. These outputs provide the
Column Digital Data and Row Digital Data, which is
used by the Character Generator stages to select the
desired character for display on the crt. The ¢column and
row data is aiso used throughout the Readout System to
perform other functions.
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The input current at pin 9 of the Column Decoder stage
is steered to only one of the ten Column Digital Data
outputs, When a Display-8kip signal is present
{collector of Q2225 HI), pin 9 is pulled Hi through
CR2226. This ensures that no current is connected to
the Character Generator stage under this condition.
MNotice the corresponding input on the Row Decoder.
This input is connected to ground and causes only one
of the ten row outputs to saturate to ground.

The network at the input of the Row Decoder, made up
of Q2153 and its associated components, is a Row-14
detector that produces the Jump Command. This row
cuirent is encoded by special-purpose plug-ins to cause
ali or part of a word to be jumped. Whenever row 14 {13
units of row current, or 1.3 milliamperes) is encoded, the
base of Q2153 is pulled negative enough so that this
transistor is reverse biased to produce a HI Jump
Command output at its collector. The Jump Command
is connected to the Word Trigger stage to advance the
Channel Counter to the next word and to reset the
Time-Slot Counter to time-siot 1.

ZEROS LOGIC AND MEMORY

The Zeros Logic and Memory stage L2232 stores data
encoded by the plug-in units to provide zeros-adding
and prefix-shifting logic for the Readout System. The
Strobe pulse at pin 15 goes positive when the data has
stabilized and can be inspected. This activates the Zeros
Logic and Memory stage so that it can store the
encoded data.

Typical output waveforms of the five possible input
conditions that can occur are shown in Figure 3-17.
When time-siot 1 occurs, a store command is given to all
of the memories. If the plug-in units encoded data for
column 1, 2, 3, 4, or 10 during time-slot 1, the
appropriate memory (or memories) is set. Notice that
row 3 information from the Row Decoder must also be
present at pin 16 for data to be stored in the memory of
U223z,

If data was encoded during time-siot 1, a negative-going
output is produced at pin 7 while the memories are
being set. This negative-going pulse is connected to the
base of Q2229 in the Display-Skip Generator to produce
a Display=Skip output. Since the information encoded
during time-sict 1 was only provided 1o set the
memories and not intended to be displayed on the crt at
this time, the Display-Skip output prevents a readout
display during this time-slot.

During time-slot 5, a memory within U2232 is
interrogated. If information was stored in this memory, a
positive-going output is produced at pin 7. This puise is
connected to pin 10 of the Column Decoder through
Q2240 to add one unit of current at the input of the
Column Decoder. This produces a zero after the
character displayed during time-siot 4. During time-siot
8, another memory within U2232 is interrogated to see if
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another zero should be added. If another zero is
necessary, a second positive output is produced at pin
7. which again resuits in a column 1 output from the
Column Decoder and a second 0 in the crt display.

Finally, another memory within U2232 is interrogated
guring time-siot 8 to determine whether the prefix
shouid be changed, or ieft at the value that was
encoded. If data has been encoded that calis for g shift
in prefix, a negative-going output level is produced at
pirn 7. This negative level subtracts one unit of column
current from the data at the input to the Column
Decoder. Notice, on the Character Selection Matrix of
Figure 3-8, that when row 4 is programmed, a reduction
of one column resulls in a one-column shift of the
prefix. For example, with the 100 ¢4V program shown in
Figure 3-16, if the data received from the plug-in called
for a shift in prefix, the crt readout would be changed to
1 mV (zeros deleted by program; see Encoding the
Data).

The 100 microamperes of quiescent current through
R2213 provided by Q2240 (see Display-Skip Generator)
allows the prefix to be shifted from m ({100
microamperes of column current, column 1) to no prefix
{0 column current, column Q) so only the unit of
measurement encoded during time-slot 9 is displayed.
Notice that reducing the prefix program from column 1
to column 0 programs the Readout System to not
disptay a character at this readout location.

A further feature of the Zeros L.ogic and Memory is the
identify function. If 10 units of column current are
encoded by the plug-in unit along with row 3 during
time-stot 1, the Zeros Logic and Memory produces a
negative-going output pulse at pin 1 fo swiich the
Column Data Switch and Row Data Switch to the ninth
channel, Then, time-slot pulses 2 through 9 encode an
output current threugh resistors R2191 and R2199 for

- column data and R2201 and R2209 for row data. This

provides the current necessary to display the word
IDENTIFY in the word position allotted to the channel
that originated the Identify command. After compietion
of this word, the Coiumn Data Switch and Row Data
Switch continue with the next word in the sequence.

The Word Trigger signal from the Word Trigger stage is
connected to pin 9 of U2232 through C2242. At the end
of each word of readout information, this puise goes LO.
This erases the four memories in the Zeros Logic and
Memory in preparation for the data to be received from
the next channel.

CHARACTER GENERATOR

The Character Generator stage consists of five similar
integrated circuits {2270, U2272, U2274, U2276,
u2278), which generate the X ({horizontal) and Y
{vertical} outputs at pins 16 and 1, respectively, to
produce the character display on the crt. Each
integrated circuit can produce 16 individual characters;



U2270 (designated “Numerals”™) can produce the
numerals ¢ through 9 shown in row 1 of the Character
Selection Matrix (Fig. 3-9). Integrated circuit U2272 can
produce the symbaols shown in row 2 of the Character
Selection Matrix and U2274 produces the prefixes and
some letters, used as prefixes, shown in row 4.
Integrated circuits U2276 and U2278 produce the
remaining letters shown in rows 5 and 86 of the Character
Selection Matrix,
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All of the Character Generator stages receive the
Column Digital Data from the Column Decoder U2244 in
paraliel. However, oniy one of the Character Generators
recelves row data at a particular time and only the stage
receiving this row data is activated. For example, If
column 2 is encoded, the five character Generators are
enabled so that either a 1, », g V, or an N can be
produced. If row 4 has been encoded at the same time,
only the Prefix Character Generator L2274 will produce

INPUT PIN OF 12232 ACTIVATED COMMAND TIME-SLOTS
SR P U A R R R R - 3
oo o olel algl2l3is]
E";i—il—%i‘w{l—ll—lhlh|h~t}~§
7 ]
iy POOLE
14 IDENTIEY
3V
=]
2 ADD ONE - ~ 43V
ZERO
-
ADD TWO s
13 ZEROS 3v
et
‘ =43V
10 DECREASE
PREFIX
DECREASE -
1 PREFIX AND ~ A3V
ADD ONE ZERO
b -
€1185-36

Figure 3-17. Typical output waveforms for Feros Loglc and Memory stage operation (et pin 7 of U2232).
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an output fo result in a "y’ being displayed. The
activated Character Generator provides current output
for the Format Generator fo produce the selected
character on the crt. In a similar manner, any of the
characters shown in the Character Selection Matrix can
be displayed by correct addressing of the row and
column.

DECIMAL POINT LOGIC AND CHARACTER
POSITION COUNTER

Decimal Point Logic and Character Position Counter
U2260 performs iwo functions. The first function is to
add a staircase current to the X (horizontal) signal to
space the characters horizontally on the crt. After each
character is generated, the negative-going edge of the
Ready signal at pin 5 advances the Character Position
Counter. This produces a current step output at pin 3
which, when added to the X signal, causes the next
character to be displayed one character space to the
right. This stage can also be advanced when a Space
instruction is encoded so a space is left between the
displayed characters on the crt. Row 10 information
from the Row Decoder is connecled to pin 4 of U2260.
When row 10 and celumn 0 are encoded, the output of
this stage advances one step o move the next character
another space to the right. However, under this
condition, no display is produced on the ¢rt during this
time-slot, since the Character Generators are not
activated.

Time-slot pulses 1, 2, and 3 are also connected to pin 4
of U2260 through VR2262, VR22863, and VR2264
respectively and to R2262 and R2265. This configuration
adds a space to the displayed word during time-slots 1,
2, and 3 even if information is not encoded for dispiay

during these time-slois. With this feature, the
information displayed during time-slot 4 (scaling data)
always starts in the fourth character position whether
data has been displayed in the previous time-slots or
not. Therefore, the resultant crt display does not shift
position as normal-invert or cal-uncal information is
encoded. The Word Trigger puise connected tc pin 8
resets the Character Position Counter to the first
character position at the end of each word.

The Decimal Point Logic porticn of this stage allows
decimal points to be added to the crt display. With the
Standard Readout Format, row 7, encoded coincident
with columns 3 through 7, addresses a decimal at one of
the five locations identified in row 7 of the Character
Selection Matrix (Fig. 3-9}. This instruction refers to the
decimal point location in reiation to the total number of
characters possible in one word (see Fig. 3-18). For
example, column 3 encoded with row 7 during time-slot
1 places a decimal point in location number 3, As shown
in Figure 3-18, this displays a decimal point after the
third character that can be displayed on the crt. (The
first three time-siots produce a space whether data is
encoded or not; see previous paragraph.)

When decimal-point data is encoded, the cort is
unblanked so a readout display is presented. Since row
7 does not activate any of the five Character Generators,
the crt beam is defiected vertically by the application of
row-7 data to the Y input of the Format Generator
through R2278 and R2280. This places the decimai point
between the characters along the bottom line of the
readout word. After the decimal point is produced in the
addressed location, the crt beam returns to the location
indicated by the Character Position Counter to produce
the remainder of the display.

DECIMAL-POINT LOCATION ENCODED
DURING THIS TIME-SLOT - NO

LOCATION NO. 3
{COL UMM 3)

DISPLAY
FIRST POSSIBLE CHARACTER GIS-
PLAYED ON CRT AT THIS LOCA-
TION
FIRST NUMBER OF MEASUREMENT
NORMALLY DISPLAYED AT THIS
LOCATION
B ® & )
L J § i
e DECIMAL POINT DECIMAL POINT
ABLWAYS LOCATION NO. 4 LOCATION NG, 6
SKIPPED ({COLUMN 4) (COLUMN 6)
EVENIF
MO DATA
ENCODED DECIMAL POINT DECIMAL POINT DECIMAL POINT

LOCATION NO. &
{COLUMN 8]

LOCATION NO., 7

{COLLUMN 7} €1195-37

Figure 3-18. Readout word relating 10 possible character iocations to the decimal point instructions that can be encoded; and the

resultant crt display,
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FORMAT GENERATOR

The X- and Y-deflection signals produced by the
Character Generator stage are connected to pins 2 and
7, respectively, of the Format Generator. The Channel
Address Code from the Channel Counter is also
connected to pins 1, 8, and 15 of this stage. The
Channel Address Cade directs the Format Generator to
add current to the X and Y signals to deflect the ort
beam 1o the area of the crt associated with the plug-in
channei that originated the information (see Fig. 3-8).
The Channel Address Code and the resultant word
positions are shown in Tabie 3-12. The Ready signal at
pin 13 (coincident with the X/Y Inhibit Command
output) activates this stage when a character is to be
displayed on the crt. Variable resistor B2273 determines
the horizontal and vertical size of the displayed
characters, The character position current from the
Decimal Point Logic and Character Position Gounter
stage is added to the X (horizontal} input signal to space
the characters horizontally on the crt {see previous
discussion).

Y-OUTPUT

The Y-cutput signal at pin 6 of Format Generator U2284
is connected to the Y-Output amplifier Q2287 and
Q2299. This stage provides a low impedance load for the
Format Generator while providing isolation between the
Readout System and the driven c¢ircuits. Vertical
Separation adjustment R2291 changes the gain of this

stage to control the vertical separation between the

readout words displayed at the top and bottom of the
graticule area,

X-OUTPUT

The X-Output amplifier Q2286 and Q2296 operates like
the Y-Output amplifier, to provide the horizontal
deflection from the readout signal available at pin 4 of
U2284. The gain of this stage is fixed by the values of
the resistors in the circuit,

DISPLAY SEGUENCE

Figure 3-19 shows a flow chart for the Readout System.
This chart illustrates the sequence of events that occurs
in the Readout System each time a character is
generated and displayed on the crt.

READOUT SYSTEM |

(SN B031767 & Above)
The Readout System provides an alphanumeric display of
information encoded by the plug-in units. This display is pre-

sented on the CRT and is written by the CRT beam on a
shared basis with the analog waveform display.
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The following terms are used to describe the Readout
System:

Character.—A single number, letter, or symbol dis-
played on the CRT, either alone or in combination with
other characters.

Word.—A group of related characters. In the Readout
System, a word can consist of up to 10 characters.

Frame.—A display of all words for a given operating
moede and plug-in combination. Up to 8§ words can be
displayed in one frame. Figure 3-8 shows the position of
each word in a complete frame.

Column.—One of the vertical lines in the Character Se-
lection Matrix (see Fig. 3-20). Columns C-0 (column
zero} through C-10 (colurnn 10) can be addressed by
the system.

Row.—0One of the horizontal lines in the Character Se-
lection matrix. Rows R-1 {row 1) through R-10 (row 10}
and RB-14 (row 14} can be addressed by the system.

Time-Slot.—A location in a pulse train. In the Readout
System, the puise train consisis of 10 negative-going
pulses. Each time-slot pulse is assigned a number be-
tween 1 and 10. For example, the first time-siot is TS-1.

Time-Multiplexing.—Transmission of data from two or
more sources over a common path by using different
time intervals for different signals.

Hexidecirmal.—The hexidecimal numbering system
uses the numerals O through 9 and the letters A
through F to represent the sixteen possible cominations
of four binary digits.

Octal.—The octal numbering system uses the numerais
0 through 7 fo represent the eight possibie combina-
tions of three binary digits.

Binary Coded Decimal.—The Binary Coded Decimal
systemn uses ten unique combinations of four binary dig-
its to represent the decimal numbers O through 9.

DISPLAY FORMAT

Up to 8 words of readout informatior: can be displayed on
the CRT. The position of each word is fixed and is directly
related to the plug-in unit from which it originated. Figure 3.8
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Figure 3-19. Flow chart for characier generation by the Readout System.
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shows the area of the graticule where the readout from each
piug-in unit is displayed. Notice that Channel 1 of each plug-
in unit is displayed within the top division of the CRT, and
Channel 2 is displayed directly below within the bottom divi-
sion. Figure 3-10 shows a typical display where only Chan-
nel 2 of the Right Vertical and B Horizontal units is selected
for display.

Each word in the readout display can contain up to 10 char-
acters, although the typical display wilt contain between 2
and 7 characters per word. The characters are selected
from the Character Selection Matrix shown in Figure 3-20.
In addition, 13 operational addresses are provided for spe-
cial instructions to the Readout System. The unused loca-
tions in the Matrix (shaded area) are available for future
expansion of the Readout Systermn. The method of address-
ing the locations in the Character selection Matrix is de-
scribed in the following discussion.

DEVELOPING THE DISPLAY

This description is intended to relate the basic function of
each stage tc the operation of the overall Readout System.
Detailed information on circuit operation is given later.

The key block in the Readout System is the Timer Stage
{see schematic). This stage produces the basic signals that
establish the timing sequences within the Readout System.
The period of the timing signal is about 250 microseconds (it
drops to about 210 microseconds when Display-Skip is re-
ceived; see detailed description of Timer stage for further
information). This stage aiso produces control signais for
other stages within this circuit, and inhibit signals to the Ver-
tical Amplifier, Horizontal Amptifier, and Logic circuits, which
allow a readout display to be presented. The Time-Slot
Counter stage receives a trapezoidal voltage signal from the
Timer stage and directs it to one of ten ouiput lines. These
output lines are labeled TS-1 through TS-10 {time-slots 1
through 10) and are connected to the vertical and horizontal
plug-in compariments, as well as to various stages within
the Readout System. The oulput lines are energized se-
guantiaily, so there is a pulse on only one of the 10 lines
during any 250-microsecond timing period. After the Time-
Slot Counter stage has counted time-slot 10, i produces an
End-of-Word pulse which advances the system to the next
channel.
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Two output lines {row and column) are connacted from each
channel of the plug-in unit back io the Readout System.
Data is typically encoded on these output ines by connect-
ing resistors between them and the time-slot input lines. The
resultant ouiput is a sequence of 10 analog current levels
that range from 0 to 1 millampere (100 microamperes/step)
on the row and column output lines. This row and column
correspends to the row and column of the Character Selec-
tion Matrix in Figure 3-20. The standard format for encoding
information onto the output lines is given in Table 3-11 {Spe-
cial-purpose plug-in units may have their own format for
readout and these special formats will be defined in the
manuais for these uniis}).

The encoded coiumn and row data from the plug-in units is
selected by the Coiumn Data Switch and Row Data Switch
stages respectively. These stages take the analog current
from the 8 data lines {2 channels from each of the 4 plug-in
compartments) and produce a time-muitiplexed analog voli-
age output containing all of the column and row information
from the plug-ins. The Celumn Data Switch and Row Data
Switch are sequenced by the binary Channel Address Code
from the Channet Counter.

The time-multiplexed output of the Column Data Switch is
monitorad by the Display-Skip Generator to determine if it
represents valid information that should be displayed.
Whenever information is not encoded in a time-siot, the Dis-
play-Skip Generator produces an output level to prevent the
Timer stage from producing the control signals that normally
interrupt the CRT display and present a character.

The analog outputs of the Column Data Switch and Row
Data Switch are connected to the Column Decoder and
Row Decoder stages respectively. These stages sense the
magnitude of the analog voltage input and produce an out-
put current on one of ten fines. The outputs of the Column
Decoder stage are identified as C-1 through C-10 (column 1
through 10) corresponding fo the encoded column informa-
tion. Likewise, the outpuis of the Row Decoder stage are
identified as R-1 through R-10 (row 1 through 10} cor-
responding io the encoded row information. The row and
column outputs are then converted 1o Binary Coded Deci-
mal and used 1o address memory locations within the Char-
acter Generator. These ouiputs are also used at other
points within the system to indicate when certain informa-
tion has been encoded. One such stage is the Zeros Logic
and Memory. During time-siot 1 (T8-1), this stage checks if
zero-adding or prefix-shifting information has been encoded
by the plug-in unit, and stores it in the memory until time-
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slots 5, 6, or 8. After storing this information, it triggers the
Display-Skip Generator stage so that there is no display
during time-slot 1 {as defined by Standard Readout Format,
see Table 3-11), When time-siots b, 6, and 8 occur, the
memory is addressed and any information stored there dur-
ing time-slot 1 is transferred to the input of the Column De-
coder stage to modify the anaiog data during the applicable
time-slot.

Another operation of the Zercs Logic and Memory stage is
to produce the Identify function. When time-slot 1 is en-
coded for identify {column 10, row 3}, this stage produces
an output leve! connected with the Row Decimal-to-BCD
Converter and the Row and Column Data Switches. This
output level connects the Column Data Switch with a coding
network within the Readout system to produce an analog
current during time.slots 2 through 9. The current is then
converted to Binary Coded Decimal and combined with the
Row Decimal-to-BCD Converier output to address locations
within the Character Generator necessary to display "IDEN-
TIFY" on the CRT. The Zeros Logic and Memory stage is
reset after each word by the End-of-Word pulse.

Each character dispiayed on the CRT consists of a series of
connected points within an 8-point by B.point grid. The
Character Generator contains grid locations of the points
required to create any of the 50 possibie characters shown
in the Character Selection Matrix of Figure 3-20. The row
and coiumn data encoded during a time.siot are converted
1o BCD and used to address a location within the Character
Generator containing the first grid point of the character to
be displayed. The 4-bit binary output from the Lower Order
Address Generator is combined with the address created by
the row and column data to provide the other grid points
necessary to complete the character.

Only one character is addressabie in any one time-slot or a
space can be added into the displayed word by the Horizon-
tal Character Position Counter stage, when encoded by the
plug-in. The latier stage counts the number of characters
generated and produces an output current to step the dis-
play cne character position to the right for each character.
in addition, the character position is advanced once during
each of time-slots 1, 2, and 3, whether a character is gener-
ated during these time-slots or not. This action fixes the
starting point of the standard-format display such that the
first digit of the scaling factor always staris at the same
point within each word regardless of the information en-
coded in fime-siot 1, 2, or 3 preceding this digit. Also, by
encoding row 10 and column 0 during any time-slot, a blank
space can be added to the display. Decimal points can be
added to the display at any time by addressing the appropri-
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ate row and column {See Character Selection Matrix for lo-
cation of decimal points). The Horizontal Character Position
Counter stage is reset after each word by the Word Trigger
pulse.

The Character Generators binary output is shaped by the X
and Y Vector Generators into the appropriate X and Y-Axis
signals to create characters. The Vector Amplifier outputs
are amplified by the X and Y Output Amplifiers for use by
the instruments horizontal and vertical deflection systems.
The Channel Counter cutput is also used by these stages so
the display from each channel is positioned to the area of
the CRT which is associated with the plug-in and channel
originating the word {see Fig. 3-8). The character positioning
current or decimal positioning current generated by the Hori-
zontal Character Position Counter or Decimal Point Logic
stages is added to the X (horizontal) signal at the input to
the X Output Amplifier, providing horizontal positioning of
the characters within each word.

The Word Trigger stage produces a trigger from the End-of-
Word pulse generated by the Time-Slot Counter stage after
the tenth time-slot. This Word Trigger pulse advances the
Channel Counter to display the information from the next
channel or plug-in. This Word Trigger stage can also be ad-
vanced to jump a complete word, or a portion of a word,
when a Jump Coemmand is received from the Row Data
Switch stage.

TIMER

The Timer stage produces the fiming sequence for all cir-
cuits within the Readout System. This stage produces six
time-related output waveforms (see Fig. 3-11). The triangte
waveform produced at pin 6 forms the basis for the remain-
ing signals. The basic period of this iriangle waveform is
about 250 microseconds, as controlied by RC network
R2135 and C2135. The triangle waveform is clipped and
amplified by U2126 to form the trapezoidal output signal at
pin 10, The ampiitude of this output signal is exactly 15
volis, as determined by U2126 (exact amplitude is neces-
sary to accurately encode data in plug-in units; see Encod-
ing the Data}. The irigger output at pin 5 provides the
switching signal for the Time-8iot Counter.
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Figure 3-21. Detailed block diagram of the Readout System (SN B031767 & Above).
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Figure 3-21. Detziled block diagram of the Readout System (SN B031757 & Above).
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The signals at pin 12, 13, and 14 are produced only when
the triangle waveform is on its negative slope and the trape-
zoidal waveform has reached the lower level. The timing
sequence of these waveforms is important to the operation
of the Readout System (see expanded waveforms in Fig. 3-
12}. The Z-Axis inhibit command at pin 14 is produced first.
This negative-going signal provides a blanking pulse to the
Z-Axis Logic stage to biank the CRT before the display is
switched to the Readout System. It also produces the
strobe pulse through Q2138 and CR2139 which is con-
nected to pin 15 of U2232,

The purpose of this configuration is to prevent the Zeros
Logic and Memory stage U2232 from storing incorrect data
during the quiescent period of the strobe pulse. When the
strobe pulse goes positive, CR2139 is reverse biased to dis-
connect Q2138 and aliow U2232 to operate in the normal
manner.

The next signal to be produced is the X-Y inhibit Command
at pin 13. This positive-going signal disconnects the plug-in
signals from the verticai and horizontal deflection systems.
The Ready signat is also derived from this output and con-
nected to the Character Generator stage and the two Out-
put Amplifier stages.

The Z Readout output at pin 12 is produced next. This cur-
rent is connected to the CRT circuit to unblank the CRT 1o
the intensity level determined by the voltage on the Readout
Intensity line.

The Timer stage operates in one of two modes as controlled
by the Display-Skip level at pin 4. The basic mode just de-
scribed is a condition that does not occur unless all ten char-
acters of each word {80 characters total) are displayed on
the CRT. Under typical conditions, only a few characters are
displayed in each word. The Display-Skip level at pin 4 de-
termines the period of the Timer output signal. When a char-
acter is to be generated, pin 4 is LO and the circult oparates
as just described. However, when a character is not 10 be
displayed, a Hi level is applied to pin 4 of U2126 through
CR2125 from the Display-Skip Generator stage. This signal
causes the Timer to shorten its period of operation to about
210 microseconds. The waveforms in Figure 3-13 show the
operation of the Timer stage when the Display-Skip condi-
tion occurs for all pesitions in a word. Notice that there is no
output at pins 12, 13, and 14 under this condition. This
means that the CRT display is not interrupted to display
characters. Also notice that the triangie waveform at pin 6
does not go as far negative, and that the negative portion of
the trapezoidal waveform at pin 10 is shorter. Complete de-
tails on operation of the Display-Skip Generator are given
later.

The Timer operation is also controlled by the Single-Shot
Lockout level at pin 2. {f this level is LO, the Timer operates
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as just described. However, if the Single-Shot Lockout
stage sets a Hi level at this pin, the Timer stage is locked
out and can not produce any output signals (see Single-
Shot Leckout description for further information).

A negative voltage on the readout intensity line sets the
intensity of the readout disptay independently of the A or B
INTENSITY controls. The Readout Intensity line also pro-
vides a means of turning the Readout System off when a
readout display is not desired. When the Readout Intensity
line is left open, the current from pin 11 of U2126 is inter-
rupted, and at the same time, a positive voltage is applied to
pin 4 through CR2124. The positive voltage switches the
stage to the same conditions as were present under. the
Display-Skip condition. Therefore, the CRT display is not
interrupted to present characters. However, time-slot pulses
continue 10 be generated.

TIME-SLOT COUNTER

Time-Siot Counter U2159 is a sequential switch which di-
rects the trapezoidal waveform input at pin 8 to one of its 10
ouiput lines. These time-slot pulses are used to interrogate
the plug-in units to obtain data for the Readout System. The
trigger pulse at pin 15 switches the Time-Slot Counter to the
next output line, causing the output signal to be sequenced
consecutively from time-stot 1 through time-siot 10. Figure
3-14 shows the time relationship of the time-slot pulses. No-
tice that only one line carries a time-slot pulse at any given
time. When time-slot 10 is completed, a negative-going end-
of-word puise is produced at pin 2. The end-of-word pulse
provides a drive puise for the Word Trigger stage and also
provides an enabling level to the Display-Skip Generator
during time-siot 1 only.

Pin 16 is a reset input for the Time-Siot Counter. When this
pinis held LO, the Time-Slot Counter resets to time-slot 1.

WORD TRIGGER

The Word Trigger U2127B is a single-shot multivibrator that
provides a reset puise for the Horizontal Character Position
Counter stage. The negative-going end-cf-word pulse from
pin 2 of U2159 triggers the single shot and causes its output
to go high at pin 11.

CHANNEL COUNTER

Channel Counter U2127A is a binary counter that produces
the Channel Address Code for the Column and Row De-
coder stages and the Output Amplifier stages. This code
instructs these stages to sequentially select and display the
8 channels of data from the piug-ins. Table 3-13 gives the 8
combinations of the Channel Address Code and the resul-
tant channel selected with each combination.
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TABLE 3-13
Channetl Address Code
SN B031767 & Above

Pin 5 Pin 4 Pin 3 Channel

uz2127 uz2127 Uz2i27 Displayed

Lo LO .0 Channel 1
Left vertical

LO LO Hi Channel 2
teft Vertical

LO Hi LD Channet 1
Right Vertical

LO HI Hi Channel 2
Right Vertical

HI LC LO Channei 1
A Horizontal

Hi LO Hi Channe! 2
A Horizontal

Hi Hl 1.0 Channet 1
B Horizontal

Hi Hl Hi Channel 2
B Horizontal

" SINGLE-SHOT LOCKOUT

The Single-Shot Lockout stage aflows a single readout
frame (8 complete words) to be displayed on the CRT, after
which the Readout System is locked out, so further readout
displays are not presented until the circuit is reset. inte-
grated circuit U2120A and U2120B are connected to form a
bistabie flip-flop. For free-run operation, pin 8 of U2120C is
held Hi. This activates U2120C and resuits in a LO output
level at pin 10, enabling the Timer stage to operate in a free-
running manner.

The output of the Single-Shot Lockout stage remains LO to
allow U2126 to operate in the free-running mode until a LO
is received at pin 8 of U2120C. When this occurs, the output
level at pin 10 of U2120C does not change immediately.
However, the Single Shot Lockout circuit is now enabled.

If the Channel Counter has not completed word 8, the Read-
out Systern continues to operate in the normal manner,
When ward 8 is completed, the negative-going end-of-frame
pulse is produced ai pin 5 of U2127A as the Channel
Counter shifts to the code necessary to display word one.
This pulse is applied to pin 8 of U2120C, which produces a
HI at pin 6 of U2120B because of the momentary LO at pin
9. The HI at pin 6 produces a LO at pin 4, which causes pin
3 of U2120A to go LO. Because pin 2 is already LO, pin 1
- goes HI, This disabies the Timer stage, so it operates in the
Display-Skip mode.
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The Single-Shot Lockout stage remains in this condition un-
til a positive-going trigger pulse is applied to pin 2 of
U2120A. This trigger pulse produces a LO at pin 1 of
U2120A to enable U2126 and disable U2120B. Now, the
Timer stage can operate in the normal manner for ancther
complete frame. When word 8 is completed, the Channel
Counter produces another end-of-frame puise to again lock
out the Timer stage.

ENCODING THE DATA

Data is conveyed from the plug-in units to the Readout Sys-
temn in the form of an analog (current level) code. The char-
acters that can be selected by the encoded data are shown
on the Character Selection Matrix (see Fig. 3-20). Each
character or special function requires two currents to define
it (except Jump, which requires only one). These currents
are identified as the coiumn current and the row current,
corresponding to the column and row of the matrix. The
column and row data is encoded by programming the plug-
in units. Figure 3-15 shows a typicai encoding scheme using
resistors for a voltage-sensing amplifier piug-in unit. Notice
that the 10 TS {time siot) pulses produced by the Time-Slot
Counter stage are connected to the piug-in unit. However,
time-slots 5, 6, and 10 are not used by the plug-in unit to
encode data when using the Standard Readout Format (See
Table 3-11 for Standard Readout Format). The amplitude of
the time-siot pulse is exactly -15 velts as determined by the
Timer stage. Therefore, the resultant output current from
the plug-in units can be accurately controiled by the pro-
gramming resistors in the piug-in units.

For example, in Figure 3-15 resistors R10 through RS0 con-
troi the row analog data, which is connected back to the
Readout System. Figure 3-16 shows an idealized output
current waveform of row analog data resulting from the
time-slot pulses. Each of the row-current levels shown in
these waveforms correspond to 100 microamperes of cur-
rent. The row numbers on the left-hand side of the wave-
form correspond to the rows in the Character Selection
Matrix {see Fig. 3-20). The row analog data is connected
back to the Readout System via terminal B37 of the plug-in
interface.

The column anaiog data is defined by resistors R110
through R190. The program resistors are connected to the
time-slot lines by switch closures to encede the desired
data. The data, as encoded by the circuit shown in Figure 3-
15, indicates a 100 microvoit sensitivity, with the CRT dis-
play showing inveried and calibrated deflection factors. This
results in the ideakzed output current waveforms shown in
Figure 3-16 at the column analog data output, terminal A37
of the plug-in interface.

Resistor K111, connected between time-siot 1 and the col-
umn analog data output, encodes two units of current dur-
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ing time-slot 1. Referring to the Character Selection Matrix,
Figure 3-20, two units of column current, along with the two
units of row current encoded by resistor R10 {row 3}, indi-
cates that two zeros should be added ic the display. Resis-
tor R120 adds one unit of column current during time-siot 2
and, along with the one unit of current from the row output,
the Readout Systemn is instructed to add an invert arrow to
the display. Resistor R130 is not connected to the time-slot
3 line, since the deflection factor is calibrated. Therefore,
there is no display on the CRT during TS-3. (See Display-
Skip Generator for further information).

During time-slot 4, two units of column current are encoded
by R140. There is no row current encoded during this time-
slot, resulting in the numeral 1 being displayed on the CRT.
Neither row nor column analog data is encoded during time-
slots 5, & and 7 as defined by the Standard Readout For-
mat. During time-slot 8, two units of column current and
three units of row current are encoded by resistors R181
and R80, respectively. This addresses the u prefi in the
Character Selection Matrix. The final data cutput is pro-
vided from fime-siot 9 by R190 connected {c the column
output and R90 to the row output. These resistors encode
two units of column current and four units of row current to
cause a V {volts) symbol io be displayed. Time-slot 10 is not
encoded, in accordance with the Standard Readout Format.
The resultant CRT readout will be 100.V.

in the above example, the row anaiog data was pro-
grammed to define which row of the Character Selection
Matrix was addressed to obtain information in each time-
siot. The column data changes to encode the applicable
readout data as the operating conditions change. For exam-
ple, if the variable control of the plug-in unit was activated,
R130 would be connected between time-siot 3 and the col-
umn analog data output line. This encodes 10 units of col-
umn current (see shaded ares in time-siot 3 of the waveform
shown in Fig. 3-18). Since one unit of row current is also
encoded during this time-slot by R30, a > {(greater than}
symbol is added to the display. The crt readout will now
show > 100uV. in a similar manner, the other switches can
change the encoded data for the column output and thereby
change the readout display. See the descriptions which fol-
low for decoding this information.

The column analog data encoded by most plug-in units can
be modified by attenuator probes connected to the input
connectors of amplifier plug-in units. A special coding ring
around the input connector of the plug-in unit senses the
attenuation ratio of the probe (with readout-encoded probes
only). The probe contains a circuii that provides additional
column current. For example, if a 10X attenuator probe is
connected 10 a plug-in unit encoded for 100 microvoits as
shown in Fgure 3-15, an additional unit of current is addad
to the column analog data during time-slot 1. Since two
units of current were encoded by R111, this additional cur-
rent resuits in a total of three units of column analog current
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during this time-slot. Referring to the Character Selection
Matrix, three units of column current, along with the two
units of row current encoded by R10, indicates that the pre-
fix should be shifted one column io the left. Since this in-
struction occurs in the same time-siot that previously
indicated that two zeres should he added o the display and
only one instruction can be encoded during a time-slot, the
zeros do not appear in the display. The CRT readout will
now be changed to 1mV {readout program produced by
piug-in same as for previous example).

Three other lines of information are connected from the
plug-in compariments to the Readout System. The column
and row analog data from channel 2 of a duai-channel plug-
in are connected to the Readout System through terminals
A38 and B3B8 of the plug-in interface, respectively. Force
readout information is encoded on terminal A35 and the
function of this input is described under Column and Row
Data Switches. The preceding information gave a typical
example of encoding data from an amphfier plug-in unit.
Specific encoding data and circuitry is shown in the individ-
vai plug-in unit manuals.

COLUMMN AND ROW DATA SWITCHES

The enceding data from the plug-in units is connected to the
Cotumn and Row Data Switch stages. A column-data line
and a row-data line convey analog data from each of the 8
data sources (2 channels from each of the 4 plug-in
compartments).

The Column Data Switch U2190 and the Row Data Switch
L2180 receive the Channel Address Code from the Channel
Counter. This binary code directs the Column Data Switch
and the Row Data Switch to the channel which should be
the source of the encoding data. Table 3-13 gives the eight
combinations of the Channel Address Code and the resul-
tant channel selected with each combination. These stages
have nine inputs and provide a time-multiplexed output at
pin 7, which includes the information from alt of the input
channels, Eight of the nine inputs to each stage originate in
the plug-in units and the ninth input to U2190 comes from a
special data-encoding network composed of resistors
R2191 through R2199. {See Zeros Logic and Memory de-
scription for further information on ninth channel).

In addition to the encoding data inputs from the plug-in
units, inputs are provided to the Column Data Switch from
the VERTICAL MODE and HORIZONTAL MODE switches
to inhibit the readout for any plug-in unit(s) not selscted for
display. When & unit is not selected, the kne corresponding
to the opposite channel is HI to forward bias the associated
dicdes: CR2162 and CR2163, CR2166 and CR2167,
CR2170 and CR2171, or CR2174 and CR2175. The for-
ward-biased diodes cause the channe! switches io bypass
the encoded data from the inhibited channel. However, since
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it may be desired 1o display information from special-pur-
pose plug-in units {(even through they do not produce a nor-
mai waveform display on the CRT), a feature is provided to
over-ride the channel inhibit. This is done by applying a LO
to the associated Force Readout input. The 1.O level diverts
the HI channel-inhibit current and allows the data from this
plug-in unit to reach the Column Data Switch, even though it
has not been selected for display by the mode switch.

Row Match adjustment, R2183, sets the gain of the Row
Data Switch to match the gain of the Row Decoder for cor-
rect output. Column Match adjustment, R2243 performs the
same function for the Column Data Switch stage.

DISPLAY-SKIP GENERATOR

The Display-Skip Generator is made up of Q2223, G2228,
Q2227 and Q2229. This stage monitors the time-
muitiplexed column data at the output of the Column Data
Switch during each time-siot to determine if the information
is valid data that should result in a CRT display. Quies-
cently, about 100 microamperes of current flows through
R2242 from Q2243 and the Zeros Logic and Memory stage.
(The purpose of this quiescent current will be discussed in
connection with the Zeros Logic and Memory stage). This
current biases Q2223A so that its base is about 0.2 volt
more positive than the base of Q22238 in the absence of
column data. Therefore, since Q2223A and Q22238 are
connected as a comparator, Q2223A will remain on unless
its base is pulled more negative than the base of Q2223B.

The analog data cutput from the Column Data Switch pro-
duces a 0.5 volt (approximately) change for each unit of
column current that has been encoded by the plug-in unit,
Whenever any information appears at the output of the Col-
umn Data Switch, the base of Q2223A is pufed more nega-
tive than the base of Q2223B, resulting in a negative (LO)
Dispiay-Skip output to the Timer stage through 02229, Re-
call that a LO was necessary at the skip input of the Timer
s0 it could perform the complete sequence necessary 10
display a character.

Transistors Q2226 and Q2227 aiso provide Display-Skip ac-
tion. The end-of-word level connected to their emitters is LO
only during time-siot 1. This means they are enabled only
during this time-siol. These transistors aliow the Zeros
Logic and Memory stage to generate a Display-Skip signal
during time-siot 1 when information that is not to be dis-
played on the CRT has been stored in memory (further in-
formation is given under Zeros Logic and Memory).

CCLUMN AND ROW DECODERS

The Column Decoder U2244 and Row Decoder U2185
sense the magnitude of the analog voltages at their inputs
{pin 10} and produce a binary output on one of ten lines
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corresponding to the column or row data encoded by the
piug-in unit. These outputs provide the Column Digital Data
and Row Digitai Data, which is encoded by the Decimal-io-
BCD converters {o create the address used by the Charac-
ter Generator in determining which character will be
displayed. The column and row data is alsc used throughout
the Readout System to perform other functions.

The input current at pin 9 of the Column Decoder stage is
steerad to only one of the ten Column Digital Data outputs.
When a Display-Skip signal is present (coliector of Q2229
H1}, pin § is puiled HI through CR2229. This ensures that no
current is connected to the Character Generator stage un-
der this condition. Notice the corresponding input on the
Row Decoder. This input is connected to ground and causes
only one of the ten row outputs to saturate to ground.

The network at the input of the Row Decoder, made up of
Q2181 and its associated components, is a Row-14 detec-
tor that produces the Jump Command. This row current is
encoded by special-purpose plug-ins to cause all or part of a
word to be jumped. Whenever row 14 (13 units of row cur-
rent, or 1.3 millamperes) is encoded, the base of Q2181
pulied negative enough so that this transistor is forward bi-
ased to produce a LO Jump Command output at its emitter.
The Jump Command is connected to the set input of RS flip-
flop U2162B, whose reset input is connected to the Trigger
Signal from pin 5 of the Timer. When the Jump Command
and Trigger inpuis are iow, U21628 produces a LO output
to reset the time-slot Counter as well as advancing the Hori-
zontai Character Position Counter and the Channel
Counter. U21628 also produces a HI output to signal Dis-
play Skip at pin 4 of the Timer.

ZEROS LOGIC AND MEMORY

The Zeros Logic and Memory stage U2232 stores data en-
coded by the piug-in units to provide zeros-adding and pre-
fix-shifting logic for the Readout System. The Strobe pulse
at pin 15 goes positive when the data has stabilized and can
be inspected. This activates the Zeros Logic and Memory
stage se that it can store the encoded data.

Typical output waveforms of the five possible input condi-
tions that can occur are shown inn Figure 3-17. When time-
slot 1 ocours, a store command is given to all of the
memories. if the plug-in units encoded data for column 1, 2,
3. 4, or 10 during time-siot 1, the appropriate memory (or
memories) is set. Notice that row 3 information from the
Row Decoder must also be present at pin 18 for data to be
stored in the memory of U2232.

H data was encoded during time-slot 1, a negative-going
output is produced at pin 7 while the memories are being
set. This negative-going pulse is connected to the base of
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Q2227 in the Display-Skip Generator to produce a Display-
Skip output. Since the information encoded during time-slot
1 was only provided to set the memories and not intended
to be displayed on the CRT at this time, the Display-Skip
output prevenis a readout display during this time-slot.

During time-siot 5, a memory within U2232 is interrogated. If
information was stored in this memaory, a positive-going out-
put is produced at pin 7. This pulse is connected to pin 10 of
the Column Dececder through Q2243 to add cne unit of cur-
rent at the input of the Column Decoder. This produces a
zerc after the character displayed during time-siot 4. During
time-siot 6, another memory within U2232 is interrogated to
see if another zero should be added. If another zero is nec-
essary, a second positive output is produced at pin 7, which
again results in a column 1 output from the Column Decoder
and a second 0 in the CRT display.

Finaily, another memory within U2232 is interrogated during
fime-slot 8 10 determine whether the prefix should be
changed, or left at the value that was encoded. If data has
been encoded that calls for a shift in prefix, a negative-going
output level is produced at pin 7. This negative level sub-
tracts one unit of column current from the data at the input
to the Column Decoder. Notice, on the Character Selection
Matrix of Figure 3-20, that when row 4 is programmed, a
reduction of one column results in a one-column shift of the
prefix. For example, with the 100xV program shown in Fig-
ure 3-15. If the data received from the plug-in called for a
shift in prefix, the CRT readout would be changed to 1mV
(zeros deleted by program; see kEncoding the Data).

The 100 microamperes of guiescent current through R2242
provided by Q2243 {see Display-Skip Generator) allows the
prefix to be shifted from m (100 micrcamperes of column
current, column 1} to no prefix (0 column current, column 0}
s0 only the unit of measurement encoded during time-slot ¢
is displayed. Notice that reducing the prefix program from
column 1 to column § programs the Readout System to not
display a character at this readout location,

A further feature of the Zeros Logic and Memory is the (den-
tify function. if 10 units of column current are encoded by
the plug-in unit aleng with row 3 during time-stot 1, the Ze-
ros Logic and Memory produces a negative-going output
pulse at pin 1 to switch the Column Data Switch and Row
Data Switch to the ninth channel. Then, time-slot pulses 2
through 9 encode an output current through resistors
R2181 through B2199 for column data and enable pin 10 of
U2186. This provides the addresses necessary to display
the word IDENTIFY in the word position allotted to the
channet that originated the Identify command. After comple-
tion of this word, the Column Data Switch and Row Data
Switch continue with the next word in the sequence.
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The end-of-word signal from the Time-Slot Counter is con-
nected to pin 9 of U2232 through C2239. At the end of each
word of readout information, this pulse goes LO. This
erases the four memories in the Zeros L.ogic and Memory in
preparation for the data to be received from the next
channel.

CHARACTER GENERATOR

Each character to be dispiayed on the instrument CRT con-
sists of a series of connecting points developed on a possi-
ble 8-point by 8-point grid (see Fig. 3-22). The 8-bit binary
output from the Character Generator is used to determine
the location of points within the grid, whether or not to pro-
vide a trace connecting two points, and the point at which a
character has been completed. The Character Generator
stage consists of an oscillator, the Lower Order Address
Generator, and an EPROM connected to a latch.

Q2151 and Q2152 form a square-wave oscillator whose fre-
quency is adjustable with C2155 to provide 16 cycles within
the time allotted for developing a character. The base of
Q2152 goes LO when the Timer produces a negative going
Ready pulse at pin 13. This starts the oscillator by turning
Q2152 on. The emitter of Q2151 becomes more negative as
C2154 and C2155 discharge through R2154. The capac-
itors continue to discharge untii the emitter-base junction of
Q2151 becomes forward biased, Q2151 then begins to con-
duct and causes the oscillator to begin changing states. As
Q2151 conducts, the discharge through C2154 and C2155
stops and causes a collector current reduction in Q2152.
The current reduction causes the emitter and base of Q2152
to rise positive which pulls the emitter of Q2151 along with
them through C2154 and C2155. This positive shift on the
emitter of Q2151 turns it off. Now with C2151 conducting
and Q2152 turned off, the voltage on the emitter of Q2152
begins to go negative with C2154 and C2155 beginning to
charge through R2155. When the emitier-base junction of
Q2152 becomes forward biased, the oscillator again
changes states and completes one cycle.

The signal produced by the oscillator at the collector of
Q2152 switches Q2153 on and off to create the clock
pulses used by the Lower Order Address Generator and the
EPROM latch. The oscillator will continue to run until the
Timer Ready output at pin 13 goes positive and pulls up the
base of Q2152.

The Lower Order Address Generator is a 4-bit binary
counter and consists of U2202B. The negative going Timer
Ready pulse is inverted by Q2142 and used o reset
U2202B. The oscillator is also enabled by the Meady signal
and begins providing the clock input at pin 13. The counter
then begins at 0000 and counts at the frequency of the os-
ciilator, continuing to do so untit the Ready signal goes posi-
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tive. The Lower Order Address Generator’s 4-bit output is
connected to the four lower order address inputs on the
Character Generator, U2203.

U2204 is an octal D-type flip-fiop used as a latch to stabilize
and synchronize the Character Generator EPROM output. it
is reset by the same signal that starts the oscillator and is
clocked at pin 11 by the osciliator output from Q2153.
Q2204 wili be considered to be part of the Character Gen-
erator in the discussion that foliows.

Theory of Operation—7904A

The Character Generator U2203 is a 4k X 8-bit EPROM
which contains the binary words used by the output stages
in creating the signals necessary to form readout charac-
ters. There are twelve address inputs, with the iower four
coming from the Lower Order Address Generator, the cen-
ter four from the Column Decimal-to-BCD Converter, and
the upper four from the Row Decimal-to-BCD Converter. As
previously mentioned, each character is developed on an 8-
point by 8-point grid (see Fig. 3-22 for a typical character).
The Character Generator's 8-bit output provides the in-
formation necessary 1o move the instrument beam around
within the grid, to turn the beam on and off, and to indicate
when a character is complete.

7 . .
6
5 -
I J—
VERTICAL
{OCTAL)
3 —_
2 — T
-
[ J— o
! | |
5 6 7
HORIZONTAL (OCTAL)
W CHARACTER
CHARACTER | CHARACTER GENERATOR OUTBUT | BIT 7 BIT8
GENERATOR
MOVE w = = — | END OF
ADDRESS BINARY OCTAL DRAW CHgf?ACTER?
(HEXIDECIMAL)| 87654321
880 60000000 900 MOVE NO
891 00001000 010 MOVE NO
592 01111000 170 DRAW NO
593 01001000 110 DRAW NO
BY4 011110060 170 DRAW NO
BS5 GOO01100 014 MOVE NO
BS6 1100000 140 DRAW NG
BG7 g1111100 174 DRAW NO
BSS 21100000 140 DRAW NG
B99 51001100 114 DEAW NO
B9 A 10000600 200 MOVE YES

Figure 3-22. Developing a typical character on the CRT (SN B0O31767 & Above).
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The row and column data cause a 4-bit binary code to be
generated at the outputs of the Row and Column Decimal-
to-BCD Converters when a readout characier is to be dis-
played. The Lower Order Address Generator is enabled and
also provides a 4-bit binary code. These ifwelve bils are
combined to form the EPROM address containing the 8-bit
binary word which will locate the instrument beam at the
character's starting grid iocation.

The 8-bit word can be broken down into four parts. The
lower three bits are the horizontal grid coordinate, bits 4
through 6 are the vertical coordinate, bit 7 turns the Z Read-
out on and off, and bit 8 indicates whether or not the char-
acter is complete.

The character grid (Fig. 3-22) can be thought of as having
vertical and horizontal coordinates numbered 0 through 7,
with tocation "0,07 in the lower left corner. The 8.-bit binary
word from the Character Generator is converted to cetal o
easier recognize the vertical and horizontal coordinates. A
binary "00C01010" becomes octal "012". This number
would cause the instrument CRT beam to point at grid co-
ordinates vertical "1" and horizontal 2", The fact that the
first octal digit is "0” indicates two things. First it shows that
bit 7 of the binary word is LO which turns off Q2132 and the
Z Readout signal to the instrument. [t alsc shows that bit 8
is LO so the character is not complete. When bit 7 is M, it
advances the Horizontal Character Position Counter for the
next character within the reacout word.

The 4-bit outputs from the Row and Column Decimal-to-
BCD Converters remain the same unti the character is corm-
plete. However, the Lower Order Address Generator keeps
counting and combines with the Row and Column Decimal-
t0-BCD Converter's outputs to address ail the EPROM lo-
cations necessary to form the readout character.

Suppose the next address produces a Character Generator
output of 01111010 or octal "172". The octal digit 1" indi-
cates binary bit 7 is high which will turn on Q2132 and the 2
Readout output to the instrument. The instrument will now
provide a trace from the previous vertical and horizontal co-
ordinates to the new ones, vertical "7” and horizontal "2”.
Thus the character is formed by a series of binary words
causing the instrument CRT beam to move or draw between
points,

HORIZONTAL CHARACTER POSITION COUNTER

The Horizontal Character Position Counter U2202A is a 4-
bit binary counter. Its output is converted to current by
R2266 through R2289 and added to the X (horizontal) signal
for spacing readout characters horizontally on the CRT. The
counter is reset to "0000" with a Word Trigger pulse from
U2127B and is advanced with inputs from two possible
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sources, The first is a Hi End-of-Character signal from pin
19 of U2204. The counter can also be advanced when a
Space instruction is encoded by the plug-in unit to cause a
space to be left between two characters on the CRT. A
Space instruction occurs when row 10 from the Row De-
coder goes 1.0 and is inverted by U21570 1o advance the
Horizonta! Character Position Counter. No character could
be displayed in this situation as no character information is
stored at the Character Generator addresses formed using
row 10.

Time siots 1, 2, and 3 are also connected to the Space
instruction through VR2185, VR2186, and VR2187 respec-
tively. This configuration adds a space fo the displayed
word during time slots 1, 2, and 3, even if information is not
encoded during these time siots. With this feature, the in-
formation which is displayed during time-siot 4 (1-2-5 data)
always starts in the fourth character position whether data
has been displayed in the previous time-slots or not. There-
fore, the resultant CRT display does not shift positions as
normalfinvert or calfuncal information is encoded by the

plug-in.

DECIMAL POSITION LOGIC

The Decimal Position Logic stage allows decimal points to
be displayed at five possible locations within a readout word
{see Fig. 3-18). The decimal location encoded Dy a plug-in
during time-siot one is achieved by adding positioning cur-
rent to the X {(horizontal} readout signal. Circuitry for this
stage includes five 2-input NOR gates in U2157 and U2251
with precision resistors connected to their outputs. One in-
put of each NOR gate is connected o row 7 on the Row
Decoder and the other to one of columns 3 through 7 on the
Column Decoder. When a decimal is to be displayed, row 7
goes LO and disables the Horizontal Character Position
Counter by keeping the four outputs of U2264 LO. it also
sets one input of each of the five NOR gates to LO. One of
columns 3 through 7 alsc gees LO, depending on which
decimal position is encoded, causing the NOR gate to which
it's connected to go Hi. This high adds current to the X
(horizontal) signal in the amount determined by the resistor
connected to the NOR gate's output. Each Character Gen-
erator location addressed by row 7 and column 3 through 7
contains information necessary to form a decimal point on
the CRT in the position indicated. The Horizontal Character
Positicn Counter resumes normal operation and the Deci-
mal Position l.ogic is disabled when row 7 goes back up at
the end of the time-siol.

Some plug-ing require decimal points at locations in the
readout word other than the five provided by the Decimal
Position Logic stage. Ar additionat decimal point can be dis-
played in any position normally available tc characters by
encoding row 8 with column 9. The Horizontal Character
Position Counter provides positioning current in this mode
and the Decirmal Position Logic stage is disabled.
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VECTOR GENERATORS

The Y Vector Generator is in two stages and consists of
U2210A and B. Vertical character size adjustment is pro-
vided with R2210 as a variable feedback resistor for
U2210A. Input to the Vector Generator is provided by the
three bits of vertical character information from pins 9, 12,
and 15 of the Character Generator tatch U2204. The digital
highs and lows across R2206, R2207 and R2208 are mixed
as stepped current levels at pin 2 of U2210A. These sudden
analog steps are converted into a smooth transition from
one level to the next by RCL network R2212, C2212, and
L2212, U2210B current buffers the resulting signal to be
mixed with the Channel Counter vertical information at the
input of the Y Output Ampiifier.

The X Vector Generator operates similarly to the Y Vector
Generator. Gain for the stage is fixed by ihe circuit compo-
nents and its output is current buffered to be mixed at the
input of the X Output Amplifier.

QUTPRUT AMPLIFIERS

The Y Ouiput Amplifier provides the Y (vertical} signai to the
instrument by combining the signal from the Y Vector Gen-
erator with the channel 1 or 2 information from the Channel
Counter. The amplifier consists of U22578 with Q2255 in its
input circuit. Amplifier gain is adjustable with R2260 to con-
.. trol the vertical separation between readout words dis-
i played at the top and bottom of the graticule area. Q2255
switches the amplifier input on and off with the Timer Ready
signal, using Q2250 to provide impedance matching. The
channel 1 or 2 information from pin 3 of the Channel
Counter U2127A is inverted by U2251A and converted to
current by R2252 and R2253. The Channel Counter pro-
duces a LO at pin 3 when the readout word is to be dis-
played at the top of the graticule. The LO is inverted to Hl by
U2251A and adds current to the Y (vertical) readout signal.

The X Output Amplifier consists of U2257A and Q2296. it
operates similarly to the ¥ Quiput Amplifier to provide the X
(horizontal) signal to the instrument. input to the ampiifier is
a combination of outputs from the X Vector Generator, Hori-
zontal Character Position Counter, Decimal Position Logic,
and horizontal word position information from the Channel
Counter. The gain of this stage is fixed by the resistor val-
ues in the circuit.

SIGNALS OUT &
INTENSITY LIMITER

A schematic diagram of the Signais Out & Intensity
Limiter is given on diagram 7, in Section 8 of this
manual (Diagrams and Circuit Board Hiustrations). The
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schematic is divided by gray shaded lines separating the
circuitry into major stages. These stages aid in locating
components mentioned here. Sub-headings in the
following discussion use the stage names 1o further
identify portions of the circuitry on diagram 7.

The Signals Out circuit provides the + SAWTOOTH and
+ GATE signals to the front panel. These output signals
are samples of signals from the associated time-base
units.

+ SAWTOOTH AMPLIFIER

The sawtiooth signais from the A and B time-base units
are connected to the Sawtooth Amplifier stage through
series resistors R93 and RO5 respectively (see Diagram
3}). The front-panel selector switch, $19240, determines
whether the A-sweep or the B-sweep sawtooth signal
provides the + SAWTOOTH signal. The unused
sawtooth signal is terminated by R1941.

Transistors Q1943-Q1942-Q1946 form an inverting
feedback amplifier. Gain of the stage is about 2, as
determined by the ratio of feedback resistor R1944 to
the input resistance (made up of R1940 and, on diagram
3, either R83 or R85 depending on which sawtooth
source is selected).

The front-panel +GATE switch (81930) selects the gate
signal from either A or B time-base unit. The unused +
gate is terminated in R1931. Before a gate occurs,
Q1934 is biased off and Q1938 is conducting; its
collector potential is low enough to cut off Q1928. When
a gate occurs, it is coupled to the base of Q1934,
causing it to conduct thereby cutting off Q1938. The
current through R1911 now flows through Q1928 to
produce the + GATE signal

For certain applications, the Delay Gate output (J89, on
the Main Interface board, diagram 3) may be connected
to either of the gate inputs to the +Gate Amplifier. This
provides a delay gate at the +GATE front-panel ocutput.

END OF GATE PULSE GENERATOR

The End of Gate signal, at the collector of Q1934, is
coupled through C1914 to the base of Q1916. This turns
on Q1916, and generates a negative pulse which
activates the Readout Single Shot, and Graticule
IHumination stage when selected.

GRATICULE ILLUMINATION

Variable resistor R1800 {(GRAT ILLUM) determines the
brightness of the graticule lights (except when in the
PULSED position} by controlling the output of the
graticuie light supply (see LV Regulators, diagram 15).
Variable resistor R1802 {GRAT ILLUM PRESET)
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determines the brightness of the graticule lights when
the GRAT ILLUM control is set to PULSED. In the
PULSED mode, the graticuie lights are gated on for
approximately (0.5 second. Programmable unijunction
transistor Q1908, in conjunction with Q1910, generates
the pulse to turn the graticule lights on. A negative
signal (from the MAN pushbutton, the + Gate or from an
external input) will cause Q1908 to conduct and start
discharging C1908. At this time, Q1910 turns off, which
atlows R1902 to conirol the output of the graticule light
supply. Capacitor C1908 discharges until Q1908 cannot
maintain conduciion. As Q1908 turns off, C1908 begins
{o charge positive until the zener voitage of CR1910 is
reached which turns on Q1910; its collector then goes
negative to turn the graticule light supply off. When in
the PULSED mode and operating from the + GATE
source, the graticule lights will turn on momentarily at
the trailing edge of the + Gate (end of each sweep).

INTENSITY LIMITER

The Intensity limiter stage limits the crt screen current
to approximately 4 microamperes to preven! burning the
crt phosphor by iong term on screen trace operation.
This limiting occurs when the limit output of the Anode
Multiplier, U271 {diagram 13) produces a negative shift of
the DC current level. The DC current level is coupled to
the inverting input of operational ampilifier, 41952 and
converted to a positive voltage at the noninverting input
of Operational ampiifier, U1958. This causes the ocutput
of U1858 to go positive which turns on emitter follower,
Q1956, and produces a posilive Intensity Reference
output at TP1958. When the Intensity Reference goes
positive, diodes CR2008, and CR2019 in the INTENSITY
control circuit (diagram 2) will conduct fo cause
intensity limiting through the Z-AXIS Logic circuit
(diagram 4), and the Auto Focus circuit (diagram 12).

VERTICAL CHANNEL SWITCH

The Vertical Channel Swiich circuit selects the vertical
deflection signal from the ouiput of the LEFT and/or
RIGHT VERT plug-in compartment{s) for dispiay on the
crt,

A schematic diagram of the Vertical Channel Switch is
given on diagram 8, in Section 8 of this manual
{Diagrams and Circuit Board Hiustrations). The
schematic is divided by gray shaded lines separating the
circuitry into major stages. These stages aid in locating
components mentioned here. Sub-headings in the
following discussion use the stage names to further
identify portions of the circuitry on diagram 8.
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CHANNEL SWITCH

The vertical deflection signal from the left and right
vertical plug-in units is either terminated within the
stage or coupled through the stage, as determined by
the Vertical Channel Selector stage. The Channel
Switch stage is made up primarily of integrated circuit
LB6B. Inputs 7 and 9 provide a differential input for the
signal from the right vertical plug-in unit. Input pins 17
and 19 provide a differential input for the signai from the
left vertical ptug-in unit. The differential output signal at
pins 3 and 13 is connected io J694 and J592
respectively.

Components U682, QB82, Q676, and Q872 supply
standing current to U668 and maintain the output
common-mode dc level at +8.5 voits for ail Channei
Switch modes. The common-mode level at pins 3 and 13
of UB68 is sensed by R559-R659, and compared with a
reference level determined by divider R680-RE681.
Assume for example that pin 2 of U882 is lower than pin
3, indicating an output level below 8.5 volts. The output
of U682 at pin & will be driven positive and current will
flow in RB83. This current must be supplied from the +15
V supply via R682, thereby lowering the base voltage of
Q682. This increases the collector current in Q682
Transistor Q676 operates as a common-base amplifier
and passes along the increased collector current to pin
3a of UB68. This increases the output common-mode
level thus bringing LI682 into balance. The voltage at pin
3a of U668 depends on the Channel Switch mode: in
LEFT, RIGHT, ALT, or CHOP pin 3a is at +10.5V; in ADD
it is +12.5 V; when X-Y Inhibit is Hi, pin 3a is +8.5 volts.
in all modes the current supplied by Q676 is 180
milliamperes plus or minus small variations required to
keep the output level at +8.5 volts.

VERTICAL CHANNEL SELECTOR

The Vertical Channel Selector interfaces the Channel
Switch, U668, to the logic signals arriving from the Main
Interface. The Channsl Switch stage requires two pairs
of complementing control voliages, one pair for sach
channel. The HI| control voltage is +4.0 V, the
complementing LO voitage is +3.5 V. To select a
channel, the HI ievel must be applied to the On input of
use8 (pin 2 for LEFT, and pin 12 for RIGHT VERTIGAL
MODE switch positions) and the LO levei must appear at
the OFF input (pin 1 for LEFT, and pin 11 for RIGHT
VERTICAL MODE switch positions). To inhibit a
channel the control voltages should be reversed.

When the VERTICAL MODE switch is set to LEFT the
Display Right line, entering on P880 pin 6, is set LO
{~-0.6 V), the Add line (P8B0 pin 58) is LO (0 V) and,
normally, X-Y Inhibit is LO (-0.8 V}. Transistors Q652,
Q658 and Q558 are turned on; Q656 and Q558 are off.
The result is pins 1 and 12 of UB68 are pulied down 1o
+3.5 V but pins 2 and 11 are oniy pulied down to +4.0 V,
Consequently, the LEFT VERT channel is turned on
while the RIGHT VERT channel is turned off Signais
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appearing at J602 and J603 are amplified and fed to the
outputs at J592 and J694. Similarty, if Display Right is HI
{(+1 V), the RIGHT VERT channel is turned on and LEFT
VERT channel off. RIGHT VERT channei signals are
ampiified and fed to the outputs. LEFT VERT channel
signals are terminated within U668,

When the VERTICAL MODE switch is set to either ALT
or CHOP, the Display Right signal line switches between
the LO and HIi levels at a rate determined by either the
Chop Counter or Vertical Binary siages (see Logic
description diagram 4). This action dispiays the signal
from the left vertical unit when the Display Right signal
line is LO and displays the signal from the right vertical
unit when the signal line is HL

When ADD vertical mode operation is selected, the Add
signal fine is HI, and the Display Right Signal is LO. This
altows both the right and left vertical signals to pass to
the output of LUBBB. The signals from both vertical units
are aigebraically added and the resultant signal
determines the vertical deflection. The X-Y Inhibit
command has absoiute control over the outpul of the
Channel Switch stage. Quiescently, this signal is 1LO;
however, when the Readout System is ready to display
information on the crt, this level goes Hi, blocking the
signals from both vertical units.

When X-Y inhibit is HI {+1 V) Q652 is turned off. Current
in RBE3 now flows through CRS52 and CRB54 lowering
the base voltage of Q556 by one diode drop, and that of
Q658 by two diode drops. This insures that Q558 and
Q656 are turned on regardless of the state of Display
Right or Add.

RIGHT AND LEFY CHANNEL FEEDBESIDE

The operation of the Left and Right Channel Feedbeside
stages are identical. Therefore, only a discussion of the
Right Channel Feedbeside is given.

The function of the Feedbeside stage is to compensate
for low-frequency imperfections in the frequency
response of the Channel Switch stage, U668. Seif
heating of the transistor base-emitter junction, in some
transistors within UB68, causes the low-frequency gain
to appear larger than the midband gain. To correct this,
a portion of the input signal is picked off through R502
and R504 and applied tc U508. This differential signal is
converted o a single-ended signal and distributed into
four RC {resistive-capacitative} networks, each having a
different time constant Variable Components R512,
R515, R520, R525, R530, and 538 are adjusted to
provide an accumulated waveform. This waveform is
converted to a paraphase signal by U538, Q542 and
(548, and is then injected into U668 through Pins 6 and
4, where it is subtracted from the signal eniering LJ668 at
pins 7 and 9. Proper adjustment results in fiat-frequency
response and optimum-transient response at the output
pins 3 and 13.
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VERTICAL AMPLIFIER

A schematic diagram of the Vertical Ampiifier is given
on Diagram 9, in Section 8 of this manual (Diagrams and
Circuit Board lHustrations). The schematic is divided by
gray shaded lines separating the circuitry into major
stages. These stages aid in locating components
mentioned here. Sub-headings in the following
discussion use the stage names to further identify
portions of the circuitry on diagram 8.

The Vertical Amplifier circuit provides final ampiification
for the vertical signal received from delay-line DL5
befare it is applied to the crt vertical deflector. In
addition, ifow-frequency signais to provide the VERT
TRACE SEPARATION {B) function and crt scale factor
readout are accepted at the Aux Y-Axis and Y Readout
inputs, respectively. The vertical portion of the
BEAMFINDER function is also handied in the Vertical
Amplifier.

DELAY-LINE

Delay-iine DL5 delays the vertical signal approximately
65 nanoseconds fo allow the horizontal circuits time to
initiate a sweep before the vertical signal reaches the crt
vertical deflection plates. This allows the instrument to
display the leading edge of the signal originating the
trigger pulse when using internal triggering. The delay-
line impedance is 100 ohms differentially, and because it
is coaxial does not produce preshoot or phase distortion
in the crt display.

DELAY-LINE COMPENSATION

The Delay-Line compensation stage provides frequency
compensation io offset delay line losses due to “skin-
effect” in the cable. This compensation is achieved by
attenuating the signal at low frequencies approximately
4.8 dB. At high frequencies (about 1.0 gigaheriz) the
signal passes with little attenuation. Transient response
front-corner adjustment is achieved by C215 and R215.
The components connecting the input signal to U415
provide forward termination of the deiay-iine.

FEEDBESIDE

The function of the Feedbeside stage is to compensate
for low-frequency imperfections in the freguency
response of the Output Amplifier stage, U415 and U515
Self heating of the transistor base-emiiter junction, in
some transistors within U415 and U515, cause the low-
frequency gain to appear larger than the midband gain.
To correct this, a portion of the input signal is picked off
via the Delay Line Compensation stage and applied to
U335. The paraphase signal is converted to a single-
ended signal by U335 and distributed intoc six RC
(resistive-capacitative} networks, each having a different
time consiant. Resistors R130, R131, R132, R237, R335,
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R238, and C200 are adjusted to provide an accumulated
waveform. This waveform is converied to a paraphase
signal by U100, Q400, and Q303, and is then injected
into U415 through Pins 1 and 5, where it is subtracted
from the signal entering U415 at pins 7 and 8. Proper
adjustment of the seven RC components resuits in a flat-
frequency response and optimum-transient response at
the output of U415 {pins 17 and 19.)

Diodes CR334 and CR333 improve the vertical amplifier
overdrive recovery by limiting the amplitude of the
feedbeside correction signals that exceed the dynamic
range of the Ouiput Ampiifier. Thermistor BT303 adjusts
the gain of the feedbeside amplifier to provide increased
correction at high ambient temperature where transistor
self-heating is aggravated.

OUTPUT AMPLIFIER

The output amplifier consists of 2 thin-film Hybrid
wideband amplifiers, U415 and U515, and their
associated bias circuitry. These amplifiers provide a
voltage gain of 4 and 10 respectively resulling in an
overall voltage gain, from J10 and J9 to the crt vertical
deftector, of about 4G, All signal path interconnections
between and within hybrids are made with 50 ohm strip
transmission lines via the HYPCON system.

Integrated circuit U415 receives the delayed and
compensated signal from the delay-line compensation
stage at input pins 7 and 8. Variable resistor R211
provides vertical amplifier gain adjust by shunting the
differential signal. Trimmers C401. R405 and R404 are
transient response adjustments, effective in the first 10
nanoseconds of the step response. Bias current for
U415 is supplied by U700B. U700A and associated
circuitry operate as a power supply to maintain a
constant common-maode d¢ level at the input to U515
regardless of current demand from U415.

The BEAMFINDER switch, when depressed, changes
the current source for U513 to provide the
BEAMFINDER function. Normally, the current source
for U515 is supplied from the +15 V supply through
Q422 {(diagram 10). However, when the BEAMFINDER
swiich is actuated, Q422 is turned off, so the only
current source for US15 is through R712. This limits the
dynamic range of the stage by limiling its available
current, so the display is compressed vertically within
the cri graticule area.

The sighal at the output of U515 (pins 17 and 19} is
connected, via a flexible coplanar transmission line, to
the ert vertical deflection plate neck pins. A distributed
deflection plate system is used in the crt for maximum
bandwidth. The signal travels along the defiectors at a
velocity essentially the sazme as the velocity of the
electron beam passing through the vertical deflector.
This synchronism of the deflection signal and the
electron beam reduces the ioss in high-frequency
sensitivity due to electron-transit time through the
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defiection plate structure. After propagating along the
deflection piates the signal exits the crt into a
termination network consisting of B83. RB3 is adjustable
{o match the crt impedance deflection structure to the
crt termination.

QUTPUT PROTECTION

Transistors Q722 and Q720 comprise a protection
circuit for U515, in case the +15 voli supply is shorted to
ground. If this occurs, Q722 turns on causing the base
of Q720 to drop below +35 volits, Thus, the emitter
voltage of Q720 is kept at a safe level for U515,

AUXILIARY AMPLIFIER

The Auxiliary Amplifier is used to inject low-frequency
(s2MHz) signals, associated with crt scale-factor
readout and alternate sweep switching, into the vertical
deflection system. Normaily, the X-Y Inhibit signal
entering at J26 is LO (-0.6 V), Q541 and Q630 are off,
and Q631 is on. The Aux Y-Axis signal (“trace
separation”) at J43 is coupled through Q631 to the input
of paraphase amplifier Q530 and Q435. Transistors
Q431 and Q430 form a shunt-fesdback amplifier with
sufficient gain to drive the inputs of U415 {pins 7 and 9).

When the Readout system initiates a character display it
sets the X-¥Y Inhibit jogic level HI {+1 V). Emitter follower
Q540 turns Q541 on. The voltage on the collector of
Q541 drops to zero which turns Q831 off and turns Q830
on. The Aux Y-Axis signal is then blocked by Q831. Y
Readout signais are inverted by (630. Readout
centering is added to the composiie readout signal and
then applied to the input of the paraphase amplifier via
Q630. At the end of the character display period X-Y
inhibit returns to -0.6 V.

HORIZONTAL INTERFACE

A schematic diagram of the Horizontal Channel Switch
is givers on diagram 10, in Section 8 of this manual
{Diagrams and Circuil Board Hiustrations). The
schematic is divided by a gray shaded line separating
the circuitry into major stages. These stages aid in
locating components mentioned here. Sub-headings in
the following discussion use the stage names to further
identify portions of the circuitry on diagram 10

The Horizontal Channel Switch circuit determines
whether the signal from the output of the A horizontal or
B horizontal plug-in unit provides the horizontal
deflection signal. This circuit also accepts an input from
the Readout System {(diagram 6} which blocks the
horizontal signal while the readout dispiay is presented
on the crt.
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CHANNEL SWITCH

The Channel Switch stage consists primarily of U518,
The differential horizontal signal from the A HORIZ
plug-in compartment is applied to pins 2 and 15. The
differential horizontal signal from the B HORIZ plug-in
compartment is applied to pins 10 and 7. The Display B
control signal determines whether the A or B horizontal
signal is coupled to the output pins 12 and 13.

When the Display B control signal at pin 4 of U518 is HI,
the signal from the B plug-in is coupled to the output.
When the Display B control signal is LO, the signal from
the A plug-in is coupled to the output.

When the X-Y inhibit command at pin 6 of U518 is LG,
signals from the horizontal plug-ins may be transferred
to U518 output as just described. If the X-¥Y Inhibit
command is Hl, U518 is disabled, and no signals may be
fransferred through the device.

X-Y DELAY COMPENSATION (OPTION 2)

The X-Y Delay Compensation network is an optional
feature. For instruments not equipped with this option,
the bhorizontal signals from the plug-in units are
connecied directly ic the Horizontal Channel Switch
through the Horizontal Interconnect board. When
installed, the X-Y Delay Compensation network provides
delay for the horizontal signals from the A and B HORIZ
piug-in compariments to match the deiay of the veriical
signal produced by the vertical Delay-Line {diagram 9).

The delay compensation network is actually two
separate delay networks, an A network, and a B. The B
delay compensation network may or may not be
activated, depending on the type of plug-in in the B
HORIZ compartment, Operation of the A delay
compensation neiwork is achieved by 5801, the delay
disable switch, located on the X-Y Delay Compensation
board. This swiich is normally in the out position which
keeps the A delay Compensation network disabled, and
allows the A HORIZ signal to pass directly 1o the
channel switch inpui. When switched to the IN position,
5801 connects one side of relays K802, K805 to ground.
This activates the relays, and the A HORIZ signal now
passes through the deiay compensation network.

The delay disable switches, 5801, S811, atlow for
selection of a display with either minimum phase-shift
characteristics or optimum step response. In the GUT
position, the deiay compensation network is bypasses
for optimum step response.

The Delay Compensation network provides flat time
delay with frequency., LC network LB06, C806, LB0O7,
C807, LB08, C808, L8809, CB0Y is an all-pass lattice
network with a 100 ohm input impedance when
terminated in 100 ohms (50 chms gach side). lL.ow-pass
network L802, R802, C803, C804, LB80S, RB05 also has a
100 ohm input impedance when terminated into 100
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ohms. Only the iow-pass network determines the
bandwidth of the delay compensation network. The total
time delay is the sum of the low-pass and all-pass
network time delays. Capacitor C804 is adjusted to
match the horizontal system time delay to the vertical
system time delay, up to at least one megahertz.

Time-Base Operatién

When the plug-in unit instalied in the B HORIZ
compartment is operated as a standard time-base unit,
to preoduce a horizontal sweep, the B delay
compensation netwark is disabled. In this condition, the
XY compensation command is HI, which disables relays
K812 and K815. Therefore, the horizontal signal passes
undelayed to the Horizontal Channel switch.

X-¥ Operation

If the time-base unit installed in the B HORIZ
compartment is operated as an amplifier, or if an
amplifier unit is instalied in the B HORIZ compariment,
the X-Y compensation command to the B delay
compensation network drops to the LO level {zero
volts). This activates relays K812 and K815 to connect
the delay compensation into the circuit.

HORIZONTAL AMPLIFIER

The Horizontal Amplifier circuit amplifies the push-pull
horizontal deflection signal from the plug-in unit
installed in either horizontal compartment and connects
it 1o the horizontal deflection plates of the crt.

A schematic diagram of the Horizontal Amplifier is given
on diagram 11, in Section 8 of this manual (Diagrams
and Circuit Board IHustrations). The schematic is
divided by a gray shaded line separating the circuitry
intc major stages. These stages aid in locating
components mentioned here. Sub-headings in the
iollowing discussion use the stage names to further
identify portions of the circuitry on diagram 11,

INPUT AMPLIFIER

The Input Amplifier stage consisis of an FT doubler,
Beamfinder and readout positioning circuitry. Two
differential pairs of transistors, Q320, Q321 and Q330,
Q340, plus two common base amplifiers comprise the
FT doubler. The signai from the Horizontal Channel
Switch is connected to the bases of Q320 and Q340. The
gain of this input stage is controlled by the emitier
resistors of the differential pairs. Overall gain is set by
the Horizontal Gain adjustment R230. High frequency
adjustments are also provided in the differential pair
emitters. Horizontal centering adjustment R121 balances
the base currents of 320 and Q340 to horizontally
center the display.
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The emitter current for the differential pairs is normally
supplied from +15 voits through Q400 (diagram 10).
However, when the front-panel BEAMFINDER switch is
pressed, Q400 turns off, and R530 must now supply the
emitter current. This results in less emitter current which
reduces the dynamic range of the differential pairs to
keep the horizontal display confined to the screen, Also,
the current now flowing in R530 pulls the base of Q410
negative, turning the transistor on. The bias currents for
Q620 and Q640 bases are maintained by the current
through Q410 at nearly the normal level even though the
emitter current of the differential pairs is reduced.

When readout is displayed, the X Readout signal is
applied fo the Horizontal Ampiifier through J12. At the
same time, the X-Y inhibit signal causes Q140 to turn
on, enabling the Readout Centering adjustment R114.
The readout display may now be horizontally
positioned.

DRIVER AMPLIFIERS AND ACTIVE PEAKING

The left and right Driver Amplifiers each consist of a
single inverting transistor stage followed immediately by
an Active Peaking network. Transistors Q620 and Q640
make up the right and left Driver Amplifier stages
respectively. Both act as shunting feedback amplifiers,
converting current signals at their bases to low
impedance voltage signals at their collectors.

The Active Peaking networks are composed of QB21,
Q630, and related components. Because operation of
teft and right Active Peaking circuits is identical, only a
discussion of the right Active Peaking circuit follows.
The signal at the collector of right Driver Amplifier,
Q620 is coupled through R722 fo the bases of 810,
Q820 of the right output Ampiifier stage, and to the base
of Q621 of the right Active Peaking circuit. Transistor
Q621 Is connected as an emitter follower, providing
current gain which is coupled through R722, C810 and
C811 to the input of the right Output Amplifier. This
signal current, differentiated by €810 and C811, is
added to the de-coupled signal current passing through
RY722, providing the current necessary to charge the
feedback capacitor C911, when a fast transition ocours,
The amount of differentiated signal current added to the
de signal may be adjusted by C810 to obtain best signal
response.

OUTPUT AMPLIFIER

The Qutput Amplifier stage consists of two current
driven feedback amplifiers: the right and left Cuiput
Amplifiers. Because operation of the two amplifiers is
identical, a discussion of only the right Qutput Amplifier
follows. The input to the right Output Amplifier is at the
junction of the bases of the transistor pair Q810, QB20.
The output of this stage is the junction of the collectors
of Q910, Q820. Components R920, C911 comprise the
feedback loop. Signals at the bases of Q810, Q820 are
amplified and inverted. Low-frequency signals pass
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through Q910, while high-frequency signals pass
through Q920. Both Q810 and Q820 are common-base
amplifiers, connected in a complimentary configuration
to provide less resistive loading for driving the right (+)
horizontal crt deflection plate.

Zener diode VR850, located between input and output
transistors of the left Qutput Amplifier, maintains proper
operating voltages within the input and output circuits.
Limit Center adjustment, R630 provides a varlable
current to both left and right Output Amplifiers to more
closely balance their operation.

Thermal sensing amplifier Q830 ensures proper current
flow in R734 when ambient temperatures change. it also
balances out quiescent voltage level differences
between the left and right Qutput Amplifiers due to the
different polarity of the transistor pairs.

&
Z-AXiS AND FOCUS AMPLIFIER

A schematic diagram of the Z-Axis and Focus Ampiifier
is given on diagram 12, in Section 8 of this manual
(Diagrams and Circuit Board liustrations). The
schematic is divided by gray shaded lines separating the
circuitry into major stages. These stages aid in locating
components mentioned here. Sub-headings in the
following discussion use the stage names o further
identify portions of the circuitry on diagram 12

Z-AXiS AMPLIFIER

The Z-Axis Amplifier provides the drive signal to controd
the crt intensity level through the control-grid DC
Restorer stage of the High Voltage circuit (diagram 13).
The Z-Axis Amplifier receives two input signals: the Z-
Axis signal which controls the trace intensily, and the Z-
Headout signal which controls the readout intensity.
Both signals are fed through common-base amplifier
Q113 to establish low input impedance. Transistors
Q122 and Q132 comprise a single-ended paraphase
ampiifier that, along with Qutput level adjustiment R135,
and Z-Axis Amplifier Gain adjustment R125, controls the
operating current of this input stage. The signal from the
output of 122 is inverted by Q127 and applied o the
base of emitier follower 143, where it is dc-coupled to
the bases of Q167, Q166 through resistor R166 of the
output stage.

The output stage is comprised of three networks: a
pulse-shaping network, a current-boost network, and an
operational amplifier. The pulse-shaping network,
comprised of transistor pair Q167, Q166, constant-
current source 1682, and adjustable components €150,
R180, R185, C155 and C180, provides compensation to
achieve a fast-rising output pulse with optimum square

ADD NOV 1985



corner. The current-boost network, comprised of
common-base amplifier Q173, and resistors R169, R176
and R177, provides & fast current path for the increased
current needed to drive the DC-Resiorer network and
the control grid of the crt. The operational amplifier,
comprised of Q184, Q183, and feedback components
R179, C179, maintains the output level of the Z-Axis
Amplifier during quiescent operation.

AUTO-FOCUS CHANNEL SWITCH AND
AMPLIFIER

The Auto-Focus Channel Switch and Ampiifier stages
provide controi voltages to maintain optimum focus of
the crt display. When the front-panel FOCUS control is
set for best definition of the crt display (at low to
medium settings of the INTENSITY controls), these
stages maintain optimum focus for all portions of the
display as it is switched between the A and B Horizontal
displays.

Transistors Q36, 32, Q39, and Q50 act as a current
driven data switch that provides the correct input to the
base of Q67 of the amplifier stage. This switch selects
either the A Intensity, B Intensity or Readout Intensity
input as determined by the X-Y Inhibit and Display B
commands. The input/output table in Table 3-14 shows
the output of the channel switch stage appiled to the
base of Q67 for each combination of the input
conditions.

The Auio-Focus Amplifier is a neninverting operational
amplifier consisting of an input comparator, Q67, Q68
and an output complementary amplifier Q 77, Q8&3.
Signals out of the data switch are shaped by resistors
R63, R62, R64, RE65 and diodes CRB4 and CR65. Focus
Gain adjustment R83 determines the amount of signatl to
the base of QB7 to set the overail gain of the amplifier
stage. Signals applied at the base of (367 are compared
with the voltage at the base of Q68 as set by the Focus
Output Leve! adjustment, R70. The compared signal is

TABLE 3-14
inpui/Output Relationships for the
Auio-Focus Channel Switch

e
£ [re}
2555
£5/38
>5/e5 DATA
XG R0 ouT
HI | & | READOUT INTENSITY
Lo | Lo A INTENSITY
1o | I B INTENSITY

& = HAS NO EEFECT IN THIS CASE.
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then coupled into the bases of Q77 and Q83. Transistor
Q77 normally sets the focus-grid voltage. However,
when Q83 conducts due to a change in intensity
coupled through the data switch, the focus-grid voltage
changes. The output of Q77, Q83 is fed back into the
base of Q68 to return the transistor to the normally on
condition.

HIGH-VOLTAGE POWER SUPPLY
AND CRT

The High-Voitage Power Supply and CRT circuits
provide the potentials necessary for proper operation of
the crt {cathode-ray tube). These circuits, tn conjunction
with the Vertical, Horizontal, Z-Axis and Auto-Focus
Amplifiers, provide all gquiescent potentials and signal
information necessary for a properly displayed cri trace.
The schematic diagram of the High-Voltage Power
Supply and CRT circuits is given on diagram 13, in
Section 8, Diagrams and Circuit Board lllustrations. The
schematic is divided by gray shaded lines separating the
circuitry into major stages. Sub-beadings in the
following discussion use these stage names to aid in
locating and identifying the components and portions of
the circuitry described.

POWER TRANSFORMER

The Power Transformer T14 is driven by a 25 KHz
square-wave voltage from the Converier/Rectifiers
circuit (secondary of Low-Voltage Transformer, T110,
on diagram 14). Three secondary windings on T1i4
provide power for the +130 V Supply, CRT Heater
voltage, Anode Voltage Multiplier, and the CRT Cathode
supply. The sguare-wave output of T14 also drives the
Controi-Grid DC Restorer and the Focus-Grid DC
Restorer stages through the resistor pairs R61-R62 and
R31-R32 respectively. The Fault Sense output,
referenced tc ground in the fransformer secondary
through CR17, CR18, CR19, is connected 1o the Inverter
control circuit (diagram 14).

+130 ¥V SUPPLY

The +130 V Supply provides a semi-regulated voitage for
use in several circuits in the 7904A. Semi-regulation is
achieved by the Inverter Control stage of the
Caonverter/Rectifiers circuit, diagram 14. Diodes CR101
and CR102 rectify the voltage from the secondary of
T14. Capacitors C103, C104 and R104 filter the rectified
voltage.

CRT HEATER

The CRT Heater voltage is provided Dy a separate 6.3
voit secondary winding of T14. The CRT Heater circuit
is elevated io the cathode potential through R93.
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ANODE VOLTAGE MULTIPLIER

Positive acceterating potential for the crt anode is
supplied by the seven-times voitage multiplier contained
within U21. The applied voltage to the input of U21, from
the secondary of T14, is about three kiiovolts peak-to-
peak. This results in an output voltage of about +21
kilovolts at the cri anode. The limit output of U21
provides a dc-level to the intensity Limit circuit {diagram
7.

CRT CATHODE SUPPLY

The negsative three-kilovolt (-2865 V) accelerating
potentiatl for the crt cathode is generated by a voltage
doubler consisting of CR83, CR82, ©82 and C84. High
frequency filtering is accompiished by B84, C86, R86
and C89. Components R86 and C89 also provide an ac~
coupling path for error correction from the Cathode
Supply Regulator stage.

CATHODE SUPPLY REGULATOR

The Cathode Supply Regulator maintains the potential
on the ¢rt cathode and reduces ac ripple from the CRT
Cathode Supply. A sample of the output from the CRT
Cathode Supply stage is connected to the Cathode
Supply Regulator stage through divider resistors R52A,
R118 and R115. High-frequency changes from the CRT
Cathode Supply are coupled to the Cathode Supply
Reguator through C119 and R118.

The Cathode Supply Begulator consists of a
noninverting preamplifier U123 and an inverting output
amplifier, @129, The +50 voit supply connected to pin 3
of U123 (through HV ADJ, R115} in conjunction with the
ground connected to pin 2 of U123 through R122,
provide the reference for error ampiifier U123,
Transistor Q129 is connected as an inverting amplifier
driven by U123 to provide error correction to the crt
cathode supply.

Regulation occurs as follows: Hf the crt cathode voitage
becomes less negative, & positive-going change is
coupied to the input of U123 at pin 3 and resulls in a
positive-going output at pin 6. This positive-going
change is inverted by Q129 to a negative-going change
at its collector. This causes the voltage across C82 to
increase during the positive half ecycle of the input
waveform. During the negative half cycle, the increased
voltage across C82 increases the voltage at the output of
the GRT Cathode Supply to correct the original error.
High-frequency correction signals are ac coupled fo the
crt cathode through C89.

CONTROL-GRID DC RESTORER

The Control-Grid DC Restorer stage elevates the dc
level of the Z-Axis Amplifier output fo a potential more
negative than the crt cathode. This action allows the
control grid to control the crt beam current. The
Controi-Grid DC Restorer stage is driven by the square-~
wave output of T14 pin 8 Diodes CR84 and CR63 are
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forward biased during the positive and negative half
cyctes of the input square wave, respectively, to limit the
square-wave amplitude at their junction. Grid Bias
adjusiment, R65, sets the voitage on the cathode of
CR64 to establish the forward-bias level and peak
positive level at the anode of CR64. The dc level of the
Z-Axis Amplifier output determines the voltage on the
anode of CRB3, which establishes the forward-bias leve!
and peak negative level at the cathode of CR63. The
limited-amplitude square wave at the junction of CR64
and CRB3 is coupled to the junction of CR67 and CR68
through C66. During the positive half cycle, CRB7 is
forward biased to clamp its anode at the crt cathode
voltage level. During the negative haif cycle, C69 is
charged through CR68 to a voltage level more negative
than the crt cathode. The amount of charge is equal fo
the difference between the Grid Bias adjustment setting
and the Z-Axis Amplifier output level. High-frequency Z-
Axis Amplifier signals are coupled to the control grid
through C72, R72, R63 and €69,

FOCUS-GRID DC RESTORER

The operation of the Focus-Grid DC Restorer is simiar
to the operation of the Control-Grid DC Restorer. The
limited-ampiitude square wave at the junction of CH34
and CR33 is coupled to the junction of CR38 and CR3Y
through C36. The amplitude of the positive half cycle of
the input square wave is clamped ai approximately +130
volts by CR34. The peak negative amplitude is
established by the dc level of the Auto-Focus Channel
Switch and Amplifier output {diagram 12) through CR33.
During the positive half cycle, the focus grid voltage is
clamped to the voltage set by the FOCUS control R2005
{diagram 2) and Focus Preset R55 through R37, CR37
and CR38. During the negative half cycle, C38 charges
through CR38 fo establish the proper level at the focus
grid electrode.

CRT CONTROL

The ASTIG adjustment, R2025 (diagram 2), used in
conijunction with the FOCUS contro! R2005 (diagram 2)
to obtain a well-defined display, varies the voitage tevel
on the astigmatism grid. The SHIELD VOLTS
adjustment, R155, varies the positive poteniial on the
grid shielding the vertical deflection plates from stray
voltages existing within and near the crt. GEOM
adjustment, R143, varies the positive level on the
horizontal deflection plate shield to control the overall
geometry of the display.

Two adjustments control the trace alignment by varying
the magnetic field around the c¢rt. The Y-AXiS ALIGN
adiustment, R122 (diagram 10) conirols the current
through L22, which affecis the crt beam after vertical
deflection but before horizontal deflection. Therefore, it
affects only the vertical {Y) components of the display.
The TRACE ROTATION adjustment, R2035 (diagram 2),
controis the current through L21 and affects both the
vertical and horizontal rotation of the beam.
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CONVERTER/RECTIFIERS

The Converter/Rectifiers circuit provides the operating
power for this instrument from an ac line-voltage
source. This circuit includes a LINE VOLTAGE
SELECTOR switch located on the rear panel. Figure 3«
20 shows a detailed block of the Converter/Rectifiers
circuit. A schematic diagram of the Converter/Rectifiers
is given on diagram 14, in Section 8, Diagrams and
Circuit Board Hlustrations. The schematic is divided by
gray shaded lines separating the circuitry into major
stages. These stage names aid in locating and
identifying the components and portions of circuitry
mentioned here.

LINE INPUT

Power is applied through line filter FL10, line fuse F10
and POWER switch §10. The line filter is designed to

Theory of Operation—7904A

keep powerline interference from entering the
insirument, and to keep the approximate 25-kilohertz
Inverter signal from entering the power line.
Components R5, C5 and C8 suppress reverse-recovery
transients of CR15.

The LINE VOLTAGE SELECTOR switch, $12, allows the
instrument to operate from either a 115 volt nominal or a
230 volt nominal line voitage source. In the 115 volt
position, rectifier CR15 operates as a full-wave doubler
with energy-storage capacitors C16 and C17, so the
voltage across the two capacitors in series wili be the
approximate peak-to-peak value of the line voltage. For
230 volt operation, CR15 is connected as a bridge
rectifier, and the voltage across C16 and C17 will be the
approximate peak value of the line voltage. Thus, the dc
voltage applied to the Inverter stage is about the same
for either 115 or 230 volt operation.

Thermistors RT9 and RT13 limit the surge current when
the power supply is first turned on. After the instrument

25 kHz BV
DRIVE
S12
LINE )| INVERTER INVERTER —i——-o LOW-VOLTAGE Log-= SEMI-REGULATED
SELECTOR LINE INPUT START 034 RECTIFIERS oL TABES 10
E%“Qfa VR38 Q40 LOW-VOLTAGE
- 030 T30 REGULATORS
B
:
OVER-VOLTAGE
y STOP
Q46-Q43
510 y PHASE
o POSVNER SENSE i ,
\O INVERTER RECTIFIER
CONTROL CR73
u7s CR74
Q52 2V CR75
054 CR76
:
F1o SENSE
R87
LINE
STOP LV
& - =l SENSE ,
LINE FILTER
FL10 E FEEDBACK
L SENSE REFERENCE
LINE EAULT
b LINE TRIGGER
VOLTAGE TO PLUG-IN SENSE
COMPARTMENTS
4583-69

Figure 3-23. Detailed block diagram of the Converter/Rectitiers circuit.
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is in operation, the resistance of the thermistors
decreases so that they have little effect on the circuit.
When the instrument is turned off, the Inverter Control
stage turns off the Inverter, which prevents it from
discharging C16 and C17; C16 and C17 discharge
slowly through R21 to allow for thermistor thermal-
recovery time, This ensures sufficient thermistor
resistance to limit the turn-on surge current to a safe
level. Since C16 and C17 discharge stowly, dangerous
potentials exist within the power supply for several
minutes after the POWER switch is turned OFF. The
presence of voltage in the circuit Is indicated by the
relaxation oscillator R19, C18 and DS18. Neon bulb
D819 will blink untit the potential across C16 and C17
drops to about 80 volts.

Spark gap electrodes E8 and E13 are surge-voliage
protectors. When the LINE VOLTAGE SELECTOR
switch is in the 115 voit position, only E8 is connected
across the line input. if a peak voitage greater than 230
volts is present on the line, E8 wiil conduct and quickly
open line fuse F10 to interrupt the input power before
the instrument can be damaged. In the 230 volt position,
E8 and E13 are connected in series across the line input
to provide protection for peak voltages greater than 460
volts.

Transformer T8 provides a sample of the line voitage to
the plug-in connectors for triggering at line frequencies.
This line frequency signal is alfso connected to the
Inverter Control stage to sense when line voliage is
present.

INVERTER START

Components R10 and C42 provide a turn-on path
between the input line and the negative side of line-
input filter capacitor C17. Capacitor C42 charges on
each cycle of the input line voltage. When the ¢harge on
C42 reaches about 33 volts, Zener diode VR3S turns on,
which causes Q30, the programmable unijunction
transistor, to fire. This provides base drive to turn on
Q40 through C38. When Q40 turns on, it shock-excites
series-resonant network L37 and C87 ito generate a
damped oscillation. This damped oscillation provides
the drive necessary to start the Inverter switching action,
After the Inverter is operating, the recurrent waveform at
the collecior of Q40 keeps C42 discharged through
CR49, thus disabling the Inverter Start network while the
instrument is on.

INVERTER

The Inverter stage converts the dc voltage across C16
and (17 to a sine-wave current to drive power
transformer T110. Once the Inverter has been started by
the Inverter Start network, transformer T30 provides
feedback to the bases of Q34 and Q40 to sustzin
oscillation. These transistors operate at a forced beta of
4 due to the turns ratio of T30. Also, T30 provides a 601
turn ratio center-tapped winding for pre-regulation and
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fault protection shut-down. The Inverter Control stage
short circuits one-half of this winding to either delay the
turn-on of Q34 and Q40 or to completely stop their
switching action.

The switching action of Q34 and Q40 generates a
square-wave voltage with an amplitude approximately
equal to the de voltage at the input to this stage. The
square-wave voltage at the emitter of Q34 supplies the
drive necessary to maintain a sine-wave current in the
series-resonant network of L37 and C37. Diodes CR34
and CR41 provide paths for series-resonant current
when Q34 and Q40 are heid off for pre-regulation.

To aid in understanding circuit operation, Figure 3-24A
shows a representation of the Inverter stage as a switch.
The three possible states of the Inverter are depicted by the
three possible swiich positions: Q34 is on in position (a);
Q40 is on in position {c}; cr both transistors are held off for
pre-regulation in position (b}. In the composiie current wave-
form of Figure 3-24B, the relative phase and ampiitude of
each component of |5 is shown for periods T,, T, and T,
corresponding to the three switch positions. Figure 3-24C
and Figure 3-24D show the relationship of the tnverter volt-
age and primary winding voltages with respect to the cur-
rent waveform.

The normal sequence of operation is as follows: assume
that the voliage at point X is some voltage more positive
than the negative supply voltage and that Q490 has just
turned on. The current labeled s in Figures 3-24A and 3-
24B flows as the voltage at point W goes negative. Point
X goes toward the negative supply voltage as C37
charges through L37. The voltage across the primaries
of T110 and T35 at point Y produces a voltage at the
secondary of T35 that is sensed by the Inverter Control
IC, U75 {see Fig. 3-24D). When this voltage changes
phase from negative (o positive, Q40 is held off {turned
off} by U75. Due to the inductive action of L37, current
continues to flow through the Invertsr circuit, pulling the
voltage at point W below the negative supply voltage.
This forward biases CR41, which now conducts I
{Figures 3-24A and 3-24B). After a predetermined timse,
the Inverter Control 1C, U75, allows (134 to turn on and
conduct the current labeled Iz in Figures 3-24A and 3-
24B. 3Since Q34 is now conducting, the voitage at point
X charges toward the positive supply voltage through
L37. Once again, voltage phase change is sensed at the
secondary of T35 by U75 as previously described.
Transistor Q34 is held off at this time, and Is flows due to
the inductive action of L.37 pulling the anode of CR34 to
& voltage greater than the positive supply voltage. After
a time determined by the Inverter Control stage, Q40
congucts the current labeled s, and the cycie repeats
itself.

OVER-VOLTAGE STOP

Whenever the voltage across the primary of 7110
exceeds a safe level, the Over-Voltage Stop stage shuts
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Figure 3-24. {A) Representation of Inverter stage. Idealized waveforms of {B) total Inverter current, |, (C) Voltage across CRA1 and (D}
Yolage across primaries of 7110 and T35.
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down the Inverter to protect Inverter components from
damage. For example, this stage activates whenever the
normal voitage regulating path through Q52 and T30 is
inoperative.

Capacitor C43 charges through R44 and CRA38 to the
peak voltage across the primary of T110. If this voltage
exceeds a safe level, Q45 conducis to cause Q43 and
Q46 to turn on. When Q46 turns on, the base-drive
winding of T30 is short-circuited, which stops the
Inverter switching action. Since Q43 is turned on, C42
{in the Inverter Start network) is prevented from
charging and from firing Q30, thus preventing the
inverter from starting. Transistors Q45 and Q43
continue to conduct until C43 has discharged
sufficiently, through R45, to turn Q45 off. At this point,
Q43 and Q48 will turn off and the Inverter will start on
the next positive half cycle of the line.

INVERTER CONTROL

The Inverter Control stage, made up of primarily of U75,
provides pre-regulation and fault protection functions.
For pre-regulation purposes, U75 varies the hold-off
fime (Ts, in Fig. 3-24B) of the Inverier switching
transistors.

Under normal operating conditions, only the voltage
sense (E Sense) input at pin 15 controls the hold-off
time. However, various fault conditions can affect hold-
off time or stop the Inverier operation altogether. The
operation of individual functions of the Inverter Control
stage is described in the foliowing discussion.

Pre-Regulator

The pre-regulator operation of U75, maintains constant
voltage at the outputs of the Low-Voliage Rectifiers
stage. It also provides constant peak-to-peak voltage to
the High-Voltage Power Supply and CRT circuit
(diagram 13).

Transformer T35 provides Inverter phase information
and power to U75. The phase information is connected
to pins 10 and 11 through C77 and C78. Bridge rectifier
CR73, CR74, CR76 and CR75, provides positive and
negative operating voltages to U75. A shunt regulator in
U75 maintains the +7.5 volts at pin 6. The -2 voit
{nominzal} supply connected to pin 7 is unregulated,
Zener diode VR72 provides protection against open
circuit conduction (U75 removed) and Is normaliy not
conducting.

Pirt 15 is the voitage sensing (E Sense) point of the pre-
regulator circuit. Zero volts at pin 15 indicates proper
regulation. Zener diode VH88 provides a stable
reference voltage for sensing-divider resistors R93, R85,
R86 and RB87. Variable resistor RA93, in this divider,
adjusts the ratio of the divider to adjust the output of the
+108 volt supply. Qutpuis of the other supplies are then
set by the turns ratio of T110.
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Integrated circuit U75 regulates the inverter by varying
the hold-off time of the switching transistors, Q34 and
Q4G. A variabie pulse-width monostable muitivibrator in
U785 is triggered at pins 10 and 11 whenever the Inverter
current changes direction. The puise width holds off the
Inverter by turning on transistor Q52 through pin 2 of
U75, thus shorting out the base drive to Q34 and Q40.
The pulse width, and therefore holdoff, is controlied by
a ramp at pin 12, If the voltage at the E Sense input, pin
15, is too low, the ramp is not allowed to rise very high
and the pulse width and holdoff are short. As the E
Sense voltage rises, the ramp is allowed 1o rise fo a
higher voltage level, increasing the holdoff time.

Fault Protection

The fault protection portions of U75 provide protection
for the power supply components due to short circuits,
turn-on surge currents, and other malfunctions. When a
fault is detected at the Fault Sense input {pin 2) or |
Sense input {pin 13), a current from the Fault Holdoff
Time output (pin 1) charges C64. |f the detected fault
lasts fonger than about 10 milliseconds, C64 will charge
positive enough to initiate a positive output at pin 8. This
output turns on Q54 and Q52 which turns off the
Inverter. The Inverter will remain off while C54
discharges through R54, keeping Q54 and Q52 turned
on. The Inverter restarts in roughly 500 milliseconds
when the current through R54 is insufficient to keep Q54
and Q52 turned on. When the inverter restarts, C54 is
recharged through CR59 and R59. This cycie repeats
until the fauit is corrected, with the Inverter on for about
10 milliseconds, and off for about 500 milliseconds.

inverter Current Limiter

The inverter current limiter protecis the Inverter
components from damage due to excessive current
turn-on or short circuits. Operation of this stage is
similar to the pre-regulator {voltage regulation). The
inverter current limiter takes control of the Inverter hold-
off time whenever pin 13 starts to go negative.
Transformer T35 provides a current step-down. The
current is rectified and fiows through R84, the current-
sensing resistor. The voltage across R84 is negative and
proportional to the Inverter current. The | Sense input at
pin 13 U75 is normalty heid positive through divider RB1,
R82 and R83. The inverter Current Limiter takes controf
of regulation when pin 13 reaches near zero volts. Peak
Inverter current is limited to about 5 amperes. H the
volftage at pin 13 remains near zero for more than about
1G milliseconds, pin 8 will go positive to turn off the
Inverter,

Fault Sense

The fault sense portion of U75 provides overload
protection for supplies on the Low Vollage Regulators
and Fan Board schematic, (diagram 15) and other
supplies generated throughout the instrument. Resistive
networks from supplies are connected to the Fault
Sense input at pin 2 of U75. During normal operation,
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the voltage at the Fault Sense input remains near zero. If
cne of the inputs changes sufficiently to cause this
voltage level to vary 200 miilivolis (positive or negative)
for more than 10 milliseconds, a positive output at pin 8
of U75 stops the Inverter.

Line Stop

The tine stop portion of U75 stops the Inverter when the
POWER switch, on the front panel, is turned OFF. The
Line Stop stage will also stop the Inverter if the ac line
voitage falls below a minimum value,

The line-frequency signal from transformer T8 is
connected 1o pin 4, the Line Stop Sense input of U75,
During normal operation, the line-frequency signal
causes the Line Stop Timer terminal (pin 3) to
periodically discharge to ground. When the line-
frequency signal is interrupted or falls below a minimum
value, C67 will charge to approximately +0.7 volts
causing the Line Stop stage to produce a positive output
at pin 8 of U75 which stops the inverter.

LOW-YOLTAGE RECTIFIERS

The Low-Voltage Rectifiers stage rectifies the square-
wave ac voliages at the output windings of 7110 to the
dc levels used for all regulated supplies in this

instrument.
45
NS
LOW-YOLTAGE REGULATORS
AND FAN BOARD

A schematic diagram of the Low-Voltage Regulators and
Fan Board circuit is given on diagram 15, in Section 8,
Diagrams and Circuit Board Hiustrations. The schematic
is divided by gray shaded lines separating the circuitry
fnto rajor stages. These aid in locating and identifying
the components and portions of circuifry described
here. Sub-headings in the following discussion use
these stage names to further identify the components
and portions of the circuitry shown on diagram 15,

The Low-Voltage Reguiators convert semi-reguiated
voliages from the Converter/Rectifiers circuit (diagram
14) to stabilized low-ripple output voitages. The
regulators are series type, using the +50 voit supply as a
reference.

OPERATIONAL AMPLIFIER POWER SUPPLIES

The operational amplifiers used to reguiate the +50, +15,
+5, ~60, and -15 volt suppiles require that four special
voltages be generated for their operation:

(1) The +22 voit supply is generated from the semi-
regulated +54 volt supply by reference zener diode VR32
and emitter follower Q34.

" (2) The -22 volt supply is generated from the semi-
regulated -54 volt supply by reference zener diode VR38
and emitter follower Q38.
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(3) The +5.6 volt supply is generated from the semi-
regulated +17 volt supply by zener diode VR152.

(4} The -5.6 volt supply is generated from the semi-
regulated -17 volt supply by zener diode VR156.

+50 V REGULATOR

Semi-regulated +54 volts from the Converter/Rectifiers
circuit (diagram 14) provides the unregulated voltage
source for this supply. Differential amplitier U15
compares the feedback voltage at pin 2 against the
reference voitage at pin 3. The error output at pin 6 of
U15 reflects a difference between these iwo inputs,
Zener diode VR12 sets a reference ievel of about +9 volts
at pin 3 of U15. A sample of the output voltage from the
+50 volt supply is connected to pin 2 of U15 through
divider network R16, R15 and R14. Variable resistor R15
in this divider sets the ouiput level of this supply. Notice
that the feedback voRtage of this divider is obtained from
a line labeled +50 VS (sense). If the feedback voltages
were obtained at the supply, the voltage at the load
would not stay constant, due to the inherent resistance
of the interconnecting cable between the supply and its
ioad. The sense configuration overcomes this problem
by sensing the voltage at the load. Since the current in
the sense line is smali and constant, the load voliage is
held constant regardless of the load current.

Regulation of voltage occurs as follows: f the output
level of this supply decreases (becomes less positive)
due to an increase in load or a decrease in input voltage
(as a resuit of line-voltage change or ripple), the voltage
across divider R18, R15 and R14 decreases also. This
results in a less positive level, at pin 2 of 15, than that
established by zener diode VR12 at pin 3 of UJ15. This
decreases the current through CR15 and VR17 causing
an increase in current through the base-emitter junction
of Q28 This results in increased conduction of Q28, the
+50 volt series regulator. The load current increases,
therefore the voltage across the load also increases
(becomes more positive) sufficiently to balance the
input into differentiai amplifier U15, The +50 V ADJ, R15,
sets the output level of this supply.

Gurrent limiting is provided for the +50 volt supply if
excessive current is demanded from the supply. Since
the icad is connected to this supply through R28, all
current from the +50 volt supply must flow through this
resistor, Under normal operation, there is insufficient
voltage drop across R28 to turn Q22 off. However, when
excessive current is demanded from the +50 voit serfes

regulator {(Q28) due to a short circuit or similar
maifunction at the output of this supply, the voltage
drop across R28 increases and begins to turn off Q22.
The reduced collector current of Q22 resuits in a
reduction of current through Q28. This current-limiting
protects Q28 from damage due to excessive power
dissipation,

3-63



Theory of Operation—79044

Several protection diodes are also included in this
circuit. Diode CR28 prevents the output of this supply
from going more negative than about -0.6 volt if it is
shorted to a negative supply. Zener dicde VR1G and
diode CR10 supply a turn-on voltage for U15 to start the
+50 volt supply wher the instrument is first turned on.
As soon as the +50 voit supply turns on, CR10 stops
conducting.

-15 ¥V REGULATOR

Basic operation of all stages in the ~15 Regulator is the
same as for the +50 Regulator. The reference level for
this supply is sstablished to ground through R82 at pin &
of U84B. The divider ratio of R80 and R81 sets a level of
zero volts at pin 6 of UU84B. The level on the +50 VS
{sense) line is held stable by the +50 volt supply. Any
change at the output of the -15 volt supply appears at
pin 6 of U848 as an error signal. The output voltage is
regulated in the same manner as described for the +50
volt supply. Diode CR96 keeps the output of this supply
from going more positive than about +0.6 volt if it is
shorted to one of the more positive supplies.
Operational amplifier UB4A provides current fimiting for
Q%4 by monitoring the voltage drop across R85 When
too much current is demanded from the supply, the
increased voltage drop across R95 allows U84A to turn
(388 off, reducing the current through Q%4

+5 ¥ REGULATOR

The operation of the +5 V Regulator is basically the
same as described for the previous supply regulators,
Error voltage is provided through R131 to pin 2 of
Ui14A, and pin 3 is referenced to the +50 VS (sense)
line. The divider ratio of R113 and R114 is 10:1, so pin 3
of U114A is at +5 voits when the supply is operating
normally. The level on the +50 V Sense line is held stable
by the +50 volt supply. Therefore, any change at the
output of the +5 volt supply appears at pin 2 of U114A as
an error sigral. The output voltage is reguiated in the
manner described previously for the +50 volt supply.
Diode CR132 limits the output of this supply to about
-0.6 voit, if it is shorted to one of the negative supplies.

The +5 volt current limiting, accomplished by U114B,
protects this supply from excessive ouiput current
damage. With normal suppiy current through R133 and
R134, the voitage drop across this parallel resistance
biases Q118 on. If the current through R133 and R134
increases above a safe level, pin 7 of U114B reduces the
forward blas current to Q118. Now, the base current of
0122 is reduced which decreases the voltage on the
base of Q126. This limits the conduction of Q126 to a
safe current level

+15 V REGULATOR

The +15 V Regulator regulates in the same manner as
the +5C volt suppty; current limiting operates in the
manner described for the +5 volt supply. Error feedback
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voltage to pin 2 of UB4A is provided through R69. Pin 3
of UB4A is referenced to the +50 VS ( sense) line. The
divider ratio of R81 and R62 sets pin 3 of UB4A at +15
volts. Any change in the cutput level of the +15 volt
supply appears at pin 2 of UB4A as an error signal. This
results in an opposite change at the output, pin 1 of
US4A, which is conveyed to the +15 voit series regulator
transistor 74, through CR64 and QB68, to correct the
error in the output voltage of the supply. Diode CR78
limits the output of this supply to about -0.6 volt i itis
shorted to one of the negative supplies.

-50 V REGULATOR

Operation of the -50 V Regulator is basically the same
as described for the +50 volt supply; current limiting
operates in a similar manner, as described for the +50
volt supply. Error voltage to pin 2 of U45 is provided by
divider R45-R46 and is referenced to the -50 VS {sense)
line. The divider ratio of R45 and R46 sets the level at
pin 2 of U45 at zero volts when the output of this supply
is correct. The protection dipde CR58 limits the output
voltage of this supply to +0.6 volt should the supply be
shorted to a positive supply.

FAN CIRCUIT (SN B039999 & Below)

The fan motor used in this instrument is a brushless dc¢
motor, using Hall Effect devices. The two Hall Effect
devices sequentially drive the four transistors (Q20 A, B,
C and D) which, in turn, control the current flow through
the four field windings. The fan motor speed is requlated
by limiting the current flow through Q10. Diodes CR21,
CR22, CR23 and CR24 rectify the back voliage
produced by the four field windings. This voltage is
applied to the base of Q10 through resistive divider
network 24, R25 and R11. The voltage developed by
this circuit is proportional to the motor speed. if the
motor speed starts to increase, the current drive to the
base of Q10 will decrease, reducing the current to the
motor, thus maintaining a2 constant motor speed.

FAN CIRCUIT (SN B04D00O0 & Up)

Gurrent for fan B20 is provided by the +15V supply
through P90 on Low Voltage Regulator board A22. The
fan's 12 volt operating level is achieved by dropping ap-
proximately 3 volts across R20.

GRATICULE LIGHT SUPPLY

The Graticule Light Supply provides power to illuminate
the graticule lights. The front-panel GRAT ILLUM
potentiometer controls the output of this supply to set
the brightness of the graticule lights. Transistors Q144,
Q148 and diode CR148 form a voltage foliowing current
buffer. The output voltage at the collector of Q148
follows the voltage set at the base of Q144 by the divider
made up of R142, R141, R143 and the front-panel GRAT
iLLUM controt on diagram 7. Resistor R148 limits the
output current from this supply to protect Q148 from
damage due to a short circuit.
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MAINTENANCE

This section of the manual contains information for performing preventive maintenance, troubleshooting, and
corrective maintenance for the 7904A Oscilloscope mainframe.

PREVENTIVE MAINTENANCE

Preventive maintenance, when performed on a regular basis, can prevent instrument breakdown and may improve the
reliability of the instrument. The severity of the environment to which the instrument is subjected will determine the
frequency of maintenance. A convenient time to perform preveniive maintenance is before electrical adjustment of the

instrument,

CABINET PANEL REMOVAL

| warninG l

To avoid personal infury, do not touch sharp
edges on instrument covers. Instruments
equipped with Option 3 (meeting EMC
specifications) have thin metal seals that
could cause culs and scratches.

Dangerous potentiais exist at several points throughout
this instrument. When the instrument is operated with
the covers removed, do not touch exposed connections
or components. Some transistors have voltages present
on their cases. Disconnect power before cleaning the
instrument or replacing parts.

The side, top, and bottom cabinet panels provide
protection to personnel from gperating potentials
present within the instrument. In addition, they reduce
radiation of electromagnetic interference from the
instrument. The cabinet panels are held in place by
slotted fasteners. To remove the panels, turn each
fastener counterclockwise a quarter turn with a large
screwdriver. Lift the panels away. Operate the
instrument with the panels in place to protect the
interior from dust.

CLEANING

The 7904A should be cleaned as often as operating
conditions require. Accumulation of dirt in the
instrument can cause overheating and component
breakdown. Dirt on components acts as an insulating

blanket and prevents efficient heat dissipation. 1f also
provides an electrical conduction path which may result
in instrument failure. The side panels reduce the amount
of dust reaching the interior of the instrument.
Operation without the panels in place necessitates more
frequent cleaning.
S\/'\f‘\/\.’
; CAUTION

LSNP NP NP P N

.

Avgid the use of chernical cleaning agents
which might damage the plastics used in this
instrument. Exercise care when cleaning
Hypcon connectors; see cleaning
instructions under Hypeon Connectors in
this section. Use a nonresidue type of
cleaner, preferably isopropyl alcohol, totally
denatured ethyl alcohol, or a Freon TF
cleaner such as Spray-On #2002, Before
using any other type of cleaner, consult your
Tektronix Service Center or represeniative.

EXTERIOR

Loose dust accumulated on the outside of the
instrument can be removed with a soft cloth or smali
brush. The brush is particularly usefu! for dislodging dirt
on and around the front-parel contreis. Dirt which
remains can be removed with a soft cloth dampened in a
miid detergent and water solution. Abrasive cleaners
should not be used.

CRT

Clean the plastic lght filter, impiosion shield, and the crt
faceplate with & soft, lint-free cloth dampened with
denatured aicchol.

The crt mesh filter (furnished with Option 3 only} can be
cleaned as follows:



Maintenance--72044

1. Hold the mesh filter in a vertical position and brush
lightty with a soft, No. 7 water color brush to remove
fight coatings of dust or lint,

2. Greasy residues, or dried-on dirt, can be removed
with a solution of warm water and a neutral-pH
liguid detergent. Use the brush to lightly scrub the
filter.

3. Rinse the filter thoroughly in clean water and allow
to air dry.

4. If any lint or dirt remains, use clean low-pressure air
to remove it. Do not use tweezers or other hard
cleaning tools on the filter, as the special finish may
be damaged.

5. When not in use, stere the mesh filter in a lint-free
dust-proof container, such as a plastic bag.

INTERIGR

Cleaning the interior of the instrument should only be
occasionally necessary. The best way to clean the
interior is to blow off the accumulated dust with dry,
low-velocity air (approximately 5 lb/in®). Remove any
dirt which remains with a soft brush or a cloth
dampened with a mild detergent and water solution. A
cotton-tipped applicator is useful for cleaning in narrow
spaces, or for cleaning more delicate circuit
compoenents,

T N NP e SN

S
2 CAUTION 5

Circuit boards and components must be dry
before applying power to prevent damage
from elecitrical arcing.

The high-vclitage circuits should receive special
attention. Excessive dirt in this area may cause high-
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voltage arcing and result in improper instrument
operaticn,

VISUAL INSPECTION

The 7804A should be inspected occasionally for such
defects as broken connections, improperly seated
semiconductors, damaged or improperly installed circuit
boards, and heat-damaged parts. The corrective
procedure for most visible defects is obvious; however,
particuiar care must be taken if heat-damaged parts are
found. Gverheating usually indicates other trouble in the
instrument; therefore, correcting the cause of
overheating is important to prevent recurrence of the
damage.

SEMICONDUCTOR CHECKS

Periodic checks of semiconductors are not
recommendad. The best check of semiconductor
performance is actual operation in the instrument. More
details on semiconductors are given under
Troubleshooting later in this section.

PERIODIC ELECTRICAL ADJUSTMENT

To ensure accurate measurements, check the electrical
adjustment of this instrument after each 2000 hours of
operation, or every 12 months if used infrequently. In
addition, replacement of components may necessitate
adjustment of the affecied circuits. Complete
adjustment instructions are given in Section 5, Checks
and Adjustments. These procedures can be helpful in
localizing certain troubles in the instrument and, in
some cases, may correct them,
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TROUBLESHOOTING

The following information is provided to facilitate troubleshooting of the 7904A Oscilloscope mainframe. Information
contained in other sections of this manual should be used In conjunction with the following data to aid in locating &
defective component. An understanding of the circuit operation is helpful in locating troubles. See Section 3, Theory of

Operation, for this information.

TROUBLESHOOTING AIDS

DIAGRAMS

Compiete schematic diagrams are given on the pullout
pages in Section 8, Diagrams and Circuit Board
Hiustrations. The component number and electrical
value of each component in this instrument are shown
on these diagrams. {See the first page of the Diagrams
and Circuit Board HHustrations section for definitions of
the reference designators and symbols used to identify
components in this instrument.) Important voltages and
numbered waveform test points are also shown on the
diagrams. The waveforms, and the numbered test points
where they were obtained, are |located adjacent to each
diagram. The portions of circuits mounted on cirouit
boards are enclosed with heavy, solid-black lines,

CIRCUIT BOARD ILLUSTRATIONS

To aid in locating circuit boards, a circuit board location
illustration appears on the back of the pullout page
facing each schematic diagram. In addition, an
illustration of the circuit board(s) is included here, with
the physicai location of the components and waveform
test points that appear on the schematic diagram
identified. Each circuit board illustration and schematic
diagram is arranged in a grid locator with an index to
facilitate rapid location of components contained on the
circuit board and in the schematic diagrams.

ADJUSTMENT AND TEST POINT LOCATIONS

To aid in locating test points and adjusiable
componenis called out in the various sections of the
Checks and Adjustments procedures, the Adjustment
and Test Point Locations pullout pages are provided in
the rear of Section 8, Diagrams and Circuit Board
Hiustrations.

COMPONENT COLOR CODING

The instrument contains carbon composition resistors,
metal-film resistors, and wire-wound resistors., The
resistance values of wire-wound resistors are usually
printed on the component body. The resistance values
of composilion resistors and metal-film resistors are
color coded on the compenents using the EIA color
code {some metal-film resistors may have the value
printed on the body). The color code is read starting
with the stripe nearest the end of the resistor.

Composition resistors have four stripes, which consist
of two significant figures, a multiplier, and a tolerance
value (see Fig. 4-1). Metal-film resistors have five stripes
consisting of three significant figures, a multiplier, and a
tolerance value.

The values of common disc capacitors and smali
electrolytics are marked on the side of the component
body. The white ceramic capacitors used in the
instrument are color coded using a modified ElA code
(see Fig. 4-1).

The cathode end of giass-encased diodes is indicated
by a stripe, a series of stripes, or a dot {see Fig. 4-2).
The cathode and anode ends of metal-encased diodes
can be identified by the dicde symbo! marked on the
body.

SEMICONDUCTOR LEAD CONFIGURATIONS

Lead configurations for semiconductor devices used in
the 7904A Oscilloscope are shown in Figure 4-2,

STATIC-SENSITIVE DEVICES

VAT ATAYaYs

; CAUTION

NP NP NP S

Static discharge can damage any
semiconductor component in this
instrument.

This instrument contains electrical componentis that are
susceptible to damage from static discharge. See Table
4-1 for relative susceptibility of various classes of
semiconductors. Static voltages of 1 kV to 30 kV are
common in unprotected environments.

Observe the following precautions to avoid damage:
1. Minimize handling of static-sensitive components.
2. Transport and store static-sensitive components or

assemblies in their original containers, on a metal
rail, or conductive foam. Label any package that

contains static-sensitive assemblies or components.

3. Discharge the static voltage from your body by
wearing a wrist strap while handling these

4-3
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COLOR CODE

CERAMIC
CAPACITORS

METAL-FILM

COMPOSITION RESISTORS

RESISTORS

@ @ an{f@- 18T, 2ND, AND 38D SIGNI FICANT FIGS. @AND/OR @ COLOR CODE MAY NOT

@D - MULTIPLIER (T) - TOLERANCE; BE PRESENT ON SOME CAPACITORS;
() - TEMPERATURE COEFFICIENT,

RESISTORS CAPACITORS
COLOR | SIGNIFICANT
FIGURES |MULTIPLIER |[TOLERANCE | MULTIPLIER TOLERANCE
(OHMS) (pF) OVER 10pF | UNDER 10pF
BLACK 0 1 — 1 +20% + 2pF
BROWN 1 10 1% 10 1% %0.1pF
RED 2 102 ar 100 +29% 1020r 100 £2% —
ORANGE 3 1030r 1K +3% 103 or 1000 +3% -
+100%
YELLOW 4 104 or 10K +4% 10% or 10,000 00/0 _—
= i+]
5 ; 10%0r " +
GREEN 5 105 or 100 K +1/2% 100.000 +5% £0.5pF
10% or
6 I —
BLUE 3] 10% or 1 M +1/4% 1,000,000
7
+80%
—_— e -2 +0.26pF
GRAY 8 10200001 | oo 0.260
WHITE 9 — —_— 10! or 0.1 +10% Z1pF
GOLD — 1071 or 0.1 5% - - i
SILVE#R T 102 or 0.01 +10% — ——— e
NONE — e +20% ——— £10% +1pF

4593-400

Figure 4-1. Color code for resisiors and capacilors.

4-4
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NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

ANODE
ANODE
¢ E c £ c E c B CATHODE CATHODE
<] g 8
E

b PLASTIC-CASED TRANSISTORS wmressnmmrmemeed SIGNAL DIODE LIGHT EMITTING

DIODE (L.E.D.)

SINGLE DUAL

 — METAL-CASED TRANSISTORS R PLASTIC-POWER DARLINGTON
TRANSISTOR TRANSISTCR

PIN NUMBER
SEQUENCE PATH

INTEGRATED CIRCUITS

4583-401A

Figure 4-2. Semiconductor lead configurations,
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TABLE 4-1
Relative Susceptibliity To
Static Discharge Damage

Relative
Semiconductor Classes Susceptibiiity

Levels’
MOS or CMOS microcircuits or 1
discretes, or linear microcircuits
with MOS8 inputs. (Most Sensitive)
ECL 2
Schottky signal diodes 3
Schottky TTL 4
High-frequency bipotar transistors 5
JFETs 6
Linear Microcircuits 7
Low-power Schotiky TTL 8
TTL {Least Sensitive)} 9

"Voltage equivalent for levels:

1=10010500 V 8 = 600 to 800 V

2 =200 1o 500 V 7 = 400 to 1600 V (est.)
3=250 ¥ 8- 800V

4= 500V 9= 1200V

5= 400 to 600 V

{Vottage discharged from a 100 pF capacifor through & resistance of 100
ohms,)

components. Servicing static-sensitive assemblies
or components should be performed only at a
static-free work station by qualified service
personnel,

4. Nothing capable of generating or holding a static
charge should be allowed on the work station
surface.

5. Keep the component leads shorted together
whenever possible.

8. Pick up components by the body, never by the
leads.

7. Do not slide the components over any surface.
8. Avoid handling components in areas that have a
floor or work-surface covering  capable of

generating a static charge.

8. Use a soldering iron that is connected to earth
ground.

10. Use only special antistatic vacuum type desoldering
tools such as the Pace model PC10.

MULTI-PIN CONNECTORS

Pin 1 on multi-pin connectors is designated with a
triangle. A triangle, dot or sguare printed on circuit
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boards denctes pin 1. When a connection is made to a
circuit board, the orientation of the triangle on the muiti-
pin holder is determined by the index (triangle, dot or
square) printed on the circuit board (see Fig. 4-3). Some
multi-pin connectors are keyed with a plastic pin that
protrudes through a hole on the circuit board. Proper
mating with the multi-pin connector and the pin{s) on
the cireuit board cannot be accomplished unless this pin
is aligned with the hole on the circuit board.

Some multi-pin connectors are equipped with a locking
mechanism to more readily secure the connector to the
circuit board. To remove these connectors, grasp the
connector body and pull perpendicular to the circuit
board. They should not be removed by pulling on the
wire leads; this causes the locking mechanism to clamp
onto the circuit board pins.

END-LEAD
MULTLPIN
CONNECTOR

INDEX

END-LEAD

HMOLDER
MULTE-PIN
COMNECTOR
P
\\
g
MULTI-PIN
CONNECTOR
INDEX C1986-68

Figure 4-3. Orientation of muiti-pin connectors.

TROUBLESHOOTING EQUIPMENT

The following equipment is useful for troubleshooting
the 7904A Oscilloscope mainirame:

1. Transistor Tester
Description: Dynamic-type tester.

Purpose: Test semiconductors,



Recommended type: TEKTRONIX 577/177 Curve
Tracer, TEKTRONIX 576 Curve Tracer, 7CTIN
Curve Tracer plug-in unit and a 7000-series
oscilloscope system, or a 5CTIN Curve Tracer plug-
in unit and a 5000-series oscilloscope system.

. Digital Multimeter

Description: 10 megohm input impedance and 0 to 1
kilovolt range, ac and dc; ohmmeter accuracy,
within 0.1%. Test probes must be insulated to
prevent accidental shorting.

Purpose: Check voltages and resistances.

Recommended type: TEKTRONIX DM 501A Digital
Multimeter {requires T™M 500 power moduie).

. Test Oscilloscope

Description: Frequency response, dc to 100
megahertz minimum,; deflection factor, 5 millivolts
to 5 volts/division and 1 milliampere to 1
ampere/division. A 10X, 10-megohm voitage probe
should be used to reduce circuit loading for voltage
measurements. For current waveforms, use a
Tektronix P6021 Current Probe with passive
termination, or the equivalent.

Recommended type: Refer to the Tektronix
Products catalog for applicable oscilloscope
system.

. Variable Autotransformer

Description: Output variable from 0 to 140 voits, 10
amperes minimum rating. Must have three-wire
power cord, plug, and receptacle.

Purpose: Vary input line voltage when
troubleshooting in the power-supply unit.

Recommended type: General Radio WIOMT3w
Variac Autotransformer.

. Isclation Transformer

Description: 1.1 turns ratio, 3500 volt-amperes
minimum rating, 50-60 cycie. Must have three-wire
power cord, plug, and receptaclie with ground
connection carried through from input to output.

Purpose: To isolate 7904A from line potential when
troubleshooting power supply.

Recommended iype: Stancor #P6298 (for 115-voit
line only}) modified io include three-wire power
cord, plug, and receptacle.

Maintenance—7804A

TROUBLESHOOTING TECHNIQUES

This troubleshooting procedure is arranged to check the
simple trouble possibilities before proceeding with
extensive troubleshooting. The first few checks ensure
proper cennection, operation, and adjustment. f the
trouble is not located by these checks, the remaining
steps aid in locating the defective component. When the
defective component is located, replace it foliowing the
replacement procedures given under Corrective
Maintenance.

1. CHECK CONTROL SETTINGS

Incorrect control settings can indicate a trouble that
does not exist. If there is any question about the correct
function or operation of any contro! on the 7904A, refer
to Section 2, Operating Instructions.

2. CHECK ASSCOCIATED EQUIPMENT

Before proceeding with troubleshooting, check that the
equipment used with this instrument is operating
correctly. Also, check that the input signals are properly
connected and that the interconnecting cables are not
defective. Check the line-voltage source.

3. VISUAL CHECK

Visually check that portion of the instrument in which
the trouble is located. Many troubles can be found by
visible indications, such as unsoldered connections,
loose cable connections, broken wires, damaged circuit
boards, and damaged components.

4. CHECK INSTRUMENT ADJUSTMENT

Check the electrical adjustment of this instrument, or of
the affected circuit if the trouble appears in one circuit.
The apparent trouble may only be a result of
maladjustment. Complete adjustment instructions are
given in Section 5, Checks and Adjustments.

5, ISOLATE TROUBLE TO A CIRCUIT

To isolate trouble to a particular circuit, note the trouble
symptom. The symptom often identifies the circuit in
which the trouble is located. When trouble symptoms
appear in more than one circuit, check the affected
circuits by taking voltage and waveform measurements.
Also check for the correct oulput signals at the front-
and rear-panel output connectors with a test
oscilloscope. If the signal is correct, the circuit is
working correctly up to that point. For example, correct
sawtooth output indicates that the time-base unit and
sawtooth output portion of the Cutput Signals circult is
operating correctly. If a malfunction in the Readout
System is suspected of causing trouble to appear in the
Z-Axis Amplifier, Vertical Ampiifier, or Horizontal
Amplifier circuits, the trouble can be localized by
removing the Readout System circuit board. This board
can be removed without significantly affecting the
operation of other circuits in the instrument.

4-7
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Incorrect operation of all circuits often indicates trouble
in the power supply. Check first for correct voltage of
the individual supplies. However, a defective component
elsewhers in the instrument can appear as a power-
supply trouble and may also affect the operation of
other circuits, If incorrect operation of the power
supplies is suspected, refer to Troubleshooting the
High-Efficiency Power-Supply Unit given later in this
section,

6. CHECK VOLTAGES AND WAVEFORMS

Often the defective component can be located by
checking for the correct voltages or waveforms in the
circuit. Typical voltages and waveforms are given in
Section 8, Diagrams and Circuit Board Hlustrations.

NOTE

Yoltages and waveforms given in Section 8,
Diagrams and Circuit Board Hllustrations, are
not absolute and may vary slightly between
7804A Oscilloscope mainframes. To obtain
operating conditions similar to those used fo
take these readings, see the appropriate
schematic.

7. CHECK INDIVIDUAL COMPONENTS

The following procedures describe methods of checking
individual components in the 7904A. Components which
are soldered in place are best checked by first
disconnecting one end. This Isolates the measurement
from the effects of surrounding circuitry.

WARNING

To avoid electric-shock hazard, always
disconnect the 7904A from the power source
before removing or replacing components.

Fuses

Access to the 7804A line fuse is through the instrument
rear panel. To check for an open fuse, measure
continuity with an ochmmeter.

Transisiors

A good check of transistor operation is actual
performance under operating conditions. A transistor
can most effectively be checked by substituting a new
component for it (or one which has been previously
checked). However, be sure that circuit conditions are
not such that a replacement transistor might also be
damaged. If substitute transistors are not available, use
a dynamic tester. Static-type tesiers are not
recommended, since they do not check operation under
simulated operating conditions.
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integrated Circuits

Iintegrated circuits can be checked with a voltmeter, test
oscilloscope, or by direct substitution. A good
understanding of the circuit operation Is essential to
troubleshooting circuits using integrated circuits. in
addition, operating waveforms, logic levels, and other
operating information for the integrated ciruits are given
in Section 3, Theory of Operation and Section 8§,
Diagrams and Circuit Board lllustrations, Use care when
checking voltages and waveforms around the integrated
circuits so that adjacent leads are not shorted together.
A convenient means of clipping a test probe to the in-
line, multi-pin iniegrated circuits is with an integrated-
circuit test clip. This device also doubles as an
integrated-circuit extraction tool.

Diodes

A diode can be checked for an open or shorted
condition by measuring the resistance between
terminals with an ohmmeter on a scale having a low
internal source current, such as the R x 1k scale. The
resistance should be very high in one direction and very
low when the meter leads are reversed.

When checking diodes, do not use an
ohmmeter scale that has a high internal
current, since high currents may darnage the
diodes under test.

Aesistors

Check the resistors with an ohmmeter. Resistor
tolerances are given in Section 7, Replaceable Electrical
Parts. Normally, resistors do not need to be replaced
unless the measured value varies widely from the
specified value.

Capaciiors

A leaky or shorted capacitor can best be detected by
checking resistance with an ohmmeter on the highest
scale. Do not exceed the voltage rating of the capacitor.
The resistance reading should be high after initial
charge of the capacitor. An open capacitor can best be
detected with a capacitance meter or by checking
whether the capacitor passes ac¢ signals.

8, REPAIR AND ADJUST THE CIRCUIT

If any defective parts are located, follow the replacement
procedures given under Component Replacement in this
section. Check the performance of any circuit that has
been repaired or that has had any electrical components !
replaced. Adjustment of the circuit may be necessary.



TROUBLESHOOTING THE HIGH-
EFFICIENCY POWER-SUPPLY UNIT

GENERAL

The following information is provided to facilitate
troubleshooting the high-efficiency power-supply unit.
information contained in other sections of this manual
should he used in conjunction with this procedure to aid
in locating a defective component. An understanding of
the circuit operation is valuable in focating troubles. See
Section 3, Theory of Operation, for this information.
Specifications for the troubleshooting equipment
referred to in this procedure are given earlier in this
section under Troubleshooting Equipment.

WARNING

Extreme caution must be used when
troubleshooting in the power-supply unit due
fo the line voltage and the high-voltage/high-
current potentials present in the unit.

When a fault condition occurs, which is not of sufficient
magnitude to open the line fuse, power-supply
protection circuitry will cause the inverter to operate in a
pulse mode. In this mode the inverter will turn on for a
short period of time, and then turn off for a longer
neriod of time. This cycle reneats until the malfunction
Is corrected. This pulse mode causes either a “ticking”
or a “chirping” sound. Whenever either of these sounds
is heard, turn off the 7904A and proceed with the
Preliminary Procedure given below.

PRELIMINARY PROCEDURE

WARNING I

To avoid electric shock, always disconnect
the instrument from the power source before
rermoving or replacing components or plug-
in units.

1. Remove all plug-in units from the mainframe,

2. Set the CONTROL ILLUMINATION switch on the
rear panel to the OFF position, and the GRAT
ILLUM switch on the front panel to the fully-
counterclockwise position,

3. Remove the power-supply unit from the mainframe
following the procedure given later in this section
under Component Removal and Replacement.

4. Connect the power-cord plug of the 7904A to the
output of a variable autotransformer which is set for
115 volts. Connect the autotransformer to an
isolation transformer and plug the isofation
transformer into a 115-volt power source.

Maintenance—7904A

TABLE 4-2
Recommended Power Supply
Troubleshooting Sequence

Proceed To
Trouble Procedure Troubleshooting
Symptom Step:
7904A inoperative; | 1. Check line fuse. A
no pulse mode.
7904A inoperative; | 1. Check line input G
no pulse mode; circuit.
line fuse open,
2. Check LV recti- H
fier circuit,
3. Check inverter G
circuit.
7804A inoperative; | 1. Check inverter G
no pulse mode; circuit
line fuse normal.
7904A operating in | 1. Isolate Power B

the pulse mode. suppiy malfunction
from the main-

frame circuitry.

2. Check pre- C
regulated power
supplies.

3. Check crt and E
high-voltage
circuits.

4. Check inverter F
control circuit.

5. Check inverter G
circuit.

5. Push the 7904A POWER button in {to turn the
instrument on} and note the trouble symptoms.

8. Turn the 7904A off and proceed to the appropriate
step in the Troubleshooting Procedure as indicated
by the Trouble Symptom column in Table 4-2.

TROUBLESHOOTING PROCEDUNRE
Step A: Check Line Fuse
To check the line fuse, perform the following procedure:

1. Check the line fuse {F10), located on the rear panel
of the power-supply unit for continuity and proper
rating as given in Section 7, Replaceable Electrical
Parts.

2. If the line fuse is open, replace with a new one of
proper rating.

4-9
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Step B: Isolate Power Supply Malfunction from
the Mainframe Circuitry

To

isolate the malfunction perform the following

procedure:

| WARNING §

Use extreme caution when troubleshooting
in the power-supply unit, to avoid electric
shock. Stored dc potentials on the AZ23-
Power Supply Inverter circuit board remain
long after the instrument is disconnected
from the power source. Verify that the
power-cord plug s disconnected and that
the fline storage capacitors {A23C16 and
A23C17) are completely discharged before
attempting any repairs or resistance
measurements. (A warning-indicator neon
bulb, located on the A23-Inverter board,
fiashes when this stored voltage exceeds
about 80 volts. However, simply because the
neon bulb is not flashing does not mean that
the capacitors are fully discharged.)

Remove the 7804A power-cord plug from the power
source.

Remove the protective cover from the power-supply
unit following the procedure under Access io
Components in the Power-Supply Unit,

Manuaily discharge the ling storage capacitors
using the procedure given later in this section,
under Access to Components in the Power-Supply
Unit,

Check the resistance of the power supplies at the
test points given in Table 4-3. (The Power Supply
Test points are located on the AZ28-Horizontal
Amplifier circuit board; see Figure 8-1.)

NOTE

Place the Common lead of the chmmeter to
ground when measuring power-supply
rasistance.

if any of the resistance readings are significantly
lower than that listed, remove the electrical
connections between the mainframe and the power-
supply unit, Disconnect P17, P82, P83 on the A22-
Low-Voltage Regulator board. This isolates the
cirguitry in the mainframe from the power-supply
unit. Recheck the resistance. If the readings remain
low, the malfunction Is located within the mainframe
circuits, If the readings increase to normal or above,
the malfunction is in the power supplies.

Replace all electrical connections that were
disconnected in part 5.
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TABLE 4-3
Typical Power-Supply Resistance
Yypical
Power Supply Ohmmeter Resistance
Test Point Scale Reading
+136 ¥V 20 K TI12 K
+50 V 20K 2.65 K
+15V 20K 0.04 K
+5V 2K 0.004 K
Sy 2K 0.068 K
-5V 2K 0.05 K
~50 V 2K 0.57 K

Step C; Check the Pre-Regulated Power
Supptiies

To check the pre-regulated power supplies, perform the
following procedure;

1. Connect a 10X voltage probe from the test
oscilloscope to resistor R84 on the A12-Condrol
Rectifier board. {Refer to “Access to Components in
the Power Supply” for access to A12 Controf
Rectifier circult board. Refer to the component
tocator, opposite diagram 14 in Section 8—
Diagrams and Circuit Board lllustrations, for the
location of A12R84.) Set the test oscilloscope
vertical deflection factor as necessary for an on-
screen display; set the horizontal sweep rate for 2
milliseconds/division.

2. Set the variable autoiransformer for 115 volis,
Connect the 7904A power-cord plug to the variable
autotransformer; turn on the 7904A.

3. Compare the waveform on the test oscilloscope to
those shown in Figure 4-4. if the waveform
resembles that of Figure 4-4A, proceed to Step E of
this procedure. If it resembles that of Figure 4-4B,
proceed with part 4 of this step.

4. Remove the 10X voltage probe from R84. Set the
test oscilloscope vertical coupling to d¢ and the
horizontal sweep rate to 10 milliseconds/division.

5, Connect the 10X probe to each power supply at the
Burst Voltage Test Points given in Table 4-4. For
tocation of the Burst Voltage Test Points refer 1o the
component locator for the A12 Control Rectifier
Circuit Board (located opposite Converter/Rectifier
schematic diagram number 14 in Section 8—
Diagrams and Circuit Board Hlustrations). Note the
polarity, amplitude, and shape of the waveform
present at each test point. (Adjust the vertical
defiection factor of the test oscilloscope as |
necessary to maintain an on-screen display.)



NOTE

Look for a power supply where the burst
voltage is very low in relation to the specified
supply voltage.

8. When a low supply vollage is found, disconnect the

7904A from the power source and discharge the line
storage capacitors (Fig. 4-5) following the
procedure given under Access to Components in
the Power-Supply Unit. Check for shorted
components in the suspected power supply; also
check the filter capacitors for leakage.

TABLE 4-4
Burst Voltage Test Poinis
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Step D: Check Line Input Circuit

To check the input circuit, perform the following
procedure:

1.

Disconnect the 7904A from the variable
autotransformer and discharge the line storage
capacitors (Fig. 4-5) following the procedure given
under Access to Components in the Power-Supply
Unit.

Replace the line fuse.

Check diode bridge CR15 on the A23-Power Supply
Inverter board and the associated line input circuit
for a shorted components. If the circuit appears
normal, connect the power-cord to the variable
autotransformer,

renegiaed | Teteomocswon T4 A% e el probe om e it pumele o
Power Suppi A12-Control Rectifier Board .
ey (see Fig. 4-5). Connrect the other test lead to
+108 V TP126 ground. Set the variable autotransformer for 20 volts
- and turn the 7904A on.
154 Pin 4 of P52
HTV Pin 8 of P52
17V Pir 2 of P52 1.5K{), 2 Resistor
+8 v Pin 7 of P50 {insulated)
-54 V Pin 8 of P52 \\ -
+5 V Lights Pin 10 of P82 DD
2ms

— e AVARIES WITH
} 1LOAD)
I
|
0.8V —-l |
- 10 M5 —] A
oV
DOV —
] I
I | B
‘ .
}q,w... 10 ms ——&E
C1988-115

Figure 4-4. Current sensing waveform at A12R84.

Partiat A23 inverter Board
C2874-208

Figure 4-5. Location of screws for discharging line siorage
capacitors.
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5.

Check for a dc voltage on the digital multimeter of
approximately 27 volts. Move the test probe to the
other capacitor screw. Check for a dc voltage which
is both equal and opposite in polarity from the
previous voltage. {This checks the condition of the
line storage capaclitors.)

Step E: Check CRT and High-Voitage Circuit

To check the crt circuitry, perform the following
procedure:

1.

Disconnect the 7904A from the power source and
digscharge the line storage capacitors following the
procedure given under Access to Components in
the Power-Supply Unit,

Remove multi-lead cable P40 from the A12-Control
Rectifier board.

Set the variable autotransformer for 115 volis.
Connect the 7904A power-cord plug to the variable
autotransformer; turn the 7904A power on.

Check for stable operation {no pulse mode) of the
power supplies. If the power supplies operate
properly, a crt failure or malfunction in the high-
voltage circuitry is indicated.

Siep F: Check the Inverter Control Circuit

To check the Inverter control circuit, perform the
following procedure:

1.

Disconnect the 7904A from the power source and
discharge the line storage capacitors following the
procedure given under Access to Components in
the Power-Supply Unit (see Fig. 4-5).

Remove Q54 from the A12-Control Rectifier board.

Connect the 7904A power-cord plug to the variable
autotransformer. Turn the 7904A on and apply 115
volts from the variable autotransformer. If the power
supplies stabilize, check the inverter control circuit
for a malfunction. if the 7904A continues in pulse
mode, proceed 1o part 4 of this step.

Repeat part 1 of this step. Then remove Q52 from
the A12-Conirol Rectifier board.

Set the variable autotransformer to 0 volts. Connect
the 7904A power-cord plug to the variable
autotransformer. Turn the 7904A power on. While
monitoring the +108 V test point on the A12-Control
Rectifier circuit board with a volimeter, siowly
increase the output of the variable autotransformer
until the voltmeter just reads +108 volts. (The 108-
volt test point is accessible through the A12R93 Pre
Reg Adj hole, marked R1293 on the panel, in the
botiom of the Power Supply Unit}
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6.

NOTE

if the variable transformer’s output is
increased past the point where the voltmeter
fust reaches a reading of +108 volts, the
7904A will switch to pulse mode.

If the power supplies stabilize, check A12U75 and
the inverter control circuit for a malfunction. i the
7804A continues in the pulse mode, proceed to Step
G of this procedure.

Step G: Check Inverter Circuit

To check the inverter circuit, perform the following
procedure:

1.

Disconnect the 7804A power-cord plug from the
power source and discharge the line storage
capacitors following the procedure given under
Access to Componenis in the Power-Supply Unit.

Remove Q34, Q40, CR34, and CR41 on the A23-
Power Supply Inverter circuit board and check the
characteristics of each with a curve tracer. Install
the checked or replaced components in the A23-
inverter board. Replace the line fuse, if it is open.

if the faulty component was not found, check Q43,
Q45 and VR45 on the A23-Power Suppiy Inverier
circuit board with a curve tracer.

NOTE

A shift in the zener voltage of VR45 can
cause erratic operation of the inverter circtiit.

If the 7904A continues in the pulse mode or
continues to biow line fuses, check the current
waveform through T30 on the A23-Power Supply
Inverter circuit board. To do this, first repeat part 1
of this step. Then connect a current probe from the
test oscilloscope to the gray lead that passes
through toroid transformer T30. Set the test
oscilloscope for a vertical deflection factor of about
1 volt/division and a horizontal sweep rate of 2
milliseconds/division. Connect the 7904A power-
cord plug to the variable transformer which s set for
0 volt. Turn the 7904A on and slowly increase the
variable autotransformer output to about 60 volis.
Check for a burst waveform on the test oscilloscope
(similar to that shown in Fig. 4-8),

MNOTE

The burst waveform indicates that the
inverter circuft is attempting to start. If no
burst waveform occurs, proceed to part 6; if
a burst waveform is obtained, proceed to
part 5,
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Cl988-103

C198B-104

Figure 4-8. Current waveform of A23T30 showing burst
operation at line voltage of about 60 volts,

5.

If a burst waveform was obtained in part 4 above,
check for stable inverter operation when the line
input voltage is increased to about 85 volts. Figure
4-7 shows the current waveform at A23T30 for
normal inverter operation at a line source of 115
volts. (NOTE: The test oscilloscope horizontal
sweep rate has been changed to about 50
microseconds/division for Fig. 4-7).

If no burst waveform occurred in part 4, repeat part
1 of this step. Then remove the current probe from
the 7904A and the test oscilloscope. Connect a 10X
voltage probe from the test oscilloscope to TP34 on
the A23-Power Supply inverter board. (Assuming
that access to the A23 Power Supply Inverter circuit
board has previously been gained, remove the line
inverter shield from the c¢ircuit board. TP34 is
labeled “TANK” on the A23 Power Supply Inverter
circuit board.) Set the variabie autotransformer for
20 volts and check for a fiftered line waveform which
is centered at 0 volt (see Fig. 4-8). f the waveform is
not centered check Q48, CR32, CR40, CR49, and
CR45 for shorts or leakage.

Step H: Check LV Reclifier Circuit

1.

Disconnect the 7904A power-cord plug from the
power source and discharge the line storage
capacitors in the power-supply unit, following the
procedure given under Access o Components in
the Power-Supply Unit. Inspect the A12-Conirol
Rectifier circuit board and connecting cables for
shorts and damaged components.

Remove dual! diode CR151 from the A12-Control
Rectifier board and check with a curve tracer. Re-
install tested or replaced parts, making certain that
the case Is not shorted to the heat sink,

Figure 4-7. Current waveform at A23T30 for normal inverter
operation &l line voltage of 115 volis.

C1988-105

Figure 4-8. Waveform at IP34 on the A23 Power Supply Inverter
circuit board with the line-voltage at about 20 volts,

3. Lift one leg each of CR140, CR141, CR142, and

CR143 on the A12-Control Rectifier board and
check with z curve tracer. Reconnect tested or
replaced parts.

. Lift one leg each of CR130, CR131, CR132, CR133,

CR150, and CR153 on the A12-Control Rectifier
board and check with a curve tracer. Reconnect
tested or replaced paris.

. Check the electrolytic capacitors which filter the

supplies, including C154 (under the board) for
shorts.
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CORRECTIVE MAINTENANCE

Corrective maintenance consists of component replacement and instrument repair. Special techniques required to
replace components in the 7904A Oscilloscope mainframe are given here.

OBTAINING REPLACEMENT PARTS

Most elecirical and mechanical part repiacements for
the 7904A can be obtained through your Tektronix Field
Office or representative. However, many of the standard
efectronic components can be obtained locally in less
time than is required to order them from Tektronix, Inc.
Before purchasing or ordering replacement parts, check
the parts list for value, tolerance, rating, and description.

NOTE

When selecting replacement parts,
remamber that the physical size and shape of
a component may affect its performance in
the instrument. Alf replacement parts should
be direct replacements unless you know that
a different component will not adversely
affect instrument performance.

SPECIAL PARTS

Some parts are manufactured or selected by Tektronix,
Inc. to satisfy particular requirements, or are
manufactured for Tektronix, Inc. to our specifications.
Most of the mechanical parts used in this instrument
have been manufactured by Tektronix, Inc. To
determine manufacturer of parts, refer to Parts List,
Cross index Mfr. Code Number to Manufacturer.

Also, some electrical parts are selected for a value that
provides optimum circuit operation. These parts are
identified by "SEL" next to the value on the schematic
diagram. Criteria for these SElectable parts are
provided in tables adjacent to the schematic diagram on
which the part is located.

ORDERING PARTS

When ordering replacement parts from Tekironix, Inc.,
inciude the following information:

1. Instrument type.
2. Instrument serial number.

3. A description of the part (if electrical, include circuit
number).

4. Tektronix part number.
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SOLDERING TECHNIQUES

l— WARNING I

To avoid electric-shock hazard and
instrument damage, disconnect the 7904A
from the power source before soldering.

The reliability and accuracy of this instrument can be
maintained only if proper soldering techniques are used
when repairing or repiacing parts.

The desoidering and removal of parts is especially
critical and should be done only with an antistatic
vacuum solder extractor; further, one approved by a
Tektronix, Inc., Service Center.

Use wire solder with rosin core, 63% tin, 37% lead.
Contact your local Tektronix, Inc. representative or field
office for approved solders.

Several circuit boards used in this instrument are
multitayer. Conductive paths beiween the top and
bottom board layers may connect with one or any
numiber of inner layers. Once this inner conductive path
is broken (due mainly to poor soldering practices)
between the layers, the board is unusable and must be
replaced. Damage can void the warranty. Muttilayer
circuit boards in the 7804A include AB-Main interface,
A12-Control Rectifier, A13-Logic, and A14-Trigger

Selector,
nA UTION g

L

Only an experienced maintenance person,
proficient in the use of vacuum type
desoldering equipment, should attempt
repair of any board in this instrument,

When soldering on circuit boards or small wiring, use
only a 1i5-watt, pencil-type soldering iron. A higher
wattage soldering iron can cause the etched circuit
wiring to separate from the board base material, and
melt the insulation from small wiring. Always keep the
scldering-iron tip properly finned to ensure the best
heat transfer to the solder joint. Apply only enough heat
to make a good solder joint, To protect heat-sensitive
components, hold the component lead with a pair of



long-nose pliers between the component body and the
solder joint.

The following technique should be used to replace a
component on any of the circuit boards.

Touch the tip of the vacuum desoldering tool directly to
the solder to be removed.

CAUTION g
Excessive heal can cause the etched circuit

wiring to separate from the board base
material.

Never allow the solder extractor to remain on the beard
for more than three seconds. Solder wick, spring-
actuated or squeeze-bulb solder suckers, and heat
blocks {for multi-pin components) must not be used.
Damage can void the warranty.

NOTE

Some components are difficult to remove
from the circuit boards due to a bend placed
in each lead during machine insertion of the
component., The bent leads held the
component in position during a flow-solder
manufacturing process which soldered all
components al once. To make removal of
machine inserted components easier, first
remove the sclder from the joint, then
straighten the leads of the components on
the back of the circuit board, using a small
screwdriver or pliers.

When removing multi-pin components, do not heat
adjacent conductors consecutively (see Fig. 4-8). Allow
a moment for the circuit board to cool before
proceeding to the next pin.

Bend the leads of the replacement components to fit the
holes in the circuit board. Insert the leads into the holes
in the board, or as originally positioned.

3 0 '} 14 3 [ 113
7 [ M 10 7 [ M 10
11 {1 [1 6 it O 1 6
18 ] ]z 4 [ 2
4 ] 13 8 [ sl
8 1 g 12 [ “ 5
12 ] 1 5 14 1 ]
15 iR
16-PIN 14-PIN
©2932-412

Figure 4-9. Recommended desoldering sequence.
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Touch the iron to the connection and apply enough
solder to make a firm solder joint.

Cut off any excess lead protruding through the board.

Clean the areas around the solder connection with a flux
removing solveni. Be careful not to remove the
information printed on the circuit board.

COMPONENT REMOVAL AND
REPLACEMENT

| WARNING I

To avoid electric-shock hazard and
instrument damage, always disconnect the
instrument from the power source before
removing or replacing components or plug-
in units.

The exploded-view drawings associated with the
Replaceable Mechanical Paris list (located at the rear of
this manual) may be helpful in the removal or
disassembly of individual components or sub-
assemblies.

DISPLAY UNIT KICKSTAND

The Display unit of the 7904A QOscilloscope mainframe is
equipped with a kickstand 1o ease access o interior
components of the instrument (see Fig. 4-10). To use
the kickstand feature, disconnect the power-cord plug
from the power source. Then remove the side and top
panels as described under Cabinet Panel Removal
Remove the two screws on each side of the 7804A which
connect the two units. This will allow the upper portion
of the frame coupling to be pivoted outward. The two
units can now be separated at the front of the
instrument {the kickstand will hold the units apart). To
assembile the units, disengage the kickstand and reverse
the disassembly procedure.

POWER-SUPPLY UNIT REMOVAL

The power-supply unit can be slid out of the rear of the
7904A to gain better access to the A13-Logic board,
Al14-Trigger Selector board, or for power-supply
maintenance and troubleshooting. To remove the
power-supply unit from the mainframe, first remove the
four screws which hold the power-supply unit to the rear
frame of the instrument (see Fig. 4-11). Slide the power-
supply unit out of the mainframe until it can be set down
on the work surface (be sure to guide the
interconnecting cables so they do not catch on other
parts of the instrument). The power-supply unit remains
etectrically connected to the rest of the instrument in
this position, allowing for troubleshooting. If it is
necessary to operate this instrument with the power-
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DISPLAY
UMNIT

DISPLAY UNIT
KICKSTAND

ACQUISITION
UNIT

REMOVE
SCREW

SCR

FRAME
COUPLING

REMOVE

EW

4593-404

Figure 4-10. Use of Display binit kickstand,

supply unit removed for a period of time, we recommend
that the power-supply unit be secured to the instrument
with spacers befween the rear frame and the power-
supply unit.

Reverse the above procedure when placing the power-
supply unit into the mainframe of the instrument; be
careful not to pinch the interconnecting cables when
replacing the unit. Be sure that all the securing screws
are tight encugh to hold the power-supply unit property
in place.

Access o Components in the Power-Supply
Uit

To reach the componenis located inside the power-
supply unit for maintenance or repair, use the following
procedure;
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1.

WARNING §

Disconnect the instrument from the power
source and allow the line storage capacitors
to discharge, before removing the power-
supply unit cover. The line storage
capacitors remain charged with high voltage
dc for several minutes after the line power is
disconnected unless they are manually
discharged. A warning-indicator {neon bufb),
focated on the A23-Power Supply Inverter
board, flashes when this stored voltage
exceeds about 80 volts. Do not remove the
power-unit cover while this light is flashing.

Slide out the power unit as previously described.
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Figure 4-11. Power supply unit securing screws,

Remove the four small screws that secure the cover
to the rear heatsini

Remove the 9 screws that attach the sides of the
cover to the power unit chassis. (Do not remove the
four screws from the bottom of the Power Supply
Unit)

Disconnect the two coaxial cables (one 4-pin
connector} from P40 on the A12-Control Rectifier
board.

Remove the cover from the power-supply unit.

The power-supply unit is now open for maintenance
or repair. H the 7904A is to be operated with the
cover removed, first reconnect the coaxial cables to
the A12-Control Rectifier board.

Reverse the order of removal to replace the power-
unit cover.

Before performing maintenance or taking resistance
measurements in the power-supply unit, manually
discharge the line storage capacitors (A23C16 and
A2Z3C17) as follows:

1.

Remove the protective cover from the power-supply
unit following the preceding procedure,

Apply a 1.5-kilohm, 2-watt, insulated resistor across
the capacitor screws as indicated in Figure 4-5.

CATHODE-RAY TUBE REMOVAL
Remove the cathode-ray tube (crt) as follows:

Maintenance—7904A

WARNING I

The crt may retain a dangerous elecirical
charge. Before removing the crt, the anode
must be fully discharged by shorting the
anode lead from the crt to the chassis. Wait
approximately ten minutes.and again firmly
short this lead to the chassis. Then remove
the crt.

Use care when handling a crt. Breakage of
the crt causes a high-velocity scattering of
glass fragments (implosion}. Protective
clothing and safety glasses should be worn.
Avoid striking the crt on any object which
might cause it to crack or implode. When
storing a crt, place it in a protective carfon or
set it face down in a protected location on a
smooth surface with a soft mat under the
faceplate.

. Remove the crt base-pin socket from the rear of the

crt.

. Loosen the two screws located above and below the

crt base pins until the tension of the springs on
these screws is released (access to the 2 screws is
through holes in the AZ0 High-Voltage board}.
Then, press in upon the screws o be certain that

the crt clamp inside the crt shield is loose.

. Disconnect the two vertical deflection-plate

connectors. (The vertical deftection plate
connections are from the A18 Vertical Amplifier
board by way of the A31-Vertical Flexcon
connector.)

. Disconnect the two horizontal deflection-plate

connectors from the top of the crt.

. Disconnect the two vertical termination connectors

from the crt (located directly in front of the vertical
deflection plate connectors).

. Remove the plastic and metal masks which cover

the ¢rt bezel

. Bemove the four screws securing the crt bezel to

the front panel. Remove the bezel and disconnect
the three-pin camera power connector from the rear
of the bezel

. Remove the plastic facepiate protector, the graticule

light assembly, and the black crt faceplate mask.
(The graticule light assembly need noi be
unsoldered from its leads.)

. Hold one hand on the crt faceplate and gently push

forward on the cri base with the other. Slowly pull
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the crt out from the front of the instrument while
guiding the crt anode lead through the holes in the
crt shield.

CATHODE-RAY TUBE REPLACEMENT
Replace the cathode-ray {ube (cri} as follows:

1. Insert the crt into the shield, guiding the crt anode
plug through the holes in the crt shield. Set the crt
firmly against the front-pane! casting.

2. Clean the crt faceplate, piastic faceplate protector,
and the light filter with denatured alcohol.

3. Place the black c¢ri mask over the faceplate.
Reconnect the multi-pin connector to the crt bezel
(align the arrow on the connecior with the arrow on
the bezei).

4. Hold the faceplate protector in position and replace
the crt bezel, graticule light assembly, light filter
frame, and light filter. Firmly tighten the four screws
making sure that the light filter is properly aligned.

5. Gently push forward on the crt base to ascertain
that the crt is as far forward as possible. Then
tighten the two screws beside the c¢rt base until the
springs on the screws are fully compressed.

6. Place the crt base-pin socket on the crt base pins.
7. Carefully reconnect the crt neck-pin connectors,
8. Reconnect the crt anode plug.

9. Replace the plastic crt bezel mask.

NOTE

The replacement of the crt will require that
the instrument be re-adiusted. Refer to
Section 5, Checks and Adjustment.

CIRCUIT BOARDS

If a circuit board is damaged beyond repair, replace the
entire board assembly. Part numbers are given in
Section 7, Replaceable Electrical Paris, for completely
wired boards.

Most of the circuit boards in this instrument are
mounted on the chassis; pin connectors are used for
electrical interconnection with chassis-mounted
components and other circuit boards. Several boards
plug onto the rear of the A6-Main Interface board; feed-
thru connectors connect the plug-on boards to the Ag-
Main Interface board.

Chassis-Mounted Boards

Remove and replace ail chassis-mounted circuit boards
as follows:
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1. Disconnect all pin connectors atiached to the
board, or which connect the board o other parts of
the instrument.

2. Remove the securing screws.
3. Remove the chassis-mounted board.

4. Replace chassis-mounted boards in the reverse
order of removal. Match the index arrow on the
multi-pin connectors to the corresponding arrow on
the board. Correct location of the pin connectors is
shown on the circuit board illustration in Section 8,
Diagrams and Circuit Board lllustrations.

Plug-On Boards
Remove and replace the plug-on boards as follows:

1. Remove the power-supply unit (see Power-Supply
Unit Removal} as necessary to gain access to the
boards mounted on the rear of the AS-Main
Interface board.

2. Disconnect any end-lead coaxial connectors
iocated on the front of the board, or those which
pass across a portion of the board.

3. Loosen all of the board's securing screws.

4, Keeping the board parallel to the AB-Main Interface
board, gently pull out on the edges of the board
until the feed-thru terminals are cleared.

5. To replace a plug-on circuit board, position the
board parallel to the A8&-Main Interface board so
that all feed-thru pins are properly aligned with their
sockets.

6. Gently press the circuit board against the mounting
surface, Be sure that all feed-thru pins and sockets
mate properly.

7. Uniformly tighten the securing screws
(recommended torque: four to six inch-pounds).

AS-Mode Switch Circuit Board

Remove or replace the AB-Mode Switch circuit board as
foliows:

CAUTION

E\A/\J\N\M_ﬁu
Do not alfow solder or solder flux to flow
under printed circuit board switches. The
printed circuit board is part of the switch
contacts, and intermittent switch operation
can ocour if contaminated.



1. Separate the Display Unit from the Acquisition Unit
as previously described under Display Unit
Kickstand.

2. Remove the VERT TRACE SEPARATION (B) knob
and extension shaft from the circuit board.

3. Disconnect the pin connectors and remove the 5
screws holding the board to the chassis.

NOTE

When removing wires from a circuit board,
always tag the wire and ihe corresponding
connection point on the circuit board.

4, Siide the board toward the rear of the instrument
until the front-panel pushbutions clear the chassis.

5. Lift the board from the instrument.

8. Replace the board by reversing the order of
removal. Maich the index arrow on the pin
connectors to the corresponding arrow on the
board. Correct location of the pin connectors is
shown on the circuit board illustration in Section 8,
Diagrams and Circuit Board iHustrations.

AB-Main interface Circuit Board

Remove and replace the AG-Main Interface circuit board
as follows:

1. Remove the plug-in units and the power-supply unit
(see Power-Supply Unit Removal).

2. Disconnect all connectors from the AB6-Main
Interface board. Noie the location of the connectors
s0 they can be correctly replaced.

3. Remove the screws from inside each plug-in
compartment which hold the plug-in interface
connectors to the chassis (see Fig. 4-12).

4. Slide the Main Interface board assembly 1o the rear
of the instrument and remove it.

5, Replace the AB-Main Interface circuit board in the
reverse order of removal. Match the index arrow on
the pin connectors to the corresponding arrow on
the board. Correct location of the pin connectors is
shown in the circult board illustrations in Section 8,
Diagrams and Circuit Board IHustrations.

AT/AB/AS/AT0/AZS/A26-Follower Circuit Boards

Foliower circuit boards with four or six interface
contacts are used in the plug-in interface connectors to
provide optimum signal connections between the plug-
in units and the 7904A. tach Follower board is held in
place by a spring so that the board can move back and
forth within the interface connector to compensate for
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length differences between plug-in units. if a contact on
a Follower board is damaged, the entire board with
contacts and interconnecting cables is replaced as a
unit.

Remove a Followsr circuit board as follows:

1. Disconnect the instrument from the power source
and remove any plug-in units.

2. Remove the power supply unit (see Power Supply
Unit Removal}.

3. Remove the metal shields in front of the Ag-Main
interface board.

4. Disconnect the coaxial leads of the Follower board
from the Ai16-Vertical Channel Switch board, A29-
Horizontal Interface or A14-Trigger Selector board.
Note the location of the connectors so they may be
correctly replaced.

5. Using long-nose pliers, disengage the spring from
the Follower board (spring is in front of A6-Main
interface board).

8. Remove the Follower board with interconnecting
cables from the rear of the interface connector,
through the hole in the A6-Main Interface board.

To replace a Follower circuit board, a folded length of
very thin shim stock, as wide as the Follower board, is
required to compress the contacis while the board is
inserted into the interface connector. Proceed as
follows:

1. Hold the Foliower board between the ends of the
shim stock with the fold directly in front of the
contacts. With the shim stock held against the sides
of the board, the contacts on the sides of the board
should be pressed together.

2. Insert the folded end of the shim stock (with the
Foliower board) into the rear of the interface
connector through the hole in the AB-Main Interface
board. When the Follower board contacts are almost
fully inserted into the connector, hold the board in
place and remove the shim stock through the front
of the interface connector while fully inserting the
Foliower beoard.

3. Secure the Follower board with the spring.

4. Reconnect the Follower board coaxial leads to the
Al16-Vertical Channel Switch or AZ9-Horizontal
interface board and the A14-Trigger Selector board.

8. Replace the power supply unit.

6. Replace the metal shields.
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A11-Fan Motor Circuit Board (SN B0399%2 & Below)

The exhaust fan and A11-Fan Motor circult board are
removed as a unit. Remove and replace the Fan
assembly as follows;

1. Remove one screw which holds the A11-Fan Motor
board to the standoff mount.

2. Remove two screws which fasten the fan motor
assembly to the mounting bracket.

3. Disconnect the pin connector from the board.
4. Remove the Fan assembly from the instrument.
5 To replace the Fan assembly, place the two screws

through the holes in the bracket and secure the fan
motor assembly.

8. Replace the pin connector, matching the index
arrow with the arrow on the circuit board.

7. Replace the screw which holds the board to the
standoff mount.

A22-Low-Voitage Regulator Circuit Board

Remove and replace the A22-lLow-Voltage Regulator
circuit board as follows:

1. Slide the power-supply unit out of the instrument
{see Power-Supply Unit Removal}.

2. Disconnect the rmulti-pin connectors from the board
{two of the multi-pin connectors are self-locking,;
see the discussion on Multi-Pin Connectors in this
section). Note the location of the pin connectors so
they may be correctly replaced.

SCREWS SECURING THE
PLUG-IN INTERFACE CONNECTORS
TO THE CHASSIS.

GROUND STRAP
SECURING SCREWS.

C2314-32 ¢

Figure 4-12. Location of securing screws for the AS-Main Interface board.
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NOTE

If the A22-Low-Voltage Regulator board is to
be removed to allow access to other parts of
the power-supply unit, proceed with steps 3
and 4 only. If the hoard is to be removed
from the instrument, proceed with steps 3
through 6.

. Remove the 2 screws located in the access holes
under the A22-Low-Voltage Regulator board. These
screws secure the chassis.

. Remove the 4 screws securing the lLow-Voliage
Regulator chassis 1o the rear heatsink. Then remove
the 2 screws securing the Low-Voltage regulator
chassis to the rain power supply chassis (located
in front of the A22-Low-Voltage Regulator board).
Now remove the board and attached chassis.

. Remove the mounting hardware securing the
plastic-cased power transistors 1o the rear heatsink
(see Fig. 4-13). Note the position of the lockwashers
so they can be correctly replaced.

. Remove the 5 securing screws and lift the board
with attached power transistors from the chassis.

10.

11,
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To replace the A22-Low-Voltage Regulator board,
first apply a thin coat of silicone grease to the back
{mounting surface) of each power transistor.

WARNING I

Handle silicone grease with care. Avoid
getting silicone grease in your eyes. Wash
hands thoroughly after use.

Piace the A22-Low-Voltage Regulator board on the
chassis. Replace, but do not tighten, the securing
SCrews,

Check that the power transistors are aligned with
their mounting screws and that the insulating
washers are in place between the fransistor cases
and the rear heatsink. i

Secure the transistors with the mounting hardware.
Do not over-tighten the nuts; recommended torque
is four 1o six inch-pounds.

Tighten the screws holding the A22-Low-Voltage
Regulator board to the chassis.

(PLASTIC-CASED POWER TRANSISTORS)

A25-LOW-VOLTAGE
REGULATOR BOARD

REPLACE MICA
INSULATORS.

PLACE POWER TRANSISTOR
ON MOUNTING STUDS.

© 0

PLACE LOCKWASHERS

ON MOUNTING STUDS
WITH TEETH AWAY

FROM POWER TRANSISTOR,

SECURE NUT ON
MOUNTING STUD.

®

C2314-33

Figure 4-13. Correct placement of power transisior and mounting hardware on rear healsink.
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12. Install the chassis on the power-supply unit.

13. Connect the multi-pin connectors to the board.
Match the index arrow on the pin conneciors to the
corresponding arrow on the board. Correct location
of the pin connectors is shown in the circuit board
iliustration in Section 8, Diagrams and Circuit Board
lNustrations.

14. Replace the power-supply unit in the instrument.

Al12-Control Rectifier Circuit Board

An exploded-view drawing of the power-supply unit is
given in Section 9, Replaceable Mechanical Parts, at the
rear of this manual. To remove the A12-Control Rectifier
board, use the following procedure:

1. Slide the power-supply unit out of the instrument
{see Power-Supply Unit Reroval).

2. Remove the protective cover from the power-supply
unit (see Access to Components in the Power
Supply Unit).

3. Remove the A22-L ow-Voltage Regulator board with
attached chassis as previously described.

4. Disconnect the multi-pin connectors from the A12-
Control Rectifier board. Note the location of the pin
connectors so they can be correctly replaced.

5. Remove the 2 plastic screws which hold the circuit-
board shieid to the A23-Power-Supply Inverter
board.

8. Unsolder the 3 power-transformer leads from the
A23-Power-Supply inverter board. Remove the
excess solder from the board pads with a vacuum-
type antistatic desocldering tool.

7. Remove the 2 screws connecting the transformer
mounting chassis to the power-supply rear heatsink.

8. Remove the 5 securing screws from the A12-Control
Rectifier board.

9. Lift the circuit board and attached power
transformer from the power-supply unit.

10. To replace the A12 Control Rectifier board, reverse
the order of removal. Match the index arrow on the
pin connectors to the corresponding arrow on the
board. Correct location of the pin connectors is
shown on the circuit board illustrations in Section
8—Diagrams and Circuit Board Hlustrations.

A23-Power Supply Inverter Circuil Board

An exploded-view drawing of the power-supply unit is
given in Section 9, Replaceable Mechanical Parts, at the
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rear of this manual. Remove and replace the A23-Power
Supply Inverter board as follows:

WARNING §

The power-supply unit has been tested at the
factory to ensure safe operation. Improper
repair of this unit can result in hazardous
potentials on the instrument chassis. Do not
remove the plate insulator, block insulator,
or transistor shield from the heatsink. (See
the expioded-view drawing of the power-
supply unit for the location of the
components.)

1. Slide the power-supply unit out of the instrument
(see Power-Supply Unit Removal).

2. Remove the protective cover from the power-supply
unit {see Access to Componenis in Power-Supply
Unit).

3. Remove A12-Control Rectifier board using the
previous procedure.

4. Remove the 5 securing screws from A23-Power
Supply Inverter board.

5. Unsoclder the 5 line-input leads from the circuit
board. Remove the excess solder from these circuit
board pads with a vacuum-type anti-static
desoldering tool,

6. Remove the two power transistors by removing the
securing screws and pulling the transistors from the
ceramic heatsinks,

7. Remove the A23-Power Supply inverter board from
the power-supply unit,

8. To replace the A23-Power Supply Inverter board,
reverse the order of removal. Match the index arrow
on the pin conneciors to the corresponding arrow
on the board. Correct location of the pin connectors
is shown con the circuit board #lustration in Section
8, Diagrams and Circuit Board {llustrations.

PLUG-IN INTERFACE CONNECTORS

The individual contacts of the plug-in interface
conneciors can be replaced. However, we recommend
repiacing the entire A6-Main Interface board if a large
number of the contacts are damaged. An alternative
solution is to refer the maintenance of the damaged AB-
Main Interface board to your local Tekironix Field
Office. Use the foliowing procedure to remove and
replace an individual contact of the plug-in interface
connectors:



NOTE

The piug-in interface contacts which are
mounted on the Follower circuit boards
cannot be replaced. A Follower board with
contacts and interconnecting cables is
replaced as a unit. See Circuit Boards.

1. Remove the AB-Main Interface circuit board from
the instrument as previously described.

2. Snap the white plastic connector cover off the side
of the damaged plug-in interface connector.

3. Unsolder and remove the damaged contact.

4. install the replacement contact. Carefully position it
to fii against the connector body.

5. Snap the white plastic connector cover back onto
the plug-in interface connector. Check that the
replaced contact is aligned with the other contacts.

6. Replace the AB6-Main interface board.

DELAY LINE HREMOVAL

The vertical delay line is carefully matched at the
factory. Therefore, it is not recommended that repair be
attempted in the field. Instead, contact your local
Tektronix Field Office.

SEMICONDUCTORS

Semiconductors should not be replaced unless actually
defective. If removed from their sockets during routine
maintenance, return them to their original sockets.
Unnecessary replacement of semiconductors may affect
the adjustment of the instrument. When semiconductors
are replaced, check the operation of circuits which may
be affected.

To avoid electric shock hazard, always
disconnect the 79044 from the power source
before removing or replacing components,

Replacement semiconductors should be of the original
type or a direct replacement. The lead configurations of
semiconductors used in this instrument are shown
eartier in Figure 4-2. Some plastic case transistors have
lead configurations which do not agree with those
shown. If a replacement transistor is made by a different
manufacturer than the original, check the
manutacturer's basing diagram for correct basing. All
transistor sockets in this instrument are wired for
standard basing as used for metal-cased transistors.
When removing soldered-on transistors, use an anti-
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static vacuum solder extiractor (see Soldering
Technigues in this section} to remove the solder from
the circuit board pads. Transistors which have heat
radiators or are mounted on the chassis use silicone
grease to increase heat transfer. Replace the silicone
grease on both sides of the insulating washer when
replacing these transistors.

WARNING §

Handle silicone grease with care. Avoid
getting the silicone grease in your eyes.
Wash hands thoroughly after use.

To replace one of the power transistors mounted on the
heatsink at the rear of the power-supply unit, first
remove the mounting hardware. Then, unsolder and
remove the defective transistor. When replacing the
transistor, be sure 1o install the insulating washer
between the transistor and the heatsink (use silicone
grease as previously described). Tighten the mounting
nut just tight enough to hold the transistor in place.
Then solder the replacement transistor to the A22-L ow-
Voltage Regulator board.

An extracting tool should be used to remove the in-line
integrated circuits to prevent damaging the pins. This
tool Is available from Tektronix, Inc.; order Tekironix
Part 003-0819-00. If an extracting too!l is not available,
use care to avoid damaging the pins. Pull stowly and
evenly on both ends of the integrated circuit. Try to
avoid disengaging one end from the socket before the
other end.

Hypcon Connectors

The hypcon (hybrid-printed connector) is a precision-
made connector designed to provide low loss electrical
and/or thermally efficient connection between the
printed circuit board and hybrid integrated circuit. An
exploded view of the Hypcon connector is shown in
Figure 4-14. Care must be taken, when replacing the
hybrid 1C’'s not to touch the elastomer gold-ptated
contacts with your fingers or to use a cleaner which will
degrade contact reliability. if it becomes necessary to
use a cleaning solvent near the connecior when
replacing adjacent (within 1/27) circuit board
components, the Hypcon comnector and hybrid IC
should be removed.

IMPORTANT: Remove all traces of solder flux or foreign
material contamination from the circuit board contact
area before replacing the connecior. Contamination
usually takes place during the soldering and cleaning
process. Even when the soldering is done carefully, flux,
oil, or other contaminanis can be carried under the
connector during the cleaning operation. When the
solvent evaporates, nonconductive contaminants may
remain on or near the contact interfaces.
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PLASTIC FRAME

ELASTOMER CONTACT HOLDER
CONTACTS

PC BOARD

“METAL SHEET
EXPLODED VIEW OF HYPCON CONNECTOR

PLASTIC FRAME

ELASTOMER
CONTACT

= _—CONDUCTOR
TFE PC BOARD || HYBRID SUBSTRATE
VUG HEAT SINK YUY

Y

{(UNMATED) ’ (MATED)
FLUSH HYPCON

‘ .
““TIVBRID SUBSTRATE
UPC BOARD 1i4iihihi ity

{UNMATED) (MATED)

STEPPED HYPCON
c2316-23

Figure 4-14. HYPCON assembly removal and raplacement.
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DISASSEMBLY AND REMOVAL

Mote index on circuit board (arrow, triangle, or dot) and HYPCON plastic frame (pointed
mounting ear}.

Unscrew and remove the 4 screw/washer assemblies. Where the HYPCON connector
serves to heatsink the hybrid to the chassis, 2 of the 4 screws are longer. Note the
location of the vyellow tinted screws for proper replacement.

Lift HYPCON connector from board.
MNote index location of hybrid and remove from board with tweezers.

e MNote index location of elastomer contact holder and remove by grasping a corner of
~ the contact holder with tweezers and lifting up. Do not touch the gold-plated contacts
with your fingers.

REASSEMBLY AND REPLACEMENT

Grasp corner of elastomer contact holder with tweezers and place in plastic frame slot
being careful to match the flat contact holder with the fiat frame corner, Place a clean
plastic envelope over finger and press with finger to seat contact holder into the
frame. The contact holder must be evenly seated on ali four sides.

Flush HYPCON: Maich hybrid fiat corner with board receptable fiat corner and place
hybrid in receptable. Match peinted mounting ear of HYPCON connector with flat
corner of receptacle and guide registration pins into the board hold.

Stepped HYPCON: Using tweezers, match the hybrid corner index with the elastomer
contact holder index and insert between the registration pins. Turn the assembly over,
grasp the hybrid "hat” with the tweezers, and guide the registration pins into the board
holes. Match the plastic frame pointed mounting ear with the circuit board arrow,

insert mounting hardware and apply 2 inch-pounds of torque to secure the connector
assembly.

C{2316-238) 2314-38

Figure 4-14 {cont). HYPCON assembly removal and replacement.
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The cleaning process (either hand cleaning with a
solvent or machine cleaning in an automatic detergent
wash) is not recommended for boards containing
Mypcon connectors,

If a compenent adjacent t0 a Hypcon connector must be
replaced, the following steps are recommended:

1. Remove the hybrid IC and Hypcon connector (see
Disassembly and Removal instructions} before any
soldering or cleaning and store in a dirt-free
covered container. When several hybrids and
Hypcon connectors are 1o be removed, keeps parts
together and replace as sets; do not interchange
parts.

2. Hand soldering:
a. Use small diameter solder (0.030inch-0.040inch).

b. Use low wattage soidering irons (15-20 waits).

¢. Use care with solder amount and placement.

3. Bemove soider flux and contact contamination with
isopropyl alcohol, denatured ethyl alcohol, or a
Freon TF cleaner such as Spray-On #2002,

4. Flush the hybrid and Hypcon connector mounting
area with isopropy! alcohol. Do not scrub with a
cotton-tipped applicator, as cotion fibers will adhere
to edges and surfaces of contact areas and cause
open or intermittent connections. The elastomer
should be examined under light for dust, hair, eic,,
before it is re-installed. If the etched cirguit board
surfaces require more cleaning, scrub with a soft
rubber eraser and biow or vacuum clean while
dusting the surface with a small clean brush.

5. If the hybrid IC and elastomer contact hoider are
contaminated, clean by flushing or spraving with
alcohol and oven dry at 50° C. Do not scrub with a
cotton-tipped applicator or similar device. If the
contact holder is excessively contaminated, replace
it with a new one.

Two inch-pounds of torque should be applied to the
mounting screws to secure the Hypcon to the circuit
board.

Make sure that the elastomer is properly seated in the
contact holder before remounting the assembly to
circuit board. Exercise care when mounting the frame—
elastomer contact holder—hybrid IC assembly o the
circuit board to prevent misalignment betwsen the
connector and board.
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Because of the close tolerances involved,
special care must be taken to assure correct
index alignment of each Hypcon part during
reassembly. Failure to do so can result in a
cracked hybrid substrate. See Figure 4-14 for
index locations.

If your instrument contains both the flush and stepped
type of Hypcon connectors be careful not to mix the
elastomer coniact hoiders during reassembly. The flush
Hypcon connectors have green elastomer contact
holders and the plastic frame is marked FLUSH. The
stepped Hypcons bhave neutral-colored elastomer
contact holders with a slight ridge or step on the contact
surface; the large frames are marked STEFPED. The
registration pins on the stepped plastic frame are
slightly ionger than those on the flush frame. The
elastomer contact holder in the small stepped
conneciors is indexed differently than the large
connectors. Look for a small gold arrow in one corner of
the holder instead of a flat corner. Match this corner
arrow with the pointed corner of the plastic frame. Give
close attention 1o this indexing, as it is easy to insert the
elastomer contact holder incorrectly.

Differences also exist between the large flush and large
stepped Hypcon circuit board receptacles. Figure 4-14
shows the cross-sectional differences which must be
observed when working with an instrument that contains
both types of Hypcon connectors.

./W\J\I'\S
Damage to the elastomer contact holder can

resuft if the connectors are not mated
properly with the board receptacle.

When replacing the hybrid, insert it into the
board opening and then position the Hypcon
connector in the board registration holes for
perfect alignment. The outer portion of the
hypeon frame should be flush with the circuit
board before the four mounting screws are
tightened. Avoid touching the hybrid and
elastomer contact holder with your fingers;
finger oils can degrade reliability.

A procedure for removal and replacement is included in
Figure 4-14.

Hybrid substrate contact numbers 1 and 20 are printed
on the substrate at the index corner. See Figure 4-2,
Semiconductor lead configurations.



INTERCONNECTING PINS

Two methods of interconnection are used in this
instrument to electrically connect the circuit boards with
other boards and components. When the
interconnection is made with a coaxial cable, a special
end-iead connector plugs into a socket on the board.
Other interconnections are made with a pin soldered
into the board. Two types of mating conneciors are used
for these interconnecting pins. H the mating connector
is mounted on a plug-on circuit board, a special socket
is soldered into the board. H the mating connector is on
the end of a lead, an end-lead pin connector is used
which mates with the interconnecting pin. The following
information provides the removal and replacement
procedure for the various types of interconnecting
methods.

Coaxial-Type End-Lead Conneciors

Replacement of the coaxial-type end-lead connectors
requires special tools and technigues; only experienced
maintenance personnel should attempt to remove or
replace these connectors. We recommend that the
damaged cable or wiring harness be replaced as a unit.
For cable or wiring harness part numbers, see Section g,
Replaceable Mechanical Parts. An alternative solution is
to refer the replacement of the defective connector to
your local Tektronix Field Office or representative.
Figure 4-15 gives an exploded view of a coaxial end-lead
connector assembly.

Circuit-Board Pins

A circuit-board pin replacement kit {inctuding necessary
{ools, instructions, and replacement pins with attached
ferrules) is available from Tekironix, Inc. Order
Tekironix Part 040-0542-00. Replacing circuit-board
pins on multi-layer boards is not recommended. (The
muklti-layer boards in this instrument are listed under
Soldering Techniques in this section.)

To replace a damaged pin, first disconnect any pin
connectors. Then remove the solder from the
connection using an anti-static vacuum-type
desoldering tool (see Soldering Techniques). Remove
the damaged pin from the board with a pair of pliers,
leaving the ferrule (see Fig. 4-16) in the circuit board if
possible. If the ferrule remains in the circuit board,
remove the spare ferrule from the replacement pin and
press the new pin into the hole in the circuit board. iIf the
ferrule is removed with the damaged pin, clean out the
hole using an anti-static vacuum-type desoldering tool
and a scribe. Then press the replacement pin, with
attached spare ferrule, into the circuit board. Position
the repiacement pin in the same manner as the original.
Solder the pin to the both sides of the circuit board. if
the original pin was bent at an angle to maie with a
connector, carefully bend the new pin to the same
angle. Replace the pin connector.
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] #7411 M -3

Hi-——— RECEPTACLE

RECEPTACLE
HOLE

T SOCKET
HOLE

€1986-71

Figure 4-15. Coaxial end-lead conneclor assembily.

Clrouit-Board Pin Sockets

The pin sockets on the circuit boards are soldered to the
back of the board. To remove or replace one of these
sockets, first unsolder the pin {use an anti-static
vacuum-type desoldering tool to remove excess solder).
Then straighten the tabs on the socket and remove the
socket from the board. Place the new socket in the
circuit board hole and press the tabs down against the
board. Solder the tabs of the socket to the circuit board;
be careful not to get solder inside the socket.

CAUTION

The spring tension of the pin sockets
ensures a good connection between the
circuit board and the pin. This spring tension
can be destroyed by using the pin sockets as
a connecting peoint for spring-foaded probe
tips, alligator clips, etc.
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REPLACEMENT
PiN

SPARE
FERRUIE

PROPER
PLACEMENT OF
FERRULES IN

CIRCUIT BOARD

C1967-5

Figure 4-16. Expioded view of circuli-board pin and ferrule.

Muiti-Pin Connectors

The pin connectors used to connect the wires to the
interconnecting pins are clamped to the ends of the
associated leads, To remove or replace damaged muhi-
pin connectors, remove the old pin connector from the
end of the lead and clamp the replacement connector to
the lead.

NOTE

Some multi-pin connectors are eguipped
with a special locking mechanism. These
connectors cannot be removed by pulling on
the wire(s). To remove the connectors from
the pin(s) grasp the plastic holder and pull.

To remove an individual wire from the holder
insert a scribe in the hole on the side of the
holder and slide the extended portion under
the holder. This will allow the wire to be
removed from the holder.

Some of the pin connectors are grouped together and
mounted in a plastic holder; the overall result is that
these connectors are removed and installed as a multi-
pin connector (see Troubleshooting Aids). If the
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individual end-lead pin connectors are removed from
the plastic holder, note the order of the individual wires
for correct replacement into the hoider.

PUSHBUTTON SWITCHES

The pushbutton switches used on the 7904A
Oscilloscope mainframe are circult board mounted. First
remove the associated clrcuit board following the
procedure given under Circuit Boards in this section.
Figure 4-17 gives removal and replacement instructions
for the pushbutton switch assemblies mounted on the
AS-Mode Switch Board.

Pushbutton switches mounted on the A1-Front-Panel
and the A2-Display Control boards are soldered onto
the circuit boards. Use the soldering methods given
under Soldering Technigues (in this section) to replace
these switches.

GRATICULE LIGHT BULBS

To remove or replace the graticule light bulbs, first
remove the plastic crt mask, light filter, and metal light
shield. Pull on the white tabs to remove the graticule
lamp assembly. Unsolder the base of the damaged bulb
assembly from the A30-Graticule Lights board and pull
the bulb out of the circuit board. Reverse the order of
removal for replacement,

POWER TRANSFORMER

Replace the power transformer only with a direct
replacement Tektronix transformer. Remove and replace
the power transformer as follows:

1. Remove the A12-Control Rectifier board as
described under Circuit Boards in this section.

2. Unsolder the remaining transformer leads from the
A12-Control Rectifier board. Remove the excess
solder from the circuit-board pads (see Soldering
Techniques). Note the pesition of the fransformer
leads so they may be correctly replaced.

3. Remove two screws securing A12C154 and remove
the metal-cased capacitor from the circuit board.

4. Remove 4 screws securing the transformer io the
mounting bracket and remove the transformer.

5. Place the new transformer in position and solder the
leads to the A12-Control Rectifier circuii-board
pads.

6. Attach the transformer to the bracket with 4 screws.

7. Becure the metal-cased capacitor tc the A12-
Control Rectifier board with 2 screws.
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6-INCH STEEL RULE
({OR EQUIVALENT)

ONRLO

RIGHT {BOTH ENDS OF
CONTACT ARE FREE
OF THE CARRIER)

N

Malke sure that all switch shafts are in the QOUT position to clear the rear clip.

Place the long edge of a six-inch rule or similar thin straight edge between the top edge of the rear clip
and the switch body.

Carefully pry the rear clip back just far encugh to push the steel rule down between the ¢lip and switch
hody.

T LT P PP,

S CAUTION

[ SNV NP S G S T o N

When the switch is removed, the contacts may drop free and be damaged or lost.
Body salts or acids can contaminate the switch contacts. Wear cotton gloves to
prevent touching the contacts in the switch or on the board with bare hands.

Pull the rear of the switch up, remove the steel rule, and pull the switch out of the front clip.

To replace the switch, first check that the slide contacts are properly installed in the carrier. Then,
piace the front of the switch into the front clip and push the rear of the switch down until the rear clip

catches and holds the switch in place.

C1967-3

Figure 4-17. Removal procedurs for pushbutton swilches mounied on the A5 Mode Swiich board.
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8. Instal the A12-Conirol Rectifier in the power supply
unit as described under Circuit Boards in this
section.

LINE FUSE

The line fuse used in this instrument is located on the
rear panel of the power-supply unit. Replace the line
fuse (F10) only with one of proper type and rating.

NOTE

The line voltage fuse F10 is used for both 110
volt and 220 volt operation. No change in the
fuse is necessary when switching the LINE
VOLTAGE SELECTOR switch between 110
volts and 220 volls.
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ADJUSTMENT AFTER REPAIR

After any electrical component has been replaced, the
adjustment of that particular circuit should be checked,
as well as the adjustment of any closely related circuits.
Since the low-voltage supplies affect all circuits,
adjustment of the entire instrument should be checked if
component replacements have been made in these
supphlies or it the power transformer has been replaced.
See section 5 for a complete adjustment procedure.



Section 579044

CHECKS AND ADJUSTMENT

This section provides procedures for checking the performance and for adjusting the 7804A. These procedures are
designed to compare the performance of this instrument with other measurement instruments of known accuracy to
detect, correlate, or eliminate by adjustment, any variation from the electrical specifications. These procedures also
verify that the controls function properly.

This section is divided into two paris; Part |—Performance Check is provided for those who wish to verify that this
instrument meets the applicable electrical specificalions in section 1 without making internal adjustments. Part j-
Adjustment and Performance Check provides a procedure that includes adjustments and performance checks in
addition to verifying that the controls function properly. The procedures in Part | and Part 1 are written so that the
entire instrument or any major circuit or part of a circuit can be checked or adjusted.

Table 5-1, Checks and Adjustment Procedure Electives, lists the choices available and instructions for performing

either complete or partial procedures. Also refer to page 5-2, Using These Procedures, for more detalled information.

TABLE 5-1
Checks and Adjusiment Procedure Electives

Electives Procedure

Functional Check Perform Power-Up Sequence in Part [|l—Adjustment and Performance Check. Then
proceed sequentialiy through subsections (A, B, G, etc.) to end. H a functional check

only is desired, perform the Operators Checkout Procedure in Section 2.

Performance Check Only Perform Power-Up Sequence in Part [—Performance Check. Then proceed sequentially

through subsections (A, B, C, efc) to end.

Compiete Check and Adjustment (Part {1
Adiustment and Performance Check)

Perform Power-Up Sequence in Part ll—Adjustment and Performance Check. Then
proceed sequentially through subsections (A, B, C, etc.) to end.

Partial Part i—Performance Check or
Part H—Adjustment and Performance Check
by Subsection {A, B, C, eic.)

Perform Power-Up Sequence for Part lPerformance Check or Part l1—Adjustment and
Performance Check. Perform the Preliminary Conirol Settings instructions for the desired
subsection. Then proceed sequentially through the procedures in desired subsection.

Partial Part |—Performance Check or Partial
Part {l—Adjustment and Performanee Check
by Step (A1, A2 B1, B2, etc.) within
Subsection (A, B, C, etc.)

Perform Power-Up Sequence for Part |—Performance Check or Part H~Adjustment and
Performance Check. Perform the Preliminary Control Settings instructions for subsection
(A, B, C, etc.) containing the desired step {A1, A2, B1, B2, etc.). Then proceed through the
instructions {a, b, ¢, st¢.) in the desired step.

NOTE

Although a partial adjustment procedure may be done, we recommended
that the entire subsection procedure be performed if any adjustments are made.

USING THESE PROCEDURES
NOTE

In these procedures, capital letters within the
body of the text identify front-panel controls,
indicators and connectors on the 7904A

These procedures are divided into subsections by major
functional circuits (e.g., A. Power Supply, B. Z-Axis And
Display, eic.). The order in which the subsections and
procedures appear is the recommended sequence for a
complete performance check or adjustment of the
instrument.

{e.g., READOUT). Initial capitals identify

controls, indicators, and connectors (e.g.,
Position) on associated test equipment {used
in this procedure), and adjusiments infernal
to the 79044 (e.g., Vert Gain).

Each step contains the Setup Conditions which, if
applicable, include control settings for this instrument, a
test setup illustration, and test equipment control
settings. The Setup Conditions are written so that, if
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desired, each subsection (ABCetc) or step
{A1,A2 B1,B2etc.) can be performed separately.

A heading system is provided to readily identify the sieps
{A1.A2,B1,B2,etc.) that contain performance check and/or
adjustment instructions, For example, f CHECK is the first
word in the title of a step, an electrical specification is
checked. If ADJUST is the first word in the title, the step
concerns one or more internal adjustments. And if
CHECK/ADJUST appears in the title, the step involves
electrical specification checks and related adiustments. if
EXAMINE is the first word in the step title, the step
concerns measurement limits that indicate whether the
instrument is operating properiy, these limits are not to be
interpreted as electrical specifications.

The alphabetical instructions under each step (a,b.c.ete.)
may contain  CHECK, EXAMINE, ADJUST, or
INTERACTION as the first word of the instruction. These
terms are defined as follows:

1. CHECK~indicates the instruction accomplishes an
electrical  specification check. Each electrical
specification checked is listed in Table 5-2,
Performance Check Summary (see Performance
Check Summary discussion for more information).

2. EXAMINE—usually  precedes an  ADJUST
instruction and indicates that the instruction
determines whether adjustment is necessary. If no
ADJUST instruction appears in the same step, the
EXAMINE instruction concerns measurement limits
that do not have a related adjustment. Measurement
limits following the word EXAMINE are not to be
interpreted as electrical specifications. They are
provided as indicators of a properly functioning
instrument and to aid in the adjustment process.

3. ARJUST—describes which adjustment to make and

the desired result. We recommend that the
adjustments not be made if a previous CHECK or
EXAMINE instruction indicates that no adjustment is
necessary.

4. INTERACTION—indicates that the adjustment
described in the preceding instruction interacts with
other circuits. The nature of the interaction is
described and reference is made 1o the step(s)
affected.

PERFORMANCE CHECK SUMMARY

Table 5-2, Performance Check Summary, fists the electri-
cat specifications that are checked In Part 1 and Part § of
this section. Table 5-2 is intended to provide a convenient
means for iocating the procedures in Part | and Part Il that
check and/or adjust the instrument to meet the appiicable
electrical specifications. For example: If the A22 LV Regu-
iator board has been repaired or replaced, use Table 5.2 to
locate the electrical specifications affected by the repair or
replacement. Then, note the title of the procedure in Part |
or Part Il in which those specifications are checked and/or
adjusted. Use the index provided at the front of Part | and
Part & to determine the page number of the desired
procedures.

AUX. Z2-AX1S CHECK
a instal a dual time-base unit into the horizontal

compartmeant,

b. Set the time-base as follows:
Time/Div tms
Dly’d Time/Div A ms
Delay Time Mult 5.0

Dly'd Trig Level

¢. CHECK-for approximately 1 division of intensified
trace in the middie of the screen.

Runs After Delay Time

TABLE 5-2
Performance Check Summary

Performance

Characteristics i
Requirementis

Part il
Adjusiment and
Performance Check
Procedure Title

Part |
Performance Check
Procedure Tiile

VERTICAL SYSTEM

Deflection Factor Compatibie with all 7000-

Series plug-in units.

E2. Check Verticat Amplifier
Gain. Gain.

Difference Between 1% or less.

Vertical Compartmenis

F3. Check/Adjust Vertical Amplifier

Low-Frequency Linearity 0.1 div or fess compression
or expansion of a center-
screen 2 div. signal positioned
anywhere vertically within

the graticule area.

E3. Check Vertical Low-
Frequency Linearity.

F4. Check Vertical Low-
Frequency Linearity.

Frequency Response Varies with plug-in unit
selected. See 7904A Oscillo-
scops Vertical System

Specification, Table 1-7.

E4. Check Vartical Amplifier
500 MHz Gain.

With 7A29 Amplifier Unit 3 dB down at 500 MMz,

F8. Check Vertical Amplifier
500 MHz Gain.

5.2
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TABLE 5-2 (CONT)
Performance CThack Summary

Checks and Adjustment—7904A

Characteristics

Performance
Reguirements

Part |
Perjomnance Check
Procedure Title

Part B
Adjustment and
Performance Check
Procedure Title

VERTICAL SYSTEM (CONT)

Step Response

Rise time (10 to 90%)
with 7429 Amplitier Unit

700 ps or iess,

Satisfactory performance substantiated by Frequency Response
check “F8. Check Vertical Amplifier 500 MHz Gain.”

Isolation Between
Vertical Compartments

(8 Div Signal)
LEFT, RIGHT, At least 160:1 from dc to E5. Check Vertical Channel F9. Check Verticat Channel
ALT Modes 100 MHz and at least 8(:1 Isolation. Isolation.
from 100 Mkz to 500 MiHz,
Delay Line Permits viewing the leading Checked throughout procedure when single pulse is

edge of triggering signal.

disptayed on crt.

Difference in Signal
Delay Between Vertical
Compariments

100 ps or less.

Does not normally require customer verification.
Satisfaciory operation is substantiated at the factory.

Vertical Display Modes

Selected by front-panel
VERTICAL MODE Switch.

LEFT Left Vertical unit displayed.

ALT Display alternates between
Left and Right Vertical
units at rate determined by
Herizontal plug-in unit(s).

ADD Display is aigebraic sum of
Left and Right Vertical units.

CHOP Display chops between Left
and Right Vertical units
asynchronousty to Horizontal
plug-in unit{s).

RIGHT Right Vertical unit displayed.

SLAVED ALT Staved Alt operation ocurrs

it: (1) VERT MODE swiich is
set to ALT, (2} HORIZ MODE
switch is set to ALT or CHOP,
{3) Time-base unit is installed
in each Horizontal compart-
ment, and (4} Time-base unit
installed in A HORIZ compart-
ment operates in slaved mode.

When in slaved alt operation
the dispiay alternates
between: (1) the trace pro-
duced by the LEFT VERT unit
dispiayed at the sweep rate
of B time-base unit and

(2) the trace produced by

EB. Check Vertical Display
Modes.

F10. Check Vertical Display
Modes.
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Checks and Adjustment—7904A

TABLE 5-2 (CONT)
Performance Check Summary

Characteristics

Performance
Requirerments

Part 1
Performance Check
Procedure Title

Part {f
Adjustment and
Performance Check
Procedure Tille

VERTICAL SYSTEM (CONT)

Vertical Display Modes {coni)
SLAVED ALT (cont)

the RIGHT VERT unit displayed
at the sweep rate of the A
time-base unit.

NOTE

The VERT TRACE SEP (B)
control is incperative in
slaved alternate mode.

£6. Check Vertical Display
Modes.

F10. Check Vertical Display
Modes.

VERTICAL TRACE
SEPARATION {B)

Pogitions “B" trace at least

4 div, above and below "A”
frace, when 7904A operates in
ALT or CHOP horizontal modes.
See note above concerming
staved altemate VERT MODE.

7. Check Vertical Trace
Separation (B) Operation.

F11. Check Vertical Trace
Separation (B) Operation.

TRIGGERING

A and B TRIGGER
SOURCE

Selected by front-panel
swiiches. Lights behind the
pushbuions are iltuminated
to indicate the trigger
source.

VERT MODE

The trigger source is
controlled by the Vert
Display Mode selection.
Fhe source is shown by the
iliurnination of the LEFT
and RIGHT trigger source
buttons. The scurce follows
{is same as) the Vert
Display with the following
two exceptions:

VEART
MODE

TRIGGER
SCURCE

CHOP LEFT

RIGHT for

SLAVED ATRIG

ALTERNATE LEFT for

B TRIG

See Vertical Display Modes,
under VERTICAL SYSTEM in
this table, for slaved

alternate operation.

LEFT

Frigger source: LEFT vertical
unit. LEFT trigger source
button #luminated.

C3. Check Trigger Selector
Operation.

D&. Check Trigger Selector
Operaticn.




Checls and Adjusiment—7904A

TABLE 5-2 (CONT)
Performance Check Summary

Part | Part {1
Characteristics : erformance Performance Check Peﬁ;;djustment g::d .
equirements Procedure Titte P;’:;Zi‘;: Titlzc
TRIGGERING (CONT)

A and B TRIGGER
SOURCE (cont)

RIGHT

Trigger source: RIGHT vertical
unit. RIGHT ftrigger source
button illuminated.

C3. Check Trigger Selector
Operation.

D5, Check Trigger Selector
Ogperation.

HORIZONTAL SYSTEM

Defiection Factor

Compatible with all 7000~
Series plug-in units. {See
Plug-in Incompatibilities in
Table 1-8.)

Does not normally require customer verification.
Satisfactory operation is substantiated when checked
with the Signai Standardizer Calibration Fixture.

Gain Differences
Between Horizontal
Compartments

1% or less.

D2. Check Horizontal Gain
And Low-Frequency Linearity.

DC Linearity

0.05 division or less error
at each graticule line after
adjusting for no error at the
second and tenth graticuie
lines.

£4. Check/Adjust Horizontat
Gain and Low Frequency
Linearity.

Fastest Caltbrated
Sweep Rate

506 ps/division.

D3. Check High-Frequency
Timing.

E6. Check/Adjsut High-
Frequency Timing.

Horizontal Display Modes

Ar A horizontal unit only.
ALT: Dual-sweep, alternates
between horizontal units.
CHOP: Dual-sweep, chops
between horizontal units.

8: B horizontai unit only.

Checked in the Operators Checkout Procedure in Section 2.

Phase Shiff Between

2° or fess from dc o

D4. Check X-Y Delay

EB. Check/Adjust X-Y Delay

Vertical and Horizontal at least 35 kHz. Compensation. Comnpensation.
Systems
With Option 2 2° or less from de to
1 MHz
CALIBRATOR
Wave Shape Square wave. 84, Check Calibrator Rise C4. Check Calibrator Rise
Tirme, Fall Time, and Duty Time, Fall Time, and Duty
Gycle. Cycle.
Polarity Positive-going with base B2 Check Caiibrator Output C2. Check/Adjust Calibrator

line at @ Voi.

Voitage.

Quiput Voitage

(Selected by front-panel
CALIBRATOR switch.)

Into 2100 k(2

A mv, 04V, 4V,

Into 50 {2

4mv, 40 mv, G4 V.

QOutput Voltage.
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Checks and Adjustment—79044

TABLE 5-2 (CONT)
Performance Check Summary

Characteristics

Parformance
Requirements

Part |
Perlormance Theck
Procedurs Title

Part Yl
Adjusiment and
Periformance Check
Procedure Title

CALIBRATOR (CONT)

Qutput Current

40 mA available through
CALIBRATOR output with
optional bne-to-current-loop
adapter, CALIBRATOR switch
must be set to 4 V for
calibrated output.

Does rot normally require customer verification.
Satisfactory operation substantiated at factory.

Amplitude Accuracy
(P-P Voliage)

Within 1%.

B2, Check Catibrator Quiput
Violtage.

2. Check/Adjust Calibrator
Cutput Voitage.

Repetition Rate

1 kHz within 0.25%.

B3. Check Calibrator 1 kiz
Repetition Rate,

C3. Check/Adjust Calibrator
1 kMz Repetition Rate.

Duty Cycie

49.8% 1o 50.2%

Rise Time and fall Time

508G ns or less into 100 pF
or legs,

B4, Check Calibrator Rise
Time, Fall Time, and Duty
Cycle.

C4. Check Calibrator Rise
Time, Fall Time, and Duty
Cycle.

QUTPUTS

SIGNAL
+ SAWTOOTH
Source Selected by front-pane! switch.
A A HORIZ time-base unit.
B: B HORIZ time-base unit.
Polarity Positive-going with baseline

at 0V, within 1V into 1 MQ

B5. Check A and B Sawiooth
Quiput Signals.

5. Check A and B Sawtooth
Quiput Signals.

Output Voltage
Rate of Rise
Into 50 (3

50 mV/unit of time selected
by time-base unit time/div
switch, within 15%. 100 ns/div
maximum sweep rate.

Does not normally require customer verification,
Satisfactory operation substantiated at factory.

Into 1 MG

1 V/unit of time selected
by time-base unit time/div
switch, within 10%. 1 ws/div
maximum sweep rate.

B5. Check A and B Sawtooth
Output Signals,

C5. Check A and B Sawiooth
Output Signals,

+ GATE

Source

Selected by front-paned switch,
Ar A Gate, derived from

A HORIZ time-base unit

main gate.

B: B Gale, derived from

2 HORIZ time-base unit

main gate.

Polarity

Positive-going with baseline
at GV, within 1.0 V into
1MQ.

B8, Chack A and B Gate
Quiput Signals.

C8. Check A and B Gate
Cutput Signals,




Checks and Adjustmeni—7304A

TABLE 5-2 (CONT)
Performance Check Summary

Part it
Pert Part Ad d
Characleristics eriormarnce Performance Check justment an
Requirements Procedure Title Performance Check
Procedure Title
SIGNAL OUTPUTS (CONT)
+ GATE (Cont}
Qutput Voltage
Inte 50 £} 0.5 V within 10%, Does not normally require customer verification.
Satisfactory operation substantiated at factory.
into 1 MQ 10V within 10% (up fo BB. Check A and B Gate C6. Check A and B Gate
1 us/div sweep rate). Cutput Signals. Qutput Signals.
Rise Time into 50 O % ns or less. Does not normally require customer verification,
Satisfactory operation substantiated at factory,
Fail Time into 50 ) 15 ns or less.
SIG QUT Selected by B TRIGGER C3. Check Trigger Selector D5. Check Trigger Selector
SOURCE switch. Operation, Operation.
Source Same as B TRIGGER
SCURCE.
Output Voltage
Into 50 O 25 mV/div of vertical Does not normally require customer verification.
deflection within 25%. Satisfactory operation substantiated at factory.
Into 1 M{) 0.5 V/div of vertical
defiection, within 25%
{maximum output: 2 V).
Bandwidth into 50 () Varies with vertical plug-in
selected. See 78904A Oscillo-
scope Vertical System
Specification in Table 1-7.
DC Centering OV within 1V, into 1 M() 2. Check Vertical Signal Out D4, Check/Adjust Vertical Signat
DC Centering. Cut DC Centering.
READOUT DISPLAY
Readout Modes Internal switch on Readout F2. Check Readout Modes. G5, Check Readout Modes.
Board must be in Free-Run
position.
Free-Bun (Not Labeled Continuously displayed
on Front-Panel) {READOUT control not in
PULSED position).
PULSED Single-shot operation.
Pulsed Source Selected by front-panel switches.
+ GATE: Triggered by the
trailing edge of the + GATE
selected by the front-panei
switch.
EXT: Controlied through rear-
panel remote controi connector.
MAN: Manual trigger, indepen-
dent of other pulse sources.
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TABLE 5-2 (CONT)
Performance Check Summary

Part Part il
Characteristics Performance Perlormance Check Adjustment and
Requiremenis Procedure Title Performance Check
Procedure Title
DISPLAY
Graticule
Type internal, illuminated with Does not normally require customer verification,
variable edge lighting. Satisfactory operation subsiantiated at fagtory.
Area

Standard Instrument
and Option 78

Eight divisions vertical by
ten divisions horizontal,
Each division equals one
centimeter.

Option 4, Option 13

Eight divisions vertical by
fen divisions horizontal,
Each division equails 0.5
centimeter,

Phosphor
Standard, Option 4 P31,
Option 78, Option 13 Pit.

Beamfinder Limits display within graticuie Checked in the Operators Checkout Procedure in Section 2.
area when actuated.
Geometry Within 0.1 division; checked A2, Check Geometry. B7. Adjust Trace Alignment

over entire 8 x 10 division
graticuie area.

Geometry and Focus.

CRT Characteristics

Test Conditions; TEKTRONIX
C-51 camera with lens set at
#/1.2: 1.0.5 Object-to-lmage
Ratio. Polaroid 20,000 ASA
film.

Mir}i-mum Photographic Writing
Writing Speed (with- Phosphor Speed
{out fitm fogging)
Standard ort P31 =1.25 cm/ns
Option 4 P31 =2 em/ns
Option 13 Pt 4 cm/ns
Option 78 P11 2.5cm/ns

Exposure Defects

With Intensity and Graticule
Humination controls fully
counterclockwise, open the
camera shutier for 5 minutes,
Resulting print must be
comipletely black.

Does not normally require customer verification.
Satisfactory operation is subsiantiated at the factory.




Checks and Adjusiment—7904A

TABLE 5-2 (CONT)
Performance Check Summary

Characteristics

Performance
Requirementis

Part 11
Part |
Performance Check o Adjusiment gtr:d
Procedure Title eriormance Check
Procedure Title

REMOTE CONNECTORS AND SWITCHES

CONTROL. ILLUMINATION

High, medium, and off. Three-
position switch located on
rear panel of power supply.

Checked in Operators Checkout Procedure in Section 2.

CAMERA POWER

Three-contact connector
compatible with Tektronix
C-50 series cameras,

Bottom Pin Ground.
Center Pin Single sweep reset.
Top Pin +H15 V.

Does not normally require customer verification.
Satisfactory operation is substantiated at the factory,

SINGLE SWEEP RESET

Bnc input connector on

rear panel o reset singie-
sweep function of time-base
units installed in A and

B HORIZ compartments,

Signal Required

Closure to ground or
switching from the high
fevet {(+80 to +i0 V; sink
less than 40 pA) to the
low level (+0.5Vto -5V,
sink less than 12 mA), in
less than 1 ms, resels the
swoep.

Compatible to 18 V open
collector TTL. source.

A SINGLE SWEEP READY

Bnc connector on rear panel.
Remote ready indicator for
A HORIZ #ime-base unit.

Qutput Signat

Open when not ready, +8 V
at 47 Q source impedance
when ready. Cutput will
fight a No. 48 bulb.

B SINGLE SWEEP READY

Bnc connector on rear panel.
Remote ready indicator for
B HORIZ time-base unit.

Output Signal Open when not ready, +5 V
at 47 () source impedance
when ready. Cutput wili
light a No. 49 bulb.

GRATICULE/READOUT 8ne connector on rear panel.
SINGLE SHOT Switching to the low level

(+1 V1o -5V, sink less

than 2 mA) from the high
ievel (+10 V to +15 V; sink
iess than 0.3 mA), in less




Checks and Adjustment-—7904A

TABLE 5-2 (CONT)
Performance Check Summary

Part | Part i
. Performance Adiustment and
Characterisiics A Performance Check
Requirements Performance Check
Procedure Title
Procedurs Title
REMOTE CONNECTORS AND SWITCHES (CONT)
GRATICULE/READOUT than 1 us, triggers the Does not normaily require customer verification,

SINGLE SHOT (comt)

Readout to display one
complete readout frame and
illuminates the graticule

for approximately 0.5 s.
Compatible to 15 V open
coliector TTL source.

Probe Power

Two probe power connectors
on rear panel.

Pin 1 +5 V de.

Pin 2 Chassis ground.,
Pin 3 -15 V de.

Pin 4 +15 V de.

Z-AXIS INPUT (Exiernal)

Bnc connector on rear panel.

Potarity and Sensitivity

Positive 2 V provides
complete blanking from
maximum intensity condition.
Negative 2 V provides
compiete unblanking from
minimurn intensity condition.

Low Frequency Limit

Dc.

Input Resistance

Approximately 470 Q.

tnput Capacitance

Less than 50 pF.

Open Circuit Voltage

Approximately G V,

Maximum Input Voltage

15 V {dc plus peak ac).

Maximum Repetition Rate

1 MHz.

LINE VOLTAGE SELECTOR

Seiects 115 V or 230 V range.

Satisfactory cperation is substantiated at the factory.

POWER SOQURCE

VOLTAGE RANGE (AC, RMS)

Selected by rear-panel LINE

VYOLTAGE SELECTOR switch.
115 V Rated From 80 V to 132 V.
230 V Rated From 180V to 250 V.

Line Frequency

From 48 Hz to 440 Hz.

Power Consumption

210 W, nominai,

oes not normatly require customer verification.
Satisfactory operation is substantiated at the factory,

5-10



Checks and Adjustment—7904A

TABLE 5-2 (CONT)
Performance Check Summary

Performance

Characteristics .
Requirements

Part | . Part §
Perdormance Cheek o Adjustment and
Procedure Titie erformance Check
Procedure Tille

POWER SQOURCE (CONT)

3.5 A at 60 Hz, 80 V Line.
1.8 A at 60 Hz, 180 V Line.

Maximum Current

Fuse 4 A Fast Biow.

Does not normaily require custorner verification.
Satisfactory operation is substantiated at the factory.

ADJUSTMENT INTERVAL

To maintain instrument accuracy, check performance
every 2000 hours of operation, or annuaily if used
infrequently. Before compiete adjusiment, thoroughly
clean and inspect this instrument as outlined In the
Maintenance section.

TEKTRONIX FIELD SERVICE

Tekironix Field Service Centers and the Factory Service
Center provide instrument repair and adjustment
services, Contact your Tektironix Fileld Office or
representative for further information.

TEST EQUIPMENT REQUIRED

The test equipment listed in Table 5-3 is required for a
complete Adjustment and Performance Check of the
instrument. ¥ only a Performance Check is {0 be
performed, the items required for Adjustment are not
required and are so indicated by footnote 1. The
remaining test equipment is common to both
procedures.

The specifications for test equipment, given in Table 5-
3, are the minimum required to meet the performance
requirements. Detailed operating instructions for test
equipment are omitted in these procedures. Refer to the
test equipment instruction manusal if more information is
needed.

SPECIAL FIXTURES

Special fixtures are used only where they facilitate
instrument adiustment. These fixtures are available from
Tekironix, tnc. Order by part number from Tekironix
Field Offices or representatives,

TEST EQUIPMENT ALTERNATIVES

All of the listed test equipment is required to completely
check and adjust this instrumeni. However, complete
checking or adjusting may not always be necessary or
desirable. You may be satisfied with checking only
selected characteristics, thereby reducing the amount of
test equipment actually required.

The checks and adjustment procedures in Part |l are
based on the first item of equipment given as an
example. When other equipment is substiiuted, control
settings or setups may need to be altered. If the exact
item of equipment given as an example in Table 8-3 is
not avaliable, first check the Minimum Specifications
column carefully to see if any other equipment might
suffice. Then check the Furpose column to see where
this item is used. If used for a performance check or
adjustment that is of little or no tmportance for your
measurement requirements, the item and corresponding
step(s) can be deleted,

TABLE 5-3
Test Equipment

Minimum

Description
P Specifications

Examples of Applicable

Pu
rpose Test Equipment

1. Test Oscilloscope
{with 10X probes}

Bandwidth, dc ic 100 MHz
deflection factor, 50 mV

tc 10 V/division at probe

fip; inputs, two 1 M)
capable of inverting one
input for operation as
differential amplifier; sweep
rates, 1 ms fo 8.1 ps/division.

Used throughout Checks and
Adjustment procedures.

a. TEXKTRONIX 7803 Oscilloscope
with 7A26 Dual Trace Ampiifier,
7B80 Time Base, and P6063B
Switchable Attenuation Probes.

b. TEKTRONIX 2445 150 Mz
Oscilfoscope with P6131 Probe.

¢. Refer to Tektronix Products
catalog for compatible equipment.

REV NGV 1885
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TABLE 5-3 (CONT)
Test Equipment

Description

Minimum
Specifications

Purpose

Examples of Applicable
Test Equipment

2. Amplifier, Duak-Channet

Tekironix 7A-series dual-
channel amplifier with
1 M) input impedance.

Uised to check and adjust
readout systam.

a. Any Tektronix dual-channet
amplifier (may use the one
from the test oscilioscope).

3. Amplifier Tektronix 7A-series tsed throughout procedure a. TEKTRONIX 7A29 Amplifier,
amplifier. {o provide vertical input b. TEKTRONIX 7A19 Amplifier.
10 the 7904A under
adiustment,
4, Time Base Tektronix 7B-series time Used throughout procedure a. TEKTRONIX 7B15 Delaying

(iwo needed}

base.

to provide sweep for
the 7904A.

Time Base and 7B1G Time Base.
b. TEKTRONIX 7885 Delaying
Time Base and 7B80 Time Base,

5. Precision DC Voltmeter
(DVM), with test leads

Range, Oto 200 V;
accuracy, within ©.1%.

Check and adjust power
supply voltages.

a. TEKTRONIX DM 501A Digital
Muliimeter with TM 500-series
Power Module.

i, Fluke Model 8254 Differential
DC Voltmeter.

c. TEKTRONIX 7TD13A Digital
Muitimeter and 7000-series

test oscifloscope may be used

if iower performance is
acceptable.

8. Low-Freguency
Sine-Wave Generator

Frequency, 50 kHz;
amplitude, 2 V.

Check External Z-Axis
Operation. Check/Adjust
X-Y Delay Compensation.

a. TEKTRONIX FG 503 Function
Generator with TM 500-series
Power Module.

b. General Radic 1310-B
QOsciilator.

7. Medium-Frequency
Sins-Wave Generator

Frequency, 100 MHz; output
amplitude, variable from
0.5 to 4 volts into 50 €,

Check Vertical Channel
Isolation.

a. TEKTRONIX 8G 503 Leveled
Sine Wave Generator, and
TM 500-series Power Module.

8. High-Frequency
Sine-Wave Generator

Freguency, 250 kHz to

1 GHz; reference frequency,
20 Miiz or lower; output
amplitude, variable from
0.5 to 4 volis info 50 ();
amplitude accuracy, within
1% of reference as output
frequency changes.

Check bandwidith and
vertical channel isolation.

a, TEKTRONIX 8G 504 Leveled
Sine Wave Generator with

SG 504 Output Head.

b. Wiltron Maodel 610C

Swept Frequency Generator
with Modei 61083C, 10 to

1220 MHz piug-in unit.

9. Plug-In Extender’

For 7000-series plug-in
unit,

Provides access to supply
voltages without removing
the 7904A power supply.

Rigid Calibration Fixture,
Tektronix Part 087-0583-C0.

10. Signal Standardizer

{two needed}

Produces gain-check and
pulse-response waveforms,

Used throughout procedure
to standardize 7904A s
that plug-in units can be
interchanged without
complete readjustment.

a. Tektronix Calibration
Fixture 067-0587-02.

b. Tektronix Calibration
Fixture 067-0587-C1.

¢. Tektronix 7000-series
plug-in units with suitable
signal sources may be sub-
stituted if lower performance
is acceptable.

‘Used for Adjustment only; not used for Perlormance Check.
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Test Equipment

Checks and Adjustment—7904A

Description

Minimum
Specifications

Purpose

Examples of Applicable
Test Equipment

11. Time-Mark Generator

Marker frequency, 0.1 s to
1 ns; amplitude, 0.5 V into
50 (), stability, within

one part in 10°

Check/Adjust Calibrator

1 kHz Repetition Rate,
Check and Adjust Horizontal
Timing.

a, TEKTRONIX TG 501 Time Mark

Generator and TM 500-series
Power Module.

12, Coaxial Cable

Length, 18 inches;
impedance, 50 ()
connectors, bne male.

Connect various signals.

a, Tektronix Part 012-0076-00.

13. Coaxial Cable
{four needed)

tength, 42 inches;
impedance, 50 {Z;
connectors, bnc male,

Connect various signals.

a. Tektronix Part 012-0057-01,

14. Attenuator

Attenuation, 2X;
impedance, 50 {;
accuracy, £2%:
connectors: bnc male, 3
bnc female, 1.

Reduce ampiitude of SG 504
cutput.

a. Tektronix Part §11-0068-02.

15. Adapter, BNC T

Connectors: bne male, 1;
bnc female, 2;
impedance, 50 Q.

Connect one signal to two
places.

a. Tektronix Part 103-0030-00.

16. Screwdriver, Phillips*

Length of shaft, 3 inches;
tip, #2.

Used to remove power
supgly and rear panel.

a. Tekiromx Part 003-0684-00.

17. Screwdriver, Slotted’

Length of shaff, 3 inches;
width of shaft, 3/32 inches.

Adjust various controis.

a. Tekironix Part 003-Gi92-00.

18. Tool, Alignment, Nylon'

Adiustment end, 5/64-inch
male hexagon on three-inch
shaft.

Adjust 2-5 ns compensation.

Consists of:
Handle, Tektronix Part
003-6307-00,
angd bit, Tektronix Part
003-8310-00.

18. Tool, Alignment’

Length of shaft, 1 inch.

Adjust various controls.

a. Tektronix Part 003-0000-00.

20. Time-base unit

TEKTRONIX dual ime-base
with Aux Z-axis output.

Used to check Aux Z-axis
circuitry.

TEKTRONIX 7B53A or 7B92A Time-

Base.

"Used for Adjustment only; not used for Performance Cheek.

REV MAR 1884
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PART I—PERFORMANCE CHECK

The following procedure (Part I—Performance Check) verifies electrical specifications without removing instrument
covers or making infernal adjustments, All tolerances given are as specified in the Specification tables (section 1} in
this manual.

Part |l-Adjustment and Performance Check provides the information necessary to: (1) verify that the instrument
meets the electrical specifications, (2) verify that all controls function properly, and {3} perform all internal
adjustments.

A separate Operators Checkout Procedure is provided in section 2 for familiarization with the instrument and to verify
that all controls, indicators and connectors function properly.

See Table 5-1, Checks and Adjustments Procedure Electives, at the beginning of this section, for information on
performing a Partial Part |—Performance Check procedure.

INDEX TO PERFORMANCE 4. Check Vertical Amplifier 500 MHz Gain ... 5-27
CHECK PROCEDURE 5. Check Vertical Channel Isolation.......... 5-28
6. Check Vertical Display Modes............. 5-29
A Z-AXIS AND DISPLAY 7. Check Vertical Trace Separation (B)
1. Z-Axis and Display Preliminary Setup ..... 5-15 Operation .......... EEEEEEE PP TRPPP 5-30
2. Check Geometry .......................... 5-15
F. READOQUT SYSTEM
B. CALIBRATOR AND OUTPUT SIGNALS 1. Readout System Preiiminary Setup ........ 5-31
1. Calibrator and Output Signals 2. Check Readout Modes ..............., ... 5-31
Preliminary Setup ......................... 5-16
2. Check Calibrator Output Voltage.......... 5-16
3. Check Calibrator 1 kHz Repetition
Rate.. ... .. i 517
e T T T T PERFORMANCE CHECK
5 Check A and B Sawtooth Qutput POWER-UP SEQUENCE
Signals ... 518
6. Check A and B Gate OQutput Signals ..... 5-19 The performance of this instrument can be checked at
7. Check Graticule Hlumination Operation.... 5-20 any ambient temperature from 0° to +50° C unless

otherwise stated.
C. TRIGGER SYSTEM

1. Trigger System Preliminary Setup ......... B-21 1. Check that the 7904A has been set for the proper
2. Check Vertical Signal Out DC power source and also that a suitable power cord

Centefing ... 5-21 and plug has been attached. Refer to Power Source
3. Check Trigger Selector Operation......... 5-02 Information in Section 1—General Information for

specific details.
D. HORIZONTAL SYSTEM

1. Horizontal System Preliminary Setup ...... 523 2. Connect the 7904A to a suitable power source,

2. Check Horizontal Gain and Low
Frequency Lineanty ............0.oivuiv... 5-23 3. Press the POWER button and allow at least 20

3. Check High-Frequency Timing ............ 5-24 minutes warmup before proceeding.

4. Check X-Y Delay Compensation........... 5-24 o e

E. VERTICAL SYSTEM § CAUTION ¢

1. Vertical System Preliminary Setup......... 5-26 Rt

2. Check Vertical Amplifier Gain............. 5-26 To prevent instrument damage, turn off

3. Check Vertical Low-Frequency 7904A POWER before installing or removing
Linearity. ... ... ... . 5-27 plug-in units.
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Checks and Adjustment—7304A
Part |—Performance Check

A. Z-AXIS AND DISPLAY

Equipment Required: {Numbers correspond to those listed in Table 5-3, Test Equipment.)

3. Amptifier
4. Time-Base
6. Low-Frequency Sine-Wave Generator

13. Coaxial Cable (two 42-inch reguired)
15. Adapter, bnc T

A1, Z-AXIS AND DISPLAY PRELIMINARY
SETUP

a. Perform the Performance Check Power-Up
Sequence.

b. Refer to Saction 6, Instrument Options, and to the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

¢. Set the 7904A controls as follows:

POWER................... On {(pushbutton in}
VERTICAL MODE ... .......... ... ... LEFT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
A INTENSITY ... .. Fully counterclockwise
HORIZONTAL MODE ... ... . ... ... ... A
B INTENSITY .......... Fully counterciockwise
B TRIGGER SCURCE........... VERT MODE
FOCUS Midrange
READOUT ............... ... OFF (in detent)
GRAT ILLUM ... .. ... Midrange
CONTROL ILLUMINATION .......... MEDIUM

{rear panel}

A2. CHECKX GEOMETRY
NOTE
First perform step A1, then proceed.

f A2. SETUP CONDITIONS \

7904A Controls:

VERTICAL MODE .. ... . s ALT
HORIZONTAL MODE ...............ccviieen..... CHOP
Aand BINTENSITY ... e Midrange

79044

Bl a1 X713

BT L4 w8 o

831 5 1581 %

megl E1%g] E

»l F 2] F

Test Equipment Controls:
LEFT VERT and A HORIZ Signal Standardizers
TSt L o Vert or Moriz Gain
RepPRate ... ... ... . . 100 khz

RIGHT and B Time Bases
SweepRate.......... ... i 2 ps/div

\ TAESEING .. ..o e Auto, AC, Extemy
4583-410

a. Set both signal standardizer Pesition controls to
superimpose the crosshatch display over the vertical
and horizontal graticule center lines (the intensified
vertical and horizontal traces should be aligned with the
vertical and horizontal graticule center lines),

b. Setthe front-panel FOCUS and INTENSITY controls for
a well-defined display.

NOTE

The front-panel TRACE ROTATION
adjustment may need to be set for optimum
trace-to-graticute alignment.

¢c. CHECK—that the vertical and horizontal traces which
cross at graticule center are aligned with the graticule
vertical and horizontal center lines, within 0.1 division.

d. CHECK—the horizontal tfraces at the top and bottom of
the graticule for 0.1 division or less of bowing or tilt.
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Checks and Adjustment—7904A
Part |—Per{ormance Checl

B. CALIBRATOR AND OUTPUT SIGNALS

1. Test Oscilloscope
4. Time-Base
5. Precision DC Voitmeter {DVM)

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

11. Time-Mark Generator
13. Coaxial Cables {four 42-inch required)
15. Adapter, bnc T

Bt

CALIBRATOR AND OUTPUT SIGNALS

PRELIMINARY SETUP

a.

5-16

Perform the Performance Check Power-Up
Sequence.

Refer to Section 6, Instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

Set the 7904A controls as follows:

POWER switch..............ooiiiiiii Cn
VERTICAL MODE . ... . .. ............ RIGHT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
ACINTENSITY ... ..., Fully counterclockwise
HORIZONTAL MODE ... ... .............. A
B INTENSITY.......... Fubly counterclockwise
8 TRIGGER SOURCE........... VERT MODE
READOUT INTENSITY ....... OFF (in detent)
GRAT ILLUM ... L, Midrange
BEAMFINDER ................. Pushbutton out
CALIBRATOR .............. 4 V pushbutton in

/

B2. CHECK CALIBRATOR OUTPUT VOLTAGE

NOTE
First perform step B1, then proceed.

B2, SETUP CONDITIONS

~

7304A Controls:
Mo change in seitings.

79044

Precision
DC Voltmeter
(DVM)

Test Equipment Controls:
Precision DC Voitmeter (VM)
Range................ cove. . Appropriste range for

voltage to be measured,

\\ 4593411 /

Set the 4 V and 0.4 V CALIBRATOR pushbuttons to
the pressed-in position.

Connect the precision dc voltmeter (DVM) to the
CALIBRATOR ocutput connector.

CHECK—for a DVM reading of 0.4008 volt, within
the limits of 0.4004 io 0.4012 voit.




B3. CHECK CALIBRATOR 1 kHz
REPETITION RATE

NOTE

if the preceding step was not performed, first
perform step B1, then proceed.

[ 83, SETUP CONDITIONS \

7904A Controls:
CALIBRATOR. ... 4 V pushbutton in

Test
Oscilloscope

Coaxial Cable
CALIBRATCR -~
\ e,
§ External
bmg?  Trigger
’ ¥ Input
79044 NP
BNC'T |
Connecior | Coaxial Cable
R —
Time-Mark 4
Generator 1
Test Equipment Controls:
Time-Mark Generator. ........................ 1 ms markers
Test Oscilloscope
Triggering .. ... .. Auto, AC, External
Input Coupling ... . ... e DG
Sween FHate. . . . s 1 ms/div
Vertical MOOE . ..o .o Alt

AN 459&&2)

Checks and Adjustment--7904A
Part {—Performance Check

NOTE

A frequency counter with an accuracy of at
least 0.1% may be used to check the
CALIBRATOR repetition rate,

Connect 1-millisecond time-markers fo the test
oscilloscope external trigger input and to the
noninverting vertical channei of the test
oscilloscope {use a bnc T connector). Connect the
7904A CALIBRATOR output to the inverting input of
the test oscilloscope.

Set the test oscilloscope Triggering Level control
for a stable time-mark dispiay.

Set the test oscilloscope vertical deflection factors
to display 2 divisions of CALIBRATOR signal and 1
division of time-marker signal.

Set the test osciiloscope Vertical Mode to Add.

Set the test oscilioscope sweep rate to 0.2
second/division.

CHECK~—that the time required for the 1-
millisecond time marks to drift from the positive
level of the CALIBRATOR signal to the negative
level and back to the positive level, is more than 0.4
second {2 divisions). This time can be measured
directly from the display by observing the number of
divisions that the markers move across the display
area before it returns to the positive level.
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Checks and Adjusiment—79044

Part

B4.
TIM

f—Performance Check

CHECK CALIBRATOR RISE TIME, FALL
E, AND DUTY CYCLE

NOTE

If the preceding step was not performed, first
perform step B1, then proceed,

4

73045 Controis:

B4, SETUP CONDITIONS \

No change in settings.

CALIBRATOR
pd

v

Tast
79044 Oscilloscope

l

y

K-Coaxial Cable
Test Equipment Controls:
Test Oscilloscope
Sweep Rate. ........... ... .. e 0.1 ps/div
Triggering . ............ ... e Auto, AC, Internal

4693-41 3/

Connect the CALIBRATOR output to the inverting
vertical input of the test oscilloscope.

Set the test oscilloscope vertical deflection to
display 4 divisions of CALIBRATOR signal.

Set the test oscilloscope for a stable display,
triggered on the positive transition of the
CALIBRATOR signal.

5-18

CHECK—the dispiayed waveform for not more than .
5 divisions horizontally between the 10% to 90%

points of the waveform (rise time, 0.5 microsecond = -

or less).

Set the test oscilloscope for a stable display
triggered on the negative transition of the waveform.

CHECK-—the displayed waveform for not more than
5 divisions between the 90% and 10% amplitude
points {fall time, 0.5 microsecond or less).

Set the test oscilloscope triggering for positive
slope and auto mode with. ag coupling from the
internal source at a sweep rate of 0.1
millisecond/division. Set the triggering controls so
that the display starts at the 50% point on the rising
edge of the waveform.

Set the test oscilloscope sweep magnifier to Xi0,
Then, position the display horizontaily so the falling
edge of the waveform aligns with the center vertical
graticule line.

Set the test oscilloscope vertical to invert the
dispiay.

NOTE

The display is triggered on the opposite
slope, even through the display appears the
same.

CHECK-—that the 50% point on the falling edge of
the waveform now dispiayed is within 0.2 divisions
horizontally of the center line. {Indicates duty cycle
of 50% within 0.2%.)



B5. CHECK A AND B SAWTOOTH OQUTPUT
SIGNALS

NOTE

If the preceding step was not performed, first
perform step BT, then proceed.

/' BS5, SETUP CONDITIONS ‘\‘

7904A Controls:
*SAWTOOTHA or BSwitch .. ... ... A
+SAWTOOTH
Connector
Test
T904A Oscillpscope
(]
=3
L
m
@
£
Fd
Coaxial Cable
Test Equipment Controls:
Test Cscilloscope
Sweep Rate. ... ... .. ... . ... . 2 ms/div
Vertical Deflection ......... ... . .............. 2 V/div
Vertical Mode. . ............ ... i, Channei 1
Time Base
Sweep Rate........... ... i, 0.1 ms/div

K\ THGEeNNG o éég@iﬁl/

a. Connect the +SAWTOOTH output connector to the
test oscilloscope channel 1 vertical input (one-
megohm input).

b. CHECK-—that the slope of the iest oscilloscope
display rises 2 volts/horizontal division, within 10%
(10-volt sawtooth for 5 division sweep on test
oscilloscope screen) and that the sawtooth baseline
is within one voit of ground.

¢. Move the time base to the 7904A B HORIZ
compartment.

d. Set the +SAWTOOTH selector switch to the B
position,

e. CHECKX—the test oscilloscope display for 2
volts/division of sweep within 10% (10-volt sawiooth
for 5 division sweep on the 7804A crt screen) and
that the sawtooth baseline is within one volt of
ground.

Checks and Adjusiment—73044
Part I—Perlormance Check

B6. CHECK A AND B GATE OUTPUT
SIGNALS

NOTE

If the preceding step was not performed, first
perform step B1, then proceed.

/ B6. BETUP CONDITIONS \

79044 Controls:

TGATEAor B Switch ... ... .. A
L +GATE
Test
79044 Cscilloscope
o
L3
3
m
€
£
= T i

Coaxial Cable

Test Equipment Controls:
Test Oscilioscope

Vertical Deflection Factor ....................... 2 V/div

Sweep Hate ................................. 0.2 ms/div
Time Base

THGENING .. i e Aute, AC, Internal

SweepRate ... ... i, 0.1 ms/div

\k 45934154/

a. CHECK-—the test oscilloscope display for a gate
waveform 5 divisions in amplitude, within 10%, and
a baseline at zero volts, within one volt.

b. Move the time-base unit o the B HORIZ

compartment.
c. Set the +GATE selector switch to the B position.
d. CHECK-—the test oscilloscope display for a gate

waveform 5 divisions in amplitude, within 10%, and
a baseline at zero volts, within one volt.
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Checks and Adjustrment—7904A
Part i—Performance Checl

B7. CHECK GRATICULE ILLUMINATION
OPERATION

NOTE

If the preceding step was not performed, first
perform step BT, then proceed.

f B7. SETUP CONDITIONS \

7904A Controls:

GRAT ILLUM + GATE or EXT Switch................ +GATE
SGATE A Or B Switch ..o e A
MORIZONTAL MODE ... . A
79044
i e i i
@
&
@
3
E
b
Test Eguipment Controls:
Time Base
Sweep Rale. ... ... e 0.2 s/div
Triggering ... Auto, AC, Internal
4593-416 /

5-20

CHECK—that rotating the GRAT iLLUM control
throughout its range varies the illumination of the
graticule.

Set the GRAT {LLUM control fully clockwise to the
PULSED detent position.

Set the A INTENSITY conirol for a visible display,
CHECK—that graticule illumination occurs only
after the time-base has completed & sweep {adjust
GRAT HLLUM PRESET, # necessary).

Set the GRAT ILLUM +GATE or EXT switch to EXT.
CHECK—that pressing the GRAT ILLUM MAN
pushbutton causes one momentary illumination of

the graticuie.

Set the GRAT ILLUM control to midrange (out of
the PULSED detent position).



Checks and Adjustment—7904A
Part |—Performance Check

C. TRIGGER SYSTEM

Equipment Required: {Numbers correspond to those listed in Table 5-3, Test Equipment.)

1. Test Oscilloscope
2. or 3. Amplifier
4. Time-Base (two required)

10. Signal Standardizer
13. Coaxial Cable

C1. TRIGGER SYSTEM PRELIMINARY
SETUP

a.

Perform the Performance Check Power-Up
Sequence.

Refer to Section 6, Instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

Set the 7904A controls as follows:

POWER switch............................ On
VERTICAL MODE ..................... RIGHT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
A INTENSITY .......... Fully counterclockwise
HORIZONTAL MODE ... ... ... ... A
B INTENSITY .......... Fuily counterciockwise
B TRIGGER SQURCE........... VERT MODE
FOCUS .. i Midrange
READOUT INTENSITY ....... OFF (in detent)
GRAT ILLUM ... Midrange
BEAMFINDER ................. Pushbutton out

C2. CHECK VERTICAL SIGNAL QUT DC
CENTERING

NOTE
First perform step C1, then proceed.

/r C2. SETUP CONDITIONS \

7904A Controls:
No change in settings.

o~ S1G Test

79044 ﬁ ouy Oscilloscope

e

Coaxial Cable
Test Equipment Controls:
Test Oscilloscope
fnput Coupling ... Gnd or Off
Vertical Deflection ............................ 0.5 V/div
Vertical Mode .......................coiaal, Channel 1

SweepRate ............... ... 1 ms/div
\ 4693417 /

a. Establish & ground reference for the test
oscilioscope by positioning the trace to the
graticule center line. Do not change the test
oscilloscope Position control after setting this
ground reference.

b. Set the test oscilloscope input coupling switch to
dc.

¢. CHECK-—-that the dc level of the test oscilloscope

display is within 1 division of the ground reference
established in part a.
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Checks and Adjustment—7904A

Part

C3.

f-~Performance Check

CHECK TRIGGER SELECTOR OPERATION
NOTE

Hf the preceding step was not performed, first
perform step C1, then proceed.

{/'

C3. SETUP CONDITIONS \
T804A Controls:
VERTICALMODE ... LEFT
HORIZONTAL MODE ... .. e A
ATRIGGER SOURCE ............ ... VERY MCDE
BTRIGGER SQURCE ........................ VERT MODE
Calibrator
7T904A
A
E @ o
g} EE] 2] =
Coaxial Cabls E1 58] af el
E{"5) E| E
* < n [ -
Test Equipment Controls:
Signal Standardizer
Test. . ..o o Vert or Horiz + Step Resp
Rep Rate ... .. e 10 kHz
A Time Base
Sweap Rale. .. ... e 0.2 ms/div
Triggering .. ... Auto, AC, internal
Magnifier ... .. e X1
MOGE. ..o Independent
B Time Base
SweepRate. . ... ... . 0.2 ms/div
Triggering .. ... Auto, AC, Internal
AN BT e e X1

MO, .. e Independent
4593-418

Set the A INTENSITY control for a visible display.
Set the amplifier for a 2-division display in the upper
half of the graticule area. Use the A time-base
Triggering Level control to trigger the display.
Set the VERTICAL MODE switch to RIGHT.

Set the signal standardizer Amplitude and Position
controls for a 2 division display in the lower half of
the graticuie area.

Set the VERTICAL MODE switch 1o ALT.

CHECK—the crt display for 1 kHz and 10 kHz
triagered waveforms ({adjust the time-base
Triggering Level controls as necessary).

Set the VERTICAL MODE switch to ADD.
CHECK—the crt display for a triggered waveform.

Set the VERTICAL MODE switch to CHOP.
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CHECK--the crt for a stable display of the 1 kHz
waveform only.

Set the A TRIGGER SQURCE switch to LEFT VERT.

CHECK-—sequentially select ali positions of the
VERTICAL MODE switch and check for a siable
display of only the 1 kHz waveform.

Set the A TRIGGER SOURCE switch to RIGHT
VERT.

CHECK—sequentially select all positions of the
VERTICAL MODE switch and check for a stable
display of only the 10 kHz waveform,

Set the VERTICAL MODE switch to ALT, the
HORIZONTAL MODE switch to B, and the B
INTENSITY control for a visible display.

CHECK—the crt display for 1 kHz and 10 kHz
triggered waveforms.

Set the VERTICAL MODE switch to ADD.
CHECHK—crt for a stable display,
Set the VERTICAL MODE switch to CHOP,

CHECK-—crt for a stable display of only the 1 kHz
waveform.

Set the B TRIGGER SOURCE switch to LEFT VERT.

CHECK—sequentially select all positions of the
VERTICAL MODE switch and check for a stable
display of only the 1 kHz waveform.

Set the B TRIGGER SOURCE switen to RIGHT
VERT.

CHECK--sequentially select all positions of the
VERTICAL MODE swiich and check for a stable
display of only the 10 kHz waveform.

Set the VERTICAL MODE switch to ALT, the
HMORIZONTAL MODE switch to ALT, and the A and
B TRIGGER SOURCE switches to VERT MODE.

CHECK-that the B HORIZ time-base is triggered
on the 1 kMz waveform and the A HORIZ time-base
is triggered on the 10 kHz waveform (set the time
base Triggering Level controls for triggered
sweeps).



Checks and Adjustment-—79304A
Part |—Performance Check

D. HORIZONTAL SYSTEM

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

2, 3. Amplifier (iwo required)
4. Time Base
6. Low-Frequency Sine-Wave Generator

10. Signal Standardizer

11. Time-Mark Generator
12. Coaxial Cable (18-inch)
13. Coaxial Cable (42-inch)
15, Adapter, BNC T

D1. HORIZONTAL SYSTEM PRELIMINARY
SETUP

a. Perform the Performance Check Power-Up
Sequence.

b. Refer to Section 6, instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

c. Set the 7904A controis as follows:

POWER switch ... ... .. e On
VERTICAL MODE ..................... RIGHT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
AINTENSITY ... Midrange
HORIZONTAL MODE ..............c i A
B INTENSITY ... Midrange
B TRIGGER SOURCE........... VERT MODE
READOUT INTENSITY ....... QOFF (in detent)
GRAT ILEUM ... As desired
CONTROL ILLUM....... MEDIUM (rear panel)
CALIBRATOR ... ... e, 04V

02. CHECK HORIZONTAL GAIN AND LOW
FREQUENCY LINEARITY

NQTE
First perform step D1, then proceed.

/ D2. SETUP CONDITIONS ‘\

7804A Controls:

HORIZONTAL MODE ... e B
TI04A
AT v 450 e AL A AT
el
g 3
3 T
H 53
g [ =
z 5
Test Equipment Controls:
Time Base
Triggering. ... Auto, AC, External
SweepRate ............ ... 5 ps/div
Signal Standardizer
Test. ... o Vert or Horiz Gain
RepRate ..... ... ... ... oo i 100 kHz

\ 4593-419/)

a. Align the bright vertical trace on the center vertical
graticule line using the signal standardizer Position
control,

b. CHECK—that the second and tenth vertical traces
align with the second and tenth graticule lines,
within 0.08 division.

¢. CHECK—along the horizonta!l graticule line for 0.05
division or less error at each vertical graticule line
intersection.

d. Move the signal standardizer to the A HORIZ
compartment and change the HORIZONTAL MODE
switch to A,

e. CHECK—that the deflection between the second

and tenth graticule lines is the same as in part ¢ of
this step, within 0.08 division.
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Checks and Adjustmeni--73044
Part |—Performance Check

D3. CHECK HIGH-FREQUENCY TIMING
NOTE

If the preceding step was not performed, first
perform step D1, then proceed.

/ D3. SETUP CONDIFIONS \
7904A Controls
POWER Switch. ... . ON
VERTICAL MODE .. . i LEFT
HORIZONTAL MODE . . i, B
7904A

Time-Mark
Generator

¥
Marksr Gutput

/‘ Coaxial Cable

Test Equipment Controis:

Amplhitier
Time Base

r

Time Base
TrHEgerng . . ... Auto, AC, internal
SweepRate. ... ... . ... ... 1 ms/div

Time Mark Generator......................... 1 ms markers
4563-420

a. Set the amplifier deflection factor for approximately
two divisions of display (set the time-base
Triggering Level as necessary for a stabie display).

b. Examine the crt display for one time-marker per
division over the center eight divisions.

¢. Set the time-base unit front-panel Swp Cal
adjustment for one time-marker per division over
the center eight divisions.

d. CHECK—refer to the Performance Check
procedures in the time-base unit instruction/service
manual to check high-frequency timing and
accuracy to 0.5 ns (500 ps is the fastest calibrated
sweep rate for the 7904A).
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D4. CHECK X-Y DELAY COMPENSATION
NOTE

If the preceding step was not performed, first
perform step D1, then proceed.

/ D4, SETUP CONDITIONS

7904A Controls:

Low-Frequency]
Sine-Wave
Generator

-

Amptitier

l j Amplitier
&)

Aux-In
Connector .

Coaxial Cable —

Test Equipment Gontrols:
Amplifier Units
Volts/Div ... ... o 100 my
Coupling ............. P DG

\ 45934;&/

a. Set the low-frequency sine-wave generator for eight
divisions of vertical and horizontal defiection at 35
kHz. Set the Amplifier unit controls to match the
vertical and horizontal deflection.

BNC 'T" Connector

b. CHECK--crt display for a Lissajous display with
separation of 0.28 division or less {indicates 2° or
less phase shift; see Figure 5-1).

¢. Remove the ampilifier unit from the A HORIZ
compartment and install it in the B HORIZ
compartment {(leave signal connected). Set the
HORIZONTAL MODE 1o B.

d. Repeat part b of this step.



/]

45935286

Figure 5-1. Typical display when checking X-¥Y phase

compensation.

Checks and Adjustment—7904A
Part |—Performance Check
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Checks and Adjustment—7904A
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E. VERTICAL SYSTEM

3. Amplifier
4. Time Base {two required)
7. Medium-Frequency Sine-Wave Generator

8. High-Frequency Sine-Wave Generator

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

10. Signal Standardizer
13. Coaxial Cable
14, Attenuator (2X)

E1. VERTICAL SYSTEM PRELIMINARY
SETUP

a. Perform the Performance Check Power-Up
Sequence.

b. Refer to Section 6, Instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

¢. Set the 7904A controls as follows:

POWER switch . ........................... On
VERTICAL MODE ..................... RIGHT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
A INTENSITY ... ... Midrange
HORIZONTAL MODE ...................... A
B INTENSITY ... Midrange
B TRIGGER SOURCE........... VERT MODE
FOCUS .. . Midrange
READOUT ................... CFF (in detent)
GRAT HLUM ... .o e, As desired
BEAMFINDER ................. Pushbutton out
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E2. CHECK VERTICAL AMPLIFIER GAIN
NOTE
First perform step E1, then proceed.

/ E2. SETUP CONDITIONS \

7904A Controls:
Mo change in settings.

79044

_E

i1 3

23] %

51 E

R

Test Equipment Controls:
Time Base

Sweep Rate. ... ........ ... ... ... 1 ms/div
Trlggering ... Auto, AC, External

Skgnat Standardizer
Test. ..o Vert or Horiz Gain

RepRate ........... ... ... ... ... ... .coo... 100 kHz
4593-422

a. Position the signal standardizer display to align the
bright center trace with the graticule center iine.

b, CHECK~for one trace per graticule division within
0.05 division over the center six graticule divisions.
Note the exaci error for comparison in part f.

€. Remove the signal standardizer from the RIGHT
VERT compartment and install it in the LEFT VERT
compartment.

d. Set the VERTICAL MODE switch to LEFT.
e. CHECK-for one irace per graticule division within

0.05 division of the error noted in part b, over the
center 6 graticule divisions.




E3. CHECK VERTICAL LOW-FREQUENCY
LINEARITY

NOTE

If the preceding step was not performed, first
perform step E1, then proceed.

(/ E3. SETUP CONDITIONS \\

T904A Controis:
VERTICAL MODFE .. ... RIGHT

Time Base

Slgnat
Stlandardizer

Test Equipment Controis:

Time Base
SweepRate........... ... e 1 ms/div
Triggering .. ............. e Auto, AC, internail

Signal Standardizer

Test. . oo Vert or Horiz + Step Resp

\\ RED BAIE ..ot 1 kHz /
4593-423

a. Set the signal standardizer Amplitude and Position
controls so the dispiay is exactly two divisions in
amplitude in the center of the graticule area.

b. CHECK—position the two-division display vertically
and check for not more than 0.1 division of
compression of expansion anywhere within the
graticule area.

Checks and Adjustment—7904A
Part —Performance Check

Ed4, CHECK VERTICAL AMPLIFIER
500 MHz GAIN

NOTE

If the preceding step was not performed, first
perform step E1, then proceed.

/ E4. SETUP CONDITIONS ‘\

7904A Controls:
VERTICALMODE ... ... . RIGHTY

[High-Frequency]

Sine-Wave
5 Generalor
59] 8 ¥
R
/-l ai
£ 1
{
Aux-in
CW In 2X Attenuator and
nput 3G504 Output Head
Test Eguipment Controls:
Time Base
Sweep Rate. ... 0.1 ms/div
TrHQEeTing .. oo Auto, AC, External

Signat Standardizer
Test. ..o Vert or Horiz Freg Resp

High-Frequency Sine-Wave Generator

Reference FIBQUENTY .. .....oiiiivrorrennnn.. 6 Mhz
\\ 459:&424)/

a. Set the signal standardizer Amplitude controt fully
clockwise.

b. Set the high-frequency sine-wave generator for a
10-division display at the reference frequency
(between 6 and 50 megahertz) centered on the
graticule. (To obtain a 10-division display, first
obtain an eight-division display, then vertically
position the display one division down and increase
the output amplitude of the sine-wave generator so
that the top of the dispiay reaches the top of the
graticute.)

c. Set the signal standardizer Amplitude control for a
six-division display, centered on the graticule. (The
CW Leveled indicator should be Ilit.)

d. Without changing the output amplitude, increase
the generator frequency until the displayed
amplitude is reduced to 4.6 divisions. If the CW
Leveled indicator extinguishes, increase the
amplitude of the sine-wave generator signal until
the light just turns on.
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NCTE ES. CHECK VERTICAL CHANNEL ISOLATION

The signal standardizer CW Leveled light MOTE
must be on and the sine-wave generator
must be properly connected for a valid
check. Refer to the signal standardizer and
high-frequency sine-wave generator

manuals. /

If the preceding step was not performed, first
perform step E1, then proceed.

E5, SETUP CONDITIONS \\

7804A Controls:
e. CHECK—sine-wave generator frequency is 500 MHz VERTICALMOBE ... RIGHT

or higher (verifies 500 megahertz gain).

f.  Move the signal standardizer to the LEFT VERT 78044
compartment {leave signal connected) and set the
VERTICAL MODE switch to LEFT.

High-Frequency

Sine-W
g. CHECK—repeat parts d. through {. for the LEFT a?iefa?f,ﬁ
VERT compartment. =1 8 )
£] o
3
@<] -

Coaxial Cable

Test Equipment Controls:

Time Base

SweepHate......... ... ... ... 1 ms/div

Trggering .. ... o Auto, AC, Internal
Amplifier

input Coupling ... i e DC
High-Frequency Sine-Wave Generator............. 500 Mz

\ 4593—42?/

a. Connect the output of the high-frequency sine-wave
generator to the amplifier input,

b. Set the output of the high-frequency sine-wave
generator and the amplifier deflection factor for
gight divisions of deflection at 500 MHz.

¢. Set the VERTICAL MODE switch to LEFT.
d. CHECK-—crt display amptlitude for 0.1 division or
less of the 500 MHz signal (verifies isolation of at

least 80:1 at 500 MHz).

g. Move the amplifier to the LEFT VERT compartment
without changing any settings.

f.  Set the VERTICAL MODE switch to RIGHT.

9. CHECK—crt display amplitude for 0.1 division or
less of the 500 MMz signal (verifies isolation of at
least 80:1 at 500 MHz). Disconnect the high-
frequency sine-wave generator.

h. Set the VERTICAL MODE switch to LEFT.
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Connect the medium-frequency sine-wave
generator to the amplifier input.

Set the medium-frequency sine~wave generator for
eight divisions of deflection at 100 megahertz.

Set the VERTICAL MODE switch to RIGHT.
CHECK—crt display amplitude for 0.05 division or
less of 100 megsahertz signal {verifies 100 megahertz

isolation of at least 180:1),

Move the amplifier to the RIGHT VERT
compartment without changing any settings.

Set the VERTICAL MODE switch to LEFT.
CHECK—crt display amplitude for 0.05 division or

less of 100 megaheriz signal (verifies isolation of at
least 160:1 from dc to 100 megahertz).

Checks and Adjusiment—7904A
Part I—Performance Checlk

E6. CHECK VERTICAL DISPLAY MODES

NOTE

If the preceding step was not performed, first
perform step E1, then proceed.

/ E6. SETUP CONDITIONS ‘\\

7904A Controls:

Test Equipment Controls:

VERTICAL MODE - oo\ ettt RIGHT
7904A
ot b
z
5 s8] &
£ l55] @
£ I%E) £
< in =

Time Base
Sweep Bate. ... i 1 ms/div
THGGETING . oo e e Auto, AC, internal
Amplifier
Deflection Factor ... i, 0.1 V/idiv
Input Coupling ... .. o DG
Signal Standardizer
- Vert or Horiz Aux in |
4593-426 4

Position the trace to the upper half of the graticule
area with the signal standardizer Position control.

Set the VERTICAL MODE swiich to LEFT and

position the trace to the lower half of the graticule

area with the amplifier Position control

CHECK—for two traces in the ALT and CHOP
positions of the VERTICAL MODE switch.

Set the VERTICAL MODE switch to ADD.
CHECK—for a single trace that can be positioned

vertically with either left or right vertical Position
controls,
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E7. CHECK VERTICAL TRACE SEPARATION
{B) OPERATION

NOTE

If the preceding step was not performed, first
perform step E1, then proceed.

7804A Controls:
HORIZONTAL MODE ... ... ... CHOP
VERTICAL MODE ... i s ADD

T904A

Time Base

| Time Base

Test Equipment Controls:
A Time Base

Sweep Bate. ... ... i 1 ms/div
THGUENING .o v Auto, AC, Internai

B Time Base
SweepRate. ........ ... .. ..ol 1 ms/div
Triggering .. ..o Auto, AC, internal
\\ 459342

r E7. SETUP CONDITIONS \

r/

CHECK—rotate the VERT TRACE SEPARATION
(B) control throughout its range and check that the
trace produced by the B time-base unit can be
positioned above and below the trace produced by
the A time-base unit by at least 3.5 divisions. Repeat
with the HORIZONTAL MODE switch set to ALT,
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F. READOUT SYSTEM

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

2. Amplifier, Dual-Channel

4. Time Base

F1. READOUT SYSTEM PRELIMINARY

SETUP

a. Perform the Performance Check Power-Up
Sequence.

b. Refer to Section B, instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

c. Set the 7904A controls as follows:

POWER switch .. ... ... i On
VERTICALMODE. ... ... e KRIGHT
VERT TRACE SEPARATION®B)......... Midrange
ATRIGGER SOURCE .............. VERT MODE
AINTENSITY . oo Midrange
HORIZONTAL MODE . ... ... ... i A
BINTENSITY ... e Midrange
BTRIGGER SOQURCE .............. VERT MODE
READOUT INTENSITY............ OFF {in detent}
GRATILLUM ... .. ... .. Midrange
BEAMFINDER. . ................. Pushbutton Out
Readout selector Switch. ............... Free Run

{SN BO31766 & Below) {see Test Point
and Adjustment
Locations G.}
Readouwt Mode P'Ug P2112 Connect p'ms 1&2
{SN BO31767 & Above} {see Test Point
and Adjustment

Locations G.)

REV NOV 1985

F2. CHECK READOUT MODES
NOTE
First perform step F1, then proceed.

f/ F2. SETUP CONDITIONS \

7904A Controls:
HORIZONTAL MODE ... e A
10045
[T~
= 2
s
35|ee
alca
Test Eguipment Conirois:
Time Base
Swesp Rate. ..., ..o 1 ms/div

Triggering .. ..o Auto, AC, Internal
4593~42&3//

a. Set the READOUT INTENSITY control for a visible
display.

b. CHECK—set the time-base to several sweep rates
throughout its range, and check that the readout
characters are displayed.

c. Set the READOQUT +GATE/EXT button fo +GATE
(pressed in} and set the READOUT INTENSITY
control to PULSED.

d. Set the QUTPUT +GATE button fo A.

e. Set the READOUT PRESET control for a visible
readout display.

f.  Set the time-base for a free-running {not triggered)
sweep at a rate of 0.2 second/division.
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5-32

CHECK—that the readout characters are blanked
out while the sweep is running, and are displayed
immediately after the end of the sweep; each
character encoded by the plug-in units is displayed
only once for each sweep.

Set the READOUT +GATE/EXT button to EXT
{released).

i. CHECK—press the READOUT MAN pushbutton
and notice that one frame of readout is displayed.

This c¢ompletes the Part
Procedure.

i—Performance Check



Checks and Adjustment—78044A

PART II—ADJUSTMENT
AND PERFORMANCE CHECK

The following procedure (Part Il—Adjustment and Performance Check) provides the information necessary to: (1)
verify that the instrument meets the electrical specifications, (2) verify that all contrels function properly, and (3)

perform all internal adjustments.

Part I—Performance Check verifies electrical specifications without removing instrument covers or making internal
adjustments. All tolerances given are as specified in the Specification tables {section 1) in this manual.

A separate Operators Checkout Procedure is provided in Section 2 for familiarization with the instrument and also to
verify that all controls, indicators and connectors funciion properly.

See Table 5-1, Checks and Adjustment Procedure Electives, at the beginning of this section, for information on
performing a Partial Part fl—Adjustment and Performance Check procedure.

INDEX TO ADJUSTMENT AND

PERFORMANCE CHECK PROCEDURE

A. POWER SUPPLY
1. Power Supply Preliminary Setup
2. Adjust Preregulator {(A12R83}..............
3. Adjust +50 Volt Power Supply (A22R15) ..
4. Examine Power Supply Voltages ..........
B. Z-AXI5S AND DISPLAY
1. Z-Axis and Display Preliminary Setup .....
2. Adjust HV (A20R1M18)......................
3. Adjust Z-Axis DC Levels (AZ1R135,
AZTRIZE) ..o,
4. Adjust Z-Axis Transient Response
{A21C180, A21C150, A21C155, A21R150,
AZIRIBE)
. Adjust Focus Level (A21R70)}..............
. Adjust B Contrast (AZR2015)..............
. Check/Adjust Geometry, and Adjust Trace
Alignment, Focus (A20R155, A20RS5S5,
A2Z2R2025, A20R143, A20R122) .............
8. Adjust Crt Grid Bias (A20R65) ............
9. Adjust Auto-Focus Amplifier Gain
(A21R863)
10. Examine External Z-Axis Operation........

~ O,

C. CALIBRATOR AND QUTPUT SIGNALS

1. Calibrator and Qutput Signals

Preliminary Setup .........................
2. Check/Adjust Calibrator Qutput Voltage

(ABH38B5) ...
3. Check/Adjust Calibrator 1 kkz

Repetition Rate (ASR375)}..................
4. Check Calibrator Rise Time, Fall Time,

and Duty Cycle ...........................
5. Check A and B Sawtooth Output

Signals .. ...
6. Check A and B Gate Output Signals .....
7. Check Graticule lilumination Operation....

5-36
5-37

D. TRIGGER SYSTEM

. Trigger System Preliminary Setup .........

. Adjust A Trigger Selector Centering
(A14R255, A14R270, A14R274, A14R279)...

3. Adjust B Trigger Selector Centering and
Gain (A14R485, A14R474, A14R479)

4. Check/Adjust Vertical Signal Out DC
Centering (A14R485, A14R480, A14R490) ..

5. Check Trigger Selector Operation.........

P wed

E. HORIZONTAL SYSTEM
1. Horizontal Systern Preliminary Setup ......
2. Adjust Horizontal Amplifier Limit
Centering (A28R630)
3. Adjust Horizontal Amplifier Centering
(A2BRI21) .o e
4. Check/Adjust Horizontal Gain and Low
Frequency Linearity (A28R230)
5. Adjust Readout Centering and Gain
(AZBR114, AZBR101) ...........covvnnnnn.,
6. Check/Adjust High-Frequency Timing
{A28CB10, A28C850, A28C310, A28C340,
AZBR312, A28R340, A28C922)
7. Adjust Horizontal Readout Jitter
(AZBR240) ... .
8. Check/Adjust X-Y Delay Compensation
(A17C8B04, ATTCBI) ... ... ... i,

F. VERTICAL SYSTEM
1. Vertical System Preliminary Setup.........
2. Adjust Vertical Amplifier Centering

(A18R736, A16RBE35) ...............oviee
3. Check/Adjust Vertical Amplifier Gain

(A1BR21T) .
4. Check Vertical Low-Freguency

Linearity. ...
8. Adjust Thermal Compensations

(A18R130, A18C200, A18R238, A18R335,

A1BR237, A18R132, A18R131)



Checks and Adjustment—78044
Part ll—Adjustment and Performance Check

6. Adjust Channel Switch Compensation
(A16C538, ATBR530, A1BR525, A16R520,
A1BR515, A16R512, A16C6E38, A16RB630,

ADJUSTMENT AND PERFORMANCE

CHECK POWER-UP SEQUENCE

A16RB25, A16R620, A16R615, A16R612) ... 5-64 NOTE
7. Adjust High-Frequency Compensation
(A1BR404, A18R405, A18C401, R83, The performance of this instrument can be
A18R215, A18C215, A18L100}.............. 5-65 checked at any ambient temperature from 0°
8. Check Vertical Amplifier 500 MHz Gain ... 5-66 to +50° C uniess otherwise stated.
9. Check Vertical Channel Isolation.......... 5-67 Adjustments must be performed at an
10. Check Vertical Display Modes ............. 5-68 ambient temperature from +20° to +30° C for
11. Check Vertical Trace Separation (B) the specified accuracies.
Operalion .. ... . i 5-68
1. Check that the 7904A has been set for the proper
G. READOUT SYSTEM power source and also that a suitable power cord
1. Readout System Preliminary Setup ........ 5-60 and piug has been attached. Refer to Power Source
2. Adjust Readout Vertical Separation, Information in Section 1—General Information for
Centering and Character Height specific details.
(A15R2291, A18R737, A15R2273,
A28R107, A28RI114). ... ... ... . e, 5-69 . . .
3. Adjust Character Scan (A15R2128) ........ 570 2. Remove cablneft panels ’t.o Qain access_to ante_mai adjust-
4. Adjust Column and Row Match ments and test points. For instruments with serial numbers
(A15R2214, A15R2183). ..\ 0vveererennn, 5-71 bek?w B040000, remove fan blade from motor by gently
5. Check Readout Modes .................... 5-71 puling blade off motor shaft.

3. Connect the 7904A to a suitable power source.

4, Press the POWER button and allow at least 20

5-34

minutes warmup before proceeding.

N

To prevent instrument damage, turn off
7904A POWER before installing or removing
plug-in units.
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A. POWER SUPPLY

Equipment Required: {(Numbers correspond to those fisted in Table 5-3, Test Equipment)

5. Precision DC Voltmeter (DVM)

9. Plug-ln Extender
{optional for this procedure)

16. Screwdriver, Phillips
19. Tool, Alignment

A1. POWER SUPPLY PRELIMINARY
SETUP

a. Perform the Adjustment and Performance Check
Power-Up Sequence.

b. Refer to Section 6, instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

¢c. See the If 5
foldout page in
Board lilustrations.

d. Set the 7904A controls as follows:

VERT TRACE SEPARATION (B)..... Midrange

A TRIGGER SOURCE........... VERT MODE
AINTENSITY ... ... .. Fully counterclockwise
HORIZONTAL MODE ...................... A
B INTENSITY .......... Fully counterclockwise
B TRIGGER SQURCE........... VERT MODE
FOCUS [ . e Midrange
READOUT intensity .......... OFF (in detent)
GRAT ILLUM .. ... ... Fully counterclockwise
CONTROL ILLUM....... MEDIUM {rear panel)

A2, ADJUST PREREGULATOR (A12R93)
NOTE
First perform step A1, then proceed.

/ A2 SETUP CONDITIONS ‘\

7904A Contrels:
No change in settings.

7504A

Preeision
[C Voltmeter
(DVM)

Test Equipment Controls:
Precision DC Voltmeter (DVM)
Range...........cooieiiiiiininn.. Appropriate range for

\ voitage 1o be measured

4583-500 /

a. Connect the precision dc voltmeter (DVM) between
TP126 {located on the A12 Control Rectifier Board}
and chassis ground. Access to TP126 is through the
A12R93 Pre Reg Adj hole (marked R1283 on the
panel) in the bottom of the power supply unit,

b. EXAMINE—the meter for a reading of +108 volis,
within the limits of +107.5 to +10B.5 volts. if the
meter reading is within the given tolerance, proceed
to step A3

c. ADJUST—Pre Reg Adj, R93 (marked R1283 on the
panel, and located on the A12 Control Rectifier
Board) for a meter reading of +108 volts,

d. INTERACTIOM—any change in the setting of R83
may affect the adjustment of R15 given in step A3
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A3. ADJUST +50 VOLT POWER SUPPLY
(A22R15)

NOTE

If the preceding step was not performed, first
perform step A1, then proceed.

78C4A Controis:
No change in settings.

79044

Precision
DC Voitmeter

Test Equipment Controls:
Precision DC Voltmeter {DVM}
RANQE . .ot Appropriate range for

warNinG §

Extrerne caution must be used when
operating the 7904A with the power unit
removed due to the line voltage, high
voltage, and high currents pressent.

5-36

( A3, SETUP CONDITIONS \

e

voitage to be measun
\ 4593-501/)

NOTE

The Power Supply voltages can be checked
without removing the power unit by using a
rigid 7000-series plug-in extender. Refer to
Table 5-3, Test Equipment.

Set the POWER switch to OFF and disconnect the
line corg from the power source. Remove any plug-
in units from the plug-in compariments. Expose the
7904A power supply adjustments and test points by
removing the power unit from the rear of the 7904A
{interconnecting cables remain connected). See the
Maintenance section in this manual for power unit
removal instructions.

Connect the line cord to the power source and
press the POWER button.

Connect the precision dc voltmeter (DVM) between
TP -50 V Sense and TP Gnd Sense on the A22 Low-
Voitage Regulator circult board.

EXAMINE—the meter for a reading of -50 volts,
within the limits of -49.8 to -50.2 voits.

ADJUST—the +50 V adjustment, R15 (located on
the AZ22 Low Voitage Regulator Board) for a meter
reading of -50 volts.

INTERACTIOMN—any change in the setting of R15
may affect the operation of all circuits in the
instrument,



A4,

EXAMINE POWER SUPPLY VOLTAGES
NOTE

If the preceding step was not performed, first
perform step A1, then proceed.

/"

.

7904A Controis:

Test Equipment Controls:

A4, SETUP CONDITIONS ‘\

No change in settings.

T904A

Precision
D€ Volimeler

Precision OC Voitmeter {DVAM)
Range........................ ... Appropriate range for

Checks and Adjusimeni-—7804A
Part H-—Adjustment and Performance Check

TABLE 5-4
Power Supply Tolerances

Power Supply Output Volitage Limits

TP -50 V Sense (-508)

-49.8 to -50.2 volts

TP -15 V Sense (-155)

-14.85 10 -15.15 volis

TP +5 V Sense (+53) +4.9 to +5.1 volts

TP +15 V Sense (+158)

+14.85 o +15.15 volis

TP +50 V Sense (+508)

+49.5 to +50.5 volts

voltage to be measured
4593-502

EXAMINE—Table 5-4 lists the tolerance of the low-
voltage power supplies in the 7504A. Check each
supply with the DVM (precision dc volimeter) for
output voltage within the given tolerance. Connect
meter commeon lead to TP Gnd Sense. Test points
are located on the A22 Low-Voitage Regulator
Board.

INTERACTION—if the power supplies are not
within the tolerances given in Table 5-4, repeal
steps A1 and AZ.

Disconnect the precision dc voltmeter.

NOTE
Regulation of the individual power supplies
can be checked using the procedure given
under Troubleshooting Technigues in the
Maintenance section.
Turn the 7904A off.
Disconnect the line cord from the power source.

Reinstall the power unit and reconnect the line cord.
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B. Z-AXiS AND DISPLAY

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

Test Oscilloscope (with 10X probe)
Amplifier

Time-Base {two required)

Precision DC Volimeter (DVM)
Low-Frequency Sine-Wave Generator
10. Signal Standardizer (two needed)}

IR

13.
15.
16.
17.
19

Coaxial Cable {two 42-inch required)
Adapter, BNC T

Screwdriver, Phillips

Screwdriver, Slotied

Tool, Alignment

B1. Z-AXiS AND DISPLAY PRELIMINARY
SETUP

a.

Perform the Adjustment and Performance Check
Power-Up Sequence.

Refer to Section 6, Instrument Options, and to the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

Board [Hustrations,

Set the 7804A conirols as follows:

POWER................... On (pushbuiton in)
VERTICAL MODE ............. ...ttt LEFT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
A INTENSITY ....... ... Fully counterclockwise
HORIZONTAL MODE ........ ... A
B INTENSITY .......... Fully counterciockwise
B TRIGGER SOURCE........... VERT MODE
FOCUS ... e Midrange
READOQUT ... . vt OFF {in detent)
GRAT ILLUM ... ... Midrange
CONTROL HLLUMINATION .......... MEDIUM

{rear panel)

WARNING |

Extreme care must be used when making the
following adjustments because dangerous
potentials are present.
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B2. ADJUST MV (A20R115)

.

Test Equipment Controls:

NOTE
First perforrn sfep B1, then proceed.

B2. SETUP CONDITIONS \

7904A Controls:
No change in the settings.

79044

Precision
DC Volimeter

Precision DC Voitmeter (BVM)

Range..............ccooeiaiinn Appropriate range for
\\ voliage to be measured
4583-503
a. Temporarity set the POWER switch to OFF and

remove the A20 High Voltage Board shield (secured
by three screws). Connect the precision dc
volimeter {(DVM), set to measure at least +130 volis,
between TP127 (located on the A20 High Voltage
Board) and chassis ground.

WARNING |

Extreme caufion must be used when making
the foliowing adjustments due to the
dangerous potentials present.

Press the POWER button to on.

EXAMINE—the voltmeter for a reading of 86 to 104
volts.



ADJUST~-HV Adj, R115 {located on the A20 High
Voitage Board), for 100 volts on the volimeter.

Press POWER button to OFF.

Remove the DVM test leads and re-install the A20
High Voltage Board shield.

Press POWER button to on,

Checks and Adjustment—7904A
Part ll—Adjustment and Performance Check

B3. ADJUST Z-AXIS DC LEVELS
{A21R135, A21R125)

NOTE

If the preceding step was not performed, first
perform step B1, then proceed.

/ B3. SETUP CONDITIONS \

7804A Confrois:

HORIZONTAL MODE ... .. i A
T904A
Test
Oscilloscope

k'3
& H
3 . 10X probe
E E
< =

Test Equiprrent Controls:
Test Oscilloscope

SwespRate.......... ... ... 20 us/div
Vertical Deflection ..................... 6.5 v/div {5 Voit
at probe tip}
Input Coupling ... . o i e DG
A Time Base Unit
Sweep Baie. ... ... e 50 us/div
Triggering ...l Auto, AC, internat
Amplifier
Position ........ .o Off screen
4593-504

Set the test oscilloscope input coupling 1o ground.
Move the ground reference trace to the bottom
graticule of the test oscilloscope display. Return the
test oscilloscope input coupling to de.

Connect the test oscilloscope 10X probe to TP183
(located on the A21 Z-Axis Board) with the probe
ground connected to chassis ground.

EXAMINE —test oscilloscope display for a waveform
baseline between 8 and 12 volts above ground
reference.

ADJUST—the Output Level, R135 (located on the
A21 Z-Axis Board), for a waveform base line at 10
volts above ground reference.

Set the 7904A A INTENSITY control fully clockwise
and set the test oscilloscope vertical deflection to 1
volt/division (10 volis/division at the probe tip).

EXAMINE—the test oscilioscope display for a 61 o

65 volt peak-to-peak waveform. (Do not move the
test oscilloscope vertical Position control.)
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g. ADJUST—the Z-Axis Ampl Gain adjustment, R125 B4. ADJUST Z-AXIS TRANSIENT RESPONSE
(located on the A21 Z-Axis Board) for a 63-volt {AZ1C180, AZ21C150, AZIC155, A21R150,
peak-to-peak waveform displayed on the test A21R155)

oscilloscope. NOTE

h. INTERACTION—repeat parts (d) through (g) until If the preceding step was not performed, first
the waveform is within the limits specified in parts perform step BT, then procesd.
{(d) and {f}.

/r B4, SEYUP CONDITIONS \

T904A Controis:

i. Disconnect the probe.

HORIZONTAL MODE ... B
AINTENSITY . e Fully ciockwise
BINTENSITY ..o e e Fully gipckwise
7904A
i Test
Oscllloscope
13
] &
£ [
E E 10X probe
<L [~

Test Equipment Controls:
Test Oscilloscope

Sweep Rate. ... 0.1 ps/div
Vertical Deflection .........................., 50 mV/div
Variable ... Uncal

B Time Base lInit

Sweep Rate. ... ... 50 ns/div
Triggering . ..o Autc, AC, External
Amplifier

Position .. ... e Off screen
4593-50‘5‘/

a. Connect the test oscilloscope 10X probe tip to
TP186 (located on the A21 Z-Axis Board) and the
probe ground to chassis ground.

b. With the test oscilloscope triggered on the rising
edge of the signal, use the test oscilloscope variable
Gain and Position controls to obtain an 8-division
display centered on the graticule.

c.  Set the 7804A B INTENSITY control for a 6-division
display on the test oscilloscope. Position the display
to view the leading edge of the waveform at the
center graticule lines.

d. EXAMINE-the tes! oscilloscope dispiay for
optimum square corner and flat top on the
displayed pulse. Aberrations should be less than 5%
peak-to-peak (0.3 division).

e, ADJUST-Comp 5 (C180} for flat top and Comp 1
{C150), Comp 2 (R150), Comp 3 (R155), and Comp
4 C155 (located on the A21 Z-Axis Board) for
optimum square corner of the displayed puise {use
low-capacitance alignment tool to adjust variable
capacitors).
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Set the B INTENSITY controt for 1.5 divisions of
display on the test oscilloscope.

EXAMINE—test oscilloscope display for less than
5% aberration {0.75 division).

ADJUST—R150 and C150 (located on the A21 Z-
Axis Board) for optimum square corner at 1.5
divisions of dispiayed pulse.

Set the B INTENSITY control for a 6-division display
on the test oscilloscope.

Set the test oscilloscope sweep raie (o 10
ns/division.

EXAMINE-the pulse rise time for 9 to 15
nanoseconds {measured between the 10% and 90%
amplitude points of the pulse).

INTERACTION—the adjustments in parts e and h
affect the puise rise time. If rise time is not within
the stated limits, repeat paris (e} through (k).

Disconnect the probe.

Checks and Adjustment—79044
Part H#-—Adjustment and Performance Check

BS. ADJUST FOCUS LEVEL (A21R70)
NOTE

If the preceding step was nol performed, first
perform step B1, then proceed.

BS. SETUP CONDITIONS \
7804A Controls:
BINTENSITY ..o, Fully counterclockwise
HORIZONTAL MODE ... ... B
T904A

© Precision

§ DG Velimeter

o (DVig)

E

-

o, TeSt
Leads

Test Equipment Controls:

Time Base
Sweep Rate. .. ... ... .. ... 1 ms/div
Triggering .. ... Auto, AG, Externat

Precision BC Voltmeter
2013 Te - 200 volis or greater

. 4593-5{3_5/}

a. (Connect the precision d¢ voltmeter (DVM), set 10
measure 200 volis, between TP83 (located on the
A21 Z-Axis Board) and chassis ground. {The B
INTENSITY control must be in the counterclockwise
position.)

b. EXAMINE-—the volimeter for a reading of 120 to 126
volts.

c. ADJUST—Focus Output Level adjustment, R70
{located on the A21 Z-Axis Board), for a volimeter
reading of 123 volts.

d. Remove the DVM test leads.
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Checks and Adjustment—79044
Part H—Adjustment and Performance Check

B6. ADJUST B CONTRAST (A2R2015) B7. CHECK/ADJUST GEOMETRY, AMD ADJUST
NOTE TRACE ALIGNMENT FOCUS, (A20R155,
AZORSS5, A2R2025, A20R143, A29R122)
if the preceding step was not performed, first

perform step B1, then proceed, NOTE
If the preceding step was not performed, first
erform step BT, then proceed.
/ 86. SETUP CONDITIONS \ P p Bt p
7904A Controls: / \
HORIZONTALMODE ... ... i iiiaenns A B7. SETUP CONDITIONS
AINTENSITY .o Midrange
CALIBRATOR . ... e e 4y 7904A Controls:
VERTICAL MODE .. .. i ALT
HORIZONTAL MODE ... ..o CHOP
Aand BINTENSITY . ...t Midrange
T904A
CALIBRATOR
S T ——— 78044
Coaxial Cable i gé &
£ e > . = Precision
< BEF E 51 2 N
AEE £ s3] & {5% @ DC Voltmeter
bt £l o 1ek o
wWEf g QBgE 2
Bf F [ -
Test Equipment Controis:
Amplifier Unis
Deflection Factor ..........oovvviiiiiinnnennn. .. 1 V/div Leads
Test Equipment Conirofs:
Time Base LEFT and A 8Signal Standardizers
SweepRate,.............. ..l 20 us/div Test e Vert or Horiz Gain
Triggering ... ... i Auto, AC, External Rep Rate . ... . . 100 kiHz
Delaying Time Base RIGHT and B Time Bases
SweepRale. . ... ... ... ... i, 0.2 ms/div Sweep Rate. ... ... . ... 2 psidiv
Triggenng . ... Auto, AC, internat THEGOMNG ... Auto, AC, External
BDelayMode ........................ B Starts After Dly
Belay Time . ... i i Midrange Precision DC Voltmeter {DVM)
Range.................... Appropriate range for voltage
\\ 4593'5M to be measured
: \ 4593-508
a. Center the square-wave display on the crt graticule . . N
using the amplifier Position control and set the A a. Set both signal standardizer Position controls to
INTENSITY control for a normal viewing level, superimpose the crosshatch display over the

vertical and horizontal graticule center lines,
b, Set the delaying time-base unit Triggering controls

for a stable display. b. Set FOCUS control te midrange.
c. Set the delaying time-base unit Delay Time controt €. Temporarily set the POWER switch to OFF and
to mid-range. remove the A20 High Voitage Board shield (secured
by three screws). Connect the precision dc
d. EXAMINE—the crt display while rotating the B voltmeter (DVM), set to measure at least +36 volts,
CONTRAST adjustment, R2015 (front-panel between TP156 (on the A20 High Voltage Board)
screwdriver adjustment), through its entire range. and chassis ground.
Notice the change in the intensity of the
“intensified” portion of the waveform. d. Press the POWER button to on.
e. ADJUST—the B CONTRAST adjustment, R2015, for e. Set the VERTICAL MODE switch to ALT and the
a well-defined intensified zone on the displayed HORIZONTAL MODE switch to CHOP.
trace.

f.  EXAMINE~—the volimeter for a reading of +34 to +36
volts,
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ADJUST—Shield Volits adjustment, R155 (on the
A20 High Voitage Board), for +34.5 volts on the
DVM.

ADJUST—the Focus Preset, R55 (on the A20 High-
Voltage Board), and the front-panel ASTIG
adjustment, R2025 (on the A2 Display Control
Board), for the best overall resolution of the traces.

INTERACTION-—poor focus at one edge of the
display may be improved by compromising the
Shield Volts and Focus Preset adjusiments, parts (g)
and (h).

Disconnect the precision dc voltmeter (DVM).

Set the front-panel FOCUS and INTENSITY
controls for a well-defined display.

CHECK—that the vertical and horizontal traces
which cross at graticule center are aligned with the
graticule vertical and horizontal center lines, within
C.1 division.

. ADJUST--the Y-Axis Align adjustment, R122 (on

the A28 Horizontal interface Board), and the front-
panel TRACE ROTATION adjustment, R2035 (on
the A2 Display Control Board), to align the vertical
and herizontal traces with the graticule herizontal
and vertical center lines. (The Y-Axis Align
adjustment, R122, is accessible using a thin bladed
screwdriver, from the side of the instrument just
forward of and below the fan.}

CHECK—the horizontal trace at the top and bottom
of the graticule for 0.1 division or tess of bowing or
tilt.

ADJUST—Geom adjustment, R143 (on the A20
High Voltage Board), for minimum bowing of the
traces at the top and bottom of the graticule.

Press the POWER button to OFF and re-install the
High Voltage Board shield.

Press the POWER button 1o on.

/ BB8. SETUP CONDITIONS \

Checks and Adjustmenti—7304A
Part ll—Adjusiment and Performance Check

B8. ADJUST CRT GRID BIAS (A20R65)

NOTE

If the preceding step was not performed, first
perform step B1, then proceed.

7904A Controls:

VERTICAL MODE .. ... i LEFT
HORIZONTAL MODE ... ..o s A
Aand BINTENSITY ................. Fully counterclockwise
GRATILEUM ... ... Fully counterclockwise
79044
5 = Precision
. % DC Voltmeter
g5 53 (DVM)
23 -]
@ &g -
I n

Test #quipment Controls:
Signat Standardizers
Test o e Vert or Horiz Freq Resp
POSIHION o.ouvs i Midrange

Precision DC Voltmeter

Connect the precision dc voltmeter (DVM) between
test point TP183 (located on the A21 Z-Axis Board)
and chassis ground and note the voltage reading.

EXAMIMNE—crt display while advancing the A
INTENSITY controf seiting. A spot on the crt shouid
become harely visible at 3.6V to 4.4V above the
voltage noted in part a.

Set the A INTENSITY control so that the de voltage
at TP183 is 4 volts above the voltage noted in part a.

Disconnect the DVM.
ADJUST—Grid Bias Adjustment, R85 (located on

the A20 High Voltage Board) to barely extinguish
the spot on the eort.
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Checks and Adjustmeni--7904A
Part H—Adjustment and Performance Theck

BS.

ADJUST AUTO-FOCUS AMPLIFIER

GAIN {(A21R63)

NOTE

If the preceding step was not performed, first
perform step B1, then proceed.

/

BY. SETUP CONDITIONS \
79044 Controls:
AINTENSITY .o e Fully clockwiss
79044
5 Precision
a8 2 DC Voltmeter
5E @ {DYM)
[ “E‘
] &
(7] [d 3

Test Equipment Controls:

RANGE . . 200V
\ 4593-51‘0//

Test
Leads

Time Base
Sweep Rate. ... ... . ... 10 ns/div
Trgoerng . ... Auto, AC, Internal
Signal Standardizer
Test.................. . ........Vert or Horiz +Step Resp
RepRate ......... . i 1 MHz

Precision Dc Voitmeter {DVM)

Connect the precision dc voltmeter (DVM) between
TPB3 (on the AZ1 Z-Axis Board) and ground.

Set the signal standardizer Amplitude and Position
controls for a 3-division square wave, centered on
the crt.

Set the time base Triggering controis for a stable
display triggered on the rising edge.

EXAMINE—the crt display for objectionable
defocusing of the crt display.

ADJUSTthe Focus Gain adjustment, R83 (on the
A21 Z-Axis Board), for optimum focusing of the
high-intensity trace.

EXAMINE-the voitmeter for a reading greater than
{more positive) —12 volis.

ADJUST—If optimum focus of trace occurs below
{more negative) —12 volts, compromise the setting of
R63 until voltmeter reading is ~12 voits.

Disconnect the DVM.
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/ B10. SETUP CONDITIONS \\

B10. EXAMINE EXTERNAL Z-AXIS OPERATION

NOTE

If the preceding step was not performed, first
perform step B1, then proceed.

79G4A Controis:

READOUT Intensity ..............ooviuvnes, OFF {in detent)

HORIZONTAL MODE ... iy A

AINTENSITY ... i, Midrange
TO04A

Low-Freguency
SBine-Wave
Generator

Time Bage

wuai)  Amplitier

E BNC 'T" Connector ‘\-‘ Coaxial Cable

Test Equipment Conirols:

Amplifier Unit
Deflection Factor ............................. 0.5 V/div
Time Base
SweepRate. ............. ... 20 us/div
Friggering ... ... Auto, AC, Internal

4593—511)/

Set the low-frequency sine-wave generator for a 4-
division display at 50 kilchertz (one volt above and
below ground).

Set the A INTENSITY control for a dim display.

Connect the signal from the output of the bac T-
connector at the amplifier input to the Z-AXIS
INPUT connector on the rear panel with a coaxial
cable.

EXAMINE—the positive portion of the displayed
waveform is blanked.



Checks and Adjustment—7904A
Part ll—Adjustment and Performance Check

C. CALIBRATOR AND OUTPUT SIGNALS

1. Test Oscilloscope

4, Time-Base

5. Precision DC Volimeter (DVM)
11. Time-Mark Generator

Equipment Required: (Numbers correspond tc those lisied in Table 5-3, Test Equipment.)

13. Coaxial Cables (four 42-inch reguired)
15. Adapter, BNC T
19. Tooil, Alignment

C1. CALIBRATOR AND QUTPUT SIGNALS
PRELIMINARY SETUP

a. Perform the Adjustment and Performance Check
Power-Up Sequence.

b. Refer to Section 8, Instrument Options, and the
Change Information at the rear of this manual for
any modHications which may affect this procedure.

c. 8eeth
foldout page in Section
Board illustrations.

d. Set the 7804A controls as follows:

POWER switch.................... oot On
VERTICAL MODE ..................... RIGHT
VERT TRACE SEPARATION (B} ..... Midrange
A TRIGGER SOURCE........... VERT MODE
A INTENSITY .......... Fully counterclockwise
HORIZONTAL MODE ......... e A
B INTENSITY .......... Fully counterclockwise
B TRIGGER SOURCE........... VERT MODE
READOUT INTENSITY ....... OFF {in detent)
GRAT ILLUM ... .. ... i, Midrange
BEAMFINDER ................. Pushbutton out
CALIBRATOR .............. 4 vV pushbutton in

C2. CHECK/ADJUST CALIBRATOR OUTPUT
YOLTAGE (AS5R385)

NOTE
First perform step C1, then proceed.

[ C2. SETUP CONDITIONS \

7904A Controls:
No change in settings.

79044
B e
Precision
DC Yoltmeter
(DVRM)}

Test Equipment Controls:
Precision DC Voltmeter {DVM)
RaNGE ... ieiaanns Appropriate range for
voltage to be measured.

\ 4593-512/)

a. Setthe 4V and 0.4V CALIBRATOR pushbutions to
the pressed-in position.

b. Connect the precision dc voltmeter (DVM) to the
CALIBRATOR output connector.

c. CHECK—for a DVM reading of 0.4008 volt, within
the limits of 0.4004 to 0.4012 volt.

d. ADJUST—the 0.4 V ADJ, R385 (on the A5 Mode
Switch Board) for a meter reading of exactly 0.4008
volt, {Access to adjustment is through the chassis,
inside the right vertical compariment, near the front
of the instrument and under the VERTICAL MODE
switch.)
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Checks and Adjusiment—7904A

Part

li—Adjustment and Performance Check

C3. CHECK/ADJUST CALIBRATOR 1 kHz
REPETITION RATE (A5R375)

NOTE

if the preceding step was not performed, first
perform step C1, then proceed.

-

C3. SETUP CONDITIONS ‘\
7804A Controls:
CALIBRATOR . ... o i 4V pushbutton in
Test
Oscilloscope

-

CALIBRATOR  Coaxial Cable\.:
o~ | BN
i External
¥ Trigger
Input
T904A
BNC ‘T
Connector Coaxial Cabie
T
Time-Mark
Generator
Test Equipment Controls:
Time-Mark Generator. ........................ 1 ms markers
Test Oscilioscope
Triggering .. ... Auto, AC, External
input Coupling ... DC
SweepRate............ .. i 1 ms/div
Vertical MOGe. . ... oo Alt

4593»513/
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NOTE

A frequency counter with an accuracy of at
least 0.1% may be used to adjust the
CALIBRATOR repetition rate.

Connect 1-millisecond time-markers to the test
oscilloscope external tirigger input and to the
noninverting vertical channel of the test
oscilloscope {use a bne T connector). Connect the
7904A CALIBRATOR output {0 the inverting input of
the test oscilloscope.

Set the test oscilloscope Triggering Level control
for a stable time-mark display.

Set the test oscilloscope vertical deflection factors
to display 2 divisions of CALIBRATOR signal and 1
division of time-marker signal,

Set the test oscilioscope Vertical Mode to Add.

Set the test oscilloscope sweep rate for 0.2
second/division.

CHECK—that the time required for the 1-
millisecond time marks io drift from the positive
level of the CALIBRATOR signal to the negative
tevel and back to the positive level, is more than 0.4
second (2 divisions). This time can be measured
directly from the display by observing the number of
divisions that the markers move across the dispiay
area before i returns to the positive level.

ADJUIST—1 kHz adjustment, R375 {on the A5 Mode
Switch Board) for minimum drift {access to the
adjustment is through the inside top of the vertical
compartment).



C4. CHECK CALIBRATOR RISE TIME, FALL
TIME, AND DUTY CYCLE

NOTE

If the preceding step was not performed, first
perform step C1, then proceed.

/ €4, SETUP CONDITIONS \

7904A Controis:
No change in setlings.
CALIBRATOR
e
=z
Tesi
TO04A Oscllloscope
Fhee e
e —— s o i
N j
‘\Ccaxéaé Cable
Test Equipment Controls:
Test Oscilloscope
Sweep Rate. ........... .. ... 0.1 ps/div
Trgering ... Auto, AC, internal

4503-51 b/

a. Connect the CALIBRATOR output o the inverting
vertical input of the test osciiloscope.

b. Set the test oscilloscope vertical deflection o
display 4 divisions of CALIBRATOR signal

c. Set the test oscllloscope for a stable display,
triggered on the rising portion of the CALIBRATOR
signal.

Checks and Adjustmeni--7904A
Part ll—Adjusiment and Performance Check

CHECK—the displayed waveform for not more than
5 divisions horizontally between the 10% to 90%
points of the waveform (rise time, 0.5 microsecond
or less).

Set the test oscilloscope for a stable display
triggered on the falling portion of the waveform.

CHECK —the displayed waveform for not more than
5 divisions between the 20% and 10% amplitude
points (fall time, 0.5 microsecond or less}.

Set the test oscilloscope triggering for positive
slope and auto mode with ac coupling from the
internal source at a sweep rate of 0.1
millisecond/division. Set the triggering controls so
that the display starts at the 50% point on the rising
edge of the waveform,

Set the test oscilloscope sweep magnifier to X10.
Then, position the display horizontally so the falling
edge of the waveform aligns with the center vertical
graticule line.

Set the test oscilloscope vertical to invert the
display.

NOTE
The dispiay is triggered on the opposiie
stope, even through the display appears the
same.

CHECK—that the 50% point on the falling edge of
the waveform now displayed is within 0.2 divisions
horizontally of the center line. (Indicates duty cycle
of 50% within 0.2%.)
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Checks and Adjustment--7904A
Part il—-Adjustment and Performance Check

C5. CHECK A AND B SAWTOOTH OUTPUT
SIGNALS

NOTE

if the preceding step was not performed, first
perform step C1, then proceed.

/, C5. SETUP CONDITIONS \

C6. CHECK A AND B GATE QUTPUT
SIGNALS

NOTE

If the preceding step was not performed, first
perform step C1, then proceed.

/ €6, SETUP CONDITIONS \

7804A Controls:
+GATEAOrBSwitch ... .. A

+GATE
Test
79044 Dscllfoscope

Thne Base

7 T :
Coaxial Cabie

Test Equipment Controls:
Test Oscilioscope

Vertical Deflection Factor ....................... 2 V/idiv

SweepRate ................................. 0.2 ms/div
Time Base

Triggerng. .. ... Auto, AC, Internal

SweepRate .............. 0.1 ms/div

7804A Controis:
+SAWTOCTHA or BSwitch ......... ... ool A
+SAWTOOTH
Connector
Test
Oscifloscope
o
g
o
a
E
=)
Coaxial Cable
Test Equipment Controis:

Test Oscilloscope
SweepRate................. ... ...l 2 ms/div
Vertical Deflection .............................. 2 Vidiv
VerticalMode. . .............................. Channel 1

Time Base
SwespRate. .. ... ... ... .. .. ... .. ... .. G.1 ms/div

\ TRGGEING oo e Autc;/l
4583-515

a. Connect the +SAWTOOTH output connector to the
test oscilloscope channel 1 vertical input {one-
megohm input),

b. CHECK~that the slope of the test oscilloscope
display rises 2 volts/horizontal division, within 10%
(10-volt sawtooth for 10 division sweep on 7904A crt
screen) and that the sawtooth baseline is within one
volt of ground.

¢. Move the time base to the B HORIZ compartment.

d. Set the +SAWTOOTH selector swiich to the B
position.

8. CHECK—the test oscilloscope display for 2
volts/division of sweep within 10% (10-voft sawtooth
for 10 division sweep on the 7904A crt screen) and
that the sawtooth baseline is within one volt of
ground.
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a. CHECK--the test oscilloscope display for a gate
waveform 5 divisions in amplitude, within 10%, and
a baseline at zero volis, within one volt.

b. Move the time-base unit to the B HORIZ
compartment.

¢. Set the +GATE selector switch to the B position.
d. CHECK—the test oscilloscope display for a gate

waveform 5 divisions in amplitude, within 10%, and
a baseline at zero volts, within one volt,



Checks and Adjustment-79044
Part ##—Adjustment and Performance Check

7. CHECK GRATICULE ILLUMINATION a. CHECK—that rotating the GRAT ILLUM control
QOPERATION throughout its range varies the illumination of the
NOTE graticule.
If the preceding step was not performed, first b. Set the GRAT ILLUM control fully clockwise to the
perform step C1, then proceed. PULSED detent position.
{" C7. SETUP CONDITIONS \ c. Set the A INTENSITY control for a visible display.
79044 Controls:
GRA??Q:SM + GATE or EXT Switch.,.,............ +GATE d. CHECK-that graticuie illumination occurs only
;%’;T;E é“Ng; ?_ ?A“ggg ---------------------------------- i after the time-base has completed a sweep (adjust
""""""""""""""""""" GRAT ILLUM PRESET, if necessary).

e. Set the GRAT ILLUM +GATE or EXT switch to EXT,

f. CHECK-—that pressing the GRAT ILLUM MAN
o pushbution causes one momentary illumination of

the graticule.
t{-: g. Set the GRAT ILLUM control to midrange (out of
E the PULSED detent position}.
Test Equipment Controls:
Time Base
SweepRate.......... ... ... ...l C.2 s/div

\ Triggering ...........coo i Auto, AC, Irztemal‘/
4583-517
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Checks and Adjustment—7504A
Part #—Adjustment and Performance Check

D. TRIGGER SYSTEM

1. Test QOscilloscope

2. or 3. Amplifier

4. Time-Base {(two required)

9. Plug-in Extender (rigid calibration fixture)

Equipment Required: {Numbers correspond to those listed in Table 5-3, Test Equipment.)

10. Signal Standardizer

12. Coaxial Cable {one 18-inch required)
13. Coeaxial Cable {two 42-inch required)
19. Tooi, Alignment

D1. TRIGGER SYSTEM PRELIMINARY
SETUP

a. Perform the Adjustment and Performance Check
Power-Up Sequence.

b. Refer to Section 6, Instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

foldout page in Seciion 8, Diagrams and Circuit
Board lilustrations.

d. Set the 7904A controis as follows:

POWER switch . .......... ... .ot On
VERTICAL MODE ..................... RIGHT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
A INTENSITY .......... Fully counterclockwise
HORIZONTAL MODE ...................... A
B INTENSITY .......... Fully counterciockwise
B TRIGGER SCURCE........... VERT MODE
FOCUS ... .. . Midrange
READOQUT INTENSITY ....... OFF {in detent)
GRAT ILLUM ... Midrange
BEAMFINDER .............. ... Pushbution out
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D2. ADJUST A TRIGGER SELECTOR
CENTERING (A14R255, A14R270,
A14R274, A14R279)

NOTE
First perform step D1, then proceed.

/' D2, SETUP CONDITIONS \\

7804A Controls:
No change in settings.
Tost
2044
7 / 820 Oscilioscope
/
{
3
§
LS
E
v
AZ{)-/ Coaxial Cablesdy
Test Equipment Controls:
Test Oscilloscope
Vertical Deflection
Channel 1.... .. . o i 50 mV/div
Input Coupiing............... et Gnd or Off
Channel 2. ... ... ... 50 mV/div
Input Coupling. ... Gnd or Off

Sweep Rate..........oo i 1 ms/div
k 4593-513}

a. Within the plug-in extender, disconnect the top
connector on the left and right sides (labeled A20
and B20). Connect gach female connector to one of
the test oscilloscope channels with the 42-inch 50-
ohm coaxial cables and 50-chm bng¢ terminations
{omit the 50-ohm bnc terminations if the test
oscilloscope has a 50-ohm input impedance).

b. Set the test oscilloscope for differential operation
between the two channels (added display mode with
one channel inverted).

¢. Establish a ground reference level for the test
oscilioscope by positioning the trace to the center
norizontal line of the graticule. Do not change the .
test oscilioscope Position controls after setting this -
ground reference.



Set both channels of the test oscilloscope for do
input coupling.

EXAMIMNE—the test oscilloscope display for a de
level within 1 division {50 millivolts) of the ground
reference level in the LEFT, RIGHT, and ADD
positions of the VERTICAL MODE switch.

ADJUST—the A DC Center adjustment, R255 (on
the A14 Trigger Selector Board) for a dc level within
1 division (59 miltivolts) of the ground reference
level in the LEFT, RIGHT, and ADD positions of the
VERTICAL MODE switch.

install the signal standardizer in the 7904A LEFT
VERT compartment.

Set the VERTICAL MODE switch o LEFT,

Set the signal standardizer Test selector to Trigger
+Step Resp, and the Rep Rate to 1kHz. Use the
signal standardizer Position and Amplitude controls
to center a 6-division display on the test
oscilloscope. Set the test oscilloscope sweep rate to
0.5 millisecond/division.

EXAMINE—the test oscilloscope display for less
than +3% and -3% aberrations,

ADJUST—the A Thermal adjustment, 8270 {(on the
A14 Trigger Selector Board) for optimum square
wave displayed on the test oscilloscope.

Checks and Adjustment—T7904A
Part li—Adjustment and Performance Check

Set the signal standardizer Test selector to Trigger
Gain and the Rep Rate to 1 MHz. Use the signal
siandardizer Position control to move the bright
trace display on the test oscilloscope to the center

_ graticule line.

EXAMIME—the test oscilloscope display for nine
traces with six divisions of vertical deflection
between the center seven traces, within 0.6 division
{300 millivolts, within 30 millivolts).

ADJSUST—the A Gain adjustment, R274 {on the A14
Trigger Selector Board) for a test oscilloscope
display of six divisions of deflection between the
center seven traces, within 0.8 division (300
millivolts, within 30 millivolts).

Remove the signal standardizer from the LEFT
VERT compartment.

Set the iest oscilloscope to alternate between
channel 1 and channel 2. Re-establish a ground
reference for both channels of the test oscilloscope.
Then set both channels for dc¢ coupling.

EXAMINE--the test oscilloscope display for a dc¢
level within 1 division (50 millivolts) of the
established ground reference.

ADJUST—the A DC Common Mode adjustment,

R278 (on the A14 Trigger Selector Board) for a dc
level within 1 division of ground.
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Checks and Adjustment-—7904A
Part H—Adjustment and Performance Check

D3. ADJUST 8 TRIGGER SELECTOR
CENTERING AND GAIN (A14R455,
A14R474, AT4R479)

NOTE

if the preceding sfep was not performed, first
perform step D1, then proceed,

/ D3. SETUP CONDITIONS \

7304A Controls:
No change in settings.
Test
79044 Oscilloscope
820
R —————]
/) 3
/ £
]
3|
4 Juu—. !};
F
AZ20
e Goaxial Cabies
Test Equipment Controls:
Test Oscilioscope
Vertical Deflection
Channel 1..... . ... ... ... .. ... ... 50 mV/div
input Coupling. ........ ... ot Gnd or Off
Channel 2.... ... ... .o i 80 mV/div
Input Coupling........ooovii s Gnd or Off

Sweep Rate. ... i 1 ms/div
4503-519

a. Set the test oscilloscope for differential operation
beiween the two channels (added display mode with
one channel inverted).

b. Establish a ground reference level for the test
oscilloscope by positioning the irace to the center
horizontal line of the graticule. Do not change the
test oscilloscope Position controls after setting this
ground reference.

¢c. Within the plug-in extender, disconnect the top
connector on the left and right sides (labeled AZ20
and BZ20). Connect each female connector to one of
the test oscilloscope channels with the 42-inch 50-
chm coaxial cables and 50-ohm bnc terminations
{omit the 50-ohm bnc terminations if the test
oscilloscope has a 50-ohm input impedance).

d. Set both channels of the test oscilloscope for dc
input coupling.
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EXAMINE—test oscilloscope display for a de level
within 1 division (50 millivoits) of the ground
reference level in the LEFT, RIGHT, and ADD
positions of the 7804A VERTICAL MODE switch.

ADJUST—B DC Center adjustmeni, R455 (on the
A4 Trigger Selector Board) for a dc leve! within 1
division {50 millivolts) of the ground reference level
in the LEFT, RIGHT, and ADD positions of the
VERTICAL MODE switch.

install the signal standardizer in the LEFT VERT
compartment.

Set the VERTICAL MODE switch to LEFT.

Set the signal standardizer Test Selector to Trigger
Gain and the Rep Rate to 1 MHz. Use the signal
standardizer Position control to align the bright
trace displayed on the test oscilloscope with the
center graticuie line.

EXAMINE-the test oscilloscope display for nine
traces with six divisions of vertical deflection
between the center seven traces, within 0.6 division
(300 millivolts, within 30 millivolts),

ADJUST—B Gain adjustment, R474 {on the A14
Trigger Selector Board) for a test oscilloscope
display of six divisions of deflection between the
center seven traces, within 0.6 division.

Remove the signal standardizer from the LEFT
VERT compartment.

Set the test oscilloscope to alternate between
channel 1 and channel 2. Re-establish a ground
reference for both channels of the test oscilloscope.
Then set both channels for dc coupling.

EXAMINE—the fest oscilloscope display for a d¢
level within 1 division {50 millivolts) of the
established ground references (both traces).

ADJUST—the B DC Common Mode adjustment,
R479 (on the A14 Trigger Selector Board) for dc
levels within 1 division of ground (both traces}.

INTERACTION—the adjustment of R478, R474, and
R455 may interact. Repeat step D3 if necessary.



D4. CHECK/ADJUST VERTICAL SIGNAL
OUT DC CENTERING (A14R485, A14R480,
A14R490)

NOTE

If the preceding step was not performed, first
perform step D1, then proceed.

/' D4, SETUP CONDITIONS ‘\\

78044 Controls:
No change in settings.
- S1G Test
79044 & ouT Oscilloscope
it b
Coaxial Cable
Test Equipment Controis:
Test Oscilloscope
tnput Coupling ..o o e Gnd or Off
Vertical Deflection ... ..o, 0.5 V/div
Verficai Mode ... ... o Channel 1
\ Sweep Rate ....... ... ... i 1 ms/div
. 4593-520
a. Establish a ground reference for the f{est
oscilloscope by positioning the trace to the
graticule center line. Do not change the test
oscilloscope Position control after setting this
ground reference.
b. Connect the front-panel SIG QUT connector to the

vertical input of the test oscilloscope with the 42-
inch, 50-ohm coaxial cable.

Checks and Adjustment—7904A
Part li-—Adjustment and Performance Check

Set the iest oscilloscope input coupling switch to
dc.

CHECHK—test oscilioscope display for a dc level
within 1 division of the ground reference established
in part a.

ADJUST—Signal Out DC Center adjustment, R485
{on the A14 Trigger Selector Board) for a dc level
withinn 1 division of the ground reference level.

Install the signal standardizer in the LEFT VERT
compartment.

Set the Test selector to Trigger +Step Resp and the
Rep Rate to 1 kHz.

Rotate the signai standardizer Position and
Amplitude conirols to display a six-division
triggered signal on the test oscilloscope.

EXAMINE—the test oscilloscope square-wave
dispiay for optimum flat top within 0.1 division.

ADJUST—the Signal Cut Thermal 1 adjustment
R480 (on the A14 Trigger Selector Board) to
optimize the test oscilloscope square-wave display.

Set the signal standardizer Rep Rate to 10 kHz.

Set the tiest oscilloscope sweep rate to 50
microseconds/division.

EXAMINE—the test oscilloscope square-wave
display for a flat fop, within 0.2 division.

ADJUST—the Signal Out Thermal 2 adjustment,

R490 (on the A14 Trigger Selector Board) to
optimize test oscilloscope square-wave display.
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D5. CHECK TRIGGER SELECTOR OPERATION

NOTE

If the preceding step was not performed, first
perform step D1, then proceed.

-

D5. SETUP CONDITIONS

7804A Controls:

VERTICALMODE (... s LEFT
HORIZONTAL MODE ... ... e A
ATRIGGER SOURCE .......... ... .o ... VERT MODE
BTRIGGER SOQURCE ...........c.icovviehs. VERT MODE
Calibrator
T904A
R
s
Coaxiat Cable ;-é gg « v mg
T By Fj k

Test Equipment Controls:

Signal Standardizer

Test. . Vert or Horiz + Step Resp
Fap Rale .. o o e e e 10 kHz

A Time Base
Sweep Rate. ... ... i .2 ms/div
Triggering . ... ... Auto, AG, Intemnal
Magnifier ... . L x1
MOode. ... e s Independent

B Time Base
Sweep Rate. . ... .. e 0.2 ms/div
Triggering .. ... e e Auto, AC, Internal
Magnifier ..o e e X1
MOGE. i ey Independent
\k 4583-521

a. Set the A INTENSITY control for a visible display.
Set the ampilifier for a 2-division display in the upper
hal! of the graticuie area. Use the A time-base
Triggering Level control to trigger the display.

b. Set the VERTICAL MODE switch to RIGHT.

¢. BSet the signal standardizer Amplitude and Position
controls for a 2 division display in the lower half of
the graticule area.

d. Set the VERTICAL MODE switch to ALT.

e. CHECK-the crt display for 1 kHz and 10 kHz
triggered waveforms {adjust the time-base unit
Triggering Level controis as necessary).

f.  Set the VERTICAL MODE switch to ADD.

g. CHECK—the crt display for a triggered waveform.

h. Set the VERTICAL MODE switch to CHOP.
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CHECK—the crt for a stable display of the 1 kMz
waveform only.

Set the A TRIGGER SOURCE switch to LEFT VERT.

CHECK—sequentially select all positions of the
VERTICAL MODE switch and check for a stable -
display of oniy the 1 kHz waveform.

Set the A TRIGGER SOURCE swiich to RIGHT -
VERT.

CHECK—sequentially select all positions of the
VERTICAL MODE switch and check for a stable
display of oniy the 10 kHz waveform.

Set the VERTICAL MODE switch to ALT, the
HORIZONTAL MODE switch to B, and the B
INTENSITY control for a visible display.

CHECK—the crt display for 1 kHz and 10 kHz
triggered waveforms.

Set the VERTICAL MODE switch to ADD.
CHECK-—crt for a stable display.
Set the VERTICAL MODE switch to CHOP,

CHECK—crt for a stable display of only the 1 kHz
waveform.

Set the B TRIGGER SOURCE switch to LEFT VERT.

CHECK—seqguentially select all positions of the
VERTICAL MOBE switch and check for a stable
display of only the 1 kHz waveform.

Set the B TRIGGER SOURCE switch to RIGHT
VERT.

CHECK—sequentially select all - positions of the
VERTICAL MQODE switch and check for a stable
display of only the 10 kHz waveform.

Set the VERTICAL MODE switch to ALT, the
HORIZONTAL MODE switch to ALT, and the A and
B TRIGGER SOURCE switches to VERT MODE,

CHECK—that the B HORIZ time-base is triggered
on the 1 kHz waveform and the A HOR!IZ time-base
is triggered on the 10 kHz waveform {set the fime
base Triggering Level controis for triggered
sweeps).



Checks and Adjustment-—7204A
Part ll—Adjustment and Performance Check

E. HORIZONTAL SYSTEM

2, 3. Amplifier (iwo required)

4. Tine Base .

8. Low-Frequency Sine-Wave Generaior
10. Signal Standardizer

1. Time-Mark Generator

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

12. Coaxial Cable (18-inch)
13. Coaxial Cable (42-inch)
15. Adapter, BNC T

17. Screwdriver, Slotted

Ef. H_OREZONTAL SYSTEM PRELIMINARY
SETUP

a. Perform the Adjustment and Performance Check
Power-Up Sequence.

b. Refer to Section 8, Instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

c. See the
foldout page in Section 8, Diagrams and Circuit
Board Nustrations.

d. Set the 7804A controls as follows:

POWER SWHEh ..o on

VERTICAL MODE .. ... ... ... ..... RIGHT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SCURCE........... VERT MODE
AINTENSITY o Midrange
HOBIZONTAL MODE ... .. ... .. ... ... A
B INTENSITY ... .. e Midrange
B TRIGGER SOURCE........... VERT MODE
READOQUT INTENSITY ....... OFF (in detent)
GBRAT ILLUM . As desired
CONTROL JILLUM . ... ... MEDIUM (rear panel)
CALIBRATOR . ... .. i 0.4 V

E2. ADJUST HORIZONTAL AMPLIFIER
LIMIT CENTERING (A28R630)

MOTE
First perform step E1, then proceed.

{/ E2. SETUP COMDITIONS ‘\

79044 Controls:
o change in settings.
T304A
g |44
3
m fEa
. Py
E §9F
IS @
Test Equipment Controls:
Time Base
Triggering ......... oo Auto, AC, internal
Sweep Rate, .. ... . i 5 ps/div
Signat Standardizer

TSt o e Vert or Moriz Com Mode
\\ 4593-522/

a. Short TPB10 o TP750 {on the A28 Horizontal
Amplifier board) with a 12-inch jumper wire.

b, EXAMIME—the vertical trace; it should be within 0.5
division of the centier vertical graticule line.

¢. ADJUSY—Limit CTR adjustment, R630 (on the A28
Horizontal Amplifier Board) to align the displayed
trace with the center vertical graticule line.

d. Remove the jumper wire from TP610 and TP750.
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E3, ADJUST HORIZONTAL AMPLIFIER
CENTERING {(A28R121)

E4. CHECK/ADJUST HORIZONTAL GAIN
AND LOW FREQUENCY LINEARITY (A28R230)

NOTE

If the preceding step was not performed, first
perform step E1, then proceed.

r ™

NOTE

If the preceding step was not performed, first
perform step E1, then proceed.

-

Ed. SETUP CONDITIONS

\\

E3. SETUP CONDITIONS
7904A Controls:
7904A Conlrols: . .
No change in settings. No change in settings.
T804A
78044
e
» @ g
@ & 4
£ lss a &5
@ B g B
E|”5 F a
[ ]
Test Equipment Controls:
. . Time Base
Tes}rgqmgment Cantrols: THGGONNG ..o Auto, AC, Internal
ime Sase Sweep Rate............... i i 5 us/div
THAGering .. .. Auto, AC, internal
Bweep Hate. ... .. .. i e 5 us/div Signal Standardizer
Signal Standardizer ;ees;}t hé.té ............................. Vert ar Hoglgg(;ell“;r;
Test. ... ol P Vert or Horiz Com Mode \ """""""""""""""""""" £593-500

-

4593529
a. Align the bright vertical trace with the center vertical
EXAMINE—the vertical trace; it should be within 0.5 graticule line (use the signal standardizer Position
division of the center vertical graticule line. control).
ADJUST—CTR adjustment, R121 (on the A28 b. CHECK--that the second and tenth vertical traces
Hotizontal Amplitier Control Board) to align the align with the second and tenth graticule lines
displayed trace with the center vertical graticule within .08 division.
line.

¢. ADJUST—Gain adjustment, R230 (on the A28
Move the signal standardizer to the B HORIZ Horizontal Amplifier Board) for eight divisions of
compartment and change the HORIZONTAL MODE deflection between the second and tenth graticule
switch to B. lines.
EXAMINE—the vertical trace; it should be within 0.5 d. CHECK—along the horizontal graticule line for 0.05
division of the center vertical graticule line. division or less error at each vertical graticule line

intersection.

ADJUST—if necessary, compromise the setting of . .
R121 for optimum centering for both horizontal e. Move the signal standardizer to the A HORIZ
compartments. If readjustment is necessary, repeat compartment and change the HORIZONTAL MODE
parts a, b, ¢, and d of this step. switch to A,

{. CHECK-that the deflection between the second
and tenth gratiucle lines is the same as in part ¢ of
this step, within 0.08 division.

g. ADJUST—Iif necessary compromise the setting of
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R230 (on the A28 Horizontal Amplifier Board) for
optimum gain in both horizontal compartments. If
readjustment is necessary repeat parts a, b, ¢, and d
of this step.




ES. ADJUST READOUT CENTERING
AND GAIN (A28R114, A28R101)

NOTE

if the preceding step was not performed, first
perform step E1, then proceed.

/ ES. SETUP CONDITIONS \

78044 Controls:
Mo change in seitings.

TI04A

l

Test Eguipment Controis:

Checks and Adjustment~-7904A
Part li—Adjusiment and Performance Check
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No equipment necessary.
4593‘531)

Set the 7904A POWER switch to OFF,

Remove Q2225 from its socket on the A15 Readout
Systems Board {see Test Foint and Adjusiment
Locations G).

Set the 7904A POWER switch to ON and adijust the
READOUT INTENSITY control for visible characters
(ail zeros).

EXAMINE—the crt display for two rows of zeros
centered horizontally within the graticule area. See
Figure 5-2.

Figure 5-2. Readow! display with Q2225 removed.

ADJUST—RO CENTER adjustment, R114 {on the
A28 Horizontat Amplifier Board) to horizontally
center the readout display within the limits of the
graticule area.

ADJUST—RO Gain adjustment, R101 (on the A28
Horizontal Amplifier Board) so that all characters
are displayed within the limits of the graticule area.

Set the 7904A POWER switch to OFF, and replace
Q2225 in its socket,
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E6. CHECK/ADJUST HIGH-FREQUENCY
TIMING {A28C810, A28C850, A28C310,
A28C340, A28R312, A28R340, A28C922)

NOTE

I the preceding step was not performed, first
perform step E1, then proceed.

/ £6. SETUP CONDITIONS ' \

7904A Controls:

POWER Switch. . ... .. i ON
VERTICAL MODE .. .. o e LEFT
MORIZONTAL MODE ... .. . e B
7304A
Time-Mark
Generator
y@

Amplitier
Time Base

/

Marker Qutput

/— Coaxial Cable

Test Eguipment Cantrois:

Time Base
Triggering .. ... Auto, AC, internal
SweepRate. ... ... .. ... 1 ms/div

Time Mark Generator......................... 1 ms markers
4593-532

a. Set the amplifier deflection factor for approximately
two divisions of display (set the time-base
Triggering Level as necessary for a stable dispiay).

b. EXAMINE—crt display for one time-marker per
division over the center eight divisions.

c. ADJUST—time-base unit front-panel Swp Cal
adjustment for one time-marker per division over
the center eight divisions.

d. CHECK—refer to the Performance Check
procedures in the Hime-base unit instruction/service
manual to check high-frequency timing and
accuracy to 0.5 ns (500 ps is the fastest calibrated
sweep rate for the 7804A). If the given limits are
met, omit the remainder of this step.

g. Set the time-base Time/Div to 2 ns. Set the time-
mark generator for a 2 ns sine-wave timing signal.

f.  EXAMIME—sine-wave display alignment of the

second and tenth sine-wave peaks at the second
and tenth graticule line.
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ADJUST~high-frequency timing adjustments, C810

and C850 {on the A28 Horizontal Amplifier Board) -~

for alignment of the second and tenth sine-wave
peaks with the second and tenth graticule lines.

NOTE

It is important that the adjustment of C810
and C850 be balanced. Therefore each
capacitor should be adjusted equally.

Set the time-base Time/Div to 5§ ns and the Mag
control to X10 ({time-base sweep rate of 0.5
nanoseconds/division).

Set the time-mark generator for 1 ns sine-wave
timing signals. Set the amplifier deflection factor for
approximately four divisions of amplitude.

EXAMINE--the sine wave display for four cycles
over the center eight divisions (sine wave peaks at
the second and tenth graticuie fines).

ADJUSTHF Timing adjustments, C310 and C340
{on the A28 Horizonta! Board) for four eycles of sine
wave signal over the center eight graticule divisions.

NOTE

1t is important that the adjustrment of C310
and C340 be balanced. Therefore each
capacitor should be adjusted equally.

EXAMINE—crt disptay for one sine-wave cycle for
each two graticule divisions over the cenier eight
divisions of display.

ADJUST—HF Linearity adjustments, R312 and R340
{on the A28 Horizontal Amplifier Board) for one
sine-wave cycle per each two graticule divisions
over the center eight graticule divisions.

NOTE

it is important that the adjustment of R312
and R340 be balanced. Therefore each
resistor should be adjusted equally.

Set the time-base Time/Div to 10 ns/division and the
Mag te X10 (time-base unit sweep rate of 1
nanosecond/division).

EXAMINE-—sine-wave display for one cycie per
graticule line over the center eight graticule
divisions.



ADJUST—1 ns linearity adjustment, C922 {con the
A28 Horizontal Amplifier Board) for 1 cycle per each
graticule division over the center eight divisions of
display.

CHECK-~repeat the horizontal timing checks as
outlined in part d. :

INTERACTION—if the timing parameters in part d
are not met, repeat parts e through q of this step.

Checks and Adjusimeni—T7804A
Part ll—Adjustment and Performance Check

E7. ADJUST HORIZONTAL READOUT
JITTER {A28R240)

NOTE

if the preceding step was not performed, first
perform step E1, then proceed.

/ E7. SETUP CONDITIONS \

7904A Controls:
VERTICAL MODE ... ... i LEFT
HORIZONTAL MODE ... i B

TO04A

Time Base

Asnplitler

Test Equipment Controls:
Time Base
THGEering .o oo e Auto, AC, internal

Sweep Rate. . P 0.1 ms/div
\\ MAG . e Xig
4593-533

a. Set the READOUT INTENSITY for a visible readout

display.

b. EXAMINE-—crt readout display for minimum
readout jitter.

¢. ADJUST—LF Comp adjustment, R240 (on the A28

Horizontal Amplifier Board) for minimum readout
jitter.
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ES. CHECK/ADJUST X-Y DELAY e. Set both Internal Delay Disable switches, $801 and

COMPENSATION (A17C804, A17C814) 8811, {on the A17 X-Y Delay Compensation Board)
NOTE te the in (up)} position.

I the preceding step was not performed, first f.  Set the low-frequency sine-wave generator to

perform step E1, then proceed. produce eight divisions of vertical and horizonta!

deflection at 1 MHz.

/ E8. SETUP COMDITIONS ‘\\

) g. CHECK—the crt display for a Lissajous pattern with
790321%};@;?8&00[5 ................................ LEFT a separation of 0.28 division or less (indicates 2° or
HORIZONTAL MODE ..., ... oo & less phase shift; see Figure 5-3}.
. ARDJUST—X-Y Comp adjustment, C814 {on the A17
79044 X-Y Delay Compensation Bgard) for minimum
separation of the display (see Figure 5-3).
— L°:ife"jg‘;jg°? i. Remove the amplifier from the B HORIZ
5 Generator compartment and install it in the A HORIZ
g compartment {leave signal connected),
E -
/_1_.,._,) © j.  Set the HORIZONTAL MODE to A
Auxcln k. CHECK—the crt display for a Lissajous pattern with
Connector L 4—BNC T Connestor a separation of 0.28 division or less {indicates 2° or
Coaxial Cable o less phase shift; see Figure 5-3).
Test Equipment Controls: . ADJUST—X-Y Comp adjustment, C804 {on the A17
Amplifier Unit 3 ; -
F\Jfé:g/nir\:;.s __________________________________ 100 mV X-¥ Ds'zfay CO{npensatlon $oard) for minimum
COUPTNG ..o ne separation of display (ses Figure 5-3).
m. Set both Internal Delay Disable switches (S801 and
\ SB811) to the out {down) position.
4593-53M

a. Set the low-frequency sine-wave generator for eight
divisions of vertical and horizontal deflection at 35 ¥
kHz. Set the Amplifier unit controls to match the 1y v
vertical and horizontal deflection. YYAVPURS RS IR S IS S /

b. CHECK—ocrt display for a Lissajous display with T
separation of 0.28 division or less (indicates 2° or T
less phase shift; see Figure 5-3). /

¢. Hemove the amplifier unit from the A HORIZ /
compariment and install it in the B HORIZ I
compartment (leave signal connected). Set the ¥
HORIZONTAL MODE to B. / Em—

d. Repeat part b of this step. e

NOTE

Option 2 adds an X-Y Compensation network

to equalize the signal delay between the Figure 5-3. Typical display when checking X-Y phase
vertical and horizontal deflection systems. If compensation.

the instrument under test does not contain

Option 2, omit the remainder of this step.

A523-526
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F. VERTICAL SYSTEM

Amplifier
Time Base {two required)
Medium-Frequency Sine-Wave Generator

@ N w

High-Frequency Sine-Wave Generator
10. Signal Standardizer

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.)

13. Coaxial Cable

14. Attenuator (2X)

17. Screwdriver, Slotted
18. Tool, Alignment, Nylon

19. Tool, Alignment

F1. VERTICAL SYSTEM PRELIMINARY
SETUP

a. Perform the Adjustment and Performance Check
Power-Up Sequence.

b. Refer to Section 8, Instrument Options, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

¢c. See the

foldout page in Section 8, Diagrams and Circuit

Board Ilustrations.

POWER switch ...... ... ... .. ... ..., On
VERTICAL MODE ..................... RIGHT
VERT TRACE SEPARATION (B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
A INTENSITY ... Midrange
HORIZONTAL MODE ...................... A
B INTENSITY ... o Midrange
B TRIGGER SOURCE........... VERT MODE
FOCUS ... . Midrange
READOUT .......... ... .. .. OFF {in detent)
GRAT HWLUM ... ..o As desired
BEAMFINDER ................. Pushbuiton out

F2. ADJUST VERTICAL AMPLIFIER
CENTERING {A18R738, A16R535)

MOTE
First perform step F1, then proceed.

/ F2. SETUP CONDITIONS \

7904A Conirols:
VERTICALMODE ... .. e ALT
79044
L3
2
[++]
@
E
s
Test Equipment Controls:
Time Base
Swesp Hate. ... ... i s 1 ms/div

Triggering ... oo Auto, AC, Internal
\\\ 4593-535 /

a, Set the A INTENSITY control as desired.

b. EXAMINE—the vertical position of the aliernating
traces (might appear as a single trace); they should
be within 0.5 division of the graticule center line.

c. Set the VERTICAL MODE switch to LEFT.

d. ADJUST—MVA Center adjustment, R736 (on the
A18 Vertical Amplifier Board) to align the trace with
the center graticule line.

e. Set the VERTICAL MODE switch o RIGHT.

f. ADJUST—Right Ctr adjustment, R535 {on the Al16

Vertical Channel Switch Board) to align the trace
with the center graticule line.
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F3. CHECK/ADJUST VERTICAL AMPLIFIER
GAIN (A18R211)

NOTE

If the preceding step was nof performed, first
perform siep F1, then proceed.

/ F3. SETUP CONDITIONS \

7904A Controls:
Mo change in settings.

7904A

© T
53) =
o 5 _E“
hl F
Test Equipment Controls:
Time Base
SweepRate........... ... . oo 1 ms/div
THQEeNNG .. Aute, AC, External
Signal Standardizer
1 S Vert or Moriz Gain
\ REP BB ..ttt 106 kHz |
4593-538

a. Position the signal standardizer display to align the
bright center trace with the graticuie center line.

b. CHECK—for one trace per graticule division within
0.05 division over the center six graticule divisions.
Note the exact error for comparison in part f.

c. ADJUST—Vert Gain adjustment, B2171 (on the A18
Vertical Amplifier Board) for one division between
each of the center seven displayed traces, within
0.05 division.

d. Remove the signal standardizer from the RIGHT
VERT compartment and install i in the LEFT VERT
compartment.

e. Set the VERTICAL MODE switch to LEFT.

f. CHECK—for one trace per graticule division within
0.05 division of the error noted in part b, over the
center 6 graticule divisions.

g. ADJUST—if necessary, Vert Gain adjustment, R211,

for the best compromise for gain in both LEFT and
RIGHT compartments.
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F4. CHECK VERTICAL LOW-FREQUENCY
LINEARITY

MNOTE

If the preceding step was not performed, first
perform step F1, then proceed.

/ F4. SETUP CONDITIONS \

7804A Controls:
VERTICALMODE .......... e RIGHT

T904A

Bl
gD o
21 F
Test Equipment Controis:
Time Base
SweepRate..................... ... ... .. 1 ms/div
Triggering .. ... Auto, AC, internal

Signal Standardizer
Test. i Vert or MHoriz + Step Resp

\ Rep Rate ... ... i, 1 kHz /
4593-537

a. Set the signal standardizer Amplitude and Position
controls so the display is exactly two divisions in
amplitude in the center of the graticule area.

b. CHECX-—position the two-division display vertically
and check for not more than 0.1 division of
compression or expansion anywhere within the
graticule area.

¢. INTERACTION--if the specification of part b was
not met, perform steps F2, F3, F5, and F6.



F5. ADJUST THERMAL COMPENSATIONS
{A18R130, A18C200, A18R238, A1BR335,
A18R237, A18R132, A18R131)

NOTE

If the preceding step was not performed, first
perform step Fi, then proceed.

/ F§. SETUP CONDITIONS \

7904A Controls:
ATRIGGER SOURCE .............cciieinnnn RIGHT VERT

TO04A

|

Signal
Standardizer
Thne Base

Test Equipment Controls:
Time Base

Checks and Adjustimeni—~7904A
Part li—Adjustment and Performance Check

TABLE 5-5
Thermal Compensation Adjustments
Signal
Adjustment Standardizer Sweep Rate
Rep Rate

Comp (R130), 1 MHz s
Comp (C200}

Comp {R238) 100 kHz 10 us
Comp {R335) 10 kHz 0.t ms
Comp {R237} 1 kHz 1ms
Comp {R132) 100 kHz 10 ms
Comp (R131} 10 Hz 50 ms

Sweep Rate. ... ..o 10 ws/div
Trggerng ... ... Aute, AC, Internal

Signal Standardizer
Tost . Vert or Horiz + Step Resp
\ RepRale ... ... i 100 kHz
£593-538,

a. Set the signal standardizer Position and Amplitude
controls for an eight-division display centered on
the crt.

b. Set the VERTICAL MODE switch to CHOP.

¢. Set the READOUT INTENSITY control for a visible
readout dispiay.

—n

EXAMINE—readout display for less than 008
divisions of jitter and 0.05 divisions of deviation in
the center displayed trace using the time-base
sweep rates and signal standardizer repetition rates
given in Table 5-5.

ADJUST—Thermal Compensations adjustments (on
the A18B Vertical Amplifier Board) as given in Table
5-5 for minimum readout display jitter and minimum
deviation of the displayed center trace.

IR I A £ T ] s HET=t3 +, H H -
INTERACTION—the adjustments listed in Table 5-5

may interact with step F3, F4, b, and F6&; repeat as
necessary.
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F6. ADJUST CHANNEL SWITCH COMPENSATION
{A16C538, A16R530, A16R525, A16R520,
A16R515, A16R512, A16C638, A16R630,
A16R625, A16R620, A16R615, A16R612)

NOTE

If the preceding step was not performed, first
perform step F1, then proceed.

/ Fo. SETUP CONDITIONS \

TABLE 5-8A
Right Channel-Swiich Compensation
{Signai Rep Rate vs: Sweep Rate)

Signal
Adjusiment Standardizer Sweep Rate
Rep Rate

C538,R530 100 kHz 20 s
1525 10 kM2 200 us
RE20 1 kHz 8.2 ms
R515 100 Hz 20ms
R512 10Hz 20.0 ms

TABLE 5-6B

Left Channel-Switch Compensation
{Signal Rep Rate vs; Sweep Rale)

7804A Con¥rols:
VERTICALMODE ................ ... .., RIGHT VERT
ATRIGGERSOURCE ........................ VERT MODE
79044
L
HE
32§ 2
£f E
o -
Test Equipment Controis:
Time Base
Sweep Rate......... .. ..o 2 ps/div
Triggering .. ........ 0 Auto, AC, Internal
Signal Standardizer
Test. ..o Vert or Heriz + Step Resp
RepRate ... 160 kHz
\ 4593-539

a. Set the signal standardizer Amplitude control for a
six-division display.

b.  Set the time-base Triggering and Position controls
for a stable display.

¢. EXAMINE—displayed pulse for optimum flat top,
within 0.06 division, with the signal standardizer Rep
Rate and time-base sweep rates given in Table 5-6A.

d. ADJUST—compensation adjustments (on the A16
Vertical Channel Switch Board) as given in Tabie 5
6A for optimum flat top on the displayed waveform.

e. Move the signal standardizer to the LEFT VERT
compartment.
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Signal
Adjustment Standardizer Sweep Rate
Rep Rate

838, R630 100 kiiz 2.0 us
RB25 10 kHz 20 s
]620 1 kHz 0.2 ms
M615 100 Hz 20ms
RE12 10 Hz 20.0 ms

Set the VERTICAL MODE switch to LEFT VERT.

Set the signal standardizer Rep Rate to 100 kHz and
the time-base unit sweep rate to 2 us/division. Set
the Amplitude and Position conirols for a six-
division display, centered on the graticule area.

EXAMINE—displayed pulse for optimum flat top,
within 0.06 division, with the signal standardizer Rep
Rate and the time-base unit sweep rates given in
Table 5-6B.

ADJUST —compensation adjustments {on the A18
Vertical Channel Switch Board) as given in Table 5-
68 for optimum flat top on the displayed waveform.



F7. ADJUST HIGH-FREQUENCY COMPENSATION
{A'18R404, AT8R405, A1BC401, RE3,
ATBR215, A18C215, A18L100)

NOTE

If the preceding step was not performed, first
perform step F1, then proceed.

f/r F7. SETUP CONDITIONS \

7904A Controls:

VERTICAL MODE ... s LEFT VERY
ATRIGGER SOURCE .............. ... ...... VERT MODE
78044
_E 2
2% @
%z £
bri f

Test Equipment Controls:

Checks and Adjustment—T7904A
Part ll—Adjusiment and Performance Check

Time Base
Sweep Rate. ... ... ... ... 2 ns/div
Triggerng ............ Auto, AC, Internal, Positive Siope
Bignal Standardizer
Test......o Vert or Horiz + Step Resp
\ FepRate ... ... .. e e 1 MHz
S 4503540

a. Set the signal standardizer Amplitude and Position
controls for a six-division display centered on the
crt. Set the time-base unit Position control to align
the 50% point of the step with the second vertical
graticule line.

b. EXAMINE—the transient response for optimum
square corner and flat top on the displayed pulse
within the following limits: Aberrations in the first &
nanoseconds after the 50% point of the step should
not exceed 0.3 division peak-to-peak. Aberrations
from 5 to 10 nanoseconds after the 50% point of the
step should not exceed 0.18 division peak-to-peak.
Aberrations after 10 nanoseconds of the 50% point
of the step should not exceed 0.06 division peak-to-
peak except to allow 0.12 division of aberrations for
delay-line termination at about 130 nanoseconds
from the step (change time/division setting as
necessary to view 130 nanoseconds from step). Rise
time of the pulse should be 600 picoseconds
between the 10% and 90% points.

c. ADJUST—High Frequency compensation as given
in Table 5-7. (The High Frequency Compensation
adjustments are located on the A18 Vertical
Amplifier Board.)

TABLE 5-7
High-Frequency Compensation Adjustment
Adjust For
P;‘I::m”}:me {See Partb
Adjustment (From 50% for detatled
point of step) adjusiment
limits}
A18R404, First 5 ns. Optimum rise
A18R405, time and flat
A18C401 top with
abberations
not to exceed
0.3 div p-p.
R83 First 7 ns Minimum slope,
(on 7904A {Time-base H83 INTERACTS
chassis) unit sweep with Vert Gain
rate at adjustment
10 ns/div). © A18R211.
A18R215, Best front
A18C215 corner and
minimum
abberations.
Adjust rise
time for
800 ps or less.
A18L100 From 2 ns Best flat top.
o 5 ns.

INTERACTION—adjustments in step F7 interact
with steps F3, F4, and F5; repeat as necessary.

Move the signal standardizer to the RIGHT VERT
compartment and set the VERTICAL MODE switch
{o RIGHT.

EXAMINE--displayed pulse for optimum square
corner and flat top with aberrations within the limits
given in part b,

INTERACTION-if necessary, compromise the

High-Frequency Compensation Adjustments given
in Table 5-7.
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Checks and Adjustmeni—7904A
Part H-—Adjustment and Performance Check

F8. CHECK VERTICAL AMPLIFIER c. Set the signal standardizer Amplitude control for a

500 MHz GAIN

NOTE

If the preceding step was not performed, first
perform step F1, then proceed.

/ F8, SETUP CONDITIONS ‘\

T904A Controls:

VERTICAL MODE . ... i RIGHT
78044
e A PR I P T R F A YL
[ High-Frequensy,
Sine-Wave
H Generator
n a o
Tof &
&5 @
ae| ¢
/-1 % =
o 1
[
Aux-fn
CW In 2X Attenuator and
Input 5G504 Cutput Head

Test Equipment Controls:

Time Base
Swaep Rale. ... o 0.1 ms/div
Triggering .. ... o e Auto, AGC, External

Signal Standardizer
Test. .. o Vert or Horiz Freq Resp

High-Frequency Sine-Wave Generator
Reference Frequency ................ i, 6 MHz

4583-541

Set the signal standardizer Amplitude control fully
clockwise,

Set the high-frequency sine-wave generator for a
10-division display at the reference frequency
{between 6 and 50 megahertz) centered on the
graticule, {To obtain a 10-division display, first
obtain an eight-division display, then vertically
position the display one division down and increase
the output amplitude of the sine-wave generator 80
that the top of the display reaches the top of the
graticute.)
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six-division display, centered on the graticule. (The
CW Leveled indicator shouid be i)

Without changing the output amplitude, increase
the generator frequency until the displayed
amplitude is reduced o 4.6 divisions. If the CW
L.eveled indicator extinguishes, increase the
amplitude of the sine-wave generator signal until
the light just turns on.

NOTE

The signal standardizer CW Leveled light
must be on and the sine-wave generator
must be properly connected for a valid
check. Refer to the signal standardizer and
high-frequency sine-wave generator
manuals.

CHECK—sine-wave generator frequency is 500 MHz
or higher (verifies 500 megahertz gain).

Move the signal standardizer to the LEFT VERT
compartment (leave signal connected) and set the
VERTICAL MODE switch to LEFT.

CHECK—repeat parts d. through i for the LEFT
VERT compartment.

INTERACTION—Iif the specifications of steps e or g
were not met, perform steps F2, F3, F4, F6, and FB.



F9. CHECK VERTICAL CHANNEL 1ISOLATION

NOTE

if the preceding step was not performed, first
perform step F1, then proceed.

/, F9. SETUP CONDITIONS \

T9G4A Controls:
VERTICALMODE .. ... .. .. . RIGHT

73044

IMigh-Frequency]
Sine-Wave
Generator

Amplitier
Time Base

]

Ceaxiai Cable

Test Equipment Controls:

Time Base

SweepRate. ...... ... ... i 1 ms/div

Triggering ... Auto, AC, Internal
Amptifier

Input Coupling ... [sl®}
HighvFrequency Sine-Wave Generator . ............ 500 MHz

4593~ 542//

Connect the output of the high-frequency sine-wave
generator to the amplifier input.

Set the ouiput of the high-frequency sine-wave
generator and the amplifier deflection factor for
eight-divisions of deflection at 500 MMz,

Set the VERTICAL MODE switch to LEFT.

Checks and Adjustmeni—7904A
Part li—Adjustment and Performance Checl(

CHECK-—crt display amplitude for 0.1 division or
less of the 500 MHz signal (verifies isolation of at
least 80:1 at 500 MHz).

Move the amplifier unit 1o the LEFT VERT
compartment without changing any settings.

Set the VERTICAL MODE switch to RIGHT.
CHECK—crt display amplitude for 0.1 division or
less of the 500 MHz signal (verifies isolation of at
least 80:1 at 500 MMz). Disconnect the high-
frequency sine-wave generator.

Set the VERTICAL MODE switch to LEFT.

Connect the medium-frequency sine-wave
generator to the amplifier input.

Set the medium-frequency sine-wave generator for
eight divisions of deflection at 100 megaheriz,

Set the VERTICAL MODE switch {o RIGHT.
CHECK—ocrt display amplitude for 0.05 division or
less of 100 megahertz signal (verifies 100 megahertz

isolation of at least 180:1).

Move the amplifier to the RIGHT VERT
compartment without changing any settings.

Set the VERTICAL MODE switch to LEFT.
CHECK—crt display amplitude for 0.05 division or

less of 100 megahertz signal (verifies isolation of at
least 160:1 from dc to 100 megaheriz).
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Checls and Adjusiment—7804A
Part Hl—Adjustment and Performance Check

Fi10. CHECK VERTICAL DISPLAY MODES
MOTE

if the preceding step was not performed, first
perform step F1, then proceed.

/ F10. SETUP CONDITIONS \

T904A Controls:
VERTICALMODE .. ... o i RIGHT

7904A

2 @
- wE 4
£ 168| 3
£ 1°8] E
< ] F
Test Equipment Controls;
Time Base
Sweep Rate. ... 1 ms/div
TrgQering .. ..o e Auto, AC, internal
Amplifier
Dafiecton Faclor .. ..o e 0.1 V/div
INput Coupling ... e [»]®]

Signal Standardizer

Tast .. Vert or Horiz Aux In
\\ 4593—5@/

a. Position the trace to the upper half of the graticule
area with the signal standardizer Position control.

b. Set the VERTICAL MODE switch to LEFT and
position the trace to the lower half ot the graticule
area with the amplifier Position control.

¢. CHECK—for two traces in the ALT and CHOP
positions of the VERTICAL MODE switch,

d. Set the VERTICAL MODE switch to ADD.
e. CHECK—for a single trace that can be positioned

vertically with either left or right vertical Position
controls.
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F11. CHECK VERTICAL TRACE SEPARATION
(8) OPERATION

NOTE

if the preceding step was not performed, first
perform step F1, then proceed.

s F11. SETUP CONDITIONS \

79044 Controls:
HORIZONTAL MODE .. i CHOP
VERTICAL MODE . ... e ADD

79044

Time Base
Time Base

Test Equipment Controls:

A Time Base
Sweep Fate. ... . 1 ms/div
Triggering .. ..o e Auto, AC, Internal
g Time Base
Sweep Rate. ............ ... i 1 ms/div

\x THEQering . ... Auto, AC, Inzernai}
4503-544

a. CHECK-—rotate the VERT TRACE SEPARATION
(B} control throughout its range and check that the
trace produced by the B time-base unit can be
positioned above and below the trace produced by
the A time-base unit by at Isast 3.5 divisions. Repeat
with the HORIZONTAL MODE switch set to ALT.




Checks and Adjustment—7%04A
Part ll-—Adjustment and Performance Check

G. READOQUT SYSTEM
SN B031766 & Below

Equipment Required: (Numbers correspond to those listed in Table 5-3, Test Equipment.}

2. Amplifier, Dual-Channel
4. Time Base

17. Screwdriver, slotted

19. Tool, Alignment

G1. READOUT SYSTEM PRELIMINARY
SETUP

a. Perform the Adjustment and Perfcrmance Check
Power-Up Sequence.

b. Refer to Section 6, instrument Opticns, and the
Change Information at the rear of this manual for
any modifications which may affect this procedure.

c. See the T L ONS &
foldout page in tagrams and Circuit
Board lilustrations.

d. Set the 7904A controis as follows:

POWER switch . ....... ... ... ... ......... On
VERTICAL MODE ..................... RIGHT
VERT TRACE SEFARATION B)..... Midrange
A TRIGGER SOURCE........... VERT MODE
A INTENSITY ... Midrange
HORIZONTAL MODE ...................... A
B INTENSITY ... ... ... Midrange
B TRIGGER SOURCE........... VERT MODE
READQUT INTENSITY ....... QOFF {in detent)
GRAT ILLUM (... o Midrange
BEAMFINDER .. ............... Pushbutton out
Readout Selector Switch. ... ...... ... Free Run

{see Test Point
and Adjustment
Locations G.}
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G2, ADJUST READOUT VERTICAL
SEPARATION, CENTERING AND
CHARACTER HEIGHT (A15R2281, A18R737,
A15R2273, A28R101, A28R114)

NOTE
First perform Step G1, then procesed.

[ G2. SETUP CONDITIONS \

7904A Controls:
No change in settings.

7904A

Test Equipment Controls:
No equipment necessary.

\\ 4593—545/)

a. Set the POWER switch to OFF.

b, Remove Q2225 from its socket on the A15 Readout
System Board.

c. Set the POWER switch to on.

d. Set the READOUT INTENSITY control for visible
characters {all zeros).

NOTE

The following tolerances are provided as
guides to correct instrument operation and
are not instrument specifications.

e, EXAMINE—the crt dispiay for two rows of zeros, 40
zeros to a row with no character overlap. The two
rows of zeros should be iccated vertically in the
middle of the top and bottom divisions of the
graticule {see Fig. 5-4).
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Figure 5-4. Readout display with Q2225 removed.

NOTE

The MVA Center (Main Vertical Amplifier)
Adjustment R736 must be correct before
making the next adjustment. Refer to F.
Vertical System procedure.

ADJUST —Vertical Separation adjustment, R2291
(on the A15 Readout System Board) and R/Q
Center adjustment, R737 {on the A18 Vertical
Amplifier Board) to position the two rows of readout
characters to the middle of the top and bottom
divisions of the graticule. Set Character Height
adjustment, R2273 (on the A15 Readout System
Board} as desired.

EXAMINE —display for two rows of zeros, 40 zeros
to each row with no character overtap. Total length
of each row of characters is between 9.5 and 10
divisions.

ADJUST—RO Ctr adjusiment R114, and RO Gain
adjustment, R101 (on the A28 Horizontal Amplifier
Board) to horizontally center the zerps display and
to set the length of each row of characters to
between 8.5 and 10 divisions.

Set the POWER switch to OFF and replace Q2225 in
its socket.
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G3. ADJUST CHARACTER SCAN
(A15R2128}

NOTE

if the preceding step was not performed, first
perform step G1, then proceed.

[ G3. SETUP CONDITIONS \\

T904A Controls:
e = On
VERTICAL MODE ... e i RIGHT
7904A
o e
T
-
R
i3
2]
Test Equipment Controls:
Amptifier Unit
Deflection Factors ............ ... ... ....... 50 mV/div
Display Mode . ... o Dual trace
4593-546

a EXAMINE—the dispiayed characters for
completeness without overscanning; overscanning
causes a bright dot where iraces overtap.

b. ADJUST—Character Scan adjustment, R2128 (on
the A15 Readout System Board) for fully scanned
characters without overscanning. The m and the 5
will show the most change.



G4, ADJUST COLUMN AND ROW
MATCH (A15R2214, A15R2183)

NOTE

If the preceding step was not performed, first
perform step G1, then proceed.

G4. SETUP CONDITIONS \
T904A Controls:

No change in seftings.

7904A

ﬂ

Ampittier
{Dua! Channel)

Test Equipment Controls:
Amplifier

Checks and Adjusiment--7904A
Part il—Adjustment and Performance Check

G5 CHECK READOUT MODES
NOTE

if the preceding step was not performed, first
perform step G1, then proceed.

/ G5, SETUP CONDITIONS \

7904A Controls:
HORIZONTAL MODE .. .. e e A

T904A

Il

Display Mode . ..o Dual trace
\\\ 4593-549)

a. Press and hold one of the amplifier trace-identify
buitons.

b. EXAMINE—the readout display for correct
indication of "IDENTIFY.” If the readout display is
incorrect, adjustment is required.

c. ADJUST-Column Match adjustment R2214, and
Row Match adjustment, R2I183 {on the A15 Readout
System Board), for correct readout of “IDENTIFY.”
Set these adjustments to the center of the range
which provides correct readout indication. Release
the amplifier trace-identify button.
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T
w B
o
T8
28
<5jge
alEéa
Test Equipment Controls:
Time Base
SweepRate............ ..o 1 ms/div
Triggering ... o Alto, AC, Internal
\\ 4583-548

a. Set the READOUT INTENSITY control for a visible
display.

b. CHECK--set the time-base 1o several sweep rates
throughout its range, and check that the readout
characters are displayed.

¢. Set the READOUT +GATE/EXT button to +GATE
(pressed in) and set the READOUT INTENSITY
control to PULSED.

d. Set the +GATE mode switch to A.

e. Set the READOUT PRESET control for a visibie
readout display.

f.  Set the time-base unit for a free-running (not
triggered) sweep at a rate of 0.2 second/division.

9. CHECK—that the readout characters are blanked
out while the sweep is running, and are displayed
immediately after the end of the sweep; each
character encoded by the plug-in units is displayed
only once for each sweep.

h. Set the READOUT +GATE/EXT buiton to EXT
(released).

i, CHECK-—press the READOUT MAN pushbution
and notice that one frame of readout is displayed.

j.  turn POWER switch OFF. Replace the fan blade (re-
moved at start of procedure for instruments with
serial number below B040000), and the side covers.
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G. READOUT SYSTEM
SN B031767 & Above

Equipment Required: (Numbers correspond tc those listed in Table 5-3, Test Equipment).

1. Test Oscilloscope (with 10X probes}
2. Amplifier, Dual-Channel
4. Time Base

17. Screwdriver,slotted
12, Tool, Alignment

G1. READOUT SYSTEM PRELIMINARY SETUP

& Perform the Performance Check Power-Up Sequence.
b. Refer to Section 8, Instrument Options, and the
Change Information at the rear of this manual for any
modifications which may affect this procedure.
c. Set the 7904A controls as follows:
POWERswitch. ...... .. .. .. i On
VERTICALMODE. . ............ .. it RIGHT
VERT TRACE SEPARATION(B).......... Midrange
ATRIGGER SOURCE ............... VERT MODE
AINTENSITY ..o Midrange
HORIZONTAL MODE . .. ... ... . e A
BINTENSITY ... i Midrange
BTRIGGERSCURCE ............... VERT MODE
READOUT INTENSITY .. ............ OFF {in detent)
GRATILLUM ... ... ... .. o Midrange
BEAMFINDER. . ... ... ... . ..... Pushbutton out
READOUT MODE PLUG
P2112 .. Connect pins 1 & 2 {see

Test Point and
Adjustment Locations G).
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Ga.

ADJUST READOUT VERTICAL SEPARATION,

CENTERING AND SIZE (A15R2260, A18R737,
A15R2210, A28R101, A2BR114)

NOTE

First perform step G1, then proceed.

s

\_

7804A Controls:

Test Equipment Controls:

\

G2. SETUP CONDITIONS

No change in settings.

7904A

No equipment necessary.

4593-5457)

a.

Set the POWER switch to OFF.

Move Plug P2184 to Pins 2 and 3.

Set the POWER switch to on.

Set the READOUT INTENSITY control for visible char-
acters (all zeros).

NOTE

The following tolerances are provided as guides to
correct instrument operation and are not instrument
specifications.
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e. EXAMINE—the crt display for two rows of zeros, 40
zeros to a row. The two rows of zeros should be lo-
cated vertically in the middte of the top and bottom divi-
sions of the graticule (see Fig. 5-4).

NOTE

The MVA Center (Main Vertical Amplifier) Adjustment
R736 must be correct before making the next adjust-
ment. Refer to F. Vertical System procedurs.

f. ADJUST—Vertical Separation adjusiment, R2260 on
the A15 Readout System Board and R/O Center ad-
justment, R737 {on the A18 Vertical Amplifier Board) to
position the two rows of readout characters to the mid-
die of the top and bottom divisions of the graticute. Set
Character Size adjustment, R2210 on the A15 Readout
System Board as desired.

g. EXAMINE—display for two rows of zeros, 40 zeros to
each row. Total length of each row of characters is be-
tween 9.5 and 10 divisions.

h.  ABJUST—RO Ctr adjustment R114, and RO Gain ad-
justment, R101 (on the A28 Horizontal Amplifier Board)
to horizontally center the zeros display and to set the
length of each row of characters to between 8.5 and 10
divisions.

i. Set the POWER switch to OFF and replace Plug 2184
on Pins 1 and 2.
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G3. ADJUST CHARACTER CLOCK (A1502155)

NOTE

If the preceding step was not performed, first perform
step G1, then proceed.

/ G3. SETUP CONDITIONS \

7904A Controls:
POWER . On
VERTICAL MODE .. ... RIGHT

7904A

g
<3
2
Test Equipment Controls:
Amplifier Unit
Deflection Factors ........ ..., 50 mV/div

Display Mode ........... ... ... il Dual trace
4593»54&,/‘

a. Connect Test Oscilloscope Channel 1 to pin 12 of
2202 {on the A15 Readout System board).

b.  Set the Time Base sweep rate for 5 uS/div, negative
triggers.

c.  Set the Amplifier Unit Trigger Source to CH 1 and con-
nect Channel 2 to pin 13 of U2202.

d. ADJUST—(C2155 (on A15 Readout System Board) for
seventeen positive pulses on the Test Oscilloscope.
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GA4. ADJUST COLUMN AND ROW MATCH
(A15R2243, A15R2183)

NOTE

If the proceeding step was not performed, first per-
form step G'1, then proceed.

(( GA, SETUP CONDITIONS N

79044 Controls:
No change in settings.

Te04A

Il

3
[V
&
= o
55
i3

2

Test Equipment Controls:
Amplifier
Display Mode . . ...................ooian Dual trace

4593"543)

a. Press and hold one of the amplifier trace-identity
buttons.

b.  EXAMINE-—the readout disptay for correct indication of
“IDENTIFY™, If the readout display is incorrect, adjust-
ment is required.

c.  ABRJUST—Column Matich adjustment R2243, and Row
Match adjustment, R2183 {on the A15 Readout System
board), for correct readout of “IDENTIFY”. Set these
adiustmentis to the center of the range which provides
correct readout indication. Release the amplifier trace-
identify button.
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G5, CHECK READOUT MODES

NOTE

If the proceeding step was not performed, first per-
form step G1, then proceed.

/ G5. SETUP CONDITIONS \

7804A Controls:
HORIZONTAL MODE ... i, A
79044
e S
3
[y
& e
= g
30
<5f 8 S
Bifm
Test Equipment Controls:
Time Base
Swesp Rate. ... ... ... 1 ms/div

Triggering .. ... Auto, AC, internal
\\ 45934543,)

a. Set the READOUT INTENSITY contrel for a visibie
display.

b. CHECK-—set the time-base to several sweep raies .
throughout its range, and check that the readout char-
acters are displayed.

¢. Set the READOUT +GATE/EXT button to +GATE
(pressed in) and set the READOUT INTENSITY control
to PULSED.

d. Set the +GATE mode switch to A,

e Set the READOUT PRESET controj for a visible read-
out display.

f. Set the time-base unit for a free-running (not triggered)
sweep at a rate of 0.2 second/division.

g. CHECK—that the readout characters are blanked out
while the sweep is running, and are displayed immedi-
ately after the end of the sweep; each character en-
coded by the plug-in units is displayed only once for
each sweep.

h. Set the READOUT +GATE/EXT buttorn to EXT
{released).

i,  CHECK-—press the READOUT MAN pushbutton and
notice that one frame of readout is displayed.

j- Turn POWER switch OFF. Replace the fan blade (re-
moved at start of procedure), and the side covers,

This completes the Part ll—Adjustment and Performance
Check Procedure.
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Section 6--7904A

INSTRUMENT OPTIONS

Your 7904A Oscilloscope may be equipped with one or more instrument options. A brief description of each available
option is given in the following discussion. Opiien information is incorporated into the appropriate sections of the
manual. Refer to Table 6-1 and the Table of Contents for location of option information. For further information on
instrument options, see your Tektronix Products catalog or contact your Tektronix Field Office.

| warniNG

To avoid electric shock hazard, operating personnel must not remove the protective Instrument covers.
Component replacement and internal adjustments must be made by qualified service personnel only.

OPTION 2

Option 2 provides phase correction when operating in
the X-Y Mode. A delay compensation network is added
to equalizes the signal delay between the vertical and
horizontal deflection systems, When the compensation
network is instalied and activated, the phase shift
between the vertical and horizontal channels is
adjustable to less than 2° from dc to 1 megahertz,

Option 2 can be added at anv time. Refer to vour
Tektronix Products catalog or contact your local
Tektronix Field Office.

OPTION 3

Option 3 enables the 7904A to meet the EMC
{electromagnetic compatibility) specifications given in
Section 1—General Information of this manual

Option 3 can be added at any time. Refer to your
Tekironix Products catalog or contact your local
Tektironix Field Office.

OPTION 4

Option 4 provides a 4 cm = 5 cm crt display with P31
phosphor.

OPTION 13

Option 13 provides a 4 em x 5 cm crt display with P11
phosphor.

OPTION 78

Option 78 provides a 8 cm x 10 om crt display with P11
phosphor.

OPTION At

The standard power cord is replaced with Universal
European 240-volt type power cord.

OPTION A2

The standard power cord is replaced with the United
Kingdom 240-volt type power cord.

OPTION A3

The standard power cord is replaced with the Australian
240-volt type power cord.

OPTION A4

The standard power cord is replaced with the North
American 240-volt type power cord.

OPTION AS

The standard power cord is replaced with the
Switzerland 220V/10A type power cord.

INSTRUMENT OPTION
IDENTIFICATION

Options 2, 3, 4, 13, and 78 are identified by labels on the
7904A rear panel

To identify Power-Cord Options A1, A2, A3, A4, and AbS

refer to Table 1-2 to determine the type of power cord
used with your instrument.
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Instrument Options—7904A

TABLE 6-1
Option information Locator

Location
instrument Option ffanual Section Heading information
Gption 2 1 Table 1.3 Horizontal System perfermance
{X-¥Y mode phase General Electrical requiraments.
correction) information Charagteristics
{HORIZONTAL
SYSTEM)
2 X-Y Operation Horizontat delay description.
Operating
instructions
3 Description A and B HORIZ signal.
Theory of
Operation X-Y Delay Delay compensation network circuit
Compensation description.
{Option 2)
5 Part | Performance Check procedure.
Checks and Performance Check
Adjustment {Step D4. Check
X-Y Delay
Compensation)
Part il Adjustment and Performance Check
Adjustment and procedure,
Performance Check
(Step EB. Check/
Adjust X-Y Delay
Compensation)
Cption 3 2 Light Fiiter EMI and light filter
(Electromagnetic Operating description.
Compatibiiity) Instructions
4 Cabinet Panel Warning against personai injury.
Maintenance Removal
CRT Crt mesh fifter cleaning insiructions.
Option 4 1 Table 1-3 Graticule area display
{4 x 5 om display General Electricat specifications, phosphor type,
with P31 phosphor) Information Characteristics and writing speed.
_ (DISPLAY)
Option 13 1 Taple 1-3 Graticuie area display
{4 x 5 cm display General Electrical specifications, phosphor type,
with P11 phosphor) Information Characteristics and writing speed.
(DISPLAY}
Option 78 i Table 1-3 Graticule area display
{8 x 10 cm display General Electrical specifications, phosphor type,
with P11 phosphor) Infermaticn Characteristics and writing speed.
(DISPLAY}
Option A1 1 Tabie 1-2 Piug configurations, usage
{Universal buropean General Power-Cord and and reference standards.
240-volt power cord) information Plug identification .

Information
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Instrument Options--79044

L.ocation
instrument Option Manual Section Heading Information
Option A2 1 Table 1-2 Plug configurations, usage,
(United Kingdom General Power.Cord and and reference standards.
240-volt power cord) information Plug identification
{nformation
Option A3 1 Table 1-2 Plug configurations, usage,
(Awustralian General Power-Cord and and reference standards,
240-volt power cord) information Plug identification
Information
Option A4 1 Table 1.2 Piug configurations, usage,
(North American Generat Power-Cord and and reference standards.
240-volt power cord) Information Plug identification
Information
Option A5 1 Table 1-2 Plug configurations, usage,
(Switzertand Generat Power-Cord and and reference standards.
22G V/1G A power cord) Information Plug identification

Information
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Section 7—790644

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Reptacement parts are available from or through your locat
Tektronix, Inc. Figld Office or representative,

Changes to Tektronix instruments are sometimes made to
accommaodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore impor-
tant, when ordering parts. to include the foliowing information in
your order: Part number, instrument type or number, serial
number, and modification number if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, Inc. Field Gfficeor represen-
tative will contact you concerning any change in part number.

Change information, if any, is located at the rear of this
manual.

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts i ist. The assemblies arelistedin numerical order.
When the complete component number of a part is known, thislist
will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mifr. Code Number to Manufacturer index for the
Electrical Parts List is located immediatety after this page. The
Cross index provides codes, names and addresses of manufac-
turars of componeants listed in the Eiectrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1.

COMPONENT NUMBER {column one of the
Electrical Paris List)

A numbering method has been used to identify assemblies,
subassembiies and parts, Examples of this numbering method
and typical expansions are illustrated by the following:

Example a.

e
AZ3R1234 AZ3 R1234
:\ Circuit number

Read: Resistor 1234 of Assembiy 23

component number

Assembly number

Example b. component number

W

AZ3A2R1234 A2 R1234
Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

Oniy the circuit number will appear on the diagrams and
circuit board ilustrations. Each diagram and circuit board
Hlustration is clearly marked with the assembly number.
Assembly numbers are aiso marked on the mechanical exploded
views located in the Mechanical Parts List. The component
number is obtained by adding the assembly number prefix to the
circuit number.

The Flectrical Parts List is divided and arranged by
assembiles in numerical sequence (e.g., assembly A1 with its
subassemblies and parts, precedes assembly AZ with its sub-
assemblies and parts}.

Chassis-mounted parts have no assembly number prefix
and are iocated at the end of the Electrical Parts List.

TEKTRONIX PART NO. {cotumn two of the
Electrical Parts List)

Indicates part number to be used when ordering replace-
ment part from Tekironix.

SERIAL/MODEL NO. (columns three and four
of the Electrical Parls List)

Column three (3} indicates the serial number at which the
part was first used. Column four {4) indicatesthe serial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers.

NAME & DESCRIPTION {column five of the
Electrical Paris List)

in the Parts List, an item Name is separated from the
description by a celon {1). Because of space limitations, an Item
Name may sometimes appear as incompiete. For further ltem
Name identification, the U.S. Federal Cataloging MHandbook HE-1
can be ulilized where pessible.

MFR. CODE {column six of the Elecirical Parts
List)

Indicates the code number of the actual manufacturer of the
part. {Code to name and address cross reference can be found
immediately after this page.)

MFR. PART NUMBER (column seven of the
Elecirical Parts List)

Indicates actual manutacturers part number.
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Replaceable Electrical Parts - 7904A

CROSS INDEX ~ MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manufacturer Address City, State, Zip Code
00213 NYTRONICS COMPONENTS GROUP INC ORANGE 57T DARLINGION SC 29532
SUBSIDIARY OF NYTRONICS INC
00779 AMP INC P BOX 3608 HARRISBLURG PA 17105
G0OBS3  SANGAMO WESTON INC SANGAMO RD PICKENS SC 29671
SANGAMO CAPACIYOR DIV P 0 BOX 128
01121 ALLEN-BRADLEY O 1201 SOUTH 28D ST MILWAUKEE WI 53204
(1295  TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPRESSWAY DALLAS TX 75265
SEMICONDUCTOR GROUP P O BOX 225012 M/S 48
02111 SPECTROL ELECTRONICS CORP 17070 £ GALE AVE CITY OF INDUSTRY CA 91749
SUB OF CARRIER CORP B O BOX 1220
02114 AMPEREX ELECTRONIC CORP 5083 KINGS HWY SAUGERTIES NY 12477
FERROXCUBE DIV
02735  RCA CORP RGUTE 202 SOMERVILLE NJ 08876
SOLID STATE DIVISION
02777 HOPKINS ENGINEERING CO 12600 FOOTHILL BLVD SAN FERNANDO CA 91342
(3508  GENERAL ELECTRIC (O W GENESEE ST AUBURN NY 13021
SEMI-CONDUCTOR PRODUCTS BEPT
(4089 CAPCD INC FORESIGHT TNDUSTRIAL FARK GRAND JUNCTION CO 81501
P 0 BOX 2164
Q4222 AVX CERAMICS DIV OF AYX CORP 19TH AVE SOQUTH MYRTLE BEACH SC 28577
P 0 BOX 857
04713 MOTOROLA INC 5005 £ MCDOWELL RD PHOENTX AZ 85008
SEMICONDUCTOR GROUP
05387  UNION CARBIDE CORP MATERIALS SYSTEMS 11901 MADISON AVE CLEVELAND OH 44101
Div
05828  GENERAL INSTRUMENT CORP 600 W JOHN ST HICKSVILLE NY 11802
GOVERNMENT SYSTEMS DIV
07283 FAIRCHILD CAMERA AND INSTRIMENT CORP 464 ELLIS ST MOUNTAIN VIEW CA 94042
SEMICONDLCTOR DIV
07718 TRW INC 2850 MT PLEASANT AVE BURLINGTON 1A 52601
TRW ELECTRONICS COMPONENTS
TRW IRC FIXED RESISTORS/BURLINGTON
11238 CTS OF BERNE INC 406 PARR ROAD BERNE IN 46711
12954 MICROSEMI CORP 8700 £ THOMAS RD SCOTTSDALE A7 85252
P ¢ BOX 1380
12963  UNITRODE CORP 580 PLEASANT ST WATERTOWN MA (2172
14183 CAL-R INC 16Gt OLYMPIC BLVD SANTA MONICA CA 90404
14433 ITY SEMICONDLCTORS DIV WEST PALM BEACH FL
14552 MICRO/SEMICONDUCTOR CORP 2830 S FAIRVIEW ST SANTA ANA CA 92704
14731 HARRIS CORP WEB PRESS DIV PG BOX 515 WESTERLY RI 02891
14752 ELECTRO CUBE INC 1710 S DEL MAR AVE SAN GABRIEL CA 91778
14836 GENERAL INSTRUMENT CORP 600 W JOHN ST HICKSVILLE NY 11802
DISCRETE SEMI CONDUCTOR DIV
15238 ITT SEMICONDUCTORS 500 BROADWAY LAWRENCE MA 01841
A DIVISION OF INTERNATIONAL PO BOX 188
TELEPHONE AND TELEGRAPH CORP
15454 AMETEK INC 2805 BLUE STAR ST ANAHEIM CA 92805
RODAN DIV
18324  SIGNETICS CDRP 811 [ ARQUES SUNNYVALE CA 94086
18396  ILLINGIS TOOL WORKS INC 900 FOLLIN LANE S E VIENNA VA 22180
PAKTRON DIVISION
18702 MEPCO/ELECTRA INC P 0 80X 760 MINERAL WELLS TX 78067
A NORTH AMERICAN PHILIPS CO
21847  TRW MICROWAVE INC 825 STEWART DR SUNNYVALE CA 94088
SUB OF TRW INC
22526 DU PONT E I DE NEMOURS ARD CO INC 30 HUNTER LANE CAMP HILL PR 17011
DU PONYT CONNECTOR SYSTEMS
24545  CORNING GLASS WORKS h50 HIGH ST BRADFORD P& 16701
25088  SIEMENS CORP 186 WOOD AVE § ISELIN NJ 08830
25403  AMPEREX ELECTRONIC CORP PROVIDENCE PIKE SLATERSVILLE RI 02876
SEMICONDUCTOR AND MICROCIRCUITS DIV
27014 NATIONAL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR SANTA CLARA CA 95051
31433 UNION CARBIDE CORP PO BOX 5928 GREENVILLE SC 29608
ELECTRONICS DIV
31918  ITT SCHADOW INC 8081 WALLACE RD EDEN PRAIRIE MN 55343
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Replaceable Electrical Parts - 79048

CROSS INDEX ~ MFR. CODE NUMBER TO MANUFACTURER

Mir.
Code Manufacturer Address City, State, Zip Code
32897 BOURNS INC 1200 COLUMBIA AVE RIVERSIDE CA 92507
TRIMPOT DIV
33095  SPECTRUM CONTRDL INC 8061 AVONIA RD FAIRVIEW PA 16415
44655  OHMITE MFS CO 3601 W HOWARD ST SKOKIE IL 80076
50434 HEWLETT-PACKARD CO OPTOELECTRONICS 654G PAGE MILL RD PALG ALTO CA 94304
DIV
50558  ELECTRONIC CONCEPTS INC 526 INDUSTRIAL WAY WEST EATONTOWN NJ 07724
51406 MURATA ERIE NORTH AMERICA INC 1148 FRANKLIN RD SE FARIETTA A 30067
GEORGIA OPERATIONS
51642  CENTRE ENGINEERING INC 2820 £ COLLEGE AVE STATE COLLEGE PA 18801
52308  UNITRODE CORP . B8O PLEASANT ST WATERTOWN MA 02172
HIGH YOLTAGE DEVICES INC
52763 STETTHER ELECTRONICS INC 6135 AIRWAYS BLVD CHATTANODGA TN 37421
PO BOX 21847
52769  SPRAGUE-GOODMAN FLECTRONICS INC 134 FULTON AVE GARDEN CITY PARK MY 11040
54473 MATSUSHITA ELECTRIC CORP OF AMERICA  ONE PANASONIC WAY SECAUCUS NJ 07094
54837  DE YOUNG MANUFACTURING INC 12920 NE 125TH WAY KIRKEAND, WA 98034-7715
55112 WESTLAKE CAPACITORS INC 5334 STERLING CENTER DRIVE WESTLAKE VILLAGE CA 91351
55292 LEDCO DIV WILBRECHT ELECTRONICS INC 240 £ PLATO BLVWD ST PAUL MN 55107
55680  NICHICON /AMERICA/ CORP 927 E STATE PRY SCHAUMBURG IL 60195
56289 SPRAGUE ELECTRIC ¢O 87 MARSHALL ST NORTH ADAMS MA 01247
57668  ROHM CORP 18931 MILLIKEN AVE IRVINE CA 82713
58856  GTE PRODUCTS CORP 60 BOSTON ST SALEM MA 01970
LIGHTING PRODUCTS GROUP
59660 TUSONIX INC 2155 N FORBES BLVD TUCSON, ARIZONA 85705
58821  CENTRALAB INC 7158 MERCHANT AVE £L PASO TX 79815
SUB NORTH AMERICAN PHILIPS CORP
60211 VOLTAGE MULTIPLIERS INC 8711 WEST ROOSEVELT VISALIA CA 83291
80705 CERA-MITE CORPORATION 1327 6TH AVE GRAFTON WE 53024
71400 BUSSMANN MFG CD 114 OLD STATE RD ST {0UIS M) 53178
MCGRAW EDISION CO PO BOX 14460
72882 ERIE TECHNCLOGICAL PRODUCTS INC 645 W 11TH ST ERIE PA 18512
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV 2500 HARBOR 8LYD FULLERTON CA 97634
74970 JOHNSON EF CO 299 10TH AVE S WASECA MN 55093
75042 INTERMATIONAL RESISTIVE CO INC 401 N BROAD ST PHILADELPHIA PA 19108
76493 BELL INDUSTRIZS INC MILLFR J W DIV 15070 REYES AVE CCMPTON CA 90224
P O BOX 5825
77342 AMF INC POTTER AND BRUMFIELD DIV 200 RICHLAND CREEK DR FRINCETON IN 47670
78727 L-W INDUSTRIES 550 DAVISVILLE RD WARMINSTER PA 18974
PO BOX S5
80008 TEKTRONIX InC 4900 S W GRIFFITH IR BEAVERTON OR 97077
: P 0 BOX 500
80031  MEPCO/ELECIRA INC 22 COLUMBIA RD MORRISTOWN NJ 07850
82383  SWITCHCRAFT INC 5555 N ELSTRON AVE CHICAGD 1L 80630
SUB OF RAYTHEON CO
84411  TRW INC 301 WEST Q ST OGALLALA NE 59153
TRY ELECTRONICS COMPONENTS DIV
TRW CAPACITORS
91837  DALE ELECTRONICS INC P 0 BOX 809 COLUMBUS NE 68801
92966  GTE PRODICTS CORP WEST MAIN ST HILLSBORD NH 03244
LIGHTING PRODUCTS GROUP HILLSBORO
MINIATURE LAMP PLANT
TKC213  TCPTRON CORP TOKYG JAPAN
TKOZ271  COMPONENT CONCEPTS INC 3229 PINE ST EVERETT WA 98201
TK1345  ZMAN AND ASSCCIATES 7633 S 180TH KENT WA 98032
TK1450  TOKYO COSMOS ELECTRIC €O LTD 2-268 SOBUDAT ZAWA KANAGAMA 228 JAPAN
TKZ038  MULTY COMP INC 3005 SW 154TH TERRACE #3 BEAVERTON, OR 97006
TK2042  ZMAN & ASSOCIATES 7633 SO. 180TH KENT, WA 98032
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Replaceable Electrical Parts - 7804A

Tektronix  Serial/Assembly No. Mfr.

Component o, Part No, Effective  Dscont Yame & Description {ode  Mfr. Part No.

Al 670-8060-00 RO10100 B042057 CIRCUIT BD ASSY:FRONT PANEL 80008  670-8080-00

Al B70-8080-01 B042058 CIRCUIT BD ASSY:FRONT PANEL 80009  670-8060-01

A2 870-5227-01 CIRCUIT BD ASSY:DISPLAY CONTROLLER 80009  8r0~5227-01

A3 670-4778-01 CIRCUIT BD ASSY:TRIGEER LIGHT 80009 870-4778-01

Ad 870-4778-01 CTRCUIT BD ASSY:TRIGGER LIGHT 80008 870-4778-01

AL 670-4773-03 CIRCUIT BD ASSY:MODE SWITCH 80009  670-4773-03

Ag 670-4775-00  BO10I0O BO1093S CIRCUIT BD ASSY:MAIN INTERFACE 80009  670-4775-00

AB 870-4775-01 8010940 B031870 CIRCUIT BD ASSY:MAIN INTERFACE 80009  670-4775-01

AB 870-4775-02 B031871 CIRCUIT BD ASSY:MAIN INTFC 80009 670-4775-02

A7 670805100 CIRCUIT BD ASSY:FRONT PANEL DISPLAY 80009 670-8051-00

A8 670-8051-00 CIRCUIT BD ASSY:FRONT PANEL DISPLAY 80009 670-8051-00

A9 670-8054-0C CIRCUTT BD ASSY:FRONT PANEL DISPLAY 80003  670-8054-00

AlQ 670-8055-00 CIRCUIT BD ASSY:FRONT PANEL DISPLAY 80008 670-8055-00

A1l 670-4641~00 CIRCUIT BD ASSY:FAN 8000 670-4641-00

Al2 620-0283-01 POWER SUPPLY:LOW VOLTAGE 80008 620-0283-01
{INCLUDES Al2,A22,A23 ASSEMBLIES)

A1281 B70-5959-03 BO10100 BO31832 CIRCUIT BD ASSY:CONTROLLED RECTIFIER 80008 - B70-5859-03

AL2A 670-5859-04 B031833 CIRCUIT BD ASSY:CONTROLLED RECTIFIER 80008 670~5959~04
{PART OF 620-0283-XX)

AL3 B70-4777-20 CIRCUIT BD ASSY:L0gIC 20009 670-4777-20

Ald §70-4776-20 CIRCUIT BD ASSY:TRIGGER SELECT 80008 670-4776-20

Al5 672-0572-00 BO10100 BO29%99 CIRCUIT BD ASSY:READOUT PROTECTION #1 80009 672-0572-0C
{INCLUDES AL5AL,A27 ASSEMBLIES)

AlS 872-0572-01 BO30C09 8031800 CIRCUIT BD ASSY:READOUT PROTECTION #1 80009  &72-0572-01
{INCLUDES Al5A1,A27 ASSEMBLIES)

AlS §72-0572-02 B031801 B041951 CIRCUIT BD ASSY:READOUT PROTECTION #1 80008  g72-0572-02
{IKCLUDES A15AL1,A27 ASSEMBLIES)

AlS §72-0572-05 BC41952 CIRCUIT BD ASSY:READOUT PROTECTION #1 80008  672-0572-C5
(IHCLUDES A15AL,A27 ASSEMBLIES)

ALEAL 670-1800-06  BO10100 B029959 CIRCUIT BD ASSY:READQUT 80009 670-1500-06
{PART OF 672-0572-XX)

Al5AL 870-8620-00 BO300G0 BORLB00 CIRCUIT BG ASSY:READOUT 86009  670-8620-00
(PART OF 672-0572-XX)

AlSATL 870-8620-C1 B0O31801 BO41851 CIRCUIT BD ASSY:READOUT 80008 670-8520-01

AlBAL 870-8620-04 BO41952 CIRCUIT BD ASSY:READOUT 8000¢  670-8620~04
(PART OF 672-0572-XX}

Al% B70-4768-20 CIRCUIT BD ASSY:VERTICAL CHANNEL SWITCH 80008 670~4769-20

Al7 870-1633-00 CIRCUIT BD ASSY:X+Y DELAY COMPENSATION 80008 B70-1633-00
{OPTION G2 ONLY}

AlB 870-7922-00 CIRCULT BD ASSY.VERT AMP 80009 B70-7922-00
{PART OF B72-1176-00)

Al9 670-1634-00 CIRCUIT BD ASSY:HORIZONTAL INTERCONNECT 80009 670-1624-00
{REMOVE FOR OPTION 02}

AZ0 670-5841-20 BG1CG100 B021128 CIRCUIT BD ASSY:HV 80009  §70-5841-20

A20 670-5841-21 B021130 CIRCUIT BD ASSY:HV 80008 670-5841-21

AZ1 §70-5834-20 B010100 BOZ1636 CIRCUIT BD ASSY:Z AXIS 80009  670-5834-20

A2t 670-5834-21 BOZ1637 CIRCUIT BD ASSY:Z AXIS 80009 670-5834-21

AZ?Z 670-5650-03 BO1OLCO BO3187C CIRCUIT BD ASSY:LOW VOLTAGE REGULATOR 80009  670-5860-03

AZ2 670-5960-04 8031871 CIRCUIT BD ASSY:LV REGULATOR 80008  6/0-5960-04

AZ3 670-6259-01  BO10100 8019999 CIRCUIT BD ASSY:INVERTER 80008  670-6259-01

A23 870-6259-02 B02000C CIRCUIT BD ASSY:INVERTER 80009  670-6259-02
{PART OF 620-0283-02}

A2d 119-1048-00 DELAY LINE,ELEC:B65NS,50 OH¥S 80008  118-1048-00
(KO ELECTRICAL PARTS)

AZ5 670-8052-00 CIRCUIT BD ASSY:FROMT PANEL DISPLAY 80008  670-8052-00

AZ6 670-8053-C0 CIRCUIT BG ASSY:FRONT PANEL DISPLAY 80008  670-8053-00

AZ7 670~4346-00 CIRCUIT BD ASSY:READOUT PROTECTION #1 80009  670-4346-00
(PART OF 672-0572-00)

AZG 670-1632-05 BO10100 8010768 CIRCUIT BD ASSY:MAIN HORIZONTAL AMP 80009  670-1632-05

AZ8 670-1632-06 B01976% CIRCUIT BD ASSY:HORIZONTAL AMPLIFIER 80006 670-1632-08

74
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Replaceable Electrical Parts - 7904A

Tektronix  Sertal/Assembly No. Mfr,
Camonent_Ho. Part Ho. Effective  Dscont Name & Description Code  Mfr. Part No.
£26 670-8059-00 CIRCUIT BD ASSY:HORIZONTAL INTERCONNECT 80008 870-8059-G0
A30 670-0702-06 CIRCUIT BD ASSY:GRATICULE LAMPS 80009  670-0702-06
A31 670-8046-00 CIRCUIT BD ASSY:FLEX CON 80009  670-8045-C0

{PART OF 672-1176-00.NQ ELEC PARTS)
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Replaceabie Electrical Parts - 7004A

Tektronix  Serial/Assembly No. Mfr.
Component No. Part No. . Effective  Dscont Namer & Description Code  Mfr. Part No.
Al 570-8060-00  BO1OLOO BO42057 CIRCUIT BD ASSY:FRONT PANEL 80009 670-8060-00
Al 870-8060-01 BG42058 CIRCUIT 8D ASSY:FRONT PANEL 80008 670-8060-01
ALC1S0L 281-0773-00 CAPR,FXD,CER DI-0.01UF, 10%, 100V 04222  MAZ01C103KAA
AIC1804 281-0812-00 CAP,FXD,CER DI:1000PF,10%,100V (Mz2¢  MALDICIOZKAA
AIC1906 281-0812-00 CAP FXD,CER DI:1000PF,10%,100Y 04222 MALOIC10ZKAA
A1C1808 290-0187-00 CAP,FXD,ELCTLT : 4.7UF,20%, 35V (5387 T110B475MO35BAS
AiC1914 281-0763-00 CAP,FXD,CER DI.47PF, 10%, 100V G4zz22  MALO1A470KAA
A1C1318 281-0812-00 CAP,FXD,CER DI:1000PF, 10%, 100V (4222 MALOICLOZKAA
A1C1919 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MA201CI03KAA
ALC1826 281-0773-00 CAP FXD,CER DI:0.01UF,10%,100v 04222 MA201C103KAA
AlC1921 281-0813-00 CAP, FXD,CER DI:0.047UF,20%, 50V 05387 C412C473MBVZCA
AIC1935 281-0787-00 8010100 8042057 CAP,FXD,CER DI-15PF,10%,100v 04222  MAIOBAIS0KAA
AlC1835 281-0759-00 B042058 CAPR FXD,CER DI:22PF,10%,100V 04222  MAI01AZ20KAA
A1C1938 281-0812-00 CAP,FXD,CER DI:31000PF,10%, 100V 04222 MALOICI0ZKAA
AIC1950 281-0775-00 CAP,FXD,CER DI:0.1UF,20%, 50V 04222 MAZOSE1I0AMAA
ALC1952 281-0785-00 CAP,FXD,CER DI 1R0PF,10%, 100V 04222 MALDIALGIKAA
A1C1953 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50¥ 04222 MAZOSELCAMAA
A1C1955 290-0804-00 CAP,FXD, ELCTLT : 10UF ,+50-1(7, 25V 55680  ULBIE100TAAANA
AlC1956 290~0745-00 CAR,FXD, ELCTLT : 22UF ,+50-10%, 25V 54473 ECE-AZSVZEL
ALC1994 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50v 04222 MA205E104MAA
A1C1995 290-0804-00 CAP, FXD, ELCTLY : 10UF ,+50-10%, 25¢ 5568C  ULBIEIOOTAAANA
A101997 290-0804-00 CAP,FXD, ELCTLY : 10UF, +50-10%, 25V 5568¢  ULBIEIOOTAAANA
A1CR1800 152-0141-02 SEMICOND DVC,D1.8W,S1,30v,150MA,30V,00-35 03508  DA2527 {IN4152)}
ALCRI902 152-0141-02 SEMICOND DVC,DI:SW,S1,30v,150MA,30V,00-35 03508  DAZ527 {IN4152}
A1CR1816 152-0322-00 SEMICOND DVC,DI:SCHOTTKY BARR,SI,ISV,.DO-35 50434  5082-2672
A1CR1818 152-0141-02 SEMICOND DVC,DI.SW,SI,30V,150MA,30V,00-35 03508  DAZ527 {1N4152)
AlCR1922 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D00-35 03508  DA2527 (1N4152)
A1CR1923 152-0141-02 SEMICOND DVC, DI SW,SI,30v,150MA,30V,D0-35 (3508 DAZ527 (1N4152)
A1CR1927 152-0141-02 SEMICOND DVC,DI:SW,5I,30V,150MA,30V,D0-35 (3508  DAZ2S27 (IN4152)
A1CR1928 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 (3508 DAZS27 (IN4L52)
AICR1929 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,DD-35 03508  DA2527 (IN4152)
AICR1945 152-0141-02 SEMICOND DVC,DE:SW,SE, 30V, 150MA,30V,D0-35 03508  DA2527 (1N4152)
AICR1947 152-0141-G2 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-36 03508 DA2527 (IN4152)
AICR1948 152-0141-02 SEMICOND DVC,DI-SW, 51,30V, 150MA,30V,D0-35 03508  DA2527 (1N4152)
AICR1963 152-0141-02 SEMICONG DVC,DI:SW,51,30V,150MA,30V,D0-35 03508  DA2527 (INA152)
ALJIS17 131-1003-60 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80008  131-1003-00
AlJIGZ4 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80008 131-1003-00
AlJi943 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80006 131-1003-00
AlJi982 131-1003-00 CONN,RCPT,ELEC:CKT 8D MT,3 PRONG 80068 131-1003-00
AlLigsh 108-0245-00 CHOKE ,RF: FIXED, 3.9UH 76493  BB3i0-1
AlLige7 168-0245-00 CHOKE,RF: FTXED, 3.9UH 76493 BB310-1
A1P1300 131-0583-00 TERMINAL,PIN:0.46 £ X 0.025 SQ PH BRZ 22526  4B283-028
{QUANTITY OF 8)
ALP1S04 131-0608-00 TERMINAL ,PIN:0,365 L X £.025 BRZ 6LD PL 22526 48283-036
{QUANTITY OF 8)
AIP1O1G 131~0608-00 TERMINAL, PIN:0.365 L X 0.025 BRZ &1 PL 22526 ABZO3-036
{QUANTITY OF 4)
ALP1Z17 131-0808-00 TERMINAL,PIN:0.365 | X 0.025 BRZ &0 PL 22526 48283-036
{QUANTITY OF 5)
AlQisos 151-0508-00 TRANSTSTOR LT, S1,T0-08 03508  X131520
ALQisiC 151-0341-00 TRANSISTOR:NPM,SI,T0-108 04713 5PSBY9LS
AlQLS16 151-0192-00 TRANSISTOR:SELECTED 04713  5PS8801
AlQig928 151027100 TRANSISTOR: PNP, S, TO-92 047:3  SPSB236
AlQig34 151-0223-00 TRANSISTOR:NPN, SI,T0-82 04713 5PS8026
AlQ1938 151-0223-0G TRANSISTOR:NPN, ST, T0-82 04713 SPS8GZE
AlQ1a4z 151-0301-00 TRANSISTOR: PNP,SI,T0-18 04713 ST898
AlQ1943 151-0198-00 TRANSISTOR: SELECTED 04713  SPS58302-1
AlQ1345 151-0198-00 TRANSISTOR: SELECTED 04713  5SPS8802-1
A1Q1956 151~0302-0G TRANSISTOR:NPN,SI, T0~18 04713 57898
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Replaceable Electrical Parts - 790MA

Tektronix  Serial/Assembly No. Mfr.
Component No. Part No. Effective  Dscont Name & Bescription Code  Mfr. Part No.
ALR301 302-0301-00 RES, FXT, CMPSN: 300 OHM, 5%, 1W 01121 6B30LS
AIRIS0D 311-1587-00 : RES, VAR, NONWW : PNL, 10K OHM, 1W,W/SW G111 12M435
ALRIS0L 315-0105-00 RES, FXD,FILM: 10M OHM,5%,0.25¢ (1121 CB1OBS
AIR1802 311-1318-0¢ RES, VAR, NONWW: TRMR, 10K OHM, 0. 5 32097 3006P-W84-103
ALR1803 315-0101-00 RES,FXD,FILM: 200 ORM,5%,0.254 57668  NTRZBJ-E POGE
AIR1805 315-0103-00 RES, FXD,FILM: 10K OHM,5%,.0.254 18701 50430X10K00J
ALR1908 315-0102-00 RES, FXD, FILM: 10K OHM,5%,0.25W 19701 5043CX10K00J
AIR19C8 315-0512-00 : RES, FXD, FILM:5.1K OHM, 5%, 0. 25% 57668  NTRZ5J-EO5KL
AIR1909 315-0244-00 RES, FXD, FILM: 240K OHM, 5%, 0. 254 19701 5043CX240K0J
ALR191C 315-0104-00 RES, FXD, FILM: 100K OHM, 5%,0.25 57868 NTRZAJ-E100K
AlR1911 321-0143-00 RES, FXD, FILM: 301 OHM,1%,0.125W,TC=T0 07716  CEAD3OLROF
AIR1914 315-0471-00 B010100 BO42057 RES, FXD,FILM: 470 OHM,5%,0.254 57668  NTR253-E470E
AIR1914 315-0201-00 BO42058 RES,FXD, FILM: 200 OHM,5%,0.25 57658  NTR253-E200E
AlR1815 315-0104-00 RES, FXD, FILM: 100K GHM, 5%, 0. 250 57688  NTR25J-EI00K
AlR1918 315-0512-00 RES,FXD,FILM:5.1K OHM,5%,0.25 57668  NTR25J-E0SKL
AlR1SY7 315-0153-00 RES, FXD, FILM: 15K OHM, 5%, 0,254 19701 5043CX15K00J
AlR1018 315~0106-00 RES,FXD, FILM: 10M OHM,5%,0.25W 01121  CB1085
AlR1919 315-0105-00 RES, FX3,FILM: 1M OHM, 5%,0.25W 19701 5043CX1IMOCCS
AR1920 315-01G1-00 RES,FXD, FILM: 100 OHM,5%,0.254 57668  NTR2GJ-E 100E
AlR1921 315-0105-00 RES,FXD, FIIM: 14 OHM, 5%, 0, 250 19761 5043CX1M000J
AlR1922 315-0202-00 RES, FAD, FILM: 2K OHM, 5%, 0. 250 57668  NTR253-E 2K
ALR1923 311-31338-00 RES, VAR, NONWW: TRMR, 5K (HM,0.75W 02111 43p5027672
AIR1924 311-1588-00 RES, VAR, NONWM : PNL, 5K OHM, 14, W/SW 61121 zoM7ig
AIR1925 315-0202-C0 RES, FXD, FILM: 2K OHM,5%,0.25W 57866  NYRZBJ-E 2K
A1R1S26 315-0101-00 RES,FXD, FILM: 100 OHM,5%,0.25W 57688  NTRZ5J-E LOOE
AIR1927 321-0226-00 RES, FXD,FILM: 2. 21K OHM, 1%, 0,125, TC=TO 01121  RMK2211F
AlR1S28 321-0180-00 RES,FXD,FILM:732 OHM, 1%, (. 125W, TC=T0 07716 CEAD732ROF
AIR1929 321-0190-0C RES,FXD, FILM:931 OMM,1%,0.1254, TC=T2 18761  5043E0931R0F
AIR1930 315-0431-00 RES, FXD, FILM:430 OHM,5%,0.259 19701 5043CX430R0J
AiR1831 315-0510-00 RES,FXD, FILM: 51 OHM, 5%,0.25W 18701 S043CX51R00J
AlR18932 323-0189-00 RES, FXD,FILM:809 OHM,1%,0.5W, TC=T0 19701  5053RDSCSROF
AIR1933 315-0101-00 RES, FXD,F11M: 100 OHM,5%,0.25¢ 57868  NTR253-E 100
AlR1934 315-0301-00 RES,EXD, FILM: 300 OMM,5%,0.254 57668  NTR25J-E3COE
AlR1935 315-0473-00 RES, FXD, FILM: 47K OHM,5%,0. 254 57668  NTR2BJ-E47KD
AlR1938 315-0101-00 RES,FXD,FILM: 100 OHM,5%,0.25¢ 57668  NTR25J-E 100E
AIR1937 315-0123-00 RES, FXD, FILM: 12K OHM, 5%,0.25 57668  NTRZ53-E12KD
AlR1S38 315~0331-00 RES, FXD, FILM:330 OHM,5%,0.25¢ 57668  NTRZ5J-E33GE
AIRI840 315-0510-00 RES, FX3,FILM: 51 OHM, 5%,0.254 187G1  5043CX51R00J
AlR1841 315-0510-00 RES, FXD,FILM: 51 OHM,5%,0.25 19701 3043CX51R00J
AIR1G42 315-0204-00 RES, FXD, FILM: 200KC OHM, 5%, 0.25W 19701 5043CX200K0)
AIR1943 321-0097-0C RES, FXD, FILM: 100 ORM, 1%,0.125, TC=T0 91637  CMF55116G100ROF
AIR1944 321-0282-0C RES,FXD,FILM:5.23K OFM,1,0.125, TC=TD 1870:  5033ED5K230F
AiR1945 30:-0162~00 RES, FXD, FELM: 1K OHM, 5%, 0. 50W 18701 S053CX1K000J
AIR1948 321-0087-00 RES, FXD, FIL¥: 100 OHM,1%,0. 1250, IC=T0 91837  CMF55116G100R0OF
AIR1948 321-0180-00 RES, FXD, FILM: 931 OHM,1%,0.125W, IC=T2 18701 BO43EDS3IIROF
AIR1850 315-0223-00 RES, FXD, FTLM: 22K OHM,5%,0. 250 18701 50430X22K00J92u
AIR1951 321-0481-00 RES, FXD, FILM: IM OHM, 1%, 0. 125, TC=T0 19701 5043EDIMOGOF
ALR1982Z 321-0289-00 RES, FXD, FTLM: 10.0K OHM,1%,0.125W,TC=T0 19701 5C33ERI0KOF
ALR1953 315-0104-00 RES, FXD, FILM: 100K CHM, 5%,0.25W 57668  NTR25J-F100K
AlR1954 315-0104-00 RES, FXD,FILM: 100K OHM,5%,0.25 57668  NTRZBJ-E100K
AlR1955 315-0103-00 RES, FXD,FILM: 10K OHM,5%,0.254 18701 5043CX10K0GI
AlR1956 315-0243-00 RES, FXD, FILM: 24K DHM,5%,0. 254 57668  HTR25J-E24K0
AIR1S57 315-0821-00 RES, FXD, FILM: 820 OHM,5%,0.25W 19701 5043CXB20R0J
A1R1980 321-0260-00 RES, FXD,FILM:4,99K OHM, 1%,0. 125w, TC=T0 19701 5O33EDAK99CF
A1R19583 321-0283-00 RES, FXD, FILM: 8.68K GHM,1%,0. 125, TC=T0 19701 5043EDSKEE0F
AlRIB64 321-0205-00 RES, FXD,FILM:1.33K OHM, 1%,0.125W,TC=T0 19701 5033EDIK330F
ALR1Z6S 321-0260-00 RES, FXD, FILM: 4.99K OHM, 1%,0. 125, 1C=T0 19701  5033ED4KI80OF
AlR1966 315-0103-00 RES, FXD, FILM: 10K OHM,5%,0. 250 19761 5043CX10K00J

REV JUL 1987 7T



Replaceable Electrical Parts - 7904A

Tektronix  Serial/Assembly No. ifr.
Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part Ho.
AIS1800 e oo {PART OF ALR19C0)
A1S1905 760-1380-00 SWITCH,PUSH:2 BUTTON,2 POLE,STORAGE LOGIC 59821  2KBM02000C619
Alstelo e e (PART OF A1351905)
A1S1915 280-1380-00 SWITCH,PUSH:2 BUTTON,? POLE,STORAGE LOGIC 58823  2KBMOZ0OOCELS
AISIS20 e e {PART OF A151915)
Alslged 0 e e (PART OF AlR1924)
AlSiasl 260-1208-00 SWITCH, PUSH:DPDT, 28VDC, PUSH-PUSH 31918  ORDER BY DESCR
A151940 260-1208-00 SWITCH, PUSH:DPDT, 28Y0C, PUSH-PUSH 31918  ORDER BY DESCR
ALTP1808 214057900 TERM, TEST POINT:BRS {D PL 80009  214-0579-00
ALTP1925 214-0579-00 TERM, TEST POINT:BRS {D PL 80009  214-0579-00
AITP1852 214-0579-00 TERM, TEST POINT:BRS D PL 80009  214-0579-00
ALTP1958 214-0579-00 TERM, TEST POINT:BRS (D PL 80009  214-0579-00
ALULS5Z 156-0886-00 MICROCKT, LINEAR:MOS,OPNL. AMPL 02735 CA3130%
A1UL958 156-0067-00 MICROCKT , LINEAR:OPNL AMPL,SEL 04713 MC1741CP1
ALVRISIO 152-0280-00 SEMICOND DYC,DI:ZEN,S1,6.2V,5%,0.4W,00-7 04713 INTS3A
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Replaceable Electrical Parts - 79044

Tektronix  Serial /Assembly No. Mfr.
Component No. Part No. Effective  Dscont Hame & Description Code Mfr. Part bo.
A2 670-5227-01 CIRCUIT BD ASSY:DISPLAY CONTROLLER 80008 670-5227-01
AZCR2008 152-C141-02 SEMICOND DVC,DI:8W,S1,30V,150MA,30V,D0-35 03508 DAZ527 (1N4i52)
A2CR201G 152-01431-02 SEMICOND DVC,Di:5W,51,30v,150MA,30V,D0-35 03508 DA2527 (1NA4152)
AZP2003 131-0608-00 TERMINAL ,PTN:0.365 | X 0.025 BRZ 6D PL 22526 4B283-036
{QUANTITY OF 4)
AZP2005 131-0608-00 TERMINAL ,PIN:0.365 |, X 0.025 BRZ GLD PL 22526  48283-036
{QUANTITY OF 7)
A2P2008 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
{QUANTITY OF §)
AZR2005 311-1973-00 RES, VAR, NONWW:PNL, 2. 5M OHM, 20%,0.75 W 01121 73M1GC40L255M
AZRZ2007 315062200 RES, FXD,FILM:6.2K OHM,5%,0.25W 19701 5043CX8K200
AZRZ008 315-0303-60 RES, FXD, FILM: 30K OHM,5%,0.25¢ 19701 5043CX30K00J
AZR2009 321-0193-00 RES, FXD, FILM: 1K OHM, 1%,0.125W, TC=TO 19701 SC33ERIKOOF
AZR20L0 311-1375-00 RES, VAR, NONWW: PNL, 10K OMM, 1W 01121 73M1G040LI03M
AZRZ20LE 311-1372-00 RES, VAR, NONWW: PAL, LOOK OHM, 0. 5W 01121 73U1G04A0L104M
AZR2016 315-0154-00 RES, FXD, FILM: 150K OMM, 5%,0.25W 57668  NTR25J-E150K
AZR2Z0L7 315-0622-00 RES,#XD,FILM:6.2K OHM,5%,0.25¢ 18701  5043CXBK200J
AZR2018 315-0303-00 RES, FXD, FILM: 30K OHM, 5%,0.25W 19701 5043CK30K00J
AZR2018 321-0193-00 RES,FXD,FILM: 1K OHM, 1%,0. 1254, 7C=T0 19701 5033ED1KOOF
AZR2020 311-1375-00 RES, VAR, NONWW: PNL, 10K OHM, 1W 01121 73MIG040L103M
AZR2025 311-1372-00 RES, VAR, NONWW: PNL, 100K OHM,0. 54 01121 73ULGD40L104M
AZRZ035 311-1972-00 RES, VAR, NONWW: PNL., 2K OHM, 10%,2.0 W 01121 7ONIGIOOLZ02W
AZS2005 260-1208-00 SWITCH, PUSH: DPOT, 28VDC, PUSH-PUSH 31918 QRDER BY DESCR
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Replaceable Electrical Paris - 78044

Tektronix  Serial /Assembly No. Mfr.
Component No. Part No. Effective  Dscont Name & Description Code Wfr. Part No.
A3 870-4778-01 CIRCUIT BD ASSY:TRIGGER LIGHT 80009 &670-4778-01
A3DS342 150~0048~01 LAMP, TNCAND 5V, 0. 064, #683 AGED & SEL h8854  6B3AS15
A3DS345 150-0048-01 LAMP, INCAND: 5V, 0.06A,#683,AGED & SEL 58854  683AS15
A3DS345 150-0048-03 LAMP, TNCAND: 5V, C.0BA, #683,AGED & SEL 58854  BB3AS1S
A3P348 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 BRZ 6LD PL 225726  ABZ83-036
{QUANTITY OF 4)
710
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Replaceable Elecirical Parts - 739044

Tektronix  Serial/Assembly No. Mfr.
Camponent No. Part No. Effective Dscont Hame & Description Code  HMfr. Part No.
Ad 670-4778-01 CIRCUTT BD ASSY:TRIGGER LIGHT 80009  670-4778-01
A4DS362 150-0048~01 LAMP_INCAND:BV,0.06A, #6863, AGED & SEL 58854 683A515
A4DS365 150-0048-01 LAMP, TNCAND:5V, 0. 0BA, #683 ,AGED & SEL 58854  BB83ASI5
A4D3366 150-0048~01 LANMP, INCAND: 5V, 0. 06A,#683 AGED & SEL 58854  B83AS15
ALP3ER 131-0808-00 TERMINAL,PIN:G.365 L X 0.025 BRZ GL0 PL 22526 48283-038
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Replaceable Eiectrical Parts - 7904A

Tektronix  Serial/Assemly Ho. Mfe.
Component No. Part Mo. Effective  Dscont Hame & Description Code  Mfr. Part No,
A5 B70-4773-03 CIRCUIT BD ASSY:MODE SWITCH 80008  670-4773-03
ASC324 283-0002-00 CAP,FXD,CER DI:0.01UF,+80-20%, 500V 59871 D103Z407Z5ULADEG
ASC325 283-0115-00 CAP,FXD,CER DI:47PF,5%,200Y 59821 2DDTBOKA70J
ARCI28 283-0002-00 CAP,FXD,CER DI:G.01UF,+80-20%, 500V 59821 DIGRZA0Z5ULADEG
ASC376 285-1006-00 CAP,FXD,PLASTIC: 0, 22UF, 2%, 50¢ TK2038 285-1006-00
ARC384 283-0115-00 CAP,FXD,CER D1:47PF B, 200V 59821 2DDTBOKA70J
ABL386 283-0115-00 CAP,FXD,LER DI:47PF, 5%, 200V 59821  2ODTBOKAT0S
ASCR342 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M4,30v,00-35 03508  DA2527 (1N4152)
ABCR3EZ 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508 DA2527 (1N4152)
A5CR286 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150M8,30V,00-35 03308  DA2527 (1N4152)
ABJ301 131~106G3~00 CONN,RCPT , ELEC:CKYT BD MT,3 PRONG 86008 131-1003-00
£5J382 131-1003-00 CONN,RCPT, ELEC.CKT BD MT,3 PRONG 80008 131-1003-00
ASP302 131-0808~00 TERMINAL,PIN:D.365 L X 0.025 BRZ GLD PL 22526  48283%-036
{QUANTITY {F 10}
ABP303 131-0608-00 TERMINAL,PIN:0.365 . X 0.025 BRZ GLD PL 22526  4BZ83-036
[QUANTITY OF 10}
A5P304 131-0608-00 TERMINAL,PIN:0.365 L X ©.025 BRZ GLD PL 22526 48283-036
{QUANTITY OF 5)
ALP305 131-0608-00 TERMINAL ,PIN:C.385 L X 0.025% 8RZ GLD PL 22526  48283-036
(QUANTITY OF 7}
ABP305 131-0608-00 TERMINAL,PIN:G.385 L X 0.025 BRZ GLG PL 22526 48283-036
(QUANTITY OF 8}
ASP308 131-0608~00 TERMINAL,PIN:0.365 L X 0.025 BRZ GL.D PL 22526 48283-036
(QUANTITY OF 2}
A5P309 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ 6D PL 22526 48283036
{QUANTITY OF 10}
ABP3LC 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ &LD PL 22526 48283036
{QUANTITY OF 4)
AGP318 131-0608-0C TERMINAL ,PIN:0.365 L X 0.025 BRZ GLO PL 22526  48283-036
(QUANTITY OF 5)
Ab(J347 151-0362-00 TRANSISTOR:NPN, 51, 70-18 04713 ST8S9
ABQ346 151-03G2-00 TRANSISTOR:NPN,S1,70-18 04713 57899
A5Q362 151-0302-00 TRANSISTOR:NPN,SI,T0~18 04713 ST899
A50365 151-0302-G0 TRANSISTOR:NPN,SI,T0-18 04713 ST899
A50375 151-0182-00 TRANSISTOR: SELECTED (4713 SPS8801
ASG382 151-0182-00 TRANSISTOR: SELECTED 04713 SPS8801L
ABG384 151~0342-00 TRAMSISTOR: PP, S1,T0-92 07263  S035828
ABR324 315-0152-00 RES, FXD,FILM: 1.5 OHM,5%,0.250 ET668  NTR25J-EQLKS
ABR325 311-1373-0C RES, VAR, NCNWW - PHL, 5K OHM, 1W 32997  81CID-E20-BAD344
ABR326 315-0162-00 RES, FXD, FILM: 1, 5K QHM, 5%,0.254 57668  NTR25J-EQLKS
ABR341 307-0106-00 RES, FXD,CMPSN:8.2 OHM, 5%, 0. 254 80008 307-0108-00
ABR342 315-0202-00 RES, FAD, FILM: 2K OHM, 5%, 0. 254 57868  NTR25J-E 2K
A5SR343 315-0182-00 RES, P40, FILM: 1.6K OHM, 5%,0.25¢ 18701  5043CX1K6003
ABR345 307-0108-00 RES, FXD,CMPSN: 8.2 OHM, 5%,0.254 80009 307-0108-0C
AGR346 315-0202-00 RES, EXD, FILM: 2K OHM, 5%, 0,254 576688  NTRZ5J-E 2K
ABR347 307-0109-00 RES, FXD,CMPSN: 8.2 OHM, 5%, 0.25W 80008  307-0109-00
ABR351 307-0:09-00 RES,FXD,CMPSN: 8.2 OHM,5%,0.25W 80008 307-0109-G0
ABR3BZ 315-0202-00 RES, FXD, FILM: 2K OHM, 5%, 0. 25 57668  NTR25J-E 2K
ABR3G3 315-0162-00 RES, FXD, FILM:1.6K OHM,5%,0.25¢ 18708 50430CX1KEC0J
ABR385 307-01089-00 RES, FXD,CMPSN: 8.2 OHM, 5%,0.25W 80009  307-0108-00
ASR3E6 315-0202-00 RES, FXD, FTLM: 2K OHM, 5%, 0. 254 57668 NTRZAI-E 2K
ABR367 307-0109-00 RES, FXD,C¥PSN: 8.2 OHM,5%,0.254 8000 307-0108-00
ASR368 315-0512-00 RES,FXD,FIiM:5, 1K OHM,5%,0.25W 57668  NTR26J-E05K1
ABR3?Z 315-0823-00 RES, FXD, FILM: 82K 0HM,5%,0.250¢ 57668 NTR2AJ-E82K
ABR3T3 321-0258-00 RES,FXD,FIIM:4.75K OHM, 1%,0. 125, 1C=T0 18701 5033ED4KTS0F
ABR374 321082206 RES,FAD,FILM:1.76K OHM,(.25%,0.125W, TC=T9 18701  5033REIKYEOC
ABR375 311-1566-00 RES, VAR, NONWW: TRMR, 200 OHM, .54 32687 33k527-1-201
ABR3VS 321-0321-07 RES,FXD,FILM:21.5K OMM,0.1%,0.125W,7C=T9 19701  H033RE21K5CB
A5R380 315-0362-00 RES, FXD,FILM:3.6K OHM, 5%,0.25¢ 19701 5043CX3K800J
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Replaceable Electrical Parts - 7904A

Tektronix  Serial/Assembly No. Mfr.
Component No. Part Mo, Effective  DBscont Name & Description Code  Mfr. Part No.
ABR381 3e1-g3zi-o7 RES,FXD,FIEM:21.5K OHM,0.1%,0. 125, TC=TS 19701  5033REZ1KS0B
ABR382 315-0123-00 RES, FAD, FILM: 12K OHM, 5%, 0.25¢ 57668  NTR25J-E12KC
ABR383 321-0184-00 RES,FXD,FILM:499 OHM, 1%,0.1250W, TC=TO 19701  BO33EDASOROF
ABR384 308-0307-00 RES, FXD,Ww: 5K OHM, 1%, 3W (0213 12408-5000-1
ASR385 311-1225-00 RES, VAR, NONwMW : TRMR, 1K OHM, 0. 5W 32997  3386F-T04-102
ASR387 321-1611-G7 RES, FXD,FILM: 550 OHM,0.1%,0.125W, 7C=T9 19701 5033RESS0R0B
ABR38S 321-1008-04 RES,FXD,FIiM:12.0 OHM,D.1%,0.125W,TC=72 57668 CRB14 BYE 12 OHM
ABR3G2 321-1612-07 RES,FXD,FItM:4.455K OHM,0.1%,0.125W, TC=T9 19701 GD33REAKA%5R
ABR393 321-1611-07 RES, FXD, FILM: 550 OHM,0.1%,0. 125W, TC=T9 19701 5033RES5GROB
ABR394 321-1612-07 RES,FXD, FIiM:4,.455K OHM, 0.15%,0.125W, TC=T9 19701  5033RE4K4558
ASR385 321-1811-07 RES, FXD,FILM: 550 OHM,C.1%,0. 125W, TC=T9 19701 S033RES50R0B
ABR396 321-1612-07 RES,FXD,FILM:4.455K OHM,0.1%,0. 125, TC+T8 19701  5033RE4KA558
ABR3G7 321-0813-07 RES,#XB, FILM: 495 QHM,C.1%,0., 125W, TC=T9 19701  5033RE4950B
ASS315 263-0021-02 SWITCH PB ASSY:4 LATCH,7.5 MM, 8 CONTACTS 80002  263-0021-02
A55325 263-0022-02 SWITCH PB ASSY:5 LATCH,7.5 MM, 10 CONTACTS 80009  283-0022-02
A55345 263-0013-10 SWITCH PB ASSY:3 LATCH, 10 MM,W/3 CONTACTS 80009  263-G013-10
A55365 263-0013-10 SWITCH PB ASSY:3 LATCH, 10 MM, W/3 CONTACTS 80009  263-0013-1C
ABS395 263-0013-11 SWITCH PB ASSY:3 LATCH, 10 MM,5 CONTACTS 80009  263-0013-11
ASTP301L 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
ALTP382 214~0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
ABTP363 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A5TP365 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
ABTP366 214-05758-00 TERM, TEST PGINT:BRS CD PL 80008  214-0579-00
ARTR3ET 214-0578-00 TERM, YEST POINT:BRS CD PL 80008 214-0579-00
ARTP363 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-C0
ABTP389 214-0579-00 TERM, YEST POINT:BRS CD PL 80009  214-0579-00
AGU352 156-0384-02 MICROCKT ,DGTL:QUAD 2-INP NAND GATE,SCRN 07263 74LS03PCGR
ASU352 156-0386~02 MICROCKT,DGTL:TRIPLE 3-INP NAMND GATE,SCRN (7263  74LSIOPCQR
A5U354 156-0382-02 MECROCKT ,DGTL.QUAD 2 INP NAND GATE BURN 18324 N74LSOONB
ABL386 156-0382-02 MICROCKT ,DGTL:QUAD 2 INP NAND GATE BURN 18324  W74L.500NB
A5L358 156-0722-02 MICROCKT ,DGTL: TRIPLE 2-INP NAND W/OC OUT 01295  SN74LS12NP3
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Replaceable Electrical Parts - 79044

Tektronix  Serial /Assembly No. Mfr.
Comonent. No. Part No, Effective  Dscont Neme & Description Code  Mfr. Part No.
AB 670-4775-00 BO1C100 8019939 CIRCUTT BD ASSY:MAIN INTERFACE 80009 B70-4775-00
AB B70-4775-01 BO10S40 BO31870 CIRCUIT BD ASSY:MAIN INTERFACE 80009 670-4775-01
AB 870-4775-07 BO31871 CIRCUIT BD ASSY:MAIN INTFC 80009  670-4775-02
ABCZ 290-0747-00  BO1G100 B031870 CAP FXD, ELCTLT: 100UF +50-10%, 25V 54473 ECE-B25V100L
ABC2 290-0965-00 BO31871 CAP,FXD, ELCTLT : 220UF +50-20%, 25V 55680  TLBIEZZ21TCAANA
ABC3 285-0674-00 CAP,FXD,PLASTIC: 0. O1UF, 10%, 100V 84411 TEK270-10391
ABC4 280-0747-00 CAP FX8, ELCTLY : 100UF  +50-10%, 25V 54473  ECE-B25Vi00L
ABCH 285-0674-60 CAP, FXD, PLASTIC: 0, 01UF, 10%, 100V 84411  TEK270-10381
ABCS 280-0194-00 BR10I00 BO1093% CAP, FXD,ELCTLY : 10UF, +50-10%, 100¥ 00853  558QCLOOTI0OB
ASCH 290-0963-00  B(10340 CAP, FXD, ELCTLT: 22UF , +50-10%, 100V 55880  TLB2AZ2OTAAANA
ARCB 290-0194-00  BOLOLCO B01033% CAP, FXD ELCTLT: 10UF , +50-10%, 100V 00853 BRBOCICOTI008
AGCB 290-0868-00  B010840 CAP, FXD, ELCTLT: 22UF , +50-10%, 100V 55680  TLBZAZ20TAAANA
ABCS 280-0747-0C CAP,FXD, ELCTLY : 10OUF, +50-10%, 25V 54473 ECE-B25V1OCL
ABCT 281-0547-00 CAP,FXD,CER DI:2.7PF,+/~0.25PF, 500V 52763  ZRDPLIOOT 2P70CC
ABCA5 283-0111-00 CAP, FXD,CER DI:G.1UF,20%,50vV 05387  (330C104M5UICA
ABC87 283-0111-00 CAP,FXD,CER DI:0.1UF, 20%, 50V 05337  C330C104M3ULCA
ABCRS2 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,D0~-35 03508 DA2527 (IN4152)
ABCRT1 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
AEBCRBL 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2S2? {iN4152)
ABCRSZ 152-G141-02 SEMICOND DVC,DI-SW,SI,30V,150MA,30V,D0-35 03508  DA2527 {1N4152}
ABCRB3 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,D0-35 03508 DA2527 {iN415Z)}
ABCRBS 152-0141-02 SEMICOND DVC,DI:SW, 51,30V, 150MA,30V,D0-35 03808  DA2527 (1N4152}
ABCRES 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DAZ527 (IN4152)
ABJL 131-0787-10 CONN, RCPT, ELEC:CKT BD,38/76 CONTACT 80009  131-0767-1C
ABJe 131-0767-10 CONN,RCPT, ELEC:CKT BD,38/78 CONTACT 80008 131-0767-10
ABJ3 131-0767-10 CONN,RCPT, £LEC:CKT 8D, 38/76 CONTACT 80008  131-0767-10
ABJ4 131-0767-10 CONN, RCPT, ELEC:CKT BD,38/76 CONTACT 80000  131-0767-10
ABJ38 131-1003-00 CONN, RCPTELEC:CKT BD MT,3 PRONG 0009 131-1003-00
ABJ39 131-1003-00 CONN,RCPT, ELEC:CKT BD MT,3 PRONG 80008 131-1003-00
ABJTL 131-1003-00 CONN,RCPT,ELECCKT BD MT,3 PRONG 80009  131-1003-00
ABJ78 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
ABJ30 131-1003-00 CONR, RCPT, ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
ABJSL 131-1003-0C CONN, RCPT,ELEC:CKT BD MT,3 PRONG 80009  131-1003-00
ABJe2 131~1003-00 CONN, RCPT, ELEC:CKT BD MT,3 PRONG 80009  131-1003-00
ABJS3 131-1003-00 CONN, RCPT,ELEC;CKT BD MT,3 PRONG 80009  131-1003-00
ABJG4 131-1003-00 CONN, RCPT,ELEC:CKY 8D MT,3 PRONG 80008 13:1-1003-C0
ABJ3Y 131-1003-00 CONN,RCPT, ELEC:CKT BD MT,3 PRONS 80008  131-1003-00
ABP2 131-0808-00 TERMINAL,PIN:0.385 L X 0.025 BRZ GLD PL 22526 48283-036
[QUANTITY OF 10)
ABP3 131-0808-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
{QUANTITY OF 10)
ABP3 131-0608-00 TERMINAL PIN:G.385 L X 0,025 BRZ GLD PL 22526  4B283-030
{QUANTITY OF 10)
ABPGS 131-0608-00 TERMINAL,PIN:C.365 L X 0.025 BRZ 6LD PL 22526 4B283-036
{QUANTITY OF 10}
AGPES 131-0608-00 TERMINAL,PIN:C.365 L X 0.025% BRZ GLD PL 22526  48283-038
(QUANTITY OF 10}
ABPE7 131-0808-00 TERMINAL,PIN:D.365 £ X 0,025 BRZ GLD PL 22526  ABZB3-038
(QUANTITY OF 10)
ABPT9 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLI PL 22he6  48283-036
{QUANTITY OF 5}
AGPBO 131-0508-00 TERMINAL,PIN:C.365 & X 0.025 BRZ GLD PL 22526  48283-038
{QUANTITY OF 7}
ABPB2 131-0589-00 TERMINAL, PIN:C.46 L X 0.025 53 PH BRZ 22528  48283-029
{QUANTITY OF 10}
ABPR3 131-0589-00 TERMINAL ,PIN:C.46 L X 0.025 SG PH BRZ 22526  48283-02%
{QUANTITY OF 8)
ABPR4 131-0608-00 TERMINAL, PIN:G.365 L X 0.025 BRZ GLD PL 22526 48283-036
(GUANTITY OF 5)
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Replaceabie Electrigal Parts - 7904A

Tekfronix  Serial/Assembly No. Kfr.
Component No, Part No, Fifective  Dscont Name & Description Code  Mfr. Part Ho.
ABP85 131-0608-00 TERMINAL PIN: 0,365 L X 0.025 BRZ 6D PL 22526 48283-036
(QUANTITY OF 9}
AGPBT 131-0608-00 TERMINAL,PIN: 0,365 L X 0.025 BRZ GLD PL 22526 48283-036
(QUANTITY OF 7 )
AGPES 131-0808-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-038
(QUANTITY OF 10}
ABQ7S 151-0192-00 TRANSISYOR: SELECTED 04713 SP3880L
ABR2C 315-0470-00 RES,FXD, FILM: 47 OHM,5%,0. 25 57668  NTR253-E47EQ
ABR22 321-0260-00 RES, FXD, FTLM: 4.89K OmM,1%,0.125W, TC=TO 19701  5033ED4K9S0F
ABRZ3 321-0260-00 RES, FXD, FILM:4,98K O, 1%,0.125W, TC=TD 19701 5033ED4KSSOF
ABRAG 315-0470-00 RES, FXD,FILM: 47 OHM,5%,0.25W 57668  NTR25J-E47EQ
ABRAZ 321-0260-00 RES,FXD,FILM: 4, 99K OHM,1%,0.125¢,7C=7D 19701 S033ED4KGOQF
ABR43 321-0260-00 RES,FXD, FILM:4,99K OFM,1%,0. 125, TC=T0 19701 5033ED4KEGOF
ABR52 315-0472-00 RES,FXD, FILM: 4. 7K ORM,5%,0.250 57668  NTRZAJ-EC4KT
ABRED 315-0470-00 RES, FXD,FTLM: 47 OHM,5%,0.25W 57668  NTRZhJ-E47ED
ABRES 315-0302-00 RES, FXD, FILM: 3K OHM, 5%,0.25W 57668  NTR25J-EC3KQ
ABRET 315020200 RES, FAD, FILM: 2K CHM, 5%, 0. 254 57668  NTR2BJ-E 2K
ABRT1 315-0202-00 RES,FXD, FIiM:2K OHM,5%,0, 250 57668  NTR2RJ-E 2K
ABRT4 315-0202-00 RES, FXD, FILM: 2K OHM, 5%,0.25W 57668  NTRZRJ-E 2K
ABR75 315-0102-00 RES, FAD, FILM: 1K OBM, 5%,0,25W 57668  NTRZ5JECIKO
ABR8O 315-0470-00 RES, FXD,FILM: 47 OHM, 5%, 0. 25W 57868  NTR2S3-E47E0
ABRS3 315-0243-00 RES, FXD, FILM: 24K OHM,5%,0.254 57668  NTR25J-E24KD
ABRBS 315-0105-00 RES, FXD,FILM: 1M OHM, 5%, 0.25W 19701 504A3CXIMO00J]
ABRBE 315-0152-00 RES, XD, FIL¥:1,5K OFM,5%,0,25W 57668  NTRZBJ-EQIKS
ABRBY 315-0103-00 RES, FXD, FILM: 10K OHM,5%, 0.25W 19701 5043CX10K00J
ABRBS 315-0152-00 RES, FXD, FILM:1. 5K OBM, 5%, 0,254 57688  NTRZ5J-EQIKS
AGRAD 315-0202-00 RES, FXD, FILM: 2K OHM, 5%, 0. 25 57586  NTRZ253-E 2K
ABRS1 315-0132-00 RES, FXD, FILM: 1.3K OHM, 5%, 0.25W 57668  NTR2LJ-EGIK3
ASRGZ 315-047C-00 RES, FXD, FILM:47 OHM,5%,0.25 57668  NTRZ5J-EATEQ
ABRS3 321-0231-00 RES,FXD,FILM: 2.49K O, 1%,0. 1254, TC=TO 18701 5033ED2K48F
ABRS4 323-0160-00 RES, FXD, F1iM: 453 OHM, 1%, 0.5, TC=TD 18701  SO53RD4AS3ROF
ABRSS 321-023:-00 RES,FXD, FILM: 2.49K OHM, 1%,0.125W, TC=T0 19701 S033EDZRAGF
ABRG7 315-0132-00 RES, FXD, FILM:1,3K OmM, 5%,0.25W 57668  NTRZ5J-EOQIK3
ABRBS 315-0132-00 RES, FXD, FIiM:1.3K OHM, 5%,0, 259 57668  NTR2AS-FOIK3
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Replaceable Electrical Parts - 7904A

Tektronix  Serial/Assembly No. MFr.

Component No. Part No. Effective _Dscont Mame & Description Code  Mfr. Part No.

47 670-8051-00 CIRCUIT BD ASSY:FRONT PANEL DISPLAY 80008  670-8051-00

ATPLL 131-1149-00 CONTACT, ELEC:CKT BD £DGE,PH BRZ SIL PL 80009  131~1149-00
(QUANTITY OF 2)

A7P12 131-1148-00 CONTACT, ELEC:CKT BD £DBE,PH BRZ SIL PL 80009  131-1149-00
{QUANTITY OF 2}

A7P13 131-1148-00 CONTACT, ELEC:CKY BD £DGE,PH BRZ SIL PL 80008  131-1148-00
{QUANTITY OF 2)
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Replaceable Electrical Parts - 7904A

Tektronix  Serial/Assembly No. Mir,

Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.

A8 670-8051-0C CIRCUIT BD ASSY:FRCNT PANMEL DISPLAY 80008  G70-8051-00

ABPLE 131~1149-00 CONTACT,ELEC:CKT BD EDGE,PH BRZ SIL PL 80009  131-1148-0C
{QUANTITY OF 2)

Agple 131-1148-00 CONTACT  ELEC:CKY BD EDGE,PH BRZ SIL PL 80009  131-1148-00
(QUANTITY OF 2)

A8P13 131-1148-06 CONTACT, ELEC:CKT BD EDGE, PR BRZ SIL PL 80009  131-1149-0C
(QUANTITY OF 2)

REV JUL 1987

7=17



Replaceable Electrical Parts - 79044

Tektronix Serial/Assenrbly No, Mfr.

Component No. Part Ko. Effective  Dscont Name & Description Code  MWfr. Part No.

A3 870-8054-0C CIRCUIT BD ASSY:FRONT PANEL DISPLAY 80009  670-8054-00

A%P11 131-1349-00 CONTACT, ELEC:CKT 80 EDGE,PH BRZ SIL PL 80008 131-1149-0G
(QUANTITY OF 2)

A9P12 131-1348-0C CONTACT,ELEC:CK¥ BD EDGE,PH BRZ SiL PL 80008 131-1148-0G
(QUANTITY OF 2)

A9P13 131-1148-00 CONTACT,ELEC:CKY BD EDGE,PH BRZ SIL PL 80008  131-1148-00
{QUANTITY OF 2}

A9RB1 217-0510-00 RES, FXD,CMPSN: 51 OHM,5%,C.125¢ 01121 BBSLOS

ASRB2 317-051G6-00 RES, FXD, CMPSN: 51 OHM,5%,G.125¢ 01121  BBBLOS

7-18 REV UL 1987



Replaceable Electrical Parts - 79044

Tektronix  Serial /Assenbly No. Mfr.

Component No. Part No. Effective Dscont Name & Description - Code  Mfr. Part No.

ALC 670-8055-00 CIRCUIT BD ASSY:FRONT PANEL DISPLAY 80009 §70-8055-00

A10P11 131-13148-00 CONTACT, ELEC:CKT BD EDGE,PH BRZ SIi PL 8C008  131-1149-00
(QUANTITY OF 2)

A10P12 131-1149-00 CONTACT ELEC:CKT BD EDGE,PH BRZ SIL PL 80009 131-1148-00

: (QUANTITY OF 2)

A10P13 131~1149-00 CONTACT, ELEC:CKT BD EDGE,PH BRZ SIL PL 80009  131-1148-00
{QUANTITY OF 2)

ALOR61 317-0510-00 RES, FXD,CMPSN:51 OHM,5%,0.125W 01121 BB5105

AlQRe2 317-0510-00 RES, FXD,CMPSN: 51 OHM,5%,0.125W 01121  BBS1DS
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Replaceable Electrical Parts - 7304A

Tektronix  Serial/Assembly No. : Hfr.
Compenent No. Part Ko. Effective  Dscont Neme & Description {ode  Mfr. Part MNo.
All £70-4641-00 CIRCUIT BD ASSY:FAN 80003  670-4641-00
A11B20C 147-0035-60 MOTOR , BC: BRUSHLESS , 3000 RPM, 10-15V 25088  1AD3001-0A
ALICIC 290-0778-G0 CAP,FXD, ELCTLT : 1UF ,+50 -1{F%,50¢,NPLID 4473 ECE-ASONL
ALICI3 280-0768-00 CAP,FXB, ELCTLT: 10UF, +50-10%, 100VDC 54473 ECE-ALCOVIOL
ALICRIO 152-0141-02 SEMICOND DVC,DI:SW,SI,30V, 150MA,30V,D0-35 03508  DA2527 (1N4152)
AL1CR13 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA,30V,D0-35 03508  DAZRZ7 (IN41GZ)
AL1CR21 152-0141-02 SEMICOND DVC,DI;SW,S1,30v,150MA, 30V, D0-35 03508  DAZ5Z7 (1N41%52)
AlLCR2Z 152-0141-02 SEMICOND DVYC,DI:SW,SI,30v, 150MA,30V,D0-35 03508  DAZ527 (1N4152)
ALICR23 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 (3508  DA2527 (1N4152)
Al1CR24 152-0141-02 SEMICOND DVC,DI1:SW,S5I,30v,150M8,30V,D0-35 03508  DA2527 (1N4152)
AL1P80 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 BRZ GLG PL 22526 48283-036

(QUANTITY OF 2)

AL1Q10 151-0301-00 TRANSISTORPNP,SI,TO-18 04713 51898
Al1G20 156-0281-00 MICROCKT, LINEAR:4-XSTR,HIGH CUR ARRAY 02735 89154
ALIRID 301027100 RES, FXD,FILM: 270 OHM,5%,0.5¢ 19701 5053CX270R0S
AlIRI1 215-0470-00 RES, FX3,FILM: 47 OHM, 5%, G.25W 57668  NTR25J-E47EQ
Al1IR13 301-0271-C0 RES, FXD, FILM:270 DHM, 5%,0.5¢W 19701 BOB3CK2TORDS
AllR20 307005900 RES, FX,LMPSN: 6.2 OHM, 5%,0.5W (l12:  EBG2GH
AllR24 321-0201-00 RES, FXD, FILM: 1. 21K OHM, 1%,0.125W, TC=T0 18701 5043EDIK210F
AlIRZ5 321-0238-00 RES,FXD,FILM:3, 01K OHM, 1%,0. 125W, TC=T0 19701 5043ED3KOLOF
ALIRZ7 321-0022-00 RES,FXD,FILM: 16.5 OHM, 1%,0.125W, TC=TG 57668 RBI4FXE 1BES
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Replaceable flectrical Parts - 79044

Tektronix  SerialfAssembly No. Mfr.
Component No_ Part No. Effective  Dscont Name & Pescription Code  Mfr. Part Ho.
AlZ 620-0283-01 POWER SUPPLY: LOW VOLTAGE 80009  620-0283-01

(INCLUDES Al2,A22,AZ3 ASSEMBLIES)

Al2CiB 280-0628-00 CAP, FXD, ELCTLY 1 950UF +50-10%, 200V 56289 3507550
Al2C17 280-0628-00 CAP,FXD,ELCTLT : 950UF , +50-10%, 200V 56289 3607560
AL2C37 285-0938-00 CAP,FXD, PLASTIC:0. G3UF, 5%, 900V 50558  PAG-0738J
Al2C154 240-0898-00 CAP,FXD, ELCTLT : 2600UF, +75-10%,35V 56288  BO2DX2626035AA2B
AL2F10 159-0017-00 FUSE, CARTRIDGE : 4A, 3AG, 250V, FAST BLOW 71400 MTH-CW-4
A12FLIC 119-04206-00 FILTER,RFI:BA, 250VAC, 400HZ 02777 F-11935-8
Al2i37 108-6761-00 COTL,RFFIXED, IMH 54937  108-0761-00
A12028 151-0656-00 TRANSISTOR:NPN, $1,70-220 02735  2N6044
Al2Qs34 151-0632-00 TRANSISTOR:NPN, SILICON, TO-220 04713 SJE1948
AL2040 151-0632-00 TRANSISTORNPN, STLICON, TO-220 04713 SJE1946
A12058 151-0657-00 TRANSISTOR: PNP,SI, T0-220 04713 SJELS73
Al2qQ74 151-6656-00 TRANSISTOR:NPN,SI, T0-220 02735  2n6044
Al2Q94 151-0657-00 TRANSISTOR: PNP, ST, T0-220 04713 SJE1973
Alzqizz 151434900 TRANSISTOR:NPN, ST, SELECTED, TO-127 04713 SJE924
Al2Qize 151-0477-01 TRANSISTOR: SCREENED 80009 151-0477-01
AlZRE 303~0105-00 RES, FXD,CMPSN: IM OHM, 5%, 1W Q1121  GB1GSS
Al2Ssiz 7260-1300-00 SWITCH,SLIDE:DPOT,3A,125VAC $2389  4620BLFE
A12599 260-0450-00 SWITCH,SLIDE:DPTT,0.5A,125VAC 82389 11D-1007
AL2T110 120-1183-00 XFMR, PWR, STPDN:HIGH FREQUENCY 80008  120-1183~0C
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Replaceable Electrical Parts - 7904A

Tektronix  Serial/Assembly Ho. Mfr.
Comanent o Part No. Effective  Bscont Name & Deseription Code  Mfr. Part No.
Alzal B70~5959-03  BO1C100 B031832 CIRCUIT BD ASSY:CONTROLLED RECTIFIER 80008 670-5959-03
ALZAL 670~5959-04 BO31833 CIRCUIT BD ASSY:CONTROLLED RECTIFIER 80C0%  670-5G59-04

{PART OF 620-0263-XX)

ALZALCE2 283-G003-00 8010100 B031837 CAP,FXD,CER DI:0.01UF,+80-20%, 150V 59821 D103Z40Z5UJBCEX
81281052 285-1340-00 B031833 CAP, FXD, MTLZD: 0. OLUF, 10%, 63V 55112 185/0.01/K/B3AAA
ALZAICSA 290-0573-00 CAF, FXD, EXCTLT: 2. 7UF, 205, 50V 05397 T368B275MOS0AS
ALZAICHS 283-0028-00 CAP,FXD,CER DI:0.0022UF, 200, 50V BO6E0  B0BBRAYSS0222M
AlZAICH4 290025300 CAP,FXD,ELCTLT:2.7UF, 10%, 15V 05397  T3204275K015A3
Al2A1CE8 283-0003-00 B010100 BO31832 CAP,FXD,CER DI:0.01UF, +80-20%, 150¢ 59821  D103Z4075UJDCEX
A1781C86 285-1340-00 B031833 CAP, FXD,MTLZD:0.01UF, 10%, 63V 55112 185/0.01/K/B3AAA
AL2A1CE7 290-0523-00  BO1010G BO31832 CAP,FXD, ELLTLT: 2. 2UF, 20%, 20V 05397 TRG8AZ2SMOZ0AS
AL281CE7 280-0573-00 R031833 CAP, FXD, ELCTLT 2. 7UF, 20%, 50V 05397 T363R275MOSCAS
A12A1CT0 280-0534-00 BO1G100 8031832 CAP, FXD, ELCTLT: 1UF, 20%, 35V 05397  T3BBAL0SMO3BAZ
AL2AICTO 285-1338-00 B031833 CAP, FXDMTLZD: 1.CUF, 10%, 50V 55112 185/1.0/K/50/AGA
ALZAICTL 290-0534-00 B010100 8031837 CAP, FXD, ELCTLT: 1UF, 20%, 35V 05397  T368ALOSMO3SAZ
A12A1C71 285-1338-00 8031833 CAP, FXD,MTLZD: 1. 0UF, 10%, 50V 85112 185/1.0/K/50/AGA
ALZAIC74 283-0504-00 CAP,FXD,MICA DI:0.001UF, 1%, 100¥ 00853  DI5SIFLOZFO
AlZAlCT7 283-0080-00 BOLOL00 B031832 CAP,FXD,CER D1:1008F, 5%, 200V B9850  855-535U2J101)
ALZAICTT 283-0084-00 B031833 CAP,FXD,CER DI:270PF, 5%, 1000V BOB60  B38513X5F02715
AlzZAIC78 283-0080-00 B010100 B031832 CAP,FXD,CER DI:100PF,5%, 200V 59860  855-535U2J101J
Alzalcrs 283-0084~00 BO31833 CAP,FXD,CER DI:270PF, 5%, 1000¥ 59660  B83B533X5F02715
AL2AIC80 283-0080-00 BO1010G BO31832 CAP, FXD,CER DI:0.022UF,+80-20%, 25V 59821 2DDUBOERZ3Z
AL2A1C86 290~0%80-00 CAP, FXD, ELLTLT: 0, 27UF, 20%, 50V 05397  T3B3A274MOS0A7
AlZAICS0 280-0778-00 CAP, FXD,ELCTLT: UF,+50 -10%, 50v, NPLZD 54473 ECE-ASONI
A12A1C92 285-1123-00 CAP, FXD, PLASTIC: 1UF, 20%, 200V 14731 230810105
A1281Co4 285-0595-00 CAP, FXD, PLASTIC: 0. 01UF, LO%, 200V 55289  182P10392
A12A1C121 285-0892-00 CAP, XD, PLASTIC: 0, 22UF, 108, 200V 14752 BROBICZ24K
ALZAIC124 290-0758-00 CAP, FXD,ELCTLT: 2. 2UF ,+50-10%, 200V 86289 5020227
A1ZAICIZ5 290-0758-00 CAP,FXD,ELCTLY: 2. 2UF ,+50-10%, 200V 56289 5020227
ALZAICIZ2 290-0768-00 CAP, #XD, ELCTLT: 10UF , +50~108,, 100VOC 54473 ECE-ALOOVIOL
A12A1C133 290~0768-00 CAP, FXD, ELCTLT: 1UF ,+50- 108, 100V 54473 ECE-ALOOVIOL
AL2AICI34 290-6768-00 CAP, XD, ELCTLT: 10UF +50-10%, 100VDC 54473 ECE-ALOOVIOL
ALZA1C135 290-0768-00 CAP, XD, ELCTLY  10UF , +50~10%, 100VDC 54473 ECE-ALOOVIOL
ALZAIC14Z 290-772-00 CAP, FXD, ELCTLT: 330UF ,+50-10%, 25VDC 54473 ECE-BIEV30S
A1ZAIC143 290-0770-00 CAP, FXD, ELCTLT : 100UF ,+50-10%, 25VDC 54473 ECE-AZBVI00L
ALZAIC144 290-0772-00 CAP, FXD, ELCTLT : 330UF ,+50-10%, 25VDC 54473  ECE-BIFVA0S
A1ZAIC145 290~0770-00 CAP, FXD, ELCTLT : 100UF , +50-10%, 25VDC 54473 ECE-AZ5V100L
AlZAIC152 290-0771-00 CAP, FXD, ELCTLT : 220UF ,+50~10%, 10VDC 55680  ULALAZ21TPAZ
Al2A1C153 290-0771-00 CAP, FXD, ELCTLT : 220UF , +50-10%, 10VDC 55680  ULALAZZ1TPAZ
AL2A1C155 290-0773-00 CAP, FXD, ELCTLT: 1000UF , +50~10%, 1OVDC 54473 ECEBIAVIOZS
ALZAIC156 290-0771-00 CAP, FXD, ELCTLY: 220UF, +50-10%, 10vDC 55680  ULAIA221TPA2
AL2AICIT2 290-0746~00 CAP, FXB, ELCTLT : 47UF , +50-10%, 18Y 54473 FCE-ABVATL
Al2RIC179 283-0177-00 BOLGL00 5031832 CAP, FXD,CER DI:1UF,+80-20%, 25V 04222 SR30PEI0SZAATR
AIZAICLTS 285-1338-00 BO31833 CAP, FXD,MTLZD: 1. OUF, 10%, 50V 55112 185/1,0/K/50/AGA
A1ZAIC183 283-0111-00 BO10100 8031832 CAP,FXD,CER DI:0. 1UF,20%, 50V 05397  C330CL04MBULCA
AIZAIC183 285-1300-01 B031833 CAP, FXD,MTLZD: 0, 1UF, 10%, 63V 55112 185/0. 1/K/63/ABA
ALZAICRE2 152~0333-00 SEMICOND DVC,DI:SW, 51,55V, 200M4, D0-35 07263  FDH-8012
A12AICREY 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200MA, DO-35 07263  FDH-8012
ALZAICRS5 152-0141-02 SEMICOND DVC,DI-SW,S1,30V,150MA,30V,D0-35 03508  DAZ527 (IN4152)
ALZAICRE5 152-0141-07 SEMICOND DVC,DI:SW,S1,30V,150M8,30V,00-35 03508 DAZ527 {IN4152)
A12AICR73 152-0333-00 SEMICOND DVC,DI:SW, 51,55V, 200M8,00-35 07763 FDH-8012
ALZAICR74 152-(333-00 SEMICOND DVC,DT:SW,S1,55V,200M4, DO-35 07263  FOM-6012
ALZAICR?S 152-0333-00 SEMICOND DVC,DI:5W,SI, 55V, 200MA,DO-35 07283  FDH-8012
AlZAICRTE 152-0333-00 SEMICOND DVC,Di:SW,SI, 55V, 200MA, DO-35 07263 FDH-B012
ALZAICRSL 152-0333-00 SEMICCND DVC,DI:SW,51,58Y,200M8,00-35 07263  FDH-6012
Al2AICAB? 152-0333-00 SEMICOND DVC,DI:SW,SI,55Y,200MA,D0-35 07263 FDH-6012
A1ZAICRS3 152-0333-00 SEMICOND DVC,DI:5W,S1,55V,200Ma,D0-35 07263  FDH-6012
A1ZALCRS4 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200M4, D0-35 07263  FDH-6012
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Tektronix  Serial/Assesbly fo. Mfr.
{omponent No, Part Ho. Effective  Dscont Name & Description Code  Mfr. Part No.
A1ZAICRSO 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V, 00-35 03508  DA25Z7 {1N4152)
AL2AICR1Z0 152-0242-00 SEMICOND DVC,DI:S1G,S1,225V,0.24,80-7 07263 FOH5004
Al2A1CRIZY 152-0242-00 SEMICOND DVC,DI:SI1G,581,225V,G.2A,00-7 07263  FDHS004
AL2AICR1ZZ 152-0242-00 SEMICOND DVC,DI:SIG,SI,225¢,0.2A,00-7 07763 FDH5C04
AL2AICR1Z23 152-0242+00 SEMICOND DVC,DI:SIG,S1,225V,0.24,00-7 07263  FDOH5004
ALZAICRIZ24 152-0z42-00 SEMICOND DVC,DI:SIG,S51,225V,0.24,00-7 07263  FDHA004
ALZAICR125 152-0242-00 SEMICOND DVC,DI:S1G,S1,225¢,0.24,D0-7 07263 FDH5004
AIZAICR127 152-0242-00 SEMICOND DVC,DI:S81G,S1,225V,0.2A,D0-7 (7263  FDRE5004
A1ZAICR130 152-0586-00 SEMICOND DVC,DI:RECT,SI,800v,0.5 25403  BYV9SD OR BYVSEC
AlZAICR1ZL 152-0586-00 SEMICONG DVC,DI:RECT,SI,600V,0.5A 25403  BYY98D OR BYVOEC
A1ZAICR132 152-0586-00 SEMIZOND DVC,DI:RECT,SI,600V,0.5A 25403 BYY9ED OR BYVESC
A12AICR133 152-0586-00 SEMICOND DVC,DI:RECT,S1,600v,0.5A 25403 BYVOED OR BYVGHEC
AIZAICRI40 152-0387-00 SEMICOND DVC,DI:RECT,SI,500V, 12A 80003  152-0387-00
AlZAICRI4L 152-0397-00 SEMICOND DVC,DI:RECT,ST,500V, 124 80003 152-0397-00
AlZAICR142 152-0397-00 SEMICOND DVC,DI:RECT,SI,500V,124 80008 152-0397-00
AlZAICR143 152-0397-00 SEMICOND DVC,DICRECT,SI,500V, 124 80009 152-0397-00
ALZAICRISL 152-0692-00 : SEMICOND DVC,DT.DUAL RECT,SI,30A4,20V,7C-3 {04713 5p241
AlZAICRIBI 152-0008~00 BOI1G10D B021704 SEMICOND DVC,DI:81G,6E, 60V, B0MA, A3BA 14433 (1409
ALZAICRIBL 152-0725-00  BO21705 SEMICOND DVC,DI.S1,S5CHOTTRY,20V,1.2PF,B0-35 21847  A2X1582
A1ZAICRIT] 152-0141-02 © SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DA25Z7 (1Ng152)
A12AICR183 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 (3508  DAZB27 {1N4152)
A1ZAILI32 108-473-00 COIL RF.FIXED, 174UH TK2042 ORDER BY DESCR
ALZALL134 108-0473-00 COIL,RF FIXED, 17408 TK2042 ORDER BY DESCR
Al2AlL142 108-0680-00 COIL,RF:FIXED, 27UH TK1345 108-0680-00
Al2A1L144 108-0680-00 COIL,RF . FIXED, 27UH TK1345 108-0680-00
AlzAlL152 108-0473-00 COIL,RF:FIXED, 174UH TK2042 ORDER BY DESCR
AlZAIL1G4 108-0856-00 COIL,RF:FIXED, 12UH TK1345  108-0556-00
A12A1P5 131-0608-00 TERMINAL,PIN:G.365 L X 0.025 BRZ &LD PL 22526 4B283-036
(QUANTITY OF 4)
ALZALPAG 131-0589-00 BG10100 B(031832 TERMINAL PIN:0.46 L X 0,025 SQ PH BRZ 22526 48283-0289
(QUANTITY OF 4)
AlZA1P48 131-0808-00 B010100 B031832 TERMINAL,PIN:Q.365 L X 0.025 8R7 GiD PL 22528 48283036
(QUANTITY ©OF 5)
ALZA1PR0 131-0808-00 BOLC100 B031832 TERMINAL,PIN:0.365 L X 0.025 BRY GiD PL 22526 AB283-036
{QUANTITY OF 7)
A12A1P52 131-0808-00 BO1CICO BQ31832 TERMINAL,PIN:0.365 L X 0.025 BRZ GlD PL 22526  48283-038
{GUANTITY OF B)
AlZALP54 131-0608-00 BO1GI0O B031832 TERMINAL,PIN:0,365 L X 0.025 BRZ GLD PL 22526  48783-035
(QUANITY OF &)
ALZALGR2 151-0302-00 TRANSISTOR:NPK, SI,70~18 04713 STB89
A12A1054 151-0273-00 TRANSISTOR: SELECTED 03508  XIBE3G16
Al2A1Q162 181-0190-05 BO1010C B031832 TRANSISTOR: SELECTED ZN3304 80009 151-0180-05
AlZAlGie2 151-0120-G0 BO31833 TRANSISTOR:NPN, ST, T0~92 86009  151-0190-00
AlzAlQi71 151-0380-05 BG10100 BG31832 TRANSISTOR: SELECTED 2n3904 8000  151-0190-05
AI2A10171 161-0180-0C 8021833 TRANSISTOR  NPN, ST, T(-02 80008  151-0190-00
ALZA1QL73 151-0188-03 BG10100 BO31832 TRANSISTOR: SELECTED 80008  151-~0188-03
ALZAIQL73 151-0188-0C 8021833 TRANSISTOR: PP, SI,T0-02 80008  151-0188-00
A12A1Q177 151-01688-03 8010100 B031832 TRANSISTOR: SELECTED 80003 151-0188-03
A12A1Q177 151-0188-0C 3031833 TRANSISTOR:PNP, ST, T0O-92 80008  151-0188-00
AlZAIR52 315-0512-00 RES, XD, FILM:5. 1K OHM, 5%, 0.254 k7668  NTR25J-£05K1
AlZAIR54 215-0753-00 RES,FXD,FILM; 75K OHM,5%,0.25W 57668  NTR2BJ-E75K0
ALZAIRES 315-0201-00 RES, FXD, FILM: 200 OHM,5%,0.25W 57668  NTRZHJ-E200E
ATZAIRES 315-0562-00 RES, FXD, FILM:5.8K OHM, 5%,0.254 57668  NTRZSJ-E05KS
A1ZAIRB0 315-0224-00 RES, FXD, FILM: 220K OHM, 5%, 0. 25W 57668  NTRZ5J-E£220K
AL2A1RE] 315-0123-00 RES, FXD, FILM: 12K OHM,5%,0.254 57668  NYRZ5J-E12KD
Al2AIREZ 315-0301-00 RES, FXD, FILM:300 OHM,B%,0. 254 57668  NTR25J-E300E
AL2A1RE3 315-0470-00 RES, FXD, FILM: 47 OHM,5%,0.254 h7668  NTR2RJ-E47ED
A12AIRE4 315-0102-00 RES, FXD, FILM: 1K OHM, 5%, 0. 25W 57658  NTRZ25JEQIKO
ALZALREE 315-0202-00 RES, FXD, F1iM: 2K OHM,5%,0. 259 57668  NTR25:-E 2K
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Tektronix  Serial/Assembly No. : Hfr.
Comonent Ho. Part Mo, Effective  Dscont Name & Description Coce  Mir. Part Ho.
ALZALRGY 315-0154~00 RES, FXD, FILM: 150K OHM,5%,0.25W 57668  NTR2AJ-ELS0K
ALZAIR7O 315-0560-00 RES, FXD, FILM: 56 OHM, 5%, 0. 25¢ 57668  NTR25J-E5BED
AJ2AIRTL 315-0580-00 RES, FXD,FILM: 56 OHM,5%,0. 254 57668  NTRZBJ-ESBEQ
AIZAIRT4 321-0346-00 RES, FXD,FI1M: 382K ORM, 1%,0.125W, TC=TO 19701  5043ED39K20F
AIZAIR80 315-0471-00 RES, FXD,FILM: 470 OHM,5%,0.25¢ 57668 NTRZ5J-E470E
Al2AIR8L 321-0334-00 RES, FXD, FILM: 284K OHM, 17,0, 1254, TC=TC 07716  CEAD29401F
Al2AlRR2 321-0340-00 RES, FXD, FELM: 340K OtM, 1%,0.125W, TC=TC 18701  5043£D34K00F
AlZAlRE3 321-G193-00 RES, FAD, FELM: 1K OHM, 1%, 0. 1250, TC=TC 19701 5033EDIKCGF
Al2AlRE4 321-0005-00 RES, FXD,FELM: 11.0 OHM,1%,0.1254, TC=T0 81637  (MF55116G11R00F
Al2AIR86 321-0284-00 RES, FXD, FILM:8.87K OHM, 1%,0. 1254, TC=TC 19701 5D43ED8KB7OF
Al2AIRE7 321-0283-00 RES, FXD,FILM: 8.66K OHM,1%,0. 125W, TC=TC 19701 5043EDBKEGOF
Al2A1RRE 315-0122-00 RES, FXD, FILM:1.2K OHM,5%,0.254 57668 NTR253-ECIKZ
AL2AIRI0 315-0272-00 RES,FXD,FILM:2. 7K OHM,5%,0.25W 57668  NTRZ5J-EQ2ET
Al2A1R9Z 315-0165-00 RES, FXD, FILM: 1M OHM, 5%,0.25¢ 18701  5043CX1MC00J
AIZAIR93 311-123%-00 8010100 B031832 RES, VAR, NONWW : TRMR 25K OHM, 0.5 32997 3386X-TO7-252
ALZAIRG3 311-2273-00 B031833 RES, VAR, NONwW: TRMR, 2K CGHM, 20%, 0. 5 TK145C GFOBVT 2 K OHM
ALZATR94 315-0203-00 RES, FXD, FILM: 20K OHM,5%,0.254 57668  NTRZ5J-L 20K
AlZAIRSS 321-0419-0C RES, FXD, FILM: 226K OHM, 1%,0.1254, TC=T0 07716 CEADZ2BG2F
A12AIR120 315-0150-0C RES,FXD,FILM: 15 OHM,5%,0.25¢ . 19701 5043CX15R00J
A12AIR1Z2] 315-0101-00 RES,FXD,F1LM: 100 OHM,5%,0.25¢ 57668  NTR25J-f 100F
AL2AIR127 301-0381-00 RES, FXD,FILM: 390 ORM,5%,0.5W 01121  EB38LS
A1ZAIR1BE) 315-D473-00 RES, FXD, FILM: 47K OMM, 5%, 0. 254 57658  NTR25J-E47K0
ALZAIR1B2 315-0472-00 RES, FAD, FILM: 4. 7K OHM, 5%, 0. 25¢ 57668  NTRZBJ-EO4KT
ALZAIRITO 315-0100-00 RES,FXD, FILM: 10 OHM,5%,0.25W 19701 5043CXK108RGG]
ALZAIRLT] 315-0274-00 RES, FXD, FILM: 270K OHM, 5%, 0.25¢ B7668  NTR2GJ-E27CK
Al2AlRI72 315-0474-00 RES, FXD, FI{M: 470K OHM,5%,0.25W 19701 50430X470x0d92U
AlZAIRLT3 315-G272-00 RES, FXD,FI1M:2.7K OHM,5%,0.254 57668  NTR25J-E02KY
Al2AlR174 315-0182-00 RES, FXD, FiiM: 1. 8K OMM,5%,0.25W 57668  NTRZLJ-E1K8
A1ZALRLTE 315-0203-00 RES, FXD, FILM: 20K OHM,5%,0.25¢ 57668  NTR2SJ-E 20K
AL2AIRYTT 315-0203-00 RES, FXD, FILM: 20K O#M,5%,0.25¢ 57668 NTRZSJ-E 20K
ALZAIRITY 215-0472-00 RES, FXD, FILM: 4. 7K OHM,5%,0. 250 576688  NTR25J-EC4KT
Al2A1R181 315-0334-00 RES, FXD, FILM: 330K OHM,5%,0.25W 578688  NTR2A3-T 330K
ALZAIRIB2 315075400 RES, FXD, FILM: 750K OHM,5%,0.25W M1 19701 5043CX750K0J
ALZALTRO 214-0578-00 B0I01O0 B031832 TERM, TEST POINT:BRS CD PL 80009  214-0579-G0
AL2ALTP126 214-0579-0C BC1010C B031832 TERM, TEST POINT:BRS (D PL 80009  214-0578-00
AL2A1U75 155-0067-02 MICROCKT, DGTL: POWER SPLY RGLTR 80009  155-0067-02
ALZALL7S 156-0481-02 MICROCKT,DGTL: TRIPLE 3~INP & GATE,SCRN 01285  SN74LSLINP3
ALZALVREZ 152-Q580-60 SEMICOND DVC,DI:ZEN,SI,18Y,5%,0.4W,00-7 04713 S7G35014K2
AIZAIYRTZ 152-0243-00 SEMICOND DVC,DI:ZEN,SI,15V,5%,0.4W,00-7 04713 5713203 {1N96SB)
A1ZALVRES 152-0212-00 SEMICOMD DVC,DI:ZEN,ST,8V,5%,0.5W,00-7 04713 SZ50B46RL
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Tektronix  SerdalfAssembly No. Mer,

Camponent No. Part No. Fffective Dscont Name & Description Code  Mfr. Part No.
Al3 6870-4777-20 CIRCUIT 8D ASSY:LOGIC 80009  B70-4777-20
A13C4301 283-0177-00 CAP,FXD,CER DI:1UF,+80-20%,25V 04222 SRIOZEIQSZAATR
A13C4302 283-0177-00 CAP,#XD,CER DI 1UF,+80-20%, 25V 04222 SRI0ZLI0SZAATR
A13C4303 283-0177-00 CAP,FXD,CER DI 1UF +80-20%,25¢ 04222  SR302L1057AATR
A13CA204 283-0177-00 CAP,FXD,CER DI:1UF,+80-20%,25¢ 04222 SRIVZEIOSZAATR
A13C4305 790-0755-00 CAP, XD, ELCTLT : 100UF , +50%-10%, 10V 54473  ECE-ALQVIOOL
A13C4314 283-0672-00 CAP,FXD, MICA DL:200PF, 1%, 500V 00853 DISBFR0LCFO
A13C4315 281-0603-00 CAP,FXD,CER DI:308PF, 5%, 500V 52763  ZRDPLZOG7 38PQJC
Al3C4216 283-0177-00 CAP,FXD,CER DI:1UF,+80-20%,25V (4222 SR30ZE1CHZAATR
A1304335 281-0603-00 CAP,FXD,CER DI:39PF,5%, 500V 52763 ZRDPLZOGY 39P0JC
A1304336 281-0549-00 CAP,FXD,CER DI:68PF, 10%,500¢ 52763 ZRDPLZ0O7 63POKU
A13C4342 283~0032-00 CAP,FXD,CER DI:470PF,5%, 500V 59660  831-C00-I5E0471J
A13C4343 281-0782-00 CAP, FXD,CER DI-33 PF,10%, 500V 52763  ZRDPLZOO7 33POKE
Al304345 281-0782-00 CAP,FXD,CER DI:33 PF,10%,500V 52763  ZRDPLZOO7 33POKE
A13C4348 283-0032-00 CAP,FXD,CER DI:470PF,5%, 500V 56660  831-000-7Z5504714
A13C4347 263-0638-00 CAP, FXD,MICA D1:120PF, 1%, 100V 00853  DIB5FI3LFG
A13C4423 281-0603-00 CAP,FXD,CER DI:38PF, 5%, 500V 52763 ZRDPLZOO7 39P0JC
Al3(444] 281-0603-60 CAP,FXD,CER DI:38PF, 5%, 500V 52783  ZRDPLZOO7 39PQJC
A1304449 283-0003-00 CAF,FXD,CER DBI:0.01UF,+80-20%, 150V BgR2:  DI03740Z5UJDCEX
Al3C4461 281-0583-00 CAP FXD,CER DI:170PF 5%, 500v 52783  2RDPLZOO7I7OPIK
Al3(4467 281-0583-00 CAP,FXD,CER DI:170PF, 5%, 500V 52783 2RDPLZGO7170PIK
AL3C4470 283-0111-00 CAP,FXD,CER DI:0.IUF,20%, 50¢ 05387  {330C104M5U1CA
AL3(4475 283~0177-00 CAP, FXD,CER DI IUF,+80-20%, 25V 04222  SR30ZEI05ZAATR
A1304483 283-0000-00 CAP,FXD,CER DI:0.001UF,+100-0%, 500V 59660  831-610-Y5U0102P
Al3C4484 283-0177-00 CAP,FXD,CER DI:1UF,+80-20%, 25V 04222  SR30ZELQSZAATR
Al3C4485 283-0060-00 CAP,FXD,CER DI:100PF,5%, 200V 59660  855-535UzJ10LY
A13CR4322 152-0242-00 SEMICOND DVC,DI:SIG,SI,225Y,0.2A,00-7 (7263  FDHB004
AL3CR43Z3 152-0322-00 SEMICOND DVC,DI:SCHOTTKY BARR,SI,15Y,00-35 50434 5082-2672
Al3CR4354 152-0141-02 SEMICOND DVC,DI.SW,SI,30V,150MA,30V,D0-35 03508  DAZB27 {1Nd152)
A13CR4355 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 03508  DA2R27 (1n4152)
AL3CRA356 152-0141-02 SEMICOND DVC,DI:SW,SI,30v, 150MA,30V,D0-35 03508 DA2527 {1N4152)
AL3CR4357 152-0141-02 SEMICOND DVC,DI:5W,SI,30v,150MA,30V,00-35 03508  DAZSZ7 {1N4152)
A13CR4368 152-3141-02 SEMICOND OVC,DT:SW,SI,30V,150MA,30V,00-35 03508  DA2527 {1N4152)
A13CR4369 152-0141-02 SEMICOND DVC,DT:SW,S1,30V,150MA,30V,D0-35 03508  DA2527 (1N4152)
Al3CR4433 152-0141-92 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,D0-35 03508  DAZSeT (1N4152)
AL3CR4434 152-0141-02 SEMICOND DVC,D1:SW,SI,30v,150MA,30V,D0-35 03508  DAZ527 (1N4152)
Al3CR4448 152-0141-02 SEMICOND DVC,DI.SW,SI,30v,150MA, 30V,D0-35 03508 DAZ527 (1N4152)
AL3CR4449 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (1MN4152)
A13CR4461 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,D0-35 03508  DA2B27 {1N4152)
AL3CR44ET 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150M8,30V,00-35 03508  DA2S27 (1N4152)
ALICR44TL 152-0153-00 SEMICOND DVC,DI:SW,S1,10V,50MA, .0O-7 07263 FD7003
AL3CR4472 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M8,30V,00-35 03508  DA2R27 (1N4152)
AL3CR44T3 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DAZ527 {1IN4152)
A13CR4474 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V,00-35 (03508 DA2527 (1mN4152)
A13CR44B7 152-0075-00 8010100 B0Z1704 SEMICOND DVC,DI:SW,GE,22V,80Md, D0~7 14433 G866
A13CR448T 152-0664-00 BO21705 SEMICOND DVC,DI:SCHOTTKY,SW, 51,70V, D0-35 80008 152-0864-00
A13CR4491 152-0075-60 SEMICOND DVC,DI:Sw,GE,22V,80MW,D0-7 14433 GB6E
A130R4492 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
A13CR4493 152-0141-02 SEMICOND DVC,DI:SW,Si,30V,150MA,30V,D0-35 03508 DA2527 (1N4152)
Al13CR4494 152-0581-00 SEMICOND DVC,DI:RECT,SI,20V,1A,A59 04713 IN5B17
A13CRA495 152-0141~02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DA2527 (1N2152)
A13CR4496 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M8,30V,D0-35 03508  DAZ527 (1N4152)
A13CR4498 152-0141-02 SEMICOND DVC,DI:SW,57,30V,1506A,30V,D0-35 03508  DA2527 (1N4152)
A13CR4499 152-0561-00 SEMICOND OVC,DI:RECT,SI,20V,1A,A5%9 04713 INS8L7
Al334406 131-1G03-00 CONN,RCPT ,ELEC:LKT BD MT,3 PRONG 80009  131-1003-0C
A1314301 108-0245-00 CHOKE , RF: FIXED, 3.9UH 75483  B6310-1
A13t4302 108-0245-00 CHOKE ,RF - FIXED, 3.9UH 76493 BB310-1
A1314303 108-0245-00 CHOKE,RF: FIXED, 3.9UH 76493  BB310-1
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Tektronix  Serial/Assembly No. Mfr.
Component No. Part Ho. Fffective  Dscont Name & Description Code  Mfr. Part No.
AL3LA304 108-0245-00 CHOKE, RF - FIXED, 3.9UH 76403 BB310-1
A1304317 108-0245-00 CHOKE , RF: FIXED, 3. 9UH 76493  BB310-1
A13:4342 108-0245-00 CHOKE , RF:FIXED, 3. 9UH 76493  B6310~1
A13:4344 108-0245~00 CHOKE, RF - FIXED, 3.9UH 76493 B6310-1
A13LR4338 108-0543-00 COIL,RF:FIXED, 1. 1tH TK1345  108-0543-00
A13LRA35G 108-0543-00 COIL, RF:FIXED, 1. 1UH TK1345  108-0543-00
A12LRA368 108-0543-00 COIL RF:FIXED, 1.1UH TK1345 108-0543-00
AL3LRA41R 108-6543-00 COIL,RF:FIXED,1.1UH TK1345  108-0543-00
AL204336 151-0198-00 TRANSISTOR: SELECTED 04713 $B38802-1
A1304364 151-0198-00 TRANSTSTOR: SELECTED 04713 §PS8802-1
AL304374 151-0188-00 TRANSISTOR: PNP, ST, 70-92 &0009  151-0188-00
A1304382 151-0192-00 TRANSISTOR: SELECTED 04713 SPS8801
AL304397 151-0192-00 TRANSISTOR: SELECTED 04713 5PS8801
41304424 151-0192-00 TRANSISTOR: SELECTED 04713 §PS8R01
A1304437 151-0223-00 TRANSISTOR:NPN, ST, T0-82 04713 SPSB026
43304438 151-0192-00 TRANSISTOR: SELECTED 04713 SPS8801
A1304442 151-0192-00 TRANSISTOR: SELECTED 04713 SPS8ROL
A1304448 151-0216-00 TRANSISTOR: PNP,SI, T0-02 06713 §PSR803
A1304456 151-1022-00 TRANSISTOR: FET, N-CHAN, ST, T0~18 80009 151-1022-00
A1304452 151-0192-00 TRANSISTOR: SELECTED 04713  SPSBROL
41394458 151-0192-00 TRANSISTOR: SELECTED 04713 5P58801
£1304480 151-0188-00 TRANSISTOR: PNP, 81, T0-02 50009 151-0188-00
A1304488 151-0102-00 TRANSISTOR: SELECTED 04713 5PSEBOL
A1304492 151-01188-00 IRANSTSTOR: PNP, ST, TO-82 80009 151-0188-00
A1304494 151-0302-00 TRANSISTOR: NPN, SI,T0-18 04713 57899
A1304408 151-0302-00 TRANSISTOR: NEN, ST, T0-18 04713 ST899
A13R4302 315-0100-00 RES,FXD,FILM: 1C OHM,5%,C. 25 19701 5043CX10RRO0J
A13R4304 315-0223-60 RES,FXD, FILM: 22K OHM, 5%, 0. 254 19701  BO43CXZ2K00J82U
AL3R4305 321-0193-00 RES, XD, FILM: 1K OHM, 3%, 0. 125K, TC=TO 19701 5033EDIKOOF
A13R4306 315-0223-00 RES,FXD, FILM: 22K OHM, 5%, 0.254 19701 5043CX2RK0030Y
AL3R4307 321-0193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 125W, TC=TO 19701 B033EDIKOOF
AL3R4312 321-0147-00 RES,£XD, FILM: 332 OHM, 1%,0.1284, TC=TO 07716  CEAD33ZROF
A13R4313 321-0239-00 RES,EXD, FILM:3.01K OFM, 1%,0. 1254, TC=TC 19701 5043EDSKOLOF
A13R4314 315-0912-00 RES, FXD, FILM: 9. 1K 0HM, 5%, 0.25 57668 NTR25I-E0GKL
A13R4315 315-0512-00 RES, FXD, FILM: 5. 1K OHM,5%,0.254 57668  NTRZ5J-E05K1
A13R4316 315-0201-00 RES, FXD, FILM: 200 OHM,5%,0.254 57868 NTRZAI-E200E
A13R4318 315-5101-00 RES, FXD,FILM: 100 OHM,5%,0.25W 57688  NTR25J-E 100F
AL3R4318 315-0512-00 RES, EXD, FILM: 5. 1K OHM, 5%, 0,254 57658  NTR25-FOBK]
A13R4321 315-0332-00 RES, FXD, FILM:3.3K OHM, 5%, 0.25W 57688  NTR253-E03K3
A13RA322 315-0202-00 RES, FXD, FILM: 2K OHM, 5%,0.25¢ 57668 NTR2SJI-E 2K
A13R4333 315-0682-00 RES, EXD, FILM:6.8K OHM, 5%, 0. 25 57658  NTR25J-E0SK8
A13R4334 315-6303-00 RES, FXD, FI1LM: 30K O, 5%, 0,254 18701 5043CX30K00J
A13R4335 315-0512-00 RES, FXD, FILM:5. 1K OHM, 5%,0.25¢ 57668  NTR25J-EOK1
AL3R4336 315-0752-00 RES,FXD, FILM:7.5K OHM, 5%, 0. 254 57688  NTR253-E07KS
AL3R4342 315-0271-00 RES,FXD, FILM: 270 OHM,5%, 0,254 57668  KTR253-£270F
A1374343 315-0222-00 RES, FXD,FILM:2, 2K OHM, 5%, 0,254 57668  NTR25J-E02K2
A13R4344 315-0271-00 RES, EXD, ETLM: 270 OHM, 5%, G.250 57568  NTRZBJ-E27CE
A13R4345 315-0332-00 RES, £XD, FILM: 3. 3K OHM, 5%, 0. 25 57668  NTR25J-EO3K3
A13RA354 315-0332-00 RES,FXD, FILM:3.3K OHM,53%,0.25W 57668  NTRZ5J-EQRK3
A13R4356 315-0152-00 RES, FXD, FILM: 1.5K OHM, 5%, 0. 25 57668  NTRZ5J-FOIKS
AL3RE357 315-0102-00 RES, FXD,FTLM: 1K OHM, 5%, 0.25W 57668  NTRZSJIEQIKO
A13R4358 315-0101-C0 RES, FXD, FILM: 100 OHM,5%,0.25W 57668  NTRZSJ-F 100F
AL3R4383 315-0102-60 RES, FXD, FILM: 1K DHM, 5%, 0,25 57668 NYRZSJIEOLKO
A13R4366 315-0332-00 RES, FXD, F1iM:3.3K OHM, 5%, 0. 250 57668 NTRZ5J-EC3K3
AL3R4367 315-0101-00 RES,FXD, FILM: 100 OHM,5%,0.254 57668 NTR25J-E 10CE
A13R4369 315-0202-00 RES,EXD, FILM: 2K OHM, 5%, 0. 254 57668  NTRRSJ-E 2K
A13R4374 315-0103-00 RES, £XD, FILM: 10K OHM,5%,0.254 19701 5043CX10K30J
A13R4380 315-0302-00 RES,FXD, FILM: 3K OHM, 5%,0.25¢ 57668  NTR2SJ-EO3KD
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A13R4381 315-0303-00 RES, FXD, FILM: 30K OHM,5%,0.254 19701 5043CX30K0E0J
A13R4382 315-0122-00 RES,FXD,FILM:1.2K OHM,5%,0.254 h7668  NTRZ5J-EQIKZ
Al3R4330 315-0301-00 RES,FXD, FILM:300 OHM,5%,0.254 57668  NTR2SJ-E300E
A13R4231 315-0102-00 RES,FXD, FIEM: 1K OHM,5%,0. 254 57688  NTR25JEDIKC
A13R4392 315-0202-00 RES,FXD, FIEM: 2K OHM, 5%, 0. 250 57668  NTR2BJ-E 2K
A13R43%4 315-0100-00 RES,FXD,FILM: 10 OHM, 5%,0.25¢ 19701 5043CX10RRGOS
Al3RA413 315-0332-00 RES, FXD,FILM:3.3K OHM,5%,0.254 57668  NTR25J-EQ3K3
A13Ra422 315-0153-00 RES, FXD, FILM: 15K OHM,5%,0.25¢ 18701 5043CX15K00J
A13R4423 315-0201-00 RES, FXD, FILM: 200 OHM,5%,0.25 57668  NTRZAJ-E200F
Al3R4424 315-0512-00 RES,FXD,FILM: 5. 1K OHM, 5%,0.25W 57668  NTR25J-E0RK]
A13R4425 315-0201-00 RES,FXD, FILM: 200 OMHM,5%,0.25¢ 57668  NTR25J-E200F
A1IR4431 315-0152-C0 RES, FXD,FILM: 1.5K OHM, 5%,0.25W 57868  NTR253-E0iKB
AL3R4432 315-0222-00 RES,FXD, FILM: 2. 2K OHM, 5%, 0,256 B7668  NIRZAI-EOZK2
A13R4437 315-0103-00 RES, FXE, FILM: 10K OHM,5%,0.254 19701 5043CX10K00J
A13R4438 315-0821-00 RES, FXD, FILM: 820 OHM,5%,0.25¢ 19701 5043(XB20R0J
Al3R4441 315-0822-00 RES, FXD,FILM:B.2K OHM, 5%,0.254 19701 5D43CX8KZ00.)
Al3R4442 315-0132-00 RES,FXD,FiLM:1.3K OHM, 5%, C. 25W 57668  NTRZBJ-EQLK3
AL3R4448 315-0271-00 RES,FXD,FILM: 270 OMM,5%,0.25W 57668  NTRZBI-E270E
Al3R4449 315-0302-0C RES, FXD, FILM: 3K OHM, 5%, 0. 254 57668  NTR25J-EG3KQ
AL3R4456 315-0821-00 RES, FXD,FILM:820 OMM,5%,0,250 19701 5043CX820R0J
AL3RA46]1 321-0290-00 RES,FXD, FILM: 10.2K OFM, 1%,0.125W, TC=TC 19701 5043¢D10KZOF
Al3R4482 321-0246-00 RES,FXD, FILM:3.57K OFM,1%,0. 1250, TC=T0 19701 5043ED3KS7OF
ALIRALET 321-0290~-00 RES, FXD,FILM:10.2K OHY,1%,0.125W,7C=T0 19701 5043EDI1OK20F
Al3R4468 321-0246-00 RES, FXD,FILM:3.57K OHM, 1%,0. 125W, TC=TO 19701 5S043ED3KA70F
A13R4470 315-0100-G0 RES, FXD, FILM: 10 ORM, 5%,0.250 19701 5043CX10RRCOJ
A13R4471 321-0243-00 RES, FXD,FTiM:3.30K DM, 12,0, 125, TC=T0 19761 B033ED3K3ZF
AL3R4472 315-0242-00 RES,FXD,F1iM: 2. 4K OHM, 5%, 0. 25W 57668  NTRZSJ-EOZK4
A13R4473 315-0512-00 RES,FXD,FILM:5. 1K OHM, 5%,0.254 57688  NTRZBJ-E05K]
Al3R4474 315-0512-00 RES,FXD, FILM: 5. 1K OHM, 5%, 0. 254 57666  NTRZ5J-EC5K1
A13R4475 315-0151-00 RES,FXD, FILM: 150 OHM,5%,0.25W 576688  NTR25J-E150F
A13R4476 321-0243-00 RES, FXD, FILM: 3.32K OHM, 1%,0. 1250, TC=T0 18701  5033ED3K32F
AL3R44T7 315-0103-00 RES, FXD,FILM: 10K OHM,5%,0.25W 18701 5043CX10K00J
A13R4478 321-0205-00 RES, FXD, FILM: 1.33K MM, 1%,0,125W, TC=TC 18701 5033EDIK330F
AL3R4480 315-0511-00 RES, FXD,FILM:510 OHM,5%,0.25W 19701 5043CA510R0J
AL3R4481 315-0332-00 RES, FXD,FILM:3.3K OHM,5%,0. 254 57668  NTRZ53-E03K3
Al3R4482 321-0222-00 RES,FXD, FILM: 2. 00K OHM, 1%,0. 1254, TC=T0 19701 5033EDZ2KO0F
Al3R4483 321-0222-00 RES,FXD, FILM: 2.00K OHM, 1%,0.125W, TC=TD 189701  5033EDZKOOF
A13R4484 315-0813-00 RES,FXD, FILM:91K OHM,5%,0.254 19761 50430X81K00J
AL3RA485 315-0201-00 RES, FXD, FILM: 200 OHM,5%,0.254 57668  NTRZ5J-E200E
AL3R4486 315-0152-00 RES,FXD, FILM: 1. 5K DHM, 5%, 0. 254 57668  NTR25J-E01KS
Al3R4487 315-0203-00 RES, FXD, FILM: 20K OHM, 5%, 0.254 57668  NTRZ5J-E 20K
AL3R4488 315-0752-CG0 RES, FXD, FILM: 7. 5K OHM, 5%, G. 25 57666  NTRZSJ-RG7KS
AL3R44E9 315-01C1-00 RES,FXD, FILM: 100 OHM,5%,0.25W 57668  NTR25J-E 10CE
A13RA490 315-G102-00 RES,FXD,FILM: 1K OHM, 5%, 0. 254 h7668  NTR2BJEOLKO
A13R4491 315-0203-00 RES,FXD, FTLM: 20K OHM, 5%, 0.254 57668  NTRZRI-E 20K
ALIR4492 315-0102-00 RES,FXD, FILM: 1K OHM, 5%, 0. 254 57688  NTRZ5JEOLKD
A13R4493 315-0431-00 RES,FXD, FILM: 430 OHM,5%,0.25W 19701 S043CX430R0J
A13R4494 315-0811-00 RES,FXD, FILM: 910 OHM, 5%,0.25W 57688  NTRZAI-EQI0F
A13R4496 315-0431-00 RES,FXD, FILM: 430 OHM, 5%,0.25W 19701 5043CX430R0)
AL3R4408 315-0202-00 RES,FXD, FILM: 2K OHM, 5%,0. 254 57668  NTR253-E 2K
A1354488 260-1811-60 SWITCH, SLIDE:DPDT, 0. 54, 125VAC-0C 82389  11P-1137
A13TP4301 214-0578~00 TERM,TEST POINT:BRS CD PL 80008 214-0579-00
AL3TP4303 214-0573-00 TERM, TEST POINT:BRS CD PL 80008 214-0578-00
A13TP4392 214-0578-00 TERM,TEST POINT:BRS CD PL 80008  214-0579-00
A13TRa4ll 214-0575-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
A13TP4412 214-0578-00 TERM, TEST POINT:BRS CD PL 80008  214-057%-00
A13TP4413 214-0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0573-00
A13TPadgz 214-0579-00 TERM, TEST POINT:BRS CD PL 80008  214-0579-00
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A13TPA468 214-0579-00 TERM, TEST POINT:BRS CD PL 80008  214-0579-00
A13TPA4TO 214-0573-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
A13TP4471 214-0573-00 TERM, TEST POINT:BRS Cb PL 80009  214-0579-C0
Al3U4320 155-G011-00 MICROCKT ,DETL:CLOCK & CHOP BLANKING 80009  155-0011-00
A13U4340 155-0010-00 MICROCKY,DGTL;CHOP COUNTER 80009  155%-0010-00
A130U4358 155-G013-00 MICROCKT ,DGTL:DC BINARY 80008  155-0013-00
A1304368 155-0013-00 MICROCKT , DETL :DC BINARY 80008  135-0013-00
A13U4412 155-0013~00 MICROCKT,DGTL:DC BINARY 80003 155-0013-00
A130U4428 155-0009-0C MICROCKY , DETLHORTZ LOCKOUT L&C 80008  155-0008-00
A130U4485 155-0012-00 MICROCKY , DGTL : Z-AXTS AMPLIFIER 0008 155-0012-00
A13VRA334 152-0166-0C SEMICOND DVC,DI:ZEN,SI,6.2V, 5%,0.4%,00-7 04713 SZ1i738RL
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Tektronix  Serial/Assembly No. Mfr.
Comoonent No. Part Ho. Effective Dscont Name & Description Code  Mfr. Part No.
Al4 870-4778-20 CIRCUIT BD ASSY:TRIGGER SELECT 800G%  670-4776-20
AL4C237 283-0221-00 CAP,FXD,CER DI:0.47UF,20%, 50V 04222 3430 050C 474M
Al4C240 290-0183-00 CAP, FXD,ELCTLT: 1UF, 10%, 35V 05387 T3228105K035AS
AL4C250 290-0525-00 CAP,FXD,ELCTLYT 4, 7UF, 20%, 50V 05387  T368B475MOS0AS
ALAC2T0 283-0177~00 CAP,FXD,CER DI:1UF,+80-20%, 25V 04222  SR302E105ZAATR
AL4CA40 290-0527-00 CAP,FXD, ELCTLT: 15UF, 20%, 20V 05397  7368BLSGMOZ0AS
Al4C447 283-0221-00 CAP,FXD,CER DI:0.47UF, 20%,50V 04222 3430 05CC 474M
A14CA50 290-0488-00 CAP,FXD,ELCTLT: 2. 2UF, 10%, 20V 05397 T3228225K0204S
A14CA83 283-0260-00 CAPFXD,CER DI:5.6PF,+/-0.25PF, 200V 51842 150 200NP0OSBAC
A14C483 283-0168~00 CAP FXD,CER DI:12PF,5%, 100V 05397 C315C12031G5CA
A14C483 283~0159-00 CAP FXD,CER DI:18PF, 5%, 50V (4222 SR15BALB03AA
A140483 283-0201-00 CAP FXD,CER DI.27PF,10%, 200V (5387  C3120270K2G5ECA
(€483 IS SELECTABLE)
A14C486 281-0775-00 CAP,FXD,CER DI:0.1UF,20% 50V 04222 MA205E104MAA
Al4C4s7 283-0111-00 CAP,FXD,CER DI:0.1UF,20%, 50V (5397 C330C104MBULCA
Al4C488 281-0775-00 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  MAZ05E104MAA
ALACA80 283-0338~00 CAP,FXD,CER DI.0.22UF, 10%,50V 05397  C330C224KBRECA
A14C483 283-0260-00 CAP,FXD,CER DI:5.6PF,+/-0.25PF, 200V 51642 150 200NPCSESC
Al4C453 283-0168-00 CAP,FXD,CER DI:12PF, 5%, 100V 05387  C315C120J1G5CA
Al4(493 283-0159-00 CAP,FXD,CER DI:18PF, 5%, 50V 04222 SR1S5A180JAA
Al4C493 283-0201-00 CAP FXD,CER DI:27PF,10%, 200V 05397 (312C270K2G5CA
(C493 IS SELECTABLE}
A14J202 131~1003~00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-0C
A14J203 131-1003-00 CONN,RCPT ELEC:CKT BD MT,3 PRONG 80009  131-1003-0C
A14J27G 131-1003-00 COMN,RCPT,ELEC.CKT BD MT,3 PRONG 80009  131-1003-0C
AldJz7t 131-1003-00 CONN, RCPT  ELEC:CKT BD MT,3 FRONG 80009  131-1003-00
A143402 131-1003-00 CONN,RCPT  ELEC:CKT BD MT,3 PRONG 80009  131-1003-00
A14J403 131-1003-00 CONN,RCPT, ELEC:CKT BD MT,3 PRONG 80009  131-1003-00
Al4J3472 131-1003-00 CONN,RCPT ELEC:CKT BD MT,3 PRONG 80008 131-1003-00
A14473 131-1003-00 CONN,RCPT ELEC.CKT BD MT,3 PRONG 80008 131-1003-00
Al4.)486 131-1003-00 CONNLRCPT ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
A141.238 108-0734-00 COIL  RF:FIXED, 16304H TKL345  108-0734-00
Al4L238 108-0734-00 COTL, RF:FIXED, 163NH TK1345 108-0734-00
Alal246 108-0734~00 COIL,RF:FIXED, 163NH TK1345 108-0734-00
Al4L248 108-0734-00 COIL,RF:FIXED, 163NH TK1345 108-0734-00
Al4L436 108-0734-00 COIL RF:FIXED, 163N TK1345 108-0734-00
Al41.438 108~0734-00 COIL,RF:FIXED, 163NH TK1345  108-0734-00
Al4L 445 108-0734-00 COIL,RFFIXED, 1630H TK1345  108-0734-00
Al4L448 108-0734~00 COIL,RF:FIXED, 1B3NH TKi345 108-0734-00
Al4L480 108-0324-00 COIL, RF:FIXED, 10MH 76483 70F102A1
Al4(z54 151-0302-00 TRANSISTOR:NPN,SI,TO-18 (4713 57899
Al4Q454 151-0302-00 TRANSISTOR:NPN, 51,7018 4713 §7899
Al4R201 321-0164-00 RES, FXD, FILM: 459 OHM,1%,0. 125, TC=T0 19701  HO33EDA9SROF
A14R202 321-0164-00 RES, FXD, FILM: 499 GHM, 1%,0.125¢, TC=T0 19701  5033ED499ROF
A14R205 315-0103-00 RES, FXD,FILM: 10K GH,5%,0.254 18701  5043CX10K00J]
Al4R208 321-0154-00 RES, FXD,FILM: 499 CHM,1%,0.125¢, TC=T0 19701  5033ED499ROF
A14R209 321-0184-00 RES, FXD,F1EM:499 OHM,1%,0.125W, TC=T0 19701  5033EDA99ROF
Al4R212 325-0053-00 RES, FXD,FiLM:50 OHM, 1%,0.05W, TC=10 91537 CMFBR0-FS0R00F
Al4RZ13 325-0053-00 RES,FXD,FILM:50 OMM,1%,0.05W, TC=10 91637  CMFS0-FROROCF
Al4RZ14 325-0053-00 RES,FXD,FILM: 50 OMM, 1%,0.05W, TC=T0 81637  CMF50-F50ROOF
Al4RZ16 325005300 RES,FXD,FILM:50 OHM, 1%,0. 054, TC=T0 81637  CMF50-FS0R00F
Al4R217 325-0053-00 RES, 74D, FILM: 50 OHM, 1%,9.05W, TC=T0 91637  CMFS0-FS0RCOF
Al4R218 325-0053~00 RES, XD, FILM: 50 OHM, 1%, 0. 05, TC=TO 91637  CMF50-FS0RCOF
Al4R23Z 321-0202-00 RES, XD, FTLM:1.24K OH4, 1%,0.1254, TC=TO 24548  NABSD1241F
Al4R233 322-0111-00 RES,#XAC,FILM: 140 OHM,1%,0.25W, TC=TC 91637 MFF1421G140R0F
ALARZ234 322-0170-00 RES,FXD, FILM: 576 OHM,1%,0,250, TC=TC 75042 CEBTO-5760F
Al4R235 321-0202-00 RES,FXD,FILM: 1.24K OHM, 1%,0.125W, TC=TO 24546 NASBDIZ41F
Al4RZ23G 321-0147-00 RES,FXD,FILM:332 OHM,1%,0.1250, 1C=10 07716  CEAD3I3ZROF
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Al4RZ37 315-0103-00 RES,FXD,FILM: 10K OMM,5%,0.25W 19701  B043CX10K00J
Al4R238 321-0155-00 RES,FXD,FILM: 402 OHM,1%,0.1254,7C=TD 07718 CEAD40ZROF
Al4R238 321-0085-00 RES, FXO, FILM: 75 OHM, 1%, 0, 1254, TC=TO 57668  CRBIAFXE 75 OmM
AL4RZ240 315-0100-00 RES,FXD, FILM: 10 OHM,5%,0.254 19701 5043CXI0RR00S
A14RZ41 322~0114-00 RES, FXQ, FILM: 150 OHM, 1%,0.25W,TC=T0 75042  CEBYO-1500F
Al4R242 321-0202-00 RES,FXD,FILM:1.24K COHM,1%,0.125W, TC=T0 24546  NABBD1Z41F
AL4R243 322-0111-00 RES, FAD,FILM: 140 OHM, 1%, 6,250, TC=10 §1637  MFF1421G140R0F
ALARZ44 322-0170-00 RES,FXD,FILM:576 CHM,1%,0.25,TC=T0 75042 CEBTO-S5760F
A14R245 321-0202-00 RES, FXD,FIIM: 1, 24K OHM, 1%,0.1254,TC=T0 24546  NASSD1ZAIF
Al4R246 321-0147-00 RES, FXD, FILM: 332 OHM, 1%, 0. 125W, TC=T0 07716  CEAD332ROF
Al4Rz4y 315-0103-00 RES, FXD, FILM: 10X GHM, 5%, 0, 25W 18701 5043CX10K00J
Al4R248 321-0155-00 RES, FXD,FIiM:402 OHM,1%,0.1254W, TC=T0 07716 CEADAGZROF
Al4R250 317-0200-0C RES, FXD,CMPSN: 20 OHM, 5%,0.125W 01121 BB2005
Al4R25] 321-0218-0C RES,FXD,FILM: 1.82K OHM, 1%,0, 1254, TC=TO 19701 5033EDIKBZF
Al4R252 321-0242-00 RES,FXD,FILM:3.24K OHM, 1%,0. 1254, TC=TO 19701 BO43ED3KZ40F
Al4R254 315-0102-00 RES,FXD, FILM: 1K OHM,5%,0.25W 57668  NTR25JEQIKO
AL4R255 311-1238-00 RES, VAR, NONW: TRMR, 250 OHM, 0. 5 329087 3386X-TO7-251
A14R256 321-0062-00 RES, FXD, FILM: 43,2 OHM,0.5%, 0. 1254, TC=T0 57668 (RBi4 FXE 43.2
Al4Rz61 321-0178-00 RES, FXD, FILM: 698 OHM, 1%, 0,125, TC=T0 07716  CEADBSBROF
AlARZG? 315-0510-00 RES, FXG, FILM:51 OHM, 5%,0.25W 19701 5043CX51R002
A14R263 3z2-0151-00 RES, FXC, FILM: 36% OHM, 1%,0.25W,TC=70 24546 NASOD3BS0F
A14RZ64 321-0201-00 RES, FAD, FILM: 1. 21K OHM, 1%,0. 125, 1C=T0 19701  5043EDIKZ210F
AL4RZ65 321-0285-00 RES,FXD,FILM:0. 09K OHM, 1%,0.125%,7C=T¢ (07716 CEADS0SQ0F
ALAR270 311-1239-00 RES, VAR  NONwW: TRMR, 2.5K OHM, 0.5 32947 338BX-TO7-252
AL4R271 321-0178-00 RES,FXD,FILM: 688 OHM,1%,0.125W, TC=10 07718 CEADBISRCF
ALl4R272 315-051G-00 RES, FXD,FILM: 51 OHM,5%,0.254 18701 5043CK51R00J
AL4R273 322-0238-00 RES, FXD, FILM: 3. 01K OHM,1%,0.254,TC=T0 75042 CEBTO-30L3F
Al4R274 311-1248-00 RES, VAR, NONWW: TRMR, 500 OHM, 0.5 32997  3386X-TO7-501
Al4R277 317-0510-00 RES, FXD,CMPSN: 51 OHM,5%,0.125W 01121 885105
Al4R278 322-0085-G0 RES, FXD,FILM: 75.0 OHM, 1%,0.25W, TC=T0 75042 CEBTO-75R00F
AL4RZ279 311-1836-00 RES, VAR, NONWW:TRMR, 50 OHM,20%,0.5W 32997  3386X-T07-500
AL4R280 317-0510-00 RES, FXD,CMPSN:51 OHM,5%,0.125W 01121 585105
Al4R401 321-0164-00 RES,FXD,FILM: 438 OHM, 1%,0.125W, 7C=T0 19701 BO33EDAYOROF
AL4RA02 321-0154-0C RES, FXD,FIEM: 498 OHM, 1%,0.1254,1C=TD 19701 5033ED49SROF
ALARACS 315-0103-00 RES, FXD, FILM: 10K OHM, 5%, 0. 254 19701 5043CX10K00J
AL4R408 321-0164-00 RES,FXD, FILM: 499 OHM, 1%,0.125W, 1C=TD 19701 5033ED499ROF
AL4R409 321-0154-00 RES,FXD,FILM: 499 OHM,1%,0.125W,TC=T0 19701 5033ED498R0F
Al4R412 325-0053-00 RES, FAD,FILM:5G OHM, 1%, G. 0B, TC=10 91637  CMFS0-FRORCOF
Al4R413 325-0053-00 RES, FXD,FILM: 50 ORM, 1%, 0. 05¥, TC=T0 91637  CMFSG-FS0RCOF
Al4R414 325-0053-00 RES, FXD, FILM: 50 ORM, 1%, 0. 05, TC=T0 91637  CMFS0-FS0R0OF
Al4R416 325-0053-00 RES, FXD,FILM: 50 OHM, 1%, 0,054, TC=T0 91637  LMF50-F50R00F
Al4R417 325-0053-00 RES,FXD, FILM:50 OHM, 1%,0.05W, TC=TC 91637  CMFS0-FS0RD0F
Al4R418 325-0053-00 RES,FXG, FILM: 50 OHM, 1%, 0. 054, TC=10 91637  (MFS0-FRCROOF
Al4R419 321-0143-00 RES, FXD, FILM: 301 OHM,1%,0.125¢, TC=TO (07716  CEAD3DIRCF
Al4R420 321-0126-00 RES,FXD, FILM: 200 OHM,1%,0.125W, TC=T0 19701 5033EDZ00ROF
Al4R425 321-0143-00 RES,FXD,FILM:301 OiB4,1%, 0. 125W, TC=T0 07718  CEAD3DIRGF
Al4R426 321-0126-00 RES,FXD, FILM: 200 OHM,1%,0.125W, TC=T0 19701 5033EDZOCROF
Al4R432 321-0202-00 RES, FXD, FIIM: 1. 24K OHM, 1%,0.125W, TC=T0 24546  NASGDIZ4LF
A14R433 322-0111-00 RES,FXD,FILM: 340 OHM, 1%, 0.25W,7C=TQ 91637  NFF1421G140R0F
Al4R434 322-0170-00 RES, FXD,FILM:575 OHM, 1%, 0. 254, TC=T0 75042  CEBTO-5780F
A14R435 321-0202-00 RES,FXD,FILM:1. 24K OHM,1%,0. 1254, TC=T9 24548  NASSD1241F
AL4R436 321-0147-00 RES,FXD,FILM: 332 OHM,1%,0.125W, TC=10 07716 CEAD33ZROF
Al4R437 315-0163-00 RES, FAD, FILM: 10K OHM,5%,0.25¢ 18701 5043CX30K00J
A14R438 321-0155-00 RES,FXD,FILM: 402 OHM,1%,0.125W, TC=10 07716 CEAD4QZROF
Al4R438 3z2-0114-00 RES,FXD,FILM: 150 GHM, 1%, 0.25W,TC=T0 75042  CEBTO-1500F
AL4RA40 317-0200-00 RES, FXD,CMPSN: 20 OHM,5%,0.125¢ (1121  BB20GOS
Al4Ra41 321-0085-00 RES,FXD,FILM: 75 OHM, 1%,0.1254, TC=T0 57068  CRBIAFXE 75 Ot
Ar4RA47 321-0202-00 RES, FXD,FILM: 1.24K OHM,1%,0.125W, TC=T0 24545  NASEDIZ41F
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Tektromix  Serial/Assembly Wo. Mfr.
Component No. Part HNo. Effective  Bscont Neme & Description Code  Mir. Part Ho.
Al4R443 322-0111-00 RES,FXD, FILM, 140 ORM, 1%,0.25W, TC=T0 G1837  MFF1421G140R0F
Al4R444 322-0170-00 RES, FXO,FILM: 576 OHM, 1%,0.254,TC=T0 75042  CERTC-R760F
AL4R445 321-0202-00 RES, FXD, FILM: 1. 24K OHM, 1%,0.1254, TC=T0 24546  NASSD1241F
Al4R446 321-0147-00 RES, FXD,FILM:332 OHM,1%,0.125W, TCxTG 07716 CEAD332ROF
Al4Ra4y 315-0103-00 RES, XD, FELM: 10K OHM,5%,0.25W 19701  5043CX10K003
AL4R448 321-0155-00 RES, FXD, FILM: 407 OHM,1%,0.125W, TC=TD (7715 CEADAQZROF
Al4R451 321-0218-00 RES,FXD,FILM: 1.82K OHM, 1%,0.1250,7C=T0 19701 5033ED1kazF
Al4R452 3z21-0242-00 RES, FXD,FILM:3.24K OHM, 1%,0.125W,TC=TO 16701 S043ED3K240F
Al4R454 315-0102-00 RES, FXD, FILM: 1K OHM, 5%, 0,254 57668  NTRZBJEOLKD
A14R455 311-1236-00 RES, VAR, NONWW ; TRMR, 250 OHM, 0.5 32887  338BX-T07-251
A14R456 321-0062-00 RES,FXD,FILM:43.2 OHM,0,.5%, 0. 125W, TC=T0 57668 CRBI4 FXE 43.2
Al4R462 322-0151-00 RES, FXD, FILM: 365 OHM, 1%,0.25W,TC=T0 24548 NABODRBROF
Al4R464 321-0201-00 RES,FXD,FILM: 1.21K OHM,1%,0.125W, TC=TO 19701 S043EDIKZI0F
Al4R485 321-0285-00 RES, FXD, FILM:9,09K OHM, 1%,0. 12584, TC=T0 07718  CEADSOSOQF
Al4R473 322-02358-00 RES, FXD, FILM: 3. 01K OiM, 1%,0. 254, TC=T0 75042 CEBTO-3011F
Al4R474 311-1248-00 RES, VAR, NOMW : TRMR, 500 OHM, 0. 5 32987 3386X-T07-B01
AL4RATS 317-0510-00 RES,FXD,CMPSN: 51 OHM,5%,0.125W 01121  BRS1OG
A14RA77 317+051G-00 RES, FXD,CHPSN: 51 OHM,5%,0.125W 01121 BB510S
AL4R478 322-0085-00 RES, FXD, FILM: 75.0 OHM, 1%,0.25W, TC=TO 75042  CEBTQ-75R00F
Al4R4T9 311-1836-00 RES, VAR, NONWW: TRMR, 50 OHM,20%,0.5% 32997 3386X-T07-500
AL4R4BG 311-1237-00 RES, VAR, NONWW: 1K OHM, 10%, 0. 500 32897 3388X-DYe-1{2
Al4R481 321-0179-00 RES, FAD, FILM: 715 OBHM,1%,0.125W, TC=T0 07716 CEADTVISROF
Al4R482 321-0182-00 RES, FXD, FILM: 768 OHM, 1%,0.125¢, TC=10 G7716  CEAD76BROF
Al4R483 317-0200-00 RES,FXD,CMPSN:20 OHM,5%,0.125W 01121 BB2005
A14RA84 315-0516-00 RES, FAD, FILM: 51 OHM,5%,0.25W 19701 5043CA51R00J
Al4R485 311-1836-00 RES, VAR, NONWM - TRMB 50 OHM, 20%,0. 5 32997 33BEX-T07-500
Al4R4B6 325-0026-00 RES,FXD, FILM: 180 CHM,1%,0.054, TC=T9,MET 81637  CMFS0-C180ROF
AL4R4AB0 311-1237-00 RES, VAR, NONWW : 1K OHM, 10%, 0. 500 32997 3386X-DY8~102
Al4R431 321-0179-0C RES, FXD,FILM: 715 OHM, 1%,0.125W, TCT0 07716 CLAD7ISROF
Al4R492 321-0182-00 RES, FXD,FILM: 768 OMM,1%,0.125%, TC=T0 (7716 CEAD7BBROF
AL4RAO3 317-0260-00 RES, FXD,CMPSN:20 OHM,5%,0. 1254 01121 BB200%
Al4R4%4 315-0510~00 RES, FXD, FILM: 51 OHM,5%,0.25¢ 19701  5043CX51R00.)
A14R495 322-0145-00 RES, FXD, FILM: 316 OHM,1%,0.250, TC=T0 75042 CEBY0-3160F
Al4R4896 325-0026-00 RES,FAD, FILM: 180 GFM,1%,0.05%, TC=T9, MET 91637  CMFS0-C180ROF
A14R497 322-0175-00 RES, FXD, FILM: 648 CHM,1%,0.25%, TC=10 75042 CEBTO-6490F
A14R498 321-0143-00 RES,FAD, FILM: 301 OHW,1%,0.125W, 7C=T0 07716  CEAD3CIROF
Al4R499 315-0510-00 RES, FX8,FILM:51 OHM, 5%, 0,250 19701 5043CX51R003
Al41232 155-0173-05 MICROCKT , DGTL : CHANNEL SWITCH 80003  155-0173-05
Al4lzs? 156-0158-00 MECROCKT, LINEAR:DUAL OPNL AMPL (4713  MC1458P1/MC1458U
Al4U274 155-0175-05 MICROCKT , L INEAR:AMPLIFIER M178 80003  155-0175-05
Al4U402 156~-0730-02 MICROCKT, DGTL:(XUAD 2-INP NOR BFR, SCRN 01285 SN741833NP3
Aldhjd3e 155+0173-05 MICROCKT, DGTL: CHANNEL SWiTCH 86009  155-0173-0%
Al4ianz 156-0158-00 MICROCKY, LINEAR:DUAL OPNL AMPL 04713 MC1458P1/MC145313
Al4u474 155-0175-05 MICROCKY, LINEAR:AMPLIFIER M178 80008 155-0175-05
A14U432 155~0175-05 MICROCKT , LINEAR :AMPLIFIER M178 8000S  155-0175-05
Al4vR237 153-0067-00 SEMICOND DVC SE:ZENER,PAIR 8000%  153-0087-00
AlavRz247 153~0067-00 SEMICOND DVC SE:ZENER,PAIR 80009  153-0067-00
Al4YRA437 153-0087-00 SEMICOND DVC SE:ZENER,PAIR 80009  153-D067-00
Al4VRad? 153-0067-00 SEMICOND DVC SE:ZENER,PAIR 80008 153-0067-00
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Tektronix  Serial/Assembly Mo. W,
Component No. Part Mo. Effective  Dscont Nene & Description Cote  Mfr. Part Ho.
Alg 672-0572-00 BOLOLOO BO79%99 CIRCUIT BD ASSY:READQUT PROTECTION #1 80008 672-0572-00
(INCLUDES Al5A1,A27 ASSEMBLIES)
AlS 672-0572-01  BO30000 BO3LB00 CIRCUIT BD ASSY:READOUT PROTECTION #1 80008  672-0572-01
(INCLUDES Al5A1,A27 ASSEMBLIES)
AlS §72-0572-02 B031801 BO41851 CIRCUIT BD ASSY:READOUT PROTECTION #1 80009 G72-0572-02
{INCLUDES Al5A1,A27 ASSEMBLIES}
AlS 672-0572-05 BO41952 CIRCUIT BD ASSY:READOUT PROTECTION #1 80008 672-0572-05
{INCLUDES A15A1,A27 ASSEMBLIES)
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Tektronix  Serial/Assembly No. Wir.
Companent No. Part No. Effective  Dscont Hame & Description Code  Mfr, Part Ko,
AlBAL 670~1800-06 BC10100 B02599% CIRCUIT BD ASSY:READOUT 80009  670-1800-06
(PART OF 672-0572-XX)
AL5AL B70-8620-00 B030000 8031800 CIRCUIT BD ASSY:READOUT 80008 670-8620-00
{PART OF 672-0572-XX}
Al5A1 570-8620-01 BO31801 BO41851 CIRCUIT BD ASSY:READOUT 80003  B670-8620-01
AlBAL 670-8620-04 BO41852 CIRCUIT BD ASSY:READOUT 80009  670-8620-04
(PART OF 672-0572-XX)
AISAICZ10L 283-0004-00 BOIG100 B029359 CAP,FXD,CER DI:0.02UF +80-20%, 150V 59660  855-558Z5V02037
ALBALC21CT 281-0774~G0  BO30000 CAP,FXD,CER DI:0.022MF0, 20%, 100V 04222 MA201EZZ23MAA
ALBAIC2108 283-0003-0G  BO1OIOO B(29998 CAP,FXD,CER DI 0. CLUF, +80~20%, 150V 59821  Di03Z4075UJDCEX
A1SAIC2108 281-0773~00 B03000O CAP,FXD,CER DI:0.0IUF,10%,100v 04222 MAZ0ICIO3KAA
AlBAICR112 263-0077-00 BG10100 8029999 CAP, FXD,CER DI:330FF,5%, 500 59860  831-5008331J
ALBALCZL1Z 281-0767-00 BO30000 CAP,FXD,CER DI.330PF,20%, 100Y 04222  WMAI0BC33IMAA
AIBAIC2115 280-0782-00  B010100 B029899 CAP, FXD, ELETLT 4, 7UF ,+75-10%, 35VDC 55680 ULBIVARTTAAANA
AlSAIC2115 290-0804-00  BO30000 CAP, FXD, ELCTLT: 10UF ,+50-10%, 25V B568C  ULBLEIDOTAAANA
A15A1C2117 280-0782-00  BO1010C B(29939 CAP FXD,ELCTLT 14, JUF +75~10%, 35V0C 55680  ULBIVARZTAAANA
ALSALCZ117 280-0920-00  BO30000 CAP, FXD, ELCTLT : 33UF  +50~10%, 35V 55680  ULBIV33GTAAANA
Al5AICZ118 290-0804-00  BO3C00D CAP, FXD,ELCTLT: 10UF,+50-10%, 25V 55680  ULBIEIOCTAAANA
AL5AIC2118 290-0782-60  BOL010D BG29993 CAP, XD, ELCTLY 4. 7UF ,+75-1C%, 35V0C 55680 ULBIV4R7TAAANA
ALBAIC2120 281-0862-00 BO3C000 CAP,FXD,CER DI:0.001UF,+80-20%, 100V 04222 MALDICLOZMAA
AlSAIC2121 283-0594-0G BO10100 BC23998 CAP,FXD,MICA DI:0.001UF, 1%, 100V {0863  DiSIF102FC
A15AIC2121 281-0773-00 BO30CO0 CAP,FXD,CER DI:C.Q1UF, 105,100V 04222 MAZ0ICIO3KAA
A1BALC2127 281-0773-00  BO3000O BO3G00C CAP,FXD,CER DI1:0.01UF, 1%, 100v 04222  MAZGIC103KAA
A15A1C2135 285-0698-00 CAP, FXD, PLASTIC: 0. QOB2UF, 5%, 10OV 19398  DU4BO/74-28217
A15A1C2140 283~0103-00 8010100 B029599 CAP,FXD,CER DI:180PF,5%, 500V 59821  2DDH73L181J
AlBALC2141 281-0767-00 B041952 CAP,FXD,CER DI:330PF,20%, 100V 04222  MALOBC33IMAA
Al5A1C2144 281-0810-00 CAP FXD,CER DI:5.6PF +/~0.5PF, 100V (4222 MALDIASREDAA
A15AICZ145 290-0782-00  BO101OO B029899 CAP,FXD, ELCTLT : 4. 7UF,+75-10%, 35V0C 55680 ULBLVARTTAAANA
AlSAICZ154 283-0830-00 BO30000 CAP,#XD,MICA DI:110PF, 1%, 100V 00853 DIBBFI1IFD
Al5AIC214 283-0728-00  BO30000 CAP,FXB,MICA DI:120PF,1%, 500V (0853 DIBBFIZIFO
Al5AICZ154 283-0796-00  BO30000 CAP,FXD,MICA DI:100PF,5%, 500V 00853 DIOSFi0LI0
{2154 1S SELECTABLE)
A15AICZ155 283-0103-00 B010100 B029999 CAP,FXD,CER DI.180FF 5%,500¢ 59821 2DDH73L181J
AISAIC2155 281-0158~0C BO300O0 CAP VAR, CER DI.7-45PF 25V 59660 518-006 & 7-45
ALBAIC2157 281-0773-0C BO30000 CAP,FXD,CER DI:0.01UF,10%,100v 04222 MA201C103KAA
ALBAIL?161 281-0765-0C  BO3OCCO CAP,FXD,CER DI.;100PF 5%, 100V 04222 MALDIAI0LJAA
ALSALC2180 281-0773-00  BC30000 CAP,FXD,CER DI:D.DIUF,10%,100v 04222 MAZ0ICI03KAA
A15A1C2183 283-0032-00 B0101GO B029599 CAP,FXD,CER DI:470PF,5%, 500V 59660 831-000-75E0471J
Al15A1C2183 281-0788~00 BC30000 CAP,FXD,CER DI:470PF,10%, 100V 04222  MAIQICA7IKAA
A15AIC2185 283-0004-00 B01010C B029%99 CAPR, FXD,CER DI:0.02UF, +80-20%, 150V LG6G6C  BH5-55875V02037
A1SAICZ185 281-0774-00 BO30000 CAP £XD,CER DI:0,022MFD, 207, 100V 04222 MAZO1EZ223MAA
AlBAICZ186 281-0773-00  BO3000G CAP,£XD,CER DI:0,0LUF, 10%, 100V 04222 MAZ0IC103KAA
ALBALCR187 281-0862-00  BO300OD CAP,FXD,CER BT .0, 001UF  +80-20%, 100V Q4222  MALOICLOZMAA
A15AXC2190 281-0773-00  BO30000 CAP,FXD,CER DI.0.GLUF, 10%,100V 04222 MAZOLC103KAA
AlBAICZ201 283-0114-00 8030000 CAP, FXD,CER DI:15%00PF, 5%, 200V 59660 805-534~YEDO152)
A15A1C2202 281-0773-00 BO3000D CAP,FXC,CER DI;G.Q1UF, 10%,100v 04222  MAZ01CI03KAA
A1SAICZ203 281-0773-00 BO3GO00 CAP, FXD,CER DI:0.01UF, 10%,100v 04222  MAZ01CI03KAA
Al5AIC2204 281-0773-G0  BO3G000 CAP,FXD,CER DI:G.01UF,10%,100v 04222 MAZ0ICI03KAA
Al5A1C2211 281-0762-00 BO30000 CAP,FXD,CER DI:27PF,20%, 100V 04222 MAIOIAZ7OMAA
AlBpaLCZ212 283-0666-00  BO30000 CAP,FXD,MICA DI:89GPF,2%, 100V 00853  D151F891G0
AIBALLZ213 283-0840-00 BO300C0O CAP, FXD,MICA DI:180PF, 1%, 100V 00853 D155F161FD
AlBAIC2214 283-0032-00 BO101GO 3029999 CAP,FXD,CER DI 470PF 5%, 500v 59660 831-000-Z5E0471J
AlSAlC2221 281-0788-00  BOAOCO0 CAP,FXD,CER DI.470PF,10%, 100¥ 04222  MALDICA71KAA
ALBAIC2239 281-0788-00 BO30COO CAP,FXD,CER DI:470PF, 108, 100V 04222 MALDICA7IKAA
AlBAlC2242 283-0000-00 8010100 B029599 CAP, FXD,CER DI:0.001UF, +100-0%, 500V 59660 821-610-Y5U0102P
AL5A1C2243 281-0773-00 B03000C CAR, FXD,CER DI:0.01UF, 10%, 100V C4222  MAZ20IC103KAA
Al5AIC2244 283-0004-00 B01010C 8029939 CAP FXD,CER DI:0.02UF,+80-20%, 150V BGE60  BH5-558Z5V02037
A1SA1C2244 281-0774-00 BO30OOG CAP,FXD,CER DI:0.C22MFD, 200, 100V 04222  MAZOLEZ23MAA
Al5A1C2245 281-0773-00 BO30000 CAP,FXD,CER DIL:0.01UF, 10%,100V 04222 MAZDLC103KAA
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Tektronix  Serial/Assenbly No. Mfr.
Component No. Part No. Effective  Dscont Hame & Description Code  Mir. Part Ho.
AlBALCZ246 281-0773~00  BO300OG CAP,FXD,CER DI:0.01UF, 10%, 100V (4222  MAZOLCLO3KAA
AlBA1CZ2251 281-0773-00 B03000C CAP FXD,CER DI:0.01UF, 10%, 100V 04222  MA201C103KAA
Al5A1C2255 283-0000-00 BOIOLOC 8029995 CAP,FXB,CER DI-0.001UF,+100-0%, 500V 58660 831-610-Y5UQ10ZP
A15A1C2259 281-0762-00  B0O41952 CAP,FXG,CER DI 27PF, 20%, 100V 04222 MAIOLAZ7OMAA
A15A1C2263 281-0773-G0  BO3000C CAP, FXD,CER DI:0.01UF 10%, 100V 04222 MA201C103KAA
AlBAIC2278 281-0762-G0  BO30000 CAP FXD,CER DI:27PF 20%, 100V 04222 MAIOLAZ7OMAA
ALSAIC2277 283~0B66-00  BO30000 CAP,FXD,MICA DI1:880PF, 2%, 100V (0853  DISIFBSIED
ALBAIC2279 283-0840-00  BO30GOO CAP,FXD,MICA DI:160PF, 1%, 1OGV 00853  D155FLB1FC
Al5ALCZ281 283-0054~00 CAP,FXD,CER DI:150PF, 5%, 200V ROBB0  855-535 R2JC15L
A1GALC2284 283-0251-00 CAP,FXD,CER DI:87 PF 5K, 100V (4222 3418 100A 8700
ALBALC2297 281-0762-00 BL41952 CAP,FXD,CER DI:27PF 20%, 100V 04222  MALOLAZTOMAA
A1BA1C3440 281-0816-00 BO031801 CAP,FXD,CER DI:82 PF,5%,100V 04222 MALOBAB20JAA
A1BAICRZ2124 152-0141-02 SEMICOND DVC,DI:SW, 51,30V, 150MA,30V,00-35 03508  DAZB27 {1N4132)
A15AICR2125 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150M,30v,00-35 03508  DA2527 {iN4152)
AlBALCRZ2127 152-0141-02 BO101GO B(23929 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 (3508 DA2527 {1iN4152}
A1SAICRZ2137 152-0141-02 BC30CCO SEMICOND DVC,DI-SW,SI,30V,150MA,30V,00-35 03508 DARR27 {1N4152}
ALSALCRZ2138 152-0141-02 BO30GCO SEMICOND DVC,DI:SW,S51,30V,150M8, 30V, D0-35 03508  DA2527 {1N4152)
ALBAICRZ2140 152-0141-02 BORIOLCO 8029949 SEMICOND DVC,D1:5W,S1,30Vv,150MA,30v,00-35 03508 DA2SET {1N4152}
A1BAICR2141 152-0141-02 BO10100 5029995 SEMICOND DVC, [ :SW,51,30v,150MA 30V, D0-35 03508  DAZ527 (iNa1s2)
AlGAICR2142 152-0141-02 BO101G0 8029389 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DAZ527 {IN4182)
AlSAICRZ145 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,D0-35 03508  DA2527 {1NA1BZ}
AIGAICR2148 152-0141-02 SEMICOND OVC,DT:5W,SI,30v,150M4,30V,00-35 03508 DA2527 (1N4152}
A15AICR2153 152-0141-02 BO30000 SEMICOND DVC,DI:SW,SI,30V,150M48,30V,00-35 03508 DA2S27 (1N4152)
ALBAICR2158 152-03141-02 BOLO10D 8029989 SEMICOND DYC,DI:SW,S1,30V,150MA,30V,D0-35 03508  DA2527 (1N4152}
A1SAICR2157 152-0141-02 SEMICOND DVC,D1:3W,S1,30V,150MA,30V,00-35 03508  DA2527 (1N41B2)
A15AICRZ160 152-0141-02 BO30CCO SEMICOND DVC,DY:SW,S1,30V,150MA, 30V, D0-35 03508 DAZS2Y (IN415Z}
A1SALCRZ161 152-0141-02  BO300G0 SEMICOND DVC,DI:SW,S51,30V,150MA,30V,00-35 03508  DA2527 (1N4152)
A1BAICRZ2162 152-0141-02 SEMICOND DVC,DI:Sw,SI,30V,150M&,30v,D0-35 03508 DA2527 (1N4157)
A15AICRZ163 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150M4,30V,D0-35 03508 DA2527 (1N4152)
A1501CRZ166 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA, 30V, D0-35 03508  DA?527 (1N4152)
A1SAICR2167 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508 DA2527 (1N415Z)
ALSALCR2170 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150M8,30v,00-35 03508 DA2527 ({IN4152}
ALSAICRZIF 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150M8,30V,00-35 03508  DA2527 {1N4152)
ALSAICRZ174 152-0141~02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,00-35 03508  DA2527 (1N4152)
A1SAICRZEYS 152-0141-02 SEMICOND DVC,DI:SW,Si,30V,150MA, 30V, DO-35 03508 DA2527 (1N4152)
ALBALCRZIRY 152-0141-02 B0G30000 SEMICOND DVC,DI-SW,51,30V,150M48,30V,D0-35 03508  DA2S27 (1NA152}
AI5AICR2192 152-0141-02 BGL10100 B029929 SEMICOND DVC,DI:5W,S1,30V,150M4, 30V, DO-35 03508  DA2527 (1N4152}
A1SAICR2193 152-0141-02 B010100 BG29959 SEMICOND DVC,DI:SW,S1,30V,150M8,30V,00-35 03508  DA2527 {IN4152}
AISAICR2196 152-0141-02 BR10100 B(299%8 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,D0-35 (3508 DA2527 {(1N4152)
AlSAICR2198 152-0141-02 B010100 B029839 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 (3508 DA2527 {1N4152)
AlBAILRZ226 152-0141-02 8010100 B(29999 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 03508  DA2527 (IN4182}
Al5A1CR2228 152-0141-02 BO3000D SEMICOND DVC,DI:SW,SE,30V,150MA,30%,00-35 03508  DA2527 {1N4152;
AlBAILRZZ67 152-0141-02 B030000 SEMICOMD DVC,DI:SW,SI,30V,150M8,30V,00-35 03508 DA2527 {iN4152)
A1BAICR2270 152-0141-02 BO3GOOO SEMICOND DVC,DI:SW,SI,30v,150MA,30V,00-35 03508 DA2527 {IN4152}
AlSALCRZ2T1 152-0141-02 BO3C000 SEMICOND DVC,DI:SW,SI,30v,150MA 30V,D0-35 03508 DA2527 {iN4L52}
AlSA1E2132 276-0532-00 BO31801 SHLD BEAD,ELEK:FERRITE 02114  5B-B90~65/4A6
AlBAldz13z 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009  131-1003-00
AlBA1J2138 131-1003-00 CONN, RCPT, ELEC:CKT BD MT,3 PRONG 80008  131-1003-00
ALBALIZ2139 131-1003-00 CONN,RCPT, ELEC:CKT BD MT,3 PRONG 80009  131-i003-00
A15A132192 131-1003-00 CONN,RCPT, ELEC:CKT BD MT,3 PRONG 80008 131-1003-00
Al5A1J2296 131-1003-00 CONK, RCPT,ELEC:CKT BD MT,3 PRONG 80008  131-1003-00
Al5AlJ2299 131-1603-G0 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80003  131-1003-00
AlBAlL2212 108-0800-00 BO30CCO COIL,RF:FIXED, 820MH 04072 9230-90
ALBALL22T77 168-0800-00 BO30CC0 COIL,RF:FIXED, 820MH 04072 9230-90
AlBA1L2283 108-0331-00 B010160 8029992 COIL RF: FIXED, 758NH TK1345 108-0331-00
A15A1P2165 131-0808-00 TERMINAL,PIN:0.365 L X 0.025 BRZ &LD PL 22526  4B283-036

(GUANTITY OF 10)

AlBALP21BS 131-G608-00 TERMINAL  PIN:G.365 L X 0.025 8RZ GLD PL 22526 4B8283-035
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Tektronix  Serial/Assembly No. Hfr.
Camponent No. Part No. Effective  Dscont Hame & Description Code  Mfr. Part No.
{QUANTITY OF 10}
AIBALIPZ171 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD AL 22526  48283-036
(QUANTITY OF 10}
A15A1P2250 131-0808-00 TERMINAL , PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-038
{QUANTITY OF 10}
A15R142108 151-0223-00 TRANSISTOR:NPN,SI,TO-82 04713 SPSB026
ABAIGRLIZ 151-0221-00 TRANSISTOR:PNP,SI, TG-G2 80009  151-0221-00
A15A102131 151-0190-C0  BO20OGOO TRANSISTOR :NPN, ST, T0-92 80009  151i-018G-00
Al5A1Q2132 151-0390-00  B030G00 8031800 TRANSISTOR:NPN,SI, T0-82 80002  151-0180-00
ALBA1Q2132 151-0432-00 B031801 TRANSISTOR:NPN, ST, TG-106 04713 SPSB5iZ
A15A102138 151-0188-00 TRANSTSTOR: PNP, ST, T0-02 80008 151-0188-00
A1BA102142 151-0190-00 803000 TRANSISTOR :NPK,SI,T0-92 80008 151-01%G-00
A15A102151 151-0190-G0  BO300OO TRANSISTOR:NPN,SI,T0-92 80005 151-0180-00
A15A102152 151-0190-00 BO30O00 TRANSISTOR:NPN, SI,TO-9Z 80008 151-0180-00
AlBALQZI53 151-0192-00 BOL0O1OC B029989 TRANSISTOR: SELECTED 04713 5PS8801
A1BA1QZ153 151-0190~00  BO3000G TRANSEISTOR:NPN,SI, TO-B2 80008 151-0190~60
ALDAIQ21IES 151-0180-00 B0i0100 B{29953 TRANSISTOR:NPN, SI,T0-92 80009  151-0190~00
AlBALQ2181 151-0190-00  BO30000 TRANSTISTOR: NPN,SI,T0-92 80009  151-0180-0C
Al5A102215 151-0232-0C R01G100 B0Z999% TRANSISTOR:NPN,SI,70-78 07263 SP12141
A15ALGR223 151-0190-00  BO10100 B02999% TRANSISTOR: NPN, S1,70-92 86009 151-0190-00
Al5A1Q2223 151-0186-0C BO3C000 TRANSISTOR:NPN,SI,T0-92 80008 151-0180-00
AlBAlQz225 151-0188-00 B0O10100 8029993 TRANSISTOR:PNP,SI,T0-92 80008 151-0188-0C
ALBALGZ228 151-0180-00 BO30000 TRANSISTOR:NPN,SI TG-G2 80008  151-0180~00
ALBALGZ22T 151-0180-00 BOC30000 TRANSISTOR: NPN, SI, TO-02 80009 151-0180-00
Al5AL1G2229 151-01%0-0¢ BC10100 B028999 TRANSISTOR : NPN, SI, TO~G2 80009 151-0180~00
Al5A1G2229 151-0188-00  BO30000 TRANSISTOR; PNP, ST, T0-92 80009  151-0188-00
A15A102240 151-0180-00 TRANSISTOR:NPN, S1,70-92 80009  151-0180-00
AlBAlGZZ43 151-0190-00 BOG30000 TRANSISTOR:NPN, ST, 7092 80009 151-0180-00
A1BALQZZ2E0 151-0188-00 BC300C0 TRANSISTOR:PNP,SI,T0-92 80009  151-0188-00
A15A1G2255 158-1021-00  B030000 TRANSISTOR:FET, N-CHAN,SI,T0-18 80008 151-1021-00
ALBALG2286 15:-0188-00 BC19i00 BO2G589 TRANSISTOR:PNP,51,T0-92 80009  151-0188-00
AL5AIG2287 151-0188-00 BG10100 B028999 TRANSISTOR:PNP, SI,TO-92 80009  151-0188-00
A15A1(2296 15:-0188-00 BG10100 B029999 TRANSISTOR: PNP, 51, T0-02 80009 151-0188-00
A1BAIGRZO6 151-1021-00  BO30G0O TRANSISTOR: FET, N-CHAN, ST, 70-18 80008  151-1021-00
ALSALQRE® 151-0188-00 80101G0 BC29993 TRANSISTOR:PNP,51,T0-92 80008 151-0188-G0
A15A1R2101 315-0682-00 RES, FXD, FILM: 6. 8K OHM, 5%, 0. 25W 57668  NTR25J-E0BKS
ALRAIR2102 315-0103-00 RES, FXD, FILM: 10K CHM,5%,C.25¢ 18701 5043CX10K00J
AIBAIR2104 315-0333-00 RES, FXD, FILM: 33K OHM,5%,0.25W E7668  NTR25J-L33KD
ALSAIR2105 315-0153-00 RES,FXD, FILM: 15K OHM,5%,G.254 19701  5043CX15Ka0J
AlSAIR2107 315-0510-00 RES, FXD, FILM: 51 OHM, 5%,0. 250 19701 5043CX51R00J
ALBAIRZ108 315-0512-G0 RES,#XD, FILM:5.1K OHM 5%, 0. 25W 57668  NTR25J-EQ5K1
ALSALRZ108 315-0221-C0 RES,FXD, FILM: 220 OHM,5%,0.25¢ 57668  NYR25J-£220E
A1SAIRZ112 315-0102-00 RES, FXD, FILM: 1K GHM, 5%,0.25 57668  NTR25JEOIKD
A1SAIR2113 315-0301-00 RES, FXD, F1LM: 300 OHM,5%,0.25W 57658  NTR25J-E30CE
AlSAIRZ122 315-0432-00 RES, FXD, FILM: 4, 3K OHM, 522, 0. 25W h7668  NTRZSI-E04K3
Al5ALRZ1Z3 315-0683-00 RES,FXD, FILM:B8K OHM,5%,0.26% 57668  NTR253-E68KO
AISAIR2127 315-0302-00  BO1O10C 8029899 RES, FXD, FILM: 3K OH, 5%,0.254 57888  NTRZBI-EQ3KO
ALBAIR2127 315-0102-00  BO30000 RES,FXD, FILM: 1K OHM, 5%, 0. 25¢ 57668  NTR2BJEQIKC
ALSAIR2128 311-1263-060 8010100 5029599 RES, VAR, NONWW: 1K OHM, 10%, 0. 50w 32887 3329P-L58-102
Al5AIRZ128 315-0183-00 8010100 8029893 RES, EXD, FILM: 18K OHM,5%,0.25¢ 19701 5043CX18K00J
AL5AIR2131 315~0472-00 B030000 RES,FXD, FILM: 4., 7K OHM, 5%, 0. 254 57668  NTR25J-E04K7
AlBAIR213Z 315-0222-00  B030000 RES,FXD, F1LM:2. 2K CHM, 5%, 0. 254 57688  NTR25J-E02K2
ALBAIR2134 315-0302-00 B030000 RES, FXD, FILM: 3K OHM, 5%, 0, 25 57668  NTRZ53-EQ3KD
ALBAIR2135 315-0393-00 RES,FAD, FILM: 38K OkM,5%,0.25¢ h7658  NTR2BI-EISKD
ALBATRZ137 315-0752-00 RES,FXD, FILM: 7. 5K OHM, 5%, 0, 254 57668 NYRZSJ-EQ7KD
Al5AIR2139 315-0242-00 RES, FXD, FILM: 2. 4K OHM, 5%, 0, 25W 57668  NTRZSJ-E02K4
AlBAIRZ140 315-0103-00 B030000 RES, FXD, FILM: 10K OHM,5%, 0. 254 19701 5043CX10K000
A15A1R2141 315-0102-00 8020000 RES, FXD, FILM: 1K OHM, 5%, 0. 250 57668  NTRROJEQLKD
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Tektronix  Serial/Assembly No. Mfr.
Component No. Part Mo, Effective  Dscont Hame & Description Code  Mir. Part Mo,
AIBAIR2144 315-0104-00 RES, FXD, FILM: 100K OHM,5%,0.254 57668  NTRZ25J-E100K
ALSAIR2146 315-0152-00 RES, FXD,FILM: 1.5K OKM,5%,0.25¥ 57668  NTR25J-EQIKS
AlBAIR2148 315-0103-0C BOIOLGC B023999 RES, FXD, FILM: 10K OHM, 5%, 0,25W 16701 5043CX10K00
A1BAIRZ2150 321-0403-00 BOLOLOO BO23939 RES, FAD, FTLM: 154K OHM, 1%, 0. 1250, TC=T0 07716 CEADLB402F
ALBAIRZ150 315-0183-0C BO30000 RES, FXD, FILM: 18K OHM,5%,0.25W 19701 5043CX18KD0J
ALSAIR2151 321-0372-00  BOLOLOC 8029999 RES,FXD,FILM:73.2K OHM, 1%,G.1230, 7C=T0 07716 CEAD73201F
A15AIRZ151 315-0382-0C  RO30000 RES, FXD, FILM: 3. 6K OHM, 5%, 0. 250 19701 5043CX3K6003
AlSAIR2152 315-0622-00  BO3000C RES,FXD,FILM:6.2K OHM, 5%,0.25 19701 B043CX6K2004
AlSAIRZ1IR3 315-0103-00 BO10100 8029393 RES, FXD, FILM: 10K OHM, 5%,0.25W 19701 5043CX10K00J
ALSAIRZ153 315-0301-00  BO30000 RES,EXD, FILM:300 OHM,5%,0.25W 57668  NTR25J-E3COE
A15AIR2154 321-0350~00 8030000 RES,FXD, FILM:43.2K OMM, 1%,9. 125, TC=TO 19701  5043ED43K20F
AlSAIRZ2155 315-0512-00 BO1G100 8029999 RES,FXC,FILM:5 1K OHM,5%,0.25W 57668  NTR25J-EO5K1
A15AIRZ155 321-0350-00 B03G000 RES, FXD, FILM: 432K OMM, 1,0, 125W, TC=T0 19701 S043ED43K20F
ALBAIRZ157 315-0222-00 BO30000 BO41951 RES, FXD, FILM: 2. 2K GHM,5%,0.25W 57668  NTR253-E02K2
ALBAIRZ1S7 315-0521-00 BO41952 RES,FXD, FILM: 820 OHM,5%,0.25W 57668 NTR253-E620E
AlBAIR?158 315-0152-00 BG10100 B0z9939 RES, EXD, FILM: 15K OHM, 5%, 0. 250 57668 NTR25J-E01KS
A1SATRZ161 315-0102-00 RES, FXD, FILM: 1K OHM, 5%,0.25W K76B8  NTRZBIECIKD
A1BAIR2182 215-0751-00 RES,FXD, FILM: 750 OHM,5%,0.25W 57668  NTRZ5J-E750E
ALSAIRZ1IE3 315-0761-00 RES,FXD, FILM: 750 OHM,5%,0.25W 57668  NTR25J-E75GE
ALGAIRZLIES 315-0102-00 RES, FXD, FILM: 1K OHM, 5%,0.25W 57668  NTRZ5JEOLKG
A15A1R2166 315-0751-00 RES, FXD, FILM: 750 O4HM,5%, 0,254 57668  NTR25J-E750E
AlSALR2167 315-0731-00 RES, FXD, FILM: 750 OHM, 5%, G254 57668  NTRZ5J-E75CE
ALSAIR2163 315-0102-60 RES, FXB,FILM: 1K OHM, 5%,0.25W 57668  NTRZ5JEOLKG
AL5AIR2170 315-0751-00 RES, FXB,FILM: 750 OHM,5%,0.254 57668  WTR25J-L750L
A15A1R2171 315-G751-00 RES, FXD,FILM: 750 OHM,5%,0.25W 57668  NTR25J-E7H0E
ALBAIRZ173 315-0102-00 RES, FXD,FILM: 1K ORM, 5%,0.254 57668 NIR2BJEQIKD
AlRAIR2174 315-0751-00 RES, FXD, FILM: 750 OHM,5%,0.25d 57668  NTR2LI-E7S0E
ALBALIR2175 315-0751-06 RES, FXD, FILM: 750 OHM, 5%,0.25W 57668  NIR25J-E750E
A1SAIRZ177 315-0511-00 BO10100 BO23999 RES, FXD, FILM: 510 OHM,5%,0.250 19701 5043CX51C0R0J
A15A1RZ178 315-0511-00 BO101GO B022939 RES, FXD,FILM: 510 OHM,5%,0.25W 19701 BO43CX5I0R0J
ALBAIR2179 315-0511-00 BO10LG0 8028999 RES,FXD,FILM:510 OHM, 5%,0,25% 19701 B043CKR10R04
A15A1R2181 321-0386-00 B030000 RES, FXD, FILM: 102K OHM, 1%, 0. 1250, TC=T0 07716 CEAD1O202F
A1BAIR2182 321-0262-00 BO10L00 B028999 RES,FXD, FILM:5.23K OHM, 1,0, 1250, TC=TD 19701 5033EDBK230F
Al5ALR2182 321-0361-00 BO300CO RES,FXD,FILM:56.2K OtM, 1%,0. 125, 7C=T0 (7716  CEADSGZOLF
A15A1R2183 311-1224-00 BO1O1CO B0259599 RES, VAR, NONWW : TRMR, 500 OHM, 0. 50 32997  338BF-T04-501
A15ALIR2183 311-2230-00 BO30000 RES, VAR, NONWW: TRMR, 500 OHM,20%,0.50 LINEAR  TK1450 GFO6UT 500
AlBALRP184 321-0262-00 B030600 RES,FXD,FILM:5.23K OMM, 1,0, 125, TC=TO 19701 S033EDEK230F
A15A1R2185 3G7-0445-00  BO3000G RES NTWI, FXD,F1:4.7K OHM, 20%, (9)RES 32987 4310R-101-472
AJGAIR2187 315-0102-00  BO3D0OO RES, FXD, FILM: 1K OHM, 5%, 0. 25W 57668  NTR25JEGIKO
ALSAIRZ191 315-0513-00 BO1010G 529993 RES, FXD, FILM: 51K OHM,5%,0.254W 57668  NTR25J-E51K0
AL5AIR2191 321-0356-0C  BO3000G RES, FXD, FELM:49.9K OHM, 1%,0,128W, TC=TO 18701  5033ED49KSOF
A1BAIR2192 315-0133-0C BOL010C B02959% RES, XD, FILM: 13K OHM,5%,0.25¢ 18701 H043CX13K00J
Al5AIRZ192 321-0344-0C BO3000C RES,FXD, FI1LM: 37 4K OHM, 1%,0. 125W, TC=TD 18701  5033ED 37K40F
AlBAIR21G3 315-0133~00 RBO1010C 8029599 RES, FX0, FILM: 13K QHM,5%,0.28W 19701 50430X13K00J
ALBAIRZ193 321-0306-00  BO3000G RES,FXD,FILM: 15.0K OM4,1%,0. 1250, TC=T0 187061  5033ED15JO0F
AL5A1R2194 315-0753-00  BO1010C 8029999 RES, FAD, FELM: 75K GHM,5%,0.254 57668  NTRZRI-E7SKO
A15A1RZ194 321-0373-0CG  BO3000G RES, FXD, FILM:75,0K OFM,1%,0.1254W, TC=TO 19701 SO33ED7HKOOF
ALSAIR2198 321+0308-0C BOLO1OC B029599 RES, FXD, FILM: 158K OHM,1%,0.125W, TC=TO 07716 CEAD 15801F
ALBAIR2196 321-0311-0C  BO3OKIG RES,FXD,F1LM: 15.9K ORM, 1%,0.125W, TC=T) 077158 CEACIBOCLF
A15AIRZ197 315-0513-0G6  BO1010G 8029598 RES, FXD, FELM: 51K GHM,5%,0.250 57668  NTR25J-E51K0
ALSAIR2197 321-0356-0C  BO3000G RES,FXD, FILM:49.8K O, 1%,0.125W, TC=TO 18701 5033ED48K90F
A15A1RZ198 321-0319-0C BOLO1OG Bz9999 RES, FXD, FILM: 20,5 OHM, 1%,0. 125¢, TC=T0 19701 5033ED20K50F
A15A1R2198 321-0321-0C  B03000C RES,FXD, FIIM:21.5K OB, 1%,0. 1250, TC=T0 077i6  CEADZILOGLF
AlBAIRZ199 321-0335-00 RES,FXD, FILM: 30. 1K OH¥,1%,0.125¢, TC=T0 57668  RBI4AFXE3(KI
ALBAIRZ20L 315-0154-0C BO1DIOC B0295g99 RES, XD, FIEM: 150K OHM, 5%, 0, 25W 57668  NTR25J-E15GK
AL5A1RZ201 315-0475-0C  BO3000G RES,FXD, FEM:470 OHM,5%,0.250 57668  NTRZ25J-F470GE
AlBAIRZ202 321-0335-0C¢  BO101DG 8029399 RES, FXD, FILM: 30, 1K OMM, 1%,0.125W, TC=T0 57668  RBI4FXE30KR
AlBAIRZ20Z 315-0182-0C  RO3000C RES, FXD, FILM: 1.8K OH,5%,0.25W 57668  NTR25J-E1K8
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ALBALRZ203 321-0344-00 BO1QLOQ B029939 RES, FXD, FELM:37.4K OHM, 1%,0. 1254, TC=T0 18701  5033ED 37KACF
Al5A1R2Z03 315-0511-00 B030000 RES, FXD,FILM:510 OhM, 5%, 0. 250 19701 5043CX510R0J
ALSAIR2204 321-0335-00 BG10100 B029999 RES, FXD, F1M:30. 1K OHM, 1%,0, 1254, TC=T0 57668  RBI4FXE3CKL
AL5AIR2Z04 307-0446-00 8030002 RES NTWK, FXD,FI:10K OHM, 20%, (9)RES 11236 750-101-REOK
ALBAIR2206 315-0513-00  BO10I00 8029999 RES, FXD, FILM: 51K OHM, 5%, 0. 25W 57868  NTRZBJ-ESIKG
AL5AIR2208 321-0376-00 BO30000 RES, FAD, F1LM:80.6K CHM, 1%,0.125W, TC=T0 19701 5043EDBOKGOF
A15AIR2207 315-0154-00 BO16100 B029992 RES, FXD, FTLM 150K OHM, 5%, 0. 25 57668 NTR253-E150K
ALSAIR2207 321-0405-00 B0306000 RES, FXD, F1iM: 162K OHM, 1%,0.125W, TC=TC 07716 CEADIBZORF
A1BAIRZ208 321-0335-00 BC10100 BC29999 RES, FXD,FILM:3G. 1K OHM, 1%,0. 1254, TC=T0 57668  RBL4FXE3CK1
A15A1R2208 321-0434-00 8030000 RES, FXD, FILM: 324K OHM, 1%, 0,125, 7C=TC 07715  CEAD3z402F
ALBAIRZZ09 321-0335-00 8016100 BO29999 RES,FXD, FILM:30.1K OHM, 1%,0. 1254, TC=TC 57668  RBIAFXE3OK]
ALBAIRZZ10 311-2232-00 80306000 RES, VAR, NONWM: TRMR, 2K OHM,20%,0.5W LINEAR  TKI450 GFOBUT 2K
A15AIR2Z11 315-0752-00  BO10100 BO29993 RES, FXD,FTiM:7.5K OHM, 5%,0. 25¢ 57668  NTR25J-EO7KS
ALSAIRZ2211 315-0332-00 8030000 RES,FXD, FILM:3.3K OHM, 5%,0.25W 57668  NTR253-E£03K3
ALSAIR2212 321-0218-00 BO3000O RES,FXD, F1iM:1.82K OHM, 1%,0.125W, TC=TC 19701 5033ED1K82F
AL5AIR2213 321-0259-00 8010100 BO2999% RES, FXD, FILM:4.87K OHM, 1%,0.125W, TC=T0 07716 CEAD48700F
ALBAIRZZLS 321-0221-00 8030000 RES, FXD, FItM:1.96K OHM,1%,0. 1284, TC=TC 19701 5043ED1KS6OF
ALSAIR2214 311-1224-00 BC10100 BO29999 RES, VAR, NONwWW: TRMR, 500 OHM,0.5W 32997 3386F-T0O4-501
ALBAIR2Z15 315-0133-00 BOC1010O 8029999 RES, FXD, FILM: 13KC OHM, 5%, 0.254 19701 5043CX13K00J
ALBAIR2Z1S 321-0452-00 BO30000 RES, FXD, FILM: 499K OHM, 1%, 0. 1254, TC=TO 19701 5043EDASSKOF
ALSAIRZZY7 315-0124-00 8010100 8029599 RES, FXD, FILM: 120K OHM, 5%, 0,250 19761  5043CX120K0J
AL5AIR2Z17 321-0425-00 BO30C0O RES, FXD, FILM: 261K OMM, 1%,0.125,TC=T0 077:6  CEAD26102F
ALBAIR2218 321-0396-00  BG30000 RES, FXD, FILM: 130K OHM, 1%, 0. 125, TC=TO 07716 CEADI300ZF
ALSALR2219 315-0751-00 BC1O100 BOR999g RES, FXD, FILM:75G OHM,5%,0.25 57668  NTRZ5J-L7GOE
A15AIR2220 321-0299-00 B010100 B029939 RES, FXD, FILM: 12.7K OHM, 1%,0. 1250, TC=TO 19701  5033EDL2K7OF
ALBAIRZZ2L 321-0212-00 8010100 BO299ug RES, FXD, FILM:1.58K OHM, 1%,0.125W, TC=70 19761 5033EDIKSSF
AlBAIR2221 315-0752-00  BO30000 RES, FXD,FILM: 7. 5K OHM, 5%, 0.25 57668 NTRZOI-EQ7KS
ALBAIRZ222 315-0133-00 BO30000 RES, FXD, FILM: 13K OHM, 5%, 0.25W 19701 5043CX13K00J
ALBAIRZZ23 315-0124-00  BO30000 RES, FXD, FILM: 120K OHM, 5%, 0.25W 19701 50430X120K0J]
ALSAIRZZ224 315-0751-00 8030000 RES, FXD,FILM: 750 OHM,5%,0.254 57668 NTR25J~E7S0E
AL5AIRZ225 321-0299-00  B030000 RES, FXD,FILM:12.7K OPM, 1%,0. 1250, TC=TC 19701 5033ED12K7OF
A15AIR2226 315-0222-00 8010100 B02999% RES, FXD, FIIM: 2. 2K OHM, 5%, 0. 254 E7668  NTR253-£0zK2
AL5AIR2226 321-0212-00 8030000 RES, FXD,FILM:1.58K OHM, 1%,0. 1254, TC=7C 19701 5033EDIKS8F
AL5AIRZ227 321-0268-00 B010100 B02999% RES,FXD,FILM: 6, 04K OHM, 1%,0,125W, TC=T0 19701 5043EDGKO40F
ALSAIREZ27 315-0152-00  BQ3C000 RES, FXD, FILM: 1, 5K OHM, 5%, 0, 254 57868  NTR25J-EQLKS
AIBAIRZZ2S 321-0210~00 8010100 BO2999% RES, FXD, FILM: 1 . BOK ORM, 1%,0.1284, TC=T0 19701  S033EDIKS0F
AL5AIRZZ29 315-0512-00  B036000 RES, FXD,FILM:5, 3K OHM, 5%, 0. 25 57668  NTRZBJ-EO5KI
AIBAIRZZ30 315-0103-00  B030000 RES, FXD, FILM: 10K OHM,5%,0.284 19701 50430X10x00]
ALBAIR2231 315-G303-00 8010100 B02999% RES, FXD, FILM: 30K OHM, 5%, 0.25¢ 19761 5043CX30K0GJ
A15A1R2235 315-G203-00 RES, FXD, FILM:20K OHM,5%,0.25W 57668  NTR25J-E 20K
AL5AIR2238 315-0203-00 RES, FXD, FILM: 20K OHM,5%,0.25¢ 57668  NTR2BJ-E 20K
AL5AIRZ237 315-0203-00 RES, FXD, FILM: 20K OHM, 5%,0.25¢ 57668  NTRZBJ-E 20K
A15A1R2238 315-0203-00 RES, FXD, FILM: 20K OHM,5%,0.25W 57668  NTR25J-E 20K
ALBAIR2239 315-0303-00  BO30O00 BO31858 RES, FXD, FILM: 30K OHM, 5%, 0. 25W 18701 5043CX30K00J
ALBAIR2239 315-0104-00 3031860 RES, FXD, FILM: 100K OHM, 5%, 0. 254 57668  NTR2GJ-E10CK
ALSAIRZ 241 321-0326-00  BO1010C 8029999 RES, FXD, F1LM:24.3K OHM, 1%,0. 1254, TC=T0 19701  5043ED24K30F
AL5AIRZ242 321-0253-00 BO3000C RES,FXD,F1LM:4.87K OHM, 1%,0. 1254, TC+10 (7716 CEAD4B7OOF
A15AIR2243 3131-2230-0C  BO3CQ0C RES, VAR, HONWW: TRMR, 500 OHM,20%,0.50 LINEAR  7K1450 GFOSUT 500
AlSAlRZ244 321-0326-0C  BO3C0OC RES,FAD, FILM:24 3K OHM,1%,0.125W,TC=10 19701 5043£D24K30F
AlBAIRZ245 315-0472-00  BO30OCG RES,FXD, FILM:4.7K OHM,5%,0.254 57668  NTR25J-EGAKT
ALBAIR2246 307-0445-00  BO300CO RES NTWK, FXD,F1:4.7K OHM, 20%, (9)RES 32997 4310R-101-472
ALSAIRZ247 315-0472-00 BO30OCO RES,FXD,FILM:4.7K GHM,5%,0.254 57668  NTR2GJ-EC4KT
ALSAIRZ250 315-0222-C0  BO30CCO BO41951 RES, FXD,FILM:2.2K GHM, 5%, 0,25 57668  NTR2BJ-E02K2
ALSAIR2Z50 315-0621-00 BO41952 RES, FXD, FILM:620 OFM,5%,0.25¢ 57668 NTR25J-EG20E
A5AIR2251 315-0102-00 BO10100 8029999 RES, FXD, FILM: 1K OHM, 5%, 0. 25¢ 57668  NTRZSJEOLKO
AISAIR225] 315-0203-00  BO300CO B041951 RES, FXD, FILM: 20K OHM,5%,0.25W E7668  NTRZ5J-E 20K
ALBAIRZZ5] 315-0472-00 BO41952 RES,FXD,FILM:4,7K OHM, 5%, 0. 250 57668  NTR25J-L04K7
ALSAIRZZ5Z 315-0102-00  BO1010Q 8029399 RES, FXD, FTLM: 1K OHM, 5%, C. 25 57668  NTR2GJECIKOD
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A15A1R2252 321-0202-00  BO30C0O RES, FXD, FILM: 1.24K OHM,1%,0.125W, TC=T0 24548  NASSDIZ241F
ALBAIRZZ53 315-0102-00 BO1O10O 3029598 RES, FXD, FILM: 1K OHM, 5%,0.25¢ 57668  NTRZBJEQIKD
A1BAIRZ253 321-0202-00 BO3000O RES, FXD, FILM: 1. 24K OMM, 1%,0, 1250, TC=T0 24546  NADRDIZALF
A15AIRZ254 315-0303-00  BOLOLOO 8079699 RES, FXD, FILM: 30K OHM,5%,0.25W 18701 50430CX30K00J
ALBAIR2Z54 321-0254-00  BO30000 RES,FXD, FILM:4.32K OBM, 1%,0.125W, TC=T0 07716 CEAD43200F
A15A1R2255 325-0302-00  BO30O0O RES, FXD,FILM: 13,7 OHM, 1%,0. 125, TC=T0 07716 CEAD 13701F
AlBAIR2257 321025100 BO30000 RES,FXD, FILM:4.02K ORM,1%,0.125W, IC=TC 19701  5033ED4KG20F
A15A1R2258 315-0203-00 BO3000D RES,FXD, FILM: 20K OHM,5%,0.25W 57668 NTR25J-E 20K
AlBAIR2259 313~-0303-C0  BO30000 RES,FXD, FILM:30K OHM,5%,0.166W 80008 313-0303-00
AlBAIRZZ60 311-2232-G0  BO30OOOO RES, VAR, NONWW: TRMR, 2K OHM,20%,0.5W LINEAR  TKI450 GFOBUT 2K
ALSAIR2261 315-0272-C0 BO10100 5029989 RES, FXD, FILM: 2. 7K OHM, 5%, 0. 25 57668  NTR25J-L02KY
AlBAIRZ2262 315-0102-00 BO10100 B0Z9939 RES, FXD, FIILM: 1K OHM,5%,0.254 57668  NTRZ5JEQLKO
A1SAIR2263 307-0886-00 BO3000C RES NTWK,FXD,F1:7, 10K OHM, 2%, 0. 159 EACH 01121 108A103
A15AIR2264 321-0318-00  BO3OOOG RES, FXD, FILM: 20.0K OHM, 1%,0.1256,TC=T0 19701 5033ED2CKC0F
A15AIR2285 315-0512-00  BOIGIOC BOZ9999 RES,FXD, FILM: 5. 31K OHM, 5%,0.25¢ 57668  NTR25J-EQ5KL
A15A1R2285 321-0255-00 BO3GO00 RES, FXD,FILM: 4, 87K OMM, 1%,0.125W, TC=T0 07716 CEAD4BTCOF
A15A1R2266 315-0912-0C B0O1C100 B0Z9999 RES, FXD, FI1M:9, 1K OHM, 5%, 0. 250 57668  NTR253-E0OK1
A15A1R2268 321-0430-0C  BOICO0O RES, FXD, FILM: 294K OHM, 1%,0.1254, TC=T0 07716 CEAD2S402ZF
AlSALR2267 321-0388-0C  BO30000 RES, FXD,FILM: 140K OHM, 1%,0. 1254, TC=T0 07716  CEAD1A00ZF
AL5AIR2268 321-0297-0C 8010100 8025998 RES,FXD,FILM: 12 1K OHM,1%,0. 1254, TC=T0 07716 CEADi2101F
ALSAIR2268 321-0294-0C B0Z1190 5029998 RES,FXD, FILM: 11.3K OHM, 1%,0. 125, TC=T0 19701 5043ED1LK30F
A1BAIRZZ68 321-0295-0C B021190 B0Z999% RES, FXD, FIEM: 115K OHM, 1%,0. 1250, TC=T0 07716  CEADLIGQLF
A15A1R2268 321-0296-0C B021190 8029939 RES,FXD, FILM: 11.8K OHM, 1%,0. 1250, TC=T0 07716 CEADLiBOIF
A15A1R2268 321-0298-00 BG21190 B(25995 RES, FXD,FILM: 12.4K OHM,1%,0.125W, TC=T0 07716  CEAD12401F
A1RAIR2268 321-02998-00 B021190 B02999% RES,FXD,FIEM: 12,7K OMM 1%,0.125W, TC=T0 19701 5033ED12K7OF
A15AIR2268 321063100 B021190 8029993 RES,FXD, FILM: 12 5K OHM,1%,0.125W,TC=70 91637 MFF181BG12501F
A1BAIR2268 321-0367-00 B0O30000 RES,FXD,FTiM:64.9K OHM,1%.9. 1250, TC=T0 07718  CEADGAGDIF
(R2288 IS SELECTABLE)
ALSAIRZ269 321-0331-00 B(30000 RES,FXD, FILM: 27 4K OHM,1%,0.125W,TC=10 19701 5043ED27K40F
AlSAlR2271 315-0183-00 B0630000 RES,FXD, FILM: 18K OHM, 5%, 0.25W 19701  5043CX18K00J
ALBAIR2273 311-1226-0C BG10100 BO29993 RES, VAR, NONWW: TRMR, 2. 5K OHM, G.5W 32997  3386F-T04-252
AlSAlR2274 321-0153-0C BC10100 BO2699S RES, FXD, FILM: 383 GHM,1%,0.125W, TC=TO 07718  CEAD382ROF
AlSAIR2275 321-0170-00 BC10100 BO25998 RES,FXD, FILM: 576 OHM, 1%, 0.125¢, TC=TO 07716  CEADS76ROF
ALBALIR2276 315-0223-00 8010100 B02999% RES,FXD, FILM: 22K OHM,5%,0.25W 189701 5043CX22K00J92U
A15AlR2276 321-0251-00  BG30000 RES,FXD,FILM: 4.02K OHM,1%,0.125W,TC=T0 18701  5033ED4K0ZOF
A15AIR2277 321-0250-00 BG10100 8029999 RES,FXD,FILM:3.92K OM4, 1%,0,1250,TC=70 07716 CEAD3R200F
ALBAIR2277 321-0218-00  BO30000 RES,FXD,FIEM: 1,82K OHM,1%,0. 1250, TC=1T0 19701  5033EDIK82F
ALBAIRZ278 315-0823-00 8010100 B28998 RES,FXD, F1LM: 82K GHM, 5%, 0.25W 57668  NTR253-E82K
Al5AIR2279 321-0222-00 BG10100 8029999 RES, FXD,FILM: 2. 00K OHM,1%,0.125%, TC=T0 19701 5033ED2K0OF
ALSAIR2274 321-0221-00 BG30000 RES, FXD,FIEM: 1.96K OHM,1%,0.125W,TC=T0 19701  5043EDIKIBOF
A1BA1R2280 315-0823-00 BCG10100 8026989 RES, FXD, FIEM: 82K OHM, 5%, 0.25¢ 57668  NTR25J-ES2K
A15A1R2280 321-0254~00 BG30000 RES, FXD,FILM: 4, 32K OHM, 1%,0. 1250, TC=TD 07716 CEAD43200F
Al5A1R2281 315-0101-00 BC10100 B0?9989 RES, FXD, FILM: 100 OHM, 5%, 0.25W 57688  NTR25J-E 100E
AlSAlRZ282 315-0332-00 8010100 B0O29999 RES, FXD, FILM: 3.3K OHM,5%,0.25¢ 57688  NTR25J-E£03K3
Al5A1R2283 315-0753-00 8010100 B0O2599% RES, FXD, FIEM: 75K OHM, 5%, 0,250 57688  NTR25J-E75KOD
A15A1R2284 321-0216-0C  BG10100 B0O29898 RES,FXD,FILM: 174K OFM, 1%,0. 1254, TC=T0 07716 CEADIT400F
AlBAIRZ2285 321-0245-0C BC10109 B023998 RES,FXD, FIEM: 3,48K OHM, 1%,0. 1250, TC=TO 19761  5033ED3K48F
AlBAIR2285 J21-0242-0C BO21180 B(OZ9999 RES,FXD,FIEM: 3.24K OHM, 1%,0.125W, TC=70 19701 SO43ED3K240F
A15AIR2285 321-0243-00  BOZ1180 B026999 RES,FXD,FILM:3.32K OHM,1%,0.125W,TC=T0 19701 BO33ED3K32F
ALBAIRZ2BL 321-0244-0C BOZ1180 BO29999 RES,FXD, FTEM: 3.40K OHM, 1%,0. 1254, TC-T0 19701  5043ED3K400F
A15A1R2285 321-0245-0C BOZ1190 B0Z9999 RES, FXD, FILM: 3. 57K OHM, 1%,0. 1250, TC=T0 189701 B043ED3KETOF
AlBAIRZ285 321-0247-0C  BOZ118C B0259999 RES,FXD,FILM: 3.85K OHM,1%,0.125W, TC=T0 19701  5043ED3KBS0F
A1BAIRZ228% 321-0248-0C  BOZ1180 3029999 RES,FAD,FILM:3.74K OHM,1%,0. 1250, TC=70 19701  5043ED3K740F
{R2285 15 SELECTABLE)
AlBAIR2288 321-0210-0C B010100 B0O29999 RES,FXD, FILM: 1, 50K OHM, 1%,0.1250,TC=T0 19701 S5033£DIKE0F
A15A1R2285 307-0651~0C  BGI000O RES NTWK,FXD,FI:5,3.3K OHM,5%,0. 1500 11236 750-61-R3.3K OHM
Al5AlRZ287 321-0198-0C 8010100 B029999 RES, FXD, FIEM: 1, 15K OMM,1%,0.125W,TC=TO 077:6  CEAD11S00F
AlSA1R2288 321-0273-00 B010100 B02599 RES,FXD,FIiM:6.81K OHM,1%,0.125W,7C=T0 (77i6  CEADBBI0OF
ALSAIRZ2288 321-0353-00 BGI0000 RES, FXD, FIiM: 46,4 OHM,1%,0.125W, TC=T0 07718  CEADAB4CLF
AlBAIR228% 321-0193-00 8010100 BU2999% RES, FXD,FILM: 1K OHM, 14,0, 1250, TC=T0 19701  DBO33EDIKIOF
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ALSAIRZ28% 321-0335-00 B03000D RES, FXD, FILM: 30.1K OHM, 1%,0.125¢, TC=TO 57668  RBLAFXE3OKL
ALBAIRZ2290 321-0321-00 BO30000 RES,FXD,FILM:21.5K OmM, 1%,0.125W, TC=T0 07716 CEADZIBOLF
AlSAIRZ281 311-1225-00 BO10I00 802899 RES, VAR, NONWW : TRMR , 1K OHM,0.5W 32897 3386F-T04-102
AlBALRZ291 321-0310-00 BO30C00 RES, FXD,FILM: 16.5K OHM, 1%, 0. 125W, TC=T0 19701  SO33ED16KS0F
ALBAIR2292 315-0132-G0 BO10100 B029993 RES,FXD,FILM:1.3K OHM, 5%, 0.25W 57668  NTRZLJ-EQIK3
Al5AIR2292 321-0301-00  BO30000 RES, FXD,FILM: 13.3K OHM, 1%, 0. 125, TC=T0 07716 CEAD13301F
Al5A1R2293 321-0245-00  BOLOICO B029939 RES, FXD, FILM: 3, 48K O, 1%,C, 125W, TC=TC 19701 5033ED3KABF
A15A1RZ2793 321-0302-00  BO300CO RES, FX, FELM: 137K OHM, 1%,0, 125W, TC=TC 07716 CEAD 13701F
ALDAIRZZ94 321-0255-00 BO1D10O B029599 RES, FXD, FIiM: 4. 42K Orpd, 1%,0.125W,TC=T0 18701  5033ED4K420F
ALBAIRZZ95 321-0241-00 8010100 B029392 RES,FXD,FIiM:3.16K OHM, 1%,0.125W, TC=T0 07716 CEAD31600F
AIBAIRZ296 321-6251-00 8030000 RES, FXD, FIiM:4. 02K OhM, 1%,0. 1254, TC=T0 19701 BO33ED4K020F
Al5AIR2297 315-G152-00  Boi010C 8029599 RES, FXD, FILM; 1.5 QM 5%, 0, 250 57668  NTR2SJ-ECIKS
ALBALRZ297 321-0254-00 BO30000 RES, FXD, F1LM:4,32K OHM,1%,0.125W, TC=70 07716 CEAD43200F
A15AIR2298 315-0102-00 BOLCIO0 5022939 RES, FXD, FILM: 1K OHM, 5%,0.25W 57668  NTR25JEQLIKD
AlSAIRZ298 315-0203-00 BO30000 RES, FXD, FTLM: 20K OHM,5%,0.25¢ 57668  NTR2BJ-E 20K
AlSAIR2268 315-0431-00 BOICLOYD 8029959 RES, FXD, FILM: 430 OHM,5%,0.25¢ 18701  5043CK430R0J
A1SAIR3486 315-0241-00 B031801 RES, FXD,FILM: 240 OHM,5%,0.25¢ 18701 50430X240R0J
Al5A152110 260-0723-00  BO10100 B0Z9999 SWITCH, SLIDE:DPDT, 0. 54, 125VAC 79727 GF126-0028
ALBATTPZLILZ 214-0579-00 BO10100 B02999% TERM, TEST PDINT:BRS CD PL 80008  214-0579-00
ALSALTPZ113 214-0579-00  BO10L00 B029999 TERM, TEST PCINT:BRS CD PL 80008  214-0579-00
ALSALTP2LLS 214-0578-00  BO1010O B029999 TERM, TEST PGINT:BRS CD PL 80008 214-0579-00
ALBALTPZ1L7 214-0578-00 BOI0100 B029599 TERM, TEST POINT:BRS CO PL 80008 214-0579-00
Al5A1TPZ118 214-057%-00 B010100 B029549 TERM, TEST POINT:BRS CD PL BOCOS  214-0573-C0
AIBAITPZ128 214-0579-00 8010100 B029999 TERM, TEST POINT:BRS £D PL 80008 214-0573-00
AIGAITPZ131 214-0579-00 B010100 B029999 TERM, TEST POINT:BRS (D PL 80008  214-0578~00
A15ALTP2133 214-4579-00 BO1O100 B0Z9999 TERM, TEST POINT:BRS (D PL 80003  214-0579-00
ALBALTP2135 214-G579-00 BOLGLO0 BGz998s TERM, TEST POINT:BRS CD PL 80009  214-0579-00
ALBALTP2154 214-0579-00 BOLCIO0 B(29959 TERM, TEST POINT:BRS CD PL 80008 214-0579-0G
A15A1TP2153 214-0579-00  BO1G10D B025999 TERM,TEST PDINT:BRS CD PL 80009 214-0573-00
A1SALTP2180 214-0579-00 TERM, TEST POINT:BRS €D PL 80009  214-0578-00
ALSALTP2199 214-0578-00 BO10100 B02G89499 TERM, TEST POINT:BRS CD PL 80000  214-0579-00
ALSAITP2209 214-0579-00 BO10100 8023993 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
AlBALTP2211 214-0579-00 BOLD1GO B02999% TERM, TEST POINT:BRS (D PL 80008  214-0579-00
ALSALTRR2226 214-0579-00 BGLO1CO BOZ999% TERM, TEST POINT:ERS CO PL 80008 214-0579-00
ALSALTP2232 214~0578-00 BG1OL00 B02999% TERM, TEST POINT:BRS CD PL 80008  214-0573-00
A15ALTPZ250 214-0579-00  BOLOLOO B(2999% TERM, TEST POINT:BRS CD PL 80008  214-0573-C0
Al5A1TP2251 214-0578-00  B10100 B0299395 TERM, TEST POINT:BRS CO PL 80008 214-0878-00
ALBALTP2296 214-0573-00 B010100 BOZ9%99 TERM, TEST POINT:BRS €D PL 80009  214-0579-00
A15A1TP2298 214-0579-00 8010100 R029999 TERM, TEST POINT:BRS P PL 80009  214-0579-00
AlBALU2120 156-0043-03 MICROCKT,DATL:QUAD 2-INP NOR GATE,SCRY 18324  N7402(NB OR FB)
ALDALUZ126 156~0021-01 MICROCKT,DGTL:SCAN OSCILLATOR & LOGIC 80009  155-0021-01
ALSALUZIZ27 156-1172-01  BO30GOG 8042099 MICROCKT, DGTL:DUAL 4 BIT BIN CNTR,SCRN 01205  SN74LS393NP3
AlBAIUZIZY 156-1172-02 B042100 MICROCKT, DGTL DUAL 4-STAGE BIN CNTR,SCRN 04713 SN74L5333KDS
ALBAIUZ155 156-0043-03 MICROCKY , DETL:QUAD 2-INP NOR GATE,SCRN 18324 N7402{4B OR FB)
ALBALUZ15GY 156-0730-02  BO30000 MICROCKT , DETL:QUAD 2-INP NOR BFR,SCRN 01285  SN74LS33NP3
AlSAIUZ15G 155-0017-00 MICROCKT , DETL:BCD DECIMAL 80009 155-0017-00
AlSAlUZIGR 156-0388-03  B0O30000 MICROCKT, DGTL:DUAL D FLIP-FLOP,SCRN 01295 SN74LST4ANP3
AL5ALUZ180 155-0015-01 MICROCKY , DETL: ANALDG DATA SWITCH 80009 155-0015-01
Al5AIUZ185 155-0014-01 MICROCKY, DGTL: A-D CONVERTER 80003  155-0014-01
A1BALU2185 155-1177-01  BO3000D MICROCKT,DETL:STET LINE PRIORITY ENCODER 01295  SN74L5147NP3
A15A1U2180 155-0015-01 MICROCKT, DGTL: ANALOG DATA SWITCH 80009  155-0015-01
Al5ALUR202 156-1172-01 B030000 B042099 MICROCKT,DGTL:DUAL 4 BIT BIN CNTR,SCRN 01285  SN74L5393NP3
AL5ALUZ202 156~1172-02 B042100 MICROCKT,DGTL:DUAL 4-STAGE BIN CNTR,SCRM 04713 SN74LS393NDS
ALBALUZ203 160-2987-00  BO30000 MICROCKT,DGTL:4086 X & EPROM, PRGM 80000  160~2887-00
ALSA1UZ204 156-0865-02 BO30000 MICROCKT ,DETL:OCTAL D FF W/CLEAR, SCRN 01295  SN74LS273NP3
A1BAIUZ210 156-1191-00 BO30CCO MICROCKT, LINEAR:DUAL BI-FET OPNL AMPL Q1295 TLgyece
AlBA1UZ232 155-0018-00 MICROCKT  DGTL: ZERD LOBIC 8000%  155-0018-00
AlSALUZ244 155-0014-0G1 MICROCKT,DGTL:A-D CONVERTER 80008  155-0014-01
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AlBALUZ2246 156-1177-01 BO30C00 MICROCKT,DGTL:STET LINE PRICRITY ENCODER 01295  SN74LS147NP3
AlBALLZ250 156-0032-03  BO1G100 B29599 MICROCKT ,DGTL:4 BIT BINARY COUNTER 01285  SN7493NP3
Al5ALUZ251 156-0730~02  BO3GO00 MICROCKT ,DGTL :QUAD 2-IKP NOR BFR,SCRN 01285  SN74LS33NP3
ALBAIUZ257 156-1191-00 BO30000 MICROCKT, LINEAR:DUAL BI~FET OPNL AMPL 01295 TLG72CP
A1BALUZZE0 155-001%-00 BOiCI00 B02999% MICROCKT ,DGTL:DECIMAL POINT & SPACE 80008  155-0019-00
Al5ALUZZ263 156-0140-02  BO30000 MICROCKT ,DGTL:HEX BUFFERS W/OC Hv QuUT, 18324  N7417(NB OR FB)
A1BATUZ264 156-0480-02  BO3G000 MECROCKT , DGTL: QUAD 2-INP & GATE, SCRN, 01285  SN74LS08NP3
ALSATUZ270 155-0023-0C B010100 B029999 MICROCKT ,DGTL:CHARACTER GENERATOR,NUM 80008 155-0023-00
A15ATUZ272 155-0024-00  BOI0100 B023999 MECROCKT, DGTL; CHAR GEN SPCL SYMBOLS BOOOS  155-0024-00
A15ATU2274 155-0025-0C  BG10100 B023999 MICROCKT ,DETL;CHAR GEN PREFIXES 80009 155-0025-00
ALBAIUZ276 155-0025-0C BG10100 B023989 MICROCKT , DGTL:CHARACTER GENERATOR LETTERS 80009  155-0026-00
ALBA1UZZT76 156119160  BO30000 MICROCKT, LINEAR:DUAL BI-FET QPN AMPL Q1295  TLOTECP
ALBALUZZ78 155-0027-G0 BG10100 BO29999 MICROCKT,DGTL:CHAR GEN SPECIAL ALPHA 80009  155-0027-00
ALBAlUZZ84 155-0020-060 BO10100 BU29999 MICRGCKT, DGTL ; CHANNEL SW QUTPUT ASSY 80009  155-0020-00
A1BAIVRZ185 152-0405-00 BO20000 SEMICOND DVC,DI:ZEN,SI, 15V, 5%, 1W,T0-41 12954 DZ841205A
A1BALVR2188 152-0405-G0  BC30000 SEMICOND DVC,DI:ZEN,SI, 15V, 5%, 1W, T0-41 12954  DZ8412054
L1SALVR21BT 152-0405-G0 BG30000 SEMICOND DVC,DI:ZEN, ST, 15V, 5%, 1W, TO-41 12854  DZB8412054
A1BAIVRZ267 152-0405-00 BO10100 BG2999% SEMICOND DVC,DI:ZEN,SI, 15V, 5%, 1W, T0-41 12954 DZ8412054
A1BALVRZ263 152-0405-00 BG1010D BOZ999Y SEMICOND DVC,DI:ZEN,SI, 15V, 5%, 1W,T0-41 12954 DZB412054
A1BALVRZ 264 152-0405-00  BG101D0 B029999 SEMICOND DVC,DI:ZEN,SI,15V,5%,1W,10~41 12654  DZB41205A
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Replaceable Electrical Parts ~ 7904A

Tektronix  Serial/Assembly No. Mfr,
Component Mo. _ Part No.  Fffective Dscont Name & Description Code _ Mfr. Part Mo
AlB 870-4769-20 CIRCUIT BD ASSY:VERTICAL CHANNEL SWITCH 80009  670-4769-20
A16C305 281-0811-00 CAP,FXD,CER DI:10PF, 10%, 100V 04222  MALDIAICOKAA
A16C508 281-0775-00 CAP,FXD,CER DI:0.1UF,20%, 50¢ 04222  MA205E104MAA
AIBCR1Z 285-0650-00 CAP,FXD, PLASTIC 0. 027UF, 5%, 100V 56289 192P27352M447
ALBC515 285-0643-00 CAP,FXD, PLASTIC:0.0047UF 5%, 100V 56289  192P47252R468
ALBCE20 283-0666-00 CAP,FXD,MICA DI 830PF, 2%, 100V 00853  DIiGIFBC1G0
ALBCS25 283-0849-00 CAP,FXD,MICA DI:105PF, 1%,300v 00853  D155F105GF0
AlBCH3L 2B5-0588-00 CAP,FXD, PLASTIC:0.01UF , 5%, 100V 19396 Du490B103J
ALBCE3R 281-0204-00 CAP VAR, PLASTIC.2-22PF, 100V 800631 2807C00222Ma02
A1BCH39 281-0775-00 CAP,FXD,CER DI:C.1UF,20%, 50V (4222  MAZ0OSEIO4MAA
AlBCHS2 290-0745-00 CAP, FXD,ELCTLT : 22UF ,+50~10%, 25Y 54473 ECE-AZBV2ZL
A1BCH83 290-0745-00 CAP, FXD,ELCTLT . 22UF , +50-10%, 20V 54473 ECE-AZBV22L
ALBC584 290-0745-00 CAPR, FXD, ELCTLY: 22UF ,+50-10%, 2bv 54473 ECE-A25V22L
A16C505 28:-0811-00 CAP,FXD,CER DI:10PF,10%, 100V 04222 MALO1ALOOKAA
A18C808 281-0775-00 CAP,FXD,CER DI:0.1UF,20%, 50V 04222  MAZOSE104MAA
AlB(B12 285-0850-00 CAP,FXD,PLASTIC:0.027UF , 5%, 100V BeZ89  192P27352M447
ALBCB1S 285-0643-00 CAP FXD, PLASTIC:0.00474UF , 5%, 100V 56289  19ZP47252R468
AlsCB20 283-0666-00 CAP, FXD,MICA DI:880PF,2%, 100V 00853 DI5IFB9IGD
Al6CE25 283~0649-00 CAP,FXB,MICA DI:106PF, 1%, 300V 00853 DISSF1060FD
AlBCE31 285-0598-00 CAP,FXD, PLASTIC: 0, 0LUF, 5%, 100V 18396  DUASCRBIO3J
A16C638 261-0204-00 CAP VAR, PLASTIC:2-22PF, 100V 80031  2BG7C00222MJ02
ALBLB3S 281-0775-00 CAP,FXD,CER DI:0.1UF, 20%, 50V 04222  MAZOSE1Q4MAA
ALBCETS 281-0775-00 CAP FXD,CER DBI:0.1UF, 20%, 50V 04222 MAZOSE104MAA
AleCeal 281-G788-00 CAP FXD,CER DI:470PF,10%, 100V 04222  MAIQICAT7IKAA
AlBLE95 280-0745-00 CAP, FXD,ELCTLY : 47UF ,+50-10%, 18V 54473 CCE-ABVY47L
ALBCRES2 152-0141-02 SEMICOND DVC,DI.SW,SI,30v,150M4,30V,D0-35 03508 DA25Z7 (1N4152)
ALBCRBS1 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4, 30V, 0035 03508  DA2527 (1N4152)
AlBCRES4 1h2-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4, 30V, D0-35 03508 DA2527 (1N4152)
AlsLa82 108-0538-00 COIL, RF:FIXED, 2. 7WH 76483 JWMEB7ORS
A16L583 108-0538-00 COIL,RF:FIXED, 2.7UH 76483 JWMEB/OLS
AlGL584 108-0538-00 COIL,RF:FIXED,2.7UH 76493 JWM#EBIORS
ALBPESO 131-0608-00 TERMINAL, PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-038

(QUANTITY OF 7)

AlBO54Z 151-0302-00 TRANSISTOR:NPN,SI,TO-18 04713 57888
A1B048 151-0302-00 TRANSISTOR:NPN, SI,TO-18 04713 §Y899
AIBQESE 151-0302-00 TRANSISTOR: NPN,SI,TO-18 04713 STBGY
A16Q558 151-0302-00 TRANSISTOR:NPN, ST, T0-18 04713 ST899
A160642 151-0302-00 TRANSISTOR:NPN,SI,T0-18 04713 ST898
A1B0E4B 151-0302-00 TRANSISTOR:NPK,S1,70-18 04713 STB9S
A180656 151-0302-00 TRANSISTOR:HPN,SI,TO-18 04713 ST89%
A1B08B58 151-0302~00 TRANSISTOR:NPN,SI,70-18 04713 STBAS
ALBQET2 151-0301-00 TRANSISTOR: PN, SI,T0-18 04713 5T8398
Al6Q676 151~0134-00 TRANSISTOR:PNP,SI,T0-39 04713 SM3185
AlbBQs82 151-0301-00 TRANSTSTOR: PHP,51,T0-18 04713 57838
ALBRS0L 321-0289-00 RES,FXD,FILM: 10.0K O, 1%,0. 1250, TL=TO 18701 5033EDICKOF
A16R502 321-0289-00 RES, FXD,FIiM: 10.0K OH¢, 1%,0.125,TC=T0 19701 5033EDICKOF
A1BR504 321-0335-00 RES, FXD, FILM: 30. 1K GH¥, 1%, 0. 125W, TC=T0 57668  RBI4FXE30K1
A1BR505 321-0335-00 RES, FXD, F1LM: 30. 1K COHM, 1%, 0. 1250, TC=T0 57668  RBLAFXE30KL
AlBR51L 321-0414-00 RES, FXD, FILM: 200K OHM, 1%,0. 1250, TC=T0 07716 CEAD20002F
AlBR512 311121400 RES, VAR, NONWM : TRMR, 200K OHM, 0. 5W 32887  3386F-T04-204
AlBR513 321-0318-00 RES, FXD, FILM: 200K ORM, 1%,0. 1250, TC=T0 18701 5G33EDZ0K00F
AlBR514 321-0385-00 RES, FXD, FILM: 100K OHM, 1%,0.125¢,TC=T0 19701 5033ED100KOF
A18R515 211-1235-00 RES, VAR, NONWW : LOOK OHM, 0. 5¢ 32997  3386F-TD4-104
AlBR515 321-0308-0C RES,FXD,FILM: 16.2K OHM, 1%,0.125W, TC=T0 19761 5033ED1BK20F
ALBRS1S 321-0385-00 RES, FXD, FILM: 100K 0HM, 1%,0.125W, TC=TG 19761  5033ED1DOKOF
ALBR5Z0 311-1232-00 RES, VAR, NONW : TRMR, 50K OHM, 0. 54 32987  3386F-T04-503
AlBR521 321-0281-00 RES, FAD,FTLM:8.25€ OMM, 1%,0. 1256, 1C=T0 18701 5043ED8KZ50F
A1BR524 321-0357-00 RES, FXD,FILM:51 1K OHM, 1%,0.125¢, TC=TC 07716  CEADSLIOLF
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Replaceable Elecirical Parts - 79044

Telktronix  Serial/Assembly No. Mfr.
Component Ho. Part No. Effective  Dscont Nome & Description Code  Mfr. Part No.
A18R525 311-1230-00 RES, VAR, NONWh : TRMR, 20K OHM, 0. 50 32097 33BBF-T04~203
AlBR525 321-0314-00 RES, FXD, FILM: 18.2K OHM, 1%,0.125W, TC=TG 19701 5043ED18K20F
ALBR529 321-0326~00 RES,FXD, FILM: 24 3K OHM, 1%,0. 1284, 7C=T0 19701 S043EDZ4KG0F
AlBRE30 311-1230-00 RES, VAR, NONWW: TRMR , 20K OHM, 0. 5W 32997 33BBF-T04-203
AlBRA31 321-04650-00 RES,FXAD, FILM: 475K OHM, 1%,0.1254, TC=T0 19701 5043ED47SKOF
AlBR532 321-0450-00 RES, FXD, FILM 475K OHM, 1%, 0. 1256, TC=10 19701 5043ED475K0F
AIBR535 311-1235-00 RES, VAR, NONWW: 100K OHM, 0.5 32987  3386F-T04-104
A1BRA36 315-0104-00 RES,FXD, FILM: 100K OHM,5%,0. 254 57668  NTR25J-E100K
A1BR537 315-0244-G0 RES, FXD, FILM: 240K OHM, 5%,0.254 19701 5043CK240K03
ALIBRS38 321-0326-00 RES,FXD, FILM: 24.3K OHM, 1%,0. 1254, TC=T0 19701 5043EDZAK30F
A1BR542 323-0168-G0 RES, FXD,FILM: 549 OHM, 1%,0.5W, TC=T0 19701 SD53RO54SROF
A1BR543 321-0065-00 RES,FXD, FILM:46.4 OHM, 1%,0.125W, TC=TC 57668 RBIAFXL 46E4
ALBRBA7 321-0084-00 RES,FXD,FILM:73.2 OHM, 1%, 0,125, TC=TC 91637  CMF55116G73R20F
A1BR548 323-0168-00 RES,FXD, FILM: 548 OHM,1%,0.5¢, TC=T0 18761 BOS3RDSAGROF
A16R54AY 321-0010-00 RES,FXD, FILM:12.4 OHM, 1%,0, 125, 1C=TC 57668 RBL4FXE 12E4
ALBRSSG 323-0136-00 RES, FXD,FILM:255 OHM, 13%,0.5W,TC=T0 24548  NABED2550F
ALBRSS2 315-0512-00 RES,EXD, FILM; 5. 1K OHM, 5%,0.25W 57668  NTR25J-E05K1
A1BR555 315~0102-00 RES, FXD, FILM: 1K OHM, 5%,0.25W 57668  NTRZSJEQLKD
A1BR556 321-0126-00 RES, FAD, FILM: 200 OHM, 1%,0.125W, TC=TO 19701 5033ED20CROF
ALGRES7 321-0237-00 RES, FXD,FILM: 2.87K O, 1%,0.125W, TC=TG Q7716  CEAD 28700F
A1BRES8 321-0126-00 RES,FXD, FILM: 200 OHM, 1%,0.125¢, TC=T0 19701 5033ED20CROF
ALBR55Y 317-0103-00 RES,FXD, CMPSN: 10K OHM, 5%, 0125 (1121 BB1035
ALBRSOL 321-0289-00 RES, FXD, FILM: 10.0K OHM, 1%,0. 125, TC=T0 19701 SO33EDIOKOF
ALBRS0Z - 321-0289~00 RES,FXD, FILM: 10.0K OHM, 1%,0. 1250, TC=TC 19701 BG33EDIOKOF
ALBR804 321-0335-00 RES,FXD, FILM:30. 1K OHM, 1%,0. 1250, TC=T0 57668  RBIAFXE3GC
ALBREDS 321-0335-00 RES,FXD, FILM: 301K OHM, 1%,0.125W, TC=T0 57668  RBI4FXE3CKL
AlBRG11 321-0414-00 RES, FXD, FILM: 200K OHM,1%,0, 1254, TC=T0 07716  CEAD20ODRF
AlBRG1Z 311-1214-00 RES, VAR, NONww: TRMR, 200K OHM, 0.5 32987 3388F-T04~204
AlBRE13 315-0203~00 RES,FXD, FILM: 20K OHM, 5%, 0,254 57668 NTRZHJ-E 20K
AlBRE14 321-0385-00 RES,FXD, FILM: 100K OHM, 1%, 0. 125, TC=10 19701 5033ED1OOKOF
ALERE1S 311-1235-00 RES, VAR, NONuW: 100K OHM,0.54 32887  3386F-T04-104
AlGRB16 321-0308~00 RES,FXD,FIiM: 18.2K OHM, 1%,0.125¢, TC=TO 19701  5033ED18X20F
Al18RE19 321-0385-00 RES,FXD,FILM: 100K OHM, 1%, 0. 125, TC=T0 19701 5033ED1OOKOF
A16RB20 311-1232-00 RES, VAR, NONWW: TRMR, 50K OHM, 0,54 32997 3385F-TD4-503
Al6Re21 321-0281-00 RES,FXD,FILM:8.25K OMM, 1%,0. 125, TC=T0 19701  5043EDBK250F
Al6REZ4 321-0357-00 RES,FXD, FHLM: 31 1K OHM, 1%,0.125¢, TC=TO 07716 CEADSLIOLF
ALBREZS 311~1230-00 RES, VAR, NONwW - TRMR, 20K DHM, 0.5 32997  3386F-T04-203
AlBRE26 321-0314-00 RES,FXD, FHM: 18.2K OHM, 1%,6. 1256, TC=TO 19701 5043EDIBKZOF
AlBRE23 321-0326-00 RES,FXD,FILM: 24 3K OHM,1%,0, 1256, TC=T0 19701 5043ED24K30F
ALBRE30 311-1230-00 RES, VAR, NOINWW: TRMR, 20K OHM, 0. 59 32987  3388F-T04-203
AlBRE21 321045000 RES,FXD, FILM: 475K ORM, 1%,0,1254,TC=T0 19701 5043ER475K0F
Al6R832 321-0450-00 RES, FXD, FILM: 475K ORM, 1%, 0. 1256, TC=T0 19701 5043ED475K0F
A1BRE3B 321-0326-00 RES, FXD,FILM: 24 3K OHM, 1%,0.125W, TC=TO 19701 5043ED24K30F
Al6RB42 323-0168-00 RES,FXD,FILM: 549 OnM,1%,0.5¢, TC=TO 19761  50B3RDB4GROF
AlGRB43 321-0085-00 RES,FXD,F1iM:46.4 OHM,1%,0.125,TC=T0 57668 RBI4FAE 46E4
AlGRB46 321-0080-00 RES,FXD,F1LM:66.5 OHM, 1%, 0,125, TC+T0 81637  CMF55116GEBRA0F
ALBRS47 321-0084-00 RES, FXD,FILM:73.2 OHM,1%,0.1254, TC=T0 91637  CMF55116G73RZ20F
A1ERB48 323-0168-00 RES,FXD, FILM: 549 OHM, 1%, 0.5W, 10=T0 19701  5053RDS49R0F
A1BR549 321-0010-00 RES,FXD,FiiM: 12,4 OHM,1%,0.12%,TC=TQ 57668 RBI4FXE 12E4
A1BREBO 323-0136-00 RES,FXD,FILM: 255 OHM, 1%, 0.5W, TC=TD 24546  NABSD2550F
AlBREE1 315-0471-00 RES,FXD,FILM: 470 OHM,5%,0.25W 57668  NTR25J-E470E
A1BRE52 315-0153-00 RES,FXD, FILM: 15K OHM,5%,0.250 18761 5043CX15K00J
A16RE53 315-0472-00 RES,FXD, FILM: 4. 7K OHM, 5%, 0,254 57668  NTR25J-L04K7
A16RE54 315-0512-00 RES, PXD, FILM: 5. 1K OHM,5%,0.254 57668  NTR25J-E05K1L
A1BRE55 315-0102-00 RES, FXD, FILM: 1K OFM,5%,0. 254 57668  NTR25JEGIKD
A1BRE5E 321-0126-00 RES,FXD, FILM: 200 OHM,1%,0.125W, TC=TD 18701  5033ED200ROF
A1BRE57 321-0237-00 RES, FXD,FILM: 2, 87K OMM, 1%,0, 125W, TC=T0 (07716 CEAD 28700F
A1GRE58 321~-0126-09 RES,FAD, FILM: 200 OHM,1%,0.125,7C=TD 18761 5033ED2CGOROF
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Replaceable Elecirical Parts - 7004A

Tektronix  Serial/Assembly ¥o. i,
Comonent No. Part No. Effective  Dscont Name & Bescription Coda  Mfr. Part No.
ALBREES 317-0103-00 RES, FXD,CMPSN: LOK OHM, 5%, 01254 01121 B81035
ALERBT1 321-0248-00 RES, FXD, FILM:3.57K OHM, 1%,0. 1259, TC=TO 19701 5043ED3KE70F
ALERBT2 - 321-0309-00 RES,FXD,FILM: 18.2K OHM, 1%,0. 1254, TC=TO 18701 5033ED16K20F
ALERE7S5 315-0272-00 RES,FXD, FILM: 2. 7K OHM, 5%, 0. 25¢ 57668  NTR25J-EDRKT
A16RE80 321-0277-03 RES, FXD, FILM:7 50K OHM,0.25%,0. 1250, T=T2 01121 ORDER BY DESCR
A1BR881 321027703 RES, FXD, FILM:7.50< OHM,0.25%,0. 125w, T=T2 (1121  ORDER BY DESCR
Al6RB82 315-0471-00 RES, FX0, FILM:470 OHM,5%,0.25W 57668  WIR253-F470F
A16R683 318-0102-00 RES, FXD, FILM: 1K OHM, 5%, 0. 25¢ 57668  NTR25JEOIKC
AIGRE34 307-0053-00 RES,FXD,CMPSN: 3.3 OHM,5%,0.5W 01121  EB33G5
ALGRE90 321-0279~00 RES,FXD, FILM:7.87K OM4, 1%,0. 125, TC=T0 07716 CEAD78700F
ALERBIL 321-0322-00 RES, FXD, FILM:22.1K OHM,0.1%,0. 1254, TC-70 19701 BO33EDRZKLOF
A16RED4 315-0562-00 RES, FAD, FILM:5. 6K OHM, 8%, 0. 250 57688  NTRZ25J-E(5KG
ALBTPS00 214-0579-00 TERM, TEST POINT:BRS D PL 80009  214-0579-00
ALBTP508 214-0579-00 TERM, TEST POINT:BRS CD PL 80002  214-0579-00
ALETP538 214-0573-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
A1BTP552 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
ALBTP55S 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00
A1BTP582 214-0579~00 TERM, TEST POINT:BRS CD Pt 80009  214-0579-00
Al6TPS83 214-0579-00 TERM, TEST POINT:BRS {D PL 80009  214-0573-00
AIBTPSS4 214-0579-0C TERM, TEST POINT:BRS (D PL 8000S  214-0579-00
AL18TPE00 214-0579-00 TERM, TEST POINT:BRS D PL 8000 214-0579-00
ALBTPEOS 214-0578-00 TERM, TEST POINT:BRS CD PL 80008  214-0579-00
ALBTPEAS 214-0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0578-G0
A1BTPBE7 214-0579-00 TERM, TEST POINT:BRS D PL 80009 214-0579-00
AlBTPBB2 214-0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0578-00
AlGTPEB4 214-0579-00 TERM, TEST POINT:BRS CD PL 80008  214-057%-0C
ALBTP594 214-0579-00 TERM, TEST POINT:BRS CD PL 80000  214-0578-00
A1BUS08 - 156-1148-00 MICROCKT, LINEAR:OPERATIONAL AMP,JFET INPUT 27014  LF351N/GLEAL34
Al6U538 156-1149-00C MICRCCKT, LINEAR :OPERATIONAL AMP,JFET INPUT 27014  LF35IN/GLEAL34
AlBUB0S 156~1149-00 MICROCKT, LINEAR :QPERATIONAL AMP,JFET INPUT 27014  LF35IN/GLEA134
A16U638 156-1149-00 MICROCKT, LINEAR:OPERATIONAL AMP,JFET INPUT 27014  LF35IN/GLEAL34
Al6UB6s 155-0173-05 MICROCKT, DGTL.: CHANNEL SWITCH 80009 155-0173-05
A1sUea2 156-0067-00 MICROCKT, LINEAR :OPNL AMPL,SEL 04713 MC174iCP]
A16UBS4 155-0067-00 MICROCKT, LINEAR :OPNL AMPL, SEL. 04713 MC1741CP1
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Replaceable Electrical Parts - 7904A

Tekironix  Serial/Assembly No. O
Camponent No. Part Ho. Effective  Dscont Name & Description Code  Mfr. Part No.
al7 670-1633-00 CIRCUIT 8D ASSY:X+Y DELAY COMPENSATION 80008 670-1833-00

(OPTION 02 ONLY)

A17C803 283-0603-00 CAP,FXD,MICA DI:113PF,2%, 300V 00853 DIBSFI13060
A17C804 281-0118-00 CAP, VAR, MICA DI:B-GOPF, 175V 52769 | GSM231
ALTC806 283-0677-00 CAP,FXD, MICA DI:82PF, 1%, 500V 00853  DISHEBZ0F0
ALTCB07 283~0688~00 CAP,FXD,MICA DI:184PF, 1%, 100V 00853  DIBSF1840F0
A17C808 283-0658-0C CAP,FXD,MICA DI:184PF, 1%, 100V 00853  D155F1840F0
AL7C809 283-0677-00 CAP,FXD,MICA DI:82PF,1%, 500V (0853  DIGSEBROFG
Al7CBL3 283-0603-0C CAP,FXD MICA DI:113PF,2%,300v 00853  D155F1130G0
Al7C814 281-0118-00 CAP, VAR, MICA DI:B-90PF, 175V 52769  GSM231
AL7CBIG 283~0677-00 CAP,FXD,MICA DI:82PF, 1%, 500V 00853  DI155EAROFD
A17C817 283-0668-00 CAP,FXD,MICA DI:184PF, 1%, 100V 00853 D155FLB4CF0
Al7CB18 283-0668-00 CAP,FXD,MICA DL.184PF, 1%, 100V Q0853  DISBF1840F0
Al7C819 783-0677-00 CAP,FXD MICA DI:82PF, 1%, 500V 00853  D155E820F0
AL7CR8OL 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30v,D0-35 03508  DA2527 (1N4152)
ALTCRBI1L 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508  DA2527 (1N4152)
AL7K802 148-~0034-00 KELAY ARMATURE : DPDT, 15VOC, 600 OHM 80009 148-0034-00
A17K805 148-0034-00 RELAY , ARMATURE : DPDT, 15V0C 600 OHM BGOO3  148-0034-00
AlTKR1? 148-0034-00 RELAY  ARMATURE : DPDT, 15VOC, 600 O 8OO0 148-0034-00
A17%815 148-0034-00 RELAY  ARMATURE ; DPDT, 15VDC, 600 QM 80009 148-0034-00
A171.802 108-07139-00 COIL, RF:FIXED, 805NH TK1345 108-0719-00
A171805 108-0713-00 COIL,RF FIXED, 805NH TK1345 108-0718-00
A171.806 108-0718-00 COIL,RFFIXED, | . 750K TK1345 108-0718-00
A171.807 108~07139-00 COIL RF.FIXED, BO5NH TK1345 108-0718-00
A171.808 108-0719-00 COIL, REFIXED, 805NH TKi345 108-0718-00
A171L808 108-0718-00 COLL,RFFIXED, 1. 750K TK1345 108-0718-00
Al7L812 108-07139-00 COIL RF:FIXED, B05NH TXK1345 108-0719-0C
Al7L815 108-0719-00 CGIL,RF:FIXED, BOSNH TK1345 108-0718-0C
Al7L818 108-0718-00 COIL,RF:FIXED,1.7508 TK1345 108-0718-0C
Al71L817 108-07139-00 COTL, RFFIXED, 805KH TK1345 108-0719-00
Al70L818 108-0719-00 COIL, RF:FIXED, 805NH TKi345  108-0718-00
Al7L819 108-0718-00 COIL, RFFIXED, 1.75UH TKi345 108-0718-00
Al7R802 321-0068-00 RES,FXD,FILM:49.9 OHM,0.5%,0.125,TC=10 81837  CMF55116G43RI0F
A17R805 321-0068-00 RES,FXD,FILM:49.9 OHM,0.5%,0.125W, TC=TC 81637  CMFS5511BG49RI0F
Al7R812 321 -0668-00 RES,FXD,FIL¥:48.9 OMM,0.5%,0.125, TC=TC §1637  (CMFS5116G49R90F
A17R815 321-0068-00 RES,FXD,FILM:48.9 OHM,0.5%,0.125W,TC=T0 81637  CMFH5116G49RIOF
A175801 260-0723-00 SWITCH, SLIDE: DPOT, 0,54, 125VAC 79727  GF126-0028
Al75811 260-0723-00 SWITCH,SLIDE:DPOT, .54, 125VAC 79727  GF126-0028
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Replaceable Electrical Parts - 7904A

Tektronix  Serial/Assembly No. Mir.
Component: No. Part No. Effective  Dscont Hame & Description Code  Mfr. Part No.
Al8 670-7922-00 CIRCUIT BD ASSY:VERT AMP 80008 670-7922-00
{PART OF 672-1178-00)
AL8CI00 281-0775-00 CA2,FXD,CER DI:0.1UF,20%, 50V 04222 MA205E104MAA
AL8C120 285-0883-00 CAP,FXD, PLASTIC:Q. G22UF , 5%, 100V 19396  223J01PT485
ALBC130 285-0686-00 CAP,FXD, PLASTIC: 0. 068UF, 10%, 100V 19396  BB3KOIPTECS
A18C145 283-0178-00 CAP,FXD,CER DI:0.1UF,20%, 100V 05397  C330CI04ZIULCA
ALBC200 281-0158-00 CAP VAR, CER DI.7-45PF 25Y 50860 518-008 G 7-45
ALBC20% 281-0775-00 CAP,FXD,CER DI:0. 1UF, 20%, 50V 04222  MA205E104MAA
A18C202 283-0315-00 CAR,FXD,CER DI:470PF, 10%, 100V 04222  LO051A471KAZ065
A18C203 283-0314-00 CAP,FXD,CER DI:100PF,10%, 100V 04zz22  OBOSIATOIKAZO7S
AIBC204 283-0407-00 CAP,FXD,CER DI:27PF, 5%, 50V 04222 ULALDBAZT0J8
Al8C215 281-0151-00 CAP,VAR,CER DI:1-3PF, 100V 5660 518 Q00 A 1.0 3
Al8C220 283-0315-00 CAP,FXD,CER DI:470PF, 10%, 100V 04222  10051A471KAZ085
Al8C221 283-0314-00 CAP,£XD,CER DI:100PF, 10%, 100V 04222 (B051A101KAZ075
AlBC223 283-0407-00 CAP,FXD,CER DI:27PF, 5%, 50V 04222 ULALO5A270J8
A1BC240 2%0~0776-00 CAP,FXD,ELCTLT - 22UF +50-10 %, 10V 55680  ULALAZZ0TAA
ALBC241 285-0643-00 CAP,#XD,PLASTIC:0.0047UF , 5%, 10OV 56289  192P47252R468
A18C245 290-0745-00 CAP, FXD, ELCTLT : 22UF , +80-10%, 25V 54473 ECE-AZBVZZL
Al8C248 290-0745-00 CAP,FXD,ELCTLT . 22UF , +50-10%, 25v 54473 ECE-A25VZZL
A18C333 283-0649-00 CAP,FXD,MICA DI:I05PF, 1%, 300V 00853 DiSBFLOS0F0
Al8C334 281-0810-00 CAP,FXD,CER DI:5.60F +/~0.5PF, 100V 04227  MALOIABREDAA
A18C340 203066600 CAP, FXD,MICA DI:B30PF, 2%, 100V 00853  Di51FBYIGD
A18C341 281-0775-00 CAP FXD,CER DI:0.1UF,20%,50v (4222  MAZOSEL04MAA
A18C400 283-0256-00 CAP,FXD,CER DI:130PF,5%, 100V 5iedz  200100NL500131d
A180401 281-0158-00 CAP VAR, CER DI.7-45PF,25Y 5G660  518-006 G 7-45
ALBCE3D 281-0775-60 CAP,FXD,CER DI:0.1UF,20%, 50v 04222 MA20SE104MAA
A18C605 290-0782-00 CAP,FXD,ELCTLY (4, 7UF +75-30%, 35VDC 55630  ULBIVAR7TAAANA
A1BCE30 281-0771-00 CAP,FXD,CER DI:2200PF,20%,200V 04222 MALOBEZ2ZMAA
A18C540 281-0814-00 CAP,FXD,CER B1:100 PF,10%,100V (4222 MALQIAI0IKAA
A1BCTO0 281-0775-00 CAP,FXD,CER DI:0.1UF,20%, 50V (4222 MA20LE1GAMAA
A18C712 281-0773-00 CAP FXD,CER DI:0.01UF, 10%,100V 04222 MAZ0iC103KAA
AlBC742 281-0812-00 CAP,FXD,CER DI:1000PF, 10%, 100V (4222 MAL0:C10ZKAA
ATECR333 152+0322-00 SEMICOND DVC,DI.SCHOTTKY BARR,SI,15V,D0-35 50434  5082-2672
ALBCR334 152-0322-00 SEMICOND DVC,DI:SCHOTIKY BARR,SI,15V,D0-35 50434  5082-2672
A1BCRB44 152-0141-02 SEMICOND DVC,DI:3W,S1,30v,150MA,30V,00-35 03508 DA2527 (IN4152)
A18CRE4T 152-0141-02 SEMICOND DVC,DI-SW,51,30V,150MA4,30V,00-35 03508 DA2527 (iN4152)
A18J9 $31-2020-00 CONTACT, ELEC:DUAL, TOP, BERYLLEIIM COPPER 80008  131-2020-00
A18J10 131-2022-00 CONTACT, ELEC: DUAL, BOTTOM, CU BE 80003  131-2022-00
A18d11 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009  131-1003-00
A1BJ26 131-1003~00 CONN,RCPT ELEC:CKT BD MY,3 PRONG 8000§  131~1003~00
A18J43 131-1003-C0 CONN,RCPT ELEC.CKT BD M7,3 PRONG 80008  131-1003-00
AL8L100 114-0220-00 COIL,RF:VARIABLE, 1-3LH 80009  114-0220-00
AlBL135 108-0538-00 COIL,RF:FIXED,2.7UH 76493  JWMEBTOS3
A1BL140 108-0538-00 COLL, RF:FIXED, 2, 7UH 76493  JWM#BT059
A18L141 108-0538-00 COIL RF:FEXED,2.7UH 76493 JWMHB7053
A18L200 108-0733-00 COIL,RF:FIXED, 1170K 80008  108-0733-00
AlBL201 108-0311-00 COIL,RF:FIXED, 150NH TK1345  108-0311-00
AlBLz20 108-0733-00 COIL, RF:FEXED, 117NH 80008 108-0733-00
AlgLez: 108-0311-60 COIL,RF:FIXED, 150NH TK1345 108-0311-00
A18LRA30 108-0543-00 COIL,RF:FIXED,1.1UH TK1345 108-0543-00
A18P8B0 131-0808-60 TERMINAL, PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-038
(QUANTITY OF 4}
A18P1S0 131-0608~00 TERMINAL,PIN:Q.365 L X 0.025 BRZ GLD PL 22526  Apz83-036
(QUANTITY OF 2)
A18P207 131-0608-00 TERMINAL,PIN:G.365 L X 0.025 BRZ GLD PL 22526 48283-036
(QUANTITY OF 7}
A180303 151-0302-00 TRANSISTOR:NPN,SI,T0-18 04713 57899
A18Q400 151-0302-00 TRANSISTOR:MPN,SI,T0-18 04713 STR99

REV JUL 1987

7-45



Replaceable Electrical Parts - 79044

Tektronix  Serial/Assembly No. Mfr.
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AL8Q430 151-0192-0G TRANSISTOR: SELECTED 04713 5PS8801
Al8Q431 151-0192~-00 TRANSISTOR: SELECTED 04713 5PS8801
AL8Q435 151-0216-00 TRANSISTOR: PP, ST, 1602 04713 $PS8803
A180530 15:-0216-00 TRANSISTOR: PNP,SI, T0-92 04713 SPS8E03
ALBQR4G 151-0301-00 TRANSISTOR: PNP,SI,TO-18 04713 STHG8
A18Q541 151-0302-00 TRANSISTOR:NPN,SI, TG-18 04713 STR99
AlBQ830 151-0221-00 TRANSISTOR: PNP,SI, TO-92 80008  151-0221-00
AL8(0831 151-0367-00 TRANSISTOR:NPN, ST, X~B5 (04713 SPS 83811
AlBQ720 151-0380-00 TRANSISTOR:NPN,SI,X-81 04713 SPS34140RMPSU4S
Alsgrez 151-0126-00 TRANSISTOR:NPN,SI,T70-18 04713 ST1046
Al18G740 151-1021-00 TRANSISTOR:FET N-CHAN,SI, TO-18 80009 151-1021-0C
AlBR130 311-1230-00 RES, VAR, NONWW: TRMR, 20K ObM, 0.5 32997  3386F-T04-203
AlBR131 311-1214-00 RES, VAR, NONWW: TRMR, 200K OHM, 0.5 32997  3386F-T04-204
Al8R132 311-1214-00 RES, VAR, KON : TRMR, 200K OHM, 0. 5% 32997  3386F-T04-204
Al8R201 315-0101-00 RES, FXD, FILM: 100 OHM,5%,0.254 57668  NTRZRI-E 100F
ALBRZ05 322-0133~00 RES, FXD, FILM: 237 OHM, 1%,0.25W,7C=TO 75042 CEBYG-2370F
ALBRZ08 321-0331-00 RES, FXD FILM: 274K OHM, 1%,0. 125W, TC=10 19701 BOA3EDZ27KAOF
ALBR207 321-0171-0C RES, FXD,FILM:590C OHM, 1%,0.1254,7C=T0 1970t 5033E0590ROF
AIB8R208 317-0047-0C RES,FXG,CMPSN:4.7 OHM,5%,0.125 01121 BB47G5
AIBR20S 317-0160~0C RES, FXD,CMPSN- 10 OHM, 5%, 0.125W 01121 BBIOOS
ALBR21C 317-0150-00 RES,FXD,CMPSN:15 OHM,5%,0.1284 01121 BBiGO5
ALBR21) 311-1757-0C RES, VAR, NONWM 2 . 5IC OFM 10%, .5W LIN,CERMET 73138 82PRZ.3K-124C
AlBR212 21-0172-00 RES,FXD,FILM: 604 OMM,1%,0.125W, TC=TO 18701 BO33EDAO4ROF
AlBR213 321-0179-00 RES,FXD,FILIM: 715 OHM, 1%,0.1254,7C=T0 07716 CEAD7LISROF
AlBRZ14 315-0181-00 RES,FXD,FIiM: 180 COHM,5%,0.25W 57668  NTRZ5J-E180L
AlBRZ15 311-0978-00 RES, VAR, NONWW: TRMR, 250 OHM, 0. 5 73138  BZPRZ50-37C
AlBR220 321-0171-00 RES,FXD, FILM: 580 OHM, 1%,0.125W, TC=T0 19701 5033EDSOORGF
Al8R221 317-0047-00 RES, FXD,CMPSN: 4.7 OHM, 5%,0.125¢ 01121 BB47GE
Al18RZ222 317-0100-00 RES, FXD, CMPSN: 10 OHM,B%,0.125W 01121 BB100S
AlBR223 317-0150-00 RES,FXD,CMPSK: 15 OHM, 5%, 0. 1254 01121 BB1505
AlBRZ30 321-0365-00 RES, FXD, FILM: 61 .6K O, 1%,0. 1284, TC=TD 07716 CEADBIS01F
Al8R231 321-0363-00 RES, FXD, F1iM:56,2K OM¢, 1%,0. 1250, TC=TD 07716 CEADSG201F
AlBR237 321-0402-00 RES,FXD,FiLM: 150K OHM,1%,0.1254,TC=T0 18701 5033EDIS0KDF
Al8R233 321-0435-00 RES, FX0, FILM: 332K OHM, 13,0, 1254, TC=10 07716  CEAD33202F
AlBR234 321-0357-00 RES, FXD, FILM:51. 1K OHM, 1%,0. 125W, TC=TO 07716 CEADBLI0LF
A18R235 321-0357-00 RES, FXD, FILM:51.1K OHM, 1%.0, 125, 7C=T0 077168 CEADB11O¥F
ALBR236 321-0357-00 RES, FXD, FILM: 51 1K OHM, 1%,0. 1254, TC=T0 07716 CEADSL10IF
ALBRZ37 311-1214-00 RES, VAR, NONWW : TRMR , 200K OHM,0.5¢ 32887  3386F-T04-204
A1BRZ38 311-1214-G0 RES, VAR, NONWW: TRMR, 200K OHM, (.54 32887  3386F-T04-204
A18R300 322-0133-00 RES, FXD, FILM:237 OHM, 1%,0,25W,TC=T0 75042 CEBTQ-2370F
A18R304 317-0100-00 RES, FXD,CMPSN: 10 OHM, 5%,0.125W 01121  BBIODS
Al8R310 321-0184-00 RES,FXD, FILM: 499 OHM,1%,0.125W,TC=T0 19701  B033EDAYSROF
AlBR311 321-0239-00 RES, FAD, FILM: 3. 01K OHM, 1%,0. 1254, TC=T0 18701  BO43ED3KOLOF
Al8R312 323-0115-00 RES,FAD FILM: 154 OMM,1%,0.54, TC=T0 01637 MFF122BG154R0F
AlBR320 321-0164-00 RES,FXD,FILM: 4908 OHM,1%,0.125¢, TC=T0 18701 RO33ED496ROF
ALBR3Z1 321-0183-00 RES,FXD, FILM: IK OHM, 1%, 0. 125, TC=10 19701 5033EDIK00F
A18R330 321-0354-00 RES, FXG, FIIM: 475K OHM, 1%,0. 1254, 1C<T0 19701 5043ED47KRGF
Al8R321 3231-0342-00 RES,FXD,FILM:35.7K CHM, 1%,0. 1254, TC=T0 07716 CEADISTGLF
Al8R332 321-0357-00 RES,FXD,FILM:51. 1K OHM, 1%,G. 125W, TC<T0 07716 CEADSLLCLF
Al18R333 321-0338-00 RES,FXD,FTEM: 33.2K OHM, 1%,0. 1254, TC=T0 07716  CEAD33201F
AIBR334 321-0238-00 RES, EXD,FILM: 3. 01K OMM, 1%,0. 1250, TC=10 19761  5043ED3K010F
A1BR335 311-1214-0G RES, VAR, NONWW: TRMR, 200K OHM, 0.5W 32897 3386F-T04-204
A318RI3E 321-0193-00 RES, FXD, FILM: 1K OHM, 1%,0. 125W, TC=TC 19701  5033EDIKOOF
AIBRACO 321-0123-00 RES,FXD, F1LM: 187 OHM,1%,0.125d, TC=70 07716 CEADIBTROF
A18RA04 311-1266-00 RES, VAR, NONWW: TRMR, 2. 5K OHM, 0.5W 32997  3370p-{58-252
AL8R405 311-0878-00 RES, VAR, NONWW: TRMR, 250 OHM, 0.5 73138  82PRZS0-37C
ALBRACE 317-0160-00 RES,FXD,CMPSN: 10 OMM,5%, 0. 125¢ (1123 BB100S
Al8R4GY 317-0100-00 RES, FXD,CMPSN: 10 OHM,5%,0.125W 01121 BB1O0S

7-46 REV JUL 1087



Replaceable Electrical Parts - 7904A

Tektronix  Serial/Assembly No. Wi,
Comanent No. Part No. Effective  Dscont Neme & Description Code  Mfr. Part Ho.
AL18R408 317-G10C-00 RES, FXD,CMPSN: 10 OHM,5%,0.125W 01123 BB1OCS
A18R430 321-0233-00 RES, FXD, FILM: 2. B1K OHM, 1%,0.125W, TC=T0 07716 CEADRBIOCF
AlBRA31 323-0141-00 RES, FXD,FILM: 287 OHM, 1%,0.50, TC=TC 24545  NABSD 2870F
A18R4A32 321-01838-00 RES,FXD,FILM: 909 OHM,1%,0.1254,7C=T2 19701 5033EDA0SROF
A18R433 321-0208-00 RES, FXD, FILM:1.43K OHM,1%,0.125W, TC=T0 19701 5033EDIKA3F
ALl8R434 321-0208-00 RES, FXD,FILM: 1.43K OHM,1%,0.1254, TC=T0 19701 5033ED1K43F
A18R435 221-0184-00 RES, FXD, FILM: 808 OHM, 1%, 0,125, TC=10 19701  5033EDBCEROF
Al8R437 321-0233-00 RES, XD, FILM: 2, 61K OHM,1%,0. 125W, TC=T0 07716  CEADZ61COF
A18R438 221-0172-00 RES, FXB, FILM:604 OHM,1%,0. 1250, TC=T0 19701 5033EDBO4ROF
AlBR433 321-0114-00 RES, FXD, FILM: 150 OHM,1%,0.125 W,TC=TC 18701 5033EDR150ROF
A18RE00 322-0147-00 RES,FXD,FILM:332 OHM,1%,0.25W,TC=TD 24516  NAGOD3320F
A18RE01 322-0147-00 - RES,FXD,F1iM:332 OHM,1%,0.25W,TC=T0 24546 NAGOD3320F
A18R502 315-0122-00 RES,FXD,FILM: 1.2K OHM, 5%, 0,254 57668  NTRZRJ-ECIKZ
Al8R530 321-0216-00 RES,FXD, FILM: 1, 50K O, 1%,0.125W,7C=TC 19701 5033EDIKSOF
A18R531 321-0140-00 RES, FXD, FILM: 280 OHM, 13,0, 12586, TC=TD 07715  CEADZB0ROF
AI8RA32 322-0216-00 RES, FXD, FILM: 1.74K OH4,1%,0.254, TC=TQ 75042 CEBTO-1741F
AIBRA33 322-0201-00 RES,FXD, FILM: 1.21K OHM, 1%,0.254, TC=T0 19761 S043RDIKZICF
A1BRA34 321~0308-00 RES, FAD, FILM: 16,2K OHM,1%,0.125W, TC=TD 18701 ° 5033ED16K20F
A18RE35 321-0161-00 RES, FXD,FILM: 464 OMM, 1%, G, 1258W, TC=T0 07716  CEAD4BAROF
A18R537 321-0100-0C RES, FXD, F1LM: 107 OHM, 1%, 0.125W, TC=TO 07716 CEADIGYROF
Al8BRR4L 315-0623-00 RES, FXD, FILM:B2K OHM, 5%,0.25 18708 5043CX62K00J
A18R543 315-0471-00 RES, FXD, F1LM: 470 OHM, 5%,0.25W 57668 NTR25J-E470E
Al8RAA4 315-0432-00 RES, FXD, FILM: 4,3K OHM, 5%, 0,254 57868  NTR25J-EDMK3
ALBR6O0 321-0044-00 RES,FXD,FILM: 28.0 OHM, 1%,0.1254,TC=TO 91637 CMFS5116628RG0F
Al8R801 321-0044-00 RES, FXD,FILM: 28.0 OMM, 1%,0. 125, TC=TO 91637  (MFS5116GZBROGF
Al8RE0Z 321-0289-00 RES, FXD,FILM: 127K OHM, 1%,0.125W, TC=T) 19701 B033ED12K7OF
A18RB03 321-0306-00 RES, FXD, FILM: 15.0K OHM, 1%,0. 125, TC=TO 19761 5033FD15300F
A18RE04 321-0306-00 RES, FXD, FILM: 15,06 OHM,1%,0.125W, TC=TO 19701  5033ED15J00F
A1BRBO5 321-0308-00 RES, FXD, FILM: 15.0K OfM, 1%,0.1254W, TC=T0 19701 5033ED15J00F
ALBRE30 321-0365-00 RES, FXD, FILM:61.9K OHM, 13,0, 125, TC=TO 07716  CEADBISOIF
A18RB31 321-0160-00 RES, FXD, FILM: 453 OHM, 1%,0.125W, TC=T0 19701 5033EL453R0F
A18RB32 321-0193-00 RES, FXD, FILM: 1K OHM, 1%, 0. 1254, TC=10 18701 S033EQIKOOF
AL8RE33 321-0347-0G RES, FXD, FILM: 40.2K OHM, 1%,0.125W, TC=T0 91637  CMPS5116GA0201F
A18RE34 321-0318-00 RES, FXD,FILM: 20.0K OHM, 1%,0.125W,70=T0 18701 BO33EDZOKO0OF
AIBRBAC 315-0302-00 RES, FXD, FELM: 3K OHM, 5%, 0. 250 57668  NTR25J-E03KD
AlBRB4L 215-0102-00 RES, FXD, FILM: 1K OHM,B%,0, 250 57668  NTR2Z5JECLKC
AlBRB42 315-0183-00 RES, FXD, FILM: 15K OMM,5%,0.25W 19701  5043CX15K005
A18R543 321-0068-00 RES, FXDB, FILM: 49.9 GHM,0.5%,C. 1254, TC=TC 91837  CMF55]16GA9RSOF
A1BR700 315-0752-00 RES, FXB,FILM:7.5K GHM, 5%, 0. 254 57668 NTR25J-EQ7KS
AL8R701 315-0122-00 RES, FXD,FILM: 1.2K OHM, 5%,0. 250 57668  NTRZDJ-ECIK2
Al8R70Z 321-0297~00 RES,FXD,FILM: 121K OHM, 1%,0. 125W, TC=TD 07716  CEADIZIQIF
AIBR703 321-0326-00 RES, FXD, FILM:21.0K OHM, 1%,0, 1250, TC=TO 19701 BO33ED2LIKGOF
AL8R710 323-0082-00 RES,FAD,FILM:62.8 ORM, 1%,0.5¢,TC=10 24546 NAGSLEBRBF
ALBR71L 323-0082-00 RES,FXD,FILM:68.8 OHM, 1%, 0,54, TC=T0 24546 NABLDBORSF
A1BR712 323-0119-0C RES, FXD,FILM: 169 OHM, 1%, 0.5, TC=TC 75042  CECTO-1B99F
Al8R731 321-0289-00 RES,FXD, FILM: 10.0K OfM, 1%,0. 125W, TC=T0 19701 5033EDI0KOF
A18R732 321-0324-00 RES,FXD,FILM: 23.2K OHM, 1%,0. 125W, TC=T0 (7716 CEAD23201F
AlBR733 315-0472-00 RES, FXD, FILM: 4, 7K OHM, 5%, C. 25 57668  NTRZSJ-E04KT
AlBR734 315-0362-00 RES, FXD, FILM:3.8K OHM, 5%, 0. 25W 19701 5043CX3KB003
Al8R735 315-0362-00 RES, FXD, FILM: 3,6K OHM, 5%, 0.25W 19701 G043CX3KA003
AL8R736 311-1232-00 RES, VAR, NONW  TRMR, 50K OHM, 0.5 32987 3386F-T04-503
AlBR737 311-1232-00 RES, VAR, NONWW: TRMR, 50K OHM, 0., 5 32687  3386F-T04-503
Al8R740 315-0263-00 RES, FXD, FILM: 20K OHM,5%,0.25W 57668  NYR25J-E 20K
A18R741 315-0204-00 RES, FXD, FILM: 200K OHM, 5%, 0. 250 19701 B043CX200K0J
Al8R742 315-0104-00 RES, XD, FILM: 100K OHM, 5%, 0. 254 57668  NTRR5I-E100K
A1BR744 315-0224-00 RES,FXD, FILM: 220K OHM, 5%, 0, 254 57668  NTR253-E220K
ALBR745 315-0102-00 RES, FXD, FILM: 1K OH, 5%, 0.25W 57668  NTR25JEQ1IKD
A18RT303 307-0364-00 RES, THERMAL -50 OHM,5%,0.125¢ 01295 T8 1/8 500J
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ALBTP300 214-0579-00 TERM, TEST POINT:BRS €D PL 80009  214-0579-00
ALBTPS00 214-0579-00 TERM, TEST POINT:BRS CD PL 80008  Z214-0579-00
Al8TP502 214-0579-00 TERM, TEST POINT:BRS €D PL 80000 214-0579-00
A18TP530 214-0578-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
ALBTPI0O 214-0573~-00 TERM, TEST POINT:BRS £D PL 80009  214~0573-00
Al8TP720 214~0579~00 TERM, TEST POINT:BRS (D PL 80009  214-0579-00
Al8TP721 214-0578-00 TERM, TEST POINT:BRS 0 PL 80009 214-0579-00
AlBUL00 156-1149-00 MICROCKT,LINEAR:OPERATIONAL AMP,JFEY INPUT 27014  LF35LN/GLEAL34
A18U335 156-1149-00 MICROCKT, LINEAR:QPERATIONAL AMP,JFET INPUT 27014  LF35IN/GLEAL34
Al8U415 155-0175-05 MICROCKT  LINEAR:AMPLIFTER M178 80008 155-0175-05
A18UB15 155-6178-05 MICROCKT, LINEAR:VERTICAL QUTPUY 80008 155-0178-05
A18UB30 156-1149-00 MICROCKT, LINEAR:OPERATIONAL AMP,JFET INPYT 27014  LF35IN/GLEAL34
A18U700 156-0158-00 MICROCKT, LINEAR:DUAL GPKNL AMPL 04713 MC1458P1/MC1458
Alawacz 131-0566-00 BUS, CONDUCTOR : DUMMY RES,0.084 0D X G.225 L 24546 OMA (7
Al8W410 131-0566-00 BUS,CONDUCTOR :DUMMY RES,0.004 0D X 0.225 L 24546  (OMA (7
AL8W4A20 131-0566-00 BUS,CONDUCTOR: DUMMY RES,D.084 0D X G.225 L 24546 (OMA 07
Alawazl 131-0666-00 BUS,CONDUCTOR:DUMMY RES,0.004 0D X G.225 L 245468  OMA 07
ALBWSL0 131-0566-00 BUS,CONDUCTOR: DIMMY RES,D.084 00 X 0,225 L 24546 OMA (7
AL8WS30 131-0566~00 BUS,CONDUCTOR: DLMMY RES,D.094 0D X 0.225 L 24646 OMA (7
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ALS 670-1634-00 CIRCUIT BD ASSY:HORIZONTAL INTERCONNECY 80008  670-1634-00

(REMOVE FOR OPTION 02)
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Tekfronix  Serial/Assembly Mo. Mfr.
Comorent Ho. Part Ho. Effective  Dscont Hane & Description Code  Mfr. Part No,
AZQ 670-5841-20 B010100 B0Z1129 CIRCUIT BD ASSY:HV 80009 670-5841-20
AZ0 670-5841-21 BO21130 CIRCUET 8D ASSY:HV 80009  670-5841~21
AZOCS 283~0088-00 CAP FXD,CER DI:0.01UF,+100-0%,500 59660  871-533£103P
AZ0C10 283-0068-00 CAP,FXD,CER DL:0.0LUF,+100-0%, 5007 59660  B871-533E103P
AZOC1 283-0068-00 CAP,FXD,CER DI:0.GLUF,+100-0%, 500V 59660  871-533£103P
AZOC22 283-0111-00 CAP,FXD,CER DI:0.1UF,20%, 50V 05397 C330C104MBLLEA
AZOC33 283-6078~60 CAP,FXD,CER DI:0.001UF, 20%, 500V 59660  08C1 B47XSFOL0ZM
AZ0C34 283~3068-00 CAP,FXD,CER DI:0.0IUF,+100-0%,500V 596680 871-533E103P
A20036 283-0271-00 CAP,FXD,CER DI:0.0C1UF, 20%, 4000V 51406  DHR15YSS102M-4KY
A20C39 283-0271-00 CAP,FXD,CER DI:0.001UF,20%, 4000V 514068  DHR15YS5S102M-4KV
A20C4E2 283-0271-00 CAP,FXD,CER DB1:0.001UF, 20%, 4000V 51406  DHRISYSS102M-4KY
AZ0C53 283~0279-00 CAP,FXD,CER D1:0.001UF, 20%, 2000V 51406  DHR12YBSIOZMIKY
A20C64 283-0082-00 CAP, FXD,CER D1:0.03UF, +80-20%, 200V 5866C  845-5347RU03037
A20CEE 283-0271-00 CAP,FXD,CER D1:0.001UF, 20%, 4000V 51408  DHRLIBYSSI0ZM-4KY
AZ0C63 283-0271-00 CAP,FXD,CER DI:C.00IUF, 20%, 4000V 51406  DHRLSYSS102M-4KY
A20CT2 283-0271-00 CAP,FXD,CER DI:C.001UF,20%, 4000V 51406  DHR]1SYSS102M-4KV
A20C82 283-0105-00 CAP,FXD,CER DI:C.0LUF,+80-20%,2000v 60705  5B4CBAPQRIP203ZA
A20C84 283~0272-00 CAP,FXD,CER DI 0. 0068UF,30%, 4000V 51406  DHRZ8YSS682M-4
A2GL86 283-0272-00 CAP,FXD,CER DI:0.0068UF, 30%, 4000V 51406  DHRZ8Y55682M-4
A20087 283-0105-00 CAP, FXD,CER D1:0.01UF,+80-20%, 2000V BC70h  GBACBA20ZIP2037A
AZ(C89 283-0272-00 CAP,FXD,CER DI:0.0068UF,30%, 4000V 51406  DHRZBYHSS82M-4
A20C91 283-0272-00 CAP,FXD,CER DI:0.0068UF, 30%, 4000V 51406  DHRZBY55682M-4
A20C103 290-0767~00 CAP,FXD,ELCTLY 4. 7UF +75-10%, 16080C 54473 ECEA2CS4R7
A20C104 290-0767~00 CAP, FXD, ELCTLT ; 4. 7UF ,+75-10%, 180VDC 54473 ECEAZCSART
A20C112 281-0593-00 CAP FXD,CER DI:3.9PF +/-0.25PF, 500V 52763 2ROPLZOGY 3PO0CC
AZ0C119 283-0271-00 CAP,FXD,CER DI:0,001UF, 20%, 4000V 51406  DHRISYSS10ZM-4KY
A200122 283~0000-00 CAP,FXD,CER DI:0, QOLUF , +100~0%, 500V 59860  831~610-YS5UG102P
AZOC127 283-0000-00 CAP,FXD,CER DI:0.C01UF,+100-0%, 500V 50660 831-B10-Y5UQ102P
AZ0C143 283-00568-00 CAP,FXD,CER DI:0.01UF,+100-0%,500¢ 59860 87]1-533L103P
AZ0C144 283~0068-00 CAP,FXD,CER DI:Q.GLUF, +100-0%,500Y HOE60  871-533E103P
AZ0C156 283-0088-00 CAP,FXD,CER DI:0.01UF,+100-0%,500¥ 59660  871-533L103P
AZ0C159 283-0088-00 CAP,FXD,CER DI:0.01UF,+100-0%, 500V 59660  871-533E103P
AZOCR17 152~0242-00 SEMICOND DVC,D1:S1G,S51,225V,0.24,00-7 (7263  FDHS004
AZ0CR1B 152-0242-00 SEMICOND DVC,D1:51G,S1,225V,0.24,06-7 (7263  FDH5004
AZOCR1S 152-G242-00 SEMICOND DVC,D1:81G,SI,225V,0.2A,00-7 (7263 FDHR004
AZOCR33 152-G242-00 SEMICOND DVC,Di:SIG,SI,225V,D.2A,00-7 (7263  FDH5004
AZ0CR34 152-0242-00 SEMICOND DVC,D1:SIG,S1,225V,0.24,00-7 (7263  FDHAC04
AZ0CR37 152-(242-00 SEMICOND DVC,D1:SIG,SI,225V,0.24,00-7 07263  FDHA0C4
A20CR38 152-0242-00 SEMICOND DVC,DI-S1G,SE,225V,0.2A,00-7 07283 FDH5004
AZDCRBL 152-0242~00 SEMICOND DVC,DI:S16G,51,225V,0.24,00-7 07263 FDHS004
A20CRE3 162-(242-00 SEMICOND DVC,DI:SIG,51,22%Y,0.24,00-7 07263  FDH5004
AZ0CRG4 152-0242-00 SEMICOND DVC,DI:SIG,S1,225,0.24,00-7 072683 FDH5004
A20CRE7 152-0242-00 SEMICOND DVE,DI:S14,81,225V,0.24,00-7 Q7263  FDH5004
A20CRES 152-0242-00 SEMICOMD DVE,DI:SI1G,SI,225¢,0.2A,00-7 07263 FOH5004
AZ0CRA2 152-0639-00 SEMICOND DVC,DI:RECT,SI, 10KV, 10MA,ALXJ 52308 X345
A20CR83 152-0639-00 SEMICOND DVC,DI:RECT,SI, 10KV, 10MA,ALXS 52308 (X345
AZOCR101 152-0585-00 SEMICOND DVC,DI:RECT,SI,800V,0.54 25403  BYY9SD QR BYVASC
A20CR102 152-0585-00 SEMICOND DVC,DI:RECT,SI,500V,0.5A 25403  BYVSED OR BYVOSC
A20CR113 152-0242-00 SEMICOMD DVC,DI:SIG,SI,225V,0.2A,00-7 07263 FDH5004
AZ0CR114 152-0242-00 SEMICOND DVC,DI:SI1G,ST,225¢,0.2A,00-7 07263 FDH5004
AZOCR124 152-0242-00 SEMICOND DVC,DI:S1G,SI,225¢,0.24,00-7 07263 FDH5004
A20CR125 152-0242-00 SEMICOND DVC,DI:SIG,SI,225V,0.24,00-7 07263 FDH5004
AZOCR129 152-0066-03 SEMICOND DVC,DI:RECT,SI,400V,1A,00-41 14433 Lo4017
AZ20D545 150-0035-00 LAMP GLOW:90V MAX,0.3MA,AID-T,WIRE LD TKO213  JHOOD5/3011JA
A20D546 150-0035-00 LAMP, GLOW: 90V MAX,0.3MA,AID-T WIRE LD TKO213 JHOOR/3011JA
A200547 150-0035-00 EAMP, GLOW: 90V MAX, 0.3MA, AID-T WIRE LD TKO213  JHOOS/3011JA
A20D575 150-0035-00 LAMP, GLOW: 90V MAX, 0.3MA,AID-T,WIRE LD TKO213  JHOOS/3011JA
A20D576 150-0035-00 LAMP, GLOW: 90V MAX, 0.3M4, AID-T WIRE LD TK0213  JHOOS/3011JA
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Tektronix  Serial/Assembly No. Mfr.

Canponent No. Part No. Effective  Dscont Hame & Description Code  #¥fr. Part No.

AZ0DSS0 150-0035-00 LAMP, GLOW: 90V MAX,0.3MA,AID-T,WIRE LD TK0213  JHOO5/30113A

A20D5113 150-0035-00 LAMP, GLOW: 90V MAX, 0.3MA,AID-T WIRE LD TKOZ13  JHO05/301104

A20P20 131-0608-00 TERMINAL PIN:0.365 L X 0,025 BRZ GID PL 22526 48283-036
(QUANTITY OF 10}

420P35 $31-0589~00 TERMINAL, PIN:0.46 L X 0.025 SQ PH BRZ 22526  48283-02%
(QUANTITY OF 5)

A20P40 131-0583-00 TERMINAL,PIN:0.45 L X 0.025 SQ PH BRZ 22526 48283-029
{QUANTITY OF 4)

A?0P83 131-0608-00 TERMINAL,PIN:0.3855 L X 0.025 BRZ GLD PL 22526 48283036
{QUANTITY OF 2}

A20P146 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
{QUANTITY OF 5}

A200129 151-0273-00 TRANSISTOR:SELECTED 04713 $52821

AZOR1A 208-0123-00 RES, FXD,WW: 20 OMM, 5%, 5W 00213 15505-20-R0-5

A20R16 301-0272-02 RES, FXD,CMPSN: 2, 7K OHM, 5%,0. 5% 0l121  EBZ72S

A20RLY 315-0100-02 RES, FXD,CMPSN; 10 OMM, 5%, 0,254 01121 CBIOOS

AZOR18 315-0472-03 RES,FXD,CMPSN: 4. 7K OHM, 5%,0.25¢ 0112:  (B4725

AZOR19 315-0472-03 RES, FXD,CMPSN: 4, 7K OHM, 5%,0. 254 01121 CB472R

AZ0R31 301-0155-00 RES, FXD, FIiM:1.5M OHM,5%,0.5W 01121  EB1555

A2OR32 301-0155-00 RES, FXD,FILM:1.5M OHM,5%,0.5W 01121 EBISSS

A20R33 315-0104-03 RES, FXD,CMPSN: 100K ORd,5%,0. 254 01121 €B1045

AZOR37 315-0183-03 RES, FXD, CMPSH: 18K OHM, 5%,0.254 01121 €BI1835

AZ0R33 315~0226-01 RES, FXD,CMPSN:22 M OHM, 5%, 0. 250 01121  (Bz265

A20R4Z 315-0202-02 RES, FXD, CMPSN: 2K OHM, 5%,0.25W 01121  CB2025

A20R43 315-0104-03 RES, FXD,CMPSN: 100K DM, 5%,0.254 01121 CBIO45

AZ0R44 315-0105-03 RES, FXD, CMPSN: IM OHM,5%,0.254 80009  315-0105-03

A20R52 307-1135-00 RES NTWK,FXD,Fi:HIGH VOLTAGE DIVIDER 80009 307-1135-00

AZ0R55 311-1888-00 RES, VAR, NONwi : PNL, 5M OHM, 20%,0.50 01121 72M4N0485505M

AZORBL 301-0305-01 RES, FXD,CMPSN:3M OHM, 5%,0.5W 01123 EB3055

A20RE2 301-0225-02 RES, FXD,CMPSN 2. 24 OHM, 55,0, 54 0112%  EBR255

A20RB3 315-0103~03 RES, FXD,CMPSN; 10K OHM, 5%, 0,250 80008  315-0103-03

AZORES 311-1284-00 RES, VAR, NONWW : TRMR , 20K OHM, 0.5 32997  33295-L58-203

AZORBS 315-0123-00 RES,FXD,FILM: 12K OHM,5%,0.254 57668  NTR251-E12K0

AZ0RBY 315-0183-03 RES,FXD,CMPSN: 18K OHM, 5%, 0.25W 01121 (Big3s

AZORGB 315-0226-01 RES, FXD,CMPSN:22 M OHM,5%,0.25d 01121 CB2265

AZ0R72 315-0101-03 RES, FXD,CMPSN: 100 OHM,5%,0.25¢ 0112l C81015

AZOR73 315-0104-03 RES, FXD,CMPSN: 100K OHM,5%,0. 254 01121 £B1045

AZORBA 315-0472-03 RES, FXD,CMPSN: 4. 7K OHM,5%,0.254 01121 €B4725

AZORSB 315-0472-03 RES, FXD,CMPSH: 4. 7K OH4,5%,0.254 01121 CB4725

AZCRE7 315-0472-03 RES, FXD,CMPSN: 4. 7K OH4,5%,0.254 01121 (B472S

AZORAS 315-0331~03 RES, FXD,CMPSN: 330 OHM 5%,0.254 01121  CB33i5

AZORSL 315-0101-03 RES, FXD,CMPSN: 100 OHM,5%,0.254 01121 CBIOL5

AZDRS2 308-0058-00 RES, FXD,WW:1.5 OHM, 10%, 1W 75042 BW-20-1R500K

AZORS3 315-0104-03 RES, FXD, CMPSN: 100K OHM, 5%,0.254 01121 (BIO45

AZ0R103 315-0100-02 RES, FXD,CMPSN: 10 OHM,5%,0.25W 0112%  CBiODA

A20R104 301-010G1-03 RES, FXD,CMPSN: 100 OHM,5%,0.5W 01121 EBiO15

AZ0R112 315-0136-01 RES, FXD, CMPSN: 130 OHM, 5%, 0. 25¢ 01121  CBi355 A.BRADLEY

A20R113 315-02063-02 RES, £XD, CMPSN: 20K OHM, 5%, 0. 254 0112%  CB2035

AZ0R1IS 311-1285-00 RES, VAR, NONWW : TRMR , 25K OHM, G, 5 320987  33295-1.5B-253

A20R11B 321-0430-00 RES, FXD,FILM; 294K CHM,1%,0. 1254, TC=T0 07716 CEADZ9402F

A20R118 301-0102-03 RES, FXD, CMPSN: 1K OHM, 5%, 0. 54 01121 EBLG25

A20R122 315-0474-00 RES, FXD, FILM: 470K OHM,5%,0.28 19701  5043CX470K0JS2U

AZORIZ4 315-0331-03 RES, FXD,CHMPSN: 330 OHM 5%,0.254 (1321 (33315

A20R1Z6 315-0681-00C RES, FXD, FILM: 680 OMM,5%,0.25W 57668  NTR253-ESBOE

A20R127 315-0332-00 RES,FXD, F1LM:3.3K OHM,5%,0,25¢ 57668  NTR22J-EO3K3

AZOR1Z8 301-0623-02 RES, FXD, CMPSN: 62K OHM, 5%, 0. 5W 01121  EBB235

A20R129 315-015C-00 RES, FXD,FIIM:15 DHM, 5%,0.25W 19701  5043CX15R00.

A20R143 311-1287-00 RES, VAR, NONWW: TRMR, 100K OFM, 0.54 32997  33295-158-104

AZOR154 321-0271-00 RES, FXD, FILM; 6,49 08M,1%,0. 1254, TC=T0 07716  CEADBAGCOF
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Tektronix  Serial/Assembly No. Mfr.
Compenent. No. Part No. Effective Dscont Name & Description Code  Wfr. Part No.
AZOR155 311-1282-00 RES, VAR, NONWMW: TRMR  BIC OHM, 0. 5w 32937 33295-158-502
AZOR156 321-0310-00 RES,FXD, FILM:16.5K OHM,1%,0. 1254, TC=TO 18701 5033ED16KE0F
A20714 120-1281-00 XFMR, PAR, SDNBSU: KIGH YOLTAGE 80008 120-1281-00
A20TP78 214-0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
A20TP79 214-0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
AZ0TP113 214-0579-00 TERM, TEST POINT:BRS CD PL 80008  214-0579-C0
Az0TP127 214-0579-00 TERM, TEST POINT:BRS CO PL 8OO0  214-0579-00
A2QTP1E6 214-0579-00 TERM, TEST POINT:BRS CD PL 80003  214-0579-C0
Az20Uz21 152-0716-00 SEMICOND DVC,DI:HV MULTR,SI,3KV PP IN,2IKV 60211  VMiG4

0c ouT

A20U123 156-0087-12 B010100 BO1G784 MICROCKT, LINEAR:OPERATIONAL AMPLIFIER 01295 UA741CJG
A20U123 156-00587-01  B010785 8041870 MICROCKT, LINEAR:0OPNL. AMPL,CHECKED 04713 MC1741CP1DS
AzQU123 156-0067-00 B041971 MICROCKY, LINEAR:OPNL AMPL,SEL 04713 MC1741CP1
AZOYRB1 152-0247-00 SEMICOND OVC,DI:ZEN,SI,150V,5%,0.4W,00-7 04713 SZG275KIRL
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Rep}ﬁa.ceaMe Electrical Parts ~ 7904A

Tektronix  Serial/Assembly No. Wfr.
Component HNo. Part No. Effective  Dscont Name & Description Code  Hfr. Part No.
AZ1 670-5834-20 BO10100 BO21636 CIRCUIT BD ASSY:Z AXIS 80009  670-5834-20
Azl 670-5834-21 8021637 CIRCUIT BD ASSY:Z AXIS 80009  670-5834-21
Azice 283-0003-00 CAP,FXD,CER DI:0.01UF,+B80-20%, 150¥ 596821  D103Z40Z5UJDCEX
AZ1C3 281-0773-00 CAP,FXD,CER DI:0.0LUF, 20%, 100V 04222 MAZGICIO3KAA
A21C4 290-0539-00 CAP,FXD, ELLTLT (47UF, 20%, 20V 05397 T110CATGMOZ0AS
A21CB 281-0773-00 CAP,FXD,CER DI:0.0LUF, 10%,100¥ 04222 MAZ201CI03KAA
A21C7 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MAZ0ICI03KAA
£21C8 283~0177-00 CAP,FXD,CER DI:1UF,+B80-20%, 25V 04222 SR3I02EI0SZAATR
AziCo 283~0059-00 CAP,FXD,CER D1 :1UF,+80-20%, 50V 31433 C330C105M5R5CA
A21L10 281-0773-00 CAR,FXD,CER Df 0. 01UF, 10%, 100V 04222 MAZGICIO3KAA
A21C11 280-0539-00 CAP,FXD,ELLT .47%.20%,%‘_4 05397 T11GCATEMOZCAS
A2iCi2 . 281-0773-00 CAP, FXD,CER DI, 01UF, 10%, 10OV 04222 MAZO1CIO3KAA
A21C13 281-6773~00 AP, FXD,CER DI:G.01UF,10%, 100V 04222 MAZGICIO3KAA
AZICTS 283-0001-00 CAP, FXD,CER DI:0. 005UF,+100-0%, 500 59821 200HB1LB02P
A21C79 283-0001-00 CAP,FXD,CER D1:0.005UF, +100-0%, 500V 59821 2DDHBIL5CZP
AZiCE3 281-0773-0C CAP,FXD,CER DI:0.0LUF, 10%,100V 04222 MAZOICLO3KAA
AZ1C10E 281-0611~00 CAP,FXD,CER DI:2.7PF, +/-0.25PF, 200V 52763  ZRDPLLOO7 2P7OCC
AZICL13 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%,100Y 04222 MA2CICIO3KAA
A21C123 281-0773-00 CAP,FXD,CER DI:0.0LUF, 10%,100V 04222 MAZGICIO3KAA
A21C150 281-0118-0C BO101OC 5021536 CAP VAR, MICA DI:8-90PF,175V 52769 GSM23l
AZIC150 281-0253-00 BO21837 CAP, VAR, PLASTIC:10-180PF, 100V 52769  GZC 18100
AZ1C15] 281-0550-00 BO10100 B021636 CAP,FXD,CER DI:120PF, 108, 500V 52763  2RDPLZOO7 120P40
AZ1C151 281-0765-00 BO21837 CAP,FXD,CER DI:100PF,5%, 100V 04222 MALGIALOLIAA
AZ1C1ES 281-0118-0C BOL010C B021636 CAP, VAR, MICA DI:8-90PF,175V 52769  GSM23l
AZICIES 781-0253-00 BO21837 CAP, VAR, PLASTIC:10-180PF, 100V 52769 GIC 1810C
A21C156 281-0584-00 B01010C B021636 CAP,FXD,CER DI:100PF, 5%, 500V 72982 (301000 YSECICLJ
A21C156 281-0798-0C BOZ21637 CAP,FXD,CER DI:B1PF, 1%, 100V U4z27 - MALGIASICGAA
AZ1C169 283-0211-00 CAP,FXD,CER DI:0.1UF,10%, 200V 04222 SRAQBCIOGKAA
A21C17L 290-0149-00 CAP,FXD, ELCTLY : BUF, +75-10%, 150V 00853 556DDO50U1508
AZ1CI72 233~0770-00 CAP FXD,MICA DI:300 PF,1%,500V 00853  D155F30LF0
A21C179 281-0618-00 CAP,FXD,CER DI:1.2PF,+/-0.1PF, 500V 52763 2RDPLI0O7 1P208C
AZ1C180 281-0092-00 CAP,VAR,CER DI:9-35PF, 200V 33085  B3-717-001 D9-35
A21€183 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%, 100V 04222 MA2031C103KAA
AZ21€186 281-0603-60 CAP, XD, CER DI.1PF,+/-0.1PF, 500V 52763  2RDPLZOO7 1PCOBC
A21CR32 152-0141-02 SEMICOND DVC,DT:SW,S1,30V,150M8,30v,D0-35 03508  DA2527 (1N4152)
AZI1CR35 152-0141-02 SEMICOND DVC,DI:SW,S1,30V, 150MA, 30V, D0-35 03508  DA2527 (1N4152}
AZICR3S 152014102 SEMICOND DVC,DI:SW,ST,30V,150MA,30V,D0-35 03508 DAZ527 {IN4152)
AZ1CR37 152-0141-02 SEMICOND DVC,DI:SW,SE,30V,150MA,30V,00-35 03508  DA2527 {1N4152)
A21CR39 152-0141-02 SEMICOND DVC,DI:SW,5I,30V,150MA,30V,00-35 03508 DA2527 (IN415Z)
AzZ1CR43 152-0141-02 SEMIZOND DVC,DZ:SW,S1,30V,150M8,30V,00-35 03508  DA2527 (1M4182)
AZ1CRS4 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V,00-35 03508 DA2527 (1N4152Z)
AZICRES 152-0141-02 SEMICOND DVC,D1:SW,SI,30V, 150MA,30V,00-35 (3508 DA2527 (1N4152)
AZICRTS 152014102 SEMICOND DVC,D1:SW,SI,30V,150MA, 30V, 00-35 (03508 DA2527 (1N4152)
A21CRE2 152-0141~02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 (3508  DA2527 (1N4152)
A21CRBE 152-0066-03 SEMICOND DVC,DI:RECT,S1,400V, 1A,00-4] 14433 Lc4017
AzicRizy 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,15044,30V,00-35 03508 DA2527 (IN4152)
AZICRI43 152-0071-0C 8010100 8021636 SEMICOND OVC,DI:SW,GE, 15V,40MA,DO-7 15238 @885
AZ1CRI43 152-0725-00  BOR1S37 SEMICOND DVC,DI:SI,SCHOTTKY,20V,1.2PF D0-35 21847 AZX1582
A21CR152 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M,30V,00-35 03508  DAR527 {1N4152)
AZICRIS3 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M8,30V,00-35 03508  DA2B27 {IN4152)
AZ1CR173 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M8,30¥,00-35 03508  DA2527 (IN4152}
AZACRLYZ 152-0233-00 SEMICOND DVC,DI:SW,SI,80V,75MA,DO-7 03508 DAZY37
AZ1CR184 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-3% (3508 DAR527 (1N4152)
AZ1337 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009  131-1003-0C
A21378 131-1003-00 CONN,RCPT,ELEC:CKT BD MT.3 PRONG 80008  131-1003-00
AZ1JII0 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009  131-1003-G0
A21P20 131-0608-00C TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-03%
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Tektronix  Serial/Assenbly No. Mfr.
Component No. Part No. Effective _ Dscont Hame & Description Code  Mfr. Part No,
A2LP5T7 131-0608-60 TERMINAL,PIN:G.365 L X 0.025 BRZ &LD PL 22526 48283-036
{QUANTITY OF 7}
AZ1PES 131-0608-00 TERMINAL,PIN:0.365 L X 8.025 BRZ GLD PL 22526 48283-036
(QUANTITY OF 5)
AZ1Pg3 131-0808-0G  BO10O100 pOLG229 TERMINAL, PIN:0.365 L X 0.025 BRZ GLO PL 22526 48783-036
(QUANTITY OF 2)
AZ1PE3 131-0589-00 B010230 TERMINAL,PIN:0.46 ¢ X 0.025 SO PH BRZ 22526 48283-029
(QUANTITY OF 2)
A21P132 131-0508-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22525 48283-038
{QUANTITY OF 10}
A21032 151-0190-05 TRANSISTOR: SELECTED 2N35804 80009  151-0190-05
AZ1Q36 151-0223-03 TRANSISTOR: NPN, ST B00CS  151-0223-03
AZ1039 151-6190-05 TRANSISTOR: SELECTED 2N3304 80008 151-01890-05
AZ1046 151-0223~03 TRANSISTOR:NPH, 51 80008  151-0223-03
A21050 151-0180-05 TRANSISTOR:SELECTED 2N3904 80009  15:-0190-0%
AZ1067 151-0220-05 TRANSISTOR: SCREENED 80009  151-0220-05
A21068 151-0220-05 TRANSISTOR: SCREENED 80009  151-0220-05
A21Q77 151-0443-02 TRANSISTOR: SELECTED 80009  151-0443-02
A21083 151-0444-01 BO10100 BO1C14C TRANSISTOR:NPN,ST,SEL 80008 151-0444-01
Az1083 151-0444-03  BO10141 TRANSISTOR: NPH, ST, T0-92, SCREENED TKOZ71  151-0444-00
AZ1G113 151-0220-05 TRANSISTOR : SCREENED 80009 151-0220~05
A2tgie? 151-0220-05 TRANSISTOR: SCREENED 80009 151-0220-05
A21Q127 151-0427-00 TRANSISTOR:NPK, ST, 70-92 07283 839287
AziQisz 151-0220-05 TRANSISTOR: SCREENED 80009 151-0220-05
AZ1Q143 151-0220-05 TRANSISTOR: SCREENED BGO0S  151-0220-05
AZ1Q162 161-G220-05 TRANSISTOR: SCREENED 80009  151-0220-05
A21Q1686 151-0434-01 TRANSTSTOR: SELECTED 04713 SS7144H
Az1Q157 151-0434-01 TRANSISTOR: SELECTED 04713 $57144H
A210173 151-0270-03 TRANSISTOR: SCREENED 04713 STOISH
A21Q183 151-0274-01 TRANSISTOR: SCREENED 04713 S57394H
A21Q184 151-0182-03 TRANSISTOR:SELECTED 80008  151-0192-03
AZ1R4 307-0106-00 RES,FXD,CMPSN: 4.7 ORM, 5%,0.25 0112l CB 4765
AZIRS 315~0100-00 RES,#XD,FILM:10 OHM, 5%,0. 254 18701 5043CX10RR00J
AZIRS 307-0107-0G RES, FXD,CMPSN:5.6 OHM, 5%, 0. 250 01121 CBS8GS
A21R11 307-0106-0C RES,FXD, CMPSN: 4.7 OfM, 5%,0.25W 01121 CB 4765
AZ1R1Z 315-0100-00 RES,FXD, FILM: 10 OHM, 5%,0, 25W 19701 5043CX1CRRO0J
A2IR31 321-0289-00 RES, FAD,FILM:10,0K ORM,1%,0. 1250, TC=T0 19701 BO32EDIOKOF
AZIR35 315-0221-00 RES,FXD, F1LM: 220 OHM, 5%, 0,250 57868  NTRZ5J-E220F
A21R36 315-0102-00 RES, FXD, FILM: 1K OHM, 5%,0. 250 57668  NTRZBJEDIKD
AZ1R37 371-0289-00 RES, FXD,FiLM: 100K OHM, 1%,0.1254, TC=TG 19701 5033ED10KOF
AZ1R43 321-0333-00 RES, FXD,F1iM:28.7K OHM,1%,0.125¢,7C=T0 19701 5043ED28K7OF
AZ1R61 321~0341-00 RES, FXD,FILM:34.8K OHM, 1%,0.125W, TC=TO 19701 BO43ED34KBOF
AZ1RBZ 321-0183-60 RES, FXD, FILM: 1K ORM, 1%, 0. 1254, TC=TQ 1970t 5033EDIKOCF
AZIRB3 311-1757-00 RES VAR, NONWW:2.5K OHM 10%, .5W LIN,CERMET 73138  82PR2.5K-124C
A21R54 315-0471-00 RES,FXD,FILM: 470 O, 5%,0.25 57668  NTR25J-E470E
A21RG5 321-0254-00 RES,FXD,FILM:4, 32K OhM,1%,0. 1256, TC=TO 07716 CEADA3Z00F
AZ1RE7 315-0102-00 RES, XD, FILM: 1K OHM, 5%,0.25¢ 57668  NTRZ5JEOLKD
AZIRTO 311-1267-00 RES, VAR, NONuW: TRMR, 5K OHM, 0.5 32997 3328P-L58-502
AZ1RT1 321-0334-00 B010100 8021636 RES, FXD,FILM: 294K OHM,1%,0.1254, TC=T0 07716 CEAD29401F
AZIRTL 321-0338-00 BOZ1637 RES, FXD, FILM:30,9K GHM, 1%,0.125W, TC=T0 18701 5043ED30KS0F
A21R72 321-0231-00 RES, £XD,FT1LM: 2. 49K O, 1%,0. 1254, TC=T0 19701 5033ED2K48F
A21R73 321-0410-00 RES, FXD, FILM: 182K OHM, 1%,0. 1254, TC=TO 18701  5033ED1BZKOF
ARIRTS 315-0753-0¢ RES, £XD, F1LM: 75K OHM,5%, 0. 254 57868  NYR25J-E75K0
AZ1R76 321-0260-06 RES, FXD, FILM:4.93K OHM,1%,0.1254, TC=T0 18701 5O33ED4K99CF
A2IRT7 315-0132-00 RES,FXD,FILM:1,3K O, 52,0, 254 57868  NTRZ5J-E01K3
AZIR7S 315-0473-00 RES, FXD, FILM: 47K OHM, 5%, 0. 254 57668  NTR25J-E47KO
AZiRal 315-0103-00 RES, FXB, FILM: 10K OHM,5%, .25 19701 5043CX10K003
A21RBZ 315-0391-00 RES,FXD, FILM: 390 OHM, 5%, 025 57668  NTRZ5J-E390F
AZ1R83 315-01061-00 RES, FXD, FILM: 100 OHM,5%,C.25W 57668  NTRZ5J-E 100F
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Tektronix  Serial/Assembly Ho. Mfr.
Component o, Part No, tffective  Dscont Name & Desoription Code  Mfr. Fart No,
AZIRIOL 317-6100-00 RES, FXD,CMPSN: 10 OHM,5%,0.125W 01121 8BICOS
AZIR10 321-0126-00 RES, FXD, FILM: 200 OHM,1%,0.1254W, TC=TD 19701 5033ED200R0F
AZ1IR110 321-0066-G0 RES,FXD,FILM:47.5 OHM, 0.5%,0.1254,TC=T0 91837  (MF5511BG47RBOF
AZIR1EL 321-0193-00 RES,FXD, FILM: 1K OHM,1%,0.125W, TC=T0 19701 - 5033EDIKOOF
AZIRIEZ 315-0101-00 RES, FXD, FIEM: 100 OHM,5%,0.25W 57668  NTR25J-E 1GOE
AZIRI21 321-0126-00 RES, FXD, FILM: 200 OHM,1%,0.125W,TC=T0 19701  B033ED200R0F
AZIR122 321-0206-00 RES, FXD, FILM: 1.37K ORM, 1%,0. 125, TC=T0 07716 LEADI3Z00F
AZiR123 315-0272~00 RES,#XD,FILM: 2. 7K OHM, 5%, 0. 250 57668  NTR2BJ-EQZK7
AZiR124 323-0275-00 RES, 74D, FILM:7. 15K OHM,1%,0.5W, TC=TD 75042 CECTO-7151F
AZ1R125 311-1263-00 RES, VAR, NONW: 1K OHM, 10%, 0. 500 32997 3329P-158-102
AZIR126 321-0126-00 RES, FXD, FILM: 200 OHM, 1%, 0. 125W, TC=TO 19701 5033EDZ200R0F
AZ1R127 315-0102-60 RES, FXD, FILM: 1K OHM, 5%,0. 254 57668  NTRZSJECGIKO
AZIR128 315-0200-00 RES,FXD,FILM: 20 OHM, 5%,0, 254 19701 5043CX20R00S
A21R123 321-0126-00 RES, FXD, FILM: 200 OHM,1%,0.125W, TC=T0 18701 5033EC200R0F
AZ1R132 321-0206-0C RES, FXD, FILM: 1. 37K OHM, 1%,0. 1254, 7C=T0 07716 CEADI3700F
AZ1R133 315-0101-00 RES,FXD, FILM: 100 OHM,5%,0,25W 57668  NTR25J-E 100E
AZIR:34 315-0561-00 RES, FXD, FILM:560 OHM,5%,0.25W 19701  5043CKRECROJ
AZIR135 311-1280-00 RES, VAR, NONWW: TRMR, 250 OHM, 0. 5W 32997 3329P-L58-251
AZIRL36 315-0271-00 RES, FXD, FILM: 270 OHM,5%,0.25( 57868  NTR253-E£270F
AZ1R143 315-0152-00 RES, FXD, FILM: 1. 5K OHM,5%,0.25¢ 57668  NTR25J-E01KS
AZ1R150 311~0622-00 RES, VAR, NCNuhi: TRMR, 100 OHM,C. 5W 32997 3329H-LSB-101
AZ1R155 311-0622-00 RES, VAR, NONMW: TRMR, 100 OHM, 0. 54 32997  3329H-158-101
AZ1IR156 315-0105-60 RES, FXD, FELM: 1M OHM, 5%, 0, 25W 19701 5043CX1MO00J
AZIR161 315-0101-00 RES, FXD, FILM: 100 OHM,5%,0.25W 57688  NTR2RJ-E 100E
AZ1R162 315-0881-00C RES, FXD, FILM: 680 OHM,5%,0.25 57668  NTRZBI-EBSOE
AZ1RIBE 315-0391-00 RES FXL, FTLM: 390 OHM, 5%,0. 25 57668  MTR2RJ-£200F
AZIR1G7 315-0381-00 RES, FXD, FILM:350 OHM,5%,0.25W 19701 5043CX36CR0OJ
A2IR168 315-0302-00 RES, #XD, FILM; 3K OHM, 5%, 0. 254 57668  NIR25J-EC3KO
AZIR169 303-0432-00 RES, FXD,CMPSN:4.3K OHM, 5%, 1W (1121 GB4325
AZiR17E 321-0347-00 RES, FXD, FILM:40.2K OHM, 1%,0.125%W,TC=TO 91637  CMF55116640201F
AZiR17Z 321-0369-00 RES, FXD, FIL4:88. 1K OHM,1%,0.125W, TC=TO 19701 5043EDB8KIOF
AZIR173 315-0510-00 RES, FXD, FILM: 51 OHM,5%,0. 254 19701 S043CXR1IR00J
AZ1R176 301-0472-00 RES, FXD,FILM:4, 7K OMM, 5%,0.5W 18701 S053CX4KF00J)
AZIR1F7 301-0472-00 RES, FXD, FIEM:4 7K OHM, 5%, 0.5 19701 5053CK4KF0G]
AZIR179 323-0358-00 RES,FXD, F1EM: 499K OHM, 1%,0.54, TC=T0 75042 CECTO-4992F
AZIR180 321-0260-00 RES, FXD,FILM: 4.99K OfM, 1%,0.125W, TC=T0 19701 5033ED4K990F
AZ1R183 321~0087-00 RES,FXD, FELM: 100 OHM,1%,0.125W, TC=T0 1637  CMF55116G100RGF
A21TP3Z 214-0579-06  B010100 8021636 TERM, TEST POINT:BRS CD PL 80008 214-0579-00
A21TP83 214-0579-00  BCI0IGO 8021636 TERM, TEST POINT:BRS CD PL 80008  214-0575-00
A21TP122 214-0579-00 B0101G0 B0?1636 TERM, TEST POINT:BRS CD PL 80009  214-0579-C0
A21TP143 214-0579-00 B0i0100 B021636 TERM, TEST POINT:BRS D PL 80009  214-0579-C0
AZ1TP183 214-0579-00 BO101GO BC21636 TERM, TEST POINT:BRS €0 PL 80009  214-0573-00
A21TPL8E 214-0579-00 BO1010C BU21636 TERM, TEST POINT:BRS €O PL 80008  Z14-0579-00
AZITPIEB 131-1436-00 8021837 RCPT,COAX CA:CKT BD MT,3-PRONG,BRS GLD PL 80009  131-1438-00
A21TP186 136-0333-00 BO21837 SOCKET,PIN TERM:U/W 0.03 DIA PINS 00779 1-331677-4
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Tektromix  Serial/Assembly No. Mfr.
Component No. Part do. Effective  Dscont Hame & Description Code  Mir. Part No.
A2z 670~-5960-03 BO10IOC BO31870 CIRCUIT BD ASSY:LOW VOLTAGE REGULATOR 80009  £70-5960-03
AZ2 670~5960-04 BO31871 CIRCUIT BD ASSY:LV REGULATOR 80008 670-5960-04
AZ20C8 290-0778-0C CAP FXD, ELCTLT: 1UF,+50 -10%, 50V, NPLZD 54473 ECE-ABONL
Azz2C1z 290-0778-0C CAP,FXD, ELCTLT: BUF,+50 -10%, 50V NPLZD 54473 ECE-ASONL
Az2C13 283~0047-00 CAP FXB,CER DI:270PF 5%, 500V BO660  0831604Z5F02714
AZ2C15 251-0629-00 CAP FXD,CER DI:33PF, 5%, 600V R2763  ZRDPLZOO7 33POJC
AzRCi7 290-0778-00 CAP,FXD,ELCTLT: 1UF,+50 -10%, 50V, NPLZD 54473 ECE-ABONL
AZ2C24 283-0110-00 CAP,FXD,CER DI:0.0050F ,+80-20%, 150V ha660  8h6-H47-E-B02Z
A22C38 281-0775-00 CAP,FXD,CER BI:C.IUF,20%, 50V 04222 MAZOSELIO4MAA
AzZ2C44 283-0067-00 CAP,FXD,CER DI:G.GOLUF, 10%, 200V BGBS0  835-515-YSEQIOZK
A22C45 281-0511-00 CAP,¥XD,CER DI:22PF /-2, 2PF, 500V 52763  2RDPLZQO7 22P0KC
AZZC4T 290-0778-00 CAP, FXDLELCTLT JUF, +B0 -10%, 50V, NPLZD 54473  ECE-ARGN]
A22C54 283-0100-G0 CAP,FXD,CER DI:0.0047UF, 10%, 200V 04222 SR3V6A4T2KAA
AZ2CB4 281-0540-00 CAP,¥XD,CER DI:5iPF, 5%, 500V 59660  301-000U2J0510J
A22068 290-0420~00 CAP,FXD,ELCTLY: 0.68UF, 20%, 75V 05397  T110ABB4AMOTBAS
A22C6BG 283~0067-00 CAP, EXD,CER DI:0.001UF, 10%, 200V R9660C  835-515-YSEQLOZK
Azzcsa 281-0629-00 CAP FXD,CER DI:33PF, 5,600V 52763  2RDPLZOO7 33P0JC
A22C88 290~0420-00 CAP, FXDLELCTLT 0. 68UF, 20%, 75V 05397  T110AGB4M075A5
A22C114 281-0605-00 CAP,FXD,CER DI:200PF,10%, 500V 59660  301000Y5D201K
AZ22C156 290-0745-00 CAP, FXD, ELCTLY 1 22UF +50- 10, 25V 54473  ECE~AZ5V22L
AZRCR7 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200MA,BO~35 07263  FDH-6012
AZZCRE 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200MA,B0-35 07263  FDH-601Z2
A22CR10 152-0333-00 SEMICOND DVC,D1.5W,SI,55V,200MA, DO-35 07263  FDH-G012
AZZCRIL 152-G333-00 SEMICOND DVC,DI.SW,SI,55V,200M8,DO-35 07263  FOH-6012
AZZCR1S 152-0333-00 SEMICOND DVC,DI:SW,S1,55V,200M4, 00~35 (7263  FDH-B012
AZ2ZCR19 152-0141-02 SEMICOND DVC,DI:SW,S51,30v,150MA,30V,00-35 03508 DAZSZY {iN4152)
AZ2CR20 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150M4,30V,D0-35 03508  DA2527 {1N4152)
A22CR2Y 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V,00-35 03508 DAZG27 {IN4152)
A22CR22 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200MA, D035 (07263 FDH-6C12
A22CRz28 152-0066-03 SEMICOND DVC,DI:RECT,SI1,400V, 1A,D0~41 14433 LG4017
AZ2CR45 152~0333-0C SEMICOND DVC,DI:SW,SI,56V,200MA,DO-35 07263  FDH-B012
AZRCRAS 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 03508 DA2527 (IN4152)
AZ22CR50 152-0141-02 SEMICOND DVC,DI:Sw,S1,30V,150MA,30V,D0-35 03508  DA2527 (1N4152)
AZ2CR51 152-0141-02 SEMICOND DVC,DI:SW, 57,30V, 150MA, 30V, DC-35 03508 DAZ527 {1N4152)
A22CREZ 152-0333-0¢ SEMICOND DVC,DI:SW,SI,55V,200MA,DC-35 07263 FOH-8012
AZ2CRB8 152-0066-03 SEMICOND DVC,DI:RECT,SI, 400V, 1A,00~41 14433 |GA017
AZ2CR64 152-0333-00 SEMICOND DVC,DI-SW,51,55v,200MA,D0-35 (7283 FOH-5012
A22CR76 152-0066-03 SEMICOND DVC,DI:RECT,SI,400V,1A,00-41 14433 LG4017
AZ2CR84 152-0333-00 SEMICOND DVC,DI.SW,S1,55V,200MA, D035 07263  FDH-60312
AZZCR26 152~0066~03 SEMICOND DVC,DI:RECT,S1,400V,3A,00-41 14433 LGAOLY
A22CR114 152-0333-00 SEMICOND DVC,D1:5W,SI,55V,200MA, 00-35 07283  FDH-6012
A2ZCR132 152-0086-03 SEMICOND DVC,DI:RECT,SI, 400V, 1A,D0-41 14433 LG40L7
A22CR142 152-0423-00 SEMICOND DVC,DI:RECT,SI,400V,3A,M176A 04713 IN5000
A22CR143 152-0141-02 SEMICOND DVC,D1:5W,51,30V, 15084, 30V,00-35 03508  DAZ527 (1N4152)
A22CR144 152-0423-00 SEMICOND DVC,DI:RECT,SI,400V,3A M176A 04713 INKOCO
AZ2CR148 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 (3508  DA2527 {iN4152)
A22pP82 131-0588-00 TERMINAL, PIN:G.46 L X 0.025 50 PH BRZ 22526 48283-029
{QUANTITY OF 10)
A22P83 131 -0589-06 TERMINAL,PIN:0.45 L X 0.025 SQ PH BRZ 22526 48283-028
{QUANTITY OF 8)
A22P90 131-0808-C0 TERMINAL,PIN:0.365 L X 0.025 8RZ GLD PL 22528  48283-036
{QUANTITY OF 2)
Az2Qee 151-G350-00 TRANSISTOR:PNP, ST, TO-92 04713 SPSBY00
A22Q34 151-0103-00 TRANSISTOR:NPN,SE,TO-5 04713 SM1307
A22Q38 151-0134-00 TRANSISTOR: PRP, 51,7039 04713 SM3195
A22052 151-0347-00 TRANSISTOR:NPH, 51,70-62 04713 SPS7951
A22068 151-0347-00 TRANSISTOR:NPN, 81, T0-92 04713  SPS7951
A22G88 151-0342-00 TRANSISTOR:PNP, ST, TG-92 07263 S035828
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Component No. Part Ho. Effective  Bscont Neme & Description Code  Mfr. Part No.
A22Q118 151-0302-00 TRANSISTOR:NPN,SI,T0-18 04713 ST89%
AZ20l44 151-0190-05 TRANSISTOR:SELECTED 2N3804 80009  151~0190~05
Az2Q148 151-0373-00 TRANSISTOR: PNP,S1,TD-127 04713 SJE925
A22R1 321-0369-00 RES,FXD,FILM:68.1K OH¥, 1%,0. 125, TC=TQ 19701  5043zDEBKIOF
AZZR2 321-0386-00 RES,FXD,FILM: 102K OBM, 1%,0.125, TC=10 07718  CEAD1O202F
AZ2R3 321-G336-00 RES, FXD,FILM: 30.9K GHM,1%,0.125W,TC=TC 19701 5043ED3CKEOF
A22R4 321-G290-00 RES,FXD, FILM: 10.2K OHM,1%,0.1254,TC=TC 19701 5043EDICK20F
AZZRE 321-0319-00 RES,FXD,FILM: 20.5K OHM,1%,0. 1254, TC=T0 19701 H0O33ED2CKE0F
AZZR8 315-0332-00 RES, FXD, FTILM: 3.3K OHM,5%,0.250 57668  NTR253-E03K3
A2ZR10 323-0265-00 RES,FXD, FILM: 5.52K OHM, 1%,0. 54, TC=T0 75042  CECTO-5E21F
AZ2R1Z 315-0512-00 RES,FXD, FILM: 5, 1K OHM, 5%, 0.25W 57668  NTRZAI-EOSKL
AZ2RL3 315-0103-00 RES, FXD, FILM: 10K OHM,5%,0.25W 19701 B043CX1CKO0)
AZ2R14 321-0730-08 RES,FXD, FILM:5.703K CHM,0.2%,0. 1254, TC=T9 19701 5033RESK7O3C
AZZR1E 311122500 RES, VAR, NONWW: TRMR, 1K OHM,0.5W 32997 3386F-T04-102
A27R16 321033100 RES,FXD,FILM: 27 4K OHM, 1%,0. 1254, TC=T9 19701 5033RE27KAF
AZ2R17 315-0151-00 RES, FXD, FILM: 150 OHM,5%,0.25W 57668  NTReSJ-EIS0E
AZZR21 315-0104-00 RES, FAD, FILM: 100K OHM,5%,0.254 57668  NTR2SJ-E100K
A22R22 315-0821-00 RES, FXD, FILM: 820 OHM,5%,0.25W 19761 5043CX820R0J
A22R24 315-0331-00 RES, FXD, FILM: 330 OHM,5%,0.254 57668  NTR2BJ-E330E
A2ZR25 315-0471-00 RES,FXD,FILM: 470 OHM, 5%,0.25W 57668  NTR25J-L470L
A22R26 315-0181-00 RES,FXD,FILM: 180 OHM,5%,C.25 57668  NTR25J-E180F
L22R27 315-0512-00 RES,FXD, FILM:5. 1K GHM™,5%,0.25W 57668  NTR25J-£05K1
A22R28 308-0365-00 RES, FXD,Wi:1.5 OHM, 5%, 3 00213 12405-1.5-5
A22R32 315-0432-00 RES, FXD,FILM: 4. 3K ORM,5%,0.25W E7668  NTR25J-E04K3
AZZR34 304-0102-00 RES, FXD, CMPSN: 1K OHM, 10%, 1W 01121 GB1OZ21
A22R36 315-0121-00 RES,FXD,FILM: 120 OHM 5%, 0.25W 19761 5043CX1Z0R0J
A2ZR37 315-0123-00 RES, FXD, FILM: 12K OHM,5%,G.25¢ 57668  NTR25J-£12K0
A2ZR3B 301-0182-00 RES, FXD, FILM: 1,8K OHM, 5%,0.5W 19701 5053CX1K800J
A27R42 315-0203-00 RES, FXD, FILM: 20K OHM,5%, 0. 25 57668  NTR25J-E 20K
A22R44 315-0103-00 RES, FXD, FILM: 10K OHM, 5%, 0, 25W 19701 5043CK10K00]
A2ZR45 321-0824-07 RES, FAD, FILM- 40K OHM,0.1%,0. 125, TC=T9 19701  5033RE40KO0B
AP2R45 321-0924-07 RES, FXD, FILM: 40K OHM,0.1%,0.125W, TC=T9 19701 HO33REAOKCOB
AZZRAT 315-0151-00 RES, FXD,FILM: 150 OHM,5%, 0,254 E7668  NTR25J-EIRCE
AZ2R51 315-0104-00 RES, FXD, FILM: 100K OHM, 5%, 0.25W 57668  NTR25J-E100K
AZZR52 315-0821-00 RES, FXD, FILM: 820 OHM,5%,0.254 19701 H043CX8Z0R0J
AZIR54A 315-0511-00 RES, FXD, FILM: 510 OHM,5%,0.25W 19701 5043CX510R0J
A2PRES 315-0471-00 RES, FXD, FILM:470 OHM,5%,0.25W 57668  NTRZRJ-E470C
AZZRES 315-0181-00 RES,FXD,FILM: 180 OHM,5%,0.254 57668  NTR25J-E180f
AZ2RET 315-0512-00 RES, FXD,FILM:5. 1K OHM,5%,0.254 57668  NTR2RJ-EC5KI
A22R58 308-0686-00 RES, FXD,WW:2.2 OhM, 5%, 2% 75042 BWH-2RZ0GJ
A22R61 321-0332-07 RES,FXD,FILM:28.0K OHM,0.1%,0.125W,TC=19 18701 5033REZBKOCB
A22R62 371-1296-07 RES, FXD, FILM: 12.0K OHM,0.1%,0.125W,TC=T8 18701 5033RE1ZK00B
AZZRE3 315-0152-00 RES, FXD,FILM: 1.5K OHM,5%,0.25¢ 57668  NTRZAJ-ECIKS
AZeRGT 315-0123-00 RES, FXD,FILM: 12K OHM,5%,0.25W 57668  NTR253-E12K0
A22RB3 315-0302-00 RES, FXD, FILM: 3K GHM,5%,0.25¢ £7668  NTR2SI-EQ3KD
A2ZRBS 315-0822-00 RES,FXD,FILM: 8, 2K OHM,5%,0.25¢ 19701 5043CX8K200J
A22R73 315-0201-00 RES, FXD, FILM: 200 OHM,5%,0.25W 57668  NTR253-E200F
A2ZR74 315-0393-0C RES, FXD, FIIM: 38K OHM, 5%, 0.25W 57868  NTRZ5J-E3SK0
AZZR75 308-0804-00 RES, FXD,Ww: 0,025 OHM,5%,0.54 80008  308-0804-00
A22RTS 315-0151-00 RES, FXD, FILM: 150 OHM,5%,G. 254 B7668  NTR2LJ-L150E
AZZRTT 315-0432-00 RES, FXD, FILM: 4. 3K OHM, 5%,0.25W 57668  NTR2BJ-EO4K3
A22RBO 371-0924-07 RES,FXD, FILM: 40K OHM,0.1%,0, 1254, TC=TS 18701 5033RE40K008
AZZRS1 321-1286-07 RES, FXD,FIiM: 12.0K O, 0.1%,0.1254,TC=T9 18701  5033RE1ZKO0B
AZZRB2 315-0912-00 RES, FXD, FI1LM: 8, 1K OHM, 5%,0. 254 57668  NIRZ5J-E0BK:
AZ2ZRB3 315-0102-00 RES, £XD, FILM: 1K OH4, 52,0250 57868  NIRZHJEOLKD
A22RB7 315-0123-00 RES, FXD, FILM: 12K OHM,5%,0,25¢ 57668  NYRZ5J-ELZKG
AZ2R88 315-0302-00 RES, XD, FILM: 3K OHM, 5%,0, 25w 57668  NIRZ5J-EQ3KC
A2ZRY3 315-0201-00 RES, FXD, FILM: 200 OHM, 5%, 0. 254 57668  NTRZ5J-E200E
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Replaceable Elecirical Parts - 79044

Tektronix  Serial/Asserbly No. Wfr.
Component No. Part No. Fffective  Dscont Name & Description Code  Mfr. Part No.
Az2zRo4 315-0393-00 RES, FAD, FILM: 39K OHM,5%,0.25W 57668  NTR25J-E38KD
AZZR95 308-0804-00 RES,FXD,WW:0.025 OHM,5%,0.5¢ 80009  308-0804-00
AZ279B 315-6151-00 RES, FXD, FILM: 150 OkM,5%,0.254 57668  NTRZBJ-EIS0E
A22Ra7 315-0432~00 RES, FXD, FILM:4.3K OHM,5%,0.25W 57668  NTRZBJ-ED4K3
AZZR113 321-1713-07 RES, FXD, FILM: 36K OHM 0.1%,0.125,TC=T9 19701 5033RE36K00B
AZ2R114 321-0926-07 RES, FXD, FILM: 4K OHM,C.1%,0.1254, TC=T9 19761  5033RE4K00B
AZ2R12% 315-0512-00 RES, FXD, F1LM: 5, 1K OHM, 5%,0.25W 57668  NTR25J-E05KL
A22R122 315-0201-00 RO31871 RES, FXD, FIiM: 200 OHM,5%,0.25% 57668  NTR25J-E2COE
A22R126 315-0131-00 RES, FXD, FILM: 13G OHM,5%,0.25W 16701 B043CX130R04
A22R127 315-0203-00 RES, FXD, F1LM: 20K OHM,5%,0.254 57668  NTR2SJ-E 20K
A22R128 315-0203-00 RES, FAD, FILM: 20K DHM, 5%,0.254 57668  NTR2SJ-E 20K
A22R129 315-0101-00 RES,FXD,FILM: 100 OHM, 5%, 0.25¢ E7868  NYR25J-E 10CE
A22R131 315-0362-00 RES, FXD,FILM: 3.8K OHM, 5%, 0.25¢ 19701 5043CX3KB00
APZRIZ2 315-0151-C0 RES, FXD, FILM: 150 OHM,5%,0.25W 57668  NTRZAJ-E15GE
A22R133 308-0804-00 RES, FXD,WW: 0,025 OHM,5%,D.5¢ 80003  308-0804-00
A22R134 308-0804-00 RES, FX0,WW:0.025 OHM,5%,0.5W 80008  308-0804-00
A22R135 315-0470-00 RES, FXD,FILM:47 OHM,5%,0.25W 57668  NTR25J-E47EC
AZZR13B 315-0432-00 RES, FXD, FILM:4.3K OHM,5%,0.25W 57668  NTR25J-E04K3
AZZR14} 315-0822-00 RES, FXD, FILM:8.2K OHM, 5%,0. 254 19701  BOA3CX8KZ00)
A22R142 315-0103-00 RES, FXD, FILM: 10K O4M,5%,0.25¢ 18701  5043CX10K00J
AZ2R143 315-0243-00 RES, FXD, FILM: 24K OHM,5%,0.25W 57668  NTR2AJ-EZ4KD
AZ2R144 315-0552-00 RES, FXD, F1iM: 5. 8K OHM, 5%,0.25W 57668  NTR2RJ-ECAKS
A22R145 315-0221-00 RES, FAD, FI1LM: 220 OHM,5%,0.25W 57668  NTR25J-E220E
AZ2R148 308-0702-00 RES, FAD,Ww:0.33 OHM, 5%, 2% 75042 BWH-R3300J
A2ZR152 301-0861-00 RES,FXD, FILM: 560 OHM,5%,0.5W 01121  EBSS1S
A2ZR156 301-0451-00 RES, FAD, FILM: 430 OMM, 5,0, 54 19701 BD53CXA3OR0D
Az2ins 156-0067-12 B016100 BO10784 MICRGCKY, LINEAR :OPERATIONAL AMPLIFIER 01285  UA741CJG
Az2U15 156-0067-01 BOLC785 8041970 MICROCKT, LINEAR :OPNL AMPL,CHECKED 04713 MCi741CPIDS
A2guls 156-0067-00 B041971 MICROCKT , LINEAR:OPNL AMPL,SEL 04713 MCI741CP1
A22045 156-0067-12 BO1G100 8010784 MICROCKT, LINEAR:OPERATIONAL AMPLIFIER 01295  UA741CJ6
A22U45 156-0087-C1  BO10785 B041870 MICRCCKT, LINEAR:OPNL AMPL,CHECKED 04713 MCI741CPIDS
A2zli4s 156-0067-00 B041971 MICROCKT , LINEAR :OPNL AMPL,SEL 04713 MC1741CP1
Az22uB4 156-0158-04 MICROCKT , LINEAR:DUAL OPNL AMPL 01295 MC1458J6
Azausd 156-(158-04 MICROCKT , LINEAR:DUAL OPNL AMPL 01285 MC14h8JG
Azeull4 156-0158-04 MICROCKT , L INEAR:DUAL OPN: AMPL 01295  MC145806G
AZ2VRIC 152-0217-00 SEMICOND DVC,DI:ZEN,SI,8.2V,5%,0.4W,D0-7 04713 SZG20
AZ2VRIZ 152-0212-00 SEMICOND DVC,CI:ZEN,SI,9V,5%,0.5¢,00-7 04713 SZ50646RL
AZ2VR17 152-0283-00 SEMICOND DVC,DI:ZEN,SI,43V,5%,0.44,0-07 04713 5714Z57KRL
A22VR32 152-0281-00 SEMICOND DVC,DI:ZEN,SI,22V,5%,0.4W,00-7 12954 1N9B9B/DO-35
AZ2VR36 152-0281-00 SEMICOND DVC,DI:ZEN,SI,22v,5%,0.4%,00-7 12654  IN9BYB/DO-35
A22VRAT 152-0283-00 SEMICOND OVC,DI:ZEN,SI,43Y,5%,0.4W,D-07 04713 SZ14257KRL
AZ2VR152 152-0175-01 SEMICOND DVC,DI:ZEN,SI,5.6V,5%,0.4%,00-7 04713  SZGROZIR:
AZ22YRLSE 152-0175-C1 SEMICOND DVC,Di:ZEN,S1,5.8V,5%,0.4%,00-7 04713 SZGSOR1RL
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Tektronix  Serial/Assambly No. Mfr.
Component No., Part Ho. Effective  Bscont Name % Description Code  Mfr. Part No.
A23 670-6259-01 BO16100 B019399 CIRCUIT BD ASSY:INVERTER 80003  570-6259-01
AZ3 B70-6258-02 BO20000 CIRCUIT BD ASSY:INVERTER 80008 §70-8253-02

{PART OF 520-0283-02)

AZ3CE 283-0022-00 BO10100 8019999 CAP,FXD,CER DI:0.0ZUF, +100-0%, 1400V 59660 38885317500203Z
AZ3C5 119-1168-0C 8020000 CAPACITOR-RES:C.1UF,20% & 22 OHM,10%,250VAC 14752  RG1782-1
A23CE 283-0022-00  BC10100 B019999 CAP,FXD,CER DI:0.02UF, +100-0%, 1400V 59660  388853125U02037
AZRC1Y 283-0057-00 CAP, FXD,CER DI:C. 1UF,+80-20%, 200V 04222  SRIOBE104ZAA
Az3ce7 283-0280-00 BO1010C B019999 CAP,FXD,CER DI 2200PF, 10%, 2000V 60705  564CBAZ202EH222Z
Az3C27 283~0351-00 B020000 CAP,FXD,CER DI:300GPF, 20,3000V 51406  DHRL7ZSUS02M3KV
Az3Cz8 283-0280-00 B010100 B019999 CAP, FXD,CER DI:2200PF, 10%, 2000V 60705  564CBAZ0ZEHZZ2
Az3028 283-0351-00 B020000 CAP, FXD,CER DI:5000PF, 20%, 3000V 51408  DHRL7Z5U502M3KV
AZ3C29 285-0939-00 CAP, FXD, PLASTIC:3UF, 5%, 400V 04099 TEK13-17
A23C31 280-0891-00 CAP,FXD, ELCTLY: 1UF 475 -10%, 507 55680  ULALHDICTEA
A23C35 283-0060-00 CAP, FXD,CER DI:100PF,5%, 200V 59660  855-5350231014
AZ3C36 283-0280-00 CAP,FXD,CER DI:2200PF, 1%, 2000V BO705  5GACBAZ0ZEH222
AZ3C38 283-0279-00 CAP,FXD,CER DI:0.0010UF, 20%, 3000V 51406  DHRI2YSS3102M3KY
AZ3C39 250-0891-0C CAP, FXD,ELCTLT: 1UF +75 -10%, 50V 55630 ULAIHO10TEA
Az3taz 283-0079-00 CAP,FXD,CER DI:0.01UF, 20%,250¥ 04222 SRE03CI03MAA
AZ3CA3 290-0767-00 CAP,FXD, ELCTLT :4.7UF ,+75-10%, 160VDC 54473 ECLAZCS4R7
AZ3CR15 152-0396-01 BO10100 BO19998 SEMICOND DVC,DI:RECT,SI,400V,3A 14836  KBPCB04-1
AZ3CRLS 182-G750-00 BG20000 SEMICOND CVC,DI:RECT BRDG,B00V,3A,FAST RCVY 0RB28  RKBPCE06-12
A23CR32 152-0107-00 SEMICOND DVC,DI:RECT,S1,400 V,400MA, AL 12088 "Gr27"
AZ3CR33 152-0400-00 SEMICOND DVC,DI:RECT,SI,400v,1A 04713 SRI977K
A23CR34 152~0400~00 SEMICOND DVC,DI:RECT,SI, 400V, 1A 04713 SR1G7IK
AZ3CR38 152-0081-00 SEMICOND DVC,DI:SW,SI,175Y,0.1A,D5-35 07263  FDHZ1BL
AZ3CR37 152-0061-00 SEMICOND DVC,DI:SW,.SI,178V.0.1A.00-35 7253  FOHZ161
AZ3CR38 152-0107-00 SEMICOND DVC,DI:RECT,SI,400 V,400MA, AL izees  "@r27”
AZ3CR3S 152-0400-00 SEMICOND DVEC,DI:RECT,SI, 400V, 1A 04713 SRI97IK
A23CR40 152010700 SEMICOND DVC,DI:RECT,S1,400 V,400MA,AL 12088  "G7z7"
AZ3CRe1 152-0400-00 SEMICOND DVC,DI:RECT,SI, 400V, 1A 04713 SR1977K
A23CR4S 152-0061-00 SEMICOND DVC,DI:SW,SI,175V,C.1A,00-35 07263 FDHZ161
AZ3CR4B 152-0581-00 SEMICOND DVC,DI:RECT,SI, 20V, 1A, ARG 04713 1N5817
AR3CR48 152-G107-00 SEMICOND DVC,DI:RECT,SI,400 V,400MA,A1 12969  "grey”
A23D513 150-0035-00 LAMP, GLOW: GOV MAX, 0.3MA, AID-T WIRE LD TKO213  JHOOS/3011JA
A23E8 118-0181~00 ARSR, ELEC SURGE:230,GAS FILLED 25088 BI-AZ30
AZ3E13 118-0181-00 ARSR,ELEC SURGE:230,GAS FILLED 25088 B1-AZ30
Az3tz4 108-0681-00 COIL, RF: FIXED, 140UH TK1345  108-0681-00
A23Q30 151050800 TRANSISTOR: UJT,SI,T0-98 03508  X13T520
AZ3034 151-0632-00 TRANSISTOR:NPN, SILICON, TO-220 04713 SJE1946
A230Q40 151083200 TRANSISTOR:NPN, SILICON, TO-220 04713 SJE1946
A23043 151-0347-00 TRANSISTOR:NPN,31,70-92 04713 SPS7951
AZ3045 151-0350-00 TRANSISTOR: PNP, ST, TO-82 04713 SPSE700
AZ3046 151-0260-00 TRANSISTOR:NPN,S1,T0-39 04713 ST1083
AZ3R5 304~0270-0C0  BO10100 8019998 RES, FXD,CMPSN: 27 OHM,10%, W 01121  GBZ701
AZ3R8 308-0503-00 BC10100 5019999 RES, #XD,WW:6.8 CHM,5%,2.5W 14183 SA31-BRE0J
AZ3R9 304-0473-00 RES, FXD, CMPSN: 47K OHM, 10%,1W 01121 GB4731
AZ3R10 303-0184-00 RES, FXD, CMPSN: 180K OHM, 5%, 1W 01121 GBI84G
AZ3RI1Z 308-0503-00 8G10100 B019999 RES, FXC, WW:6.8 OHM,5%,2. 5 14183  SA31-BROOJ
AZIRI3 304-0473-00 RES, FXD, CMPSN: 47K ORM, 10%,1W 01121 GB4731
AZ3R19 302-0565-00 RES, FXD, CMPSN: 5,64 OHM, 10%, 0.5 01121  E£BBG5L
A23RZ1 304-0154~09 RES, FXD, CMPSN: 150K OHM, 10%, 1W 0ii2l 68 1541
A23R25 315-0471-00 RES, FXD, FILM:470 OHM,5%,0.254 57668  NTR25J-E470E
AZ3R31 303-0100-00 RES, FXD, CMPSN: 10 OHM, 5%, 1W 01121 6B10OS
A23R32 315-0220-00 RES,FXD,FILM:22 OHM, 5%,0.25W 18701 5043CX22R00J
A23R38 315-0103-00 RES, FXD, FILM: 10K OHM,5%,0.25¢ 19701 50430X10x00J
A23R37 301-0200-00 RES, FXD, FILM:20 OHM, 5%,0.% 19701 5053CX20R00J
AZ3R3E 315-0332-00 RES, FXD, FILM: 3.3K OHM, 5%,0. 254 57688  NTR25J~E03K3
A23R38 30:-0200-00 RES, FXD, FILM: 20 OHM, 5%, 0. 3 19701 5053CX20R00J
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Tektronix  Serial/Assembly No. Mfr.
Comeanent Ho, Part No. Effective  Dscont Hane & Description Code Mfr. Part Ho.
AZ3R40 315-0220-00 RES, FXD,FILM:22 OHM, 5%,0.25W 19701 BO43CX22R0O0J
A23R41 315-0753-00 RES, FXD, FILM:75K OHM, 5%, 0. 250 57668  NTR253-E75KD
A23R4Z 315-0303-00 RES, FXD, FILM: 30K OHM, 5%, 0.25¢ 19701 5043CX30K0CI
AZ3R43 315-0274-00 RES, FXD, FILM: 270K OHM, 5%, 0, 25W 57668  NTR253-£270K
AZ3R44 315-0270-00 RES, FXD,FILM: 27 QHM,5%,0,25¢ 19701 5043CX27R0CJ
AZ3R45 315-0182-00 RES, FXD, FILM: 1 BK ORM, 5%,0.254 57666  NTR250-EIK8
AZ3R4E 315-0123-0¢ RES, FXD,FILM: 12K OHM,5%,0.25W 57668 NTR25J-E12KD
A23R4T 301-0184-00 RES, FXD,FILM: 180K OHM,5%,0.5¢ 57668  TRE0J-E1BOK
AZ23RT9 307-0353-0C RES, THERMAL:5 OHM, 10% 15454  5DASROK2705S-SIL
AZ23RT13 367-0353-00 RES, THERMAL:5 OHM, 10% 15454 SDASROKZ70SS-SIL
A2378 120-0636-00 XFMR, PWR, STPON:LINE TRIGGER TK2038  120-0636-00
A23725 120-0743-00 XFMR, TORCID: 80009  120-0743-00
A23730 120-0744-00 XFMR, TORDID:5 WINDINGS TKI1345 120-0744-06
A23735 120-0747-00 XFMR, TORGID: TK1345  120-0747-00
Az3TP31 214-0579-00 BOL0100 BO42118 TERM, TEST POINT:BRS CD PL 86009 214-0579-00
A237P34 214-05759-00 TERM, TEST POINT:BRS CD PL 80009 214-0578-00
AZ3TP38 214-0579-00 BO1G100 BU42116 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
A23TP45 214-0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0578-00
AZ3VR3E 152-0241-00 SEMICOND DVC,DI:ZEN,S1,33V,5%,0.4W,00-7 14552 1N973B
AZ3VR4S 152-0428-00 SEMICOND DVC,DI:ZEN,SI, 120V, 5%,0.44,00-7 D4713 5713202 (1N9878)
AZ3W5 131-0566-00 B020000 BUS,CONDUCTOR:DUMMY RES,0.094 0D X 0.225 L 24546 OMA O7
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Tektronix  Serial/Assenbiy No. Mfr.
Component No. Part No. Effective  Uscont Neme & Description Code Mfr. Part No.
AZ4 119-1048-00 DELAY LINE,ELEC:B5NS,50 OHMS 80009  119-1048-00
(NG ELECTRICAL PARTS)
A24pls e o (NOT AVATLABLE,USE A24)
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Replaceable Electrical Parts - 7904A

Tektronix

Serial fAssembly No. Mfr.

Companent: No. Part No. Effective  Dscont Hame & Description Code  Mfr, Part Ho.

A25 670-8052-00 CIRCUIT BD ASSY:FRGNT PANEL DISPLAY 80009  B70-8052-00

AZRP20 131-1149-00 CONTACT  ELEC:CKT BD ECGE,PH BRZ SIL PL 80009  131-1149-00
(QUANTITY OF 2}

AZ5P21 131-1148-00 CONTACT,ELEC:CKT BD EDGE,PH BRZ SIL PL 80009  131-1149-G0
(QUANTITY OF 2}

AZ5P22 131-1149-00 CONTACT  ELEC;CKT BD EDGE,PH BRZ SIL PL 80009 131-1149-G0
(QUANTITY OF 2}
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Replaceable Electrical Parts - 709044

Tektronix  Serial/Assenbly No. #fr.

Comparient. No. Part %o. -~ Effective  Dscont Hame & Description Code  Mfr. Part Mo

AZB 670-8053-00 CIRCUIT BD ASSY:FRONT PANEL DISPLAY 80008 670-8053-00

A26P20 131-1149-00 CONTACT, ELEC:CKT 8D EDGE,PH BRZ SIL. PL 8000¢  131-1149-0C
(QUANTETY OF 2)

AZBP2Y 131-1148-00 CONTACT,ELEC:CKT BD EDGE,PH BRZ SIL PL 800C  131-1149-00
{QUANTITY OF 2)

A28P22 131-1149-00 CONTACT, ELEC:CKT BO EDSE,PH BRZ SIL PL 80008  131-1148-00

{QUANTITY OF 2)
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Replaceable Electrical Parts -~ 79044

Tektronix  Serial /Assembly No. Mfr.
Component Mo, Part Mo. Effective Dscont Hame & Description Code  Mfr. Part Ho.
Az? 570-4346-00 CIRCUIT BD ASSY:READOUT PROTECTION #1 BOO0S  670-4346-00
(PART OF 672-0572-00)
AZTCRZ235 152-0333-00 SEMICOND DVC,DI:SW,SI,55v,200MA,00-35 07263  FDH-6012
AZ7CR2236 152-0333-00 SEMICOND DVC,D1:5W, 51,55V, 200MA, DC-35 07263  FDH-B012
AZTCR2237 152-0333-00 SEMICOND DVC,DI:SW,SI,55¥,200MA, DO-35 07263 FDH-B012
AZTCRZ238 152-6333-60 SEMICOND DVC,DI:5W,S1,55V,200MA,00-35 07263  FDH-B012
AZ7CR2238 152-0333-00 SEMICOND DVC,DI:SW, 51,55V, 200MA, DO-35 07263  FDH-6012
A27CR2240 152-0333-00 SEMICOND OVC,DI:SW,S$1,55V,200MA, D035 07263 FDH-6012
AZTCR2241 152-0333~00 SEMICOND DVC,DI:SW,51,55V,200MA, DO-35 07263  FDH-8012
AZ7CR2242 152-0333-00 SEMICOND DVC,DI:SW, 51,55V, 200MA, DO-35 07263 FDH~B012
A27CR2243 152-0333-00 SEMICOND DVC,DI:SW, 51,55V, 200MA, DO-35 07283  FDH-6012
AZ7CR2244 152-0333-00 SEMICOND DVC,DT:SW,S1,55V,200MA,DO-35 07263 FDH-6012
AZ7CR2245 152-0333-00 SEMICOND DVC,DI:SW,SI, 55V, 200M8,D0-35 07283  FOH-60L2
AZ7CR2246 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200MA,D0-35 07263  FDH-B012
AZ7CR2247 152-0333-00 SEMICOND DVC,DI:SW,SI,55Y,200MA,DO-35 Q7283 FDH-B012
AZ7CR2248 152-0333-00 SEMICOND DVC,DI:5W,S1,55V,200MA,D0-35 07283 FOH-6012
AZ27CR2249 152-0333-00 SEMICOND DVC,DI:5w,SI,55v,200M4, D0-35 g7ee3  FDH-8032
AZ7CR2250 152-0333-00 SEMICONG DVC,51:5W, 51,55V, 200MA, DO-35 07263  FDH-8012
AZICR2251 152-0333-00 SEMICOND DVC,DT:3W, 51,556V, 200MA, DO-35 07263 FDH-8012
AZ7CR2252 152-0333-00 SEMICOND DVC,D1:5W, ST, 55¥,200MA, DO-35 07263  FDH-8012
A27CRZ253 152-0333-00 SEMICONG DVC,DI:SW,SI,55V,200M8,D0-35 07263 FDH-8012
A27CR2254 152-0333-00 SEMICOND DVC,DI:5W, ST, 55V, 200MA, DO-35 Q7263 FOH-B0L2
AZTCR2255 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200MA, DO-35 07263 FDH-6012
A27CR2256 152-0332-00 SEMICOND DVC,DI:SW,SI,55Y,200MA, DO-35 07263  FDH-6012
AZTCR2257 152-0333-00 SEMICOND DVC,DI1:5W, ST, 55¢,200MA, DO-35 07263 FDH-6012
AZ7CR2258 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200MA, DO-35 07263 FOH-80%2
A27CR2253 152-0333-00 SEMICOND DVC,DI:SW, ST, 55V, 200M4 D0-35 07283 FDH-B012
AZ7CR2260 152-0333-00 SEMICOND DVC,DI:SW,SI,55Y,200M4,D0-35 07263  FDH-6032
AZTCRZ261 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,200MA,D0-35 07263 FDM-6012
AZTCR2262 152-0323-00 SEMICOND DVC,DI:SW,SI,55V,200MA, DO-35 07263  FDH-6012
A27CR2263 152-0333-00 SEMICOND DVC,DI:SW,SI,55v,200M4,D0-35 07263  FDH-8012
AZ7CR2264 152-0333-00 SEMICOND DVC,DI:SW,SI,55V,Z00MA,D0-35 07263  FOH-8012
AZ7CR2285 152-0333-00 SEMICOND DVC,DI:SW,51,55V,200MA,D0-35 07263 FDH-6012
AZTCRZ266 152-0333-0C SEMICOND DVC,DI:SW,SI,56v,200MA,DO0-35 07263  FOH-B012
AZ7CR2Z67 152-0333-00 SEMICOND DVC,DI:SW,ST,55V,200MA,D0-35 07263  FDH-8012
AZ7P2265 131-0589-00 TERMINAL PIN:0.46 L X 0.025 SQ P4 BRZ 22528  48283-079
{QUANTITY OF 10}
AZTP2066 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 5§ PH BRZ 22526 48283-029
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Replaceable Electrical Parts - 79044

Tektronix  Serial/Assembiy No. Mfr.
Componentt No. Part Ho. Effective Dscont Mame & Description Code  Mfr. Part No.
A28 £70-1832-05 B010100 8010768 CIRCUIT BD ASSY:MAIN HORIZONTAL AMP 80009 670-1832-05
A28 670-1632-068 BOL0769 CIRCUIT BD ASSY:HORIZONTAL AMPLIFIER 80003  670~1632-06
AZBCI00 290-G778-00 CAP,FXD,ELCTLT: 3UF +50 -10%, 50V, NPLZD 54473  ECE-ASOM1
AZgcize 281-0792-00 CAP,FXD,CER DI:82PF,10%, 100V 04222 MALO1ABZCKAA
AZ8BC260 290-0745-00 CAP XD, ELCTLT: 22UF  +50-10%, 25¢ 54473 ECE-AZ5VEZL
AZBC300 281-0812-00 CAP,FXD,CER DI:1000PF, 10%, 160V 04222 MALOICI02KAA
AZ8C310 281-0123-00 CAP,VAR,CER DI:5-25PF, 100V 58660  518-000A5-25
A28C340 281-0123-00 CAP VAR, CER DI:5-25PF, 100V 58660  518~000A5-25
AZBC350 281-0812-00 CAP FXD,CER DI:1000PF, 108, 100V 04222 MAIDICIOZKAA
AZBC350 290-0745-06 CAP, FXD,ELCTLT: 22UF,+50-10%, 25V 54473 ECE-A2BVZ2L
A28C420 281-0738-00 CAP,FXD,CER DI:470PF,10%, 100V 04222  MALDICA7IKAA
AZBCA30 283-(280-00 CAP,FXD,CER DI:5.8PF,+/-0.25PF, 200V 51642 150 200NPO563C
AZ8C440 281-0788-00 CAP,FXD,CER DI :470PF,10%, 100V 04222 MALOICATIKAA
A28C542 81-0773-00 CAP,FXD,CER DI:0.014F, 10%, 100V 04222 MAZOLCIO3KAA
AZBCS50 281-0773-00 CAP, FXD,CER DI:0.01UF, 10%, 100V 04222 MA201CI03KAA
AZBCE60 283-0003-00 CAP,FXD,CER DI:Q.01UF, +80-20%, 150V 58821  D103740Z5UIDCEX
AZECBLD 281-0165-C0 CAP,VAR,AIR DI:1.9-15.7 PF,25(0W 7497 187-0108-055
A28C811 283-0647-00 CAP,FXD,MICA-DT ;. 70PF, 1%, 10OV 00853  D155E700FO0
AZ8C8B11 283-0633-0C BOZ1180 CAP, FXD,MICA DI:77PF, 1%, 100V 00853  D1BSETTOFD
{C811 IS SELECTABLE)
A28C840 283-0647-00 CAP,FXD,MICA DI:70PF,1%,100 00853 D15S5E700FD
A28C840 283-0833-00 B021160 CAP, FXD,MICA DI:77PF,1%,100¥ Q0853 DISSEF7OF0
(C840 IS SELECTABLE)
A28CEE0 281-0156-00 CAP VAR, AIR DI:1.9~15.7 PF,250V 74970 187-0108-055
A28Ca60 283-0005-00 CAP, FXD,CER DI:0.01UF,+100-0%, 250V 04222  SR303EL103ZAA
AZ8CH10 281-0773-00 CAP,FXD,CER DI:0.01UF, 10%,100v 04227 MAZ0ICIC3KAA
AZ8Ca11 281-0659-00 CAP,FXD,CER DI:4.3PF +/-0.25PF, 500V 52763 2RDPLZOGT 4P30CC
AZ8L920 281-0773-00 CAP FXD,CER DI:0.01UF, 10%, 100V 04222  MAZ01CI03KAA
AZBLIZ2 281-0123-00 CAP VAR, CER DI:5-25PF, 100V SOBB0  518-000A5-25
AZ8C330 283-0003-00 CAP,FXD,CER DI:0.01UF,+80-20%, 150V 58821 D10374073UJBCEX
AZ8Ca31 283-0003-00 CAP FXD,CER DI:0.0LUF,+80-20%, 150V 58821  D10374075UJDCEX
A28C343 281-0773-00 CAP,FXD,CER DI:0.0LUF,10%,100v 04222 MA201C1O3KAA
A28C350 283-0003-0C CAP,FXD,CER DI:0.0LUF,+80-20%, 150V 59821 D1O3ZA0ZEUIDCEX
AZBLS50 281-0659-00 CAP,FXD,CER DI:4.3PF,+/-0.25PF, 500V 52763 2RDPLZOOT 4P30CC
AZ8CR720 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150¥A,30V,D0-35 03508  DAZ527 (1M4152)
A28CR740 152-0141-02 SEMICOND DVC,DI:SW,51,30V,150MA,30V,D0-35 03508  DA2527 (1N4152)
AZ835 131-1003-00 CONN,RCPT, ELEC:CKT BD MT,3 PRONG 80003  131-1003-00
A28J8 131-1003-00 CONN,RCPT, £LEC:CKT 8D MT,3 PRONG 80602 131-1003-00
Az8J12 131-1003-00 CONN,RCPT, ELEC:CKT 8D MT,3 PRONG 80008  131-1003-00
AZBL1BO 108-0245-00 CHOKE, RF:FIXED, 3.90H 76493  BG310-1
Az8l181 108-0245-00 CHOKE, RF :FIXED, 3.9UH 76493  BB310-1
AZ8L220 108-0578-00 COIL, RF:FIXED, 19NH TK1345  108-0578-00
AZ8LZ30 108~0578-00 COIL, RF:FIXED, 194H TKi345 108-0578-0C
AZ8L942 108~0707-00 COIL, RF:FIXED, 128N TK1345  108-0707-00
AZBPEG 131-0608-00 TERMINAL,PIN:C.385 L X 0.025 BRZ GLD PL 22526 4BZ83-036
(QUANTITY OF 2}
A28P95 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22525  48283-036
(QUANTITY OF 8)
A280140 151-0190-00 TRANSISTOR:NPN,SI, T0-92 80008  151-0190-00
AZ8Q320 151-0221-00 TRANSTSTOR: PNP,S1,T0-92 80008 151-0221-00
AzgQszl 151-0221-00 TRANSISTOR: PP, S1,T0-92 800G8  151-0221-00
A28Q330 151-0221-00 TRANSISTOR: PNP,SI,T0-92 80008 151-0221-00
A28Q340 151-0221-00 TRANSISTOR: PNP, ST, T0-92 80008 151-0221-00
A28Q410 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80008 151-0220-00
AZ8R420 151-0220-00 TRANSISTOR:PNP,S1,70-92 80005 151-0220-00
AZ83430 151-0220-00 TRANSISTOR:PNP,51,70-82 80009  151-0220-00
AZBGE20 151-0220-00 TRANSISTOR:PNP, SI,70-92 80009 151-0220-00
AZsg62L 151-0434-00  B010100 BC10140 TRANSISTOR: PNP, SI,TG-72 04713 557144
Az8Q621 151-0434-01 8010141 TRANSISTOR: SELECTED 04713 SS7144H
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Tektronix  Serial/Assembly No. HMfy.
Camonent Ho. Part No. Fffective  Dscont Name & Description Codz  Mfr, Part No,
A23063C 151-6198-00 TRANSISTOR: SELECTED 04713 5PS8802-1
AZ806A0 151-0220-00 TRANSISTOR . PP, SI,T0-82 80008 3151-0220-00
AZ8081C 151-0220~00 TRANSISTOR: PNP,SI,T0-82 80008 151-0220-00
AZBOB2G 151-0220-00 TRANSISTOR: PNP,SI, TO-82 80009 151-0220-00
AZ80830 151-0180-00 TRANSISTOR:NPN, ST, T0-82 80009  151-0180-00
AZ8QB5C 151-0302-00 TRANSISTOR:NPN,SI, T0-18 04713 57898
AZBRO10 151-0274-00  BGL1010C BG10140 TRANSISTORNPN, ST, TO-5 04713 557394
AZ8QRL0 151-0274-C1 BO10141 TRANSISTOR: SCREENED 04713 SS7304H
AZBR920 151-0270-G0 B010:i00 BC10140 TRANSISTOR:PNP,SI,TO-5 04713 57918
AZBQ920 151-0270-G3 BC10141 TRANSISTOR : SCREERED 04713 ST919H
AZBQR30 151-0270-00 BG10100 B010140 TRANSISTOR:PNP,SI, T0-5 04713 ST1918
AZ80830 151-0270-03 8010141 TRANSISTOR : SCREENED 04713 STOISH
AZBQS40 15:-0274~00 BQ10100 8010140 TRANSISTOR:NPN, ST, T0-5 04713 857384
AZ280S40 151-0274-03 8010141 TRANSISTOR: SCREENED G4713  S573944
AZBRI00 315-0100-0C RES, FXD,FILM:10 DHM, 5%,0. 250 19701 BOA3CX10RROGS
AZBRI0 311-0805-00 RES, VAR, NONwM: TRMR, 200 OHM, 0.5 32697  3329H-G48-201
AZ8R110 321-0251-400 RES, FXD, FILM:4, 02K OHM,1%,0.1254W, TC=TD 18701  5033ED4K0Z0F
AZ8RILL 321-0193-00 RES, FXD,FILM: 1K OHM, 1%,0.125W,7C=T0 18701  5033EDIKOOF
A2BRIIZ 321-0078-00 RES,FXD,FILM:63.4 OHM, 1%,0. 125, TC=TC 91837  CMF55116G63R40F
A2BRII3 315-0822-00 RES, FXD, FILM: 8. 2K OHM, B%,0. 250 19701 B043CXBKZ00J
AZ8R114 311-0607-00 RES, VAR, NONwW: TRMR, 10K OHM, 0. 5W 73138 B2-25-2
A28R120 323-0167-09 RES, FXD, F11M: 538 OHM, 1%,0.5W, TC=T0 (7716  CECDB3BROF
AZ8R1Z1 311-0609-00 RES, VAR, NONWW: TRMR, 2K OHM, 0. 5W 32897 3328H-1.58-202
AZBR1ZZ 321-0135-00 RES, FXD, FILM: 248 OHM, 1%,0. 125, TC=T0 07716  CEADR4OROF
Azgr123 315-0822-00 RES, FXD, FILM:8.2K {HM,5%,0.254 18701 50430X8K200J
A28R130 315-0563-00 RES,FXG, FILM: 56K QMM, 5%, 0,25 19701 5043CX56KD0S
AZBR131 321-0135-G0 RES, FXD,FILM: 243 OHM,1%,0.125W, TC=T0 07716 CEAD24GROF
AZBR132 323-0167-00 RES, FXD, FILM: 538 OHM, 1%,0.5W, TC=T0 07716 CECDS3GROF
AZ8R133 321-0078-00 RES, FXD,FILM:83.4 ORM,1%,0.125, TC=T0 91637  CMF55118GG3R40F
AZBR140 315-0822-00 RES, FXD,FIiM:8. 2K OHM,5%,0.25¢ 19701 5043CX82000
A28R141 321-0193-00 RES, FXD, FILM: 1K OHM, 1%,0.125W,7C=T0 19701 5033EDIKOOF
A28R14Z 315-0222-00 RES,FXD,FILM:2.2K OHM,5%,0.25W 57668  NYRZGJ-EO2KZ
A2BR1S0 307-0106-00 RES, FXD,CMPSN: 4,7 OHM,5%,0.254 01121 CB 4765
A28R220 315-03300-00 RES, FXD, FILM:30 QHM, 5%, 0. 25W 19761 5043CX3CR00J
AZ8R221 321-G155-00 RES,FXD, FILM: 402 OHM,1%,0.128W, TC=TO 07716 CEADAQZROF
AZBR230 311-0634-00 RES, VAR, NONWAW: TRMR, 500 OHM,0.54 32997 3329H-L58-301
A28R231 315-0300-00 RES, FX0, FILM: 30 OHM, 5%,0.254 18701 5043CX30R0CJ
A28R232 321-0118-00 RES,FXD, FILM: 168 OBM,1%,0.125%, TC=T0 07716  CEADLGOROF
AZBR240 311-0613-00 RES, VAR, NONWW: TRMR, 100K OMM, 0. 5% 32997  3329H-G4R-104
AZ28R300 321-01687-00 RES, FXD, FILM: 536 ObM, 1%,0.1250W, TC=10 07716 CEADS38ROF
AZBR30T 321-0228-00 RES,FXD,FILM: 2.32K OHM, 1%,0.1254, TC=TC 19701 5043ED2K32F
AZ8BR302 315-0473-00 RES, FXD, FILM: 47K OHM,5%,0.254 57688  NTRZSJ-E47KC
AZBR310 321-0228-00 RES, FXD,FILM:2.32K GHM, 1%,0.125W, TC=TD 19701 S043ED2K32F
AZ8R311 321-0120-00 RES, FXD,FILM: 174 OHM,1%,0.125W, TC=T0O Q7716 CEADI74ROF
AZ8R312 311-0605-00 RES, VAR, NONWW: TRMR, 200 CHM, 0. 54 32887  3328H-G48-201
A28R320 315-0300-00 RES, FAD,FILM: 30 OHM, 5%,0.25¢ 19701 5043CX30R00J
AZBR321 315-0101-60 RES, FXD,FILM: 10G OHM,5%,0.289 57668  NTR25J-f 100E
AZBR3z22 32:-0185-00 RES,FXD, FILM: 825 OHM,1%,0.1254, TC=TO 07718  CEADBZBROF
AZBR33D 321-0119-00 ' RES, FXD, FILM: 169 OHM,1%,0.1254, TC=TD 07716  CEAD1B9ROF
AZBRI3 315-0101-00 RES, FXD, F1LM: 100 OHM,5%,0.254 57668  NTR2RJ-E 100E
AZ8R340 311-0805-00 RES, VAR, NONwh ; TRMR, 200 OHM, 0.5 32997  3320H-G48-201
A28R341 321-0120-06 RES,FXD,FILM: 174 OHM, 1%,0.125W, TC=T0 07716  CEAD174RCF
AZBR3B0 315-0103-00 RES,FXD, FTLM: 10K OHM,5%,0.25¢ 19701  5043CX10K0CS
A28R351 321-0228-00 RES,FXD,FILM: 2.32K OHM, 1%,0.125W, TC=TO 18701 5043EDPK32F
AZBR3E? 315-0300-00 RES, FXD, FELM: 30 OHM, 5%,0.25W 18701 5043CX30R00J
A28R352 321-0228-00 RES,FXD, FILM:2.32K OHM,1%,0. 1250, TC=TO 18701  5043fD2K32F
AZBRA20 315-0181-00 RES,FXD, FILM: 180 OHM,5%,0.254 57668 NTR25J-E180E
ACBRA4G 315-0181-00 RES, FXD, FILM: 180 OHM,5%,0.250 E7668  NTR25J-E180E

7-686 REV JUL 1087



Replaceable Electrical Parts - 79044

Tektronix  Serial/Assembly No. : M.
Component No. Part No. Effective  Dscont Mame & Description Code  Mir. Part No.
AZBR52Z 315-0102-00 RES, FXD, FILM: 1K OHM, 5%,0.25W 57668  NTRZAJEGIKD
AZBRA2Z 315-0300-00 RES, FXD, FILM; 30 OMM, 5%,0. 254 18701 5043CX30R00
AZBRS30 315-0432-00 RES,FXD,FILM: 4 3K OHM, 5%, 0.25W 57688  NTRZAJ-EQ4K3
AZBR531 315-0220~00 RES, FXD,FILM: 22 OHM, 5%,0. 256 18701 5043CX22R004
AZBRE32 315-0300-00 RES, FXD, FELM: 30 OHM, 5%,0. 25W 19701 - 50430X30R00J
AZBRBAG 315-0162-00 RES, FXD, FILM: IK OHM, 5%, 0, 25W 57668  NTRZ5JEQLKD
ACBRB42 315-0220-00 RES,FXD,FILM: 22 OHM, 5%, 0. 256 19701 50430CX22R00J
APBREGG 307-0106-00 RES, FXD,CMPSN: 4.7 OHM, 5%,0.254 01121 (B 4765
AZBRBIC 323-0706-01 RES, FXD,FILM: 800 OHM,0.5%,0.5W,TC=T0 07716 CECDBOORCD
AZ8RB30 311-0635-00 RES, VAR, NONWA: TRMR, 1K OHM, 0. 54 32997 3320H-G48-102
AZ8RE40 323-0706-01 RES, FXD,FILM: 800 OHM,0.5%,0. 5, TC=TO G7716  CECDBOCROD
AZBRE50 308-0304-00 RES, FXD,WW: 1.5K OMM, 1%, 3W 44655  43F1KS
AZBRTO0 308-0304-00 RES, FXD, W :1.5K OHM, 1%, 3% 44855  43F1K5
A28RT20 321-0068-00 RES, FXD,FILM:47 .5 OHM, 0. 5%,0. 1250, TC=T0 91637 CMF5511BGA7R50F
A28R721 315-0102-00 RES, FXD, FILM: 1K OHM, 5%,0. 25W 57668  NYRZAJECIKD
AZBRTZ2Z 321-0205-00 RES, FXD,FIiM: 1.33K O, 1%,0. 1254, TC=TO 18701 5033ER1K330F
A28R723 321-0264-00 BO10100 Bo1G768 RES,FXD, FILM:5.48K OMM,1%,0. 125W, TC=T0 07716 CEADS4900C
AZBR723 321-0262-00 BO1O78S RES, FXD,FILM:5.23K OWM,1,0. 125, TC=TC 19701 5033EDSK230F
AZBR73C 315-0811-00 RES,FXD,FILM:910 OHM,5%,0.25W 57668  NTR2RI-EQIQE
AZBRY31 315-0822-00 RES, FXD, FILM:8.2K OHM,5%,0.25¢ 19701 5043CX8K200J
A2BR732 315-0751-00 RES, FXD, FILM: 750 OHM, 5%,0.25W 57688  NTR253-E750E
AZBR733 315-0332-00 RES, FXD, FILM:3 3K OHM,5%,0.254 57668  NTRZ5J-E03K3
AZBR734 321-0275-00 8010100 BO10768 RES, FXD, FILM: 7. 15K OHM, 1%, 0. 1254, TC=T0 07716 CEADF1S00F
AZ8R734 321-0276-00 BOL0789 RES,FAD,FIiM:7 32K OHM,1%,0. 1254, TC=TO 19701 5043ED7K320F
AZBR740 321-0205-00 RES, FXD, FILM:1.33K OFM,1%,0.125W, TC=TO 19701 SO33EDIK330F
AZBRYAL 315-0102-00 RES, FXD, FILM: 1K OHM, 52,0, 254 57668  NTRZLJEQIKD
A2BR742 315-0270-00 RES, FXD,FILM: 27 OHM,5%,C. 254 19701 50430X27R00J
AZBR742 321-0066-00 RES, FXD,FILM:47 .5 OHM,0.5%,0.125W,TC=TD 91637 CMFSR116G47R50OF
AZBRTG0 307-6106-00 RES,FXD,CMPSN: 4.7 QMM 5%,0.25¢ G112i- (B 4765
A28RI00 303-0332-00 RES, FXD,CMPSN: 3. 3K OHM, 5%, 1W Q1121 ©B33s
AZ28RILG 315-0271-00 RES,FXD, FILM: 270 OHM,5%,0.254 57668  NTR253-EZ7GE
AZBRIIL 315-0100-0C RES, FXD, FIEM: 10 OHM, 5%,0.254 19701 5043CX10RROGS
AZBRI20 323-0327-0C RES,FXD,FILM:24 9K OHM, 1%,0.54, TC=TD 91637  MFF1226G248C1F
A28R921 301-0563-00 RES, FXD, FILM: 56K OHM,5%,0.5¢ 19701 5053CX56K00J
AZ8ROZ2 215-0201-00 RES, FXD, FILM: 200 OHM,5%,0.254 57668  NTRZEJ-E200E
AZBRYZ3 315-0150-00 RES,FXD,FILM: 15 QHM, 5%,0. 25 19701 BGA3CKX15R00
AZ8RYZ4 321-0218-00 RES, FXD, FILM: 1.82K OfM, 1%,0. 1254, TC=TD 19701 B033EDixezr
AZBRI30 321-0205-00 RES FXD, FILM:1.33K OMM,1%,0.125W,TC=T0 19761 5033EDIK330F
AZBRS40 323-0327-00 RES, FXD, FILM: 24 9K CHM, 1%,0.8W, TC=TD 91637  MFF1226G24801F
AZ8RS41 303-0273-00 RES, FXD, CMPSN: 27K OHM, 5%, 1W (1121 GBZ73G
AZ28RG47 315-0201-00 RES, FXD, FILM: 200 OHM,5%,0.25¢ 57868  NTR25J-E20CE
AZBRA43 315-0100-00 RES,FXD,FILM:1G OHM, 5%,0.254 19701 5043CX1CRROOS
A28R950 315-0270~00 RES, FXD, F1LM: 27 OHM,5%,0.25¢ 18701 5043CX27R00J
A28R851 303-0272-0C RES,FXD,CMPSN: 2.7 OHM 5%, 1W 01121 @GB272%
A2BRY52 301-0333-00 RES, FXD, FILM: 33K GHM,5%,0.5¢ 19701 50530{33K00J
AZBRIBO 363-0222-0C RES, FXD, CMPSN: 2. 2K OHM, 5%, 1W 01121 6Bz22es
A28RTZ33 307-0122-00 RES, THERMAL :50 HM, 10%, NTC 14183 1B15-500K
AZ28TPL50 214-0579-00 TERM, TEST POINT:BRS €D PL 80009  Z214-0579-00
AZ8TP151 214-0579-00 TERM, TEST POINT:BRS €O PL 80008  214-0579-00
AZBTP152 214-0579-00 TERM, TEST POINT:BRS €D PL 8000  214-0579-00
A2BTP153 214-Q579-00 TERM, TEST POINT:BRS CD PL 80008 214-0579-00
AZ8TP160 214-0578-00 TERM, TEST POINT:BRS CD PL 80008 214-0578-00
AZ8TP1BL 214-0579-00 TERM, TEST POINT:BRS CD PL 80008 214-0A79-00
A2BTPS5C 214-0579-00 TERM, TEST POINT:BRS CD PL 80008  214-0579-00
A28TPBIC 214-0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
AZBTP75G 214-0579-00 TERM, TEST POINT:BRS CD PL 80009  214-0579-00
AZBVRS3C 152-0149-00 SEMICOND DVC,DI.ZEN,SI, 10V, 5%,0.4¥,D0-7 15238 75406
AZBVYRE50 152-0282-00 SEMICOND DVC,DI:ZEN,ST,30V,5%,0.4W,00-7 04713  SZG35009K13
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Replaceable Electrical Parts - 7904A

Tektronix  Serial/Assembly No. Mfr.
Component flo. Part No. Effective  Dscont Mame & Description Code  Wfr, Part No.
AZ3 670-8059-00 CIRCUIT BD ASSY:HORIZONTAL INTERCOMNECT 80008  670-8059-00
AZ9CE06 281-0505-00 CAP,FXD,CER DI 12PF, 10%, 500V 58660  301-000C0G0-120K
AzaCs22 281-0505-00 CAP,FXD,CER DI 12PF, 10%, 500V 5966C  301-000C0OG0~120K
A2905304 150-0097-00 LAMP, INCAND:6.3Y,0,2A, #7381 ,WIRE LEADS 92966 7381
A23DS305 150-0097-00 LAMP, INCAND:6.3V,0. 24, #7381 WIRE LEADS 82066 7381
AZ3DS306 150-0087-00 LAMP, INCAND:6.3V,0.2A, #7381 WIRE LEADS 92966 7381
A294126 131-1003-00 CONN,RCPT ,ELEC:€KT BD MT,3 PRONG 80009  131-1003-00
Az9J220 131+1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80008 131-1003-00
A29J226 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 86009  131-1003-00
AZ29J320 131-1003-0C CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
AZ9J802 131-1003-00 CONN,RCPT, ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
A29J612 121-1003-00 CONN,RCPT, ELEC; CKT BO MT,3 PRONG 80008  131-1003-00
A290614 131-1003-00 CONN, RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
A£29J616 131-1903-00 CONN,RCPT ELEC:CKT BD MT,3 PRONG 80009  131-1003-~00
A253520 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00
A283624 121-1003-00 CONN, RCPT, ELEC: CKT BD MT,2 PRONG 80008 131-1003-00
A28J626 131-1003-00 CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80005  131-1003-00
A29P30 131-0583-00 TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22526 48283-029

{QUANTITY OF 6]

A2S0400 151-0301-00 TRANSISTOR:PNP,SI,T0-18 04713 57898
A290422 151-0302-00 TRANSISTOR:NPN,S1,70-18 04713 ST899
A290424 151-0302-00 TRANSISTOR:NPN, ST, T0-18 04713 57899
A28R122 3131-1227-00 RES, VAR, NONWM; TRMR, 5K OHM, 0. 5W 32997  3386F-T04-502
AZ9RE06 321-1068-01 RES, FXD, FILM:50.5 GHM,0.5%, 0. 125W, TC=TO 57668  RB14 DXL 50E5
A29R516 321-1068-01 RES, FXD, FIL¥:50.5 OHM,0.5%,0. 1254, 1C=TO 57668 RB14 DXE 50E5
A28RE22 315-0332-00 RES, FXD, FILM:3.3K OHM, 5%, 0,254 57668  NTRZBJ-E03K3
AZGR5232 315-0101~00 RES, FXD, FILM: 100 OHM,5%,0.25¢ 57668  NTR253-£ 100E
A2SR524 315-0682-00 RES,FXD, FILM:6.8K {HM, 5%,0.254 57668  NTR25J-E0GKB
AZGRE26 315-0511-00 RES, FXD, FILM: 510 OHM,5%,0.254 19701 5O430XB10R0)
A29R528 321-1068-01 RES, FXD, FILM:50.5 OHM,0.5%,0. 1250, 10=TO 57668 RB14 DXE 50E5
A29R602 321-1068-01 RES, FXD, FILM: 50.5 OHM,0.5%,0. 1250, TC=TO 57668 RBi4 DXE 50E5
A29RB03 221-0074-00 RES, FXD, FILM:57 .6 OHM, 1%,0.1254,7C=T0 91637  CMFB511BG57RE0F
AZGREO4 321-0074-C0 RES, FXD,FILM:57.6 OHM,1%,0.1254,TC=70 91837  CMFE5116G57REOF
AZIRE06 321-0187-00 RES, FXD, FILM: 856 OHM,1%,0.125W, TC=T0 Q7716 CEADBBEROF
AZ9RE20 321-0074-00 RES,FXD, FILM:57.6 OHM, 1%,0.125W, TC=T0 91637  (MF5511BG57R60OF
AZBRE2Z 321-0074-00 RES,FXD, FILM:57.6 OHM, 1%,0.125, TC=T0 91837  CMFR511BGE7REOF
AZ9RE24 321-0218-00 RES, FXD, FILM: 1.82K OHM,1%,0.1250,TC=TD 19701  SO33EDIKBZF
AZORE26 321-0187-00 RES,FXD, F1LM: 866 OHM,1%,0.125W,TC=T0 07716  CEADBGERQOF
AZUBLB 155-0022-00 MICROCKY, DSTL:CHANNEL SWITCH 80008 155-0022-00
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Replaceable Clectrical Parts - 79044

Tektronix  Serial/Assembly Ho. M.
Component No. Part Ho. Effective  Dscont fame & Description Code  Mfr. Part Ho.
A30 670-0702-08 CIRCUIT BD ASSY;GRATICULE LAMPS 80009 670~0702-06
A30DS304 150-0097-00 LAMP, INCAND: 8.3V, 0. 24, #7381 ,WIRE LEADS 82966 7381
A3003305 150~0097-00 LAMP TNCAND:6,3V,0. 24, #7381 \WIRE LEADS 92966 7381
A30D3306 150-0097-60 LAMP, INCAND: 6.3V, 0. 2A, #7381, WIRE LEADS 92965 7381
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Replaceable Electrical Paris - 79044

Tektronix  Serial/fAssembly Mo. Mfr.
Camponent No. Part No. Effective  Dscont Neme & Description Code _ Mfr. Part No.
A3l £70-8045-00 CIRCUIT BD ASSY:FLEX CON 80009  670-8046-00

(PART OF 672-1176-00.N0 ELEC PARTS)
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Replaceable Electrical Parts - 7804A

Tektronix  Serial/Assembly No. Mfr.
Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
81 283-0003-00 CAP FXD,CER DI:C.CIUF,+80-20%, 150V 59821  DIO3Z40Z5U3DCEX
Cis4 260-0888-00 BO10I00 BO31832 CAP,FXD, ELCTLY : 2600UF , +75-10%, 35Y 56280  50ZDX262GI35AAZB
Ci54 290-0B98-01 BO31833 CAP FXD,ELCTLT : 2600UF , +75 ~10%, 38V 56286  602DXZ62GN35842P
05308 150-0121-02 LAMP CARTRIDGE:5V, (. OBA, GREEN LFNS 55282 7132003
{PART OF 198-3762-XX)
052002 150-0048-01 LAMP, INCAND: 5V, 0.06A,#583,AGED & SEL 58854  B83ASLS
052003 150-0048-01 LAMP, INCAND: 5V, 0. 06A,#683 ,AGED & SEL 58854  B83AS15
JI30 131-0765-01 TERM, FEEDTHRU:0.584 L X 0.525 0D,BRS 80009  131-0785-01
(QUANTITY OF 3)
J487 131-1315-01 CONN, RCPT, ELEC :BNC, FEMALE 80008  131-1315-01
J1925 131-1315-01 CONN, RCPT, ELEC: BNC, FEMALE 80009  131-1315-01
Jig44 131-1315-01 CONM,RCPT,ELEC:BNC, FEMALE 80009  131-1315-01
4] 108-0544-00 BO16100 8010579 COIL,TUBE DEFL:TRACE ROTATOR 80009  108-0544-00
121 108-0544-01  BO1GS80 COIL, TUBE DEFL:TRACE ROTATOR 80008  108-0544-01
L22 108-0605-00 COIL, TUBE DEFL:TRACE ROTATOR 80009 108-0605-00
1156 108-0337-00 COIL, RF:FIXED, 25UH B000S  108-0337-00
L1725 108-0544-00 COIL, TUBE DEFL.;TRACE ROTATOR 80009 108-0544~00
L1730 108-0605~00 COIL, TUBE DEFL:TRACE ROTATOR 80009  108-0605-00
LR780 108-0585-00 COIL,RF:FIXED, 39NH TK1345 108-0685-00
LR784 108-0685-00 COIL,RF:FIXED,39NH TKI345  108-0685-00
R&3 307-0z92-24 RES,FXD,FILM; (2)175 OHM, (2)33.7 CHM 80009  307-0292-24
Sio 260-1708-00 SWITCH, PUSH:DPST, 154, 250VAC, PUSH-PUSH 77342 AOMI-762-6-3
Vel 154-0644-05 8010100 B031782 ELECTRON TUBE.CRT,P31,INT SC 80009  154-0844-05
yel 154-0863-05 B031783 ELECTRON TUBE:FINISHED T7800-31-2 80009  154-0893-05
v2i 154-0661-05 ELECTRON TUBE:CRT,P31,INT SC 80009 154-0661-05
(OPTION 04 OALY)
Vel 154-0861-09 ELECTRON TUBE:CRT,PEL, INT SC 80002 154-0581-09
{OPTION 13 ONLY)
V2l 154-0644-039 ELECTRON TUBE:CRT,P11,INT SC 80008  154-0644-08

(OPTION 78 ONLY)
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