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WARNING

DANGEROUS VOLTAGE

Is used in the operation of this equipment
DEATH ON CONTACT

may result if personnel fail to observe safety precautions

Never work on electronic equipment unless there is another person nearby who is familiar with the
operation and hazards of the equipment and who is competent in administering first aid. When the
technician is aided by operators, he must warn them about dangerous areas.

Whenever possible, the power supply to the equipment must be shut off before beginning work on the
equipment. Take particular care to ground every capacitor likely to hold a dangerous potential. When
working inside the equipment, after the power has been turned off, always ground every part before
touching it.

Be careful not to contact high-voltage connections when installing or operating this equipment.

Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the
hazard of current flowing through vital organs of the body.

WARNING

Do not be misled by the term “low voltage.” Potentials as low as 50 volts may cause death under adverse
conditions.

COMMON and probe ground straps are electrically connected. Herefore, an elevated reference applied to
any is present on each - as indicated by the yellow warning bands under the probe retractable hook tips.

For Artificial Respiration, refer to FM 21-11,

Power Source
This product is intended to operate in a power module connected to a power source that will not apply 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.

a/(b blank)
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REPORTING OF ERRORS

You can help improve this manual. If you find any mistakes or if you know of a way
to improve the procedures, please let us know. Mail your letter or DA Form 2028
(Recommended Changes to Publications and Blank Forms), direct to: Command-
er, US Army Missile Command, ATTN: DRSMI-SNPM, Redstone Arsenal, AL
35898-5238. A reply will be furnished to you.
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SECTION 0

GENERAL INFORMATION

0-1. Scope. This manual contains instructions for
the operator, organizational, direct support, and gen-
eral support maintenance of and calibration proce-
dures for Tektronix Universal Counter/Timer, Model DC
503A. Throughout this manual, Tektronix Universal
Counter/Timer, Model DC 503A is referred to as the
DC 503A.

0-2. Indexes of publications. a. DA Pam 310-4.
Refer to the latest issue of DA Pam 310-4 to deter-
mine whether there are new editions, changes, or
additional publications pertaining to Tektronix Univer-
sal Counter/Timer, Model DC 503A.

b. DA Pam 310-7. Refer to the latest issue of DA
Pam 310-7 to determine whether there are modifica-
tion work orders (MWOQO'S) pertaining to Tektronix
Universal Counter/Timer, Model DC 503A.

0-3. Forms, Records, and Reports. Department of
Army forms and procedures used for equipment main-
tenance and calibration are those prescribed by TM
38-750, The Army Maintenance Management System.
Accidents involving injury to personnel or damage to
materiel will be reported on DA Form 285, Accident
Report, in accordance with AR 385-40.

0-4. Reporting Equipment Improvement Recom-
mendations (EIR). If your DC 503A needs im-
provement, let us know. Send us an EIR. You, the
user, are the only one who can tell us what you don't
like about your equipment. Let us know why you don’t
like the design. Tell us why a procedure is hard to
perform. Put it on an SF 368 (Quality Deficiency
Report). Mail it to Commander, U.S. Army Missile
Command, ATTN: DRSMI-QMD, Redstone Arsenal,
AL 35898-5290. We'll send you a reply.

0-5. Administrative Storage. To prepare the Tek-
tronix Universal Counter/Timer, Model DC 503A for
placement into and removal from administrative stor-
age, refer to[ Section B, Chapter 4, AR 750-25-1,
Maintenance of Equipment and Supplies. Temporary
storage should be accomplished in accordance with
TB 750-25-1, $ection 2, Maintenance of Supplies and
Equipment.

0-6. Destruction of Army Electronics
Materiel. Destruction of Tektronix Universal Counter/
Timer, Model DC 503A to prevent enemy use shall be
in accordance with TM 750-244-2.

0-1
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DC 503A UNIVERSAL COUNTER/TIMER
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Fig. 0-1. DC 503A Universal Counter/Timer
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SECTION 1

SPECIFICATION

Instrument Description

The DC 503A Universal Counter/Timer is designed to
operate in a TM 500-series power module.

The instrument has two input channels, CH A and CH
B, each with 125 MHz capability. Each channel has
separate triggering level, triggering slope, attenuator, and
coupling mode controls.

The DC 503A has eight measurement functions: FRE-
QUENCY A, PERIOD B, WIDTH B, TIME A - B,
RATIO A/B, EVENTS A DURING B, TOTALIZE A, and
TIME MANUAL. All of the modes except FREQUENCY A,
TOTALIZE A, and TIME MANUAL have the capability of
averaging the selected measurement over a range of 1 to
10* times the input signal. The signals to be counted or
measured can be applied via front panel bnc connectors or
through the rear interface.

The triggering level for each channel can be monitored
via the front panel or the rear i nterface connections. The
buffered voltage available at these connectors cor-
responds to the trigger levels set by the front panel
controls.

The output of the internal signal shaping circuits can
also be monitored via front panel connectors. These
shaped signal outputs are useful in setting the triggering
points on complex waveforms.

Measurement results are displayed in an eight digit
LED readout. The decimal point is automatically position-
ed and leading zeros are blanked. Single annunciators
(LEDs) are used to indicate register overflow, active gating
interval, and the frequency or time units associated with
the measurement being made.

The DC 503A can be equipped with an optional, oven
controlled, 10 MHz crystal oscillator to obtain a highly
stable and precise internal time base. Both the optional
oscillator and the standard 10 MHz time bases provide
100 ns single shot resolution.

Instrument Options

Option 01 replaces the internal 10 MHz time base
(clock) circuit with a self-contained proportional
temperature controlled oven oscillator for increased ac-
curacy and stability.

Standard Accessories

1 Instruction Manual

1 Cable assembly, bnc-to-tip jack.

NOTE

Refer to the tabbed Accessories page at the rear of
this manual for more information.

Performance Conditions

The limits stated in the Performance Requirements
columns of the following tables are valid only if the
DC 503A has been calibrated at an ambient temperature
between +20°C and +30°C and is operating at an ambient
temperature between 0°C and +50° unless otherwise
stated.

Information given in the Supplemental Information and
Description columns of the following tables is provided for
user information only and should not be interperted as
Performance Check requirements.

The DC 503A must be operated or stored in an
environment whose limits are described under En-
vironmental Characteristics.

Allow at least 20 minutes warm-up time for operation to
specified accuracy, 60 minutes after storage in a high
humidity environment.
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Table 1-1

ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirements

Supplemental Information

CH A and CH B INPUTS/OUTPUTS

Input Frequency Range
Front Panel

DC Coupled

A S inl A A
AL voupied

Rear interface

DC Coupled

0 Hz to =50 MHz.

AC Coupled

10 Hz to =50 MHz.

Input Sensitivity

X1 Attenuation

20 mV rms sine wave to 100 MHz.

35 mV rms sine wave to 125 MHz.

60 mV peak-to-peak pulse at a
minimum pulse width of 5 ns to
100 MHz.

100 mV peak-to-peak pulse at a
minimum puise width of 4 ns to
125 MHz.

X5 Attenuation Accuracy

<2% at dc.

Input Dynamic Range

X1 Attenuation

<3 V, peak-to-peak.

X5 Attenuation

<15V, peak-to-peak.

Shaped Outputs

Delay From Front Panel

Typically 15 ns.

Output Voltage Levels

2100 mV into 50 QQ, =200 mV
unterminated.

Trigger Level
Range

+3.5 V times attenuation

Siope

Pius {+) or minus (—)

independentiy seiectabie.

Output accuracy

+20 mV +0.5% of reading

Input Impedance
Front Panel

X1, X5 Attenuation

1 MQ, shunted by approximately
27 pF. (13 V €V,, <1+6 V).

Rear Interface

X1, X5 Attenuation

Approximately 50 Q at dc.

12
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Characteristics

l Performance Requirements

Supplemental Information

CH A and CH B INPUTS/OUTPUTS (cont)

Maximum Safe Input Voltage
Front Panel

X1 Attenuation

DC to 50 kHz

200 V peak, 400 V peak-to-peak.

50 kHz to 1.33 MHz

200 V peak, peak-to-peak

20
voltage < TIMFz)

1.33 MHz to 125 MHz

200 V peak, peak-to-peak
voltage <15 V.

X5 Attenuation
DC to 5 MHz

200 V peak, 400 V peak-to-peak.

5 MHz to 100 MHz

200 V peak, peak-to-peak

2000

voltage < (MHz)

100 MHz to 125 MHz

200 V peak, peak-to-peak
voltage <20 V.

Rear Interface

X1, X5 Attenuation

<4 V, peak.

FUNCTIONS

FREQUENCY A

Range
DC Coupled DC to 125 MHz.
AC Coupled 10 Hz to 125 MHz.
Minimum Pulse Width 4 ns at 100 mV, peak-to-peak.
Accuracy” +1 count + time base error.
Gate Time 10 sec to 100 ns (0.1 Hz to

{Resolution)

10 MHz), selected in decade
steps.

PERIOD B (Single Shot)
Repetition Rate

=125 MHz

Minimum Pulse Width

4 ns at 100 mV, peak-to-peak.

Accuracy* © +1 count £ time base error
+1.4 X CH B trigger error.
Resolution 10 sec to 100 ns (0.1 Hz to

{Clock Rate)

10 MHz), selected in decade
steps.

PERIOD B (Average)
Repetition Rate

=125 MHz

Minimum Pulse Width

4 ns at 100 mV, peak-to-peak.
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Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental information

FUNCTIONS (cont)

abec

Accuracy +100 ns + time base error
N
+1.4 X (CH B trigger error)
N
Clock Rate 100 ns (10 MHz), fixed.

Number of Averages (N)

10" (1) to 10", selected
in decade steps.

Resolution

1 femtosecond (10°') to
100 ns, selected in decade
steps.

WIDTH B (Single Shot)

Minimum Pulse Width 20 ns.

Accuracy" * ~1 count = CH B trigger error
(rising edge)= CH B trigger
error (falling edge) - time
base error.

Resolution 10 sec to 100 ns (0.1 Hz to

(Clock Rate) 10 MHz), selected in decade
steps.

WIDTH B (Average)

Minimum Fulse Width 5 ns.

Repetition Rate =100 MHz

Minimum Dead Time 5 ns.

Clock Rate 100 ns (10 MHz), fixed.

Number of Averages (N) 10" (1) to 10", selected in
decade steps.

Resolution® 100 ns
VN

Accuracy' " +100 ns = time base error

N
Y
—=CH B trigger error (rising edge)
A

Vv N

+CH B trigger error (falling edge)
VN

TIME A — B (Single Shot)
Minimum Time Interval 12.5 ns.

Accuracy®*

=1 count + time base error
+CH A trigger error — CH B
trigger error =4 ns.

Resoiution (Clock Rate)

10 sec to 100 ns (0.1 Hz to
10 MHz), selected in decade steps.
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Characteristics

Supplemental Information

Performance Requirements

FUNCTIONS (cont)

TIME A — B (Average)

Minimum Time Interval 12.5 ns.

Minimum Dead Time 12.5 ns.

Number of Averages (N) 10° (1) to 10", selected in
decade steps.

Clock Rate 100 ns (10 MHz), fixed.

Resolution” 100 ns
vN

Accuracy® "¢ +100 ns * time base error

VN
+CH A trigger error
Vv'N
+CH B trigger error +4 ns.
VN
EVENTS A DURING B (Average)

Maximum CH A Frequency =125 MHz.

Minimum CH B Puise Width 5ns

Minimum Dead Time Between

Pulses 5 ns.

Number of Averages (N) 10° (1) to 10*, selected in
decade steps.

Accuracy® +Period A
Width B xvN
TCH B trigger error (rising edge) x Freq A

VN
+CHBtriggererror (falling edge) x Freg A
VN
RATIO A/B (Average)
Frequency Range =125 MHz Both channels.

Minimum Pulse Width

4 ns at 100 mV, peak-to-peak

Both channels.

Number of Averages (N)

10" (1) to 10%, selected in
decade steps.

Accuracy®

*Freq B
Freq A x N

+1.4 X CH B trigger error x Freq A

N

+Freqinto CH A
0.3 x 10"
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Table 1-1 (cont)

Characteristics

Performance Requirements

Supplemental Information

FUNCTIONS (cont)

TOTALIZE A

Frequency Range

lwj
bl
)
Ks?
(&3]
<
T
N

Start/Stop function from front
panel or rear interface. Over-

counts.
TIRALD RAARNILIAL
IV IVIAINO M-
Clock Rate 10 sec to 100 ns (0.1 Hz to
(Resoiution) 10 MHz), selected in decade
steps
Range 100 ns to 10" sec. Start/Stop
function from front panel or

rear interface.

INTERNAL TIME BASES

Standard Time Base

Frequency

10 MHz (100 ns).

Adjustable to =1 part in 107,
or better.

Temperature Stability
(0°C to +50°C)

+5 ppm.

Aging

<1 ppm/year.

Option 01 Time Base

Frequency

Adjustable
or better.

Temperature Stability

+0.2 ppm of final frequency in
less than 10 minutes when cold
started at 25°C ambient.

Aging
At Time of Shipping

1 part in 10"/day, maximum.

Continuous Operation

After 30 Days

4 parts in 10"/week, maximum.

Short Term Stability

BN Ao~ PSP |
U i

second measurements.

Adjustment Range

Sufficient for 8 years of aging.

1-6
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Tabie 1-1 {cont)

* Time base error is the sum of all errors specified for the time base used.

® N is the number of periods averaged in PERIOD B (AVGS) mode, the number of intervals averaged inthe TIME A — B(AVGS)
mode, the number of widths averaged in the WIDTH B (AVGS) and EVENTS A DURING B mode, and the number of periods of
the CH B signal in the RATIO A/B mode.

¢ CH A or CH B Trigger error {(us rms)
10.3% of one period

en) + (en)’ . .
N (en) + (en) or = ,whichever is greater.

Input slew rate at trigger point (V/us) N periods

The second formulais for signals with an S/N ratio better than 40 dB and greater than 100 mV rms amplitude. In the first formula,
e. = typically 100 uV (or less) rms internal noise and e, = input rms signal noise voltage for a 125 MHz bandwidth.

Table 1-2
MISCELLANEOUS

Characteristics Description

Power Dissipation (Plug-in)

Standard Instrument Approximately 9.5 W,
Option 01 Instrument Approximately 12.5 W.
Tabie 1-3

ENVIRONMENTAL’

Characteristics Description
Temperature Meets MIL-T-288008B, class 5.
Operating 0°Cto +50°C.
Non-operating —55°C to +75°C.
Humidity 95% RH, 0°C to +30°C. Exceeds MIL-T-28800B, Class 5.

75% RH, 0°C to +40°C.
45% RH, 0°C to +50°C.

Altitude Exceeds MIL-T-288008, Class 5.
Operating 4.6 Km (15,000 ft).
Non-operating 15 Km (50,000 ft).
Vibration® 0.38 mm (0.015 inch) peak-to- Exceeds MIL-T-28800B, Class 5.
peak, 10 Hz to 55 Hz, 75 minutes.
Shock® 30 g's (1/2 sine), 11 ms, 18 Meets MIL-T-28800B, Class 5.
shocks.
Bench Handling* Dropped from 45° or 4 inch or Meets MIL-T-288008B, Class 5.

equilibrium, whichever occurs first.

17
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Table 1-3 (cont)

Characteristics Description

Electromagnetic Compati-
bility MIL-STD 461A/462 Meets MIL-T-288008B, Class 3.

Electrical Discharge 20 kV, maximum. Charge applied to each protruding
area except the input/output terminals.

Transportation®

Vibration and Package Qualified under National Safe Transit Association Preshipment Test
Drop Procedures 1A-B-1 and 1A-B-2.

“‘With power module, except where noted.
.26 mm (0.10 inch), 10 Hz to 55 Hz in TM 501, TM 503, TM 504, TM 506.
‘20 g's (1/2 sine), 11 ms, 18 shocks in TM 501, TM 503, TM 504, TM 506.

‘Without power module.

Table 1-4
PHYSICAL CHARACTERISTICS

Characteristics Description
Maximum Overall Dimensions
Height ==126.0 mm (4.96 inch).
Width =64.5 mm (2.54 inch).
Length =285.5 mm (11.24 inch).
Net Weight
Standard instrument ~(0.9 Kg (2.0 |b).
Option 01 ~1.0 Kg (2.2 ID).
Finish
Front Panel Plastic-aluminum laminate.
Chassis Anodized aluminum.
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SECTION 2

OPERATING

INTRODUCTION

This section of the manual provides installation and
removal instructions and the operating information re-
quired to obtain the most effective performance from the
instrument. Also included is the function of all front panel
controls and a general description of the operating modes,
which also describes procedures for making basic
measurements.

INSTALLATION AND REMOVAL

The DC 503A is calibrated and ready to use when
received. It operates in one compartment of a TM 500-
Series power module. Refer to the power module instruc-
tion manual for line voltage requirements and power

module operation.

To prevent damage to the DC 503A, turn the power
module off before installation or removal of the
instrument from the mainframe. Do not use ex-
cessive force to install or remove.

Check to see that the plastic barriers on the inter-
connecting jack of the selected power module compart-
ment match the cutouts in the DC 503A circuit board edge
connector. If they do not match, do not insert the
instrument until the reason is investigated. When the units
are properly matched, align the DC 503A chassis with the
upper and lower guides of the selected compartment (see
[Fig. 2-1). Insert the DC 503A into the compartment and

INSTRUCTIONS

press firmly to seat the circuit board edge connector in the
power module interconnecting jack. Apply power to the
DC 503A by operating the power switch on the power
module.

To remove the DC 503A from the power module, pull
the release latch (located in the lower left corner) until the
interconnecting jack disengages. The DC 503A will now
slide straight out.

Interconnectlng Jack

V

\o

Barrier

Latch Knob/ S

Bottom Groove

1431-21

Fig. 2-1. Plug-in installation/removal.

21
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CONTROLS AND CONNECTORS

Even though the DC 503A is fully calibrated and ready
to use, the functions and actions of the controls and
connectors should be reviewed before attempting to use
it.

With the exception of the TOTALIZEA/TIME MANUAL
jumper, which is described in the maintenance section, all
controls for operation of the DC 503A are located on the
front panel. A brief functional description of these controls

follows (refer to[Fig. 2-2).

NOTE

Because the Channel A and Channel B controls are
identical, only Channel A will be described.

DISPLAY AND UNIT INDICATORS

@ DISPLAY READOUT: eight-digit, seven segment
LED readout with automatically positioned decimal
point.

@ OVERFLOW: when illuminated indicates register
overflow.

©

GATE: indicates the state of the main gate. When lit,
the main gate is open (the DC 503A is in the process
of making a measurement). When the light is off, the
gate is closed.

GHz/nSEC: when illuminated, indicates the dis-
played number is gigahertz (GHz) in FREQ A mode
or nanoseconds (nSEC) in a time mode.

MHz/uS when illuminated, indicates the dis-
played number is Megahertz (MHz) in FREQ A mode
or microseconds (4SEC) in a time mode.

kHz/mSEC: when illuminated, indicates the dis-
played number is kilohertz (kHz) in FREQ A mode or
milliseconds (m SEC) in a time mode.

Hz/SEC: when illuminated, indicates the displayed
number is Hertz (Hz) in FREQ A mode or seconds
(SEC) in a time mode.

® @ = o

2-2

MODE SELECTION AND
CONTROL FUNCTIONS

FUNCTION: selects the measurement, events, or

time counting modes for the counter.

NOTE

The TOTALIZE A/TIME MANUAL position is an
"either/or" function. TOTALIZE A or TIME
MANUAL is selected and set by positioning an
Internal jumper. Placement of this jumper is discuss-
ed in the maintenance section.

Unless you are qualified to do so, refer positioning of
this jumper to qualified personnel.

@ AVGS/TIMING: depending on the position of the
FUNCTION switch, this switch selects the clock rate
which will be counted or the number of
measurements to be averaged.

DISPLAY TIME: sets the length of time the reading
will be displayed after the count is made and before
the next measurement is taken, Display time can be
varied from about 0.1 second, fully counter-
clockwise (ccw), to about 10 seconds fully clockwise
(cw). The HOLD position provides continuous dis-
play until reset by pushing the RESET button,

@ RESET: momentary switch resets the count to zero
when operating in the TOTALIZE A mode. Also acts
as a master reset, ensuring that the readout has been
cleared before the next measurement. Provides a
check of all display LED’s; when pressed, a row of 8's
will be displayed in the readout window.

@ START/STOP: push-push switch acts as a manual
gate when the FUNCTION switch is in the
TOTALIZE A/TIME MANUAL position. Button in
Starts the measurement interval gate; button out
terminates the gate.
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Fig. 2-2. Controls and connectors.
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CHANNEL A INPUT AND LEVEL
FUNCTIONS

@ CH A INPUT: bnc connector for Channel A signal
input. Input impedance is MQshunted by ap-
proximately 20 pF.

LEVEL: selects the amplitude point on the positive or
negative slope of the input signal at which the
triggering window is placed.

@ SLOPE: push-push switch selects the slope of the
input signal on which triggering will occur, Button
out selects plus (+) slope; button in minus (-) slope.

ATTEN: push-push switch selects X1 (button out) or
X5 (button in) attenuation of the input signal.

COUPL: push-push switch selects DC (button out)
or AC (button in) coupling of the input signal to the
attenuator circuit.

SOURCE: push-push switch selects the source of
the input signal. Button out, EXT, selects the front
panel connector as a signal source. Button in, INT,
routes the input signal to the counter via the rear
interface connections.

SHAPED OUT A: provides a shaped output signal
derived from the output of the Channel A signal
shaper circuitry.

SHAPED OUT GND: common connector for
Channel A shaped output signals.

TRIG LEVEL A: pin jack permits monitoring of the
Channel A triggering voltage level.

@ RELEASE LATCH: pull to disengage and remove
DC 503A from the power module.

INPUT CONSIDERATIONS

Input Sources

YA

Maximum input voltage limited to 200 V peak.

NOTE

The SOURCE switch for each channel selects either the
front panel bnc connector (external), or the rear interface
connector (internal) pins. The external inputs present
impedances of approximately 1 AQaralleled by about 27
pF. The internal input circuits present nominal 50
impedances to match typical coaxial cable signal connec-
tions.

Input Coupling

Front panel pushbuttons select ac (capacitive) or dc
(direct) coupling for the input signal of each channel. This
coupling takes place before the signals are passed into the
attenuator circuits.

Attenuators and Maximum Input Volts

For either attenuation factor, X1 or X5, the maximum
safe input voltatage that can be applied to the front panel
bnc connectors is 200 V (peak) from dc to 50 kHz. At
frequencies above 50 kHz, the maximum safe peak-to-
peak input voltage tothe front panel bnc connectors must

2-4

be calculated (see Specification section). The maximum
safe input voltage to the rear interface input connectors is
equal to or less than 4 V (dc plus peak ac) from dc to
50 MHz.

Sensitivity and Frequency Range

CH A and CH B will respond to a signal amplitude of
20 mV rms sinewave, times attenuation, to IOO MHzandto
a sinewave of 35 mV rms, times attenuation, to 125 MHz.

Depending on the coupling mode selected, the low
frequency limit for each channel is either zero (dc
coupled) or 10 Hz (ac coupled).

Slope and Level

The SLOPE pushbuttons for each channel determine
whether the trigger circuits will respond to the negative or
positive transition of the input signal.

Refer to[Fig. 2-83. The LEVEL control for each channel
allows the operator to move the hysteresis window of the
trigger circuit to an optimum level on the input signal to
ensure stable triggering The LEVEL control adjusts over
+3.5 V, times attenuation, of the input signal. This level
can bemoniiored atthefront panel TRIG LEVEL pin jacks.
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Fig. 2-3. Triggering circuit response to improper (A) and proper (B) level settings.

OPERATORS FAMILIARIZATION

PREPARATION

Turn on the power module to apply power to the
DC 503A. One or more characters in the display should be
visible. Allow twenty minutes warm-up time for operation
to specified accuracy.

DISPLAY TESTS

With no signal applied, test the DC 503A readout
displays and switching logic. The following checks will
test most of the major circuits of the counter and ensure its
readiness to make measurements. If any malfunctions are
encountered, refer the condition to qualified service
personnel.

Readout Segment Test

Press the RESET button to check the seven character
segments of each digit. A row of 8's should be displayed.
This check of the display devices can be done at anytime.

Frequency A Displays

Set the FUNCTION switch to FREQUENCY A. With the
AVGS/TIMING switch, select a gate time of 100 ns. Check
the decimal point location, leading zero suppression, and
units indicators according to_Table 2-T1

Table 2-1
FREQUENCY A DISPLAY CHECK

AVGS/TIMING Unit Decimal Point
Switch Setting indicators Display
100 ns GHz/nSec 0.00
1us MHz/uSec 0
10 us MHz/uSec 0.0
100 us MHz/uSec 0.00
1ms MHz/uSec 0.000
10 ms MHz/uSec 0.0000
100 ms kHz/mSec 0.00
1s kHz/mSec 0.000
10s kHz/mSec 0.0000

With the DISPLAY TIME control in the fully
counterclockwise position, observe that the GATE in-
dicator flashes rapidly for short gate times and more
slowly for longer gate times. Using a short gate time
(100 ms), rotate the DISPLAY TIME control slowly
clockwise. Observe that the GATE indicator stays off for a
longer and longer time, until the control clicks into the
HOLD (detent) position, holding off the gate indefinitely.
Return the DISPLAY TIME control to the
counterclockwise position.

Period B, Width B, and Time A - B Displays

Timing Mode. Set the FUNCTION switch to PERIOD B
in the blue area of the front panel and the AVG/TIMING
switch to 100 ns. Observe the correct readout displays as
shown in[Table 2-2]
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Table 2-2

PERIOD B, TIME A - B, WIDTH B
(TIMING MODE) DISPLAY CHECK

Table 2-4

RATIO A/B AND EVENTS A
DURING B DISPLAY CHECK

AVGS/TIMING Unit Decimal Point AVGS/TIMING Decimal Point
Switch Setting Indicators Display Switch Setting Display
100 ns MHz/uSec 0.0 1 0
1us kHz/mSec 0.000 10 0.0
10 us kHz/mSec 0.00 10° 0.00
100 us kHz/mSec 0.0 10’ 0.000
1ms Hz/Sec 0.000 10° 0.0000
10 ms Hz/Sec 0.00 10° 0.00000
100 ms Hz/Sec 0.0 10° 0.000000
1s Hz/Sec 0 10’ 0.0000000
10 s 0.00 10" 0

Set the FUNCTION switch to WIDTH B in the blue area
of the front panel while retaining the setting of the
AVG/TIMING switch; observe the correct readout display.

Set the FUNCTION switch to TIME A - B in the blue
area of the front panel while retaining the setting of the
AVG/TIMING switch; observe the correct readout display.

Averaging Mode. Repeat the preceding checks for
these functions in the dark grey area of the front panel.
Observe the correct readout display for each switch
setting as shown ir_Table 2-3

Table 2-3

PERIOD B, TIME A - B, WIDTH B
(AVERAGING MODE) DISPLAY CHECK

AVGS/TIMING Unit Decimal Point

Switch Setting indicators Dispiay
1 kHz/mSec 0.0000
10 kHz/mSec 0.00000
167 kHz/mSec 0.000000
10 MHz/uSec 0.0000
10 MHz/uSec 0.00000
10° MHz/uSec 0.000000
10" GHz/nSec 0.0000
10’ GHz/nSec 0.00000
10° GHz/nSec 0.000000

Events A During B and Ratio A/B Displays

Set the FUNCTION switch to EVENTS A DURING B
and the AVGS/TIMING switch to 1. Check the readout
displays according to_Table 2-4

Set the FUNCTION switch to RATIO A/B and the
AVGS/TIMING switch to 1. Again check the readout
displays using_Table 2-4
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Time Manual Displays

Verify that the jumper located on the Auxiliary Circuit
Board is in the TIME MANUAL position. Set the FUNC-
TION switch to the TIME MANUAL Position and the

AVGS/TIMING switch to 1 sec.

The GATE indicator should light and an advancing
count should be displayed when the START/STOP button
is pushed in. The GATE indicator should go out when the
count is stopped by releasing the START/STOP button.
Check the overflow display by setting the AVGS/TIMING
switch to 100 ns pressing the START/STOP button in, and
letting the count advance, When the last decade (eighth
digit) goes from nine to zero the OVERFLOW indicator will
light. Release the START/STOP button and observe that
the OVERFLOW indicator remains on, but the count does
not change. Pressing the RESET button clears the
overflow condition, sets the count to zero, and ex-
tinguishes the OVERFLOW indicator.

Totalize A Display

For this check, the jumper located on the Auxiliary
Circuit Board must be in the Totalize position.

Unless you are qualified to do so, refer placement of
this jumper to qualified personnel.

Set the FUNCTION switch to the TOTALIZE A/TIME
MANUAL position. Observe a zero at the right of the
readout display. The GATE indicator should light when
the START/STOP button is pushed in, and go out when
the button is released. The units indicators and decimal
points should remain off.



Channel A Slope

Verify that the TOTALIZE/TIME MANUAL jumper is in
the TOTALIZE position. With the FUNCTION switch set to
TOTALIZE A/TIME MANUAL and CH A to + SLOPE
(button out), press the START/STOP button. Turn the CH
A LEVEL control fully clockwise. The readout display
should increase one count each time the control is rotated
from clockwise to counterclockwise (past center posi-
tion). Verify that the count does not increase when the
control is turned from counterclockwise to clockwise.

Change to - SLOPE (button in) and push the RESET
button to clear the display. The readout should now
increase one count each time the CH A LEVEL control is
rotated from counterclockwise to clockwise (past center).
Turning the control from clockwise to counterclockwise
should not increment the display.

OPERATING

GENERAL

The following discussion provides general information
about each mode of operation and instructions on making
measurements for FREQUENCY A, RATIO A/B, TIME
INTERVAL (WIDTH B and TIME A - B), EVENTS A
DURING B, and TOTALIZE.

FREQUENCY A MODE

In this mode the input signal isconnectedto CH A Input
only, either through the rear interface or the front panel
connector. Use ac coupling for most frequency
measurements to avoid readjusting the LEVEL control
because of changing dc levels. The repetitive nature of the
signals makes slope selection unnecessary for frequency
measurements. Signals less than 3 volts peak-to-peak
need not be attenuated; larger signals should be
attenuated to within the range of 60 mV to 3 V peak-to-
peak.

Set the FUNCTION switch to FREQUENCY A and, with
the AVGS/TIMING switch, select one of the shorter gate
times. Set the DISPLAY TIME control fully coun-
terclockwise. Connect the signal to be measured to the
input and adjust the LEVEL control for a stable display.
The LEVEL control setting should not be critical unless the
signal amplitude and frequency are close to the specified
limits.

If the count varies from reading to reading, it is
probably caused by jitter in the signal source. If the count

™™ 9-6625-474-14&P-3

Channel B Slope

Set the FUNCTION switch to PERIOD B, CH B to +
SLOPE (button out), and the AVGS/TIMING switch to 1.
Push the RESET button. Check that the GATE indicator
turns on when the CH B LEVEL control is rotated from
clockwise to the counterclockwise position. Turning the
control back to clockwise should have no effect on the
GATE indicator. Another turn from clockwise to
counterclockwise turns the GATE indicator off.

Change to - SLOPE (button in) and press the RESET
button. Observe that rotating the CH B LEVEL control
from counterclockwise to clockwise and back produces
an action that is just opposite that described in the
preceding paragraph.

MODES

changes unreasonably, the DC 503A is not being
triggered properly, either because the controls are not
correctly set or the signal is beyond the capabilities of the
counter.

Measurement Intervals. To adjust the trigger controls,
choose a short gate time such as .1 second or .01 seconds.
This gives rapid feedback via the display whether or not
the counter is being triggered. Final selection of gate time
depends upon the frequency being measured, desired
resolution, and willingness of the operator to wait for a
measurement.

Resolution. A 10 second gate time means the operator
must wait 10 seconds for a measurement to be made and
displayed. This will give 0.1 Hz resolution. A 10 second
count will display fewer than the available eight digits for
any signal below 10 MHz.

Overflow. Through intentional use of “overflow” dis-
plays, it is possible to improve the resolution of the
counter. Select a gate time that displays the most signifi-
cant digit as far to the left as possible. Note the numbers
displayed to the right of the decimal. Move the decimal to
the left, by selecting longer gate times, until the desired
resolution is achieved. The OVERFLOW indicator will light
when the most significant number overflows the last
storage register. The relationship between gate time,
measured frequency, displayed digits, and overflow is
shown in[Table 2-5]
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Table 2-5
GATE TIME vs MEASUREMENT RESOLUTION

Gate =100 MHz 10 MHz to 1 MHz to <1 MHz LSD
Time 100 MH2z 10 MHz
100 uS 2 digits 1 digit .01 GHz
1uS 3 digits 2 digits 1 digit 1 MHz
10 uS 4 digits 3 digits 2 digits 1 digit 0.1 MHz
100 uS 5 digits 4 digits 3 digits 2 digits .01 MHz
1mS 6 digits 5 digits 4 digits 3 digits .001 MHz
10 mS 7 digits 6 digits 5 digits 4 digits .0001 MHz
100 mS 8 digits 7 digits 6 digits 5 digits .01 kHz
18 OVERFLOW 8 digits 7 digits 6 digits .001 kHz
108 OVERFLOW OVERFLOW 8 digits 7 digits .0001 kHz

Measurement Rate. Once a stable measurement is
obtained, the rate at which measurements are made can
be controlled by the DISPLAY TIME control. Turning the
control clockwise holds off the gate and stores the display
for a longer time before a new measurement is made and
displayed. Display time and gate time together complete a
measurement-display cycle.

The DISPLAY TIME control is uncalibrated and
variable from about 0.1 second (in the MIN position) to
about 5 seconds. At the extreme clockwise end of the
control is a detent position called HOLD. In HOLD, the last
count taken will be stored and displayed for an indefinite
period. A new count and display can be initiated by
pressing the RESET button, moving the DISPLAY TIME
control out of the detent, or changing the gate time.

PERIOD MODES

The period and period average modes allow single
period measurements or multiple period averages to be
made with input frequencies into CH B. These modes are
useful for making low frequency measurements where
maximum resolution is desired without waiting for long
measurement time. Simply stated, the PERIOD B mode
reverses the functions of signal and clock as compared to
FREQUENCY A mode. Refer t¢_Fig. 2-HA.

Averaging. Resolution and accuracy is improved by
averaging the signal value over a large number of signal
events. This increases the total time to take a measure-
ment, i.e., similar to selecting a longer gate time in
FREQUENCY A mode. Refer td_Fig. 2-4B.

Low Frequencies. Period Measurements of signals
below 10 Hz, and particularly in the lowest decade from
0.1 Hz to 1.0 Hz, become rather sensitive to wave shape
and amplitude. Since it is desirable for the signals to pass
through the trigger hysteresis abruptly, square waves are

preferred. Other wave shapes can be accurately measured
if the amplitude is kept high.

TIME INTERVAL MODES

Two modes of time interval measurement can be
selected: WIDTH B, and TIME A - B. The WIDTH B mode
measures the time between two points on a waveform,
These two points are selected by the CH B triggering
controls such that the counter main gate turns on at the
point selected by the CH B SLOPE and LEVEL controls,
and turns off at the same level but the opposite slope,

Refer to[Fig.2-4C.

The TIME A - B mode measures the time between two
points on two waveforms. These two points are controlled
such that the CH A triggering controls select the point at
which the main gate turns on, andthe CH B controls select

the point at which the main gate turns off. Refer tq Fig. 2-|
4D.

Triggering. The voltage levels necessary to establish
the triggering points on any selected slope are monitored
and set with digital voltmeter readings at the CH A/CH B
TRIG LEVEL pin jacks on the front panel or rear interface
connections. [Fig.2-9 illustrates typical TRIG LEVEL
voltage settings for various time interval measurements.
When making these measurements, each channel must be
dc coupled and coaxial cables must be properly ter-
minated in order to maintain signal fidelity.

WIDTH B Mode. In order to measure pulse duration
[Eig—2-b, waveform 3), the 50% level must be determined.
Set the FUNCTION switch to WIDTH B and the CH B
LEVEL control fully counterclockwise. Apply the input
signal to the CH B input connector. The GATE indicator
must be off.
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Fig. 2-4. Representation of Interval measurements.

Rotate the LEVEL control until the GATE indicator just
come on and record the digital voltmeter reading.
Continue rotating the LEVEL control until the GATE
indicator just goes off and record the digital voltmeter
reading. Subtract the first digital voltmeter reading from
the second and divide by 2; this is the 50% level.

Reset the CH B LEVEL control so that the digital
voltmeter indicates the 50% level. Read the pulse duration
from the DC 503A display.

Time A - B Mode. This measurement requires input
signals to both CH A and CH B, but the peak-to-peak
signal amplitude should first be determined using the
WIDTH B mode instructions. For TIME A - B
measurements, follow these steps:

1. Set the FUNCTION switch to WIDTH B.

2. Referring to WIDTH B mode instructions, determine
the peak-to-peak amplitude and desired triggering
level of the signal to be applied to the Channel B
input.

3. If the signal to be applied to Channel A input is
different than that being applied to Channel B,
repeat Step 2 for this signal.

4. Set the Channel B LEVEL control to the desired
triggering level as calculated in Step 2.

5. Set the FUNCTION switch to TIME A - B.

6. Set the Channel A LEVEL control to the desired
triggering level as calculated in Step 3.

7. With signals connected to the proper channels, read
the elapsed time interval between the triggering
level of Channel A and the subsequent triggering
level of Channel B from the DC 503A display.

Time Interval Averaging. Averaging can be used to
increase the accuracy and resolution of repetitive signal
measurements. The basic reason for averaging is the
statistical reduction of the =1 count error. If the &1 count
error is truly random, then as more intervals are averaged,
the measurement will tend to approach the true value of
the time interval. For time interval averaging to work, the
time interval being measured must be repetitive and have a
repetition frequency that is nonsynchronous to the
counter clock rate. The DC 503A will measure up to 10”
averages in both Width B averaging and TIME A - B
averaging.
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Fig. 2-5. Typical CH A and CH B Level Out voltage settings for various time interval measurements.

EVENTS A DURING B MODE

In the EVENTS A DURING B mode, the events applied
to Channel A are counted. The count is gated by the signal
applied to Channel B input. The accumulated total of
events A that arrived during the time signal B was
triggered is displayed in the readout. Refer to

The following procedure can be used to make a
measurement like that shown in [Eig—_2-6]

1. Apply the signal to be counted to Channel A. With
the FUNCTION switch at FREQUENCY A, set
Channel A SLOPE switch to + SLOPE. Adjust the
LEVEL control for a stable display.

2. Apply the control signal to Channel B. With the
FUNCTION switch at PERIOD B, set Channel B
SLOPE switch to + SLOPE, Adjust the LEVEL
control for a stable display.

3. Set the FUNCTION switch to EVENTS A DURING B.

When the Channel B signal excursion occurs, Channel
B is triggered andthe gate opens, allowing the Channel A
pulses to be counted.

Averaging. Averaging can be used to Increase the
accuracy and resolution of repetitive event per interval
measurements. As more events are averaged, the
measurement tends to approach the true value of the
number of events per interval.

RATIO MODE

The DC 503A may be used to measure the ratio of two
signals, where one signal is applied to Channel A input
and the other signal is applied to Channel B input.
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Fig. 2-6. lllustration of CH A events counted from portion of CH A signal pulses during the counter gate open time (controlled by

CH B signal).

In the Ratio A/B mode, the frequency of the signal
applied to Channel A is divided by the frequency of the
signal applied to Channel B, and the resultant ratio is
displayed.

Triggering. The operation of Channel A and Channel B
trigger controls is the same as for frequency and period
measurements. Set the trigger controls as follows:

1. Go to the FREQUENCY A mode and adjust the
Channel A trigger controls for a normal frequency
measurement.

2. Go to the PERIOD B mode and adjust the Channel B
trigger controls for a normal period measurement.

3. Leaving the Channel A and Channel B trigger
controls as they are, gotothe RATIO A/B mode. The
correct ratio should be displayed.

Resolution. The AVGS/TIMING switch, which controls
the number of averages of the Channel B signal, may now
be set to display maximum resolution. For most

measurements, the smallest number of averages that
produces a useful number of digits should be considered.

TIME MANUAL MODE

This mode is a manual analog of the TIME A - B mode.
In this mode, only the AVGS/TIMING switch and
START/STOP switch affect the display.

Starting and Stopping. The TIME MANUAL mode may
bethought of as a “stop-watch” type of operation. With the
FUNCTION switch inthe TIME MANUALposition (and the
internal jumper properly positioned), the display starts
counting time-base pulses when the START/STOP switch
is depressed. It will continue to count and display the
accumulated total until the START/STOP switch is releas-
ed. The last count will then be held in the display until
another START command is given (in which case the
count will again advance), or other controls are actuated.
Pressing the RESET button will return the display to zero.
Changing the setting of the AVGS/TIMING switch will
change the frequency of the time-base pulses being
counted and reset the display to zero. The start/stop
function can also be performed remotely via the rear
interface connections.
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Clocking Rate. When the AVGS/TIMING switch is in
the 1 s position, one-second pulses are being counted and
the display accumulation advances one count per second,
and so on.

Whenever the accumulated count is above 99,999,999,
the OVERFLOW indicator will light to indicate register
overflow; however, the accumulation continues at the
normal rate, except that digits for decades above 10" are
not displayed.

TOTALIZE A MODE

This mode is a manual analog of the FREQUENCY A
mode. Inthismode, signal event sapplied tothe Channel A
input are counted and the accumulated total displayed
during the time the START/STOP button is depressed to
the START position. The main application of this mode is
to accumulate the count of relatively infrequent and
irregular events.

Operation. Apply the signal to Channel A input and set
the trigger controls the same as for a frequency measure-
ment. Only the Channel A trigger controls, the RESET
button, and the START/STOP button affect the display in
this mode.

Starting the Count. Press the START/STOP button and
adjust the Channel A LEVEL control until a count begins to
advance. The accumulated count is displayed in whole
numbers.

Stopping the Count. If the START/STOP button is
released and no other controls are actuated, the last total

will continue to be displayed. No more incoming events
will be added to the total.

Restarting and Resetting. When the START/STOP
button is again depressed, incoming events will advance
the displayed total. Resetting the count to zero can be
done at any time by pressing the RESET button.

Remote start/stop. Starting and stopping the count can
be accomplished remotely via connections to the rear
interface.

REPACKAGING FOR SHIPMENT

If the Tektronix instrument is to be shipped to a
Tektronix Service Center for service or repair, attach a tag
showing: owner (with address) and the name of an
individual at your firm that can be contacted. Include
complete instrument serial number and a description of
the service required.

If the original package is not fit for use or not available,
repackage the instrument as follows:

Surround the instrument with polyethylene sheeting, or
other suitable material, to protect the exterior finish.
Obtain a carton of corrugated cardboard of adequate
strength and having inside dimensions no less than six
inches more than the instrument dimensions. Cushion
the instrument by tightly packing dunnageor urethane
foam between the carton and the instrument, on all
sides, Seal the carton with shipping tape or an in-
dustrial stapler.

The carton test strength for your instrument is 200
pounds.
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SECTION 3

THEORY OF OPERATION
BLOCK DIAGRAM DESCRIPTION

Introduction

For the following block diagram description refer to the
Block Diagram foldout page at the rear of this manual.

Channel A and Channel B Amplifiers

There are two inputs, CH A and CH B. Signals to be
counted or timed are applied to either or both channels via
front panel bnc connectors or via the rear interface. The
front panel inputs for both channels are terminated with an
impedance corresponding to a resistance of 1 MC
paralleled with approximately 27 pF. The rear interface
inputs to both channels are terminated with a resistance of
approximately 50 Q. Both channels areidentical uptothe
Signal Flouting circuits.

Each channel contains an ac/dc coupling switch, a X1
or X5 attenuation network, a buffer amplifier circuit acting
as a comparator that compares the incoming signal level
against the triggering level as a reference, and
amplifier/Schmitt circuits driving the signal slope selec-
tion functions in the Signal Routing circuits. Each channel
also contains an operational amplifier serving as a X1
buffer circuit, supplying a buffered version of the trigger
level at the front panel tip jacks or rear interface connec-
tions.

NOTE

The remainder of this block diagram description
discusses the signal paths through the remaining
circuit blocks and the typical events related to each
mode of operation (FUNCTION) listed on the front
panel.

FREQUENCY A (Variable Gate)

For this mode of operation the CH A signal passes
directly through the Signal Routing circuits to the Decade
Accumulators. The signal is counted by the 1st DCU, then
the 2nd DCU, and then by the 6-Decade Counter (a total of
eight decades). In the FREQUENCY A mode the Time
Base signal is routed to the ~ N Circuit (variable gate) to
generate a Measurement Gate (via the Gate Generator) for
the desired measurement time. At the end of the Measure-
ment Gate interval, the accumulated count is latched in
the 8-Decade Latch/Multiplexer circuits, converted from
BCD to 7-segment information and displayed on the front

panel with the proper decimal point location and correct
annunciator illuminated.

The Measurement Cycle Timing circuit determines the
Display Time, clears the Gate Generator circuits, loads
(latches) the decade counters, and resets the counters for
the next measurement cycle in all modes of operation.

PERIOD B (Variable Clock)

In this TIMING mode, the CH B signal is passed
through the Signal Routing circuits to the Gate Generator
and the Time Base signal is routed to the + N Circuit
(variabte clock). The + N output is routed to the Count
Input of the Decade Accumulators and the Measurement
Gate is generated by a single period of the signal from
Channel B. As before, the accumulated count for this
mode and all subsequent modes is latched, decoded from
BCD data to 7-segment information, and displayed on the
front panel with the correct annunciator illuminated and
the proper decimal point location.

PERIOD B (Averageable—100 ns Clock)

For this AVGS mode, the Time Base signal
(10 MHz = 100 ns) is not divided; it is applied through the
Signal Routing circuits directly to the Count Input of the
Decade Accumulators. The CH B signal is routed to the
=+ N Circuit. The = N output causes the Gate Generator tc
generate aMeasurement Gate interval equal to 10" periods
of the CH B signal. The Time Base is counted for 10"
periods before the accumulated count is latched for
display.

WIDTH B (Variable Clock)

In this TIMING mode, the 10 MHz Time Base is routed
to the = N Circuit. The = N output (variable clock) is
routed directly to the Count Input of the Decade Ac-
cumulators. The CH B signal is used to generate the
Measurement Gate (via the Gate Generator). A single
pulse width at the output of the Channel B amplifier
generates the gate.

WIDTH B (Averageable—IOO ns Clock)

In WIDTH B, AVGS mode, the Time Base signal is not
divided by N; it is routei directly to the Count Input of the
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Decade Accumulators. The pulses at the output of the
Channel B amplifier are routed through the © N Circuit
whnse output causes the Gate Generator to develop a
Measurement gate equal to 10" pulse widths.

Counts are accumulated in the decade counters during
either the positive portions of the pulse widths or the
negative portions, dependent on the SLOPE polarity
selection for the Channel B signal.

TIME A — B (Variable Clock)

The TIME A -- B, TIMING mode, varies from the
WIDTH B (Variable Clock) mode only in that the pulse
width that generates the Measurement Gate is derived
from the Time A -- B Generator. The outputs of both
Channel A and Channel B amplifiers are applied to the
Time A — B Generator. The pulse width starts on the
rising edge of the Channel A signal and ends ontherising
edge of the Channe! B signai. By changing the signal
SL.OPE polarity for Channel A or Channel B, the width can
be from the rising edge of A tothe falling edge of B, or any
other combination.

For this mode the 10 MHz Time Base signal isroutedto
the -+ N Circuit whose output is thenrouted directlytothe
Count Input of the Decade Accumulators. Again, the
Measurement Gate interval is dependent on the pulse
width at the output of the Time A — B Generator.

TIME A — B (Averageabie—100 ns Clock)

This AVGS mode has the signals from Channel A and
Channel B also applied to the Time A — B Generator
circuit. The Time A — B Generator outputisthenroutedto
the + N Circuit whose output causes the Gate Generator
to produce the Measurement Gate interval. For this mode,
the 10 MHz Time Base signal is routed directly to the
Count Input of the Decade Accumulators. The count is
accumulated for 10" pulse widths from the Time A —~ B
Generator.

EVENTS A DURING B (Averageable)

This mode is exactly like the WIDTH B (Averageable)
mode, except that the output of the Time Base is disabled
and the output of Channel A is applied directly to the
Count Input of the Decade Accumulators. For this mode,
the pulse width at the output of Channel B is routed to the
= N Circuit whose output causes the Gate Generator to
produce the Measurement' Gate [nterval. Thie Channel' A
events are averaged for 10" pulse widths from Channel B.

RATIO A/B (Averageable)

The Time Base output is disabled and not used for this
mode; Channel A signals are routed directly to the Count
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Input of the Decade Accumulators. The Channel B signals
drive the = N Circuit, causing the Gate Generator to
generate the Measurement Gate. The Measurement Gate
interval is actually 10" times the number of Channel B
signals and the Channel A signals are counted during that
time.

TOTALIZE A

In the TOTALIZE A mode the Measurement Gate is
generated by the START/STOP switch on the front panel
or via the Remote Start/Stop line at the rear interface. The
Channel B, Time A — B Generator, Time Base, + N
Circuit, and Gate Generator circuits are not used for this
mode. Instead of accumulating clock signals from the
Time Base or signals from the = N Circuit, the Channel 2
signals are accumulated during the 'START/STOP inter-
val.

TIME MANUAL (Variable Clock)

For this mode there are no inputs to Channel A or
Channel B. The 10 MHz Time Base is routed to the = N
Circuit whose output is routed directly to the Count Input
of the Decade Accumulators. The Measurement Gate
interval is generated either by using the START/STOP
switch on the front panel or by changing the voltage level
on the Remote Start/Stop input at the rear interface.

Decade Accumulators, 6-Decade Counter/8-
Decade Latch

The 1st DCU consists of ECL flip-flops, requiring
ECL/TTL conversion to drive the first decade latch The
2nd DCU operates at TTL levels and drives the second
decade latch directly. From that point, there are six more
internal counters and six more decades of latch, all
contained in one integrated circuit. This arrangement
provides a total of eight decades of count and eight
decades of latch.

The 6-Decade Counter/8-Decade Latch circuit has its
own internal oscillator to generate the Time Slot informa-
tion. It also generates the Scan Clock, Overflow, and BCD
output data. Between the time slots and BCD data there is
enough information to drive the Display. The zero blank-
ing function is also provided internally.

Measurement Cycle Timing

The display timing, reset, clear, and load (latch)
functions for the decade counters are provided by the
Measurement Cycle Timing circuit.

Decimal Point and Annunciator Encoder

The decimal point location is determined by encoding
circuits using the time slot information and information



derived from two programmable read-only memory
(PROM) devices that look at the settings for the FUNC-
TION and AVGS/TIMING Switching Logic circuits. Four
of the six annunciators are also encoded with data from
the PROM devices.

Time Base

The standard 10 MHz (100 ns) clock is generated by a
crystal controlled Colpitts oscillator The Option 01
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counter has a 10 MHz, self contained, proportional
temperature controlled oven oscillator for increased ac-
curacy and stability.

Power Supplies

The power supplies for the instrument accepts the raw
+33 Vdc and +11.5 Vdc from the power module and
generate the +12 V regulated power, the 5 V regulated
power, and the +2.7 Vtermination supply used in the ECL
circuits.

DETAILED CIRCUIT DESCRIPTION

Introduction

Complete schematic diagrams are found in the
Diagrams and lllustrations section at the rear of this
manual. Refer to the preceding Block Diagram Descrip-
tion and to the indicated schematic diagram numbers
throughout the following circuit description.

CH A and CH B Amplifiers @@

NOTE

Since both amplifier circuits are identical, this
description discusses the theory of operation for
Channel A Amplifier with the associated circuit
component for Channel B Amplifier listed in
parenthesis.

The input signal applied to the input bnc connectors of
each channel, J510 (J610), passes through three switches
to the gate connection of a DMOS FET differential
amplifier, Q1630 (Q1230). The EXT/INT switch, S1732
(S1031), activates relay K1810 (K1800) to select either the
front panel input or the rear interface connection, P1900-
16A (P1900-17B). The rear interface input connection is
terminated internally with a 51 Q resistor, R1731 (R1132).
After input selection the signal coupling method is chosen
by the ac or dc coupling switch for each channel, S1731
(S1030). The dc component of the signal is removed by
capacitor C1830 (C1030), resulting in a signal that varies
around its average level. Attenuation of the input signal,
X1 or X5, is determined by the setting of S1730 (S1021).

Four diodes, CR1620, CR1720, CR1621, and CR1721
(CR1220, CR1120, CR1221, and CR1121) are provided to
limit the input voltage to Q1630 (Q1230). Clamping occurs
at approximately +6 V or —13 V. The diode clamping
circuits are protected against excessive current by R1629

(R1226). Resistor R1627 (R1224) limits the high frequency
gate current, while capacitor C1720 (C1120) compensates
for the capacitance around the gate circuitry of the input
differential amplifier.

The input differential amplifier, Q1630 (Q1230), has
very high input impedance and transconductance, High
common mode rejection for the differential amplifier is
provided by a constant current source, Q1620 (Q1220)
and associated components.

The other gate of the DMOS FET pair is connected to
the Trigger Level control R500 (R600) and the trigger level
output circuit, U1620 (U1220) and associated com-
ponents. The Trigger Level control sets the dc reference
level to which the input voltage is compared. The counter
measurements are made with respect to the dc reference
level set by R500 (R600). The trigger level range is £3.5 V.

The buffer amplifier circuit, U1620 (U1220) and
associated components, has a high input impedance and
approximately unity gain, minim izingthe loading effect on
the differential amplifier. The CH A (CH B) Level Out
value is very close to the dc level set by the Trigger Level
control. Potentiometer R1525 (R1420) is adjusted to
compensate for the offset voltages of the differential
amplifier and buffer circuits.

The output of the DMOS FET pair is applied differen-
tially to the input of a three stage line receiver circuit,
U1530C, U1530B, and U1530A (U1330A, U1330B, and
U1330C). The first stage of the line receiver, U1530C
(U1330A), operates as a transresistance amplifier to lower
the load impedance on the differential amplifier.

The second stage of the line receiver, U1530B
(U1330B), operates as a voltage amplifier with a gain of
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approximately three. The differential output from this
voltage amplifier drives the Schmitt trigger circuit,
U1530A (U1330C). The Schmitt trigger circuit shapes the
input signal and drives the SLOPE selection gates on
schematic 3.

Introduction to Signal Routing @

NOTE

Before reading this part of the detailed circuit
description, refer to the Block Diagram Description
for basic signal path information.

Signal slope selection for each channel of the DC 503A
is provided by exclusive-OR gates, U1421A for Channel A
and U1421 B for Channel B. A high voltage level on pin 5 of
U1421A or pin 7 Of U1421B inverts the input signal on pin 5
or pin 9 of U1421. Both gates have complemented outputs,
pins 2 and 11.

The outputs from the slope selection gates go to the
SHAPED OUT tip jacks, J520 and J540, after buffering by
Q1420 and Q1530, respectively. The Channel A signal also
goes to pin 12 of U1420D and pin 11 of U1420C, while the
Channel B signal goes to pin 5 of U1420A and pin 6 of
U1420B. In both TIME — B modes (variable clock or
averaging), U1420D and U1420A are disabled with high
voltage levels on pins 13 and 4, respectively. With U1420D
and U1420A disabled, the input signals are routed to the
TIME A - B Generator, U1321B. Both NOR gates,
U1420D and U1420A, are also disabled for the TIME
MANUAL mode. The Channel B NOR gate, U1420A, is
disabled for the TOTALIZE A and FREQUENCY A modes;
U1420D is not. Refer to the FUNCTION switch (S1810)
logic pattern on the schematic for specific logic levels that
enable or disable the remaining signal routing gates.

Time A — B Generator @

Whenever a Reset signal appears on pin 13 of U1321 B,
it sets pin 15 low and pin 14 high. The low on pin 15 enables
U1420C on pin 10 and the high on pin 14 disables U1420B
on pin 7. After reset, the Time A — B Generator waits fora
positive transition (rising edge) on pin 11 of U1321B.

The first falling edge (after reset) on pin 11 of U1420C
causes U1321 B to change state; pin 15 goes high, pins 14
and 10 go low. This change of state disables U1420C,
enables U1420B, and sets pin 10 (D input) of U1321B low.

The Time A — B Generator remains in this high state
until a falling edge (CH B signal) occurs on pin 6 of
U1420B. The failing edge is inverted and clocks U1321B
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on pin 11. The second rising edge causes U1321B to again
change state. A low is clocked through to pin 15 and a high
to pin 14; returning U1321B to its original state after reset.
The circuit is now ready to accept another falling edge
(CH A signal) on pin 11 of U1420C.

The end result of two changes of state for U1321 B is
that a pulse width has been generated on pin 15 that goes
high on the rising edge of the CH A signal and goes low on
the rising edge of the CH B signal.

Signal Routing and Gate Generator @

The purpose of the Signal Routing circuit istoroutethe
CH A, CH B, Time — B, or Time Base (110 ns clock)
signals to either the Gate Generator (pin 6 of U1410A), the
= N Circuit (schematic 6), or directly to the Count Input of
the Decade Accumulators (schematic 4). In some modes
of operation, the signals are routed to the = N Circuit and
then back to the Decade Accumulators or Gate Generator
(via the emitter circuits of Q1330 or Q1320).

Refer to [Fig. 3-1 for a typical DC 503A timing diagram
and the sources of the count and measurement gate.

FREQUENCY A. The object of this mode istocount the
CH A signal and use the Time Base to generate the
Measurement Gate, For this mode, the CH A signal is
routed through U1420D directly to the Decade Ac-
cumulators (U1221-9, schematic 4), The Time Base signal
(100 ns clock) is routed through U1320C (pin 10 low) and
out to the input of the -~ N Circuit (U1310A-6, schematic
6). After the Time Base signal has been divided down (to
1 MHz, to 100 kHz, etc) it is routed back to the emitter of
Q1320. This transistor is turned on in the saturated mode
and passes the divided down signal, clocking the Gate
Generator on pin 6 of U1410A and pin 11 of U1410B.
Before a valid Measurement Gate can be generated the
Gate Generator must have been reset (cleared) via
U1320D.

The first positive transition of the + N clock signal
causes pin 15 of U1410B to go high. The second positive
transition of the = N clock causes pin 15 to go low and
remain low for all other clock transitions until after
U1410A and U1410B are reset by the clear pulse on pin 12
of U1320D.

The output on pin 14 of U1410B is the complement of
the signal on pin 15. Pin 14 goes low and then high with the
first and second clock transitions, remaining high until
after reset (clear). The output on pin 14 is routed through
and inverted by U1330B (pin 7 low), This positive gate is
inverted again by U1220C before acting as the Measure-
ment Gate for the Decade Accumulators.
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Q1400 COLLECTOR <s>

FUNCTION

COUNT SOURCE

GATE SOURCE

FREQUENCY A

CHANNEL A

DECADE DIVIDED 10 MHz TIME BASE

PERIOD B DECADE DIVIDED 10 MHz TIME BASE ONE PERIOD OF B INPUT
WIDTH B DECADE DIVIDED 10 MHz TIME BASE ONE WIDTH OF B INPUT
TIME A—-B DECADE DIVIDED 10 MHz TIME BASE ONE INTERVAL FROM CHANNEL A

INPUT TO CHANNEL B INPUT

PERIOD B (AVG)

10 MHz TIME BASE

N PERIODS OF B INPUT

WIDTH B (AVG)

10 MHz TIME BASE

N WIDTHS OF B INPUT

TIME A—B (AVG)

10 MHz TIME BASE

N INTERVALS FROM CHANNEL A
INPUT TO CHANNEL B INPUT

EVENTS A DUR B (AVG) CHANNEL A N WIDTHS OF B INPUT

RATIO A/B (AVG) CHANNEL A N PERIODS OF B INPUT
TOTALIZE A CHANNEL A START/STOP SWITCH
TIME MANUAL DECADE DIVIDED 10 MHz TIME BASE START/STOP SWITCH

Fig. 3-1. Typical DC 503A timing diagram.

2971-02
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The Gate Generator circuit also produces the Latch
Trigger and a complementary Measurement Gate going to
the Measurement Cycle Timing circuit on schematic 5.
The operation of the Latch Trigger circuit is the same for
all modes of operation that requires a Measurement Gate
and will be described only once.

The generation of the Latch Trigger signal starts
whenever pin 3 of U1410A goes high at reset (clear) for the
Gate Generator. At reset, pin 13 of U1330D goes high and
pin 15 goes low. This low is transmitted without inversion
through buffer U1122D. Therefore, the Latch Trigger
signal on pin 14 of U1122D goes low whenever the Gate
Generator is cleared.

As soon as a positive clock edge occurs on pin 6 of
U1410A, pin 3 goes low and pin 15 of U1330D goes
momentarily high. However, pin 15 of U1410B is con-
nected to pin 12 of U1330D and as soon as that signal goes
high, pin 15 of U1330D goes low again. This action causes
a momentary positive pulse immediately after first clock-
ing the Gate Generator. This small pulse does not affect
the operation of the instrument.

At the end of the Measurement Gate, pin 15 of U1410B
goes low again. When this happens there will be a low on
pin 12 and pin 13 of U1330D, causing a low to high
transition on its output. It is the second low to high
transition at the end of the Measurement Gate interval that
produces the Latch Trigger and affects the Measurement
Cycle Timing circuit.

PERIOD B (Variable Clock). For this mode, a Measure-
ment Gate is generated from the Channel B input signal
and the Time Base is counted (divided down or not). Since
this is a single period measurement, the Time Base signal
(10 MHz) is again routed to the — N Circuit via U1320C.
During the single period the instrument counts 10 MHz, or
1 MHz, or 100 kHz, etc. The = N output again appears at
the emitters of Q1330and Q1320. Forthis mode itis Q1330
that is turned on in a saturated mode, allowing the divided
down Time Base signal to pass on to the Decade
Accumulators.

The Measurement Gate is generated from the CH B
signal with U1420A enabled on pin 4 (low). The single
period signal from CH B passes on through U1421C, then
on through Q1321 because its base is low.

On the first rising edge of the single period, the start of
the Measurement Gate I1s generated exactly the same as
previously discussed under the FREQUENCY A mode of
operation. On the next rising edge of thesingle period, the
Measurement Gate is stopped with pin 14 of U1410B high
and pin 15 low.

3-6

The gate signal generated on pin 14 of U1410B is again
routed through and inverted by both U1330B and U1220C.

PERIOD B (Average). For this mode the Time Base
signal is passed through U1330A directly to the Decade
Accumulators. The Channel B signal is routed to the — N
Circuit via U1420A, U1421C, and Q1331 (base is low). The
divided down Channel B signal returns via Q1320 to clock
the Gate Generator.

The first edge to clock the Gate Generator is the first
edge of signal period. That edge is divided down by the
+— N Circuit to generate the second edge through Q1320
and terminate the Measurement Gate. The instrument is
averaging over 10" number of Channel B signal periods to
generate the Measurement Gate.

WIDTH B (Variable Clock). This mode of operation is
exactly like PERIOD B (Variable Clock), except that the
instrument counts the Time Base signal (divided by N, or
not) during the positive portion or negative portion of the
input signal period to Channel B. Whether the positive
pulse width or negative pulse width is measured depends
on the setting of the SLOPE switch, S1020. The Time Base
signal passes through U1320C, out to the + N Circuit,
back in through Q1330 and on to the Decade Ac-
cumulators.

The exclusive-OR gate, U1421C, along with NOR gate,
U1430B, is used to generate a single width measurement.
The Channel B signal appears on pin 14 of U1421C. Pin 15
is low at this time, causing U1421C to operate as a non-
inverting buffer. When pin 14 goes from low to high, the
output, pin 13, also goes from low to high. The positive
transition is passed through Q1321 (base is low) and
clocks the Gate Generator on the first rising edge of the
Channel B input, starting the Measurement Gate (pin 14 of
U1410B goes low).

Pin 7 of U1430B is at a logic low for this mode. When the
Measurement Gate starts, pin 6 goes low and sets a high
logic level on pin 15 of U1421C. During the Measurement
Gate interval, U1421 C operates as an inverter. The next
falling edge from Channel B (end of the positive pulse) will
cause another positive edge to clock the Gate Generator
and terminate the Measurement Gate. The Measurement
Gate is again routed through U1330B and U1220C,
enabling the Decade Accumulators to count the Time
Base during the positive pulse width.

WIDTH B (Average). This mode of operation is similar
to Period B (Average), except that NOR gates U1430C and
U1430A are involved in the process. With U1430C enabled
on pin 10, the Channel B pulse width passes through
U1430C to pin 4 of U1430A. The Channel B signal also



passes through U1421C, through Q1331, out to the =~ N
Circuit, and back through Q1320 to start the Gate
Generator on the first edge. Pin 14 of U1410B goes low and
sets pin 5 of U1430A low during the Measurement Gate
interval (U1330B is disabled).

Pin 5 of U1430A stays low and keeps the logic gate
enabled for the entire length of time equal to the number of
pulse widths being averaged. The pulse width signals on
pin 4 are gated through and inverted, appearing on pin 10
of U1220C. The Measurement Gate signal out of U1220C
is alternating high and low for the total number of pulse
widths being averaged. The Time Base count is being
accumulated in the Decade Accumulators only during the
times that the Measurement Gate is low on pin 14 of
U1220C. At the end of the averaging cycle, pin 5 of U1430A
goes high, disabling that gate, and preventing any more
counting until the next reset (clear) pulse occurs.

TIME A — B (Average). This mode is the same signal
routing as Width B (Average), except that the width is
generated by the Time A — B Generator circuit. The rising
edge of the Channel A signal starts the” pulse width, and
then the rising edge of the Channel B signal stops it.

EVENTS A DURING B (Average). Since it is required to
count the number of events coming through Channel A
during N intervals of the Channel B pulse width, U1330A is
disabled on pin 5 to lock out the Time Base, and U1420D is
enabled on pin 13 to allow the Channel A signals to pass
through to the Decade Accumulators.

For this mode, the gate interval on pin 5 of U1430A lasts
for 10" pulse widths and the Channel B signal on pin 4 is
again logically anded through U1430A to pin 10 of U1220C
(U1330B is disabled). The event count from Channel A is
accumulated in the Decade Accumulators exactly like the
Time Base was for the Width B (Average) mode.

RATIO A/B (Average). For this mode the instrument is
essentially performing a period average with the Channel
B signal generating the Measurement Gate (divided down
or not, via the = N Circuit), but the Channel A signal is
being counted, rather than the Time Base.

The Time Base is disabled via both U1330A (pin 5 is
high) and U1320C (pin 10 is high), and the instrument
counts the Channel A signals passing through U1420D

(Pin 13 is low). The Measurement Gate is passed through
U1330B (pin 7 is low) and U1220C to allow the Channel A

count to accumulate in the Decade Accumulators.

TOTALIZE A. Whether the instrument is in this mode or
the Time Manual mode is dependent on the position of an
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internal jumper P1020 (J1020) on schematic 9. Logic gate
U1420D is enabled to allow counting the Channel A
signals, while U1330C is enabled to allow the Measure-
ment Gate, generated by the Start/Stop switch, S1311, ora
Remote Start signal on P1900-26B, to pass through
U1220C to the Decade Accumulators.

The Time Base is not used for this mode; logic gates
U1330A and U1320C are disabled. The enabling of
U1430C, Q1331, and Q1320 is redundant; the Measure-
ment Gate is not generated via U1410B.

TIME MANUAL. For this mode, there are no Channel A
or Channel B input signals. The Time Base signals are
routed through U1320C to the = N Circuit and back again
via Q1330 to the Count Input of the Decade Accumulators.
The Measurement Gate is generated and routed through
U1330C exactly like the Totalize A mode.

=~ N Circuit @

The first decade counter in the +~ N Circuit consists of
U1310A, U1310B, U1411A, U1411B, U1300B, and
associated ECL components. As the operator selects
different positions of the AVGS/TIMING switch, S1010 on
schematic 9, more and more of the remaining dividers
become involved in the counting down process,
generating a delay between the first and second clock
pulses going to the Gate Generator circuit on schematic 3.
The first decade counter is followed by U1400, a single
decade counter, and the remaining dual decade counters,
U1401, U1501, and U1610.

The clock input to the = N Circuit occurs on pin 6 of
U1310A and pin 5 of U1300A. The output from the + N
Circuit occurs at the wired-OR junction on pins 2 and 7 of
u1300.

After reset, the first clock pulse edge at pin 6 of U1310A
and pin 5 of U1300A passes through to pin 2 of U1300A
(= N Output). The next clock edge will also pass through
U1300A if N = 1, or it is going to be held off for the
selected + N countdown.

The + N setting (1 through 10° or 100 nsthrough 10 s)
are identified by the logic state pattern for S1010 on
schematic 6; the acutal switch circuit is located on
schematic 9. These settings enable or disable logic gates
U1300C, U1510B, U1510A, U1510C, U1510D, U1511A,
U1511B, or U1511D.

At reset (clear), all of the decade counters are set to a
count of nine, causing all of the inputs to U1500 to be set
high and enabling U1300A, Resistors R1302 and R1303
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operate as TTL to ECL level shifters. As the first clock
pulse on pin 5 of U1300A makes a transition from low to
high, the output (pin 2) goes from low to high, Assuming
that the first decade counter has also been reset, pins 9, 10,
and 11 of U1300B are all low with its output (pin 7) also
low. This low on pin 7 allows the first clock pulse to pass
through U1330A. If the instrument is operating in the ~ 1
mode, pin 5 of U1320A is held low. This ensures that the
counters do not advance or change their “nines” state,
allowing all of the succeeding clock edges to pass through
U1300A.

For the — 10 mode, pin 5 of U1320A is no longer held
low and the first decade counter is no longer held reset.
The first clock edge on pin 6 of U1310A passes on through
U1300A. The first clock transition has also caused U1310A
to change state, setting pin 9 of U1300B high. The output
of U1300B and the wired-OR junction goes high and
remains high for the next ten clock edges. After ten
counts, the first decade counter is back to its original state,
setting all three inputs to U1300B low. This causes the
wired-OR junction to go low, allowing the eleventh clock
edge to pass through U1300A. Thus, the first and eleventh
clock edges causes the = N Output to go high.

The reason that the decade count does not continue
past the first decade is that pin 5 of U1510B is held low and
pin 6 of U1400 s held high. For N = 10° (100) pin 4 of
U1401 is held reset (set to nine), but the first decade
counter and U1400 are involved in the countdown
process. The first clock edge through U1300A causes the
© N Output to go high, and the 101st edge does the same.
The second through one-hundredth clock edges are
suppressed via the wired-OR junction and because the
output of U1400 is changing, this keeps U1300A disabled
until the 101st clock edge occurs.

In any of the averaging modes (PERIOD B, WIDTH B,
TIME A — B, EVENTS A DUR B, or RATIO A/B) and
N = 10, it requires eleven periods of the selected mode to
count ten periods. The first clock edge on pin 6 of U1310A
advances the first decade counter, but it Is desired to hold
off the first clock edge out of the =~ N Circuit. Instead of
setting pins 9, 10, and 11 of U1300B all low at reset (clear)
for the averaging modes, pins 10 and 11 areset lowand pin
9 high; the first flip-flop, U1310A is set rather than reset.
Anytime that the instrument is in an averaging mode and
pin 5 of U1320A is not held low (N = 1), U1310A is set by
the clear pulse via U1300C.

In the TOTALIZE A mode the = N Circuit and the
internal Time Base are not used. In the TIME MANUAL
mode, the Time Base signal is divided by N. In both modes
the gate 1s generated by the START/STOP switch input to
CR1222.

For all modes except TOTALIZE A and TIME MANUAL,
the input to pin 3 of U1600B is at a high level. This causes
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CR1220 to be forward biased, holding pin 9 of U1310A low
and enabling that flip-flop to change state when clocked
on pin 6, When the instrument is operating in the
TOTALIZE A or TIME MANUAL mode, pin 3 of U1600B is
held low, reverse biasing CR1220 and allowing the clock
input to U1310A to be enabled and disabled by the
START/STOP switch.

Also, for the TIME MANUAL and TOTALIZE A modes
when the instrument is not dividing by one (N = 1), pins 12
and 13 of U1430D are both low. These low levels enable
U1220D and disables U1320B. When the circuit is cleared
by the ECL CLR signal on pin 5 of U1220D, U1411A
becomes set, rather than reset; U1411A is normally reset
for the other modes. This action also produces a small
hold off interval for the TIME MANUAL mode; the first
clock edge does not start the Gate Generator via U1300A.
It takes at least two counts to get the Measurement Gate
started in the TIME MANUAL mode.

Measurement Cycle Timing @

NOTE

Refer to Signal Routing and Gate Generator (FRE-
QUENCY A) discussion for a description of the
circuit that generates the Latch Trigger signal. Also.
see[Eig_3:1 for a typical timing diagram.

The Latch Trigger signal on P1630-1 (J1630-1) makesa
positive transition when the Measurement Gate is ter-
minated. Gate termination is indicated when a negative
transition occurs on pin 3 of U1420A. The Latch Trigger
signal goes to two places: pin 12 of U1423B and pin 11 of
U1420D; therefore, two things are going to happen.

The negative transition on pin 13 of U1420D turns off
Q1400, allowing C1400 to start charging toward +12 V
through R1400, R1401, R1410, and the DISPLAY TIME
switch, S1410. This produces a rising ramp voltage
interval on the emitter of Q1300. Also, when triggered on
pin 12, the one-shot multivibrator (U1423B) generates a
positive pulse of approximately 50 ms duration on pin 10.
The multi vibrator, along with U1420A, operate as a pulse
stretcher circuit. Thenegative pulse out of pin 1 of U1420A
causes the GATE light on the front panel to be illuminated
during the active gating interval.

Pin 9 of U1423B also goes low when them ultivibratoris
triggered. Assuming that the RESET line is high, U1422D
is enabled via pin 13. The rising edge on pin 12 of U1422D
happens about 50 ms later and translates to a falling edge
on pin 5 of U1423A, another one-shot multi vibrator. When
U1423A is triggered by the falling edge on pin 5, a Load
pulse (microseconds duration) is transmitted via U1422B



and U1621D to pin 1 of U1520 (schematic 7), telling the
decade counting units to latch the accumulated count.

During the time that the GATE light and Load pulses
were being generated, the ramp voltage on the emitter of
Q1300 (a unijunction transistor) has been rising. Eventual-
ly, it will reach the voltage level necessary to turn on
Q1300. When Q1300 turns on, C1400 discharges and a
positive pulse of small duration is produced on pin 3 of
UU1422A. The falling edge of that pulse triggers both
U1421A and U1421B, generating two pulses (Reset and
Clear).

The Reset pulse generated by U1421A and U1420B will
be of shorter duration than the Clear pulse generated by
U1421B and U1420C. The pulse on pin 4 of U1420B resets
the U1520 internal decade counters (schematic 7). The
pulse on pin 10 of U1420C resets all other ECL circuits and
everything else. The CLR (Clear) pulse is of sufficient
duration to allow for the setup times, minimum reset times,
and a delay after reset before U1520 is ready to accept the
next Count Input. After the CLR pulse terminates, the
counter circuits are armed and ready to accumulate
another count.

Transistor Q1700 and associated components com-
prise the power on reset circuit. At power on, Q1700
conducts and stays on for a time interval determined by
the time constant value for R1700 and C1701.

Decade Accumulators @@

The 1st DCU circuit is located on schematic 4, the 2nd
DCU on schematic 7. The Measurement Gate is applied to
pins 7 and 6 of the first flip-flop, U1221, while the Count
Input clocks U1221 on pin 9 for a divide by two operation.

The remaining flip-flops, U1120, U1121B, U1121A, and
the feedback circuit through U1220B provides a divide by
five operation.

The entire circuit on schematic 4 is a divide by ten
decade accumulator with a bcd output code. The outputs
of the flip-flops are translated from ECL levels to TTL
levels by their associated buffer (amplifier) circuits,
U122A, Q1133 and Q1132, U1122B, and U1122C. The
3.7 V reference for U1122A, B, and C is set by the voltage
divider circuit, R1037 and R1036.

The four translated voltage levels out of the 1st DCU go
to the first latch inputs of the 6-Decade Counter, U1520
(schematic 7), with the fourth bit value driving the 2nd
DCU circuit, U1620 and associated components. Since
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pins 12 and 1 of U1620 are hardwired, the 2nd DCU also
divides by ten.

When the reset signal on pin 2 of U1620 goes high, all
four outputs are set low and U1620 counts the negative
edges that occur on pin 14. At the end of every 100 counts
all of the binary inputs to U1520 should be low. Resistors
R1624, R1623, R1622, and R1715 operate as pull up
resistors to ensure that the D2 inputs for U1520 reach the
4.0 V level required for a logical “1” value.

6-Decade Ripple Through Counter @

The 6-Decade Ripple Through Counter, U1520, in-
crements on the negative edge of an internal clock, All six
decades are reset to zero when the reset signal (pin 22) is
held low for at least 4 us. An internal overflow flip-flop (pin
12) is reset at thesametime. Reset must go high before the
next valid count can be latched.

Eight decade latches are provided internally, two for
storing the count from the 1st and 2nd DCU’'S and six for
internal counter output. All latches are loaded when pin 21
goes low for at least 4 us. Ripple through time is about
12 ps.

The internal scan counter is driven by an internal
oscillator whose frequency is determined by C1511 (pins
39 and 40). The counter scans from the most significant
digit (MSD, pin 2) to the least significant digit (LSD, pin 9).
Pins 2 through 9 are the digit strobe outputs (time slot lines
TS1 through TS8).

A high level on the decimal point input (pin 10) resets a
blanking flip-flop output (pin 11), causing the display to
unblank. Pin 10 is brought high at the start of the digit
strobe time slot that has the active decimal point.

An overflow flip-flop (pin 12) is set on the first negative
transition occuring on the overflow input (pin 13). The
most significant bit (MSB) output from the eighth decade
(Pin 14) is used as overflow input.

Leading zero suppression is also provided internall y. At
the start of each scan counter cycle (MSD to LSD), the
display is blanked (pin 11 is low) until a non zero digit or
active decimal point is encountered. The display unblanks
during LSD (TS8) time or whenever the overflow output
(pin 12) is high.

Data output from U1520 appears on pins 20, 19, 18, and
17, in a multiplexed bcd format. The internal scan counter
causes the proper decade count to appear on these lines at
the same time as its corresponding digit strobe (time slot)

39
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is made active The bcd output data is demultiplexed via
the time slot lines driving the eight LED’s in the display
(schematic 8). The bcd output codes area also converted to
seven segment information by U1610.

Decimal Point and Annunciator Encoder @

Two programmable read only memory (PROM)
devices, U1200 and U1300, are used to accept the setting
information from the FUNCTION and AVGS/TIMING
switch circuits on schematic 9. This information lets the
PROMS know what function and timing point the instru-
ment is in so that they can, in turn, select which decimal
point and annunciator should be illuminated. The annun-
ciators are the GHzinSEC, MHZ/US  KHzmsec, and
Hz/SEC indicator lights.

The decimal point data from the PROMS is fed to pins 9,
10, and 11 of U1400, a one-of-eight selector/multiplexer.
Integrated circuit U1400 is used as a single pole, seven
position switch that switches the proper time slot pulse
(TS1 through TS7) to the decimal point scanned lines,
pins 6 and 5 of U1400. Pin 5 will havea positive pulse and
pin 6 a negative pulse for the decimal point scanned
information.

Decimal point information is not displayed in the
TOTALIZE A mode. Pin 9 of U1422C and pin 13 of U1612F
are set low, and pin 10 of U1422C is set high forthis mode.
This coding deselects and turns off both PROMS at pin 15
(high) and deselects U1400 at pin 7 (high).

There are four sets of decimal point and annunciator
information contained in the two PROMS. These four
sections are selected by the ADE and ADF lines as shown
in

Table 3-1

PROM SELECTION CODE

Mod ADE ADF PROM

ode J1430-7 | J1430-4 | Selected

FREQUENCY A 0 0 U1200

PERIOD B, WIDTH 0 1 U1300

B, TIMEA — B

(AVGS)

RATIO A/B, 1 0 U1200

EVENTS A DUR B

(AVGS)

PERIOD B, WIDTH 1 1 U1300

B, TIME A — B

(TIMING)

TOTALIZE A, 1 1 U1300 for

TIME MANUAL TIME MANUAL
only.
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Display

The eight digit LEDs are common cathode displays,
with the time slot pulses (TS1 through TS8) scanning pin 6
on each digit; DS1002 is the most significant digit and
DS1305 is the least significant digit. All of the seven
segment and decimal point information is paralled. For
leading zero suppression during the scanning cycle, the
display is blanked (seven segment information is missing)
until the first non-zero digit or decimal point is en-
countered.

The GATE and OVERFLOW lights, CR1011 and CR21012,
are driven by current limit resistors, R1011 and R1012. A
single current limiting resistor, R1009, is used for the four
annunciator lights because only oneofthem is illuminated

at any given time.

The FUNCTION switching logic for S1810 is on the Al2
Aux board (top half of schematic), while the
AVGSI/TIMING switching logic for S1010 is on the Al4
Main board (lower half of schematic). A simplified logic
pattern for S1810 is located on schematic 3 and the logic
pattern for S1010 is located on schematic 6.

Switching Logic
(FUNCTION, AVGS/TIMING)

The switch wafer positions for the FUNCTION switch
are drawn in-line, horizontally with one wafer position
offset slightly to indicate reset between detents. The same
type of pattern is drawn for the AVGS/TIMING switch,
S1010.

Integrated circuits U1611D and U1611B are used to
reset the Time A — BGenerator when either measurement
mode for that function is activated or whenever the clear
pulse occurs on pin 6 of U1611B.

Pin 8 of U1600D is set low for the modes that use the
10 MHz Time Base clock as the direct Count Input to the
Decade Accumulators. Pin 10 of U1611C is set low for
those modes that use the Channel A signal as the direct
Count Input. The remaining logic gates, along with the
actual grounded positions of the FUNCTION switch,
control the signal paths discussed under the Block
Diagram discussion and the discussion for the Signal
Routing and Gate Generator circuits.

The ADE control line (U1611A, pin 3) and the ADFline
(U1600E, pin 10) areused toaddressthetwo PROMSs in the
Decimal Point and Annunciator Encoder circuits (see

The tenth position of the FUNCTION switch is used for
the TOTALIZE A and TIME MANUAL modes. The desired



mode is selected by the user changing the position of
P1020 relative to the pins on J1020. This jumper is located
on the A12 Aux board. Diode CR1021 is turned on in the
TIME MANUAL mode to set pin 13 of U1601C low;
activating the proper Signal Routing circuits on sche-
matic 3.

Time Base

The standard 10 MHz clock frequency is generated by
Q1701 and Y1810 operating as a Colpitts oscillator, with
small frequency changes provided by the adjustment of
C1715. The power supply for this circuit is regulated at
10 V by Zener diode VR1710.

The output of the standard time base circuit drives the
base of Q1720, operating as a buffer amplifier. The output
of 01720 is passed through U1621 E where three resistors,
R1731, R1732, and R1735 translate the time base signal
into ECL levels that operate the circuits on the Aux board.

The Option 1 Time Base circuit, Y1710, uses an 18 V
oven for temperature control. The 18 V is derived from
another three terminal regulator, U1800, using feedback
resistors R1801 and R1803 to control the 18 V on pin 3 of
Y1701.

Internal jumper connections P1710 and P1720 allow the
user to select an external 10 MHz time base or TTL clock
via the rear interface.

When the instrument is equipped with the optional time
base, all of the standard time base components are
removed.

Power Supplies

Integrated circuit U1831 supplies the reference voltage
for the +5 V and —12 V power. The +5 V power is derived
from the +11.5 Vdc supply in the power module, while the
—12 V power is derived from the +33.5 Vdc supply. The
+12 V power is derived from the three terminal regulator,
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Ul 830, connected to the +33.5 Vdc supply. Reverse
polarity protection for the three supplies is provided by
CR1732, CR1733, and CR1730.

The +5 V, =12 V, and +12 V power is connected from
the Main board tothe Aux board via P1630 (pins 7,8,9, and
10) where decoupling networks are provided. The +5 V is
divided down to about 3.3 V on the base of Q1032 and
reflected as +2.7 V on the emitter, Voltage feedback for
this regulator is provided by Q1030 and Q1020. The main
purpose of Q1020 is to sink the current coming from all of
the 150 Q ECL terminations used throughout the various
logic circuits.

The +7 V reference from U1831 on the Main board
originates on pin 6 and then divided down to +5 V by
R1826 and R1827. The +5 V load current flows through
R1733 (the current limiting resistor), through the npn
series pass transistor in the power module, and through
F1830 to the +11.5 Vdc supply, The load voltage is
regulated within design limits by varying the voltage on
the base of the series pass transistor. If the load current
exceeds about 2 A, the voltage drop across R1733
becomes great enough to limit the current by causing the
base of the series pass transistor to go more negative with
respect to its emitter. This over current voltage is sensed at
pins 2 and 3 of U1831, Feedback input to U1831 occurs on
pin 4, with frequency compensation provided by C1830.

The —12 V supply is referenced to the +7 V on pin 6 of
U1831 via R1825. Thevoltagelevel atthejunction of R1825
and R1730 is near 0 V.

Should the —12 V supply go slightly more positive, the
voltage at the base of Q1724 goes more positive, in-
creasing the current through Q1723 and R1820. This
causes the base of Q1721 to go more positive and
increases the current through the pnp series pass tran-
sistor in the power module. This increased current flow
lowers the —12 V until the correct voltage is reached. If the
load current from this supply exceeds about 220 mA, the
voltage drop across R1721 becomes large enough to
cause Q1722 to conduct, thereby reducing and limiting
the current through the pnp series pass transistor.

3-11/(3-12 blank)
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SECTION 4

CALIBRATION
PERFORMANCE CHECK PROCEDURE

Introduction

This procedure checks the electrical performance
requirements as listed in the Specification section in this
manual. Perform the Adjustment Procedure if the instru-
ment fails to meet these checks. In some cases, recalibra-
tion may not correct the discrepancy; circuit trouble-
shooting is then indicated. Also, use this procedure to
determine acceptability of performance in an incoming
inspection facility.

Calibration Interval

To ensure instrument accuracy, check the calibration
every 1000 hours of operation or at a minimum of every six
months if used infrequently.

Services Available

Tektronix, Inc. provides complete instrument repair
and adjustment at local field service centers and at the

factory service center. Contact your local Tektronix field
office or representative for further information.

Test Equipment Required

The following test equipment (or equivalent) listed in
[Table 4-1 is suggested to perform the Performance Check
and Adjustment Procedure.

Dangerous potentials exist at several points
throughout this instrument. Caution must be exer-
cised. When the instrument is operated with the
covers removed, do not touch exposed connections
or components.

4-1
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Table 4-1

LIST OF TEST EQUIPMENT REQUIREMENTS

Application
Description Performance Requirements | Performance | Adjustment Example
Check Procedure
Power Module X X TEKTRONIX TM 503 or TM 504
Oscilloscope Bandwidth, dc to 200 MHz X X TEKTRONIX 7704A
Mainframe
Vertical plug-in Bandwidth, dc to 200 MHz X X TEKTRONIX 7A16
Horizontal plug-in Fastest sweep rate 5 mV, X X TEKTRONIX 7B80
10 ns
Leveled Sinewave Frequency range to X TEKTRONIX SG 503
Generator 125 MHz; amplitude range
to5Vp-p, 50Q
Function Generator Range, sinewave 10 Hz to X X TEKTRONIX FG 501
1 MHz; offset +2.5 V level
Puise Generator Range to 125 MHz, =1 V, X TEKTRONIX PG 502
50 Q
Digital Multimeter Range =+20 Vdc, 4 1/2 X X TEKTRONIX DM 501A
digits
50 Q 10X attenuator Bnc connectors X Tektronix Part No.
011-0059-02
50 Q) Feedthrough Bnc connectors X Tektronix Part No.
Termination 011-0049-01
BNC Female to Dual X Tektronix Part No.
Banana 103-0090-00
Tip jack to bnc cable X Tektronix Part No.
175-1178-00
Coaxial, 50 Q Precision, Bnc connectors X X Tektronix Part No.
36 inch 012-0482-00
VARIAC X X
WWVB (60 kHz) Receiver/ | (1 MHz output) X X SPECTRACOM CORP
Frequency Standard Type 8161
Dual bnc connector X Tektronix Part No.
067-0525-01




Preliminary Control Settings

7000 Series Oscilloscope

POWER On

FOCUS fas desired for a
INTENSITY | well-defined display
VERTICAL MODE LEFT

HORIZONTAL MODE B

B TRIGGER SOURCE VERT MODE

Vertical Plug-in

VOLTS/DIV 2

VARIABLE in

BANDWIDTH FULL
POLARITY + UP
AC-GND-DC DC

POSITION centered display

Horizontal Plug-in

TRIGGERING
MODE P-P AUTO
COUPLING AC
SOURCE INT
POSITION as desired
TIME/DIV 20 nS
VARIABLE in
MAG X1 (in)
DC 503A
FUNCTION as indicated
TIMING as indicated
DISPLAY TIME ccw
CHAand CHB
LEVEL midrange
SLOPE + (out)
ATTEN x1 (out)
COUPL DC (out)
SOURCE EXT (out)
Sinewave Generator
FREQUENCY RANGE 100—250
(MHz)

OUTPUT AMPLITUDE 1.00
FREQUENCY VARIABLE 125
AMPLITUDE MULITPLIER X.1
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TIME BASE CHECKS

1. Check Oscillator Frequency (Standard time base
and Option 1)

NOTE

The time base accuracy is a function of temperature
and time. The temperature stability for the standard
time base is +5 ppm (0° C to 50° C) with an aging rate
of + 1 ppmlyear.

After one year of operation (since the time base was
calibrated), the 1 MHz WWVB frequency standard
should read 1000.0000 *67 counts for any
temperature between 0° C to 50° C. The +67 counts
are determined by *50 counts, due to temperature
(£5 ppm); £70 counts due to aging (+7 ppm); and
+1 count to synchronization error. After t his check is
completed, the user should determine if a time base
re-calibration is required.

a. Set the DC 503A FUNCTION switch to PERIOD B
(AVGS) and set the AVGS switch to 10°.

b. Connect a coaxial cable from the WWVB Standard
output to the DC 503A B INPUT.

c. Adjust the DC 503A CH B LEVEL control for a stable
readout on the DC 503A display.

d. Check-that the DC 503A readout is within
999.9939 and 1000.0061 (*6.0 ppm, =1 count).

e. To check for Option 1 time base oscillator frequen-
cy, change the DC 503A AVGS switch to 10’

f. Adjust the DC 503A CH B LEVEL control for a stable
readout on the DC 503A display.

g. Check—that the DC 503A readout is within
999.99879 and 000.00121 with the display OVERFLOW
light on (+1.20 ppm, £1 count).

CH A AND CH B CHECKS

2. Check CH A Input Frequency Range and
Sensitivity, X1 and X5 Attenuation, dc coupled (0 Hz
to 2125 MHz). Refer to Fig. 4-1] check set-up.

a. Change the DC 503A FUNCTION switch to FRE-
QUENCY A and the TIMING switch to 10 ms.
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b. Connect the DC 503A A SHAPED OUT signal to the
Vertical Plug-in INPUT connector using the tip jack-to-
bnc connector (black terminal to COMMON).

c. Connect the sinewave generator OUTPUT to the
DC 503A CH A INPUT using the coaxial cable and the
50 Q termination.

d. Adjust the DC 503A CH A LEVEL control for a stable
display on the DC 503A and oscilloscope.

e. CHECK-that the DC 503A readout indicates ap-
proximately 125.0000 (MHz) with the display MHz/uSEC
illuminated.

f. Press (in) the X5 DC 503A CH A ATTEN.

g. Change the
AMPLITUDE to 5.00.

sinewave generator OUTPUT

h. Adjust the DC 503A CH A LEVEL control for a stable
display on the DC 503A and the oscilloscope.

i CHECK-that the DC 503A readout indicates approxi-
mately 125,000 (MHz) with the display MHz/uSEC
illuminated.

Sinewave

DC503A
Generator
l

Power SHAPED

Module —3»f

50 0

3. Check Totalize A and Time Manual (0 to
125 MHz)

a. Turn off the power module. Remove the DC 503A.

b. Change the TIME MAN UAL/TOTALIZE jumper,
J1020 (located on rear of the Auxiliary board) to the
TOTALIZE position. Refer to Adjustment Locations in the
pullout pages of this manual.

c. Re-insert the counter into the power module.

d. Turn on the power module.

e . Set the DC 503A FUNCTION switch to TOTALIZE
and press the START/STOP pushbutton to START (in
position).

f. CHECK—for the total maximum count readout on
the DC 503A display (at end of count, display OVERFLOW
may light).

g. Press the START/STOP pushbutton to STOP (out
position).

h. Turn off the power module, remove the DC 503A
and change the TIME MAN UAUTOTALIZE jumper
(J1020) to the TIME MANUAL position.

7000 Series Mainframe

1
Vertical Horizontal
Plug-in Plug-in

IN

Termination

2971-03

Fig. 4-1. Check set-up for the high frequency sensitivity using X1 and X5 attenuation.
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i. Re-insert plug-in into the power module.

j- To check the Time Manual, press the START/STOP
pushbutton to START (in position).

k. CHECK-the DC 503A display readout (in seconds)
for the advancing count.

|. Press the START/STOP pushbutton to STOP (out
position).

4. Check CH A Input Sensitivity, X5 and X1
Attenuation (20 mV rms sine wave to 100 MHz).
Refer to Fig. 4-1lcheck set-up.

a. Change the sinewave generator FREQUENCY
VARIABLE to 100 and the OUTPUT AMPLITUDE control
to 2.80.

b. Change the DC 503A FUNCTION switch to FRE-
QUENCY A and adjust the DC 503A CH A LEVEL control
for a stable display on the DC 503A and oscilloscope.

c. CHECK—that the DC 503A readout indicates ap-
proximately 100.0000 (MHz) with the display MHz/uSEC
illuminated.

d. Set the DC 503A CH A ATTEN switch to X1 (out
position).

e. Change the sinewave generator OUTPUT
AMPLITUDE control to .56.

f. Adjust the DC 503A CH A LEVEL control for a stable
display on the DC 503A and oscilloscope.

g. CHECK-that the DC 503A readout indicated ap-
proximately 100,000 {(MHz/uSEC illuminated.

5. Check CH B Input Frequency Range and
Sensitivity, X1 and X5 Attenuation, dc coupled (0 Hz
to 100 MHz). Refer to Hig. 4-1 theck set-up.

a. Remove the cable from the DC 503A CH A INPUT
connector and connect to the CH B INPUT. Remove the A
SHAPED OUT connector and connect to the B SHAPED
OUT connector (black terminal to COMMON).
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b. Set the DC 503A AVGS switch to 10° and FUNC-
TION to PERIOD B AVGS.

c. Adjust the DC 503A CH B LEVEL control for a stable
display on the DC 503A and oscilloscope.

d. CHECK-that the DC 503A readout indicates ap-
proximately 10.0000 (nSEC) with the display GHz/nSEC
illuminated.

e. Set the DC 503A CH B ATTEN switch to X5 (in
position).

f. Change the sinewave generator OUTPUT
AMPLITUDE control to 2.80.

g. Adjust the DC 503A CH B LEVEL control for a stable
display on the DC 503A and oscilloscope.

h. CHECK-that the DC 503A readout indicated ap-
proximately 10,000 (nSEC) with the display GHz/nSEC
illuminated.

i. CHECK-that the DC 503A readout indicates ap-
proximately 10.0000 (nSEC) with the display GHz/nSEC
illuminated.

6. Check CH B Input Sensitivity, X5 and X1
Attenuation (35 mV rms sine wave to 125 MHz).
Refer to Fig. 4-1lcheck set-up.

a. Change the sinewave generator OUTPUT
AMPLITUDE to 5.00 and FREQUENCY VARIABLE to 125.

b. Adjust the DC 503A CH B LEVEL control for a stable
display on the DC 503A and oscilloscope.

c. CHECK-that the DC 503A readout indicates ap-
proximately 8.0000 (nSEC) with the display GHz/nSEC
illuminated.

d. Change the
AMPLITUDE to 1.00.

sinewave generator OUTPUT

e. Set the DC 503A CH B ATTEN switch to X1 (out
position).

f. Adjust the CH B LEVEL control for a display on the
DC 503A and oscilloscope.
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g. CHECK--that the DC 503A readout indicates ap-
proximately 8,000 (nSEC) with the display GHz/nSEC
illuminated.

7. Check the CI-f A Input Frequency Range, X1 ac
coupled (10 Hz). Refer to Ffig. 4-2 ktheck set-up and
the preliminary control settings with the following
addition:

Function Generator

FREQUENCY Hz 10
MULTIPLIER 1
FUNCTION "\, (sine)

OUTPUT cCcw

a. Turn the power module off. Disconnect the
sinewave generator OUTPUT cable and remove the
sinewave generator plug-in.

b. Insert the function generator plug-in and set the
controls as listed above. Turn on the power module.

c. Disconnect the vertical plug-in INPUT connector (B
SHAPED OUT signal).

d. Remove the DC 503A CH B cable connection. Insert
the 10X attenuator with the 502 terminati termination onto the vertical
plug-in INPUT. Connect the coaxial cable from the 10X
attenuator to the function generator OUTPUT.

e. Set the DC 503A CH A and CH B ATTEN to X1 and
the CH A and CH B COUPL to DC.

f. Set the vertical plug-in VOLTS/DIV to 10 mVandthe
AC-GND-DC switch to GND.

g. Adjust the vertical plug-in POSITION control to
center the trace on the oscilloscope crt display.

h. Change the vertical plug-in AC-GND-DC switch to
DC.

i. Adjust the function generator OFFSET control to
center the displayed signal on the crt.

j- Adjust the function generator AMPLITUDE -control
for five graticule divisions of signal on the crt display
(50 mV p-to-p).

k. Change the DC 503A TIMING switch to 1 s and the
FUNCTION switch to FREQUENCY A.

Fig. 4-2. Check set-up for low frequency ac and dc sensitivity.
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I. Move the vertical plug-in INPUT connection to the
DC 503A CH A INPUT and re-connect the A SHAPED
OUT signal to the vertical plug-in INPUT. Change the
vertical plug-in VOLTS/DIV switch to .2. Adjust the CH A
LEVEL for a stable readout on the DC 503A and os-
cilloscope.

m. CHECK-that the DC 503A readout indicates ap-
proximately 0.010 (kHz) with the display kHz/mSEC
illuminated.

n. Set the DC 503A CH A COUPL switch to AC.

0. Set the function generator OFFSET control fully
clockwise.

p. CHECK-that the DC 503A readout indicates ap-
proximately 0.010 (kHz) with the display kHz/mSEC
illuminated.

g. Set the DC 503A FUNCTION switch to PERIOD B
and the TIMING to 10 us.

r. Move the DC 503A CH A connection and reconnect
to the CH B connector. Remove the A SHAPED OUT
connector and connect to the B SHAPED OUT (black
terminal to COMMON). Adjust the CH B LEVEL control for
a stable readout on the DC 503A and oscilloscope.

s. The oscilloscope crt display is a squarewave.

t. CHECK-that the DC 503A readout indicates ap-
proximately 100.00 (mSEC) with the display kHz/mSEC
illuminated.

8. Check the CH B Input Frequency Range, X1 ac
coupled (10 Hz). Refer to [Eig. 4-2]check set-up.

a. Set the DC 503A CH B COUPL switch to AC.

b. Adjust the DC 503A CH B LEVEL control for a stable
readout on the DC 503A and oscilloscope.

c. CHECK-that the DC 503A readout indicates ap-
proximately 100.00 (mSEC) with the display kHz/mSEC
illuminated.

d. Set the function generator OFFSET control fully
counterclockwise.
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e. The oscilloscope crt display is a squarewave.

f. CHECK-that the DC 503A readout indicates ap-
proximately 100.00 (mSEC) with the display kHz/mSEC
illuminated.

MINIMUM PULSE WIDTH CHECKS

9. Check the Input Sensitivity X1 Attenuation
(100 mV p-to-p pulse at minimum pulse width of
4 ns to 125 MHz). Refer to Kig. 4-3 ¢heck set-up and
preliminary control settings with the following
exceptions:

Vertical Plug-in

VOLTS/DIV 50 mV

VARIABLE in

BANDWIDTH FULL

POLARITY + UP

AC-GND-DC GND

POSITION centered display
Horizontal Plug-in

TIME/DIV 2ns

Pulse Generator

PULSE DURATION square wave

VARIABLE cow
PERIOD 4ns
VARIABLE ccw
BACK TERM out
COMPLEMENT out
DC 503A
FUNCTION FREQUENCY A
TIMING 100 us
DISPLAY TIME ccw
CH A and CH B
SLOPE +
ATTEN X1
COUPL DC
SOURCE EXT

a. Turn off the power module and disconnect the
function generator coaxial cable. Remove the function
generator plug-in. Insert the pulse generator plug-in and
turn on the power module.

b. Connect coaxial cable to the pulse generator OUT-
PUT.
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c. Adjust the vertical plug-in POSITION control to
center the trace on the crt. Change the AC-GND-DC
Switch to DC.

d. Remove the DC 503A B SHAPED OUT connection
from the vertical plug-in INPUT.

e. Remove the DC 503A CH B INPUT coaxial cable
with 10X attenuator and connect to the vertical plug-in
INPUT.

f. Adjust the pulse generator OUTPUT (VOLTS) LOW
LEVEL control to position the bottom edge of the dis-
played squarewave to the center of the crt graticule.

g. Adjust the pulse generator OUTPUT (VOLTS)
HIGH EDGE control for two divisions of display on the crt
(100 mV p-top).

h. Adjust the pulse generator PERIOD VARIABLE
control for a period of 8 ns (4 div).

i. Move the vertical plug-in INPUT connection to the
DC 503A CH A INPUT and connect the A SHAPED OUT
signal to the vertical plug-in INPUT. Change the vertical
plug-in VOLTS/DIV switch to .2.

7000 Series Mainframe
T
Pulse |- i
DC5G3A Generator o
i
-
E:::] C:i Vertical Horizontal
Power SHAPED Plug-in Plug-in |
e ouT ~
Module CHA | CHB 50 Q
IN [ IN Termination | | ¥
Jil N
50 O (o=
Tarminatiosns E.I I W
wwﬂw
10X
10 7 Attenuator
Attenuator B Gammnnar il

j- Adjust the DC 503A CH A LEVEL control forastable
display on the DC 503A and oscilloscope.

k. CHECK-that the DC 503A readout indicates ap-
proximately 125.00 (MHz) with the display MHz/uSEC
illuminated.

m. Move the DC 503A A SHAPED OUT connector to
the B SHAPED OUT (black terminal to COMMON) and
move the CH A INPUT connection to the CH B INPUT.

n. Set Function Switch to period B (Avgs). Set Avgs to
10°.

0. CHECK-that the DC 503A readout indicates ap-
proximately 8,000 (nSEC) with the display GHz/nSEC
illuminated.

10. Check Period B Minimum Pulse Width (4 ns at
100 mV peak-to-peak).

a. Set the DC 503A FUNCTION switch to PERIOD B
(no AVGS).

Fig. 4-3 Check set-up for minimum pulse width signals.
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b. CHECK-the displayed GATE light blinks and the
display readout is 0.0 (SEC) +1 count with the display
Hz/SEC illuminated.

11. Check RATIO A/B Minimum Pulse Width (4 ns
at 100 mV peak-to-peak).

a. Set the DC 503A FUNCTION switch to RATIO A/B.

b. CHECK-the displayed GATE light blinks and the
display readout is 0.000000 *1 count (no annunciator
lights).

12. Check the Input Sensitivity X1 Attenuation
(60 mV p-to-p pulse at minimum pulse width of 5 ns
to 100 MHz). Refer to[Fig._4-3]1 check set-up and
control settings as shown in step 9.

a. Remove the DC 503A B SHAPED OUT connection
from the vertical plug-in INPUT.

b. Change the coaxial cable (with the 10X attenuator)
from the DC 503A CH B INPUT to the vertical plug-in

INPUT.
C. Change the vertical plug-in VOLTS/DIV to 20 mV.

d. Adjust the pulse generator OUTPUT (VOLTS) Low
LEVEL control to position the bottom edge of the dis-
played Squarewave to the center of the CM graticule.

e. Adjust the pulse generator OUTPUT (VOLTS) HIGH
EDGE control for three divisions of display (60 mv p-to-p)
on the crt.

f. Change the vertical plug-in VOLTS/DIV to 0.1 and
adjust the pulse generator PERIOD VARIABLE for a
period of 10 ns (5 divisions).

g. Move the vertical plug-in INPUT connection to the
DC 503A CH A INPUT and connect the A SHAPED OUT
signal to the vertical plug-in INPUT.

h. Adjust the DC 503A CH A LEVEL control for a stable
display on the DC 503A and oscilloscope.

i. CHECK-that the DC 503A readout indicates ap-
proximately 100.00 (MHz) with the display MHz/uSEC
illuminated.

TM 9-6625-474-14&P-3

j. Set the DC 503A FUNCTION switch to PERIOD B
(AVGS) and the AVGS switch to 10°.

k. Move the DC 503A A SHAPED OUT connector to
the B SHAPED OUT (black terminal to COMMON) and
move the CH A INPUT connection to the CH B INPUT.

I. Adjust the DC 503A CH B LEVEL control for a stable
display on the DC 503A and oscilloscope.

m. CHECK-that the DC 503A readout indicates ap-
proximately 10.000 (nSEC) with the display GHz/nSEC
illuminated.

13. Check the Width B (AVGS) Minimum Pulse
width (5 ns).

a. Set the DC 503A FUNCTION switch to WIDTH B
(AVGS).

b. CHECK-the displayed GATE light blinks and the
readout indicates approximately 5.0000 (nSEC) with the
display GHz/nSEC illuminated.

14. Check the Events A During B Minimum B Pulse
Wwidth (5 ns).

a. Set the DC 503A FUNCTION switch to EVENTS A
DUR B.

b. CHECK-the displayed GATE light blinks and the
display readout is 0.000000 *1 count (no annunciator
lights).

15. Check the Width B (no AVGS) Minimum Pulse
Width (20 ns).

a. Change the DC 503A FUNCTION switch to PERIOD
B (AVGS).

b. Change the pulse generator PERIOD to 10 ns and
adjust PERIOD VARIABLE for a DC 503A display readout
of approximately 40.0000 (nSEC) with the display
GHz/nSEC illuminated.

c. Change DC 503A FUNCTION switch to PERIOD B
(no AVGS).
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d. CHECK-the displayed GATE light blinks and the
display readout is 0.0 (SEC) 1 count with the display
Hz/SEC illuminated.

TWO CHANNEL FUNCTION CHECKS

16. Check Time A — B Single Shot Minimum Time
Interval and Time A — B Average Minimum Time

interval (12.5 ns). Refer to Fig. 4-4 ¢heck set-up and
the following control settings:

DC 503A
FUNCTION FREQUENCY A
TIMING 1ms
DISPLAY TIME ccw
CHA
LEVEL midrange
SLOPE + (out position)
ATTEN X| (out position)
COUPL DC (out position)
SOURCE EXT (out position)
CHB
LEVEL midrange
SLOPE - (in position)
ATTEN XI (out position)
COUPL DC (out position)
SOURCE EXT (out position)
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Pulse Generator

PERIOD 10 ns
OUTPUT (VOLTS)
LOW LEVEL -1
HIGH LEVEL 1
BACK TERM ouT

a. Connect 50 Q terminations to both DC 503A CH A
and CH B INPUTS.

b. Connect the dual input connector to the 50 Q
termination on the DC 503A INPUTS,

c. Connect the coaxial cable from the pulse generator
OUTPUT to the dual input connector.

d. Connect the tip jack-to-bnc connector from the
DC 503A A SHAPED OUT (black terminal to COMMON)
to the vertical plug-in.

e. Adjust the DC 503A CH A LEVEL control for a
squarewave display on the oscilloscope crt.

f. Adjust the pulse generator PERIOD VARIABLE
control for a DC 503A display readout of approximately
40.000 (MHz) with the display MHz/uSEC illuminated.



g. Move the DC 503A A SHAPED OUT connection to
the B SHAPED OUT.

h. Adjust the DC 503A CH B LEVEL control for a
squarewave display on the crt.

i. Set the DC 503A FUNCTION switch to TIME A — B
(AVGS) and the AVGS switch to 10°.

j. CHECK-that the DC 503A display readout in-
dicates between 8.5000 and 16.5000 (12.5 ns x4 ns) with
the display GHz/nSEC illuminated.

k. Change the DC 503A FUNCTION switch to TIME
A - B (TIMING).

|. CHECK-the displayed GATE light blinks and the
display readout is 0.0 (SEC) *1 count with the display
Hz/SEC illuminated.

17. Check Events A during B

a. Change the DC 503A FUNCTION switch to
EVENTS A DUR B.

b. CHECK-the DC 503A display readout indicates
1.000000 =1 count (.999999 to 1.000001).

18. Check Ratio A/B

a. Change the DC 503A FUNCTION switch to RATIO
A/B.

b. CHECK-the DC 503A display readout indicates
1.000000 *£1 count (.999999 to 1 .000001) (no annunciator
lights).

TRIGGER LEVEL CHECKS

19. Check Trigger Level Range, +3.5 V. Refer to
Fig. 4-5 check set-up and preliminary control
settings with the following exceptions:

DC 503A
FUNCTION FREQUENCY A
TIMING 1ms

COUPL (CH A and CH B) AC
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Digital Multimeter

RANGE 20 DC VOLTS

a. Turn off the power module and disconnect the pulse
generator OUTPUT connection. Remove the pulse
generator plug-in.

b. Insert the digital multimeter plug-in. Turn on the
power module.

c. Connect a tip jack-to-bnc cable from the DC 503A A
TRIG LEVEL to a bnc female-to-bnc banana connector
and connect to the digital multi meter INPUT.

d. Adjust the DC 503A CH A LEVEL control fully
counterclockwise.

e. CHECK-that the digital multi meter readout in-
dicates between —3.500 and —10.000.

f. Adjust the DC 503A CH A LEVEL control fully
clockwise.

g. CHECK-that the digital multimeter readout in-
dicates between +3.500 and +10.000.

h. Change the DC 503A CH A connections to the CH B
(with appropriate control settings) and repeat steps 19d
through 19g.

20. Check A Trigger Level Output Accuracy

{(£20 mv +0.5% of reading). Refer to Fig. 4-5 check
set-up and control settings in step 19 with the
following exceptions:

Function Generator

FREQUENCY RANGE 10°
FREQUENCY VARIABLE 1
FUNCTION

OUTPUT AMPLITUDE

(sine)
min (ccw)

Vertical Plug-in

VOLTS/DIV 50 mV
Horizontal Plug-in
TIME/DIV 1uS

4-11



™ 9-6625-474-14&P-3

a. Turn off the power module. Insert the function
generator. Turn on the power module.

b. Connect a tip jack-to-bnc cable from the DC 503A A
SHAPED OUT to the vertical plug-in INPUT.

c. Remove the DC 503A B TRIG LEVEL connection
(tip jack-to-bnc cable). Connect the digital multimeter
INPUT through the 50 Q termination to the function
generator OUTPUT,

d. Adjust the function generator OFFSET control for a
displayed reading between +2.450 and +2.550 on the digi-
tal multimeter. NOTE the reading.

e. Move the connection from the digital multimeter
INPUT to the DC 503A CH A INPUT connector.
Reconnect the DC 503A CH A TRIG LEVEL OUT to the
multimeter.

f. Adjust the DC 503A CH A LEVEL control for a stable
display on the DC 503A and oscilloscope.

g. Adjust the function generator FREQUENCY
VARIABLE control and horizontal plug-in POSITION
control to display a single period of 10 us on the crt.

Function Digital
DCS503A Generator Multimeter

\ /

Y "2
N I —
SHAPED
Power ouT
Module —p-}
CHA|[ CHB
el Iy ouT INPUT
LO HI
£??
| B
TRIG j
i LEVEL
50 Q
Termination

h. Adjust the DC 503A CH A LEVEL control to center
the falling edge of the displayed squarewave on the center
vertical graticule line.

i. CHECK—that the digital multi meter readout in-
dicates between +0.020 and -0.020.

j. Change the DC 503A COUPL to DC (out position).

k. Adjust the DC 503A CH A LEVEL control to center
the falling edge off the displayed squarewave on the center
vertical graticule line.

I. CHECK—that the digital multimeter reading is
within .030 of value noted in step 20d.

m. Remove the DC 503A CH A TRIG LEVEL from the
digital multimeter. Connect the function generator OUT-
PUT to the multimeter INPUT.

n. Adjust the function generator OFFSET control for a
reading between -2.450 and -2.550 on the digital multimeter.
NOTE the reading.

0. Disconnect the cable (with 50 € termination) from
the digital multimeter INPUT and connect to the DC 503A
CH A INPUT.

7000 Series Mainframe

n
Horizontal|
Plug-in

Vertical
Plug-in

2971-07

Fig. 4-4. Check set-up for trigger level range (+3.5 V) and accuracy (20 mV +.5% of reading).
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p. Re-connect the tip jack-to-bnc cable from the
DC 503A CH A TRIG LEVEL output (black terminal to
COMMON) to the digital multimeter INPUT.

g. Adjust the DC 503A CH A LEVEL control to center
the falling edge of the displayed squarewave on the center
vertical graticule line.

r. CHECK-that the digital multi meter readout is
within .030 of value noted in step 20n.

21. Check B Trigger Level Output Accuracy
{(£20 mV, 1:0.5% of reading). Refer to Fig. 4-5 check
set-up and control settings in step 20.

a. Change the DC 503A FUNCTION switch to PERIOD
B (AVGS).

b. Move the connection from the DC 503A A SHAPED
OUT to the B SHAPED OUT (black terminal to COM-
MON).

c. Move the connection from the DC 503A A TRIG
LEVEL to the B TRIG LEVEL output (black terminal to
COMMON).

d. Move the coaxial cable with 50 Q termination from
the DC 503A CH A INPUT to the CH B INPUT.

e. Adjust the DC 503A CH B LEVEL control for a stable
display on the DC 503A and oscilloscope.

f. Adjust the DC 503A CH B LEVEL control to center
the falling edge of the displayed squarewave on the center
vertical graticule line.

g. CHECK-that the digital multimeter readout in-
dicates between +0.020 and —-0.020.

h. Change the DC 503A COUPL to DC (out position).

i. Adjust DC 503A CH B LEVEL control to center the
falling edge of the displayed squarewave on the center
vertical graticule line.

j. CHECK-that the digital multimeter reading is
within .030 of value noted in step 20n.
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k. Disconnect the INPUT cable from the digital mul-
timeter and connect the function generator OUTPUT to
the digital multimeter INPUT.

I. Adjust the function generator OFFSET control for a
reading between +2.450 V and + 2.550 V on the digital
multimeter. NOTE the reading.

m. Disconnect the cable (with 50 ) termination) from
the digital multimeter INPUT and connect to the DC 503A
CH B INPUT.

n. Re-connect the tip jack-to-bnc cable from the
DC 503A CH B TRIG LEVEL output (black terminal to
COMMON) to the digital multimeter INPUT.

0. Adjust the DC 503A CH B LEVEL control to center
the falling edge of the displayed squarewave on the center
vertical graticule line.

p. CHECK-that the digital multimeter readout is
within .030 of value noted in step 21lI.

REAR INTERFACE CHECKS

22. Check CH A and CH B Rear Interface

Frequency Range (O Hz to =50 MHz, DC; 10 Hz to
=50 MHz, AC). optional.

NOTE

This procedure requires the removal of the power
module top cover. Coaxial cable (50 (1) interfacing is
required between the power module and DC 503A.
Good r. f. shielding is also required.

When instruments are operated with covers remov-
ed, DO NOT touch exposed connections or com-

ponents. This procedure is to be completed by
qualified technical personnel only.

A dc, ac signal source capable of =50 MHz frequency
withan amplitude of =20 mVrms, 56 mV p-to-p is required
for this check.

a. Turn off the power module. Remove the DC 503A
from the power module.
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b. Remove the top cover from the power module,
exposing the interface connectors (refer to the
Maintenance Section in the power module instruction
manual).

c. Using an appropriate length 50 (0 coaxial cable (no
connectors), attach one end of thecable center conductor
to pin 16A of the DC 503 A rear interface connector. Attach
the shielded conductor (same cable end) to pin 17A of the
rear interface connector.

d. Attach the other cable end (center conductor and
shield) to the appropriate output connections on the
signal generator. Set generator for 56 mV p-to-p at
50 MHz.

e. Set the DC 503A FUNCTION switch to FRE-
QUENCY A and the TIMING switch to 10 ms.

f. Connect the tip jack-to-bnc cable from the DC 503A
A SHAPED OUT (black terminal to COMMON) to the
vertical plug-in INPUT. Disconnect the A TRIG LEVEL
output connection.

g. Adjust the DC 503A CH A LEVEL control for a stable
display on the DC 503A and oscilloscope.
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h. CHECK-that the DC 503A readout indicates ap-
proximately 50.0000 (MHz) with the display MHz/uSEC
illuminated.

i. Detach the coaxial cable center conductor from pin
16A and attach to pin 17B of the DC 503A rear interface
connector. Detach the shielded conductor from pin 17A
and attach to pin 16B of the interface connector.

j. Change the DC 503A FUNCTION switch to PERIOD
B (AVGS) and the AVGS switch to 10°.

k. Change the DC 503A A SHAPED OUT connection
to the B SHAPED OUT.

I. Adjust the DC 503A CH B LEVEL control for a stable
display on the DC 503A and oscilloscope.

m. CHECK-that the DC 503A readout indicates ap-
proximately 20.0000 (nSEC) with the display GHz/nSEC
illuminated.

n. Remove all cables and connections.

This completes the Performance Check.
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ADJUSTMENT PROCEDURE

Introduction

Use this Adjustment Procedure to restore the DC 503A
to original performance requirements. This Adjustment
Procedure need not be performed unless the instrument
fails to meet the Performance Requirements of the
Electrical characteristics listed in the Specification sec-
tion, or if the Performance Check procedure cannot be
completed satisfactorily. If the instrument has undergone
repairs, the Adjustment Procedure is recommended.

Satisfactory completion of all adjustment steps in this
procedure assures that the instrument will meet the
Performance Requirements.

Test Equipment Required

The test equipment (or equivalent) listed in[Table 4-1] is
required for adjustment of the DC 503A. Specifications
given for the test equipment are the minimum necessary
for accurate adjustment. All test equipment is assumed to
be correctly calibrated and operating within
specifications.

If other test equipment is substituted, calibration set-up
may need to be altered to meet the requirements of the
equipment used.

Preparation

Access to the internal adjustments is achieved most
easily when the DC 503A is connected to the power
module with a flexible plug-in extender. Remove the left
side cover of the DC 503A to reach the adjustments on the
auxiliary board. Remove the right side cover to reach the
adjustments on the main board. Refer to the Adjustment
Locations in the pull-out pages at the rear of this manual.

Make adjustments at an ambient temperature between
+20°C and +25° C.

Check Power Supplies
Preliminary control settings:
Power Module
LINE SELECTOR HI

VARIAC
Range switch 300 w
AC VOLT meter 120

Digital Multimeter

RANGE/FUNCTION 20 DC Volts
INPUT (pushbutton) out
DC 503A

FUNCTION FREQUENCY A
TIMING 1s
DISPLAY ccw
CH A LEVEL midrange
CH B LEVEL midrange
front panel push- out

buttons

1. Check the +12 V Supply Accuracy

a. Insert the DC 503A and digital multi meter into the
power module.

b. Connect the power module power cord to the
VARIAC and turn on the power module and VARIAC.

c. Connect the test leads to digital multimeter HI and
LO INPUTS.

d. Connect the digital multimeter LO test lead to the
DC 503A chassis ground. Connect the HI test lead to the
cathode of diode CR1732, located on the DC 503A Main
board.

e. The digital multi meter readout must indicate
between 12.600 and 11.400.

2. Check the —12 V Supply Accuracy

a. Connect the digital multi meter HI test lead to the
anode of diode CR1730, located on the DC 503A Main
board.

4-15
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b. The digital multimeter
between 11280 and 12.720.

readout must indicate

3. Check the 5V Supply Accuracy

a. Connect the digital multi meter HI test lead to the
cathode of diode CR1733, located on he DC 503A Main
board.

b. The digital multimeter readout must indicate

between 4.700 and 5.300.

4. check the -+2.7 V Supply Accuracy

a. connect the digital multi meter HI test lead to the
emitter junction of transistors Q1032 and Q1020, located
on the Auxiliary board.

b. The digital multimeter must indicate a readout
between 2.500 and 2.900.

c. Remove all test leads.

5. Adjust the OFFSET ADJ, R1525 (channel A).
Refer to Fig. 4-5 check set-up and control settings as
shown in the Performance Check procedure, step
20.

a. Adjust the vertical plug-in POSITION control to
center the trace over the center graticule line.

b. Adjust the DC 503A CH A LEVEL control for a stable
display on the DC 503A and oscilloscope.

c. Adjust the function generator FREQUENCY
VARIABLE control and the horizontal plug-in POSITION
control for a 100 kHz display with a 10 us period.

d. Adjust the DC 503A CH A LEVEL control to center
the displayed squarewave falling edge on the center crt
graticule line.

e. ADJUST potentiometer R1525, located on the Aux-
iliary board, until the digital multimeter readout indicates
between -+0.010 and -0.010.
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7. Adjust the Standard Timebase Accuracy, C1715
and Optional Timebase Accuracy, Y1710

a. Connect a coaxial cable from the WWVB Frequency
Standard 1 MHz output signal to the DC 503A CH B
INPUT.

b. Set the DC 503A FUNCTION switch to PERIOD B
(AVGS) and the AVGS switch to 10"

c. Adjust the DC 503A CH B LEVEL control for a stable
display readout on the DC 503A.

d. Adjust the variable capacitor, C1715 (located on the
Main board) until the DC 503A readout indicates between
999.9999 (nSEC) and 1000.0001 (nSEC) with the display
GHz/nSEC illuminated.

NOTE

This sets the DC 503A oscillator within 1 part in 70",
It will take approximately 1 second for the display to
up-date.

e. For the optional timebase adjust, change the
DC 503A AVGS switch to 10",

f. Adjust the DC 503,4 CH B LEVEL control for a stable
display readout on the DC 503A.

NOTE

The Option 1 timebase adjustment 1s made through
an access hole in the back of the oven time base,
Y1710 located on the back side of the Main board.

g. Adjust the oven timebase, Y1710 until the DC 503A
readout indicates between 999.9998 (nSEC-with display
GHz/nSEC illuminated) and 000.00002 ns with display
OVERFLOW illuminated.

NOTE

This sets the oscillator within 2 parts in 70°. It will
take approximately 10 seconds for the display to up-
date.



™ 9-6625-474-14&P-3

SECTION 5

MAINTENANCE

GENERAL MAINTENANCE

Static-Sensitive Components

Static discharge can damage any semiconductor
component in this instrument.

This instrument contains electrical components that
are susceptible to damage from static discharge See
Table 5-1 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
on 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 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.

6. 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.

INFORMATION

9. Use a soldering iron that is connected to earth
ground.

10. Use only special antistatic suction type or wick
type resoldering tools.

Table 5-1

Relative Susceptiblity to
Static Discharge Damage

Relative
Semiconductor Classes Susceptibility

Levels®
MOS or CMOS microcircuits or
discretes, or linear microcircuits
with MOS inputs.  (Most Sensitive) 1
ECL 2
Schottky signal diodes 3
Schottky TTL 4
High-frequency bipolar transistors 5
JFETs 6
Linear microcircuits 7
Low-power Schottky TTL 8
TTL (Least Sensitive) 9

*Voltage equivalent for levels:

1=1o00to 500V  4=500 V
2=200to 500V 5 =400 to 600 V
3=250V 6 = 600 to 800 V

7= 400 to 1000 V (est.)
8 =900 V
9=1200V

(Voltage discharged from a 100 pF capacitor through a
resistance of 100 ohms.)

Cleaning

This instrument should be cleaned as often as
operating conditions require. Loose dust accumulated on
the outside of the instrument can be removed with a soft
cloth or small brush. Remove dirt that remains with a soft
cloth dampened in a mild detergent and water solution. Do
not use abrasive cleaners.
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§ CAUTION

To clean the front panel use freon, isopropyl alcohol,
or totally denatured ethyl alcohol. Do not use
petroleum based cleansing agents. Before using any
other type of cleaner, consult your Tektronix Service
Center or representative.

The best way to clean the interior is to blow off the
accumulated dust with dry, low-velocity air (approximate-
ly 5 1b/in®) or use a soft brush or cloth dampened with a
mild detergent and water solution.

Hold the board so the cleaning residue runs away from
the connectors, Do not scrape or use an eraser tocleanthe
edge connector contacts. Abrasive cleaning can remove
the gold plating.

s

CAUTION g

VW N

Circuit boards and components must be dry before
applying power to prevent damage from electrical
arcing.

Obtaining Replacement Parts

Electrical and mechanical parts can be obtained
through your local Tektronix Field Office or represen-
tative. However, it may be possible to obtain many of the
standard electronic components from a local commercial
source. Before purchasing or ordering a part from a
source other than Tektronix, Inc., check the Replaceable
Electrical Parts list for the proper value, rating, tolerance,
and description.

NOTE

When selecting replacement parts, remember that
the physical size and shape of a component may
affect its performance in the instrument.

Some parts are manufactured or selected by Tektronix,
Inc., to satisfy particular requirements, or are manufac-
tured for Tektronix, Inc., to our specifications. Most of the
mechanical parts used in this instrument have been
manufactured by Tektronix, Inc. To determine the
manufacturer refer to the Replaceable Parts list and the
Cross Reference index, Mfr. Code Number to Manufac-
turer.

When ordering replacement parts from Tektronix, Inc.,
include the following information.
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1. Instrument type and option number.
2. Instrument serial number.

3. A description of the part (if electrical, include
complete circuit number).

4. Tektronix part number.

Soldering Techniques

To avoid electric-shock hazard, disconnect the
instrument 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 replacing parts. General soldering
techniques which apply to maintenance of any precision
electronic equipment should be used when working on
this instrument. Use only 60/40 rosin-core, electronic
grade solder. The choice of soldering iron is determined
by the repair to be made.

CAUTION

Several of the circuit boards in the DC 503A are
multilayer type boards with a conductive path
laminated between the top and bottom board layers,
All soldering on these boards should be done with
extreme care to prevent breaking the connections to
this conductive path. Only experienced
maintenance personnel should attempt to repair the
Main and Auxiliary boards. Do not allow solder or
solder flux to flow under printed circuit board
switches. The printed circuit board is part of the
switch contacts, intermittent switch operation can
occur if the contacts are contaminated.

When soldering on circuit boards or small wiring, use
only a 15 W, 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 soldering
iron tip properly tinned to ensure the best head transfer to
the solder joint. Apply only enough heat to remove the
component or 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. Use a solder removing wick to remove
excess solder from connections or to clean circuit board
pads.



Semiconductors

When replacing transistors requiring silicone grease
for heat transfer, replace the silicone grease as necessary.

Handle silicone grease with care. Avoid getting the
silicone grease in your eyes. Wash hands thoroughly
after use.

To remove socket mounted in-line integrated circuits
use an extracting tool. This tool is available from
Tektronix, Inc.; order Tektronix Part Number 003-0619-00.
If an extracting tool is not available, use care to avoid
damaging the pins. Pull slowly and evenly on both ends of
the integrated circuit. Try to avoid disengaging one end
before the other end.

Interconnecting Pins

Several methods of interconnection, including square
pin and circuit board pin and ferrule are used to electrical-
ly connect the circuit boards with other boards and
components.

Several types of mating connectors are used for these
interconnecting pins. If the mating connector is mounted
on a Plug-on circuit board, special sockets are soldered
into the board. If the mating connector is on the end of a
lead, an end-lead pin connector is used. This connector
mates with the interconnecting pin. The following infor-
mation provides the removal and replacement procedure
for the various interconnecting methods.

Square Pin Assemblies

SedFig. 5-1. These pins are of various lengths. They are
attached to each other with a plastic strip. To remove them
simply unsolder from the circuit board.

Circuit Board Pins and Ferrules

See[Fig._5-2. A circuit board pin replacement kit
(including necessary tools, instructions, and replacement
pins with attached ferrules) is available from Tektronix,
Inc.; order Tektronix Part Number 040-0542-00. Replacing
circuit board pins on multilayer boards is not recommend-
ed. (The multilayer boards in this instrument are listed
under Soldering Techniques in this section. )

To replace a damaged pin, first disconnect any pin
connectors. Then unsolder the damaged pin and pull it
from the board with a pair of pliers, leaving the ferrule in
the circuit board, if possible. If the ferrule remains in the

T™M 9-6625-474-14&P-3

circuit board, remove the spare ferrule from the replace-
ment pin and press the new pin into the hole in the circuit
board. If the ferrule is removed with the damaged pin,
clean out the hole using a solder removing wick and a
scribe. Then press the replacement pin, with attached
spare ferrule, into the circuit board.

2971-08

Fig. 5-1. Typical square pin assembly.

REPLACEMENT
PIN

SPARE
FERRULE

PROPER
PLACEMENT OF
FERRULES IN

CIRCUIT BOARD

Fig. 5-2. Exploded view of circuit board pin and ferrule.
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Position the replacement pin in the same manner as the
original. Solder the pin to the circuit board on each side of
the board. If the original pin was bent at an angle to mate
with a connector, carefully bend the new pin to the same
angle. Replace the pin connector.

Dual Entry Circuit Board Pin Sockets

The pin sockets on the circuit boards are soldered to
the back of the board. See[[Eig._5-B. To remove or replace
one of these sockets, first unsolder the pin (use a vacuum-
type resoldering tool to remove excess solder). Then
straighten the tabs on the socket and remove the socket
from the board.

Tabs

2971-09

Fig. 5-3. Dual entry circuit board pin socket.

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.

NOTE

The spring tension of the pin sockets ensure a good
connection between the circuit board and the pin.
This spring tension can be destroyed by using the
pin sockets as a connecting point for spring loaded
probe tips, alligator clips, etc.

Bottom Entry Circuit Board Pin Sockets

To remove or replace these sockets unsolder the pins
from the circuit board. Use a vacuum or other type
unsoldering tool to remove excess solder. Use caution to
prevent solder from entering the connector. See

Muitipin Connectors

The pin connectors used to connect the wires to the
interconnecting pins are clamped to the ends of the wires.
To replace damaged multipin connectors, remove the old
pin connector from the holder. Do this by inserting a

54

2971-10

Fig. 5-4. Bottom entry circuit board pin socket.

scribe between the connector and the holder and prying
the connector from the holder. Clamp the replacement
connector to the wire. Reinstall the connector in the
holder.

If the individual end lead pin connectors are removed
from the plastic holder, note the order of the individual
wires for correct replacement in the holder. For proper

replacement see [Fig._5-5l

END-LEAD
MULTI-PIN
CONNECTOR

INDEX

END-LEAD
MULTI-PIN
CONNECTOR

it MULTI-PIN
CONNECTOR

1986-68

Fig. 5-5. Orientation and disassembly of multi pin connectors.



Circuit Board Removal

Remove the two screws and two fasteners attaching the
rear of the plug-in frame. See [Eig._5-6. The bottom
fasteners require a 3/16 inch wrench. Remove the front
panel knob connected to the DISPLAY. Unsolder the wires
to the front panel connectors. Disconnect all plugs to front
panel connections. Remove the four screws as shown in
[Fig-5-71 Remove both circuit boards by sliding backwards
and out. To separate the two circuit boards, remove the
four screws attaching the Auxiliary board to the Main
board. When separating or replacing these boards, use
care to avoid bending the interconnecting pins.

| X
/

&l
REMOVE THESE SCREWS AND FASTENERS TO

REMOVE BACK OF FRAME. THE BOTTOM
FASTENERS REQUIRE A3/16” WRENCH.

Fig. 5-6. Rear frame removal.

Switch Maintenance

After separating the two boards, the front panel lever
switches may be removed by removing the three screws
attaching each lever switch to the circuit board. Use care
when removing or assembling the lever switches to the
circuit boards to prevent bending the contact fingers.
When reassembling, carefully align the screw holes on the
switch cover with the board. Place the switch cover on the
board in the proper position before inserting the screws.
To remove the front panel pushbutton switches, refer to

[Eig.15-8.

T™M 9-6625-474-14&P-3

Bg

}
4

1

[

REMOVE THESE SCREWS TO REMOVE BOARDS
FROM FRAME.

Fig. 5-7. Circuit board removal.

PULL TO REMOVE THE EXTENSION

SHAFTS. ‘
S~
/
B B
ya |
i
"
“\ Sed

TO REMOVE SWITCHES BEND THE PLASTIC
TAB BACK AND RAISE THE REAR OF THE
SWITCH CLEAR OF THE TAB.

Fig. 5-8. Pushbutton switch removal.

To clean the board and switch contacts, use a
lubricated contact cleaner such as, No Noise Contact
Restorer.

Front Panel Latch Removal

To replace the latch, remove the screw under the pull
tab. Pry up the pull tab bar from the latch assembly.

'Electronic Chemical Corporation, 813 Communipaw Avenue,

Jersey City, N.J. 07304
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REAR

FUNCTIONS AVAILABLE AT REAR
CONNECTOR

A slot exists between pins 21 and 22 on the rear
connector. Insert a barrier in the corresponding position
of the power module jack to prevent noncompatible plug-
ins from being used in that compartment. Consult the
power module manual for further information. Signal
outputs for other specialized connections may bemadeto
the rear interface connectors as shown in [Fig. 5-9]
Waveform timing is shown in[Eig-5-100 A description of
these connections follows.

Decimal Point Scanned Output 27B

This contact goes high and remains high for one scan
clock period. This indicates a decimal point to the right of
the active digit. This output will drive two TTL loads.

Remote Start 26B

This  connection duplicates the front panel
START/STOP button. When this connection islowandthe
DC 503A is in TOTALIZE A or TIME MANUAL modes, the
counter counts. When this line goes high counting stops.
The external device pulling this line low must sink 1.6 mA.

Scan Clock Out 24B

This connection provides a 2 to 2.5 kHz squarewave. A
different front panel digit is displayed on each falling edge
of the waveform. The display scans from time slot 1, the
most significant digit, to time slot 8, the least significant
digit, and then repeats. The corresponding bcd informa-
tion transfers to the output at each falling edge of the scan
clock. Data should be transferred to an external memory
on the following positive going edge. This allows for
propagation delays and ensures that bed, time slot and
decimal point information have time to settle. This output
will drive two TTL loads.

Overflow Out 23B

This line goes high when the counter overflows. It is
capable of driving two TTL loads.

Channel A Level Out 22A

The voltage at this connection follows the channel A
front panel trigger LEVEL control. The source impedance
is 1 kQ and the signal level is between +3.5V.

5-6
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Channel B Level Out 22B

The voltage at this connection follows the channel B
front panel trigger LEVEL control. The source impedance
is 1 kQ2 and the signal level is between £3.5 V.

Bcd Outputs: Bed (1), 19A; Bed (2), 21B; Bed (4),
20A; Bcd (8), 20B

These connections output the bcd information. The
positive pulses are 1 scan clock period in length for each
given digit. Each line can drive two TTL loads.

Data Good (Latch) Output 19B

This line is high when data istransferring from a count
chain into the latches. Do not acquire data through the
rear interface connector when this pin is high. This output
will drive two TTL loads,

Channel A Input 16A

This is the channel A input connection when the front
panel CH A SOURCE switch is in the INT position. This
input is terminated in 50 Q, with a maximum input of 4 V
peak or 8 V peak-to-peak.

Channel A Input Ground 17A

This terminal is the ground return for the rear interface
channel A input.

Channel B Input 17B

This is the channel B input connection when the front
panel CH A SOURCE switch is in the INT position. This
input is terminated in 50 Q, with a maximum input of 4 V
peak or 8 V peak-to-peak.

Channel B Input Ground 16B

This terminal is the ground return for the rear interface
channel B input.

Reference 10 MHz Out 15B

This is the buffered output of the counter time base.
This output is capable of driving two TTL loads.

Ground (Clock) 15A

This is the ground return for the clock input-output
signals (21A, 15B, 14A).



™
Output or Pin Pin Output or
Input B A Input
28 28
Decimal Point
Scanned Output 27 27
Remote Start 26 26 Reset In/Out
25 25 Time Slot One (TS1)
Scan Clock Out 24 24
Overflow Out 23 23
Channei B Barrier Channei A
Level Out 22 Slot 22 Level Out
BCD (2) Output 21 21 TTL Clock Input
BCD (8) Output 20 20 BCD (4) Output
Data Good
(Latch) Output 19 19 BCD (1) Output
18 18
Channel A
Channel B tnput 17 17 Input Ground
Channel B
Input Ground 16 16 Channel A Input
Reference
10 MHz Out i5 15 Gnd (clock)
External 10 MHz
14 14 Clock Input
13 13
+33.5 V dc 12 12 +33.5 V dc
Collector lead of Base lead of
PNP series pass 11 1" PNP series pass
Emitter lead of
10 10 PNP series pass
+33.5 V.common 9 9 +33.5 V common
—33.5Vdc 8 8 —-33.5V dc
T™ 500
Collector lead of 7 barrier 7 Emitter lead of
NPN series pass slot NPN series pass
Base lead of
6 6 NPN series pass
5 5
+11.5 V common 4 4 +11.5 V common
+11.5 V. common 3 3 +11.5 V common
+11.5Vdc 2 Rear 2 +11.5 V dc
view
of
1 plug-in 1
2971-14
Fig. 5-9. Rear interface connector assignments.
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2971-15

Fig. 5-10. Rear interface timing for a display of 1079.0674.

Reset In/Out 26A

This line goes low when the counters are reset. This line
also goes low when the front panel RESET button is
pressed. It can be pulsed low through the rear interface
connector The device pulling this line to ground must be
capable of sinking 5 mA.

Time Slot 1 (TS1) 25A

This line is high during the time the most significant
digit scanned. It goes high on the falling edge of the scan
clock and returns low on the next falling edge of the scan
clock. This output is capable of driving two TTL loads.

[3:}
oo

TTL Clock input 21A

This input 1s a single low power Schottky TTL load. The
circuitry driving this input must source 20 uA for a high
input and sink 0.36 mA when driving low. An external time
base, meeting the above requirements, can be connected
to this terminal. The ground return for this input is pin 15A.

External 10 MHz Clock Input 14A

This input is ac coupled with an input impedance of
approximately 1 k(. Any signal from about 500 mV rms to
about 3 V rms is sufficient Use pin 15A as ground return
for this input.
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SECTION 6

OPTIONS

Your instrument may be equipped with one or more instrument options or optional accessories. A brief description of
each instrument option is given below. For further information on instrument options or optional accessories, see your
Tektronix Catalog or contact your Tektronix Field Office. If additional options are made available for this instrument, they
may be described in a Change Information insert at the back of this manual or in this section.

OPTION 01

for increased accuracy and stability. Information relative to Option 01 can be found on schematic , and in the

Replaces the standard 10 MHz oscillator with a self contained, proportional temperature controIIeE oven oscillator
Specificaton, Calibration, and Theory of Operation sections.

6-1/(6-2 blank)



SECTION 7

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your local
Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate 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 following 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 Office or 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 List. The assemblies are listed in numerical order.
When the complete component number of apart is known, this list
will identify the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO

MANUFACTURER

The Mfr. Code Number to Manufacturer Index for the
Electrical Parts List is located immediately after this page. The
Cross Index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assemblies,
subassemblies and parts. Examples of this numbering method
and typical expansions are illustrated by the following:

component number

R1234

Exampie a.
A23R1234 A23

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Exampie b. component number

A23A2R1234 A23 A2 R1234
Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

Only the circuit number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit board
illustration is clearly marked with the assembly number.
Assembly numbers are also 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 Electrical Parts List is divided and arranged by
assemblies in numerical sequence (e.g., assembly Al with its
subassemblies and parts, precedes assembly A2 with its sub-
assemblies and parts).

Chassis-mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List.

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number to be used when ordering replace-
ment part from Tektronix.

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the serial number at which the
part was first used. Column four (4) indicates the 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 Parts List)

In the Parts List, an Item Name is separated from the
description by a colon (:). Because of space limitations, an Item
Name may sometimes appear as incomplete For further Item
Name identification, the U S. Federal Cataloging Handbook H6-1
can be utilized where possible.

MFR. CODE (column six of the Electrical 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
Electrical Parts List)

Indicates actual manufacturers part number.

TM 9-6625-474-14&P-3
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CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER

Mfr. Code Manufacturer Address City, State, Zip
01123 AL LEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204
01295 TEXAS INSTRUMENTS, INC. , SEMICONDUCTOR P 0 BOX 5012, 13500 N CENTRAL

GROUP EXPRESSWAY DALLAS, TX 75222
027135 RCA CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 08876
03508 GENERAL ELECTRIC COMPANY, SEMI~CONDUCTOR

PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE, NY 13201
04222 AVX CERAMICS, DIVISION OF AVX CORP. P O BOX 867, 19TH AVE. SOUTH MYRTLE BEACH, SC 29577
04713 MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD, PO BOX 20923 PHOENIX, AZ 85036
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF

FATRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW, CA 94042
12697 CLAROSTAT MFG. CO. , INC. LOWER WASHINGTON STREET DOVER, NH 03820
13511 AMPHENOL CARDRE DIV., BUNKER RAMO CORP. LOS GATOS, CA 95030
14433 ITT SEMICONDUCTORS 3301 ELECTRONICS WAY

P 0 BOX 3049 WEST PALM BEACH, FL 33402

22526 BERG FELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
24546 CORNING GLASS WORKS, ELECTRONIGC

COMPONENTS DIVISION 550 HIGH STREET BRADFORD, PA 16701
27014 NATTONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA, CA 95051
31096 €OV LORADO CRYSTAL CORPORATION 2303 W 8TH STREET LOVELAND, CO 80537
34649 INTEL CORP. 3065 BOWERS AVE. SANTA CLARA, CA 95051
55210 GETTIG ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875
55680 NICHICON/AMERICA/CORP . 6435 N PROESEL AVENUE CHICAGO, IL 60645
56289 SPRAGUE ELE CTRIC CO. 87 MARSHALL ST. NORTH ADAMS, MA 01247
71279 CAMBRIDGE THERMIONIC CORP. 445 CONCORD AVE. CAMBRIDGE, MA 02138
71400 BUSSMAN MFG. , DIVISION OF MCGRAW-

EDISON CO. 2536 W. UNIVERSITY ST. ST. LOULS, MO 63107
72982 ERIE TECHNOLOGICAL PRO pucTs, Inc. 644 W. 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634
74970 JOHNSON, E. F., CO. 299 10TH AVE. S. W. WASECA, MN 56093
80009 TEKTRONIX, INC. P O BOX 500 BEAVERTON, OR 97077
9029 | MALLORY CAPACITOR CO. , DIV. OF 3029 E. WASHINGTON STREET

P. R. MALLORY AND CO., INC. P. 0. BOX 372 INDIANAPOLIS, IN 46206
91637 DALE ELECTRONICS, INC. P. 0. BOX 609 COLUMBUS, NE 68601
95348 GORDOS CORPORATION 250 GLENWOOD AVENUE BLOOMFIELD, NJ 07003
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Al10

A10CR1011
A10CR1012
A10CR1111
A10CR1211
A10CR1215

A10CR1311
A10DS1002
A10DS1005
A10DS1102
A10DS1105
A10DS1202

A10DS1205
A10DS1302
A10DS1305
A10J1012
Al10J1101
A10J1102

A10R1009
Al10R1011
Al10R1012

Al2

A12C1030
A12C1035
A12C1120
A12C1130
A12C1200

A12C1202
A12C1220
A12C1230
Al12C1231
Al12C1232
A12C1310

Al12C1311
A12C1330
A12C1400
A12C1420
A12C1430
A12C1510

A12C1519
A12C1520
Al12C1522
Al12C1523
A12C1530
Al12C1532

Al12C1533

TEKTRONI X
PART NO.

670-6556- 00
670-6557-00
670-6558- 00
670-6559- 00

156-1036- 00
150- 1036- 00
150-1036- 00
150- 1036- 00
150-1036- 00

150-1036- 00
150-1011-02
150-1011-02
150-1011-02
150-1011-02
150-1011- 02

150-1011-02
150-1011-02
150-1011-02
131-1857-00
131-1857-00
131-1857-00

315-0471-00
315-0471-00
315-0471-00

*

281-0773-00
281-0773-00
281-0775-00
281-0775-00
281-0775-00

281-0775-00
281-0775-00
281-0775-00
290-0782- 00
290-0782- 00
281-0775-00

281-0775-00
281-0775-00
281-0775-00
281-0775-00
281-0775-00
281-0775-00

281-0775-00
281-0775-00
281-0785- 00
281-0775-00
281-0775-00
281-0775-00

290- 0804- 00

EFF DSCONT

TMB- 6625-474- 14&P- 3
SERI AL/ MODEL NO.
NAVE & DESCRI PTI ON

CKT BOARD ASSY: DI SPLAY

CKT BOARD ASSY: AUXI LI ARY
CKT BQARD ASSY: MAI N
CKT BQARD ASSY: MAI N
(OPTION 1 ONLY)

CKT BOARD ASSY: DI SPLAY

M CROCI RCUI T, DI : PROGRAMVABLE
LAWP, LED: RED, 3. OV, 40NVA

LAWP, LED: RED, 3. OV, 40NVA

LAWP, LED: RED, 3. OV, 40VA

LAWP, LED: RED, 3. OV, 40NVA

LAWP, LED: RED, 3. OV, 40NVA

LAWP, LED RDOUT: RED, 7 SEG 1.0 DA T
LAWP, LED RDOUT: RED, 7 SEG 1.0 DA T
LAWP, LED RDOUT: RED, 7 SEG 1.0 DA T
LAWP, LED RDOUT: RED, 7 SEG 1.0 DA T
LAWP, LED RDOUT: RED, 7 SEG 1.0 DA T
LAWP, LED RDOUT: RED, 7 SEG 1.0 DA T
LAWP, LED RDOUT: RED, 7 SEG 1.0 DA T
LAWP, LED RDOUT: RED, 7 SEG 1.0 DA T
TERM SET, PI N: 36/ 0. 025 SQ PI N, ON
TERM SET, PI N: 36/ 0. 025 SQ PI N, ON
TERM SET, PI N: 36/ 0. 025 SQ PI N, ON
RES. , FXDE, CMPSN: 470 OHM 5% 0. 25W
RES. ,FXD,CNPSN:470 OHM 5% 0. 25W
RES. , FXD, CVPSN: 470 OHM 5% 0. 25W
CKT BOARD ASSY: AUXI LI ARY
CAP. , FXD, CER DI : 0. O1UF, 10% 100V
CAP. , FXD, CER DI : 0. O1UF. , 10% 100V
CAP. , FXD, CER DI:O.lUF,20%35OV
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 2090V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, ELCTLT: 4. 7UF, +75- 10% 35V
CAP. , FXD, ELCTLT: 4. 7UF, +75- 10% 35V
CAP, FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 68PF, 10% 100V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, CER DI : 0. 1UF, 20% 50V
CAP. , FXD, ELCTLT: 10UF, +50- 10% 25V

I NTERVAL

Pyl

999
A

a (R

VFR

80009
80009
80009
80009

34649
01295
01295
01295
01295

01295
80009
80009
80009
80009
80009

80009
80009
80009
22526
22526
22526

01121
01121
01121

04222
04222
72982
72982
72982

72982
72982
72982
55680
55680
72982

72982
72982
72982
72982
72982
72982

72982
72982
72982
72982
72982
72982

55680
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COVPONENT  NO.

A12C1600
AL2C1b22
AL2C162Y
AL2C1b30
AlL2C1b631
AL2C1b32

AL2CL/20
AL2CL/30
AL2CL/31
AL2CL/33
AL2C1830
ALZ2CR1021

ALZ2CR1210
ALZ2CR1220
ALZ2CR1222
ALZ2CR1430
ALZ2CR1620
ALZ2CR1621

ALZ2CR1630
ALZ2CRL/720
ALZ2CRL/21
Al2J1020
Al2J151Y

AlL2J1530
Al2J1630

AlL2J1/30

ALZL1530
ALZL1630
ALZ2P1430
ALZP1520
ALZP1521
AlZP1601

A1ZP1630
A12QL0Z20
A12QLU30
A12QLU32
A12QL132
A12QL133

A12QL134
A12QL300
A12QL320
A12Q1321
A12QL330
A12QL331

A12QL420
A12QL530
A12QL620
A12QL630
A1ZR510

A1ZR1021
ALZR1024
A1ZR1031
A1ZR1032

TEKITRONI X
PART NO.
281-0//5-00
281-0//5-00
281-0//5-00
281-0//5-00
281-0//5-00
290- 0804- 0V

283- 0359- 00
281-0622- 00
281-0/16-00
281-0//5-00
283-005/7-00
152-0141-02

152- 0Ubb- LU
152-0141-02
152-0141-02
152-0141-02
152-0141-02
152-0141-02

152-0141-02
152-0246- 00
152-0246- 00
131-1425-00
131- 0b0U8- LU

*

131- 0b0U8- LU
131- 0b0U8- LU

*

131- 0b0U8- LU

*

120- 0382- 00
120- 0382- 00
131-1934-00
131-1934-00
131-1934-00
131-1934-00

131-1934-00
151-0462-00
151-0342-00
151-0341-00
151-0220- 00
151-0220-00

151-0220-00
151-0220- 00
151-0220-00
151-0220-00
151-0220- 00
151-0220-00

151-0220-00
151-0220- 00
151-042/-00
151-111/-00
315-04/0-00
30/-0695- 00

315-0511-00
315-0241- 00
315-0/51-00

SERI AL/ MODEL  NO.

EFE

DSCONI

NAVE & DESCRIPITON
AP. . 1UF, 20% S0V

FXD,
FXD,
FXD,
FXD,
FXD,
FXD,

FXD,
FXD,
FXD,
FXD,
FXD,
SEM CUND

RRREE £REREE

SEM CUND
SEM CUND
SEM CUND
SEM CUND
SEM CUND
SEM CUND

SEM CUND
SEM CUND
SEM CUND

CeER DI
CeER DI
CeER DI
CeER DI
CeER DI
ELCILI:

CeER DI
CeER DI
CeER DI
CeER DI
CeER DI
DEVI CE:

DEVI CE:
DEVI CE:
DEVI CE:
DEVI CE:
DEVI CE:
DEVI CE:

DEVI CE:
DEVI CE:
DEVI CE:

CONIACI SEI, ELE:

(QIY 2)

0
0
0.
0
0
1

. 1UF, 20% S0V

1UF, 20% S0V

. 1UF, 20% S0V
. 1UF, 20% S0V
OUF, +50- 10% 25V

1000PF, 10% 200V
4/PF, 1% 500V

13. 8Pk, 1% S00V
1UF, 20% S0V

0.
0.
Sl

Sl
Sl
Sl
Sl
Sl
Sl

Sl

1UF, +80- 20% 200V

LI CON, 30V, 150NVA

LI CON, 400V, /50NVA

LI CON, 30V, 150NVA
LI CON, 30V, 150NVA
LI CON, 30V, 150NVA
LI CON, 30V, 150NVA
LI CON, 30V, 150NVA

LI CON, 30V, 150NVA
SW SI, 40V, Z00NVA
swoosl,

ITERM NAL, PI N: 0. 3bb L X

(QIY 2)

ITERM NAL, PI N: 0. 3bb L X

(QlIY 3)

ITERM NAL, PI N: 0. 3bb L X

(QlIY 2)

XFVR, 1ORU L. 14
XFVR, 1ORU L. 14

IERM  SEI, PIN
IERM  SEI, PIN
IERM  SEI, PIN
IERM  SEI, PIN

IERM  SEI, PI N
IRANSI STOR SI L
IRANSI SIOR SI L
IRANSI STOR SI L
IRANSI STOR SI L
IRANSI STOR SI L

IRANSI S1OR SI LT CON,
IRANSI S1OR SI LT CON,
IRANSI S1OR SI LT CON,
IRANSI S1OR SI LT CON,
IRANSI S1OR SI LT CON,
IRANSI S1OR SI LT CON,

IRANSI S1OR SI LT CON,
IRANSI S1OR SI LT CON,
IRANSI S1OR SI LT CON,
IRANSI STOR

[

TURNS, SI

CON,
CON,
CON, NPN
CON,
CON,

FE DUAL

PNP
PNP

PNP
PNP

, PNP
, PNP
, PNP
, PNP
, PNP
, PNP

, PNP
, PNP
, NPN

0. 025 PH BrZ GOLD

0. 025 PH BrZ GOLD

0. 025 PH BrZ GOLD

40V, Z200NVA
R ANGLE, O 150"
ITERM NAL, PI N: 0. 365 L X 0.025 PH BrRZ GOLD

NG E

I NGLE
CIR 0.9 L
CIR 0.9 L
CIR 0.9 L
CIR 0.9 L
CIR 0.9 L

N- CHANNEL, SI
RES. , FXD, QWSN: 4/ (M b% 0. 25W
RES. , NIVK, FXD, HI 9, 150 1AM 2%

RES. , FXD, UWPSN: 510 OAM 5% 0. 25W
RES. , FXD, GWPSN: 240 OAM 5% 0. 25W
RES. , FXD, QWSN: /50 OAM 5% 0. 25W

L, SIR O 36

MR
Coe
12982
(2982
(2982
12982
(2982
55680

(2982
(2982
12982
(2982
5628Y
01295

14433
01295
01295
01295
01295
01295

01295
035038
035038
22526
22526

22526
22526

22526

8000Y
8000Y
22526
22526
22526
22526

22526
04713
07263
07263
07263
07263

07263
07263
07263
07263
07263
07263

07263
07263
8000Y
8000Y
01121
01121

01121
01121
01121

MR PARIT NUVBER
B8UUBLYAABLLHULUAM
B8UUBLYAABLLHULUAM
8UUBLYAABLLHULUAM
B8UUBLYAABLLHULUAM
B8UUBLYAABLLHULUAM
2Z25ULALOV- |

8131N203LU10ZK
308- VLLLL4 U
3/4- 01401389
B8UUBLYAABLLHULUAM
2/4C10

1INA1LZR

LA016

1INA1LZR
1INA1L5ZR
1INA1LZR
1INA15ZR
1INA15ZR

1INA1LZR
DE140
DE140
bbb21- 136
4/(35/

4/(35/

4/(35/

4/(35/

120- 0382- 00
120- 0382- 00
bb539- 001
b5539- 001
bb539- 001
bb539- 001

bb5539- 001
11 P30C
SU35928
SU40065
SU36228
SU36228

SU36228
SU36228
SU36228
SU36228
SU36228
SU36228

SU36228
SU36228
151-042/7-00
151-111/-00
B4 /705
210Al151

CBob11b
CB2415
CB/o1o



IIVB- 6625-4/4- 14&P- 3

COVPONENT  NO.

ALZR1033
ALZR1035
AlLZR1036
ALZR103/
ALZR10338
ALZR1130

ALZR1131
ALZR1132
ALZR1133
ALZR1134
ALZR1138
ALZR1200

ALZR1210
ALZR1211
ALZR1215
ALZR1220
ALZR1230
ALZR1231

ALZR1300
ALZR1301
ALZR1302
ALZR1303
ALZR1304
AlLZR1310

ALZR1312
ALZR1331
ALZR1332
ALZR1333
ALZR1334
AlLZR1336

ALZR1420
ALZR1430
AlLZR1431
ALZR1520
ALZR1521
ALZR1523

ALZR1524
ALZR1525
ALZR1530
ALZR1531
ALZR1532
ALZR1533

ALZR1534
ALZR1535
ALZR1536
ALZRL153/
ALZR1538
ALZR153Y

AlLZR1610
ALZR1620
AlLZR1621
ALZR1b622
ALZR1623
AlLZR1624
AlLZR1b624
ALZR1b625
AlLZR1b26

TEKITRONI X
PART NO.
315-03b1- 00
315-0681- 00
315- 0362- 00
315-0132- 00
315- U6380- 0V
315-0151-00

315-0103- 00
315-0103- 00
315-0103- 00
315-0103- 00
315-0301- 00
315-0121-00

315-0/51-00
315-0162- 00
315- 0302- 00
30/-0695- 00
315-0/50-00
315-0331- 00

315-0/50-00
315-0301- 00
315-0/51-00
315-0162- 00
315-0102- 00
30/-0695- 00

315-0101-00
315-04/72-00
315-04/72-00
315-04/72-00
315-04/72-00
315-0151-00

30/-0695- 00
315-0510-00
315- U820- 00U
315- U820- 00U
315-0510-00
315-0b61-00

315-0101-00
311- 1559-00
315-0121-00
315-0b61- 00
315-0b61-00
315-0b61-00

315-0122-00
315-0122- 00
315-0b61-00
315-0b61- 00
315-0221-00
315-0221-00

30/-1096- 00
315-0102- 00
315- 0302- 00
321-0414-00
315-04/4-00
321-0201- 00

321-0222-00
315-04/72-00
315-04/72-00

SERI AL/ MODEL  NO.
EFF DSCONI

XBUZ20320
BU1010(BUZ2031Y

BUZ20320

NAVE & DESCRIPITON

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES

RES.
RES.
RES.
RES.
RES.
RES.
RES.
RES.

FXD, CVPSN: 360 OHM b% 0. 25W
FXD. 680 UM b% 0. Z25W
FXD. N 3. 6K OHM 5% 0. 25W
FXD. N 1. 3K OHM % 0. 25W
FXD. N 68 OHM bY% 0. 25W

FXD. SN 150 OAM 5% 0. 25W
FXD. UiV 5% 0. 25W
FXD. UiV 5% 0. 25W
FXD. UiV 5% 0. 25W
FXD. OUHM 5% 0. 25W

FXD.
FXD.

UHM 5% 0. 25W
UHM 5% 0. 25W

FXD, CVPSN: /50 UHM b% 0. 25W
FXD. CVPSN: 1. 6K UHM 5% 0. 25W
XD, CWPSN: 3K UHM 5% 0. 25W
NIVK, FXD. FI © 9, 150 OHM 2%
XD, COWPSN: /5 OHM 5% 0. 25W
FXD, CVPSN: 330 OHM b% 0. 25W

FXD. COWPSN: /5 OHM 5% 0. 25W
FXD. CVPSN: 300 UHM b% 0. 25W
FXD. CVPSN: /50 UHM b% 0. 25W
FXD. CVPSN: 1. 6K UHM 5% 0. 25W
FXD. COVPSN: 1K OHM 5% 0. 25W
NIVK, FXD. FI © 9, 150 OHM 2%

FXD, CMPSN: 100 UHM 5% 0. 25W
FXD. CVPSN: 4. /K OHM 5% 0. 25W
XD, CVPSN: 4. /K OHM 5% 0. 25W
FXD. CVPSN: 4. /K OHM 5% 0. 25W
FXD. CVPSN: 4. /K OHM 5% 0. 25W
FXD. CVPSN: 150 UHM b% 0. 25W

NIVK, FXD. FI © 9, 150 OHM 2%

FXD. COVPSN: 51 OHM 5% 0. 25W
XD, CVPSN: 82 OHM 5% 0. 25W
FXD. CVPSN: 82 OHM 5% 0. 25W
FXD. COVPSN: 51 OHM 5% 0. 25W
FXD. CVMPSN: 560 UHM b% 0. 25W

FXD. CVPSN: 100 UHM 5% 0. 25W
VAR, NONW R 10K UHM 20% 0. b0wW
FXD. CVPSN: 120 UHM 5% 0. 25W
FXD. CVPSN: 560 UHM b% 0. 25W
FXD, CMPSN: 560 UHM b% 0. 25W
FXD. CVMPSN: 560 UHM b% 0. 25W

FXD. CVPSN: 1. 2K OHM 5% 0. 25W
FXD. CVPSN: 1. 2K OHM 5% 0. 25W
FXD. 5N 560 UHM 5% 0. 25W
FXD. 560 UHM b% 0. 25W
FXD. CVPSN: 220 UOHM b% 0. 25W
FXD. CVPSN: 220 UOHM b% 0. 25W

NIVK, FXD Kl 7. 2K OHM 2% 1W

FXD. COVPSN: 1K OHM 5% 0. 25W
FXD. COWPSN: 3K OHM 5% 0. 25W
FXD. FI LM 200K OHM 1% 0. 125W
FXD. CVPSN: 4 /0K OHM 5% 0. 25W
FXD, FI LM 1. 21K UHM 1% 0. 125W

FXD. FI LM 2K UHM 1% 0. 125W
FXD. CVPSN: 4. /K OHM 5% 0. 25W
FXD. CVPSN: 4. /K OHM 5% 0. 25W

£3

01121
01121
01121
01121
01121
01121

01121
01121
01121
01121
01121
01121

01121
01121
01121
01121
01121
01121

01121
01121
01121
01121
01121
01121

01121
01121
01121
01121
01121
01121

01121
01121
01121
01121
01121
01121

01121
(3138
01121
01121
01121
01121

01121
01121
01121
01121
01121
01121

9163/
01121
01121
9163/
01121
9163/
9163/
01121
01121

MR PARIT NUVBER
CB3615
CBb81b
CB3625
CB1325
CBb8Ub
CB1b1b

CB1035
CB1035
CB1035
CB1035
CB301b
CB1215

CB/o1o
CBl625
CB30Z5
210Al151
CB/505
CB3315

CB/505
CB301b
CB/o1o
CBl625
CB10Z5
210Al151

CB101S
B4 125
B4 125
B4 125
B4 125
CB1b1b

210Al151
CB5105
CB8205
CB8205
CB5105
CBob61S

CB101S
91-81-0
CB1215
CBob61S
CBb61S
CBob61S

CB1225
CB1225
CBob61S
CBob61S
CB2215
CB2215

M5PUBAU1202G6
CB10Z5

CB30Z5
M-F1816(20002F
B4 /745
M-F1816GL2100F

M-F1816(20000F
B4 125
B4 125



IIVB- 6625- 4/4- 14&P- 3

TEKITRONI X

COVPONENT  NO. PART NO.

ALZR1b2/ 315- Ub380- UV
AlLZR1623 321-0481- 00
ALZR162Y 315-0154- 00
AlLZR1630 315-0131-00
AlLZR1631 315-0131- 00
ALZR1632 321-0618- 00
ALZR1633 321-0891- 00
AlLZR1634 315-0122- 00
AlLZR1635 315-0122- 00
AlZR1b636 315-0202- 00
ALZR163/ 315-0432- 00
ALZR1/10 30/-0445- 00
ALZR1/20 315-0391- 00
ALZR1/30 315-0102- 00
ALZR1/31 315-0510- 00
ALZR1/34 315-0151- 00
AlL251/20 263-0010- 00
AlL2S1/30 263-0010- 00
AlZ251/31 263-0010- 00
AL2S1/32 263-0010- 00
Al251810 263-00/74- 00
Al2U1120 156- 0230- 00
AlZ2U1121 156- 0230- 00
ALZ2U1122 156-0411-00
AlL2U1220 156- 0205- 00
AlLZ2Ul1221 156- 0688- LU
Al2U1300 156-0182- 00
AlZ2U1310 156- 0230- 00
AlL2U1320 156- 0205- 00
AlZ2U1321 156- 0230- 00
AlZ2U1330 156- 0205- 00
Al2U1400 156- 0bb6- LU
Al2U1401 156-14438- 00
Al2U1410 156- 0230- 00
AlZ2U1411 156- 0230- 00
Al2U1420 156- 0205- 00
AlZ2U1421 156- 0295- 00
Al2U1430 156- 0205- 00
Al2U1500 156- 08b6- LU
AlZ2U1501 156-14438- 00
AlZ2U1510 156- 0382- 00
AlZ2Ul511 156- 0382- 00
AlLZ2U1530 156- 0369- 00
Al2Ul600 156-0/45-00
AlZUlb01 156- 0524- 00
AlZ2Ulb10 156-14438- 00
AlZUlb11 156-14/8-00
Al2Ulb20 156-1149-00
ALZWL320 131- U566- 00

SERI AL/ MODEL  NO.

EFE

DSCONI

NAVE & DESCRIPITON

RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES. , FXD.
RES. , FXD,

, FXD,
, FXD.
, FXD.
RES. , FXD.
, FXD.
, FXD.

, FXD.
, FXD.
RES. , FXD.
, FXD.
, FXD.
RES. NIVK,

CVPSN:
CVPSN:

RES. , FXD. GVPSN:
RES. , FXD. GVPSN:
SW ICH PB ASSY:
SW ICH PB ASSY:

SW ICH PB ASSY:
SW ICH PB ASSY:
SW LEVER ASSY:

M CRrOC
M CRrOC
M CRrOC

M CRrOC
M CRrOC
M CRrOC
M CRrOC
M CRrOC
M CRrOC

M CRrOC
M CRrOC
M CRrOC
M CRrOC
M CRrOC
M CRrOC

M CRrOC
M CRrOC
M CRrOC
M CRrOC
M CRrOC
M CRrOC

M CRrOC
M CRrOC
M CRrOC
M CRrOC
M CRrOC
M CRrOC

RCUI
RCUI
RCUI

RCUI
RCUI
RCUI
RCUI
RCUI
RCUI

RCUI
RCUI
RCUI
RCUI
RCUI
RCUI

RCUI
RCUI
RCUI
RCUI
RCUI
RCUI

RCUI
RCUI
RCUI
RCUI
RCUI
RCUI

DI
DI

3
1
b}
1
1
1

1
1

Li:

i
i
i
i
i
i

i
i
i
i
i
i

i
i
i
i
i
i

i
i
i
i
i
Li:

CVPSN: 68 UHM 5% 0. 25W

FI LM 1M OHM 1% 0. 125W
CVPSN: 150K UHM 5% 0. 25W
CVPSN: 130 UHM 5% 0. Z25W
CVPSN: 130 UHM 5% 0. Z25W
FI LM 250K OAM 1% 0. 125w

FI LM 8UUK UHM 1% 0. 125W
CWPSN: 1. 2K UHM 5% 0. 25W
CWPSN: 1. 2K UHM 5% 0. 25W
CVPSN: ZK OHM 5% 0. 25W
CWPSN: 4. 3K UHM 5% 0. 25W
EXD. Fl 4. /K UHM 20% (9Y) RES

90 OHM 5% 0. 25W
K OHM 5% 0. 25W
1 OHM 5% 0. 25w
50 OHM 5% 0. 25w
PUSH, /. 5iVM W 2
PUSH, /. 5IVM W 2

CONITACIS
CONITACIS

PUSH, /. b5IVM W 2
PUSH, /7. biVM W 2

CONITACIS
CONITACIS

DUAL D NA- SLAVE FLI P- FLOP
DUAL D NA- SLAVE FLI P- FLOP
QUAD- COVP, S SUPPLY

2-1 NPUI NOR AIE

-K MASIER SLAVE FH+
2-3-2 I NPUI (AIlE
VA- SLAVE FLI P- FLOP
NPUI NOR (AIlE

VA- SLAVE SLI P- FLOP

cNCm

N

NPUI NOR (AIlE

y COUNIER

| DECADE COUNIER
VA- SLAVE FLI P- FLOP
VA- SLAVE FLI P- FLOP
NPUI NOR (AIlE

€ FEE

:

?
=

ccC

5555

z
T
=
m

EXCL OR EXCL NOR
2-1 NPUI NOR (AIE
I'NP NAND GAIlES

R

DUAL 4-BI I DECADE COUNIER
QUAD 2-1 NPUI NAND GAIE
QUAD 2-1 NPUI NAND GAIE

IRI PLE LI N RECElI VER

HEX | NVERIER

IRIPLE 3-1 NPUI NAND (AIES
DUAL 4-BI I DECADE COUNIER
QUAD 2-1 NP AND AIE

OPERAITT ONAL AVP. JFEIT 1 NPUI

BUS CONDUCIOR: DUMVY  RES, 2. 3/5, 22 AWG

£3

01121
24546
01121
01121
01121
9163/

9163/
01121
01121
01121
01121
9163/

01121
01121
01121
01121
8000Y
8000Y

8000Y
8000Y
8000Y
8000Y
8000Y
2/014

8000Y
04713
8000Y
8000Y
8000Y
8000Y

8000Y
01295
8000Y
8000Y
8000Y
8000Y

8000Y
8000Y
04713
8000Y
01295
01295

8000Y
8000Y
8000Y
8000Y
02735
2/014

55210

MR PARI
CBb8Ub
NA4D1OU4H
CB1b45
CB1315
CB1315
M-E1816(x25002F

NUVBER

M-E1816(80002F
CB1225

CB1225

CB2025

CB4325
MbPLUAUL- 4/2M

CB3Y1b
CB10Z5
CB5105
CBlb15
263-0010- 00
263-0010- 00

263-0010- 00
263-0010- 00
263-00/74-00
156- 0230- 00
156- 0230- 00
LVB3YN

156- 0205- 00
MC10135L

156-0182- 00
156- 0230- 00
156- 0205- 00
156- 0230- 00

156- 0205- 00
SN/4LSYUN UR J
156-14438- 00
156- 0230- 00
156- 0230- 00
156- 0205- 00

156- 0295- VU
156- 0205- VU
SN/4LS133

156- 1448- U0
SN/4LSUU(N OR J)
SN/4LSUU(N OR J)

156- 0369- 00
156-0/45-00
156- 0524- 00
156-14438- 00
C4081BF
LF351N

L-200/-1
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COVPONENT  NO.

Al4

A14C1030
Al4C1120
AL4C1130
Al4C1131
Al4C1133

A14C1220
Al4C1221
Al4C1230
Al4C1231
Al4CL1232
Al4C1233

Al4C1320
AL4C1322
Al4C1323
Al4C1330
Al4C1331
Al4C1332

A14C1400
A14C1410
Al4C1411
A14C1420
Al4C1421
A14C1430

Al4C1431
Al4C1510
Al4C1511
A14C1600
Al4Cl601
Al4Clb10

A14C1/00

Al4C1/01
A14CL/02

Al4C1/10

Al4CL/11

Al4CL/12

Al4CL/13

Al4CL/14
Al4CL/15

Al4C1/30
Al4CL/31
AL4CL/32

Al4CL/33
Al4C1820
Al4C1830
AlL4CR1110
AL4CR1120
AlL4CR1121

AL4CR1220
AL4CRLZ221

TEKITRONI X
PART NO.

*

283-005/7-00
283- 0359- 00
281-0622- 00
281-0/16-00
281-0//5-00

281-0//5-00
281-0//5-00
281-0//5-00
281-0//5-00
290- 0804- 00
281-0//5-00

281-0//5-00
281-0/85- 00
281-0//5-00
281-0//5-00
281-0//5-00
290- 0804- 00

290-0782- 00
281-0//5-00
281-0/7/2-00
281-0//5-00
281-0//5-00
290- 0804- 00

281-0/7/2-00
281-0/7/72-00
281-0812- 00
290-0/745- 00
281-0//5-00
281-0//5-00

281-0//5-00
290- 0183- 00
281-0//5-00

*

281- 0630- 00U

*

281- 0630- 00U
281- 0bb4- 00

*

281-0//5-00

*

281-0//5-00
281-0153- 00

*

290- 0804- 00
281-0//5-00
281-0//5-00

290-0746- 00
281-0/7/3-00
281-0812- 00
152- 0Ubb- LU
152-0246- 00
152-0246- 00

152-0141-02
152-0141-02

SERI AL/ MODEL  NO.
EFF DSCONI

NAVE & DESCRI PII

&

FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, CER DI

FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, ELCILI:
FXD, CER DI

FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, ELCILI:

FXD, ELCILI:
FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, ELCILI:

FXD, CER DI
FXD, CER DI
FXD, CER DI
FXD, ELCILI:
FXD, CER DI
FXD, CER DI

ORTEIEY RRRRY RRRNRT RNEER M

., FXD, CER DI :
ITON 1 ONLY)
CAP. , FXD, ELCILT:
CAP. , FXD, CER DI :
(OPITON 1 ONLY)
CAP. , FXD, CER DI :
( SIANDARD ONLY)

<

CAP. , FXD, CER DI :
CAP. , VAR, AIR DI :
( SIANDARD ONLY)

CAP. , FXD, ELCILT:
CAP. , FXD, CER DI :
CAP. , FXD, CER DI :
CAP
CAP

., FXD, ELCILI:

, FXD, CER DI
CAP. , FXD, CER DI
SEM COND DeVI Ce:
SEM COND DeVI Ce:
SEM COND DeVI Ce:

SEM COND DeVI Ce:
SEM COND DeVI Ce:

ON

BOARD ASSY: VAI N
FXD, CER DI @ 0. 1UF, +80- 20% 200V

1000PF, 10% 200V
4/PF, 1% 500V

13. 8PF, 1% 500V
0. 1UF, 20% 50V

. 1UF, 20% S0V

0
: 0. 1UF, 20% S0V
0

. 1UF, 20% S0V
0. 1UF, 20% 50V
10UF, +50- 10% 25V
0. 1UF, 20% 50V

0. 1UF, 20% 50V
b8PF, 10% 100V
0. 1UF, 20% 50V
0. 1UF, 20% 50V
0. 1UF, 20% 50V
10Uk, +50- 10% 25V

4. (UF, +/5- 10% 35V
. 1UF, 20% S0V
. 004 /UF, 10% 100V

. 1UF, 20% S0V
OUF, +50- 10% 25V

0
0
: 0. 1UF, 20% S0V
0
1

0. 004/UF, 10% 100V
0. 004/UF, 10% 100V
1000PF, 10% 100V
22UF, +50- 10% 25V
0. 1UF, 20% 50V

0. 1UF, 20% 50V

0. 1UF, 20% 50V

1UF, 10% 35V
0. 1UF, 20% 50V

3Y0UPF, 5% 500V

1 390PF, 5% 500V
1 24Pk, bY% 500V

: 0. 1UF, 20% S0V

0. 1UF, 20% 50V
1. /- 10PF, 250V

10U, +50- 10% 25V
0. 1UF, 20% 50V
0. 1UF, 20% 50V

4/UF, +50- 10% 16V
0. U1UF, 10% 100V
1000PF, 10% 100V

Sl LI CON, 400V, /50NVA

SW SI, 40V, Z00NVA
SW SI, 40V, Z00NVA

SILECON, 30V, 150NVA
SILECON, 30V, 150NVA

£3

5628Y
(2982
(2982
(2982
(2982

(2982
(2982
(2982
(2982
55680
(2982

(2982
(2982
(2982
(2982
(2982
55680

55680
(2982
04222
(2982
(2982
55680

04222
04222
(2982
5628Y
(2982
(2982

(2982

90201
(2982

(2982

(2982

(2982

(2982

(2982
(49/0

55680
(2982
(2982

55680
04222
(2982
14433
03508
03508

01295
01295

MR PARIT NUVBER

2/4C10
8131N203LU10ZK
308- VLLLL4 U
3/4- 01401389+
B8UUBDYAABLLHULUAM

B8UUBLYAABLLHULUAM
B8UUBDYAABLLHULUAM
B8UUBLYAABLLHULUEAM
B8UUSLYAABLLHULUAM
2Z25ULALOV- |

B8UUBDYAABLLHULUAM

B8UUBDLYAABLLHULUAM
8U35DZAADMLGBBUK
B8UUBDYAABLLHULUAM
B8UUBDYAABLLHULUAM
B8UUBDLYAABLLHULUAM
2Z25ULALOV- |

35ULAAR/V- |
B8UUBDYAABLLHULUAM
GCrO1CA 2K
B8UUSLYAABLLHULUAM
B8UUBDYAABLLHULUAM
2Z25ULALOV- |

GCrO1CA 2K
GCrO0LCA K
BU3BDYAADX/RLUZK
o02D225
B8UUBDLYAABLLHULUAM
B8UUBDYAABLLHULUAM

B8UUBDYAABLLHULUEAM

IAELUSKU35P1A
B8UUSLYAABLLHULUAM

630000Y5D391J

630000Y5L391J

301- bbb 240J

B8UUBDYAABLLHULUAM

B8UUBDYAABLLHULUAM
18/-0106- 005

2Z25ULALOV- |
B8UUBDYAABLLHULUAM
B8UUSLYAABLLHULUAM

16U-4/V- |

GCr0- 1C1LU3K
BU3BDYAADX/RLUZK
L&A0U16

DE140

DE140

1INA15ZR
1INA15ZR



IIVB- 6625- 4/4- 14&P- 3

COVPONENI
AL4CR1Z230
AL4CRL/00
AL4CRL/21
AL4CRL/30
AlL4CRL/31
AL4CRL/32

AL4CRL/33
Al4CR1810
AlL4CR1811
Al4F1820
Al4F1821
Al4F1830

Al4J1130
Al4J1230

Al4J1300

Al4J1320
Al4J1400

Al4J1500

Al4J1520
Al4J1521
Al4J1/10

Al4J1/20

Al4J1810
Al4J1820

Al4K1800
Al4K1810

A14L1230
A14L1330
A14L1600
A14QL220
A14QL230
A14QL300

A14Q1301
A14QL400
A14QL500
A14QL /00
A14QL /01

A14QL /20
A14QL /21
A14QL /22
A14QL /23
Al4QL /24
A14QL /25

A14QLBUU
Al4R610
A14R1100

NO.

TEKITRONI X
PART NO.
152-0141-02
152-0141-02
152-0141-02
152- 0Ubb- LU
152-0141-02
152- 0Ubb- LU

152- 0Ubb- LU
152-0141-02
152-0141-02
159- 0025- 00
159- 0025- 00
159-0015- 00

131- 060U8- LU
131- 060U8- LU
131- 060U8- LU

*

131- 0608- LU

*

131- 060U8- LU
131- 060U8- LU

*

136- 0263- 04
136- 0263- 04
131- 060U8- LU

*

131- 0608- LU

*

131- 060U8- LU
131- 060U8- LU
148-00/6- 00
148-00/6- 00

120- 0382- 00
120- 0382- 00
108-0422- 00
151-042/-00
151-111/-00
151- 0504- 00

151-0302- 00
151-0302- 00
151-0301-00
151-0341-00
151-0190- 00

*

151-0188- 00
151-0302- 00
151-0432-00
151-0453-00
151-0453-00
151-0190- 00

151-0190- 00
315-04/0-00
315-0102- 00

SERI AL/ MODEL  NO.

EFE

DSCONI

NAVE & DESCRIPITON

SEM CUND
SEM COND
SEM COND
SEM CUND
SEM CUND
SEM COND

SEM CUND
SEM CUND
SEM COND

FUSE, CARIRI
FUSE, CARIRI
FUSE, CARIRI

IERM NAL,
(QlY 2)
IERM NAL,
(QlIY 3)
IERM NAL,
(QLY 7)

IERM NAL,
(QlIY 2)
IERM NAL,
(QlIY 8)
IERM NAL,
(QlIY 8)

SOCKEL, PI
SOCKEL, PI
| ERM NAL.
(QIY 3)
| ERM NAL,
(QIY 3)

IERM NAL,
(QlIY 2)
IERM NAL,
(QlIY 2)

RELAY, REED:
RELAY, REED:

XFVR, 1ORU L. 14
XFVR, TORU L. 14

DEVI CE: SI
DEVI CE: SI
DEVI CE: SI
DEVI CE: SI
DEVI CE: SI
DEVI CE: SI

DEVI CE: SI
DEVI CE: SI
DEVI CE: SI

RRF

Pl

c

365

Pl . 365

c

c

Pl 365

Pl

4
c

. 365

Pl

4
c

. 365

Pl

4
c

. 365

N TERM FOR 0. 025 | NCH SQUARE PI N
N TERM FOR 0. 025 | NCH SQUARE PI N

LI
LI
LI
LI
LI
LI

LI

LI
LI

L

L

CON, 30V. 150NMVA
CON, 30V, 150M
CON, 30V, 150NMVA
CON, 400V, /50NVA
CON, 30V, 150NMVA
CON, 400V, /50NVA

CON, 400V, /50NVA
CON, 30V, 150NVA
CON, 30V, 150NVA

X 0.

X 0.

025 PH

025 PH

. 025 PH

. 025 PH

. 025 PH

. 025 PH

BRZ

BRZ

BRZ

BRZ

BRZ

BRZ

3AG, U. A, 250V, FASI- BLOW
3AG, U. A, 250V, FASI- BLOW
3AG. 3A, 250V, FASI- BLOW

[CO Rb]

[CO Rb]

[CO Rb]

[CO Rb]

[CO Rb]

[CO Rb]

PIN: 0. 365 L X 0.025 PH BrZ GOLD

PIN: 0. 365 L X 0.025 PH BrZ GOLD

PIN: 0. 365 L X 0.025 PH BrZ GOLD

PIN: 0. 365 L X 0.025 PH BrZ GOLD

CA L, R- HI XED, 82UH

IRANSI STOR

IRANSI S1OR FE DUAL

IRANSI STOR

IRANSI SIOR: S LI
IRANSI SIOR: S LI
IRANSI SIOR: S LI
IRANSI SIOR: S LI
IRANSI SIOR: S LI
( SIANDARD ONLY)

IRANSI STOR: SI L
IRANSI STOR SI L
IRANSI STOR: SI L
IRANSI STOR
IRANSI STOR
IRANSI STOR

IRANSI STOR

Sl LECON,

Sl L CON,

EEC  CEECE

Sl LI CON
Sl LI CON
Sl LI CON

Sl LECON,

NPN

TURNS, SI NGLE
TURNS, SI NGLE

1 FORM A, bV, 0. Z5A, 100V
1 FORM A, bV, 0. Z5A, 100V

, N CHANNEL, SI, DMUJS

NPN

NPN
PNP
NPN
NPN

PNP

NPN
NPN
PNP
PNP
NPN

NPN

RES. , FXD, GWWSN: 4/ OHM 5% 0. Z25W
RES. , FXD. QWPSN: 1K UHM 5% 0. Z25W

N- CHAN, UNI JUNCIT ON

MR
Coe
01295
01295
01295
14433
01295
14433

14433
01295
01295
/1400
/1400
/1400

22526
22526

22526

22526
22526

22526

22526
22526
22526

22526

22526
22526

95343
95343

8000Y
8000Y
8000Y
8000Y
8000Y
04713

07263
07263
2/014
07263
07263

04713
07263
8000Y
8000Y
8000Y
07263
07263
01121
01121

MR PARIT NUVBER
1INA15ZR

1INA15ZR

1INA15ZR

L0106

1INA15ZR

L&A016

L&A016
1INA1LZR
1INA15ZR
AGC 1/ 2
AGC 1/ 2
AGC 3

4/(35/

4/(35/

4/(35/

4/(35/

4/(35/

4/(35/

(937 /7-001
(9537 /7-001
4/(35/

4/(35/

4/(35/

4/(35/

F81- 144/
F81- 144/

120- 0382- 00
120- 0382- 00
108-0422- 00
151-042/-00
151-111/-00
ZNA8S1

SU3848 7
SU3848 7
2ZNZ2Y90/7A
SU40065
SU3267 /7

SPS6868K
SU3848 7
151-0432-00
151-0453-00
151-0453-00
SU3267 /7
SU3267 /7

B4 /05
CB10Z5



IIVB- 6625- 4/4- 14&P- 3

COVPONENT  NO.

Al4R1110
Al4R1120
AlL4R1130
Al4R1132
Al4R1134
Al4R1210

Al4R1212
Al4R1213
AlL4R1220
Al4R1221
AL4R1222
Al4R1223

Al4R1223

Al4R1224
AlL4R1225
Al4R1226
AlL4R122Y

AlL4R1230
Al4R1231
AlL4R1232
Al4R1233
Al4R1234
Al4R1235

Al4R1236
Al4R1300
Al4R1301
Al4R1302
Al4R1303
Al4R1304

Al4R131Y
Al4R1320

Al4R1320

Al4R1320

Al4R1320

Al4R1321
Al4R1322
Al4R1323
Al4R1324

Al4R1325
Al4R1326
AlL4R1330
Al4R1331
Al4R1332
Al4R1333

Al4R1334
Al4R1335
Al4R133b
AlL4R133/
Al4R133Y
Al4R1400

Al4R1401

TEKITRONI X
PART NO.
315-0512-00
315-0391- 00
315-0102- 00
315-0510- 00
315-0151-00
315-0512-00

315-0512-00
30/-0502- 00
315-04/72-00
315- 0302- 00
321-0481- 00
315-04/4-00

*

315-04/4-00

*

315- Ub380- UV
321-0618- 00
315-0154- 00
315-04/72-00

321-0891- 00
315-0131-00
315-0202- 00
315-0432- 00
315-0122- 00
315-0122- 00

315-0131- 00
315- 0200- 00
315-0102- 00
315-0102- 00
315-0102- 00
315-0512-00

315-0151-00
321-0201- 00
321-0222-00

*

321-0201- 00

*

321-0222-00
321-0414-00
315-0102- 00
315-0101- 00
315-0Ub6b1- 00

315-0bb1- 00
315-0121- 00
315-0Ubb1- 00
315-0bb1- 00
315-0bb1- 00
315-0Ub6b1- 00

315-0221- 00
315-0221- 00
315-0122- 00
315-0122- 00
315- 0302- 00
315-0101- 00

315-02/3-00

SERI AL/ MODEL  NO.
EFF DSCONI

XBUZ20320

XBUZ20450

BU1010(BUZ2031Y

BUZ20320

BU1010(BLUZ2044Y

BUZ20450

NAVE & DESCRIPITON

., FXD, UWPSN: b. 1K OHM 5% 0. 25W
RES.
RES.
RES.
RES.
RES.

RES.

RES.
RES.
RES.
RES.
RES.
RES.
( SIANDARD ONLY)

, FXD.
, FXD,
, FXD.
, FXD.
, FXD.

, FXD.
NIVK.
, FXD.
, FXD.
, FXD.
, FXD.

CvPS 90 OHM 5% 0. 25w
CVPSN: 1K UHM 5% 0. 25W
CVPSN: 51 UHM 5% 0. 25W
CVPSN: 150 UHM 5% 0. Z25W
CWPSN: 5. 1K UHM 5% 0. 25W

CWPSN: 5. 1K UHM 5% 0. 25W
IHK FI 1.8 OHM 20% (Y) RES
CWPSN: 4. /K OHM 5% 0. 25W
CVPSN: SK UHM 5% 0. 25W

FI LM 1M OHM 1% 0. 125W
CWVPSN: 4 /0K OHM 5% 0. 25W

RES. , FXD. OMPSN: 470K OHM 5% 0. 25W
(OPITON 1 ONLY)

RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.

RES.

, FXD.
, FXD.
, FXD.
, FXD.
, FXD.
, FXD.
, FXD.
, FXD.
, FXD.
, FXD.

, FXD.
, FXD.
, FXD.
, FXD.
, FXD.
, FXD.

, FXD.
, FXD.

CVPSN: 68 UHM 5% 0. 25W

FI LM 250K UHM 1% 0. 125W
CVPSN: 150K UHM 5% 0. 25W
CWPSN: 4. /K OHM 5% 0. 25W

FI LM 8UUK UHM 1% 0. 125W
CVPSN: 130 UHM 5% 0. Z25W
> K OHM 5% 0. 25w
CWPSN: 4. 3K UHM 5% 0. 25W
CWPSN: 1. ZK UHM 5% 0. 25W
CWPSN: 1. 2K UHM 5% 0. 25W

CVPSN: 130 UHM 5% 0. Z25W
CVPSN: 20 OHM 5% 0. 25W
CVPSN: 1K UHM 5% 0. 25W

N LK OHM bY% 0. 25W
CVPSN: 1K UHM 5% 0. 25W
CWPSN: 5. 1K UHM 5% 0. 25W

CVPSN: 150 UHM 5% 0. Z25W
FILM 1. 21K OHM 1% 0. 125W

( SIANDARD ONLY)
RES. , FXD. FI LM 2K UHM 1% 0. 125W

( SIANDARD ONLY)

RES. , FXD. FI LM 1. 21K OHM 1% 0. 125W
(OPITON 1 ONLY)

RES. , FXD, FI LM 2K UHM 1% 0. 125W
(OPITON 1 ONLY)

RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.
RES.
RES.
RES.
RES.
RES.

RES.

, FXD,
, FXD,
, FXD,
, FXD,

FI LM 200K OAM 1% 0. 125W
CVPSN: 1K OHM 5% 0. 25W
CVPSN: UVl 5% 0. 25W

CWPSN: 560 UM b% 0. Z25W

UVl 5% 0. 25W
UiVl 5% 0. 25W
UVl 5% 0. 25W
OUHM 5% 0. 25W
OUHM 5% 0. 25W
UVl 5% 0. 25W

. CVPSN: 220 UHM 5% 0. 25W
. CVPSN: 220 OHM 5% 0. 25W

XD, CVPSN: 1. ZK UM 5% 0. 25W

. CVPSN: 1. ZK UHM 5% 0. 25W
. CVPSN: K OHM 5% 0. 25W
. CVPSN: 100 UHM 5% 0. 25W

. CVPSN: 2/K OHM 5% 0. 25W

£3

01121
01121
01121
01121
01121
01121

01121
9163/
01121
01121
24546
01121

01121

01121
9163/
01121
01121

9163/
01121
01121
01121
01121
01121

01121
01121
01121
01121
01121
01121

01121
9163/

9163/

9163/

9163/

9163/
01121
01121
01121

01121
01121
01121
01121
01121
01121

01121
01121
01121
01121
01121
01121

01121

MR PARIT NUVBER
CBb125
CB3Y15
CB10Z5
CB5105
CB1b15
CBb125

CBb125
MbPLUAUL- 182M
B4 125

CB30Z5
NA4D1OU4H

B4 /745

B4 /745

CBb8UbS
M-E1816(x25002F
CB1b45
B4 125

M-E1816(80002F
CB1315
CB2025
CB4325
CB1225
CB1225

CB1315
CB2005
CB10Z5
CB10Z5
CB10Z5
CBb125

CB1b15
M-E1816GL2100F

M-F1816(20000F

M-E1816GL2100F

M-F1816(20000F

M-E1816(x20002F
CB10Z5
CB101S
CBob615

CBob615
CB1Z215
CBob615
CBob615
CBob615
CBob615

CB2215
CB2215
CB1225
CB1225
CB30Z5
CB101S

CB2/735



IIVB- 6625- 4/4- 14&P- 3

COVPONENT  NO.

Al4R1410

Al4R1412
Al4R1420
Al4R1421
Al4R1500

Al4R1501
Al4R1502
Al4R1503
Al4R1504
Al4R1505
Al4R1506

AL4R150/
Al4R1508
AlL4R1509
Al4R1511
Al4R1513
Al4R1520

AlL4R1530
Al4R1531
Al4R1610
Al4R1b14
Al4R1620
Al4R1b622

Al4R1623
Al4R1b624
Al4R1/00
Al4R1/01

Al4R1 /02

Al4R1/10

Al4R1/11

Al4R1/12

Al4R1/13
Al4R1/14
Al4R1/15
Al4R1/1Y
Al4R1 /20
Al4R1/21

Al4R1 /23
Al4R1 /24
Al4R1 /25
Al4R1/30
Al4R1/31
Al4RL /32

Al4R1 /33
Al4R1 /34
Al4R1 /35
Al4R1/36
Al4R1800
Al4R1801

Al4R1802

TEKITRONI X
PART NO.
311- 2096- 00

*

315-0123- 00
311- 1559-00
315-0512-00
315-04/0-00

315-04/0-00
315-04/0- 00
315-04/0- 00
315-04/0-00
315-04/0- 00
315-04/0- 00

315-04/0- 00
315-0152- 00
315-0512-00
315- 0393- 00
30/7-0541-00
315-0102- 00

315-0123-00
315-0153-00
315-0103- 00
315-04/1-00
315-0102- 00
315-02/72-00

315-02/72-00
315-02/72-00
315-0103- 00
315-0153-00
315-0122- 00

*

315-0102- 00

*

315- Ubb2- 00
315-0181- 00

*

315-0122- 00
315-0111-00
315-02/72-00
315-04/72-00
315-04/1-00
30/-0103-00

315- 036b2- 00
315-0102- 00
315-0241- 00
321-0282- 00
315-0821- 00
315-02/1-00

308- 0244- 00
315-0162- 00
315-0181- 00
315- 0100- 00
315-0121- 00
321-0105- 00

*

315-0241- 00

SERI AL/ MODEL  NO.

EFE

DSCONI

NAVE & DESCRIPITON

RES. , VAR, NONVWV PANL, 1M OHM 20% 0. bW
(FURNI SHED AS A UNI | W IH Al451410)
RES. , FXD. OVWPSN: 12K OHM 5% 0. 25W
RES. , VAR, NONW R 10K OHM 20% 0. b0W
RES. , FXD. OWPSN: 5. 1K OHM b% 0. 25W
RES. , FXD. QWWSN: 4/ OHM 5% 0. Z25W

RES. , FXD. QWSN: 4/ (HM b% 0. 25W

RES. , FXD. QWWSN: 4/ OHM 5% 0. Z25W
RES. , N 4/ OHM 5% U. 25W
RES. , FXD, QWSN: 4/ (HM 5% 0. 25W
RES. , FXD. QWWSN: 4/ OHM 5% 0. Z25W

RRI:b , FXD. CGVPSN: 47 OHM 5% 0. 25W

RES. , FXD. QWWSN: 4/ OHM 5% 0. Z25W

RES. , FXD. OVWPSN: 1. 5K OHM 5% 0. 20W
RES. , FXD. OWPSN: b. 1K OHM b% 0. 20W
RES. , FXD, GVPSN: 39K UHM 5% 0. 25W
RES. , NIVK, IHK FI: (/) 1K UHM 10% 1w
RES. , FXD. QWPSN: 1K UHM 5% 0. Z25W

RES. , FXD. OVWPSN: 12K OHM 5% 0. 25W

RES. , FXD. OVPSN: 15K UHM 5% 0. 25W
RES. , FXD. OVPSN: LUK UHM 5% 0. 25W
RES. , FXD. QWPSN: 4/0 UHM 5% 0. 25W
RES. , FXD. QWPSN: 1K UHM 5% 0. Z25W
RES. , FXD. OWWSN: 2. /K OHM 5% 0. 25W

RES. , FXD. OMPSN: 2. /K OHM 5% 0. 25W
RES. , FXD. OMPSN: 2. /K OHM 5% 0. 25W
RES. , FXD. OMPSN: 1UK OHM 5% 0. 25W
RES. , FXD. OMPSN: 15K OHM 5% 0. 25W
( SIANDARD ONLY)

RES. , FXD. OMPSN: 1. 2K OHM 5% 0. 25W
( SIANDARD ONLY)

RES. , FXD. OMPSN: 1K OHM 5% 0. 25W
( SIANDARD ONLY)

RES. , FXD. OMPSN: 5. 6K OHM 5% 0. 25W
( SIANDARD ONLY)

RES. , FXD. OMPSN: 180 OHM 5% 0. 25W
( SIANDARD ONLY)

RES. , FXD. OWPSN: 1. 2K OHM b% 0. 25W

RES. , FXD. GVPSN: 110 UOHM 5% 0. 25W
RES. , FXD. OWWSN: 2. /K OHM b% 0. 25W
RES. , FXD. N 4. /K OHM b% 0. 20W
RES. , FXD. 5N 470 OHM 5% 0. 25W
RES. , FXD. N 2./ OHM 5% 0. 25W
RES. , FXD. N 3. 6K OHM b% 0. 20W
RES. , FXD. N LK OHM 5% 0. 25W
RES. , FXD. QVWPSN: 240 UHM 5% 0. 25W

RES. , FXD. FI LM 8. 45K OHM 1% 0. 125W
RES. , FXD. OMPSN: 820 OHM 5% 0. 25W
RES. , FXD. OMPSN: 2/0 OHM 5% 0. 25W
RES. , FXD. WV 0. 3 UHM 10% 2W

RES. , FXD, OMPSN: 1. 6K OHM 5% 0. 25W
RES. , FXD, OMPSN: 180 OHM b¥% 0. 25W
RES. , FXD. OMPSN: 10 OHM 5% 0. 25W
RES. , FXD, OMPSN: 120 OHM 5% 0. 25W
RES. , FXD. FI LM 121 UHM 1% 0. 125W
(OPITON 1 ONLY)

RES. , FXD. QVWPSN: 240 UHM 5% 0. 25W

£3

1269/

01121
(3138
01121
01121

01121
01121
01121
01121
01121
01121

01121
01121
01121
01121
9163/
01121

01121
01121
01121
01121
01121
01121

01121
01121
01121
01121

01121

01121

01121

01121

01121
01121
01121
01121
01121
01121

01121
01121
01121
9163/
01121
01121

9163/
01121
01121
01121
01121
9163/

01121

MR PARIT NUVBER
SERI ES 388

CB1235
91-81-0
CBb125
B4 /05

B4 /05
B4 /05
B4 /05
B4 /05
B4 /05
B4 /705

B4 /05
CB1bZ5
CBb125
CB3Y35
MbPUBAUL- 102G
CB10Z5

CB1235
CB1b35
CB103b
CB4/715
CB10Z5
CB2/725

CB2/725
CB2/725
CB103b
CB1b35

CB1225

CB10Z5

(@ =1V 4)

CB1815

CB1225
CB111S
CB2/725
B4 125
CB4/715
B2/

CB3625
CB10Z5
CB2415
M-F1816(84500F
CB8Z15
CB2/715

RSZ2B162ER300U0K
CBl625
CB1815
CB10OUS
CB1Z215
M-E1816GLZ21RUE

CB2415



IIVB- 6625- 4/4- 14&P- 3

COVPONENT  NO.

Al4R1803

Al4R1810
Al4R1820
Al4R1821
Al4R1822

Al4R1823
Al4R1824
Al4R1825
Al4R1826
AlL4R182/
Al4R1823

Al451010
Al451020
Al451021
Al451030
Al451031
Al451310
Al451311
Al451410

Al4U1200
Al4U1220
Al4U1300
Al4U1330
Al4U1400
Al4u1401

Al4U1420
Al4ul421
Al4ul422
Al4ul423
Al4Ul520
Al4Ulb10

Al4Ulbll
Al4Ulb20
Al4Ulb2l
Al4U1800
Al4U1B830

Al4UlB831
Al4VRL/10

Al4Y1/10

Al4Y1810

TEKITRONI X
PART NO.
321-0213-00

*

315-0100- 00
315-0132- 00
315-0152- 00
315-0101- 00

315-0102- 00
315-04/72-00
321-0260- 00
321-0225-00
321-0260- 00
315-0102- 00

263-00/74- 00
263-0010- 00
263-0010- 00
263-0010- 00
263-0010- 00
260-1/37-02

*

160- 08Y3- LU
156-1149-00
160- 08Y2- 00
156- 0369- 00
156- 0994- 00
156-140/-00

156- 0383- LU
156-0578- 00
156- 0382- 00
156-0578- 00
156-1411-00
156-0/95- 00

156- 0852- 00
156- 0bb6- LU
156- 0385- 00
156-1161-00

*

156- 0285- 02

156-00/1-00
152-0149-00

*

119-08Y4-01
158-0129-00

*

SERI AL/ MODEL  NO.
EFF DSCONI

NAVE & DESCRI PITON
RES. , FXD, FI LM 1. 62K OHM 1% 0. 125W
(OPITON 1 ONLY)

RES. , FXD, CMPSN: 10 UOHM 5% 0. 25W
RES. , FXD, OMPSN: 1. 3K OHM 5% 0. 25W
RES. , FXD, OMPSN: 1. 5K OHM 5% 0. 25W
RES. , FXD, OMPSN: 100 OHM 5% 0. 25W
RES. , FXD, OMPSN: 1K OHM 5% 0. 25W
RES. , FXD, OMPSN: 4. /K OHM 5% 0. 25W
RES. , FXD, FI LM 4. Y9K OHM 1% 0. 125W
RES. , FXD, FI LM 2. 15K OHM 1% 0. 125W
RES. , FXD, FI LM 4. Y9K OHM 19%8). 125W
RES. , FXD, OMPSN: 1K OHM 5% 0. 25W

SW LEVER ASSY:

SW ICH PB ASSY: 1 PUSH, /. 5SMM W 2 CONIACIS
SW ICH PB ASSY: 1 PUSH, /. 5SMM W 2 CONIACIS
SW ICH PB ASSY: 1 PUSH, /. 5SMM W 2 CONIACIS
SW ICH PB ASSY: 1 PUSH, /. 5SMM W 2 CONIACIS
SW I1CH, PUSH: 2 BIN, 2 POLE, PUSH

(PARI OF AL4S1310)
(PARI O AL4R1410)

M CROCI RQUL 1, DI 32 X 8 PROVE PRUGRAMVED

M CROCI RQUL 1, LI OPERATT ONAL AVP, JFET | NPUI
M CROCI RQUL 1, D232 X 8 PROVE PRUGRAMVED

M CROCI RQUL 1, DI : TR PLE LIENE RECEI VER

M CROCI RCUL 1, DI ;8 I NPUI DAITA SEL/ MUX

M CROCI RQUL 1, DI MOS- 1O-LED 8-DI G 1 DRI VER
M CROCI RQUL 1, DI QUAD 2- 1 NPUL NOR GATE

M CROCI RCUL 1, DI DUAL 1 SHOI MUL 1T VI BRATOR
M CROCI RQUL 1, DI QUAD 2- 1 NPUL NAND GAIE

M CROCI RCUL 1, DI DUAL 1 SHOI MUL 1T BRATOR

M CROCI RQUL 1, DI ;6 DECADE ONIR W 8 DECADE
M CROCI RQUL 1, DI : BAD /- SEG LCHDGEDR DRVR

M CROCI RQUL 1, DI : HEX BUS DRI VER W 3- SIAIE
M CROCI RQUL 1, DI DECADE COUNTER

M CROCI RQUL 1, DI 2 HEX. | NVERIER

M CROCI RQUI 1, LI :
(OPITON 1 ONLY)
M CROCI RQU 1, L :

VAL IAGE REGULATOR
VAL IAGE REGULATOR

M CROCI RQUI 1, LI : VAL TAGE REGULATOR
SEM COND DEVI Ce: ZENER, U. 4W 10V, 5%

( SIANDARD ONLY)

UsU LLAIOR, R-: 1TUMHZ, 18V

(OPITON 1 ONLY)

XIAL UNI 1, QIZ: TUMHZ, U. UU1% PARALLEL
( SIANDARD ONLY)

£3

9163/

01121
01121
01121
01121

01121
01121
9163/
9163/
9163/
01121

8000Y
8000Y
8000Y
8000Y
8000Y
8000Y

8000Y
2/014
8000Y
8000Y
01295
8000Y

8000Y
8000Y
01295
8000Y
8000Y
04713

01295
01295
8000Y
2/014
2/014

04713
04713

8000Y

33096

MR PARIT NUVBER
M-F1816GL6200F

CB10OUS
CB1325
CB1bZ5
CB101S

CB10Z5
B4 125
M-E1816(AY900F
M-E1816(x21500F
M-E1816(AY900F
CB10Z5

263-00/74- 00
263-0010- 00
263-0010- 00
263-0010- 00
263-0010- 00
260-1/37-02

160- 08Y3- LU
LF351N

160- 08Y2- 00
156- 0369- 00
SN/4LS151IN R J
156-140/7-00

156- 0383- VU
156- U5 /8- U0
SN/4LSUU(N OR J)
156- U5 /8- VU

156- 1411- 00
MCL4511BCL

SN/4LS367 N (R J
SN/4LSYUN (R J
156- 0385- 0V
LMVBL1/1

LMB401-12

MCL/23CL
S£LG3500YK3

119-08Y4-01

PB110Y



IIVB- 6625- 4/4- 14&P- 3

TEKITRONI X SERI AL/ MODEL  NO. MR

COVPONENT  NO. PART NO. EFF DSCONI NAVE & DESCRIPITON Coe MR PARIT NUVBER
CHASSI S PARIS

Jb10 131- 0955- 00 CONN, RCP1, ELEC. BNC, FEVALE 13511 31-2/79
Jb20 136-0387-00 JACK, 11 P: GRAY (1279 450-4352-01- 03138
Jb30 136-038/7-00 JACK, 11 P: GRAY (1279 450-4352-01- 03138
Jb40 136-038/7-00 JACK, 11 P: GRAY (1279 450-4352-01- 03138
Jb610 131- 0955- 00 CONN, RCP1. ELEC BNC, FEVALE 13511 31-2/9
J620 136-038/7-00 JACK, 11 P: GRAY (1279 450-4352-01- 03138
Jb630 136-038/7-00 JACK, 11 P: GRAY (1279 450-4352-01- 03138
R500 311-2095- 00 RES. , VAR NONW R PNL, 10K OHV 10% 1269/ SERI ES 388
Ro60U 311-2095- 00 RES. , VAR, NONW R PNL, 10K OHV] 10% 1269/ SERI ES 388



SECTION 8

DIAGRAMS AND CIRCUIT

Symbols
Graphic symbols and class designation letters are
baaed on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI Y32.14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufac-
turer's data.

The overline on a signal name indicates that the signal
performs its intended function when it is in the low state.

Abbreviation are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

— The information and special symbols

Assembly numbers and Grid Coordinates

Each assembly in the instrument is assigned an
assembly number (e.g., A20). The assembly number
appears on the circuit board outline on the diagram, in the
title for the circuit board component location ill ust ration,
and in the lookup table for the schematic diagram and
corresponding component locator illustration. The
Replaceable Electrical Parts list is arranged by assemblies
in numerical sequence; the components are listed by
component number *(see following illustration for
Constructing a component number).

TM 9-6625-474-14&P-3

BOARD ILLUSTRATIONS

Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.
Y10.5, 1968 Letter Symbols for Quantities Used in
Electrical Science and Electrical
Engineering.
American National Standard

1430 Broadway
New York, New York 10018

Component Values

Electrical components shown cm the diagrams are in
the following units unless noted otherwise:

Institute

Capacitors = Values one or greater are in picofarads (pF).
Values less than one are in microfarads
(uF).

Resistors = Ohms ().

below may appear in this manual.—

The schematic diagram and circuit board component
location illustration have grids. A lookup table with the
grid coordinates is provided for ease of locating the
component. Only the components illustrated on the facing
diagram are listed in the lookup table. When more than
one schematic diagram is used to illustrate the circuitry on
a circuit board, the circuit board illustration may only
appear opposite the first diagram on which it was il-
lustrated; the lookup table will list the diagram number of
other diagrams that the circuitry of the circuit board
appears on.

Voltage

L 3R X |
| X o _ B Modified Component
Function Block Titie '\\\\ (Depicted in Grey, or With
) - Grey Qutline) - See Parts List.
Internal r T LINE SYNC GEN
Screwdriver I s )
5 trap or Link
Adjustment ~y sy seTup o) P
O 3. Rao ze
by I 3R o] ms
(Dot indicates |
switch closure) ;1 caz \,o_ 1K Plug to E.C. Board
678 —© W18
oumea e e L I bsTa "B v . [Box]- 1aentiies panel
~ / SV 'C%q(rc()is. Connectors and
RS RB1 ndicators
Refer to Wavsform 1< b Tp1e R0 3 K2 ] 48. 2
: 2 49, 9K ~. RB4 Coaxial connectors:
Ouiman B1o%k i BT IR R aca (PS8 male
sutnne S GR 4 yow T VVv femaie
H
Z4  RB6 - gignifi i
IC type +—d +79?§3 CRS4 ? Q58 rse \7. 3 Plug Index; signifies pin No. 1
Test Voltage  § i External Screwdriver Adj.
| 15V Shielding
Heat Sink e
" Selected value, see Parts List
Board Name -t +18v and Maintenance Section for
r T , Selection Criteria
P/O—Part of _ |Lbgo As TiminG Baaro ] { w
circuit board / L Decoupled or Filtered
87@-XXXX—XX

Iy
y

Tektronix Part No. e

for circuit boards

[—T have g Jsscmity Normber
B —sex evd o fagiaceotie Dectrics Pars Lt

REZQ @ W
N —

SYNC GENERATOR <5>

Refer to Diagram Number

Schematic Name
and Number

8-1/(8-2 blank)



TM 9-6625-474-14&P-3

SEE END OF MPL FOR WIRE ASSEMBLIES

== o
Ie—)\ Wy

s&an/s.‘

® \ \
N

DC 503A UNIVERSAL TIMER/COUNTER EXPLODED VIEW

8-3/(8-4 blank)



T™M 9-6625-474-14&P-3

18 MHz CLOCK IN (14A) —p» TIME BASE

> REF CLOCK OUT (158)

TTL CLOCK IN (21A) — 4 Arq @

o A L

SHAPED OUT I

r DECADE ACCUMULATOR ]
(16A) INT ‘
CHANNEL A » (SLOPE) | ’
l\o_> AMPLIFIER COUNT INPUT |
evr ?Lo (START/STOP) | 1ST DCU 2ND DCU |
7 A12 <> : MEASUREMENT GATE |
A | A2 @ Al4 @ |
REMOTE »> 1
START/STOP | ECL CLR @ |____ U — _—J
22— SIGNAL @ —->600[:JAT!ALATCH) 4 4
. ROUTING (1s8)
s o | = e | -y
'HBCD OUT (19A), (21B), (20A}), (208)
- ] L'rl:;rxcr? MEASUREMENT LOAD LATCH - 6-DECADE COUNTER/ ] SCAN CLOCK 0UT (248)
> CYCLE 8 DECADE LATCH/ %
TIMING /MULTIPLEXER ———>TS1 (MSD) OUT (25A)
TIME r_ ——I CLEAR DISPLAY TIME reser ———> OVERFLOV OUT (23B)
A— B | GATE | A4 RESET @ " aa @ > 0P OUT (278)
; L
CH B | é TRIGGER T BZLEAR&
TRIG LEVEL DUT | ? LEVEL B
IYH <3>
DY A WL ‘
(26A)
r
(1781 INT \J ECL/TTL BCD-TO-
BUFFER 7-SEGMENT
CHANNEL B =
o B ext S AMPL IFIER o »| (SLOPE)
NUT ?—o L A4 &> M4 &
m A4 @ A2 <~'> o ;
A
r
CH B |
SHAPED OUT
| DISPLAY
AVGS/TIMING
FUNCTION IN ouT SWITCHING
SWITCHING <N CIRCUIT | LOGIC a1
LOGIC <:> '8 4 A
—  » s12v A2 4 dp
+33.5y —
POWER SUPPLIES | . a4 & D M &
SV ——— 8 DECIMAL POINT
> +2.7V [
mw ) . |MwunicaTOR ENCODER
L 4y
AM2/M14 - M‘T
(] DCS5P3A BLOCK DIAGRAM

2971-20

8-5/(8-6 blank)



TIME MANUAL/TOTALIZE

ADJUSTMENT LOCATIONS

1
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3
<
2

<
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2
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T™M 9-6625-474-14&P-3

Fig. 8-2. Auxiliary Board (A12 Assy).

(OPTION 1)
OSC FREQ ADJ
0';'::’“ TTUNORMAL  INT/EXT On Back of Board.
{STANDARD)
OSC FREQ ADJ
31800 {&%%:
Ton —— =
SRk 1l -
2 |20130Y Q1400 |
=SR] o 3
PRI MRsEel o e o
& - @ - @
gﬂ?@ R1410] 140
—
i g
® @ —'0 @ a
Surel Euneeiy
o N R ;
i = @ & & & - - dimi § ::\
& "j‘f 'Qi;@ﬁ?r‘ &
A B
B .-ﬁé 5 463
Ol D
@g&j oo
a1 : U3 :
e ENI3Ig gg y (L1732~ 4 : :
TeR113APg -£1330- Qim. Lo
Fig. 8-1. Main Board (A14 Assy).
2971-17

8-7/(8-8 blank)
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PARTS LOCATION GRID Table 8-1

A B C D E F G H | ] K L M COMPONENT REFERENCE CHART (See Fig. 8-3)
P/O A12 ASSY CH A AMPLIFIER <>
1 AC1600-0 A12 Circuit Schematic Board Circuit Schematic Board
@ D Fcn 300 @ C1400 -I'@ & 'i@ @fl @ @] s o ‘—“"——1Eii o) Number Location Location Number Location Location
@ & @ d; i@ & ® & i@ B i I R1525 H4 14
i i i i : c1519 L4 H4
10 L B Bt vt Bl Fosot] Eonort] Furnt — G ; 4
elnlg | =] I 121 1> U1500[ 00 €1522 K3 14
l‘?‘ g g"l igumoog Eg ?? ,lguuoog :%uuog Ig gi %@msm@{ %ms ;I %msmg% c1a03 s i ::ggg g :g
i b ] [ [ I @) _ C1530 c2 H6
Q b= L
% U S aBlls Slls ol ls & g gl® & @ & @ C1532 c2 H6 R1534 K2 H6
lo ol ATl olls el le e o e @ -8 & .9 : C1533 c2 He6 R1535 J3 HE
2 29 —e plddl— T —=a = = - c1622 F5 Ja R1536 $2 16
: @ C1629 F3 J5 R1537 J3 16
o E E’ m b ¢ m m C1510<® m {;_'_@': g 1630 Ha J5 R1538 J3 16
el @ o lo|d @ e @ 9 @ ®; 'Ia @:- ® & @ 2 2 C1631 L6 J6 g}ggg 1(34 :16
&' ) & lel5 ¢ i@ o @ B @ & @ e @ & @ =3 z C1632 c2 16
& @ o7 |55har e o B B @ & @ @ @ B @ g : C1720 E4 J5 R1621 ES J4
U110 = (O8] Cutat0] L uta11s]l  louis100]  Luisiigl loutsio ] 1S V16117 C1730 B4 J5 R1622 J4 14
i@ o [E|& =@ 3 i LT D 14 8 @ B @ © ‘ 4
o o PRl ela o o e b els & @ = @ C1731 ca J5 R1623 H4 J
3 lo o lo| &lo ol o »:@ @} {@ @} o o lo ol 5 C1733 D7 K6 e T '
! ! ! ol Lo | L] e = o s1810 C1830 E4 L6
gu ] A R L B L B i :}ggg ES 4
Socizie o CR1620 F3 Ja
- 4 (=] ) B =
———— —e— —e— . 48 TEIGEEE CR1621 F4 94 R1628 E4 Ja
m&@e e lg & @ g @Lrg@ ? __? [ ] — CR1630 F2 15 R1629 E4 J5
S @ T B ® n| J1519' 2 CR1720 F3 K4 R1630 H3 15
] 80— I i i — glay) 41519 = B-R1620HD
@ 2 el 9_' <& @ D @‘, He @ ‘g &: |=|e - T R1621 CR1721 F4 K4 R1631 F3 15
|| Hepe oL2® _  zlol lg el e o o@le o oliEl @ O1lEE o @'@% @-RIT20-® R1632 ca 5
] ‘ L o 'a ) ) @ O la 17-U1320 1-U1321 |,,U1420 < i i @@ @ R1633 D4 J5
2 | 11 11 11 1. i® Pr & i i® Dilal 1@ @i 4 @@-—mszs-@ BCR17209 J500 K6 CHASSIS
4 « 1 op @ S @ ery@ @ P e e o efglie  elille gl 58 @ lls| R1623  @CR121) J510 A5 CHASSIS R1634 H3 15
o (o ! erle ol ol elelel s o b JFe oo fuen®l 18|83  ecis2e! 3 16205 11630 6 6 R1635 H2 5
@ Il olle o 1&,12208) B100e® S|8] ] ' © gl e " &1 E&  ocime, 1620, "01620@ 1620 11730 pad K5 R1636 H6 5
S| Jgun2osl jgumangl 15U1220 1 ouze | RI8 & - & & - & ® . OIS e & >rises Iy (XD CR1621 R1637 Hé J5
b= I [ ] i Pigle| e s zlle ol 2R1523-0 SR152 b R1628 $1720 L1530 c2 HS
@ ®; 1@ & @ B @ e ol¥y| @ 1 Q13200Q1321 |8 @) | &C1523-® r—w @~ C1629<) I C1720-% — R1720 Fé Ka
@l lg o lo @} ls ol lo el @le| s @l ) l® ol &= & g i - L1630 c2 J6 R1730 ES Ké
ol Iy o ! ale _olla sl lelle o S am o 02 9991 9 FP8TmeD P500 K6 CHASSIS R1731 E7 6
Yo 6] —=— b=—p - ] =] le 5 1l ||@| @C14300® (G (evlff & 3 §1730 R1734 E6 K6
q 8| & 31 Q13301Q13311 o ) | i P1430 D6 G6
Qo3 A F L) —o— SGinGine 29 ] 170133071 N/ 1gU1430_ 1 |oc b R P P1430 M4 G6
5 32299212 & WSNY JpETBIe 1T I P lo ol 99 TmmleiElalae ™) 7o P1630 % 5 51730 E4 L5
e T H - PUNEEL TR A NG R R 2
Wééé@& & ':@U1122?8: ? @?@ g @@ c1231 c1232 ®_. ¥ rlxlel A il 5\9@ L1530m ?!@ - gé' @R1635<0 P{R1636-1 ' Q1620 F5 J4
299 dodle o fER SI,«;?} 3 N $ddd Bcrane & @5 8|8 ggr‘_-" PRGNS m'@i I S1732 — 1630 Ha %5 U1530A L3 15
Sfges ls ol EEEEE & ] % ﬁ& Sy E I ORI0D Mg ORI e e RS00 KS CHASSIS u15308 K3 15
@« E)O - | n J @ A{R1336KD @@ S @ R1537'@c1532 C1631-@ @_51‘734_@ ~iL R510 BS CHASSIS u1530C H3 15
6 dddd @HC1330-® >R1535 < OVR1538-0 &/ @-C1733® 23353 llig :14 V1620 “ '
) B!
I I | J I I I I P/O A12 ASSY Also shown on @ @@@
' _ ' P/O A14 ASSY (See Fig. 8-4)
; 2971-18
Fig. 8-3. Auxiliary Board (A12 Assy). CR1811 86 L3 K1820 86 L2
J510 B5 CHASSIS P1820 c7 L3
41820 c7 L3
Static Sensitive Devices R510 CHASSIS
See Maintenance Section
14 ASSY also shown on @@@@@Q
COMPONENT NUMBER EXAMPLE P/O A14 ASSY a

Componenr Number

A23 A R1234
Schemanc

Assembly ] Circurt

Number Subassembly Nuinber
Number (if used}

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List

8-9/(8-10 blank)



P +12V

11630
208pH

8.1 T e
12V ——p -12v,
L1538
200pH
12V
——
c1738 il R1632 _L C1731 R1633 ;
47pF/J; 250. 9K T 13.8pF 800 . 8K |
- I
51731 p-————
S1732 o — —
RS18 |
Jsie 47 l
e———w
CINPUT ) /J7 . IC : o
+SV |
CRIBII D\LO—D
R1734
J1438-2 P143@-2 158
N
K1818 1 C1733
| g 8.1
| Jiszg | P1820 PI738 A 1920
f SRCININIC) &
P1902-16A
PWR MOL — R1731
INT CH A INPUT St
PUR ML P1908-17A X 2 2 2 ‘ 2E
INT CH A INPUT l ’_J |_|
P1908-168
+5V ————— +5V
P/0 A14 MAIN BOARD

DC SB3A

R163S R1536 R1534 R1533 45V
1.2K 560 1.2k 560 cisez |7
+5Vy AN b 8.1
R1630 U153@Cc R1539 U153@B ) U153BA
CR1630 1?@ 18216 220 10216 118 19216
13 NS 12 N7
. AAA CH A SIG
R1524 U1421A-4
3 ) 12 g 120 <3>
T4 MWV ' 3 AN
€1629 < R1631 R1538 1522
- 9.1 $120 220
12v2 RI1634 R1535 68
1.2K L
CR1720 1.2k
AAA- )
R1537 C1528 5y R1532
568 2.1 560
0| Q1639 ——
u1620
7 LF35t
6 CH A LEVEL OUT P1430-9
criea R1620 lc1s19
4 1K o
+12
R1525
sue 1ex Q) OFFSET A0y Rig2
2K
-12v
+12v
7 J163@-3
V
LY 3] risse
R1720
-12v, 390
12y % A3 psee
2 N
J508-3
P16308 PS00 oH A
sieze-z 8 2] ’?I/ JS08-2 < RSO0 LEVEL
7 N o 10K 1 ci1e31
R1636 R1637 g Lo e
2K 4. 3K .
J500 -
]
£ Y 4] psee
F L] rr630
i Ji630
TYPE GND Ve
-1av,
18216 8 116

P/0 A12 AUXILIARY BOARD

CH A AMPLIFIER

0D

TM 9-6625-474-14&P-3

K

— J1430-9

&

SEE PARTS LIST FOR EARLIER
VALUES AND SERIAL NUMBER
RANGES OF PARTS OUTLINED
OR DEPICTED IN GREY.

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

P —
A23 A2 R1234

Schematic
Assembly Circuit
Number Subassembly Number

Number (if used)

Chassis-mounted components have no Assembty Number
prefix—see end of Replaceable Electrical Parts List

8-11/(8-12 blank)



TM 9-6625-474-14&P-3

Table 8-2
PARTS LOCATION GRID COMPONENT REFERENCE CHART (Se€ Fig. 8-4)

P/C A14 ASSY CH B AMPLIFIER (2
- — ~ -— — — ~ o ] 1 w 1 RA N
A b | & D | F (€ n I J N [ i
Schematic Board Circuit Schematic Board
Location Location Number Location Location
A4 -’é:l\ D5 B6 R1130 D_5 (o]
4 ™ 1300 | [ J1400 11 sisoo | Q1700 E4 c4 R1132 b7 cs
| —_— L o @ B84 cs R1134 D6 cé
@ o] ® - 8 9gdis 0;6’;;@1:’:‘!' ~ B R 99999999 — PP @?]\F - poo ot R1220 = D3
o & & H -N\e < ~ : @ e |N|2]Tv M ol olalle|e
I I !FIO ! I ! l°° °‘° 218 °|°| (3 @ R ‘thl—:‘n Iw 2 ul - E6 ca R1222 D4 ca
4 o e 1z Z013 5{"'9332 ol -!g g! E!EE%EIEIEE o L1600 |":o|515| &5 =) . €S D4 R1223 Ha D4
2000 ISus0el] g d@ / € /g ol I ) deddddd ~ 1 ddd Qb5 & > F4 D5 R1224 E4 D4
i& 3 BT 00 FaedP [T, I TUNY YEYEYYTRE @-C1601-® SHRIT01-® v o i L i E3 D5 R1225 ca c5
_ __ [-C B < apEISls L el o gl ARG-RISNED e e 3] 2 L6 D6 R1226 E4 cs
2 &-{R1100® 2 [ - s, ol m & CYemmmels &lls o LS. Y1710 e .= ‘2 ca R1229 Fa D5
= = [ L | cloeFlYly &l g &l T g glly gl ©-R1702-0 Q1701 = REEYY K2 £5 R1230 D3 =2
oo T = o  eolle o g @ RITIO 3] ° K4 Fa R1232 Fe D
RTINS j‘gfﬁf {8U16105; [EU1611D o) d2c1710h 3 2 _ R1233 H6 D6
S=A1110-0 %ﬁﬁﬁ{x o an . EI;‘E‘E‘ i@ CH i @ ":_I LT I.'_—.'__:J E3 ca R1234 F3 D5
& cn1iin_B = A1410 - s190 | = ==l i ® o | o lel  dscimngh e E4 ca R1235 F3 D5
St m = POy v © - 9 @ . & ©&VRTI LETn, 5° £ ca R1236 F3 D5
] ferommmmass] — e 2t o S emmem ol @ e cs Flaor  He 2
2 $1010 Al D@ T8 e Lo ©C1810¢ ¥ 5 Tira-e el T8 —~ ® KOO Lo, 8 cse L2 i e ca
=~ = [ o oy § Pt - T Y cmm—— _ o -4 == == r
~ ay [JH +s1310 o o 8@ @T ® |§Hg| Is ol I; ArC1714S E 7\, gf 5 , @ E ;.:1:;;: 3; F;,
Y¥H| oo I18% o Y9 9= BllEl o eplzhs AoRITIFG—gC1715H £l | A 1610 B6 CHASSIS R1322 J4 F4
R o] - | Suta200i 1 utaz21l |@ &d © o & NWIoRTIAG o 5 LA - 4620 L3 CHASSIS R1323 J3 E4
YO |s= - ally olls BU16203; @ o oo a0l 00 e b AR R1324 K3 F4
B T 4 H ] AR 7 —EEES wo
ocz20p Tl [H 00 e — lg glly gl ™ e % ReRmes~ 29 9 G 1230 % D6 R1325 ke Es
@-R1120K & R1220- 0 W V¥ BO® [FEMF 21\l olls _ & u1s20 P12 9 |elommae Y2 SIS Bl|IQ  Fs20 41320 L3 F4 R1330 ¥ ES
4 2531'3223%%:2'1251 e-Cc13209 [ “3130 / . p— IS? e — % Q21 § AN EI"’F"EIE“E 31520 02 Eg A%t iz =
hel— . g L
@cmzzoﬁ'ﬁyﬁ i oRisige E% gﬂ \%'72—/ FUIATAZIC & & = o pad i TXLY: na2 2 Fa 132 n2 Ee
_@cRr12215 31220 1101220 | G132 © oz D821 @ ®; (@ @y x | i ol e F1821 J1810 c7 L2
$1020 %C'.'lzemf-‘g!zz4_@!xs” u)! S RTIS R132 g !@ ®; i@ @i 4 ‘I@ @I‘ @01723 E@@ . & @..@9 R1334 H3 E6
| & R1222 JO Ri22s s oo, OfR1ZOI2]  9ls  elle o 1@ @9 SN i ® KA sy rqLe - K1800 B6 L3 R133 n3 £e
ol s Nen e 10 SeLhBe = gheunzs, @ i iguea® By (EEE SRE IS Ste P1130 c7 cé R1337 H3 E6
51021 orngg /2YNSRIRG ©  99999a4e e ofEuzy ;g g[ P & 3054 b= |- —— P1230 I D& R1420 H5 F4
acTiaosk A0 P%LCIElz: 1@ CREREES o oo 9 g9 0o a -l P1320 L3 F4 R1820 cs L2
c el R120 OO g 0 1Eunaanll|=[El=(=1318) Do _ e ® & — [ R1730 o) &6 ©H P1810 c7 L2
J $1030 — ocizoo @ 1 IITTI ol 7" \& - 9 &RI5300 ©CRIT3083  ~R1736-®) [ — P1900 L1 M1 $1021 D4 BS
ey SCIBO  lp oy ® {c1430)e-C 14319 -RISIND pp——— LIk la o P1900 L4 M1 31930 o> 8°
@R1132 SR1234-® Iy SLETV aa! \_/ GHARLIINCITI0)cr1732@ %] |l ! P1900 87 mi i oo -
&R1132-0 @ @msl L1330 2 @
$1031 il SRI12BO  JoaTredlBiZ) | S RiTE =L O-CIsL |§ V1830 %@uw:n : . Q1220 E5 Da 312;%3 H4 gg
= R1333FAIT(E| /S J1430 J1630 SCR1733/~ & _\HRIT3AQ|G Q1230 F4 DS 1330A
(D C1030 & G- R1130-D @-RiZara) & 8 RIS (31 %) Jifipprenealii I, I U13308 H3 €5
Scie &-C1233 YN \-“-'} L1230 SIS OO (5) \ o /el 4 | i R610 cs cHAsS!S U1330C K3 €5
Sl rrrv P bl —rrrr %:I o 1$-R1335Mp . =2 - 21733 " | RrR1120 F68 ca
R =R1134p @'R1232m P=CTSU~) S2a BALIEEN 2 ) [ i 7
v P/O A14 ASSY aiso shown on <D< D &
| | | | | | | | | | | | NAAAAA 4
. . . 1 * Located on back of board.
2971-19
(%) Static Sensitive Devices Fig. 8-4. Main Board (A14 Assy).
N\LY See Maintenance Section * Located on back of board
COMPONENT NUMBER EXAMPLE
Component Number
A23 A2 R1234
CF. Schamatic
Assembly -,_J U L. Crreunt
Number Subassembly Number
Number (if used)

Chagsis- mounted companants have no Assembly Number

prelix—see end of Replaceable Electncal Parts List 8'13/(8'14 blank)



B

C

T™ 9-6625-474-148&P-3

K

TRIG
LEVEL

- A LEVEL OUT T P192@-22A
P1a3n-a — o 014308 CH A LEVEL CH A LEVEL 0U y e
: MOL
oV —— e 412V CH B |
SIG J1521
— P1521
45V —— » 5V
11528 I
+5V +5V. :
g W %Y I —» pPi520
-12v —> » 12V
R1235 R1332 R1331
-2y, - P . 12K 560 R13%7 S60 +SVg
3 1323
2.1
CR1230 U1330C —Rri319
R1231 18216 1,16 158 J1320 P1322  j520
i MNs -
R1323
I 100 R1324 | ‘
c1231 —AAA— 560
2.1 2 2
L‘ J632
X1/%X5
Cg322 R1225 c1421
$1021 8 @.1uF
T i
J_ ! _T_ | | R1322
R1225 C1131 & R1230 1K CH B LEVEL OUT
C1130 _ N PWR
47pF zon ox T 13.8pF S 600.0K | P19@0-228 " oL
+12v
suB
2.80K Ji230-3
_ypy OFFSET ADJ
S1930 p— — 5Y 3] Prese
EXT/INT S CILL
610 R610 siest b ——— I510-3
47 | | - P1230 peig
ctve| G— AAA—e 2
q ~ | A J1238-2 N \2 ‘T‘é151ﬂ-2 § RE@Q ESVEL 1233
(INPUT} ;‘ LS Q 4 10K i
- | l R1232 e [_4',. T 2.1
+5V
CRIBIB |
LNERY]
P L£Yi] eora
K 1800 811133 §R1134
150
} l = T_] P1230
'Mm P1810 P13 || 51130 T‘ 11230
KN A 1
P1928 |{  m— “12v
-178 R1132
— S
PUR INT CH B INPUT
MoL P1300- 168 2 \\2 2, ¥
N INT CH B Rigie U L) —R
INPUT o TYPE GND Vee
10216 8 1,16
P1908-17A
O P/ A14 MAIN BOARD
Rey & Tan caqr .
B AMPLIFIER
DC 50@3A 2971-22

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

————
A23 A2 R1234

! \_T_l Schematic
coe o Cirout
Number

Assembly - ¥
Number Subassembly
Number (if used)

Chassis mounted components have no Assembly Numbe
prefix —see end of Replaceable Electrical Parts List

0non

8-15/(8-16 blank)



Table 8-3
COMPONENT REFERENCE CHART (See Fig. 8-3)

T™M 9-6625-474-14&P-3

P/O A12 ASSY SIGNAL ROUTING, TIME A—B
GENERATOR & GATE GENERATOR
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
C1310 L8 F3 R1332 H5 F5
c1311 J8 E3 R1333 ES F5
R1334 HS5 F5
ok TR -~
R1420A E2 G4
C1430 7 G5 R14208 Fa Ga
J520 M1 CHASSIS 23 “ggg 22 g:
J530 M4 CHASSIS
J540 M7 CHASSIS R1420€ 05 G4
J1519 L1 H4 R1420F Cc2 G4
J1530 L7 H5 R1420G D4 G4
R1420H D2 G4
P1430 A6 G6 R1430 K7 G5
P1430 Cc5 G6 R1431 37 GS
P1519 L1 H4 R1520 E1 H4
P1520 A6 H4 R1521 H1 H4
P1521 A6 H4
P1530 L7 H5 S$1720 B2 L4
P1630 b o6 U11220 La cs
P1630 82 Dé u1220C K2 D4
U12200 K3 D4
Q1320 Ha Fs u13200 F4 £4
UisZuuw Jo (=23
Q1330 Ha Fo v1321 D4 Fa
Q1331 F5 E5 U1330A H2 ES
Q1420 F1 H3 U13308 F3 ES
Q1530 97 e u1330C H3 ES
U1330D K4 E5
U1410A J5 G3
A1134 a Co U14108 KS G3
) - U1420A ES G4
M ;33 ,'5‘; 'gf U1420B D4 G4
R1211 D6 E2 U1420C D3 G4
R12208 F3 Ea4 U14200 E2 G4
R1220C ™ Ea U1421A Cc2 G4
2}§§8‘.§ 12 £ U1421B cé G4
R1220E Ja E4 u1421¢ F5 G4
R21990E [P A U1430A E2 G5
R1230 K3 D5 U1430B E4 G5
R1312 Ja F3 U1430C E4 GS
R1331 H4 F5 W1320 D4 Fa
P/O A12 ASSY also shown on @@@ @
P/O A14 ASSY (See Fig. 8-4)
R1339 83 F5 $1020 BS B4
S$131 83 E4
P/O A14 ASSY also shown on @ @@ @ @

8-17/(8-18 blank)



T™M 9-6625-474-14&P-3

A 5 | C s A A LM
U1530A-3 CH A S1c 2.7
1 &
520 P1S519
(CH A) Fles A Q1420 “513 =1 Jsmsmpsn
T [ +2,7V ) 427V ﬁ | b
| 1 R1521 : >2
51720 R1428H 51 t D ——
+a.3v, ! l 2 158 i -
3 ] 12
o —>—ED£ . » 4 COUNT INPUT > 12218
3 U1421A O)
a7 U1420D | @
2 2.7v & 10102 U1330A
' 18102 2.
5
o1y —an TISIN___18 e THEBISE GO %m oz [
1 2 4 158 S —
n T ST e T ey
19
PWR Y p19ge-268 JI638-12 , , P1638-12 “Jnﬁ%z'“ @ @ ™ na @
oL REMOTE START 3
— TIME A —>B GENERATOR || U1330B UJBZ’;EZDC U12280 .
STTAU’ —“‘*2.7" 18182 2.V 19182 R1230 Q1134
3 " 1 7164 ' L START/STOP o (o122 :: 8 s GATE  P1638-2 _’J‘SM’Z
v U142@C R“;"gé ©® %’f‘sgm @ R1138 <5>
18102
— v 147 +2.7V S 2 soa
1 11
S 2 R332 b al> @ @ 2 @ @ @ @ l
) w—é : g —
=14 6 33L 1 ’:‘.37?;(1 Q1330 A 2
R_2r U14308 e Lin " @ Mo, %"%&"’ ._<Jm
1
4 — Ut321 14 18182 ! 512 15
u142¢8 10131 613 J1638-1
+5¥ +5v 18102 ' Uhﬂéfc U1328C Tia U1300A-2 +2.7V mizoee oo 6 — @
+4.3y, +4.3V, & 118 18102 @ éRIBIZ 1% 18182
L - Q1320 108 U11220
—_— U1418A L339
f— Q1331 @ MN—@ ¢4_3v210131 R1@37
R1334
i PO it I &
2.7V 6
(cH B) & c u141@8
= © i R
r :z.7v U1428A 1 Q1321 FR_ 31, Qs | 432 +4.3V,
sigzg | R1420€ 10182 R1420C |45 0 +2.7V +2‘7v
1| J4ze- 4 2 }se 13 o "
-3 2 8 1 |s] " 5 £o> 4 & — ¢ D
_ ﬂo———( e s 13 —la
o u1421c R T
3 ,u14218 4 19187 w3
18107 U13280 ECL CLR
P/0 A14 MAIN BOARD @ 9 10182 > U1221-4 @
.® ECL CLR » UI3188-12
tiz] — >
6 <‘> J1521 —e-  pis2l CH 8 SIG +4.3V; ECL CLR » U1308C-13 @
11520 —a £-P1528 1 Ri218 LN INPUT -
—_ 7 —»  UI1318A-6
11430-) o £ T30 CLR AA— 2. C"aﬂ“’ nsse | 7153
<_=> ‘[—-» UIS108-4 @ R — 2 2]
s1818 Q1530 |
FUNCTION M g = S ans
v OEPORORERODW e _rr RIg31 iu £ i
FREQUENCY A ° o] [o] [@ o] e NOTES: +5V St 5
CERRCeE Pegrm.  [mlele 1 sEERATL LT ron s
VIDTH B o o] |ele] [o® SWITCH LOGIC STATES ee7 | 8 | 1,18 .
TIME A —=B ° o |eole] |® KEY 1,16 1.6 1,16 RANGES OF PARTS OUTLINED
: 12182 | 8 | 1,18 OR DEPICTED IN GREY.
iome 8 Ao HOEOEEOEED o ress | 12 | 3 Lcisn | craze e S
TIME A 10131 | 8 | 1,16 T 2.1 T 0.1 8.1 Static Sensitive Devices
—= 8 AVG o (o] To ) D RESET GOES LOW See Mai Secti
EVENTS A DUR B e |o ® 0 ° BETWEEN DETENTS ee Maintenance Section
RATIO A/B o [o| [ |o| [o]® ® | e ommcrmn B Uul3ee o2 ui42g oS u1a1p o8 COMPONENT NUMBER EXAMPLE
8 TOTALIZE ° ° . @182 18131
TIME MANUAL ® o0 Component Number
TR
A23 A2 R1234
P/0 A12 AUXILIARY BOARD @ J ‘_'LS n
Assembly . CC:S::/C
Number Subassem
SIGNAL ROUTING, TIME A —B GENERATOR, T et gy M

& GATE GENERATOR

[»]n]
Chassis mounted components have no Assembly Number

prefix -—see end of Replaceable tlectrical Parts (ist

8-19/(8-20 blank)



T™M 9-6625-474-14&P-3

Table 8-4
COMPONENT REFERENCE CHART (See Fig. 8-3)

P/O A12 ASSY DECADE ACCUMULATOR(1STDCU) <t>
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location

C1120 B8 Cca r R1038 F4 BS
C1220 cs D4 R1131 E2 cé

R1132 KS Cc6
P1630 M3 E6 R1133 L7 (o]

R1220A B2 E4
Q1132 H4 Cc5
Q1133 £5 cs R1231 F5 D5
R1021A K6 B4 u1120 E4 ca

U1121A K7 Cc4
R1021D J5 B4

uUt121B J6 c4
R1021E c7 B4

U1122A D2 Cc5
R1021G E4 B4

Uii1228 K6 cS
R1021H D4 B4

u1122C L7 C5
R10211 F4 B4

U12208 J8 D4
R1036 c2 85 U1221 c3 D4
R1037 C1 B5

P/O A12 ASSY also shown on @ @ @@

8-21/(8-22 blank)



TM 9-6625-474-14&P-3

+5V
R1037
1.3K
» - U1122D-8
R1036 @
3.6K
+2.7V
R1220A F12V +SV
1502 %
MEAS. GATE 7|~ R1131
U1228C-14 —9> J 10K
@ U1428-15 —pw—]COUNT INPUT 2>c 1 A P1638-3 16503
K =3
U1328D-15 —» ECLCLR 4ip @ U1122A @
LM339
utz2z21
18135
+12V —p———————p +12V
+2.7V
+SV +SV y
émzzn
+2.7v +2.7V 158
+2.7V 0
G g
R1821H
158 3 i
9 +2.7V
0 ]
> TE R18216
. 158
4 —
R Q 8
Ur112e
P163@-6
12131 = —» J1638-6
+2.7V
R1231 1 O
330 é R1821D
158
5
1__————7- 1
19 R1132
— 0 713 18K
CE 31 1 B P1638-4
— J1630-4
5] Dpe & "ur1228
ECL CLR E] ) 14 LM339 @
Ut1121B
19131
+2.7V
1
R1@21A +SV
5 <158
L
TYPE GND Vee [:7 b
R1821€ CE 6
10135 8 1,186 15e 1 o 9 Ne ~ J1632-5
+2. 7V —AAA,
18131 8 1,16 ! ] alg gl U1122C @
LM339 ; . .
UT121A Static Sensitive Devices
rers See Maintenance Section
-5V v COMPONENT NUMBER EXAMPLE
1,16 1,16 Component Number
e,
U122e8 A23 A2 R1234
L Ciiee L ci12ze 12102 1
T 8.1 T o1 6 Schematic
’ 3 Assembly J Circunt
7 Number Subassembly Number
8 8 Number (if used)
urize ut22a
18131 10102 Chassis-mounted components have no Assembly Number
P/0 A12 AUXILIARY BOARD : prefix—see end of Replaceable Electrical Parts List

DECADE ACCUMULATOR
(1ST DBCU)

ODC S3A
oo 8-23/(8-24 blank)



DC 503A

COMPONENT REFERENCE CHART (See

Table 8-5

TM 9-6625-474-14&P-3

Fig. 8-4)

P/O A14 ASSY MEASUREMENT CYCLE TIMING @
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location

C1400 ES F1 R1400 E4 F2
C1411 K4 G3 R1401 D4 F2
C1430 K7 G5 R1410 D4 F3
C1431 K2 G5 R1412 K4 G3
C1510 K6 G3 R1421 (03] F5
c1701 C3 K1 R1511 K6 G3
R1520 J3 G4
CR1700 Cc3 K1 R1530 K2 H5
R1531 K7 H5
Q1300 E4 F1
Q1301 D5 F2 R1700 c3 K1
Q1400 D5 F2 $1310 C3 E3
Q1700 D3 K1 $1410 D3 G3
R1300 F5 E1 U1420 K8 G3
R1301 F5 E1
R1302 Ha F2 u1421 KS G3
U1422 H4 G5
R1303 F4 F2 U1423 K3 G5
R1304 Cs F2
P/O A14 ASSY also shown on @@ @ @ @

8-25/(8-26 blank)



P1438-5 —»

P1439-6 —»

P1633-1 —»

&

P1638-2 —»

&

c | o | & | F

— P1432-1

REF
o

+5Y
R1421
e S 5.1K
J1438-5  TOTALIZE A/TIME MAN.
R +5V
(CAWP TEST)
> U1618-3 RIS38 < C1431
P1908-26A 12K S a7e@
U1422D DATA GOOD (LATCH) P1908-198
— 741500 2 I
- . RESET 13 " U1621D
T 12 4 741584
+5v B 6 | ap_.8 LOA _
+5Y A i a2 i@—-—l So-————putsze-21
R1700 R1528
| J1438-6 | m&% ® U1423A u14228 <:>
FUNCTION RESET 45288 74L500
£1701 Q1700 +12v
1.0uF
- e b
CR1780 [__
|
|
|
"*:‘410 DISPLAY +5V
TINE
R1412 < c1411
+2v a5V 12K & 4780
R1481 f—T—D
27K R1303 R1382 U1421A T, 1
R1400 x ) L 4 RESET
100 Q1320 s, <’5{D '—_?Do———> u1528-22
uU142@0 MWWV 3 R13@1 u14208 @
74L582 R1304 +1 cra00 1x =R i
3 5K anF AA
Qm AN Q1400 L
R136@
20
+3V P~
+12V P +12V ———DCLR U1621A-1
R1S11 ci151@
SV 45V 3K S 4700 @
D _
14 s L8 1@ R J1438-1
u@
:.23 ) ut428c
74582
—134pg
TYPE GND Veo U14218B
45288
74L502 7 14
74802 | 7 14
+5v
R153% <1438
15K > 10pF
14 |15
116301 oe 2 1 CATE LIGAT  J1308-3
" Q A 3
1 =9
R ] U1420A
. 741582
ut4238
45288
I1638-2
P/ A14 MAIN BOARD
DC 5083A o MEASUREMENT CYCLE TIMING

T™M 9-6625-474-14&P-3

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

A23 A2 R1234

! | Schematic
Assembly | e Circunt
Number Subassembly

Number
Number (if used)

Chassis mounted components have no Assembly Number

prehix—see end of Replaceabie Electnical Parts List

8-27/(8-28 blank)
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DC 503A

Table 8-6
COMPONENT REFERENCE CHART (See Fig. 8-3)

P/O A12 ASSY +N CIRCUIT @
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
C1200 H8 E2 U1220A H
€1202 M2 E2 u1330A ..‘; g;
€1400 H8 F1 U13008 K8 E2
A f,% H2 u1300C D8 E2

U1310A E7 E3
CR1220 E6 E4 u13108B F7 E3
CR1222 D7 E4 U1320A B8 E4
U1320B H6 E4
P1601 B1 J2 U1400 F4 G2
P1601 B8 J2 U1401 H3 G2
Q1300 E7 F1 U1411A H7 G3
U1411B K7 G3
R1021F F5 B4 1J1430D Fg G5
R1200 L3 E2 U1500 L3 H2
R1215 D6 E3 U1501 H2 H2
R1220G J7 E4
R1220H F5 E4 U1510A c3 H3
R12201 H6 E4 U15108 C4 H3
R1300 F7 F2 U1510C C3 H3
::gg; E; EZ U1510D Cc2 H3
2 11amaa re Lia
My - - VIJLIA L mno
R1303 L3 F2 u1s118 c1 H3
R1310B D7 F3
R1310C E7 F3 U1511C K1 H3
R1310D D7 F3 u15110 ot H3
R1310F cs F3 U1600A K1 12
R1310G [&:] F3 U16008 ES 12
R1310H K?7 F3 uU1610 M 13
R13101 K8 F3
R14201 HS G4
P/O A12 ASSY also shown on @@@ @ @

8-29/(8-30 blank)
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TM 9-6625-474-14&P-3

uieia
UI511D sy | TS c
Ui1sti 1 A
740500 16 cc 74,500 U4£§a”
~ Pi6B1-8 197 13 12 2
J1681-8 —» & 2 11
3
— 4 6 4 1s§T-°M -
1601-7 T Q
J1681-7 —w 150 LL @ 2 ‘o-m 1
U1S11B u1se1 e v
74508 vy 74L5490 1] 50 +5v +5 ’
UIS11A 2 OR +4.3% +4.3v, <g>
74.500 16 | vee . N
eieg1-s o5 »—%i}; 12 | 2 SET- o 2N a2
116016 —» 10 2 T0-9 T P cr262 @
' I 12 1" 4|1 SET- . )
PI6RI-5 194 ’_ED 1o ; <}‘—I——<-l>
J186@1-5 — u151@0 1 CLR ﬁ( v
-+
& 74500 u14g1 E,: oo 2l yisgp |2
T u1s18c +SY 74L5498 2 CLR p, 9 :; 7415133 R13@2
74500 18 apz|13 Rizaz < 75°
Veo 1 2
— 8 s 12 | %Sy — 1 ka3 14 1.6K )
P1681-4 1p 18 > To-g 15]2 cLk @ 7 15 9 —N OUTPUT
J1801-4 —&- < ot 6 D— Q1320
i 5 1 3 4 lmfgr- s 2. v —VW\—
P1681-3 1@ 2 > R1208
Ji6e1-3 —» oA ui40e 2 1 CLR 4 128 U13e8A <3>
U151 ] 19105
74590 +5v 74,598 GND 3
s 1412 ar, g 1
v 02
¢————— UI6118-6 7 cc . Gppli3 —2
TR Ra2) ——a 1 CLK Qpy 3
P1438-1 »—¢ (J15108 1542 cikapy | 7
<3> 740500
4
— 8 6|r
PIGEI-2 1 5 s(1)
J1681~2 — 14
— 1N,
sie1e NOTE: 2 "tge
AVGS/TIMING T 19 782 |_g3|_g‘|_ssl_ﬂsﬁ7 KEY: ;L;;o- " 18 6'{1) O :;
1718808 RESET GOES LOW ${roz W
18/18u8 L] BETVEEN DETENTS
182/108 L)
185/100)S .
184918 ] +2.7V +2. 7V
185/10m5 L '
185/100nS hod I 4 R1220H 2.7V
7 . @ »——>0 150
18/71s A 1
188/185 @ U16008 u Jaz‘gg R14201
BLANK (18%/188) 49698 4 2 150
| +2.7v
U143@0 'S Rizeel
ECL CLR 19182 158
+5V ] 7j e )
+2.7V
121
srge 1322
M— 158
CR1220 +2.7V <
CR1222 Q13008
PI638-12 —> START/STOP —e+2.7V *
! U1411A
i R13180 Ri3 U13108 R1300
2 . 158 300 2.7V 18131 75 10131
s 1 5
mz;gé R1318C :: s qlIS 715, @ g
3 S 150 L=+ O¢ Py C
s 2 X c
N INPUT LTioe @ ¢ Ak
UI320C-14 — - Sbe . LI *2.7v
=13 | 1
L(;C Q R1220C
ECL CLR o] '
& 2. U1318A -
1 10131
:2 égl oF ey +5V +5v +5V
ECL CLR U13200-15 {_
U13200-8 —- ’ hﬂ 116 | t 14 TYPE Vee
427V U1208c <3> 1600 c1200 Clape cisie
t 10185 'R 2.1 8.1 8.1 74L500 14
RI318C 13
Neprot e e 1801 T s 2 e _,Z—Doﬁ__ 12131 1,16
18at-1 1520 I 74L8133 16
C 18182 uleae o7 U1300 ¢+8 u14@e 423! uisia |’
49698 12185 74,59 74L500 P/O A12 AUXILIARY BOARD
®
DC 5SB3A - — N CIRCUIT

21}

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

e
A23 A2 R1234

Schematic
Cicut
Number

Assembly
Number Subassembly

Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electucal Parts List

&

8-31/(8-32 blank)
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COMPONENT REFERENCE CHART (See Fig. 8-4)

Table 8-7

T™M 9-6625-474-14&P-3

P/O A14 ASSY 6-DECADE COUNTER, <>
8-DECADE LATCH/MULTIPLEXER
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
c1511 D2 13 R1505 K2 H1
€1601 J7 12 R1506 K2 H1
1300 ws I o
41300 M8 E1 R1509 J7 H2
41400 M4 G1 R1513 H4 H3
j:;gg 597 :‘1‘ R1610 D2 13
11500 m2 H1 R1625 o4 "
J1630 83 16 R1624 D4 Ja
P1300 me €1 R1800 % O
P1300 M8 E1 R1802 B2 L2
P1400 M4 G1
P1500 M2 H1 U1200 D7 D2
P1500 M7 H1 U1300 08 E2
P1900 L1 M3 U1400 H6 F2
P1900 L6 M3 u1401 Ja G2
P1900 B2 M3 U1520 E4 H4
£1900 L5 m3 u1610 K3 12
U1611A F5 12
Q1500 K7 H2 U16118B KS 12
Q1800 c2 L2 U1611C J2 12
U1611D F2 12
R1500 K4 H1 U1611E H2 12
R1501 K3 H1 U1611F H2 12
R1502 K3 H1 U1620 c5 14
R1503 K3 H1 U1621A 85 15
R1504 K2 H1 ute218 L6 15
P/O A14 ASSY also shown on @@ @ @ @

8-33/(8-34 blank)
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K

BCD 8 P1908-208
BCD 4 P1900-20A
— —» PUR
- MOL
sV, 5V, BCD 2 P1900-218
sy ey a0 1 P1980-19A
7
> u1e11D §U1511E i‘UlBHF +5V, nsoe- | Fisee
7415367 7415367 74L5367 -
U520 18 12 3 16|y 14 9 AL
LS7031 e | ———— ce g AN— >—=Pl)
RESET |(LAMP TEST) 34 1 R1506
ssv P1920-26A —- 4 l | .
SV 1S f 6 -
* R161Q Iivss . £ mlv\sj‘;; >—>PHBI 6
18K 49 17 D | |
P1908-24B SCAN CLK ouTmB@Z VWA 0sC N % 2 7 5
'988- 18 o 3 3 5 _
PWR o cisT1 l Ba ] o WA > p11g1-5
MOL \9 8 R15P4
R1802 201 ‘[ By - o ' |
240 — Blsean v s, [22 A 4 U
1C-g —pm—LOAD 2l CoAp X g FREL DYy P prioi-a > B
U1621C-8 —»
— RESET 22] =====  BLANK A4
U14208-4 =q RESET se ' l
P1630-3 J1630-3 A 37 | g1 /o1 Uu1s1@ . .
3 145118 c _
J1638-4 B 38| eosmn o. |14 c M aan > Fli01-3
P1630-4 —= 34 8 1502
<:>P1S3G 5 — J1638-5 C B4/D1 i3 47 l I
- — 33 OVFL 1 12 o >80,
P1630-5 — D2 006 0 B88/01 IN i > s| . b wy S P11p1-2
N0 DCU +5v +5V +5v l ¢ {F le [pic s L1401 . o I | l
l l GND
SCAN DS8863 -
R1624 é RISZZ% R1715 INPUT 1—[> F”S]’i g § § +5V 5 PR AL ANA— e > P11@B1-1
T
2.7K 2.7K 2 2.7k ‘ RESE PRt PR T T T DA A O o migz J1aga- I %J P1428
+5V - -
Lo, L9 17 _DC 16 158 sl
RI£323 i . 15 {>o 14 157 2 e pii2-2
1 2.7% 2 12 156 3 3i
N 12 31 2 13
B Q B1/D2 3 < P
141Ny A 5 % 0 o M ]'>G 18 TS!
UTB2TA o 2 — B2/02 4 - N {>C | 184
s
74L504 Q¢ B4/D2 5 153 5 ~
ur42ec-12_ | 2 2 Q.| 28| .00 6 ¢ 3 ]l>c 4 e . >7—>] P1102-6
—>—‘>°““ RO e 3 6 {>,\.\r 5 >—l->PHB2-7
TR +SV . 23 s
<5> tr s U162@ l P oo 7 3 7 TSt g AN . P1162-8
Vee 741598 26 <G
3 RO, Yeo
18} 6ND wso g L2 2l 3 8
Bl Rg1; “va UlB]lﬁ 751 P1908-254
PWR
7
Rg@) l oel 12 79LS367 4 s OVERFLOW P190@-238 \ o {7 upL
l ovFL '1> 1308
OOOE swe Uts11B |
1300~ 2
® AVGS/TIMING SWITCH LOGIC = 74L5367 3 q J1300-2 >’_1, P1@12-2
1/188nS e[ele]e R1304 2 B IA‘)
18/14S olole NOTES 1K 161y U1621B
102/ 18,8 o [ole KEY @ = LOW 13 ].ct Ris0a 740504
{mu ol e BLANK = HI Dg s 1200 SCANNED DECIMAL PDINT P1908-278 PWR
12%/100S RESET GOES LOW 1410, AWV MOL
184/1ms eleie BETWEEN DETENTS 150,
185/18ms ole o, 5V,
105713005 o Te SEE DIACRAM<9> 2lo, 1sg8 55
7 R
108/15 L4 5 3o, 15K Q1500 "
188/108 oo U1621F aio $ A - rﬂ
8 2 VWA dp J1580-8 | \8
BLANK (18%10%)| [e]e] Je 741504 7 R1589 AAA I_'>—> P1181-8
13{>012 qs 5.1K R1507 .e
47
PROM A
9
18 7 +5V.
AD A Do 2 3 B o
@@ g " lae oo |8 2 6 SEE PARTS LIST ¥FOR EARLIER
& (- 12 foc oogfS = VALUES AND SERIAL NUMBER
@ ; 31400 00, 4 U161 1 RANGES OF PARYS CGUTLINED
0053 U1400 C‘;”: = 74L5367 tvee | ono | vee OR DEPICTED IN GREY
14 4 .
ADE  00,[2 74LS151 7405208 | 8 6 . - :
545 oo, |! Static Sensitive Devices
~—é‘ 8,15 See Maintenance Section
L7J41L§2DS% COMPONENT NUMBER EXAMPLE
1300
12 00, |2 sV J1308- =] Component Number
AD A -~ e e,
N Dog |8 ‘____—> P1@12-1
0% ooy = i A23 A2 R1234
12 DO |3 nS 4 4
5 P -
3 AD C D04 |4 = 5 {5l Pigiz-4 \j_JTﬁ_lSchemahc
11430-7 ADE 1400 o, s £ 53 (o™ P1o12-s o Assembly | L Creut
P1430-7—e AD E 2 n3 T P1o12-6|. Number Subassembly Number
092 5 AN >.7_. P1@12-7 Number (if used)
@ J1430-4 ADF 10 o s oo, [ 2
Prasa-4 J1438-3 TOTALIZE 9] S PROM B Chassis-mounted companents have no Assembly Number
- t
P1439-3—% ut1422c U1308 P/0 Al4 MAIN BOARD prefix —see end of Replaceable Electrical Parts Lis
l 740500 7415288
pDC SB3A 6-DECADE COUNTER, oo

8-DECADE LATCH/MULTIPLEXER

8-35/(8-36 blank)
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DC 503A

PARTS LOCATION GRID Table 8-8
COMPONENT REFERENCE CHART

A B C D A10 ASSY DISPLAY
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
1 _4 [ o1 Al CR1011 D6 A2 41012 B7 A3
. - - - CR1012 D7 B2 J1101 B5 B1
S g ‘é‘ 8 § g g 8 CrR1111 D7 B2 J1102 B2 82
4= = r s N o e - CR1211 D7 c2
@ 2 2 a 2 2 2 2 — CR1215 D7 c2 P1012 B7 A3
CR1311 D8 D2 P1101 85 B1
TR o o 1102 2 2
~” CR1011 CR1012 CR1111 CR1211 CR1215 CR1311 DS1002 ca At
& R1012-0 ~ ~ ~ ~ DS1005 D4 A1 R1009 E7 A2
§@ DS1102 E4 B1 R1011 E6 A2
s' n DS1105 F4 B1 R1012 E7 A2
= DS1202 H4 c1
‘g o — DS1205 Ja c1
3 DS1302 K4 Ci
5 DS1305 L4 D1
i i |

Fig. 8-5. Display Board (A10 Assy).
2971-20

Static Sensitive Devices
See Maintenance Section

AAMDALCAT LIIMOCD CVALINIE
LVUMIUNCNI RUMDLR CAAMTLE

Component Number

Ay
A23 A2 R1234

Schematic
Crrcutt
Number

Assembdly [ l
Number Subassembly
Number (if used)

T S P S P,

prehix—see end of Replaceable Electrical Parts List

8-37/(8-38 blank)
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Static Sensitive Devices

See Maintenance Se

COMPONENT NUMBER EX

ction

AMPLE

Component Number

Number Subassembly

Number (if used)

—th————
A23 A2 R1234

Assembly I

Schematic
Circurt
Number

Chassis-mounted components have no Assembly Number

prefix—see end of Replaceable Electrica

P1182 I.mn
- - TS8
Prage-1 Ya
2 | l 2 187
P1488-2 -»——
“ 88
P1406-3 o> 3
P1408-4 4 4 LES
& ]
s s 54
P1498-5 - &
P1408-6 -»— 5¢ (5 183
P1400-7 o1 &7 152
-~ l' 51
\P140e-8 A SI DS1002 6 051885 e 0S1ie g DSIEs ¢ Ds1282 e 0S1205 ¢ Dsizez s DS13es
» N N N N N W, [/
S [/ !/ !/ [/ !/ //__// H
9 N W, N L/ [
./Tg/% /—/o /—/o /—/o /—/o —'o —' o o
de f gdp abcdef gdp
P1101 § Juien ebocdef gd abcde fgdp abcde fgd abcde f gdp abcdetgdp abcdefgd sabe
B RO CUEEREBEE 0] d o s[4] 2] 3] 7 18] 9] 8] S 4] 2[ 3] 7 189 g 5[4] 2 3] 7 18] ] o] §f 4] 2[ 3] 7] 18] of ¢ 9 4] 2[ 3 7] 18] o[ g s[4 2[ 3] 7 12[s] 8] 5[ a[ 2] 3[7
P1508-1 - | ;" l . I l
P1508-2 > | ¢ b " .
P1588-3 - | ¢ 3 ¢©
P1508-4 i A d
<
@ P1500-5 |5 L U
P1508-6 > | A f
P1580-7 | e ? s
piseag»—— S(L 8 ¥
raiz | nez
[_J - +5Y
@ F1s0e- (< cR1819 R1011
| l — GATE P
@ p1308-3 3,03 GATE LIGHT Gl 3\:
2003 > @ .
0, = o
P1300-2 w2 &2 OvFL @, ANV
R\ R1889
“ — GHa/nSEC o > an
4 4 4 nS I
P crizit \J
| _ 2
J S,/ S us
P1300-5 = T
L ~
- 6 pd 6 »s gt
P1308-6 | iz \ "N/
l [Hassec] -
13087 »— 2 &7 k Gt
™~
~ L) \J
A1@ DISPLAY BOARD
DC SB@3A

DISPLAY

| Parts List

8-39/(8-40 blank)



™ 9-6625-474-14&P-3
DC 503A

Table 8-9
COMPONENT REFERENCE CHART (See Fig. 8-3)

P/O A12 ASSY SWITCHING LOGIC

Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
c1231 c2 ES R1610E H5 J3
C1232 B3 E5 R1610F H5 J3
Ci330 B2 £5 R1710A-1 H4 K2
CR1021 F5 B4 $1810 c4 L3
CR1210 c2 E2
CR1430 LS G5 U1600C H2 12
U1600D F2 i2
J1020 F5 B4 U1600E F3 12
U1600F L4 12
P1020 F5 B84 Ui1601A F3 J2
P1430 M2 G6 U16018 E2 J2
£1430 M5 G6 U1601C E2 J2
R1610A K4 J3 U1611A H2 J3
uU16118 K3 J3
R1610B c3 J3
U1611C H3 J3
R1610C Cc3 J3 U1611D J3 33
R1610D L4 J3

P/O A12 ASéY also shov;n ;; @@@

P/O A14 ASSY (See Fig. 8-4)

J1601 M6 c2 R1213A-H H8 D3
37 D3

R1100 K7 c2 R1213t

R1110 L7 c3 $1010 D8 A3

R1210 E7 D2

R1212 D7 D3

P/O A14 ASSY also shown o;\ @ @ @ @ @

8-41/(8-42 blank)



3

4 6

533
Ui6@1B

u1680D
48698

9{>OB

- ©

TM 9-6625-474-14&P-3

UtB11A
48238 iy @
ADE P1430-7
2V . » 12V _23)& > J1438-7
1 c1338 u168ec @
T e 1" 49698
= . ®
. - o 230 &
- i : 1 24—U1saic
+ —_—
cr2s1 “W, S aovsa ~ U1600E R
— - -
< 47F  cRIZIB 1 40698 @ @ u1s188-4
2 8 1110 AOF P1438-4 \ _ o J1430-4
L - : — b 8 8 o
1 crzm U16@1A 9 ® U1611D U16118 &
4.7uF 49238 42818 40818
2y 1 U1B11C & 6
e 48818 12 " < 4
13 +4 .3V
! R1710 2
s1g1@ —— — A-1 RIG1BA
| R e
P ST - e O U O O O O L O T e A Yoyt pemewts)
_____ B RN N 2 Aﬂ T T ]
FREQUENCY A 2 .
PERIOD B o—+ o
VIOTH 8 4 -ty o © o
s 0 ] o o—4 ot
TIME A—=B > £ 1
PERIOD B AVG b o—4 ©
VIDTH B AVG 7 o F o o
8 c_| o o—t
TIME A—=B AVG . "
EVENTS A DURING B AVG TR o—
18 1 3V o—
RATIO A/B AVG LEDYYY 2 O—b @
Al ) 7 F 1 l o @ o—4
TOTALIZE A/TIME MANUAL s T
cRig2t TOTALI1ZE A RIB18 EF U1 6oea-3 @ FUNCTION RESET P1430-6
’ — J1433-6
TiME MANAL | T | 2 3 o0 2. - @ <3>
» JE—
TYE | N0 | veg 1020 TOTAL1ZE P1438-3 114383 @
() TOTALTZE/TIHE WAN UAC -
dpese 7 | P1a3es . J|4se-5®
4818 | 7 | 14
NOTE: RESET GOES LOW BETWEEN DETENTS
I P/O A12 AUXILIARY BOARD
R —— -y ! N8BT /e prs@1-T)
19 11601-2 P16@1-2
4.3V — P~ - +4.3V; 122 J1681-3 Pr6B1-3
=3 -
10 Ji8e1d e pieai-4
- BT ®
< > i 116015 o pisai-s|
=5 .
i J1601-6 Pr6a1-6
— }
i 116817 P1681-7
T J1681-8
——»P1681-§
+SV +5Y
sietg ———— RI213 +4.3y) 118 SEE PARTS LIST FOR EARLIER
AVGS/TIMING e m Ritio VALUES AND SERISI’\% m_m::gg
' ’ RANGES OF PART L
___________ T T s o wma T T T | OR DEPICTED IN GREY.
[ L 2 an21e
:;;ws o8 8 -t g oA
82 7 F . - .
19271045 el L VAT © Static Sensitive Devices
18%/108us O3 © See Maintenance Section
18%/1m8 o1, 5 -2 o
s ia 4 n-E e} COMPONENT NUMBER EXAMPLE
105/10ms O—F 3 B
186/108ws o@, B4 o
a’/1s o2 2 anA ] o Component Number
] 8 RESET o——4 P t—
108108 ofd
— © o 18 -, T ® A23 A2 R1234
@ @ @ Assembly ; Schematic
(RESETS BETWEEN - —e  Circutt
NOTE: RESET GOES LOV BETVEEN DETENTS. DETENTS) @ Number Nus,unﬁis/se(m:eu; Nomber

P/0 A14 MAIN BOARD

Chassis- mounted components have no Assembly Number

DC 5S@3A

REV JUN 1981

2971-29

SWITCHING LOGI

prelix—see end of Replaceable Electrical Parts List
DO

C
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Table 8-10

™M 9-6625-474-14&P-3

COMPONENT REFERENCE CHART (See| Fig. 8-}4)

P/O A14 ASSY TIME BASE & POWER SUPPLIES
Circuit Schematic Board Circuit Schematic Board
Number Location Location Number Location Location
c1232 H3 D6 P1900 B5 M3
C1330 K3 F6 £1900 D1 M3
C1331 £3 5 Q1701 E7 J2
c1332 L3 Fé Q1720 K6 J3
c1410 K2 63 Q1721 H5 Ja
c1420 K2 G4 Q1722 F5 J4
C1600 £3 " Q1723 F4 44
c1610 J2 13 Q1724 E4 35
c1700 co 5 Q1725 L6 44
C1702 D9 K1 R1614 K6 33
c1710 £7 K2
- B :
C1712 D7 K3 R1702 ES 32
C1713 0§ I3 R1710 E7 K2
c1714 46 93 R1711 D7 K3
€1715 D7 K3 R1712 D6 43
C1730 K4 ¥ R1713 J5 53
c1731 Cs K6 R1714 K5 J3
C1732 €5 K6 R1719 36 Ja
c1733 E2 6 R1720 K6 Ja
¢1820 s K4 R1721 H5 J5
Cc1830 ca K6 R1723 F4 5
CR1110 L2 c3 R1724 L6 Ja
CR1721 F4 J5 R1725 L6 Ja
CR1730 K4 35 R1730 H4 J5
CR1731 D4 K5 R1731 L5 55
CR1732 E5 K5 R1732 L4 5
CR1733 E2 J6 R1733 D2 K6
R1734 c3 K6
F1820 B5 L4 R1735 L4 J6
F1821 B85 L4 R1736 DS K5
F1830 c1 L5 R1801 Do K1
41630 M4 16 g:ggg :g ;:
nee A «4
J1720 K5 J4 R1822 H4 L4
R1823 H4 L4
L1230 F3 D6 R1824 F4 K5
L1330 L3 F5 R1825 €4 K5
L1600 F2 5 R1826 D4 L5
P1630 H7 6 R10&L/ B84 L5
1710 e 3 R1828 c2 L5
P1720 KS J4 U1621E La 15
P1900 Mé M3 U1800 D8 L1
P1900 B8 M3 U1830 D4 L6
P1900 Ja M3 U181 E3 L6
P1900 B1 m3 Y1710 EQ K2
P1900 M4 M3 Y1810 c7 K3
P/O A14 ASSY also shown on <1> (DGO (o
N N/ N VWV N
P/O A12 ASSY (See Fig. 8-3)
€1030 L8 B5 Q1030 L8 A5
c1035 K7 B6 Q1032 K8 A5
c1130 K8 B5
£1230 ) E5 R1024 K8 BS
R1031 L9 B5
P1630 H?7 E6 R1032 37 A6
01020 K9 B5 R1033 ws ne
HEIU3D LY (=1
P/O A12 ASSY also shown on @ @ @

8-45/(8-46 blank)



PWR
MDL

PWR
MOL

PWR
MDL

—

B

B

TM 9-6625-474-14&P-3

K

JP/DD

| F183@
P19BB-2a +11.5v A
P1928 -78
P1908 -28
'
P1908 -6A
POWER
MODULE
O
P19@@-7A
R1828
m R1733 cRI733 &
4+ + > 5V @ @
J_c1733 -I-CISW -LCMIB -LCMZZ @
3| 1 SENSE 47F L1600 8.1 8.1 8.1 CR111D
2|1 LM / ;_rwv\esz
L "l 45V, @ +4.3v,®<3>
10 | Vout C1600
U1831 22uF
1] Ve WAT23 L1230
12| ¥+ 200uH T f
v """"—+I—>+sv3 @ ci330 Lizzg L cizs2
5 4 c133n c1232 8.1 220uH 18yF
4 v 0.1 18uF -12v,y @
+SV —AA, REF
R1734 13 | FREQ COMP v-|7 T
1.6K  m— —b ci7ze 1*
c1836 R1825 R1730 \8uF
.3 4.99K 8. 45K g I » 12V
AN AN AAA- >~ . > - <:>
R1827 2'?@? \LP‘QW'IW CR1738 TTL CLK IN P1988-214A PWR
4.99K : R1823 MDL
R1824 K
4.7%  cri72) +5v
CR1731
P19@@-114 3 R1735
W — ¢ T UIB21E
LY 180
74504  R1732
u18zo R1723 R1821 R1822 POWER 1 2 3163@-11
— P1230-11
F" SSZA” 7812 CR1732 3.8k 1.5K 108 MODULE oo
2
P198@ -12A +33.5V N 1 2 - NORMAL @
— ORYe +12v Q1721 P190@-11B e 820
P1990-128 lcwst 3 c1732 @@ L\ P1728 J1728
- 21 2.1 Q1722 R1620
R1736 K sy +5V
8 R1820 c1820
1.3K
F1821 @ R1721 R1713
P190@-8A  -33.5V C?\S;,L 2.7 V2K
+5V
—————————————————————— It
P1900 -8B j¢
|[_ 2y STANDARD TIMEBASE COMPONENTS REMOVED c1714 R1614 Q1725
WHEN OPTION 1 TIMEBASE IS INSTALLED | 2.1 R1719
| R1712 | 4.7K
| 180 | REF CLK P1988-15B
7 ™
| l | R1725
| c1713 VR1718 R171 R1702 | 240 QM—QELS—A—} . ;’,Sﬁ
| ggj 18v 15K 12K |
EXT 10 MHz IN  P1S0B-14A
{ | | ™ EXT ‘
\ -12v +12V
c1712 Y121, 3| n7e v Z ;
| 2a4pF ﬁ Qir7an |
| ' ¢ | ] P171@
N J - - - - P/0 A14 MAIN BUARD
| FORSECQ 1715 R1711 lC17II e | Ji630-7 J1638-9 J163@-8 J1638-18 0
-1 F S.6K pans TS G G SRS SR
| ADJ \ aee 390 | /l\mszzd $P153G~9 1\P183ﬂ—8 P1630-10
P190@ - : : [ SV o,
3A GND : ci7ia R1718 : +5V -12v +12v C BB%S
P1900 -38 @ | vigie 399 1 | —>
CJ oz
P1908 -4A | |
| g f 01030
P19@8 -48 STANDARD T IMEBASE
P 1908 -9A L - ) " .
— ’ s ———7 Static Sensitive Devices
P19@@ ~98 | OPTION B1 TIMEBASE +5v | See Maintenance Section
. ,
g 77 | U1800 4 | — COMPONENT NUMBER EXAMPLE
LM3177 | 758
| 12 18V 3 ) | Component Number
f—_\
I l 1780 3 R1801 l c1782 n7ie | 2.7V - A23 A2 R1234
121 18V OVEN T
TYPE | GND | v, | 8.1 8v 0V | Q1220 T
cc 8.1 2 cie2ie | Schematc
| OSCILLATOR | % Assembly | |y - Lot
Tased) 7 i R18@3 ! H [ Number Subassembly Number
' 1.62K I R’g?ﬂ‘, Number (if used)
| ' P/0 A12 Chassis-mounted components have no Assembly Number
- - - . AUXILIARY BOARD prefix —see end of Replaceable Electrical Parts List
0OC S@3A RV Ao TIME BASGE & POWER SUPPLIES

8-47/(8-48 blank)




T™M 9-6625-474-14&P-3
SECTION 9

REPLACEABLE
MECHANICAL PARTS

INDENTATION SYSTEM

This mechanical parts list isindented to indicate item
relationships. Following is an example of the indentation system
used in the description column.

PARTS ORDERING INFORMATION

Replacement parks are available from or through your local
Tektronix, Inc. Field Office cur representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improverments
developed in our engineering department. It is therefore
important, when ordering parts, to include the following
information in your order: Part number, instrument type or
number, serial number, and modification number if applicable.

12345 Name & Description

Assembly and/or Component
Attachfng parts for Assembly and/or Component
Detail Part of Assembly and /or Component
Attaching parts for Detail Part
If a part you have ordered has been replaced with a new or Parts of Detail Part
improved part, your local Tektronix, Inc Field Office or Attaching parts for Parts of Detail Part
representative will contact you concerning any change in pat ...
number.

Change information, if any, islocated at the rear of this
manual.

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

00X Part removed after this serial number

FIGURE AND

INDEX NUMBERS

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right.
Indented Items are part of, and included with, the next higher
indentation. The separation symbol --- * --- indicates the end of
attaching parts.

Attaching parts must be purchased separately, unless otherwise
specified.

ITEM NAME

In the Parts List, an Item Name Is separated from the
description by a colon (:). Because of space limitations, an Item
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

ABBREVIATIONS

INCH ELCTAN  ELECTRON IN INCH SE SINGLE END
# NUMBER SIZE ELEC ELECTRICAL INCAND  INCANDESCENT SECT SECTION
ACTR ACTUATOR ELCTLT  ELECTROLYTIC INSUL INSULATOR SEMICOND SEMICONDUCTOR
ADPTR ADAPTER ELEM ELEMENT INTL INTERNAL SHLD SHIELD
ALIGN ALIGNMENT EPL ELECTRICAL PARTS (IST LPHLDR  LAMPHOLDER SHLDR SHOULDERED
AL ALUMINUM EQPT EQUIPMENT MACH MACHINE SKT SOCKET
ASSEM ASSEMBLED EXT EXTERNAL MECH MECHANICAL SL SLIDE
ASSY ASSEMBLY FiL FILLISTERHEAD MTG MOUNTING SLFLKG  SELF-LOCKING
ATTEN ATTENUATOR FLEX FLEXIBLE NIP NIPPLE SLVG SLEEVING
AWG AMERICAN WIRE GAGE FLH FLAT HEAD NON WIRE NOT WIRE WOUND SPR SPRING
8D BOARD FLTR FILTER 0BD ORDER BY DESCRIPTION SQ SQUARE
BRKT BRACKET FR FRAME or FRONT oD OUTSIDE DIAMETER sSsT STAINLESS STEEL
BRS BRASS FSTNR FASTENER OVH OVAL HEAD STL STEEL
BRZ BRONZE FT FOOT PH BRZ PHOSPHOR BRONZE SW SWITCH
BSHG BUSHING FXD FIXED PL PLAIN or PLATE T TUBE
CAB CABINET GSKT GASKET PLSTC PLASTIC TERM TERMINAL
CAP CAPACITOR HOL HANDLE PN PART NUMBER THD THREAD
CER CERAMIC HEX HEXAGON PNH PAN HEAD THK THICK
CHAS CHASSIS HEX HD  HEXAGONAL HEAD PWR POWER TNSN TENSION
CKT CIRCUIT HEX SOC  HEXAGONAL SOCKET RCPT RECEPTACLE TPG TAPPING
comp COMPOSITION HLCPS HELICAL COMPRESSION RES RESISTOR TRH TRUSS HEAD
CONN CONNECTOR HLEXT HELICAL EXTENSION RGD RIGID v VOLTAGE
cov COVER HY HIGH VOLTAGE ALF RELIEF VAR VARIABLE
CPLG COUPLING {e} INTEGRATED CIRCUIT RTNA RETAINER W/ WITH
CRT CATHODE RAY TUBE [e} INSIDE DIAMETER SCH SOCKET HEAD WSHR WASHER
DEG DEGREE IDENT IDENTIFICATION SCOPE OSCILLOSCOPE XFMP TRANSFORMER
DWR DARAWER IMPLR IMPELLER SCR SCREW XSTR TRANSISTOR



TM 9-6625-474-14&P-3

Mfr. Code

000BB
00779
07707
22576
49671
71785
73743
738073

75915
79807
80009
83385
93907

9.2

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER

Manufacturer

Address

City, State, Zip

BERQUI ST COMPANY

AMP, INC.

USM CORP. , USM FAS TENER DLV.
BERG EL ECTRONLCS | INC.

RCA COR PORAT LON

TRW, € INCH CON NECTORS
FLSCHER SPEC TAL MFG . CO.

TE XAS INS TRUME NTS, INC . METAL LURG ILC AL

MATE RIALS DIV.

LITT ELFUS E| INC.

WROUGHT WASHER MFG . €O
I't KT RON LX, [NC.

CENT RAL S CREW CO.

CAMCAR SCREW AND MFG. CO .

4350 WEST 78TH

P O BOX 3608

510 RIVER RD.

YOUK EXPRESSWAY

30 ROCKEFELLER PLAZA
1501 MORSE AVENUE
446 MORGAN ST.

34 FOREST STREET

800 E. NORTHWEST HWY
2100 5. O BAY ST.

P O BOX 500

2530 CRESCENT DR.
600 18TH AVE.

MINNEAPOLIS, MN 55435
HARRISBURG, PA 17105
SHELTON, CT 06484

NEW CUMBERLAND, PA 17070
NEW YORK, NY 10020

ELK GROVE VILLAGE, IL 60007
CINCINNATI, OH 45206

ATTLEBORO, MA 02703
DES PLAINES, 1L 60016
MILWAUKEE, WI 53207
BEAVERTON, OR 97077
BROADVIEW, IL 60153
ROCKFORD, IL 61101



IVH- bbZ25-4/4- 14&P- 3

FlG &
I NDEX

-1z
-13
-14
- 15
- 16

-1/
-18

-19
-20
-21
-22

-23

- 24
- 25
- 26
-2/
- 28
-29Y
-30

-31
-32

-33

-34

- 35

- 3b

-3/

- 38

-3Y

- 40

-41

IEKTRONI X
PARIT  NO.
33/7-13YY-11
33/7-13YY- 10
3bb- 1UZ23-0/
3bb- U494- Uo

210- Uo83- U0V
210-0940- 0V

210-U255-0U
3bb- 16YU- VU
333-2b41- 00
213-08/75-00
334- 3/Yb-0U
3/8-2030- U3
1U5-0/719-00
213-0113-00

1U5-0/718-0U1

211-000/7-00

13b-0252-0/
38b-4404-01

213-0U8b8- UV

337-2/(44-00
3bb- 1512- UV
384- 1oUb- UV
384- 15/1-0U
3/b-002Y- 0V
38b-42/8- 00

213-U8b8- UV
38b- 3bb/7-U1

211-000U8-0U

213-U8bY- UV

343- 04Y95- 04

210- 3033- 0V

343- 0499- 04

210- 3033- 0V

SERI AL/ MODEL  NO.

EH-

DSCONI

QY 1 23405

FEFENN NN

N

=

==

N

FRRENER' 0!

NN

VFR

NAVE & DESCRI FITON

SHI ELD, ELEC RI GHI Sl DE

SHI ELD, ELEC LEFI Sl DE

KNOB: GRAY, U. 12/ 1D, V. 392 D, U. 4bb
KNOB: GRAY, U. 12/ 1 DX U. 5 WD, V. 531H
RESI SITOR VAR ( SEE ROUU, RoUU REFL)
(ATTACH NG PARIS)

NUI, PLAI N, HEX. 1 U. 25- 32 X U. 312 | NCH, BRS
VASHER, FLAIZU. 25 ITD X U.3/5 I NCH D, SIL

CONNECTIOR: (SEE J510, Jb1U REFL)
IERM NAL, LUG U. 391" 1D I NI 100IH

KNOB, LAICH: SI L GY, U. b3 XU. 23 X 1.UbY

FPANEL, FRONI:
(ATTACH NG PARIS)
SUR ASSEM WBHR: b- 32 X U. 9, IAFII IE

PLAIE, | DENI:

LENS, LED DSFL: RED
LAICH, REIAI NI NG PLUG | N
(ATTACH NG PARIS)

SR, IPG, 1THD FOR 2-32 X U. 312 I NCH, PNH SIL

BAR, LAICH RLSE:

CKI BOARD ASSY: DI SPLAY( SEE ALU REPFL)

(ATTACH NG PARIS)

SCREW VACHI NE: 4- 40 X 0. 188 | NCH, PNH SIL

CKI BOAR ASSY | NCLUDES!

IERM SEI, PI N (SEE ALUJ1U1Z, J1101, J110Z REFL)

SUCKEL, PIN CUNN: WO DI VWWLE
SUBFANEL, FRONI: W | NSERIS
(ATTACH NG PARIS)

SCREW PG, IF b-32 X U.3/5 L, FI LM SIEEL

SUBFANEL | NCLUDES!:

JACK, |1 P GRAY( SEE J52U, J53U, J54U, Jb20,

Jb3U REFL)
SHI ELD, ELEC FRONI SUBFPANEL, AL

PUSH BUI TOND GRAY. U. 18 SQ X U. 83 INCH LG
EXTENSI ON SHAFI: 2- /b4 L X U. 187/ D, NYLON

EXTENSI ON SHAFI: 4. 2/5 L X U. 123 DA

CPLG, SHART, RDG U, 128 ID X U.31Z2 W X U.9"L

SUPPURI, FRAVE: REAR, AL
(ATTACH NG PARIS)

SCREW PG, IF b-32 X U.3/5 L. FILM SIEEL

SUPPRI, PLUG | N

CKI BOARD ASSY: AUXI LI ARY( SEE ALZ REFL)

(ATTACH NG PARIS)

SCREW VACHI NE: 4-40 X U. 25 | NCH, PNH SIL

CKI BOARD ASSY | NCLUDES!

SW ICH, LEVER: ( SEE ALZS181U0 REFL)
(ATTACH NG PARIS)

SUREW PG, IH 2-28 X U. 25, PLASII IE

SW ICH IVBS: (SEE ALZS1/20, S1/30, S1/731,

S1/32 REFL)
CLI P, SW ICH FRONI, 7.5 MM 4 UNI |
(ATTACH NG PARIS)

EYELEI, MEIALLI C U. 59 D X U. 156 I NCH LONG

CLI P, SW ICH REAR, 7. 5IVM X 4 UNI |
(ATTACH NG PARIS)

EYELEI, MEIALLI C U. 59 LD X U. 156 I NCH LONG

8UULY
8UULY
8UULY
8UULY

(3143
1980/

8UULY
8UULY
8UULY
Y390/
8UULY
8UULY
8UULY
Y390/

8UULY

83380

22526
8UULY

Y390/

8UULY
8UULY
8UULY
8UULY
8UULY
8UULY

Y390/
Y390/

83380

Y390/

8UULY

Urror

8UULY

Urror

VFR PART NUVBER
33/7-13YY-11
33/7- 13YY- 10
3bb- 1UZ23- 0/
3bb- U494- Uo

2X2031 /- 402
wBL

210- UZ255-0U
3bb- 16YU- VU
333-2b41- 0V
wBL

334- 3/Yb- 0V
3/8-2030- U3
1U5-0719-00
wBL

1U5-0/718-0U1

wBL

/5UbU-U1Z
38b-4404- 01

wBL

337-2/(44-00
3bb- 1512- 0V
384- 1oUb- UV
384- 15/1-0U
3/b-002Y- 0V
38b-42/8- 00

wBL
wBL

wBL

343- 04Y95- 04

Sk- 25

343- 049Y9- 04

Sk- 25



1IVB- bbZ5- 4/4- 14&F- 3

HG &
1 NDEX
NO.
1-42
-43

-44
-45
-46
-4
-48
-4y
-5U

-51
-52
-53
-54
- 55

-ob
-5/

-8
-5y
-6U
bl
-b2
- 63
- b4
-bb
- bb
-6/

- b8
- by

-2
-3
-4
-5
- /o
-l
-8

-81

-82

-83

-84

-89

- 8b
-8/

TEKTRUNI X
PART NO.
33/7-2804- U0

131- UYY3- vu
13b- UZb2- 0/
13b-0Ub14- 0V
13b- UZ2bY- U2
13b- UZbU- U2

33/7-2/143- U0

211-00U/7-00

211-00UB- VL
129-00Y /- 0V
Z211-0012-0U0
210-U551-Uu
210-11/8-U00

342-U355- VU

213-U8bY- VU

343-0U490- 04

210- 3U33- UV

343-U49Y9- 04

210- 3U33- UL

13b- U4YY- U8
13b-0Ub14- 0V

3b1l-UYLVL- VL
13b- V4YY- 1V

13b-04YY- 12
33/7-2804- U0
13b-UbrU- VU
13b- UbZ3- VU
13b- UZbU- U2
13b- UZbY- U2
13b- UZb2- 0/

344-U326b- VU
131- UYY3- vU

211-00Y/-00

3b1-0U548- UV

214-10b1- 00

426b- 1515- U0
420-0724-1Y

SERI AL/ MUDEL

EH-

DSCUN

NO.
I

Qly L 23405
1

FEFERD

i

FNO BANQUXKFKFKFREREREREREE &

e

NAVE & DESCRIFITOUN

SHI ELD, ELEC U RCUI | BUARD

ITERM NAL, PI N ( SEE ALZJ151Y, J1530, J1b3U
J1/30 EFL)

BUS, CUNDUCTUR 2 W RE BLACK

SUCKET, FI'N CUNN: W O DI VPLE

SKI, PL-I N ELEC M CRUU RCUL 1,8 DI P

SKI, PL-1 N ELEKI M CrUU RCUL 1, 14 DI P, LOW CLE
SKI, PL-1 N ELEKI M CrRUU RCUL 1, 1b DI P, LOW CLE
CUNIACT SEI, ELEC ( SEE ALZJ1020 EFL)

ITERM SEI, PI N ( SEE ALZP1430, P15Z0, P15Z1, P1oUl
P13V EFL)

SHI ELD, ELEC CUNNECTURS, AL

(ATTACH NG FPAKIDS)

SUREW VACHI NE: 4- 40 X 0. 188 | NCH, PNH SIL

(K1 BUAKD ASSY: VAL N( SEE Al4 EFL)

(AITACH NG PARIS)

SUREVWY VACHI NE: 4- 40 X U. 25 | NCH, PNH SIL
SPACER, PUSI: U. bbUL X U. 188, W 4- 40 IHD
SUREW VACHI NE: 4- 40 X U. 3/5, PNH SIL (D PL
NUI, PLAI N, HEX: 4-40 X U. 25 | NCH, SIL

VSHR, SHUULDERED: FUR MIG 1U- 220 TRANSI STUR
(UPITAUN L UNLY)

I NSULATUR, PLATE: TRANSI SIUR, SI LI UUNE RUBBER
(UPITON L UNLY)

K1 BUARD ASSY | NCLUDES!

SW ICH, LEVER ( SEE AL451010 EFL)
(ATTACH NG FPAKIDS)

SUREW PG 1F 2-28 X U. 29, PLASII IE

SW I UH, IVBS: ( SEE AL4SLUZU, SLUZ1L, S1U3U,
S1USL EPL)

LI P, SW IUH FRONT, 7.5 VM 4 UNI |

(A1 TALH NG PARIS)

EYELEI, MEIALLI C U. 5Y W X U. 156 | NCH LUNG

LI P, SW ICH REAR, /. DVM X 4 UNI
(ATTACH NG FPAKIDS)
EYELEI, VEIALLI C:U. 5Y WD X U. 156 | NCH LUNG

CUNNECTUR, RUPT, 18 UUNTACI

SKI, PL- 1IN ELEC M CRUJ RUUL 1, 8 DI P

SW 1 UH, PUSH. ( SEE AL4S1310, SL311 EPL)
SPACER, PB SWU. 2 L, YELLOW

CUNNECTUR, RUP T, © LU GUNTACI

RESI SIUR VAR ( SEE AL4RL41U, S1410 EFL)
CUNNECTUR, RUPT, © 12 GUNTACI

SHI ELD, ELEC: U RUUL | BUARD

SKI, PL- I N ELEK: M CRUCKI, 18 PI N, LOW PRUFI LE
SUKEIL, PLUG | N 40 Ul P, LUW PRUFI LE

SKI, PL- I N ELEK: M URUC RQUL 1, 16 DI P, LOW ULE
SKI, PL- I N ELEK: M CRUC RCUL 1, 14 DI P, LOW ULE
SUCKET, PIN UUNN: W U DI MPLE

SUKEL, PIN TERM (SEE AL4J1520, J1521 EFL)
TERM NAL, PI N ( SEE A14J1130, J123U, J1300, J1320
J1400, J1500, J1/1U, JL1/20, J1820, J182U EPL)
LI P, ELECIRI GAL: FUSE, BRASS

BUS, UUNDUCTUR 2 W RE BLACK

USU LLAIUR (SEE AL4YL/1U EFL)

(UPITUN L UNLY)

(AITACH NG PAKIS)

SUREW VACHI NE: 4- 40 X U. 312 | NCH, PNH SIL
(UPITON L UNLY)

SPACER, KNG U. 125 1D X U. 25 WD X U. 110 1D
(UPITUN L UNLY)

SPRI NG, GROUND. FLAI
FR SECI, PLUG | N TOP
FR SECI, PLUG | N BOI 1OVI

8uLLY

[Vlorga-)
22926
13803
13803
(1185

8uLLY

83380

83380
8uLLY
83380
83380
4Y0/1

uuuBB

Y39u/r

8uLLY
Urru/r
8uLLY
Urru/r
[Vlorga-)
13803
8uLLY
[Vlorga-)

[Vlorga-)
8uLLY
13803
13803
(1185
13803
22926

(9915
[Vlorga-)

83380

8uLLY

8uLLY

8uLLY
8uLLY

VFR PARI NUVBERK
33/7-2804- U0

O3U1L3- 2
/50bU-U1Z
SYuLZ- 8
SyuuZ- 14
133- b1-92- VU8

33/7-2/143- 00

B

B
129-00Y/- 0V
B

B

DF 13/7A

(403- UYFR- 51

343-0U490- 04

Sk- 25

343-U49Y9- 04

Sk- 25

3U38UY4Y- 8
SYuLZ- 8

3b1l-UYLL- VL
4-38UY49- U

4- 38UY4Y- 2
33/7-2804- U0
SYuLZ- 18
SYLLZ- 40
133- b1-92- VU8
SYuLZ- 14
/50bU-U1Z

1lozur1
O3U1L3- 2

B

3b1l-U548- UV

214-10b1- 00

426b- 1515- U0
420-0724-1Y



IIVB- 6625-4/4- 14&P- 3

HFG &
I NDEX TEKTRONI X
NO. PART NO.

1/5-2984-00

352- 016Y- 00
1/5-3539-00

352- 016Y- 00
1/5-2980- 00

352-01b1- 02
1/5-2985-00

352- 016Y- 00
1/5-2980- 00

352-01b1- 02
1/5-2981-00

352-01bb- 03
1/5-3056- 00

352-016Y-01
1/5-2983-00

352- U1lbb- 04
1/5-2982-00

352- 01bb- 05
1/5-2986- 00

352- 016Y- 00

Y-5/ (Y- 6 BLANK)

SERI AL/ MODEL  NO.

EFE

DSCONI

QY 1 2 345 NAVE & DESCRI PITON

N R FEN EN BN FEN RFR RE

=N

W RE ASSEMBLI ES

CA ASSY, RF: 50 OHM COAX. 6.0 L
(FROMI A12J1522 10 J520)

HLDR. TERM CONN: 2 W RE BLACK
CA ASSY, RF: 50 OHM COAX. 6.0 L
(FROMI A12J1530 10 J540)

HLDR. TERM CONN: 2 W RE BLACK

CA ASSY, SP, ELEC: 3,26 AWSG, 3.0 L
(FROM A12J1630 10 RoLO)

CONN BQLY, PL, EL: 3 W RE RED

CA ASSY, R 50 OHM COAX, 10.0 L
(FROM A14J1130 10 Al4J13810)
HLDR. TERM CONN: 2 W RE BLACK

CA ASSY, SP, ELEC: 3,26 AWG, 3.0 L
(FROM A14J1230 10 RoLO)

CONN BQLY, PL, EL: 3 W RE RED

CA ASSY, SP, ELEC: 7,26 AWS, 7.0 L
(FROM A14J1300 10 Al0J1012)
CONN BQLY, PL, EL: / W RE ORANGE=
CA ASSY, SP, ELEC: 2-26 AW5 5.5 L
(FROM A14J1320 10 Jb20, J630)
HLDR TERM CONN: 2 W RE, BROVWN
CA ASSY, SP, ELEC: 8, 26 AW5 6.0 L
(FROM A14J1400 10 Al10J1102)
CONN BQLY, PL, EL: 8 WRE YELLOW
CA ASSY, SP, ELEC: 8,26 AW5 8.0 L
(FROM A14J1500 10 Al0J1101)
CONN BQLY, PL, EL: 8 W RE GREEN
CA ASSY, RF 50 OHM COAX, 14.5 L
(FROM A14J1820 10 A12J1/30)
HLDR, TERM CONN: 2 W RE BLACK

MR
Coe

8000Y

8000Y
8000Y

8000Y
8000Y

8000Y
8000Y

8000Y
8000Y

8000Y
8000Y

8000Y
8000Y

8000Y
8000Y

8000Y
8000Y

8000Y
8000Y

8000Y

MR PARIT NUVBER

1/5-2984-00

352- 016Y- 00
1/5-3539-00

352- 016Y- 00
1/5-2980-00

352-01b1- 02
1/5-2985-00

352- 016Y- 00
1/5-2980-00

352-01b1- 02
1/5-2981-00

352-01bb- 03
1/5-3056-00

352-016Y-01
1/5-2983-00

352- U1lbb- 04
1/5-2982-00

352- U1bb- U5
1/5-2986- 00

352- 016Y- 00
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APPENDIX A
REFERENCES

DA PAM 310-4

DA PAM 310-7
FM 21-11

AR 385-40
AR 750-1

TB 750-25-1
TM 38-750
TM 750-244-2

Index of Technical Manuals, Technical Bulletins, Supply Manuals
(Types 7, 8, and 9), Supply Bulletins, and Lubrication orders

Index of US Army Equipment Modification Work Orders

First Aid for Soldiers

Accident Reporting and Records

Army Materiel Maintenance Concept and Policies

Maintenance Supplies and Equipment: Army Metrology and Calibration System
The Army Maintenance Management System (TAMMS)

Procedures for Destruction of Electronics Materiel to Prevent Enemy Use

A-1/(A-2 blank)
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APPENDIX B
MAINTENANCE ALLOCATION CHART

Section 1. INTRODUCTION

B-1. GENERAL.

a. This section provides a general explanation of all maintenance and repair functions authorized at various
maintenance categories.

b. The Maintenance Allocation Chart (MAC) in Section Il designates overall authority and responsibility for the
performance of maintenance functions on the identified end items or component. The application of the
maintenance functions to the end item or component will be consistent with the capacities and capabilities of the
designated maintenance categories.

c. Section Il lists the tools and test equipment (both special and common) required for each maintenance
function as referenced from Section II.

d. Section IV contains supplemental instructions and explanatory notes for a particular maintenance
function.

B-2. MAINTENANCE FUNCTIONS. Maintenance Functions will be limited to and defined as follows:

a. Inspect. To determine the serviceability of an item by comparing its physical, mechanical, and/or electrical
characteristics with established standards through examination (e.g., by sight, sound, or feel).

b. Test. To verify serviceability by measuring the mechanical, pneumatic, hydraulic, electrical characteristics
of an item and comparing those characteristics with prescribed standards.

c. Service. Operations required periodically to keep an item in proper operating condition, i.e., to clean
(includes decontaminate, when required), to preserve, to drain, to paint, or to replenish fuel, lubricants, chemical
fluids, or gases.

d. Adjust. To maintain or regulate, within prescribed limits, by bringing into proper or exact position, or by
setting the operating characteristics to specified parameters.

e. Aline. To adjust specified variable elements of an item to bring about optimum or desired performance.

f. Calibrate. To determine and cause corrections to be made or to be adjusted on instruments or test,
measuring, and diagnostic equipment used in precision measurement. Consists of comparisons of two
instruments, one of which is a certified standard of known accuracy, to detect and adjust any discrepancy in the
accuracy of the instrument being compared.

g. Removal/lnstall. To remove and install the same item when required to perform service or other
maintenance functions. Install may be the act of emplacing, seating, or fixing into position a spare, repair part, or
module (component or assembly) in a manner to allow the proper functioning of an equipment or system.

h. Replace. To remove an unserviceable item and install a serviceable counterpart in its place.

i. Repair. The application of maintenance services 1, including fault location/troubleshooting 2, removal/
installation, and disassembly/assembly 3, procedures, and maintenance actions 4, to identify troubles and
restore serviceability to an item by correcting specific damage, fault, malfunction, or failure in a part,
subassembly, module (component or assembly), end item, or system.
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j- Overhaul. That maintenance effort (service/action) prescribed to restore an item to a completely
serviceable-operational condition as required by maintenance standard in appropriate technical publications.
Overhaul is normally the highest degree of maintenance performed by the Army. Overhaul does not normally return
an item to like-new condition.

k. Rebuild. Consists of those services/actions necessary for the restoration of unserviceable equipment to a
like-new condition in accordance with original manufacturing standards, Rebuild is the highest degree of material
maintenance applied to army equipment and is normally reserved for the depot category of maintenance. The
rebuild operation inciudes the act of returning to zero those age measurements (hours/mile, etc.) considered in
classifying army equipment/components.

(1) Services - inspect, test, service, adjust, aline, calibrate, and/or replace.

(2) Fault locate/troubleshoot - the process of investigating and detecting the cause of equipment
malfunctioning; the act of isolating a fault within a system or Unit Under Test (UUT).

(3) Disassembly/assembly - encompasses the step-by-step taking apart (or breakdown) of a repairable
assembly (group numbered itern) to the level of its least componency identified as maintenance significant (i. e.,
assigned an SMR code) for the category of maintenance under consideration.

(4) Actions - welding, griding, riveting, straightening, facing, remachinery, and/or resurfacing.
B-3. EXPLANATION OF COLUMNS IN THE MAC, SECTION II.

a. Column 1, Group Number. Column 1 lists group numbers, the purpose of which is to identify maintenance
significant components, assemblies, subassemblies, and modules with the next higher assembly.

b. Column 2, Component/Assemb/y. Column 2 contains the names of components, assemblies, subassemb-
lies, and modules for which maintenance is authorized.

c. Column 3, Maintenance Function. Column 3 lists the functions to be performed on the item listed in
Column 2 (for detailed explanation of these functions, seE_paragraph B-P).

d. Co/umn 4, Maintenance Category. Column 4 specifies, by the listing of a work time figure in the
appropriate subcolumn(s), the category of maintenance authorized to perform the function listed in Column 3.
This figure represents the active time required to perform that maintenance function at the indicated category of
maintenance. If the number of complexity of the tasks within the listed maintenance function vary at different
maintenance categories, appropriate work time figures will be shown for each category. The work time figure
represents the average time required to restore an item (assembly, subassembly, component, module, end item,
or system) to a serviceable condition under typical field operating conditions, This time includes preparation time
(including any necessary disassembly/assembly time), troubleshooting/fault location time, and quality assurance/
quality control time in addition to the time required to perform the specific tasks identified for the maintenance
functions authorized in the maintenance allocation chart. The symbol designations for the various maintenance
categories are as follows:

C. . . . . s e e e e i i i e e s i i i e e e v o . .Operator or Crew
0. Oganizational Maintenance
F . Direct Support Maintenance
H. Genera | Support Maintenance
L Specialized Repair  Activity  (SRA)g
D. Depot Maintenance
5 This maintenance category is not included in Section I, column (4) of the Maintenance Allocation Chart. To identifyv functions
to this category of maintenance, enter a work time figure in the “H” column of Section II, column (4), and use an associated
reference code in the Remarks column (6). Key the code to Section IV, Remarks, and explain the SRA complete repair
application there. The explanatory remark(s) shall reference the specitfic Repair Parts and Special Tools List (RPSTL) TM which

contains additional SRA criteria and the authorized sparefrepair parts.

8-2



T™M 9-6625-474-14&P-3

e. Column 5, Tools and Test Equipment. Column 5 specifies, by code, those common tools sets (not
individual tools) and special tools, TMDE, and support equipment required to perform the designated function.

f. Column 6, Remarks. This column shall, when applicable, contain a letter code, in alphabetic order, which
shall be keyed to the remarks contained in Section IV.

B-4. EXPLANATION OF COLUMNS IN TOOL AND TEST EQUIPMENT REQUIREMENTS, SECTION lIl.

a. Column 1, Reference Code. The tool and test equipment reference code correlates with a code used in the
MAC, Section lll, Column 5.

b. Column 2, Maintenance Category. The lowest category of maintenance authorized to use the tool or test
equipment.

c. Column 3, Nomenclature. Name or identification of the tool or test equipment.
d. Column 4, National Stock Number. The National Stock Number of the tool or test equipment.

e. Column 5, Too/Number. The manufacturer's part number
B-5. EXPLANATION OF COLUMNS IN REMARKS, SECTION IV.

a. Column 1, Reference Code. The code recorded in Column 6, Section Il.

b. Column 2, Remarks. This column lists information pertinent to the maintenance function being performed
as indicated in the MAC, Section Il.

B-3
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SECTION Il. MAINTENANCE ALLOCATION CHART

FOR
TEKTRONIX DC 503A UNIVERSAL COUNTER
(1) 2 (3) (4) (%) (6)
TOOLS
GROUP MAINTENANCE MAINTENANCE CATETORY* AND
NUMBER COMPONENT/ASSEMBLY FUNCTION A 5 - » EQUPT REMARKS
Fig 1 TEK 503A Universat
Counter Insp .10 A
Test 1.00 2
Repair 1.50 2 cCD
Circuit Cara Assy Insp .10
Replace .50 2 B
Circuit Card Assy Insp .10
Replace .50 2 B
Push Button Insp .10
Replace .50 2 B
*C.operatoricrew O.organizational F.direct support H.general support D.depot

SECTION IIll. TOOL AND TEST EQUIPMENT REQUIREMENTS

FOR

TEKTRONIX DC 503A UNIVERSAL COUNTER

TOOL OR TEST MAINTENANCE NATIONAL/NATO
EQUIPMENT CATEGORY NOMENCLATURE STOCK NUMBER TOOL NUMBER
H Test Equipment Ret Table 4-
H JTK 17LAL, 35H 4931-01-073-3845
Tool Kit

B-4
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SECTION IV. REMARKS

REFERENCE

CODE REMARKS
A Organizational maintenance will be accomplished by the organization
owning and using the equipment.
B All special tools and test equipment are called out in[Table 4-1]
C Supply of parts will be through normal supply channels.
D A recommended repair parts list will be published as part of this manual.

Parts that have NSN'S assigned will be requisitioned separately and
will not be part of this kit..

B-5/(B-6 blank)



TEKTRONI X
PART NO.
136-0387- 00
366-1512- 00
670-6556-01

672-0103- 00

APPENDI X C

TMB- 6625-474- 14&P- 3

RECOMVENDED SPARE PARTS LI ST

FOR

TEKTRONI X DC 503A UNI VERSAL COUNTER

I TEM NAVE
JACK, TIP

PUSH BUTTON
CI RCU T BD ASSY

CI RCU T BD ASSY

REC. QIY
1

1

1

C 1/ (G 2 BLANK)
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APPENDIX D

MANUAL CHANGE INFORMATION

DESCRIPTION

EFF SN B021384 (STANDARD)
EFF SN B021530 (OPTION 01)

REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES
CHANGE TO:
Al2 670-6557-01 CKT BOARD ASSY:AUXILTIARY
ADD:
Al2CR1320  152-0075-00 SEMICOND DEVICE:SW,GE,22V,40MA

DIAGRAM <3> SIGNAL ROUTING TIME A-B GENERATOR & GATE GENERATOR - Partial
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EFF SN RBO21520 {(DCSO3A)
EFF SN BO21540 (DCS03A-01)

DESCRIPTION

SU,ST,2

CLECTRTCAL PARTS AND SCHEMATIC CHANGES
CHANGY TO:
Al2 670-6557-02 CKT BOARD
REMOVI:
AT2CR1320 152-0075-00 SEMTCOND DEVTCT:
ADD:

Al2W1322 131-0566-00 BRUS CONDUCTOR

ASEY : AUXTLTARY

2v,

LOMA

(BUMMY RES,2.375,22 AUWG

DIAGRAM <3/) STGNAL, ROUTING, TIME A-3 GENERATOR & GATE GENERATOR - Partial
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DESCRIPTION

EFF SN B022170 (STANDARD)
EFF SN B022250 (OPTION 01)

REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES

CHANGE TO:

Al2 670-6557-03
ADD:

Al3 670-7508-00
CHANGE TO:

Al2U01500 156-0472-00
REMOVE:

Al2U1600 156-0745-00

CKT BOARD ASSY:AUXILIARY

CKT BOARD ASSY:HEX CMOS BUFFER

MICROCIRCUIT,DI:13 INP NAND GATE,74S133

MICROCIRCUIT,DI:HEX INVERTER

The new 670-7508-00 circuit board consists of:

Al13U1600

156-0494-02
131-0787-00

MICROCIRCUIT,DI:HEX INV/BUFF,SEL,4049

14 TERMINAL,PIN:0.64 L X 0.025 SO PH BRZ GO LD PL
(U1600 is removed from Al2 and added to new piggyback board Al13 HEX CMOS BUFFER.
which is installed in the old U1600 socket.)

DIAGRAM -:-N CIRCUIT - Partial

@ 35 [: - 4
@ ui16eeB
4049
s
U14300
R / 19192 ¢
‘m__/ “"—’I
S3.:
——D
CRYZ2S +2.7¥
1222 Q1300
B e o 4
1 { %
R1301 vi3ieB
’2‘7“' - 7‘"“ 300 02-7'V 18131 ';‘sw
m-% 12
(b - . m!:x% L;_% gc ol'S
7 c
-gioe
>
e wped
2

] 0L R
U1318A
19131 AN
+»5Y \ +5v
n 15
) 1,18
@ c1688 —l‘
\ 'R
uieee U1388 48
4049 19/@5

JI.K/V

+SY

74L549@

1 seT-0a1
T0-3 @

u1si1c U1600A
Lre]y, 74508 4043
12 2ccss'r-° L 83 2
e e QA2|! 18
3
7 i —

yoar O

OND
2 CLR

1 ak
2 K

Page 1 of 2

|

D-3




™M 9-6625-474-14&P-3

SCHEMAT1C CHANGES
DTAGRAM <)>SNITC[HNG TOGTIC - Partial
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DESCRIPTION

EFF SN B022560 (DC 503A)
EFF SN B022710 (DC 503A -Option 01)

REPLACABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES

CHANGE TO:
Al4 670-6556-01 CKT BOARD ASSY:MAIN
Al4 670-6559-01 CKT BOARD ASSY:MAIN
(OPTION 1 ONLY)
A14C1431 281-0852-00 CAP., FXD, CER DI : 1800 PF, 10%, 100V
A14R1531 315-0512-00 RES., FXD, CMPSN : 5.IK OHM, 5%, 0.25W
A14U1423 156-1152-00 MICROCIRCUIT, DI : DUAL PRCN RETRIGGERABLE,

RESETTABLE MONOSTABLE MULTIVIBRATOR

The above components are shcwn on diagram 5 MEASUREMENT CYCLE TIMING

and are located on the MAIN circuit board assembly.
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DESCRIPTION

EFE SN B0O22960 (Standard)
FFF SN B022920 (Option 1)

REPLACEABLE ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES
CHANGE TO:

AL2 670-6557-04 CKT BOARD ASSY:AUXILIARY
Al4 670-6558-02 CKT BOARD ASSY:MAIN
Ald 670-6559-02 CKT BOARD ASSY:MAIN

(OPTTON 1 ONLY)
AL2C1522 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V
ALZR1530 315-0820-00 RES.,FXD,CMPSN: 82 OHM,5%,0.25W
AL4C1322 281-0763-00 CAP.,FXD,CER DI:47PF,10%, 100V
AL4R1326 315-0820-00 RES.,FXD,CMPSN: 82 OHM,5%,0.25W
AL4R1500 315--0680-00 RES.,FXD, CMPSN: 68 OHM,5%,0.25W
AL4RIS01 315-0680-00 RES.,FXD,CMPSN: 68 OHM,5%,0.25W
AL4RIS02 315-0680-00 RES. ,FXD,CMPSN: 68 OHM,5%,0.25W
AT4RI503 315-0680-00 RES.,FXD,CMPSN: 68 OHM,5%,0.25W
AL4RYS504 315-0680-00 RES.,FXD,CMPSN:68 OHM,5%,0.25W
AT4R1505 315-0680-00 RES.,FXD,CMPSN:68 OHM,5%,0.25W
AL4R 1506 315-0680-00 RES.,FXD,CMPSN:68 OHM,5%,0.25W
ADD :
A14C17073 283-0081-00 CAP.,FXD,CER DI:0.1UF,+80-20%,25V

(OPTION 1 ONLY)

N
DIAGRAM §10> TIME BASE & POWER SUPPLIES - Partial
N

v

STANUARDG TIMEBASE '
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Distribution:

To be distributed in accordance with DA Form 12-37, Block 1097, Organizational
Maintenance requirements for Bradley Fighting Vehicle TOW Subsystem.
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THE METRIC SYSTEM AND EQUIVALENTS

"NEAR MEASURE
. Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches

1 Meter = 100 Centimeters = 1000 Millimeters = 39.37 Inches

1 Kilometer = 1000 Meters = 0.621 Miles

VEIGHTS
Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces

~— 1 Kilogram = 1000 Grams = 2.2 lb.

1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short
Tons

LIQUID MEASURE

1 Miililiter = 0.001 Liters = 0.0338 Fluid Ounces

1 Liter = 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. Inches
1 Sq. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet
1 Sq. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles

CUBIC MEASURE

1 Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet

TEMPERATURE
5/9(°F - 32) = °C
212° Fahrenheit is evuivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
32° Fahrenheit is equivalent to 0° Celsius
9/5C° + 32 =°F

APPROXIMATE CONVERSION FACTORS - ©
TO CHANGE TO MULTIPLY BY - _1:_
Inches........................... Centimeters ................... 2.540
Feet ...l Meters.............oooiiilll. 0.305 <
Yards........oooviiiiiiniinnn, Meters......................... 0914 ~=
Miles.........oooiiiiiiiiial., Kilometers..................... 1.609
Square Inches ................... Square Centimeters............ 6.451 . i
SquareFeet ..................... SguareMeters................. 0093 - @
Square Yards.................... Square Meters................. 0.836
Square Miles .................... Square Kilometers............. 2.590 ~
Acres........... ... ..l Square Hectometers ........... 0.405 -
CubicFeet....................... Cubic Meters .................. 0.028
CubicYards ..................... Cubic Meters .................. 0.765 -
FluidOQunces .................... Milliliters...................... 29.573 -
MS o Liters.............ooociiaa.. 0.473
arts. ...l Liters........cocooviiinna.... 0.946 o -
—-allons...........oll Liters.......cooooiiiiiiinaan.. 3.785 -
Ounces ...........coevviniin.... Grams................oaoLL, 28.349
Pounds......................... Kilograms ..................... 0.454 o
SNOTt IONS........iiien ... MetricTons.................... 0.907
Pound-Feet...................... Newton-Meters ................ 1.356
Pounds per Square Inch ......... Kilopascals .................... 6.895 ©
Miles per Gallon................. Kilometers per Liter ........... 0.425 -
MilesperHour .................. Kilometers per Hour........... 1.609 i
~
TO CHANGE 70 MULTIPLY BY
Centimeters..................... Inches ......................... 0.394
Meters............cooiiiii.. Y 3.280 © j’
Meters..............ooiiii Ll Yards .......coooiviiiiiiian..., 1.094 -
Kilometers ...................... Miles ..ol 0.621 _i
Square Centimeters ............. Square Inches ................. 0.155 " ~
Square Meters................... Square Feet.................... 10.764 i
Square Meters................... Square Yards .................. 1.196
Square Kilometers............... Square Miles................... 0.386 -
Square Hectometers............. ACTES ..ot 2.471
CubicMeters.................... CubicFeet..................... 35.315
CubicMeters.................... Cubic Yards.................... 1.308 P
Milliliters ....................... FluidOunces .................. 0.034
Liters...............ooiiiilllL, Pints........................... 2.113 -
P17 - Quarts............ooeiill, 1.057 “w N —
B £ T Gallons ........................ 0.264 ]
B 11T Ounces ..........covivvnnnn.. 0.035 v %
LOETAMS - .ooevvnennnanene.. Pounds oo.iiiiiiiiiniinn... 2.205 s __= z
~Metric TonS. ......ooeenennnnnn Short Tons..................... 1.102 E } z
Newton-Meters.................. Pounds-Feet................... 0.738 v}
Kilopascals...................... Pounds per Square Inch ....... 0.145 Vo B _
“ometers per Liter............. Mxles per Gallon ............... 2.354
»meters per Hour............. Milesper Hour................. 0.621



PIN: 056816-000



	TOC
	LOI
	LOT
	WARNING 
	SECTIONS
	SECTION 0
	SECTION 1
	SECTION 2
	SECTION 3
	SECTION 4
	SECTION 5
	SECTION 6
	SECTION 7
	SECTION 8
	SECTION 9

	FIGURES

	FIGURE 0-1
	FIGURE 2-1
	FIGURE 2-2
	FIGURE 2-3
	FIGURE 2-4
	FIGURE 2-5
	FIGURE 2-6
	FIGURE 3-1
	FIGURE 4-1
	FIGURE 4-2
	FIGURE 4-3
	FIGURE 4-4
	FIGURE 5-1
	FIGURE 5-2
	FIGURE 5-3
	FIGURE 5-4
	FIGURE 5-5
	FIGURE 5-6
	FIGURE 5-7
	FIGURE 5-8
	FIGURE 5-9
	FIGURE 5-10
	FIGURE 8-2
	FIGURE 8-3
	FIGURE 8-4

	TABLES

	TABLE 1-1
	TABLE 1-2
	TABLE 1-3
	TABLE 1-4
	TABLE 2-1
	TABLE 2-2
	TABLE 2-3
	TABLE 2-4
	TABLE 2-5
	TABLE 3-1
	TABLE 4-1
	TABLE 5-1
	TABLE 8-3

	APPENDICES
	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D

	PAGES

	PAGE III
	PAGE IV
	PAGE 0-1
	PAGE 0-2
	PAGE 1-1
	PAGE 1-2
	PAGE 1-7
	PAGE 1-8
	PAGE 2-1
	PAGE 2-2
	PAGE 2-3
	PAGE 2-4
	PAGE 2-5
	PAGE 2-6
	PAGE 2-7
	PAGE 2-8
	PAGE 2-9
	PAGE 2-10
	PAGE 2-11
	PAGE 3-1
	PAGE 3-5
	PAGE 3-10
	PAGE 4-1
	PAGE 4-2
	PAGE 4-4
	PAGE 4-6
	PAGE 4-8
	PAGE 4-12
	PAGE 5-1
	PAGE 5-3
	PAGE 5-4
	PAGE 5-5
	PAGE 5-7
	PAGE 5-8
	PAGE 6-1
	PAGE 7-1
	PAGE 8-1
	PAGE 9-1
	PAGE A-1
	PAGE B-1
	PAGE C-1
	PAGE D-1




