
'Tektronix

Instruction Manual

DC 504A
Counter/Timer

070-4291-00

SY

	

s .~ : :

	

. ~s.

	

_

	

~ i
. .~" '. . . " s i

	

"~

	

" '.+ .. .h, .

	

:: .r
.

" ~ . ;

	

" .

	

. . .

	

. ~ "5~ .

	

. . " ' ~ . . .

	

' .

Y .

	

~

	

o-+

	

. .

	

. ~ .

.

	

.. . . . . . . . .9L . w. .

	

. .



Tektronixi

Instruction Manual

DC 504A
Counter/Timer

070-4291-00

Warning
The servicing instructions are for useby qualified
personnel only. To avoid personal injury, do not
perform any servicing unless you arequalified to
do so . Refer to the Safety Summary prior to
performing service .

Please check for change information at therear
ofthis manual.

First Edition : January 1983
LastRevised: June 1988



Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1)
year from the date of shipment . If any such product proves defective during this warranty period, Tektronix, at its
option, either will repair the defective product without charge for parts and labor, or will provide a replacement in
exchange for the defective product .
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In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period and make suitable arrangements for the performance of service . Customer shall be
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with
shipping charges prepaid . Tektronix shall pay for the return of the product to Customer if the shipment is to a
location within the country in which the Tektronix service center is located . Customer shall be responsible for
paying all shipping charges, duties, taxes, and any other charges for products returned to any other locations .

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care . Tektronix shall not be obligated to furnish service under this warranty a) to repair damage
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product ;
b) to repair damage resulting from improper use or connection to incompatible equipment; or c) to service a
product that has been modified or integrated with other products when the effect of such modification or
integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF
ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED . TEKTRONIX AND ITS VENDORS
DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY ORFITNESS FOR A
PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE
PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR
BREACH OF THIS WARRANTY TEKTRONIX AND TTS VENDORS WII,L NOT BE LIABLEFOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF
WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILTTY OF
SUCH DAMAGES.
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DC 504A

In This Manual

OPERATORS SAFETY SUMMARY

This general safety information is for both operating and

	

Power Source
servicing personnel. Specific warnings and cautions will be
found throughout the manual where they apply, but may not

	

This product is designed to operate from a power module

appear in this summary.

	

connected to apower source that does not apply more than
250 volts rms between the supply conductors or between
either supply conductor and ground. A protective ground

TERMS

	

connection by way of the grounding conductor in the power
cord is essential for safe operation.

CAUTION statements identify conditions or practices that

	

Grounding The Product
can result in damage to the equipment or other property .

	

This product is grounded through the grounding conductor
of the power module power cord . To avoid electrical shock,

WARNING statements identify conditions or practices that

	

plug the power cord into a properly wired receptacle before
connecting to the product input or output terminals. A pro-

can result in personal injury or loss of life .

	

tective ground connection by way of the grounding conduc-
tor in the power cord is essential for safe operation.

As Marked on Equipment

CAUTION indicates a personal injury hazard not immediate-
ly accessible as one reads the marking, or a hazard to prop-
erty including the equipment itself .

DANGER indicates a personal injury hazard immediately ac-
cessible as one reads the marking.

In This Manual

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

iv

SYMBOLS

Danger Arising From Loss of Ground
Upon toss of the protective-ground connection, all accessi-
ble conductive parts (including knobs and controls that may
appear to be insulating) can render an electric shock.

Use The Proper Fuse

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

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres
As Marked on Equipment

	

To avoid explosion, do not operate this product in an atmo-
sphere of explosive gases unless it has been specifically
certified for such operation.

DANGER - High voltage.

Protective ground (earth) terminal .

	

Do Not Operate Plug-In Unit Without Covers

ATTENTION - refer to manual .

	

To avoid personal injury, do not operate this product with-
out covers or panels installed. Do not apply power to the

Refer to manual

	

plug-in via a plug-in extender .



Use Care When Servicing With Power On

SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY
Refer also to the preceding Operators Safety Summary

Do Not Service Alone

	

Do Not Wear Jewelry

Do not pertorm internal service or adjustment of this prod-

	

Remove jewelry before servicing this instrument . Rings.
uct unless another person capable of rendering first aid and

	

necklaces, and other metallic objects could come into con-
resuscitation is present.

	

tact with dangerous voltages and currents .

Power Source
Dangerous voltages may exist at several points in this prod-
uct. To avoid personal injury, do not touch exposed connec-

	

This product is intended to operate from a power module
lions and components white power is on .

	

connected to a power source that will not apply more than
250 volts rms between the supply conductors or betwen
either supply conductor and ground . A protective ground

Disconnect power before removing protective panels, sol-

	

connection by way of the grounding conductor in the power
Bering, or replacing components.

	

cord is essential for safe operation.
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SPEC1FtCAT10N

Instnrment Description

	

NOTE

Frequency measurements to 100 MHz are within the capa-
bility of the DC 504A. Frequencies above 10 MHz are inter-
nally prescaled. Measurement of pulse widths and periods
at rates up to 2.5 MHz is possible . Width and Period averag-
ing of up to 1000 events is possible. An autorange feature
allows the counter to automatically select the gate time (up
to one second) or number of averages (up to 100) . A X100
phase-locked loop multiplier automatically increases display
resolution by a factor of 100 in the 10 Hz to 25 kHz frequen-
cy range. The 10 MHz internal time base provides a single-
shot resolution of 100 ns . Input signals can be ac or do
coupled and attenuated by a factor of five . All measurement
results are displayed in a six digit LED readout.

No options to the standard DC 504A are available.

Standard Accessories

1 Instruction Manual

Performance Conditions

Section 1-DC 504A

The TEKTRONIX DC 504A is a multi-function counter/timer

	

Refer to the tabbed Accessories page at the rear of
designed to operate in one compartment of any TM 500 or

	

this manual for more information .
TM 5000-Series power module .

The limits stated in the Performance Requirements column
of the following tables are valid only if the DC 504A has
been adjusted at an ambient temperature between +20°C
and +30°C and is operating at an ambient temperature be-
tween 0°C and +50°C unless otherwise stated .

Information given in the Supplemental Information and De-
scription columns of the following tables is provided for user
information only and should not be interpreted as perfor-
mance check requirements .

The DC 504A must be operated or stored in an environment
whose limits are described under Environmental
Characteristics .

Allow at least 30 minutes warm up time for operation to
specified accuracy ; 60 minutes after storage in a high hu-
midity environment.



Specification-DC 504A

Input Frequency Range

Front Panel

Rear Interface

Input Sensitivity

x1 Attenuation

X5 Attenuation
Accuracy

Input Dynamic Range

X1

XS

Trigger Level Range

Maximum Safe Input
Voltage

Front Panel

X1

Characteristics

	

Performance Requirements

X5

Rear Intertace

Input Impedance

Front Panel
xt, x5

Rear Interface
x1, x5

Dc coupled, 0 to 100 MHz
Ac coupled, 10 Hz to 100 MHz

Dc coupled, 0 to 50 MHz
AC coupled, 10 Hz to 50 MHz

Table 1-1
ELECTRICAL CHARACTERISTICS

INPUTS

30 mV rms sinewave (85 mV p-p) to 100
MHz
85 mV p-p pulse at a minimum width of 5 ns

Within 2% at do

Supplemental Information

2.0 V p-p signal within a ± 2.0 Vdc window

10.0 V

	

P-p

	

signal

	

within

	

a

	

±10.0 Vdc
window

Typically greater than ±2V X attenuator setting.

200 V pk ; 400 V p-p from do to 50 kHz, derate
to 15 V p-p from 1 .33 MHz to 100 MHz

200 V pk ; 400 V p-p from do to 5 MHz, derate
to 20 V p-p at 100 MHz

~avpk

1 Mit, paralleled by approximately 25 pF

50 ohms ± 10% at do

1-2
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Table 1-1 (cont.)

Characteristics

	

Performance Requirements

FUNCTIONS

Frequency to 10 MHz

Range

	

Dc coupled, 0 Hz to 10 MHz
Ac coupled, 10 Hz to 10 MHz

Accuracy

Gate Time

Resolution

Non-phase-locked

Phase Locked

Lock Range

	

10 Hz ~ Freq , 25 kHz

°'~

	

Multiplication

	

X100

c Lock Time

	

~ 5 seconds

[ ~9
Accuracy

__

L

Frequency to 100 MHz

Range

Prescale Factor

Accuracy

Gate Time (Resolution)

Period AVG

Freq Range

Number of Averages (N)

._
Resolution

Dc coupled, 0 Hz to 100 MHz
Ac coupled, 10 Hz to 100 MHz

Dc coupled, 0 Hz to 2 .5 MHz
Ac coupled, 10 Hz to 2.5 MHz

Specification-DC 504A

Supplemental Information

± 1 count ± time base error X freq

10 ms to 10 sec, selectable in decade steps, or
autoranging (10 ms to 1 sec only)

100 Hz to 0.1 Hz, selectable in decade steps, or
autoranging (100 Hz to 1 Hz only)

1 Hz to 0.001 Hz, selectable in decade steps, or
autoranging (1 Hz to 0.01 Hz only)

Phase Lock Loop automatically increases reso-
lution whenever loop locks. PLL defeat can be
accomplished by an internal jumper .

± 1 count ± time base error X freq

10 ms to 10 sec (1 kHz to 1 Hz). Selectable in
decade steps, or autoranging (10 ms to 1 sec
only) .

Overflows above 99999.9 ~s (100 ms)

10° to 10', selectable in decade steps, or
autoranging (10° to 10 2 only).

100 ns to 100 ps, selectable in decade steps or
autoranging (100 ns to 1 ns only).

± 10Nns ± time base error X period

+ 1 .4
X/trigger fitter error

N



Specification-DC 504A

Characteristics

Width_i'1. AVG

Freq Range

Slope

Number of Avgs (N)

Resolution

Accuracy

Width ~.J - AVG

Freq Range

Slope

Number of Avgs (N)

Resolution

Accuracy

Dc coupled, 0 Hz to 2.5 MHz
Ac coupled, 10 Hz to 2.5 MHz

Positive

Performance Requirements

Dc coupled, 0 Hz to 2.5 MHz
Ac coupled, 10 Hz to 2.5 MHz

Negative

Table 1-1 (cont.)

Supplemental Information

10° to 103, selectable in decades, or autoranging
(10° to 10z only)

100 ns

±

	

~

	

± time base error X width

start trigger jitter error

stop trigger jitter error

+ (stop slew rate error -start slew rate error)

± 10 ns

10° to 103, selectable in decades, or autoranging
(10° to 10 z only)

+ 100 ns + time base error X width

+start trigger jitter error

stop trigger jitter error

+ (stop slew rate error -start slew rate error)

± 10 ns ,



Characteristics

Totalize

Freq Range

Trigger Jitter Error (in acs rms) _

Performance Requirements

Dc coupled, 0 Hz to 10 MHz
Ac coupled, 10 Hz to 10 MNz

Table 1-1 (cont-)

NOTES :

(ert )z + (e~Z) 2 (v)
Input stew rate at trigger point (V/~s)

s

	

`~

	

Input hysteresis
(V)

A

	

Trigger slew rate error in ~s =

	

2
=

	

I Input slew rate I at trigger point (Vlus)

a ~o
_

	

where Input hysteresis = 30 mV p-p typical.

N = Number of periods averaged in PERIOD AVG, or the number of widths averaged in WIDTH AVG
or WIDTH AVG -LJ- .

a :o
Time base error is the sum of all errors specified for the time base .

L J

Time Base

--

	

Frequency (at

	

10 MHz ± 1 X 10- ~
t ut

calibration

a

	

~

	

Adjustment Resolution

	

± 5 X 10- e

Temperature Stability

	

±5 X 10- e ( ± Sppm)
(o°c to +so~c)

i ul

	

Aging

	

_ 1 X 10- blyr (~ tppm/yr)

l

	

External Timebase Input

	

10 MHz

	

Must Drive one HC Logic family load plus 100 K
pull-down resistor

_J

_
t _;~

i :rt

REV SEP 1984

Specification-DC 504A

Supplemental Information

Overflows above 999999 . Display update
run/hold will hold display while counter contin-
ues to advance . Releasing run/hold will update
display to new value.

where e~, = 150 ~V rms typical internal noise
e~z = rms noise of the signal input at the trigger point for a 100
MHz bandwidth .

V~H = 3.7 V/40~A minimum

Vii = 0.95 V/10~A maximum
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Table 1-2
ENVIRONMENTAL'

Characteristics

	

Description

Temperature

	

Meets MIL-T-288008, class 5.

Operating

	

0°C to +50°C

Nonoperating

	

-55°C to +75°C

Humidity

	

95% RH, 0°C to 30°C

	

Meets MIL-T-288008, class 5.
75% RH, to 40°C
45% RH, to 50°C

Altitude

	

Meets MIL-T-288008, class 5.

Operating

	

4.6 km (15,000 ft)

Nonoperating

	

15 km (50,000 ft)

Vibration

	

0.38 mm (0.015") peak to peak, 5 Hz to 55

	

Meets MIL-T-288008, class 5, when installed in

Hz, 75 minutes.

	

qualified power modules.°

Shock

	

30 g's (1/2 sine), 11 ms duration, 3 shocks in

	

Meets MIL-T-288008, class 5, when installed in

each direction along 3 major axes, 18 total

	

qualified power modules°
shocks .

Bench Handling

	

12 drops from 45°, 4" or equilibrium, which-

	

Meets MIL-T-288008, class 5 when installed in

ever occurs first .

	

qualified power modules.°

Packaged Product Vibra-

	

qualified under National Safe Transit Associ-
tion and Shock`

	

ation Preshipment Test Procedures 1 A-B-1
and 1 A-B-2.

Electrostatic Immunity

	

20 kV maximum charge applied to instru-
ment case.

Electromagnetic

	

Within limits of F.C.C . Regulations, Part 15,
Compatibility°

	

Subpart J, Class A; VDE 0871 ; and MIL-
461A tests RE01, CE01, CE03, RS01,
RS03, CS01, and CS02.e

ENVIRONMENTAL EXCEPTIONS

Temperature

	

During low temperature test 4.5.5 .1 .3 (b) for class 5, steps 4 and 5 shall be performed before
step 2. Also, the instrument shall not be operating during step 6, paragraph 4.5 .5 .1 .3 (e), class 5.
While operating, condensed moisture shall not be present on class 5 instruments . Drying of the
instrument for this class may be performed in a suitable chamber, if necessary.

'With power module.

°Refer to TM 500/5000 power module specifications.

`Without power module.

°System performance subject to exceptions of power module or other individual plug-ins .

Within 4 d8 of RE02 spec at 140 MHzand 150 MHz.



Characteristics

	

Description

Finish
Front Panel

	

Poiycarbonate
Chassis

	

;

	

Chromate conversion coated aluminum

Net Weight (nominal)

	

I

	

794 g {1 314 lbs.)

Table l-3
PHYSICAL CHARACTERISTICS

Physical Qimensians (nominal)

	

'
Height

	

I

	

126.0 mm (4.96 inches)
Width

	

65 mm (2.5 inches)
Length

	

j

	

278.8 mm (10.98 inches)



To prevent damage to the instrument, tum the power
module off before installation or removal from the
powermodule. Do not use excessive force to install or

A slot between pins 21 and 22 on the rear connector identi-

	

remove the instrument from the powermodule.
fies this instrument as a member of the TM 500 counter
family . If the counter is used to build a system, insert a
family barrier key (Tektronix Part No. 214-1593-02) in the

	

Check to see that the plastic barrier keys on the intercon-
corresponding position of the selected powermodule jack to

	

necting jack of the selected power module compartment
prevent plug-ins belonging to a different family from being

	

match the cutouts in the rear interface connector for the
used in that compartment of the power module .

	

counter. If they do not match, do not insert the counter until
the reason is investigated .

WARNING
If the cutouts and barrier keys match, align the chassis of
the counter with the upper and tower guides of the selected

To avoid electric shock, disconnect the power module

	

compartment. See Fig. 2-1 . Insert the counter into the com-
power cord before inserting the family barrier key in

	

partment and press firmly to seat the rear interface connec
the powermodulejack. Refer the barrier key insertion

	

tor. Apply power by operating the POWER switch on the
to qualified service personnel. power module .

OPERATING INSTRUCTIONS

Introduction

	

NOTE

This section of the manual provides operating information

	

Rear interface information is foundin the Maintenance
required to obtain the most effective pertormance from the

	

section of this manual. Refer the interface connec
DC 504A. InGuded is a functional description of the front

	

tions to qualified service personnel.
panel controls and connectors, operating considerations,
and basic measurement techniques. Also included are in-
stallation instructions and repackaging information.

	

INSTALLATION AND REMOVAL

First Time Inspection

PREPARATION FOR USE

Refer to the Operator's Safety Summary in the front
Inspect the instrument for visible damage (dents, scratches,

	

of this manual before installing this instrument in the
etc.). Keep the original shipping container and packing ma-

	

power module.
terial for future use. If the instrument is damaged, notify the
carrier and the nearest Tektronix Service Center or
representative .

	

Refer to the power module instruction manual and make
sure that the line selector block is positioned cerrectly for
the line voltage in use. Check the counter and the power
module for the proper fuses. Be certain that the power plug
for the power module has the proper grounding conductor.

Operating and Non-Operating Environments

The instrument can be operated, stored, or shipped within
the environmental limits stated in the Specification section
of this manual. However, the counter should be protected at
all times from temperature extremes which can cause con-
densation within the instrument.

Rear Interface Considerations

NOTE

cAVT~o~

Section 2-DC 504A



Operating instructions-DC 504A

POWER
MODULE

	

jI ~

	

Lockout

I

	

j~

	

G
`

	

Lockouti

To remove the counter from the power module, turn off the
POWER switch, pull the release latch knob (located in the
lower left front comer) until the interconnecting jack disen-
gages. Pull the counter straight out of the power module
compartment.

2-2

CONTROLS AND CONNECTORS

1O READOUT DISPLAY-six digit LED readout with
automatically positioned decimal point and leading
zero suppression. Display reads in KILOHERTZ or
MICROSECONDS.

GATE-indicates the status of the main gate . When
illuminated, the gate is open; the instrument is in the
process of making a measurement. When extin-
guished, the gate is closed :

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

Bottom
Groove

Slot

PLUG-IN

the frequency of input signals up to 10 MHz.

(t 43 t-2y 346a-02

OVERFLOW-when illuminated, indicates register
overflow .

MULTIPLIER LOCK-illuminated when the Multiplier
(Phase Lock Loop) circuit is active. The Multiplier is
automatically activated when measuring frequencies ,
between 10 Hz and 25 kHz. This circuit multiplies the
measured frequency by 100, providing two additional
digits of display resolution .

Although the DC 504A is fully calibrated and ready to use,

	

O

	

FUNCTION-selects the following measurement orthe location and function of the Controls and connectors

	

counting modes fa the instrument .
should be reviewed before attempting to operate it . Follow-
ing is a brief description of the front panel controls and con-
nectors. Refer to Fg . 2-2 .

FREQ TO 10 MHz-measures directly and displays

FRED TO 100 MHz-internally prescales and dis-
p~ays the frequency of input signals up to 100 MHz.

PERIOD-measures and displays the period of the
input signal .
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INP13T

KIIC;+tFRFi=RiiCRt1SFi;t3NIIS

Fig. 2-2. Controls and Connectors.
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WIDTH J-L -measures and displays the time inter-

	

10

	

ATTEN-selects the attenuation factor for the input
val between the triggering point on the positive lead-

	

signal . When the button is in the X1 (out) position the
ing edge to the corresponding point on the trailing

	

input signal is not attenuated . The input signal is at
edge of a pulse applied to the input.

	

tenuated by a factor of five when the button is in the
X5 (in) position .

WIDTH ZJ- -measures and displays the time inter-
val between the triggering point on the negative lead-

	

11

	

COUPL-selects the method of coupling the input
ing edge to the corresponding point on the trailing

	

signal to the counter. When the button is in the DC
edge of a pulse applied to the input.

	

(out) position, the signal is applied directly . The input
signal is capacitively coupled to the input when the
button is in the AC (in) position .

TOTALIZE-pulses applied to the input will be dis-
played in a running total until the counter is manually
reset or register overflow occurs .

	

12

	

Input Connector to the counter. Input impedance is 1
MS2 shunted by approximately 25 pF.

TIME/AVGS-depending on the position of the
FUNCTION switch, selects the gate time or the num-

	

~

	

Maximum input amplitude is limited to 200 V
ber of measurements to be averaged . In AUTO, a

	

peak.
gate time that will display six digits is automatically
selected .

Release Latch-disengages the instrument for re-
moval from the power module .

O7

	

RESET-resets the count to zero when operating in
the TOTALIZE mode. Acts as a master reset ensuring
that the readout has been cleared before the next

	

Provisions have been incorporated in the DC 504A to modi-
measurement. Also provides a check of all display

	

fy the following operating conditions .
LED's; when pressed and held, a row of 8's is
displayed.

O
Multiplier (PLL)-the instrument is shipped with the
multiplier circuit in the enabled condition. This circuit

	DISPLAY UPDATE-when the button is in the RUN

	

can be disabled if desired.
(out) position, the DC 504A counts or makes mea-
surements continuously .

Time Base-the instrument is shipped with the inter-
nal time base connected. This can be disconnected to

When the button is in the HOLD (in) position and the

	

permit application of an external clock signal via the
instrument is in a measurement mode, the last mea-

	

rear interface.
surement is displayed and no more made until the but-
ton is released .

When the instrument is counting (TOTALIZE), moving
the button to the HOLD position stops the display
only ; the count continues to accumulate in the regis-
ters . When the button is released, the display is auto-
matically updated to the current count accumulation
and continues to run.

Signal Input-the instrument is shipped with the front
panel input connected. Disconnecting this input allows
signal measurements to be made via the rear
interface.

WARNING

Refer qualified service personnel to the Maintenance
TRIGGER LEVEL-selects the amplitude point on the

	

Section to make changes to the above operating
positive or negative sbpe of tt~e input signal at which

	

conditions.
the triggering window is placed .



Maximum Safe Input Voltage Limits

OPERATING CONSIDERATIONS

INPUT CONNECTIONS

	

Input Coupling, Noise, and Attenuation

CAUTION

To avoid instrument damage, make certain that the
input voltages to the front panel connectors or rear
interface inputs do not exceed their specified limits.
See Specification section.

Be careful with high-frequency, high-amplitude signals. The
front panel maximum safe input voltage (X1 attenuation) is
Berated linearity from 400 V p-p at 50 kHz to 15 V p-p at
1 .33 MHz and higher . Refer to the Specification section.

Connecting External Signal Sources

If a high impedance signal probe is to be used between the
front panel bnc connector and the measurement source, use
a probe capable of compensating for the input capacitance
of the counter (less than 30 pF). A high impedance probe
such as the TEKTRONIX P6125, is recommended for alt
digital logic applications .

REV JUN 1983

Noise

Hysteresis Window

Erroneous Count

	

Correct Count

Fig. 2-3. Advantages in signal attenuation .

Operating Instructions-DC 504A

You can use either the ac coupling (AC COUPL) or do cou-
pling (DC COUPL) mode to couple the input signal to the
input amplifier. If the signal to be measured is riding on a do
level, its amplitude limits may not fall within the triggering
level range. The AC COUPL mode should be used for repeti-
tive signals having a fixed frequency and a constant duty
cycle when they are riding on a large do level.

If the signal duty cycle changes during a measurement, the
triggering point will shift, possibly causing erroneous results .
Use the DC COUPLmode for low frequency ac signals with-
out large do offset, signals with a low duty cycle, and during
width measurements .

Noise may tie coupled to the input amplifier along with the
signal to be measured . Noise may originate from the operat-
ing environment, the signal source, or be caused by improp-
er connections . If the noise is of sufficient amplitude, it can
result in inaccurate measurements due to false triggering .
Using an external attenuator may solve the problem. See
Fig. 2-3.

The input dynamic range specification describes the largest
amplitude signal with a risetime or falltime less than about 5
ns that will not cause ringing and distortion internal to the
counter. Ringing may cause mistriggering near the positive
or negative peaks of the signal .

Attenuated Signal

Triggering
level

Shaped
Out

(3464-04A14291-03A
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The minimum signal amplitudes are defined by the input
sensitivity requirements for the AC COUPL and DC COUPL
modes (see Specification section). Proper use of the ATTEN
(attenuation) control will ensure operation within the maxi-
mum limits ; ±2 V for X1 ATTEN, ±10 V for X5 ATTEN.

Triggering

Trigger Level. The TRIGGER LEVEL control must be prop-
erly adjusted for a stable reading. It is not difficult to adjust
unless the signal amplitude or frequency is close to (or be-
yond) the specified limits.

A signal that looks stable on an oscilloscope may still show
jitter when measured with a digital counter. If the count var-
ies from reading to reading, it is probably due to jitter in the
signal source . If the count changes dramatically, the DC
504A is not being triggered properly, either because the
controls are not set right or the signal is beyond the
counter's capabilities (too small in amplitude or too high in
frequency).

The TRIGGER LEVEL control 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
TRIGGER LEVEL control adjusts over a nominal ±2.0 V
range of the input signal . if a wider range is desirable, use
the X5 input attenuator for ±10 V range.

Reducing Measurement Errors

2-6

"

	

Consider trigger errors caused by input signals with
slow rise or falltimes.

Maintain the counter environment at a constant
The TRIGGER LEVEL and COUPL controls affect the

	

temperature.
counter's ability to make a measurement. In general, the
trigger controls are similar to oscilloscope controls, except
that the end result is not a stable waveform graphic display,

	

"

	

Apply a 10 MHz external time reference standard to
but a stable digital frequency display.

	

the rear interface inputs .

Average the measurement over a larger number of
cycles of the input signal (greater number of
AVERAGES).

Input Coupling Switch. The Input Coupling switch selects

	

"

	

Perform internal adjustments, if necessary.
ac (capacitive) or do (direct) coupling for the input signal . Ac
coupling is convenient for most frequency measurements to
avoid readjusting theTRIGGER LEVELcontrol for changing
do levels. It does, however, reduce sensitivity to signals be-
low 10 Hz . Thus, for period measurements longer than 0.1
sec, do coupling should be used. FRE('~UENCY MEASUREMENTS

Useac coupling for most frequency measurements to avoid
readjusting the LEVEL control because of changing do lev-
els: Signals less than 4 volts peak-to-peak need not be at-
tenuated ; larger signals should be attenuated to within the
range of 85 mV to 4 volts peak-to-peak.

Set the FUNCTION switch to FREQ TO 10 MHz and, with
the TIME/AVGS switch, select one of the shorter gate

	

c
times. Connect the signal to be measured to the input and

	

'-
adjust the TRIGGER LEVEL control for a stable display. The

	

a
level control setting is not critical unless the signal amplitude

	

.̀

and frequency are close to specified limits . Fig. 2-4 shows
waveform timing during frequency measurement.

Measurement Intervals

To adjust the trigger control, choose a short gate time such
as 0.1 or .01 seconds. This gives rapid feedback via the
display as to whether or not the counter is being triggered.
Final selection of gate time depends upon the frequency be-
ing measured, desired resolution, and the time required to
make a measurement. A 10 second gate time requires 10
seconds for a measurement to be made and displayed. This
gives 0.1 Hz resolution . See Table 2-1 .

a~

As an aid in reducing measurement errors, keep in mind the
Overflow

following factors:

	

Through intentional use of overflow displays, it is possible to
increase the resolution of the counter. Select a gate time
that displays the most significant digit as far to the left as

Use the proper ATTEN control and high impedance

	

possible without overflow . Note the numbers displayed to
attenuator type probes when measuring signals from

	

the right of the decimal. Move the decimal to the left, by
high impedance circuits .

	

selecting longer gate times, until the desired resolution is



TIME BASE
10 MHz (100 ns)

GATE
(.01/0.1/1.0/10 sec)

INPUT SIGNAL
(Unknown)

ACCUMULATOR INPUT
(Count Displayed
CounUUnit Time)

achieved . The OVERFLOW indicator will light when the

	

the DC 504A, because it is multiplied by 100 (the counter is
most siynificant digit has overflowed the last storage regis-

	

actually measuring 500 kHz), would display 5.00000 kHz
ter . The relationship between gate time and resolution is

	

with one second of gate time .
shown in Table 2-1 .

Since any frequency within the range of the multiplier will be
multiplied, provision has been incorporated to lock out this
feature if so desired . Refer qualified service personnel to the

Table 2-1

	

Maintenance Section . A front panel LED indicates when the
GATE TIME VS. MEASUREMENT RESOLUTION

	

multiplier is locked . The multiplier circuit is only active when
the DC 504A is in this mode .

Gate

	

( FRED TO

	

I FREQ TO 10 MHz
Time

	

10 MHz

	

Multiplier Locked

.01 sec
0.1 sec
1 .0 sec
10 sec

100 Hz
10 Hz
1 Hz
0.1 Hz

1 Hz
0.1 Hz
.01 Hz
.001 Hz

Fig. 2-4 . Frequency Measurement .

FRED TO
100 MHz

Frequencies Lower Than 10 MHz

	

Frequencies Higher Than 10 MHz

Operating Instructions-DC 504A
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1 kHz

	

NOTE

100 Hz

	

When the multiplier is locked and a gate time of 10
10 Hz

	

Sec is selected, no decimal point appears . The deci-
1 Hz

	

mal point is implied to the left of the sixth digit (MSD).

Frequencies 10 MHz and below are measured with the

	

Frequencies between 10 MHz and 100 MHz are measured
FUNCTION switch in the FREQ TO 10 MHz position : Fre-

	

with the FUNCTION switch in the FREQ TO 100 MHz posi-
quencies within the range 10 Hz to 25 kHz are automatically

	

lion. Input frequencies in this range are internally prescaled
multiplied internally by 100 to increase display resolution .

	

(divided) by a factor of 10 . If, for example, a frequency of 95
This is accomplished by routing the incoming signal through

	

MHz is to be measured, the prescaler divides it down'so the
a phase-locked loop multiplier circuit before it is counted . If,

	

counter is actually measuring only 9.5 MHz. This, however,
for example, a 5 kHz signal is to be measured with a con-

	

also reduces the display resolution by a factor of 10. Reso-
ventional counter, the display would read 5 .000 kHz with

	

lution can be increased, if desired, by selecting a longer gate
one second of gate time . The same signal measured with

	

time.
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PERIOD MEASUREMENTS

	

ing up to 1000 is attainable, which results in a directly pro-
portional increase in resolution . If, for example, the

The PERIOD mode reverses the functions of signal and

	

resolution of a single period measurement is 100 ns, averag-
clock as compared to the frequency mode. In frequency

	

ing 1000 events results in a 1000 times increase in resolu-
mode, signal events are counted for some number of clock

	

lion, or 100 ps .
pulses, then displayed . In PERIOD, clock pulses are count-
ed for some number of signal events then displayed. Refer
to Fg. 2-5.

	

To illustrate the display readout, assume an input signal
with a 1 .0032 ks period . A single period measurement would
display 1 .0 us (100 ns LSD) . Averaging 10 periods of this

Low Frequencies

	

same signal would display 1 .00 ~s (10 ns LSD) and 100
periods would display 1 .003 ~s (1 us LSD) . With a 1000

Period measurements of signals below 10 Hz, and particu-

	

period average the display will read 1 .0032 ~s (100 ps LSD) .
larly in the lowest decade from 0.1 Hz to 1 .0 Hz, are sensi-
tive to wave shape and amplitude . Since it is desirable for
the signal to~pass through the trigger hysteresis abruptly,

	

In the AUTO mode, the counter always attempts to fill the
square-wave inputs are preferred_ Sine and triangle waves

	

display (6 digits) while averaging up to 100 events . Note that
can be measured accurately at the very low end if the input

	

periods longer than 100 ms will overflow the display .
amplitude is kept somewhat above minimum specification
so that the trigger input is driven hard .

WIDTH MEASUREMENTS
Period Averaging

The width modes measure the time between two points on a
The best single shot resolution attainable in a period mea-

	

waveform . These two points are selected with the TRIG-
surement is a direct function of the speed (frequency) of the

	

GER LEVEL control such that the main gate turns on at the
time base clock being counted. The DC 504A has a 10 MHz

	

selected level and turns off at the same level but the oppo-
time base ; a single period of this time base is 100 ns (period

	

site slope. Refer to Fig . 2-6 .
= 1/frequency) . Therefore, the resolution of a single period
measurement is 100 ns .

Resolution can be increased by utilizing the capability of the

	

Averaging can be used to increase the accuracy and resolu-
DC 504A to average period measurements . Period averag-

	

lion of repetitive signal measurements . The basic reason for

E
E
E
E
E

a29tO5 I

Fig. 2-5 . Period Measurement .

2-$

INPUT SIGNAL
(Unknown)

GATE
(1110/10011000 X INPUT)

TIME BASE
10 MHz (100 ns)

ACCUMULATOR INPUT
(Count Displayed
Time/Unit Count)

Width Averaging



Lv
4:~:7

Lv
L~
ae , _

. ;

L
er ,

Fig. 2-6 . Width Measurement
ti

e ~ ~

	

averaging is the statistical reduction of the ± 1 count error. set button is pushed or the FUNCTION switch is changed to
If the ± 1 count error is truly random, then as more intervals

	

another position . This mode is a manual analog of the fre-
a , ~

	

are averaged, the measurement will tend to approach the

	

quency mode . its main application is to accumulate a count

s

	

true value of the time interval . For time interval averaging to

	

of relatively slow and irregular events .
work, the time interval being measured must be repetitive

L~

	

and have a repetition frequency that is nonsynchronous to
-

	

the counter clock rate .

	

Starring the Count
a

INPUT SIGNAL
(Unknown)

GATE
(11101100/1000 X INPUT)

nME sASE
10 MHz (100 ns)

ACCUMULATOR INPUT
(Count Displayed
TimelUnit Court)

Sf

s

The DC 504A has the capability of width averaging up to
L.._

	

1000 events . This single input measurement is much easier
than typically associated with Universal Time Interval
Counters .

a

NOTE

Width J1and Width ZP-require an arming pulse
before a measurement begins. !n the case where a
stream ofpulses is being measured, this presents no
problem as the first pulse will arm the measurement,
and the next 'N' pulses will be measured. Il a single
pulse is to be measwed, the carnter can be put into
the armedmode by rotating the triggerlevel complete-
ty clockwise, then counter-Gockwise until the GATE
indicator just turns on (it may require two rotations).
The counter is then armed and will measure the next
pulse it sees.

10" Widths

Operating Instructions-DC 504A

REPACKAGING FOR SHIPMENT

az9iU6

Apply the signal to the input connector and set the trigger
controls the same as for frequency measurement . Adjust
the TRIGGER LEVEL control until the displayed total begins
to increment . The accumulated count is displayed in whole
numbers . In the Totalize mode, only the TRIGGER LEVEL
control, the RESET button and the DISPLAY UPDATE but-
ton affect the display.

NOTE

In the TOTALIZE mode, moving the DISPLAY UP-
DATE button to the HOLD position stops the display
only; fhe count continues to accumulate in the regis-
ters . Releasing the button fo the RUN position up-
dates the display to the current register accumulation
and the count display continues from there.

Should it become necessary to return the instrument to a
Tektronix Service Center for service or repair, attach a tag

TOTALIZING

	

to the instrument showing the owner (with address) and the
name of the individual to be contacted, complete instrument

In the Totalize mode, signal events applied to the INPUT are

	

serial number, option number, and a description of the ser-
counted and the accumulated total is displayed until the re-

	

vice required .
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If the original container and packaging material is unfit for

	

3. Cushion the instrument on all sides by tightly packing
use or not available, repackage the instrument as follows:

	

dunnage or urethane foam between carton and instru-
ment, allowing three inches on all sides.

1 . Obtain a carton of corrugated cardboard having inside
dimensions no less than six inches more than the instru
ment dimensions : this will allow for cushioning . The ship-

	

4. Seal the carton with shipping tape or industrial staples.
ping carton test strength for the DC 504A is 200 pounds .

2. Surround the instrument with polyethylene sheeting to

	

5. Mark the shipping carton "FRAGILE INSTRUMENT" to
protect the finish.

	

indicate special handling .



r
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rWarning
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Thefollowing servicing instructions arefor use only vy qualifiedpersonnel. To
avoidpersorxrxel irxjury, do riotperform any servicing other than that contairxed irx
the operating instructions unless you are qualified to da so. Refer to Gerxeral
Safety Summary and Service Safety Summary prior to performing axxy service.
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Introduction

This section of the manual contains a description of the

electrical circuits of the DC 504A . Refer to the block dia-

gram and schematic diagrams on the foldout pages in the

rear of the manual to aid in understanding this description .
Diamond enclosed numbers appearing throughout this sec-
tion refer to the schematic diagram on which the circuit be-

ing discussed is located . The schematic diagrams are
divided with gray-tint blocks according io circuit function .

The titles correspond to those shown on the block diagram.

Blcsck Diagram

The block diagram shows tfie stages and basic interconnec-
tions of each major circuit in the instrument. Each circuit is
described in detail. Use the block diagram and detailed cir-

cuit diagrams for reference.

input Cor+ditioning

THEORY OF OPERATION

Input signals are applied to front panel connector J4015, or
through connections at the rear interface. The position of
Input selector jumper P4014 selects either front panel or
rear interface input. Input to the rear interface is terminated
in 50 0 (84015) to allow connections using standard 50 St

coaxial cable. input signals pass through DCIAC coupling

switch S4024 into a frequency compensated attenuator net-
work . Attenuator switch S402S is normally in the X 1 posi-
tion, which allows the signal to pass directly through. Five
times attenuation is provided by 84023 and 84024. 0#021
and 04025 provide frequency compensation . 84028 is the 1

MSi, input termination . 84032, 84036, and 04036 serve to
limit current to grid compensate for capacitance around the
gate of 04022. Overvoltage protection is provided by
084032 and 084037 . These diodes clamp the signal at ap-
proximately ±5.5 V.

A matched pair of FET's, X4022 and 04023, form a high
impedance differential comparator. Constant current to ibis
amplifier is supplied by Q4021 with associated circuitry . The

voltage at tl3e gate of Q4023 is set by the TRIGGER LEVEL
control (84037}. This voltage is divided across 84033 and
84034 to approximately ±2.2 V.

The output of the comparator drives a three stage line re-
ceiver, the inputs of which are pins 9 and 10 of 030228 . The

first stage matches the impedance of the comparator to the

second stage amplifier . E13022A is a voltage amplifier with a

gain of approximately three. The third stage, 1130220, is

configured as a Schmitt trigger circuit. High frequency peak-

ing is accomplished by 03021 _ This stage serves to shape

the inputs into fast edge outputs which feed to the counter.

Signal Ro~rting

Section 3--DC 504A

Output from the Schmitt trigger is routed through one of

three paths to the counter circuit. Qepending on the function

or frequency range selected, signals pass directly, through a
x-10 prescaler, or through a X 100 restitution multiplier
(phase-locked loop) to the counter.

DIRECT . This routing to the counter is through a switching

circuit composed of tJ1p63A, Q1066, and Q1068. For ail

signals, except frequerscies to tae multiplied ar divided, ar

negative pulse measurements, Q1fl68 turns off and the sig-

nal path is through Q1066. Vrlhen the instrument is set to
measure negative pulse width, 01066 turns off and the sig-
nal path is through Q1068. When measuring frequencies
higher than 10 MHz, Q1066 and iD1068 are both turned off

and the path is through the ~10 Prescaler, 02087.

The output of the switch'ng circuit is fed to pin 9 of U1063B .

The differential outputs of 010638 drive an ECL to TTL

converter, Q1fl62 and G11064 . The converter outputs are

inverted through U1048A and 010488 and applied directly

to the A and B inputs of the counter, 02047 (Diagram 3) .

PRESCALER . Inputs at frequencies from 10 MHz to 100

MHzare routed through a ;10 prescaler . In this mode, both
transistor switches (Q1066 and 01068) are off and the sig-
nal is applied to the input (pin 7) of 02067. This integrated
circuit is a -:-10 counter; the output frequency is one-tenth
the input frequency. The prescaler output (pin 15) connects

to pin 10 of 1110638 . The signal then routes through the
ECL to TTL converter to the counter circuits. The prescaler
is enabled when pin 9 is pulled low through 52061 A in the

FREQ TO 100 MHz positIOR .

X100 MULTIPLIER. With the FUNCTION switch in the

FREC3LJENCY TO 10 MHz position, inputs ranging between
10 Hz and 25 kHz route to a X100 Resolution Multiplier
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(phase-locked loop) circuit . This is an automatic function un-

	

at pin 13 of U1048E causes its output to go high extinguish-
less the loop is disabled by moving jumper P1040 (PLL De-

	

ing the MULTIPLIER LOCK indicator (Diagram 4) . When the
feat) to the ground position.

	

loop is locked, the output of 010520 goes low and the indi-
cator is on.

Transistor 01056 serves as an ECL to TTL converter. The
input signal is buffered and inverted by U1052D and fed to
pin 14 of 02054. (The output signal from U1052D is +5 V to
-5 V). This integrated circuit consists of a phase compare-

	

Counter O3
for and voltage oonfrolled oscillator. Only the phase com-
parator is utilized . The phase of the signal at pin 14 is

	

The counting circuitry for the DC 504A is contained almost
compared to the phase of the signal at pin 3. The output at

	

entirely in one integrated circuit package 02047. With the
pin 13 determines the oscillator frequency. The voltage con-

	

exception of R2051, 02051, 02052, 02053, and a 10 MHz
trolled oscllator (VCO) consists of U1044A, B, C, 01053

	

crystal (Y2054), the time base circuit is internal to the pack
and 611054.

	

age. Range, function detection, switching circuitry, time sbt,
and display segment decoders and drivers are contained in
the package.

To understand the operation of the oscillator circuitry, as-
sume that the emitter of 01054 is at about +5 V. Cun-ent
fbws through U1044A and R1046 charging capacitor

	

The external oscillator input to the counter at pin 33 is con-
C1052. Pin 10 of 010440 is at about +5 V and pin 12 at

	

netted to the buffered internal time base output, pin 38 .
about -5 V. 01054 is fumed off, with its base at about +5

	

Counter timing can also be from a clock signal external to
V. The drain of U1044A goes negative at a rate determined

	

the instrument by moving P2042 to the Ext position. This
by the can-ent flow through it. When the voltage at the drain

	

signal is taken from pin 14A on the rear interface and buff
of U1044A drops to about 0 V, pin ~ 2 of 010440 switches

	

ered by 020270 .
to about +5 Vand pin 8 of 010448 goes low fuming 01054
on. As can-ent flows through 011054, the voltage drop
across R1046 increases tuming.on 01053. Current flow

	

Variable capacitor 02051 serves to compensate for varia-
through 01053 is much greater than through U1044A and

	

tions in the 10 MHz crystal and wilt vary the ~ciNator fre
pin 10 of 010440 rises rapidly until 010440 and 010448

	

quency several hundred Hertz.
change state . This turns off 01054 and repeats the cycle.
The output wavefonn at the collector of 01054 is a fast
spike from about -5 V to about 0 V. The frequency of the

	

The counter has two inputs for measured events ; input A
circuit varies from about 500 Hz to about 3.5 MHz. This is

	

(pin 40) and input B (pin 2). All signals to these inputs come
accomplished by varying the current through U1044A and

	

through the ECL to TTL converter circuit (Diagram 2). All
consequently the charge time of 01052.

	

events to be counted, except width, are applied to input A.
In the width mode, the counter measures the time interval
between an event on A input and an event on B input. For

The positive going (-5 V to 0 V) spike, at varying frequen-

	

example: in the width positive mode, the rising edge of the
ties, feeds to U1052A, is buffered, inverted and applied to

	

pulse triggers inputA starting the count, and the failing edge
the input of 01032 (pin 4) . This integrated circuit (U1032A

	

triggers input B stopping the count. There are four other
and B) divides the output frequency by 100. The output of

	

inputs that set the counter to measure and display signals
01032 (pin 13) feeds through 01043, a TTL to MOS con-

	

applied to inputs A and B. These inputs are: Range (pin 21),
verter, to the second input of the phase comparator (02054

	

Function (pin 4), Control (pin 1), and Ext Decimal Point (pin
pin 3) .

	

20). The counter digit drive (time slot) outputs, through the
range and function select circuitry, provide the caitrol sig-
nals . This is discussed in more detail under the heading

If the frequency of the waveform at the collector of 01054

	

Range and Function Selection.
goes higher than exactly 100 times the input (pin 14 02054),
the output voltage at pin 13 of 02054 goes more negative,
reducing the oscllator fn~uency until both frequencies are

	

The

	

Run/Hold

	

function

	

is

	

controlled

	

by

	

front

	

panel
in lock . The oscillator output at pin 3 U1052A feeds through

	

pushbutton switch S3032. When the switch is in the RUN
010528 and 010630, is converted to ECL levels and ail-

	

(out) position, pin 39 of 02047 is low through 03031 . When
plied to the third input, pin 11, of 010638 .

	

the switch is moved to the HOLD (in) position, pin 39 is at
+5 V stopping the counter. The last complete measurement
made is displayed. When operating in the TOTALIZE mode,

When the arcuit is out of lock, pin 1 of 02054 goes low

	

activating HOLD stops only the display; the punter contin-
tuming 01057 on and 01052 off. This results in a high at

	

ues to accumulate information . Returning to RUN updates
the output (pin 8) of 010520 . This high is applied to pin 9 of

	

the display to the data in the accumulator and the count
010318 (Diagram 5) causing its output to go low. This low

	

continues.
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The Reset Input, pin 19, is high when the counter is running .

	

low when the gate is open and the counter is making aL

	

Moving S3012A (RESET) to the reset position resets the

	

measurement. This output is buffered and inverted through
counter to zero and clears the display. With S3012A in this

	

U1048D . The high output from 010480 turns the pulse
position, pin 12 of U1031C (Diagram 5) is also pulled low

	

stretcher circuit on, Q2023 and X2027 (Diagram 4), which
enabling the gate and allowing TS8 to pass through the

	

illuminates the GATE indicator . This circuit lengthens short
gate . TS8 is inverted through 01031 A and applied to the

	

gate pulses (to approximately 50 ms) so that the GATE indi-
_~

	

counter Control Input, pin 1 . During TS8, the counter Dis-

	

cator is on long enough to be visible.
-

	

play Test function is activated and all segments and decimal
points in the display are illuminated .

The STORE (pin 5) and RESET (pin 32) outputs latch and
reset the autorange circuit . See Autorange . Refer to Fig . 3-1

The BCD outputs, pins 6, 7, 17, and 18 are used to detect

	

for the Gate, Store, and Reset relationship.
display zeros. The BCD information is applied to U1037A
which triggers the autorange circuitry . Additional details are

_ _

	

contained in the discussion on Autoranging .

	

The digit select and segment drive outputs drive the display
a -a1

	

elements directly . However, because these outputs are nei-
ther TTL nor CMOS compatible, they are routed through

,a

	

The Measurement In Progress output at pin 3 is used to

	

level shift circuitry to drive the Range and Function Select
drive the front panel GATE indicator. The level at this pin is

	

components . The level shift circuit consists of a pair of

a ,af

s ~

	

~----

GATE

t _
190-200 ms

-~

	

-1MEASUREMENT
IN PROGRESS

sroRE

RESET OUT

30-40 ms~

	

~

	

(E60 ms

STORE -

	

Clears and updates display latches.

RESET OUT -

	

Clears counters; ready for next measurement .

GATE -

	

Nigh for length of time selected with TIME/AVGS switch .

MEASUREMENT

	

Low for length of time gate is open; illuminates GATE indicator during
IN PROGRESS -

	

this time . High for approximately 200 ms between measurements.

Fig. 3-1 . Relationship of display update and counter reset signals .

a29~O7
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quad-comparators 02043 and 02045. The reference volt-

	

In like manner each of the other functions is selected and
age (minus input) of each unit is set at +2.5 V through

	

routed to the counter Function Input.
divider R2034 and R2035. The open collector output of each
device is pulled up to +5 V through 10 kSt resistors,
R1043B through I . The outputs of these comparators drive

	

Range Select . Range selection is accomplished by routing
Multiplexer 01012 and the Function Select circuitry (Dia-

	

the time slots through multiplexer 01012. Manual range se
gram 5).

	

Iection is via the front panel TIME/AVGS switch, S2061 B,
which controls the A and B select line inputs to the multi-
plexer . All time slot switching is internal to 01012. The x

Function, Range, 8r Decimal Point Select O5

	

output, pin 13, goes directly to the counter Range input, pin
21, 02047.

Function and range selection in the DC 504A is accom-
plished through a combination of switch closures and
counter time slot routing. Table 3-1 shows the relationship
between function, range, time slot output, and counter
input.

Function Select. Time slot switching logic for function se-
lection is provided by 01036. One input of each of the gates
is controlled by front panel FUNCTION switch S2061A. The
other input of each gate is controlled by time slot output
from the counter, 02047. FUNCTION switch closures are
grounded through 02031 and the time slot signals are ac-
tive low.

To understand the switching action of the function select
circuit, assume the FUNCTION switch is in the PERIOD po-

	

When measuring frequencies within the range of the Multi-
sition . In this position, pin 2 of U1036A is pulled low. This

	

plier circuit, the display decimal point must be shifted left
allows TS8(Time Slot 8) to pass through the gate to pin 10

	

twodigits . Pins 8 and 9 of U1031 B are pulled low setting the
of 010378 . The output of 010378 drives pin 4 of the

	

output, pin 10, high . Pin 8 of U1025C is driven high, dis-
counter, 02047 (Diagram 3), setting it to the Period mode .

	

abling the gate . The high output of 01031 B is also inverted

COUNTER INPUT PIN #

FUNCTION INPUT
PIN 4

RANGE INPUT
PIN 21

CONTROLINPUT
PIN 1

EXTERNAL DECIMAL POINT
INPUT
PIN 20

3-4

Table 3-1
COUNTER INPUT, FUNCTION/RANGE SELECT, AND TIME SLOT RELATIONSHIPS

FUNCTION/RANGE

FREQUENCY
PERIOD
WI DTH
TOTALIZE

(TIME/AVGS)
.01 SEC/1
0.1 SEC/10
1 SEC/100
10 SEC/1000

EXT OSC ENABLE
EXT D.P . ENABLE
DISPLAY TEST

Decimal Point Logic. The display decimal point is placed
automatically by the counter (02047) for all measurement
functions applied directly to the counter inputs . For those
functions that are multiplied or divided prior to measure-
ment, decimal point positioning is accomplished through se-
lected time slot application to the counter Ext D.P . Input, pin
20 . This input is enabled during TS3 at the counter Control
Input, pin 1 . TS3 is controlled and gated through U1034C
and D. During TOTALIZE and measurement of PERIOD,
WIDTH, and FRED TO 10 MHz (with the multiplier off), pin 8
of U1034C is held low preventing TS3 from enabling the
counter Control Input. During these measurements, circuitry
internal to the counter sets the decimal point.

TIME SLOT (DIGIT)

TS1 (DO)
TS8 (D7)
TS5 (D4)
TS4 (D3)

TS1 (DO)
TS2 (D1)
TS3 (D2)
TS4 (D3)

TS1 (DO)
TS3 (DZ)
TS8 (D7)

Decimal point is output for same time slot (digit) that is connected to this input.



through

01048E driving pin 5 of 010258 low to enable the	

Output

from pin 1 of U2027A drives pin 2 of U1034A high

gate .

The low output of 01048E also drives pin 4 of U1026A	

switching

the output low, removing the resets on 01011 A

low

switching its output high

.

The high now at pin 8 of	

and

01011 B

.

The reset caused the D outputs, pin 2 and pin

U1034C

enables the gate and TS3 passes to pin 1 of the	

14,

to be high

.

With pin 10 of 020268 and pin 12 of U2026C

counter .

This enables the Ext D

.P .

Input

.

Depending on the	

high

(enabled) by U2027A, the high levels at pins 9 and 13

range

(gate time) selected, TS4, 5, 6, or 7 gates through	

switch

the output of these gates low

.

The low outputs from

010258

to 010250

.

The time slot now at U1025D (pin 11)	

020268

and U2026C drive the control inputs of 01012 low

.
is

applied to the Ext D

.P .

Input (pin 20) of the counter

.

	

This

causes time slot one (TS1) to appear at the x output,

pin

13

.

With TS1 applied to the Range Input, pin 21 of

02047,

the counter selects the shortest range,

.01

sec

.

A

Since

frequencies above 10 MHz are divided by ten prior to	

measurement

is made and the result displayed

.

If the dis-

counting,

the display decimal point must be shifted one digit	

played

result does not fill digit six (MSD), U1037A (Diagram

to

the right

.

During this condition, pin 5 of U2026A is pulled	

3)

detects all lows on its inputs, during TS6, causing the

low

through S2061 A forcing the output high

.

This sets pin 8	

output

to go high (display zero)

.

The high at pin 1 of U1037A

of

U1034C high to gate TS3 through to the counter Control	

is

applied to the Oata input, pin 9, of 010248

.

The leading

Input,

pin 1

.

This enables the Ext D

.P .

Input

.

Pin 8 of	

edge

of TS6 triggers the input of a one shot multivibrator,

01031

B is high during these measurements, and the output	

pin

5 of U1023A

.

About halfway through TS6 (approximate-

remains

low

.

The low output from 010318 sets pin 8 of	

ly

125 us) the ~ output, pin 7, of U1023A goes high

.

This

U1025C

low enabling this gate

.

The low output from	

high

is applied to the Clock input, pin 11 of 010248, which

010318

is inverted through 01048E and applied to pin 5 of	

latches

the high present on the Data input

.

Since 010248 is

010258

disabling this gate

.

The low output from 010258	

in

a set state, latching a high on the Data causes no change

enables

U1025D and, depending on the range (gate time)	

in

state and the D output, pin 12, remains low

.

This low is

selected,

gates TS1, 2, 3, or 4 through to the Ext D

.P .

Input	

inverted

through 020278 driving the J and K inputs of

(pin

20) of the counter

.

Refer to Table 3-2 for Time Slot (TS)	

U1011A

high and putting the flip-flop in the toggle state

.

The

to

decimal point relationships

.

	

Store

pulse from pin 5 of the counter, 02047, is applied to

the

CLOCK input, pin 3, causing U1011A to change state

.
U

101 t A ~, pin 2, switches from high to low driving pin 13 of

U2026C

low

.

The output of U2026C switches from low to

high

driving the A input, pin 10, of the multiplexer high

.

This

change

in the control input causes TS2 to appear at the

In

the Auto mode, the front panel TIME/AVGS switch	

output,

pin 13, which is applied to the Range input of the

(S2061

B) is disconnected from the multiplexer (U 1012) con-	

counter .

The counter selects the next longer gate time, 0

.1
trot

inputs

.

In this mode, the output of the autorange circuit	

sec,

and another measurement is made and displayed

.

If the

controls

the inputs to the multiplexer

.

Setting S2061 B to the	

second

gate time selected is still too short to fill the sixth

AUTO

position pulls pin 2 of U2027A low through Q2032

.

	

digit

(MSD), the events are repeated and TS3 selects the

This

switches the output high enabling the autorange circuit

.

	

next

longer gate time, 1 sec

.

~a

.~s

.s

~1

:e

` .

_

s ...'ar
__

Autorange

SO

.01

SEC/1

TIME/AVGS

Table

3-2

TIME

SLOT TO DECIMAL POINT RELATIONSHIP

FUNCTION

Theory

Of Operation-DC 504A

FRED

TO 10 MHz	

FRED

TO 10 MHz	

FRED

TO 100 MHz	

TOTALIZE
PERIOD

	

(X100

MULTIPLIER)	

(=10

PRESCALE)

WIDTH

SLOT

I	

DECIMAL

I SOT I	

DECIMAL

I SOT	

DECIMAL

~SOT DECIMAL

TS2

	

0.0

TS4	

0.000

TS1	

0.

TS1	

0.

0.1

SECI10	

TS3

	

0.00

	

TS5

	

0_0000

TS2	

0.0

	

TS1

	

0.

1 .0

SEC/100	

TS4

	

0.000

	

TS6

	

0.00000

	

TS3

	

0.00

	

TS1

	

0.

10

SEC11000	

TS5

	

0.0000

	

TS7

	

x000000

	

TS4

	

0.000

	

TS1

	

0.

EXT

D

.P .

ACTIVE	

NO

	

YES

	

YES

	

NO
'Decimal

port implied to left of digit six

.
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When the counter selects a gate time that results in the

	

generated within counter 02047 (Diagram 3) . Individual seg-
display of digit six at least one of the BCD lines driving

	

meat drive (a through f and dp) is also generated within the
U1037A (Diagram 3) will be high and the output, pin 1, is low

	

counter . The OVERFLOW indicator, D52011, connects to
driving the Data input, pin 9, of U_1024B low . TS6 triggers

	

the seventh digit position . Whenever time slot 7 (TS7) and
the input of U1023A causing the O output to go high . This

	

either segment line b or fare active this LED illuminates
high is allied to the Clods input of U1024B. The high Clock

	

indicating a display overflow condition . Capacitor C2031,
input latches the low on the Data input causing a change in

	

one section of which is connected to each time slot line,
state . The O output switches from low to high . This high at

	

serves to suppress any noise spikes that might result in
pin 5 of U2027B causes the output to go low driving the J

	

erroneous displays .
and K inputs of U1011A low . With the J and K inputs held
low, the Store pulse from the counter cannot toggle the
device. No change at the input of 01012 results in no
change in time sbt output . Measurements will continue us-
ing the last gate time selected.

Power Supplies

	

3O

The Autorange circuit prevents the counter advancing to the

	

The DC 504A receives power from the power module via

10 sec gate time . If the 1 sec gate time is too short to fill

	

interface connections on the rear edge of the main circuit

digit six, measurements continue in this gate time, display-

	

board. The voltages supplied depend on the power module

ing as many digits as time allows. Conditions at the output

	

bung used. Typical nominal voltages are : +26 Vdc TM

of U1011B when the 1 sec gate time was selected, prevent

	

5000 Series (+33.5 Vdc TM 500 Series), -26 Vdc TM

advancement to the 10 sec time . When the 1 sec gate time

	

5000 Series (-33.5 Vdc TM 500 Series) and +8 Vdc TM

is selected, the O output, pin 15, of 01011 B switches high .

	

5000 Seres (+11 .5 Vdc TM 500 Series) . The regulated +5

This high is inverted through U2027B, driving the J and K

	

V and -5 V supplies for the DC 504A are developed from

inputs of U101 1A low , disabling the device. With the J and K

	

these voltages .

inputs low, the Store pulse from the counter does not cause
a change in state . TheDoutput remains high, U2026C out-
put remains low, no new time slot information is sent from

	

The +5 V supply, except for a series pass transistor locat-

U1012, and the counter continues measuring in the 1 sec

	

ed in the power module, is contained almost entirely within

range .

	

regulator package 02013. This regulator package contains
a reference, operational amplifier, and current limiting ele-
ments, The regulator is powered by the fused +26 V/+33.5

Overflow conditions (when the counter tries to display digit

	

V supply from the power module . The regulated +5 V is

seven) are detected during TS7 . When an overflow condi-

	

developed from fused +8 V/+11 .5 V furnished by the pow-

tion occurs, the Data input, pin 5, of U1024A goes low

	

~ module .
through Q1025 (Diagram 3) . TS7 triggers the input to
010238 causing the D output to go low for approximately

	

The output of 02013 drives the series pass transistor . The
125 ~s, then returns to the high state. This high at the Clock

	

regulator reference voltage, +7.15 V (nominal), is divided to
input, pin 3 of U1024A, latches the low on the Data line and

	

+5.00 V by 83012 and 83015 and connected to pin 5 (V,e,toggles the device causing the Q1 output to go low . This low
at pin 1 of U1034A causes the output to go high . This high

	

In). Frequency compensation for the regulator is provided by
resets U1011A and U1011B, causing their ~ outputs to go

	

83014 and C3013. The 0.3 St resistor, 82016 in the emitter
high . These highs are inverted through

	

U2026B and

	

circuit of the series pass transistor, is the external current

U2026C. The output from these gates drives the multiplex-

	

sensing element . Should the current flow through 82016

ers (01012) control inputs low causing TS1 to appear at the

	

reach approximately 2 A, the sensing and drive circuitry

output, pin 13. TS1 at the Range input, pin 21, sets the

	

within the regulator reduce base drive to the series pass
counter to the shortest (.01 sec) gate time. The counter pro-

	

transistor . This results in reduced supply output and shut-
gresses through the succeeding longer ranges as previously

	

down if current demand rises sufficiently .
described .

The entire -5 V supply, except filter capacitors C2014 and

Display

	

4O

	

C3014, is contained within regulator package 02014 . This
regulator receives supply voltage from the fused power

The display consists of six common cathode seven segment

	

module -26 V/-33.5 V supply and is completely self
LED's . Digit select time slot pulses (TS1 through TS8) are

	

contained .



Perform the Adjustment procedure if the instrument fails to

	

tern and at the factory service center. Contact your local
_

	

meet these checks, In some cases, readjustment may not

	

Tektronix

	

field

	

office

	

or

	

representative

	

for

	

further
correct the discrepancy ; circuit troubleshooting is then indi-

	

information .
Gated . Also, use this procedure to determine axeptability of

t ,s

	

performance in an incoming inspection facility.

PERFORMANCE CHECK PROCEDURE

Introduction

	

Services Available

Section 4-DC 504A

This procedure checks the electrical performance require-

	

Tektronix, Inc. provides complete instrument repair, adjust-
meets as listed in the Specification section in this manual.

	

meet, and performance verification at local field service cen-

The test equipment (or equivalent) listed in Table 4-1 is sug-
gested to perform the Performance Check and Adjustment

To ensure instrument accuracy, check the performance ev-

	

Procedures .
ery 2000 hours of operation or at a minimum of every 12
months if used infrequently . Allow 30 minutes warm up time
prior to performing any checks .

Adjustment Interval

Test Equipment Required



Checks and Adjustments-DC 504A

Perf . Adj.
Description

	

I

	

Performance Requirements

	

Check I Proc.

	

!

	

Example

Power Module

	

I

	

X

	

X

	

TEKTRONIX TM 506 or TM
5006

Oscilloscope Mainframe

	

I Dc to 250 MHz bandwidth

	

I

	

X

	

I

	

I TEKTRONIX 7704A

Vertical Plug-In

	

~ Bandwidth, do to 200 MHz

	

I

	

X

	

I

	

I TEKTRONIX 7A16A

Horizontal Plug-In

	

I Fastest sweep rate i0 ns

	

~

	

X

	

I

	

I TEKTRONIX 7880

Leveled Sinewave Generator

	

~ Calibrated amplitude > 135 MHz

	

~

	

X

	

~

	

I TEKTRONIX SG 503

Pulse Generator

	

~ Risetime < 1 ns

	

~

	

X

	

~

	

~ TEKTRONIX PG 502

Function Generator

	

Range, Sinewave 10 Hz to 1 MHz ;

	

X

	

TEKTRONIX FG 501A
Offset +7 .5 V level

Digital Multimeter

	

~ 4z digits, 0.5%

	

I

	

X

	

I

	

I TEKTRONIX DM 501A

WWVB 60 kHz

	

1 MHz ±1 X10 -9 out ut

	

X

	

X

	

SPECTRACOM CORP Typep
Receiver/Frequency Standard I 18161

50 i2 Feedthrough Termination

	

I Bnc connectors

	

I

	

X

	

~

	

X

	

I Tektronix Part No . 011-0049-01

Coaxial cable, 50 SZ Precision 36 I Bnc connectors

	

I

	

X

	

I

	

X

	

I Tektronix Part No . 012-0482-00

inch

Adapter, Bnc Female to Dual

	

I

	

I

	

X
Banana

50 S2, 10X Attenuator

	

Bnc connectors

	

X

	

Tektronix Part No . 011-0059-02

50 S2, SX Attenuator

	

Bnc connectors

	

X

	

Tektronix Part No . 011-0060-02

Flexible Extender

	

X

	

Tektronix Part No . 067-0645-Ot

1 . Check Display

	

d. Reset the DC 504A by pushing the RESET button .

Test Equipment Required :

a. Set the DC 504A controls as follows:

	

f. Set the function generator to 20 Hz.

Function Generator

	

e. CHECK-that the least significant digit (far right) in the

50 C Termination

	

DC 504A display counts from 0 to 9 and carries to the next

X10 Attenuator

	

digit.

FUNCTION TOTALIZE
TIME/AVGS AUTO
COUPL DC
ATTEN

	

X1

b. Set the function generator to produce a 2 Hz sine wave
with an amplitude of approximately 5 volts and zero offset
(into 50 4) .

c. Connect the function generator output, through a X 10
attenuator and 50 SZ termination, to the DC 504A input.

Table 4-1
LIST OF TEST EQUIPMENT REQUIREMENTS

Tektronix Part No. 103-0090-00

g. CHECK-that the second digit in the DC 504A display
counts from 0 to 9 and carries to the third digit.

h. Increase the function generator frequency in decade
steps until all six digits in the display have been checked.

i . CHECK-that the OVERFLOW light on the DC 504A
comes on after the most significant digit (far left) has count-
ed to 9.



m. CHECK-that the DC 504A display indicates a new
number and continues counting from there'

	

c. Adjust the DC 504A TRIGGER LEVEL control for a sta-
ble display.C ?

	

n. Set the function generator frequency to 200 kHz.

d. CHECK-that the DC 504A display reads between
999 .994 and 000.006 (±5 ppm ±1 count). The OVER-

o. Set the DC 504A FUNCTION switch to FREQ TO 10

	

FLOW light will be on if the count is greater than 999.999 .
MHz and the TIME/AVGS switch to the .01 SEC/1 position .

j . Set theDC 504A DISPLAY UPDATE switch to the HOLD

	

a. Set the DC 504A controls as follows:
position.

	

FUNCTION

	

FRED TO 10 MHz
TIMEIAVGS

	

1 .0 SEC/100

k. CHECK-that the DC 504A display remains stable.

	

COUPL

	

DC
-

	

ATTEN

	

X1
TRIGGER LEVEL

	

midrange

a ~r

t _~~

_~1

__
e -Jt

t _~

I . Set the DC 504A DISPLAY UPDATE switch to the RUN
position . b. Connect a coaxial cable and 50 SZ termination from the 1

MHz frequency standard to the DC 504A input connector.

s_

~'~

	

2. Check Time Base Oscillator Frequency

	

f. Return the DC 504A ATTEN switch to the X1 position .

Test Equipment Required :
-~

	

g. Remove all connections for the next step .
1 MHz Frequency Standard

--

	

50 S2 Termination

_

	

REV JAN 1984
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p. CHECK-that the DC 504A display reads approximately
200.0 kHz.

q. Rotate the DC 504A TIMEIAVGS switch clockwise
through each position .

r . CHECK-that the DC 504A display indicates one addi-
tional digit of resolution fa each succeeding switch position .
In the 10 SEC/1000 position the OVERFLOW light will be
on.

s. CHECK-that the DC 504A display reads approximately
200.000 kHz with the TIME/AVGS switch in the AUTO
position.

NOTE

Stability of the display wiU depend on stability of the
signal source used.

t . Push the RESET button and check that the display
shows all 8's with all deamal points illuminated .

u. Remove all connections for the next step .

e. Remove this connection for the next step .

3. Check Input Impedance

Test Equipment Required :

Digital Multimeter
50 n Termination

a . Set the DC 504A controls as follows:

FUNCTION

	

FRED TO 10 MHz
TIME/AVGS

	

0.1 SEC/10
COUPL DC
ATTEN

	

X1

b. Connect the BNC Female to Dual Banana adaptor to the
Digital Multimeter with the adaptors GND connected to the
HI input of the meter. Connect the DC 504A to the meter.
Set the Digital Multimeter to read 1 MS2.

c. CHECK-that the digital multimeter display reads be-
tween .990 MS2 and 1.010 MSt.

d. Set the DC 504A ATTEN switch to the X5 position .

e. CHECK-that the digital multimeter display reads be-
tween .990 MSt and 1 .010 MS2.
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4. Check Attenuator

	

m. Repeat steps 4k and 41 several times to arrive as close

Test Equipment Required :

	

as possible to the point where the GATE light just comes
on.

Pulse Generator
Digital Multimeter
X5 Attenuaor
50 SZ Termination

FUNCTION PERIOD
TIME/AVGS AUTO
COUPL OC
ATTEN

	

X1
TRIGGER LEVEL

	

fully clockwise

b. Set the pulse generator for manually triggered output .

c. Connect the pulse generator, through a 50 0 termination
and 5X attenuator, to the digital multimeter .

e. Move the connection from the multimeter to the DC
504A input.

g. Adjust the DC 504A TRIGGER LEVEL control counter-
clockwise until the GATE light just comes on .

j . Remove the X5 attenuator from the test set up and' re-
connect the cable.

k. Press the DC 504A RESET button .

I . Adjust the pulse generator output control clockwise until
the DC 504A GATE light just comes on .

n. Move

	

the

	

connection

	

from

	

the

	

DC 504A to

	

the
multimeter.

a. Set the DC 504A controls as follows:

	

o. Note the multimeter reading.

p. Divide the reading obtained in step 4o by the reading
obtained in step 4d .

q. CHECK-that the result obtained in step 4p is between
4.90 and 5.10.

r . Remove these connections for the next step .

5. Check Low Frequency Stability
d. Adjust the pulse generator output for approximately 1

	

Test Equipment Required:
volt reading on the multimeter. Note the reading. (The Pulse
Generator is used as a voltage source in this case .)

	

Function Generator
50 ft Termination

a. Set the DC 504A controls as follows:

FUNCTION

	

FRED TO 10 MHz
TIME/AVGS AUTO

f. Press the DC 504A RESET button.

	

COUPL

	

DC
ATTEN

	

X1
TRIGGER LEVEL

	

midrange

b. Set the function generator controls to produce a 25 kHz
sine wave with an amplitude of 60 mV centered around 0

h. Repeat steps 4f and 4g several times to an-ive as close

	

volts. Attenuate the output if necessary.
as possible to the point where the GATE light just turns on .

c. Connect the function generator output, through a 50 fZ
i . Set the DC 504A ATTEN switch to the X5 posftion .

	

coaxial cable and 50 n termination, to the DC 504A INPUT
connector.

d. Adjust the DC 504A TRIGGER LEVEL control for a sta-
ble display.

e. CHECK-that the DC 504A display reads approximately
25.0000 kHz and the MULTIPLIER LOCK light is on . The
display must be stable within 100 counts .



L.

f. Readjust the function generator controls to produce a 10
Hz sine wave .

~ _s
f . CHECK-that the DC 504A display reads approximately

g. Adjust the DC 504A TRIGGER LEVEL control for a sta-

	

100000. kHz and is stable within one count.

c a
ble display.

FUNCTION PERIOD

b. Set the sine wave generator to produce a 100 MHz sig-

	

TIME/AVGS

	

AUTO

a_.

	

nal with a peak-to-peak amplitude of 70 mV centered

	

COUPL

	

DC

r _-~

	

around 0 Volts.

	

ATTEN

	

X1

c. Adjust the DC 504A TRIGGER LEVEL for a stable

	

b. Set the pulse generator to produce a 2.55 MHz square

display.

	

wave with an amplitude of 60 mV p-P.

r-~

	

c. CHECK-that the DC 504A display reads approximately
d. CHECK-that the DC 504A display reads approximately

_

	

100000 . kHz and is stable within one count.

	

.392 ws and is stable within one count. Note the reading.

REV JUL 87
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h. CHECK-that the DC 504A display reads approximately
.01000 kHz and the MULTIPLIER LOCK light is on . The
display must be stable within 10 counts .

i . Set the function generator do offset to a Ieve1 at least 0.5
volts negative .

j . CHECK-that the DC 504A display reads .000 kHz and
the MULTIPLIER LOCK light is off.

k . Set the DC 504A COUPL switch to AC .

I . CHECK-that the DC 504A display i5 stable at approxi-
mately .01000 kHz and the MULTIPLIER LOCK light is on .

m. Remove these connections for the next step .

6. Check High Frequency Stability

Test Equipment Required :

Sine Wave Generator
50 n Termination

a. Set the DC 504A controls as follows:

FUNCTION

	

FRED TO 100 MHz
TIMEIAVGS AUTO
COUPL DC
ATTEN

	

X1

7. Check Period and Width

Test Equipment Required :

Pulse Generator
50 n Termination
X10 Attenuator

Checks and Adjustments-t>C 504A

e. Set the sine wave generator amplitude to 4.0 V.

g. Set the sine wave generator frequency to 10 MHz and
the DC 504A FUNCTION switch to FREQUENCY TO 10
MHz.

h. CHECK-that the DC 504A display reads approximately
10000.0 kHz and is stable within one count.

i . Set the sine wave generator amplitude to 70 mV.

j . CHECK-that the DC 504A display reads approximately
10000.0 kHz and is stable within one count.

k. Set the DC 504A FUNCTION switch to TOTALI2E .

I . CHECK-that the DC 504A display is advancing (digits
will appear blurred and dim) .

m. Leave these connections for the next step .

a. Set the DC 504A controls as follows:
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d. Set the DC 504A FUNCTION switch to WIDTH J't .

e. CHECK-that the DC 504A display reads approximately
.200 ~s and is stable within ±15 counts. Note the reading.

f. Set the DC 504A FUNCTION switch to WIDTH -iJ-' .

g. CHECK-that the DC 504A display rids approximately
.200 r~s and is stable within ± 15 counts . Note the reading.

46

h. The sum of the readings obtained in steps 8e and 8g
should be equal to the reading obtained in step 8c
±.040 ,as .

This completes the performance check procedure for the
DC 504A ; remove all connections.



_~

	

Use this Adjustment Procedure to restore the DC 504A to

	

Make adjustments at an ambient temperature be-
original performance requirements . This Adjustment Proce-

	

tween ~-20°C and +30°C.
_;,;a

	

dare need not be performed unless the instrument fails to
meet the Performance Requirements of the electrical char-
acteristics listed in the Specification section, or ff the Perfor-
manoe Check procedure cannot be completed satisfactorily .

--~

	

If the instrument has undergone repairs, the Adjustment
=

	

Procedure is recommended . Allow thirty minutes warmup
time for operation to specified accuracy (sixty minutes after

	

1- Adjust Time Base Frequency-C2051
storage in a high humidity environment).

	

Test Equipment Required :

1 MHz Frequency Standard
Satisfactory completion of all adjustment steps in this pro-

	

50 it Termination
_,:;a

	

cedure assures that instrument performance will meet the
Performance Requirements .

a . Set the DC 504A controls as follows :a

-a

-.al

-s

=ca

Introduction

	

NOTE

Test Equipment Required

The test equipment (or equivalent) listed in Table 4-1 is re-
quired for adjustment of the DC 504A . Specifications given
for the test equipment are the minimum necessary for accu-
rate adjustment . All test equipment is assumed to be cor-
rectly calibrated and operating within speaflcations.

If other test equipment is substituted, the adjustment setup
may need to be altered to meet the requirements of the
equipment used.

ADJUSTMENT PROCEDURE

Checks and Adjustments-DC 504A

FUNCTION

	

FRED TO 10 MHz
TIME/AVGS

	

10 SEC/1000
COUPL DC
ATTEN

	

X1
TRIGGER LEVEL

	

midrange

b . Connect a coaxial cable and 50 i2 termination from the 1
MHz frequency standard to the DC 504A input connector.

c . Adjust the DC 504A TRIGGER LEVEL control for a sta-
ble display .

Preparation d . ADJUST-C2051 (located on the main board) until the
Access to the Internal adjustments is achieved most easily

	

DC 504A display reads between 99.9998 and 00.0002
when the DC 504A is connected to the power module with a

	

(±0.1 ppm ± 1 count) . The OVERFLOW light will be on .
flexible plug-in extender . Remove the left side cover of the
DC 504A to reach the adjustments on the main board. Refer
to the Adjustment Locations in the pullout pages at the rear

	

This completes the adjustment procedure ;

	

remove aH
of this manual.

	

connections .
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This instrument contains electrical components that are

	

Test Equipment
susceptible to damage from static discharge. See Table 5-1
for relative susceptibility of various classes of semiconduc-

	

Before using any test equipment to make measurements on

tors . Static voltages of 1 kV to 30 kV are common in_

	

unpro-

	

static-sensitive components or assemblies, be certain that

tested environments .

	

any voltage or current supplied by the test equipment does
not exceed the limits of the component to be tested.

MOSor CMOS microcircuits or

	

1
3. Discharge the static voltage from your body by wearing a

	

discretes, or linear microcircuits with
grounded wrist strap while handling these components . Ser-

	

MOSinputs .

	

(Most Sensitive)
vicing static-sensitive assemblies or components should be

	

ECL

	

2
performed only at a static-free work station by qualified ser-
vice personnel.

	

Schottky signal diodes

	

3
Schottky TTL

	

4
High-frequency bipolar transistors

	

-

	

5

4. Nothing capable of generating or holding a static charge

	

JFETs

	

6

should be allowed on the work station surface.

	

Linear microcircuits

	

7
Low-power Schottky TTL

	

8
TTL

	

Least Sensitive

	

9
5. Keep the component leads shorted together whenever

	

"Voltage equivalent for levels:
possible .

	

1 = 10o to 50o V

	

a= 50o v

	

~ = aoo to lo~o v
(est.)

2 = 200 to 500 V

	

5 = 400 to 600 V

	

8 = 900 V

6. Pick up components by the body, never by the leads.

	

3 = 250V

	

6 = 600 to 800 V

	

9= 1200 V

Static-Sensitive Comportertts

	

8. Avoid handling components in areas that have a floor or
work surface covering capable of generating a static charge .

CA t1710q

Static discharge may damage semiconductor compo-
nents in this instrument.

Observe the following precautions to avoid damage :

2. Transport and store static-sensitive components or as-
semblies in their original containers, on a metal rail, or on
conductive foam . Label any package that contains static-
sensitive assemblies or components .

MAINTENANCE

Section 5-DC 504A

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

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

1 . Minimize handling of static-sensitive components .

	

Table 5-1
RELATIVE SUSCEPTIBILITY

TO STATIC DISCHARGE DAMAGE

Semiconductor Classes Relative
Susceptibility

Levels'

(Voltage discharged from a 100 pF capacitor through a resis-
7. Do not slide the components over any surface.

	

tance of 10o tt .)
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Cleaning Instructions

	

removed from the board . Avoid contact with switches (see
This instrument should be cleaned as often as operating condi-

	

CAUTION above) .
lions require. Accumulation of dirt on components acts as an
insulating blanket and prevents efficient heat dissipation that
can cause overheating and component breakdown.

	

Obtaining Replacement Parts

CAUTION

Avoid the use of chemical caning agents that might
leave a film ordamage the plastic material used in this
instrument Usea nonresidue type of cleaner, prefera-
bly, isopropyl alcohol or totally denatured ethyl alco-
hol Before using any other type of cleaner, consult
your Tektronix Service Center or representative.

Exterior . Loose dust accumulated on the front panel can be
removed with a soft cloth or a small brush . Dirt that remains
can be removed with a soft cloth dampened with a mild
detergent and water solution . Abrasive cleaners should not
be used .

Interior. Dust in the interior of the instrument should be re-
moved occasionally, due to its electrical conductivity under
high humidity conditions . The best way to clean the interior
is to blow off the accumulated dust with dry, low pressure
air, then use a soft brush . If further cleaning is required, use
a mild detergent and water solution, flushing well with clean
water.

5-2

CAUTION

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

Ordering Parts
When ordering replacement parts from Tektronix, Inc ., it is
important to include all of the following information .

1 . Instrument type (include modification or option numbers) .

2 . Instrument serial number.

3 . A description of the part (if electrical, include the compo-
nent number) .

4 . Tektronix part number .

Soldering Techniques

Do not clean the circuit board with any solvent, unless

	

WARNI PI G
the pushbutton switches and FUNCTION and
TlME/AVGS switch are removed first. Any solvent
forced or carried under the switches can remove the

	

To avoid electric shock hazard, disconnect the instru
lubricants and cause intermittent operation. Circuit

	

ment from the power source before soldering.
boards andcomponents must be dry before applying
power to prevent damage from electrical arcing.

The reliability and accuracy of this instrument can be main-
tained only if proper soldering techniques are used when

Drying can be accomplished with dry, low-pressure air or by

	

repairing or replacing parts. General soldering techniques
placing in an oven at 40°C to 60°C for approximately four

	

which apply to maintenance of any precision electronic
hours .

	

equipment should be used when working on this insVument .
Use only 60/40 rosin-core, electronic grade solder. The
choice of soldering iron is determined by the repair to be

After making minor board repairs, cleaning is best accom-

	

made.
plished by carefully flaking or chipping the solder flux from
the repaired area .

When soldering on circuit boards or small wiring, use only a
15 watt, pencil type soldering iron . A higher wattage sokier

Isopropyl alcohol can be used to clean major repairs to the

	

ing iron can cause the etched circuit wiring to separate from
circuit board ; however, flush the board well with clean, iso-

	

the board base material and melt the insulation from small
propyl alcohol . Make certain that resin or dirt is carefully

	

wiring . Always keep the soldering iron tip properly tinned to



Interconnecting Pins

Several types of mating connectors are used for these inter-
connecting 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 information provides
the removal and replacement procedure for the various in-
terconnecting methods.

" a

"

~n

" _ n1

w
" U

" _g

_
" -s

" U

" _~

" =y

" _~t

_~

ensure the best heat transfer to the solder joint. Apply only

	

circuit. Try to avoid disengaging one end .before the other.

enough heat to remove the component or to make a good

	

IC's that are soldered in should be carefully unsoldered,_

	

us-

_

	

solder joint. To protect heat sensitive components, hold the

	

ing commercially available de-soldering tools, and gently re-

_~

	

component lead with a pair of long-nose pliers between the

	

moved. Care should be taken not to lift runs or pads from
component body andthe solder joint. Use a solder removing

	

the etched circuit board . If de-soldering tools are not avail-
_-~

	

wick to remove excess solder from connections or to clean

	

able, the pins of the IC may be clipped with diagonal cutters,
circuit board pads .

	

and the pins then individually removed from the board.

Several methods of interconnection are used to electrically
connect the circuit boards with the other boards and
components .

Square Pin Assemblies

See Fig. 5-t . 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.

Multipin Connectors

The pin connectors used to connect the wires to the inter-
connecting 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 scribe be-
tween the connector and the holder and prying the connec-
tor 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-z.

Semiconductors

To remove the in-line integrated circuits installed in sockets,
use an extracting tool . This tool is available from Tektronix,
Inc. ; order Tektronix Part Number 003-0619-00. If an ex-
tracting tool is not available, use care to avoid damaging the
pins . Pull slowly and evenly on both ends of the integrated

Maintenance-DC 504A

Fig. 5-1 . Typical square pin assembly .

fr!~1,̀
~ .

MULTI-PIN
.

	

.
i

,i

~~,, I I~I

MULTI-PIN
CONNECTOR

INDEX

2971-OS

1986-68

Fig. 5-2. Orientation and disassembly of multipin connectors .

5-3
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Release Latcfi Removal

	

6. Remove the three screws that secure the circuit board to

All plastic parts of the latch assembly and the return spring

	

the top (2) and bottom (1) frame rails.

are individually replaceable . However, should the latch ten-
sion spring become damaged, the entire bottom frame, rail

	

~, pull the circuit board straight toward the rear of the in-
assembly must be replaced . strument to disengage the ~nnection to the display circuit

board.

1 . Pull the latch pull bar out approximately 1/8 inch and hold
the latch out.

2. Push the pull bar inward and downward until the retain-
ing pins Gear the slot in the latch.

3. Release the latch and remove the pull bar.

4. Remove the screw securing the lower edge of the main
circuit board to the bottom frame rail .

5. Remove the two screws from the bottom of the front
frame assembly and the two guide pins at the tower edge of
the rear frame.

6. The bottom frame rail can now be removed and the latch
disassembled .

7. Re-assemble in the reverse order.

8. Push the pull bar through the front panel as far as it wilt
go and hold it . Push the latch forward until the pull bar re-
taining pins engage the slot in the latch.

Main Circuit Board (A12) Removal

1 . Remove the side covers. Atab on the front frame assem-
bly and a quarter-tum fastener at the rear secure the
covers.

2. Remove the TIME/AVGS and FUNCTION switch knobs.

3. Disconnect the input cable at J4012.

4. Remove the screw securing 02014 (heat sink) to the rear
frame.

8. Re-assemble in the reverse order. Take care that the
pins on the display board are properly aligned with the mat-
ing connector on the main board.

Display Circuit Board (A10) Removal

1 . Remove the side covers . A tab on the front frame assem-
bly and a quarter-turn fastener at the rear secure the
covers .

2. Remove the release latch pull bar as previously outlined
under Release Latch Removal.

3. Remove the TIME/AVGS and FUNCTION switch and
TRIGGER LEVEL knobs.

4. Remove the nut from the INPUT connector. A special
wrench to remove this nut is available from Tektronix, Inc. ;
order Tektronix Part Number 003-0306-00. If this tool is not
available, exercise care to prevent damage to the front
panel.

5. Disconnect the input cable from the display circuit board
at J4012.

6. Remove four screws that secure the top (2) and bottom
(2) frame rails to the front frame assembly .

7. Pull the front frame assembly carefully straight out to
avoid damaging the interconnecting pins to the main circuit
board_

8. Remove the two screws on the back of the circuit board
and separate the assembly .

9. Re-assemble in the reverse order taking care that inter-
connecting pins, LEDs, etc. are properly aligned.

NOTE

	

t<

5. Remove the two screws and two guide pins that secure

	

Display and indicator LED lead length is critical. If the
the rear frame to the top and bottom frame rails and remove

	

leads of the replacement part are cut shorter than the
the rear frame.

	

original, that digit or_ indicator may not be clearly visi-
ble when viewed from an angle.

r~am~
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Internal Jumpers

	

INT/EXT INPUT (P4014) located on the display board

,, ay

	

Refer to the Adjustments and Test Points illustrations in the

	

(A10)-permits signal measurements via the front
panel INPUT connector (EXT) or the rear interface

pull out pages for the locations of the following internal

	

(INT). P4012 at the rear edge of the Main board (A12)
-°~

	

jumpers.

	

must also be moved to pins 1 and 2 of J4012 for INT.

PLL DISABLE (P1040) located on the main board
(A12)-disables the Phase Lock Loop circuitry .

	

Test Fixture Connectors

The two connectors identified on the schematic diagrams as
J1032 and J2032 are test points used during the manufac-

_~

	

INTIEXT CLOCK (P2042) located on the main board

	

turfing process.
(A12)-selects the internal (10 MHz) time base, or
permits application of an external time base via the

-

	

rear interface .

:c

REAR INTERFACE CONNECTOR

_:

~

	

Refer to Fg. 5-3 for the following .

	

place of the internal time base . The input is one
LSTTL load.

A slot between pins 21 and 22 on the rear connector identi-
fees this instrument as a member of the TM 500 counter

	

Pin 15A External Clock Ground-This is the common con-
family . Insert a barrier in the corresponding position of the

	

nection for the clock input and output signals.
-_~a

	

power module jack to prevent noncompatible plug-ins being
used in that compartment. Consult the power module man-

-

	

ual for further information .

	

Pin 16A input-This is the signal input when the INT/EXT
-cJ jumper is in the INT position . This connection is
_

	

terminated into 50 12 with a maximum input of 4
Functions Available

	

volts peak.

Pin 14A External Clock Input-This connection allows an
external 10 MHz frequency standard to be used in

	

pin 17A Input Ground-This is the common connection for
the rear interface signal input.

_--

--
" _ ;A

_--
r - :~

r ~o
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~J-6

INPUT OR

	

PIN

	

PIN

	

INPUT OR
OUTPUT

	

~ B ~

	

~ A ~

	

OUTPUT

GROUNO

	

9

# -26 Vdo

	

8

NPN SERIES PASS COLLECTOR

	

7

8

GROUND

	

4

GROUND

	

3

# +g Vdc

	

2

t

BARRIER

TM500
BARRIER
SLOT

REAR
VJEW

PLUG-IN

Fig . 5-3 . Rear interface connector assignments .

t7

	

INPUT CND

t6

	

INPttT

i5

	

IaCT CLOCK GNO

t4

	

EXT CLOCK IN

# +2s vd~

	

I i2 I

	

I t2 I

	

# +2s vdc

9 GROUNO

8

	

# -26 Vdc

7

	

NPN SERIES PASS EMITTER

6

	

NPN SERIES PASS BASE

4 GROUND

3 GROUND

2

	

~ +8 Vdc

t

# Non~lnel Volfeye - Moy be hlghar` depending an poi module type .



There are no options fa the OC 504A.

oPT~oNs
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Abbreviations conform toAmerican National StandardVt .t .

	

NAME & DESCRIPTION (column five of the
Electrical Parts List)

Replacement parts are available from or through your local

	

Onty the circuit number will appear on the diagrams and
Tektronix, Inc. Field Office or representative,

	

circuit board illustrations . Each diagram and circuit board
illustration is clearly marked with the assembly number.

Changes to Tektronix instruments are sometimes made to

	

Assembly numbers are also marked on the mechanical exploded
accommodate improved components as they become available,

	

views located in the Mechanical Parts List . The component
and to give you the benefit of the latest circuit improvements

	

number is obtained by adding the assembly number prefix to the
developed in our engineering department . It is therefore impor-

	

circuit number.
tent . when ordering parts, to include the following information in
your order: Part number, instrument type or number, serial

	

The Electrical Parts List is divided and arranged by
number, and modification number if applicable .

	

assemblies in numerical sequence (e .g., assembly A1 with its
subassemblies and parts, precedes assembly A2 with its sub-

If a part you have ordered has b=en replaced with a new or

	

assemblies and parts) .
improved part, your local Tektronix, Inc. Field Office or represen-
tative will contact you Concerning any change in part number .

	

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

Change information, if any, is located at the rear of this
manual .

LIST OF ASSEMBLIES

	

TEKTRONIX PART NO. (column two of the
Electrical Parts List)A list of assemblies can be found at the beginning of the

Electrical Parts List . The assemblies are listed in numerical order.

	

Indicates part number to be used when ordering rF~iace
When the complete component number of a part is known, this list

	

ment part from Tektronix.
wi!I 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 Electncal Farts List .

ABBREVIATIONS

COMPONENT NUMBER (column one of the
Electrical Parts List)

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

Example a.

	

component number

REPLACEABLE
ELECTRICAL PARTS
PARTS ORDERING INFORMATION

Section 7-DC 504A

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

Column three (3) indicates the serial number at which the
part was tirst used Column tour (4} indicatestheserial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers.

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 H&1
can be utilized where possible

A23R1234

	

A2~R~34

	

MFR. CODE (column six of the Electrical Parts
Assembly number

	

Circuit number

	

Llst)

Read : Realstor 1234 of Assembly 23

Example b.

	

component number

A23A2R1234 A23 A2 R1234
Assembly

	

Subassembly Circuit
number

	

number number

Indicates the code number of the actual manufacturer olthe
part . (Code to name and address cross reference can be found
immediately after this page .)

MFR. PART NUMBER (column seven of the
Electrical Parts Llst)

Read: Resistor 1234 of Subassembly 2 of Assembly 23

	

Indicates actual manufacturers pert number .
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr .
Code

	

Manufacturer

	

Address

	

City, State, Zip Code

00136

	

MCCOY ELECTRONICS CO

	

100 WATTS ST

	

MT HOLLY SPRINGS PA 17065-1821

PO BOX B

00213

	

NYTRONICS COMPONENTS GROUP INC

	

ORANGE ST

	

DARLINGTON SC 29532

SUBSIDIARY OF NYTRONICS INC
00853

	

SANCAMO WESTON INC

	

SANGAMO RD

	

PICKENS SC 29671-9716

COMPONENTS DIV

	

PO BOX 128

01121

	

ALLEN-BRADLEY CO

	

1201 SOUTH 2ND ST

	

MILWAUKEE WI 53204-2410

01295

	

TEXAS INSTRUMENTS INC

	

13500 N CENTRAL EXP

	

DALLAS TX 75265

SEMICONDUCTOR GROUP

	

PO BOX 655012
02735

	

RCA CORP

	

ROUTE 202

	

SOMERVILLE NJ 08876

SOLID STATE DIVISION
03508

	

GENERAL ELECTRIC CO

	

W GENESEE ST

	

AUBURN NY 13021

SEMI-CONDUCTOR PRODUCTS DEPT
04222

	

AUX CERAMICS DIV OF AVX CORP

	

19TH AVE SOUTH

	

MYRTLE BEACH SC 29577

P 0 80X 867
04713

	

MOTOROLA INC

	

5005 E MCDOWELL RD

	

PHOENIX AZ 85008-4229

SEMICONDUCTOR PRODUCTS SECTOR
D5828

	

GENERAL INSTRUMENT CORP

	

600 W JOHN ST

	

HICKSVILLE NY 11802

GOVERNMENT SYSTEMS DIV
07263

	

FAIRCHILD SEMICONDUCTOR CORP

	

10400 RIDGEVIEW CT

	

CUPERTINO CAW CA 95014

NORTH AMERICAN SALES
SUB OF SCHLUh~ERGER LTD MS 118

07716

	

TRW INC

	

285D MT PLEASANT AVE

	

BURLINGTON IA 52601

TRW IRC FIXED RESISTORS/BURLINGTON

11236

	

CTS CORP

	

406 PARR ROAD

	

BERNE IN 46711-9506

BERNE DIV
THICK FILM PRODUCTS GROUP

18324

	

SIGNETICS CORP

	

4130 5 MARKET COURT

	

SACRAMENTO CA 95834-1222

MILITARY PRODUCTS DIV
19701

	

MEPCO/CENTRALAB

	

P 0 BOX 760

	

MINERAL WELLS TX 76067-0760

A NORTH AMERICAN PHILIPS CO
22526

	

DU PONT E I DE NEMOURS AND CO INC

	

515 FISHING CREEK RD

	

NEW CUMBERLAND PA 17D70-3007

DU PONT CONNECTOR SYSTEMS
DIV MILITARY PRODUCTS GROUP

24931

	

SPECIALTY CONNECTOR CO INC

	

2100 EARLYWOOD DR

	

FRANKLIN IN 46131
PO BOX 547

27014

	

NATIONAL SEMICONDUCTOR CORP

	

2900 SEMICONDUCTOR DR

	

SANTA CLARA CA 95051-0606

29604

	

STACKPOLE COMPONENTS CO

	

PO BOX 14466

	

RALEIGH NC 27610

SUB OF THE STACKPOLE CORP
32293

	

INTERSIL INC

	

10600 RIDGEVIEW COURT

	

CUPERTINO CA 95014-0704

SUB OF GENERAL ELECTRIC CO
32997

	

BOURNS INC

	

1200 COLUMBIA AVE

	

RIVERSIDE CA 92507-2114

TRIMPOT DIV
54473

	

MATSUSHITA ELECTRIC CORP OF AMERICA

	

ONE PANASONIC WAY

	

SECAUCUS NJ 07094-2917

PO BOX 1501
55680

	

NICHICON /AMERICA/ CORP

	

927 E STATE PKY

	

SCHAUMBURG IL 60195-4526

56289

	

SPRAGUE ELECTRIC CO

	

92 HAYDEN AVE

	

LEXINGTON MA 02173-7929

WORLD HEADQUARTERS
57668

	

R-OHd CORP

	

16931 MILLIKEN AVE

	

IRVINE CA 92713

58361

	

GENERAL INSTRUMENT CORP

	

3400 HILLUIEW AVE

	

PALO ALTO CA 94304-1319

OPTOELECTRONICS DIV
59660

	

TUSONIX INC

	

7741 N BUSINESS PARK DR

	

TUCSON AZ 85740-7144

PO BOX 37144
714D0

	

BUSSMANN

	

114 OLD STATE RD

	

ST LOUIS MO 63178

DIV OF COOPER INDUSTRIES INC

	

PO BOX 14460
71590

	

MEPCO/CENTRALAB INC

	

HWY 20 W

	

FORT DODGE IA 50501

A NORTH AMERICAN PHILIPS CO

	

P 0 BOX 858
76493

	

BELL INDUSTRIES INC

	

19070 REYES AVE

	

COMPTON CA 90224-5825

JW MILLER DIV

	

PO BOX 5825
80009

	

TEKTRONIX INC

	

14150 SW KARL BRAUM DR

	

BEAVERTON OR 97077

PO BOX 500 MS 53-111
80031

	

MEPCO/ELECTRA INC

	

22 COLLZ4BIA RD

	

MORRISTOWN NJ 0796D

96733

	

SFE TECHNOLOGIES

	

1501 FIRST ST

	

SAN FERNANDO CA 91340-2707

TK1483

	

TEKA PRODUCTS INC

	

45 SALEM ST

	

PROVIDENCE RI 02907

REV DEC 1987
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Tektronix

	

Serial/Asse~fily No .
Campor~rt No

	

Part No

	

Effective

	

Dscont

	

Name & Description

	

Code

	

Mfr . Part No .

A10

	

670-7597-00 8010100

	

8011129

	

CIRCUIT BD ASSY :DISPLAY

	

80009

	

670-7597-00

A10

	

670-7597-01 8011130

	

CIRCUIT BD ASSY :DISPLAY

	

80009

	

670-7597-01

-

	

A12

	

670-7598-00 8010100

	

8011129

	

CIRCUIT BD ASSY :MAIN

	

80009

	

670-7598-DO

A12

	

610-7598-01 8011130

	

8011469

	

CIRCUIT BD ASSY :MAIN

	

80009

	

670-7598-01

A12

	

670-7598-OZ 8011470

	

8012375

	

CIRCUIT BD ASSY :MAIN

	

80009

	

670-7598-02

A12

	

670-7598-03 8012316

	

CIRCUIT BD ASSY :MAIN

	

80009

	

670-7598-03

A10

	

670-7597-00 8010100

	

8011129

	

CIRCUIT BD ASSY :DISPLAY

	

80009

	

670-7597-00

~

	

A10

	

670-7597-01 8011130

	

CIRCUIT BD ASSY :DISPLAY

	

80009

	

670-7597-01

AlOC2011

	

281-0775-00

	

CAP,FXD,CER DI :O.lUF,20%,50V

	

04222

	

MA205E104MAA

AlOC2D12

	

290-0920-00

	

CAP,FXD,ELCTLT:33UF,+50-20'/,35WVDC

	

55680 UVX1H330MPA

". -;J

	

AlOC2014

	

281-0115-00

	

CAP,FXD,CER DI :O.lUF,20~,50V

	

04222

	

MA205E104MAA

A10C2031

	

283-0487-00

	

CAP NTWK,CER,DI :(7)330PF,20'/,50V

	

56289

	

470C7000331M5DG

S ~

	

AlOC2033

	

290-0920-00

	

CAP,FXD,ELCTLT :33UF,+50-20'~,35WVDC

	

55680 UVX1H330MPA

AlOC3021

	

281-0785-00

	

CAP,FXD,CER DI :68PF,10'~,100V

	

04222

	

MAlOlA68~CAA

AlOC3034

	

281-0775-00

	

CAP,FXD,CER DI :O .lUF,20'/,50V

	

04222

	

MA205E104MAA

AlOC4013

	

281-0775-00

	

CAP,FXD,CER DI :O .lUF,20'~,5DV

	

04222

	

MA205E104MAA

AlOC4014

	

283-0057-00 8010100

	

8011129

	

CAP,FXD,CER DI :O .lUF,+gO-20'/ .200V

	

04222

	

SR306E1047J1A

AlOC4014

	

281-0907-00 8011130

	

CAP,FXD,CER DI :0 .068UF,10'/,200V

	

96733

	

RHO6BX683K

;D

A1DC4021

	

281-0797-00

	

CAP,FXD,CER DI :15PF,10'/,100V

	

04222

	

MA106A150KAA

AlOC4025

	

281-0798-00

	

CAP,FXD,CER DI :51PF,1I,100V

	

04222

	

MAlOlA51DGAA

AlOC4035

	

281-0775-00

	

CAP,FXD,CER DI :O.lUF,20%,50V

	

04222

	

MA205E104MAA

AlOC4036

	

283-0067-00

	

CAP,FXD,CER DI :D .OOlUF,10°6,20DV

	

59660

	

835-515-YSE0102K

AlOC4038

	

281-0775-00

	

CAP,FXD,CER DI :O.lUF,20%,50V

	

04222

	

MA205E104MAA

AlOCR2012

	

152-0141-02

	

SEMICOND DVC,DI :SW,SI,30V,150MA,30V,D0-35

	

03508

	

DA2527 (1N4152)

AlOCR2013

	

152-0141-02

	

SEMICOND DVC,DI :SW,SI,30V,150MA,30V,D0-35

	

03508

	

DA2527 (1N4152)

AlOCR2023

	

152-0141-02

	

SEMICOND DVC,DI :SW,SI,30V,150MA,30V,D0-35

	

03508

	

DA2527 (1N4152)

AlOCR3034

	

152-0141-02

	

SEMICOND DVC,DI :SW,SI,30V,150MA,30V,D0-35

	

03508

	

DA2527 (1N4152)

A10CR4032

	

152-0141-02

	

SEMICOND DVC,DI :SW,SI,30V,150MA,30V,D0-35

	

03508

	

DA2527 (1N4152)

AlOCR4037

	

152-0141-02

	

SEMICOND DVC,DI :SW,SI,30V,15DMA,30V,D0-35

	

03508

	

DA2527 (1N4152)

AlODS1011

	

150-1048-00

	

LAMP,LED RDOUT:ORANGE,7 SEG,1 DIGIT

	

58361

	

Q3383/MAN4640A

AlODS1012 150-1048-QO

AlODS1023 150-1048-00
A10DS1024 150-1048-00
AlODS1035 150-1048-00
AlODS1036 150-1048-00
AlODS2011 150-1036-00

LT EMITTING DIO :RED,650NM,40MA MAX

	

58361

	

Q6878/MV5074C

LT EMITTING DIO :RED,650NM,40MA MAX

	

58361

	

Q6878/MV5074C

CONN,RCPT,ELEC :HEADER,1 X 36,0 .1 CTR,0 .025

	

TK1483 082-3643-SS05

PIN
TERM SET,PIN :36/0.025 SQ PIN,ON 0 .1 CTRS

	

TK1483 082-3643-8810

AlOJ4014

	

131-1857-00

	

TERM SET,PIN :36/0.025 SQ PIN,ON 0 .1 CTRS

	

TK1483 082-3643-8810

AlODS2022 150-1036-OD

AlODS2034 150-1036-00

AlOJ2062 131-2651-01

AlOJ4012 131-1851-00

A1DJ4015

	

131-2833-00

	

CONN,RCPT,ELEC :BNC,FEMALE

	

24931 28JR175-4

AlOL2013

	

108-0245-00

	

CHOKE,RF:FIXED,3 .9UH

	

76493 86310-1

AlOQ2023

	

151-0341-00

	

TRANSISTOR :NPN,SI,TO-106 .

	

04713 SPS6919

AlOQ2027

	

151-0342-00

	

TRANSISTOR :PNP,SI,TO-92

	

07263 5035928

AlOQ3011

	

151-0190-00

	

TRANSISTOR :NPN,SI,TO-92

	

80009 151-0190-00

AlOQ3031

	

151-0190-00

	

TRANSISTOR :NPN,SI,TO-92

	

80009 151-0190-00

AlOQ4021
AlOQ4022
AlOQ4023
AlOR2011
A1DR2012
AlOR2022

REV DEC 1987

151-0427-00
i51-1042-00

151-1042-00
315-0103-00
315-0512-00
315-0561-00

AlOR2023 315-0103-00
AlOR2025 315-0472-00

AlOR2D26 315-0472-DO

LAMP,LED RDOUT:a2ANGE,7 SEG,1 DIGIT

	

58361

	

Q3383/MAN464DA

LAMP,LED RDOUT:ORANGE,7 SEG,1 DIGIT

	

58361

	

Q3383/MAN464DA

LAMP,LED RDDUT :ORANGE,7 SEG,1 DIGIT

	

58361

	

Q33B3/MAN464DA

LAMP,LED RDOUT :ORANGE,7 SEG,1 DIGIT

	

58361

	

Q3383/MAN464DA

LAMP, LED RD~IT :ORANGE,7 SEG,1 DIGIT

	

58361 - Q3383/MAN464DA

LT EMITTING DIO :RED,650NM,40MA MAX

	

58361

	

Q6878/MU5074C

TRANSISTOR :NPN,SI,TO-92

	

07263 S39287

SEMICOND DVC SE:FET,SI,TO-92

	

04713

	

SPF627M2

SEMICOND DVC SE:FET,SI,TO-92

	

04713

	

SPF627M2

RES,FXD,FILM :lOK OFA~1,5~,D .25W

	

19701

	

5043CX10KOOJ

RES,FXD,FILM :5 .1K OHM,5I,0.25W

	

57668

	

NTR25J-E05K1

RES,FXD,FILM :560 OHM,5~,0 .25W

	

19701

	

5043CX560ROJ

RES,FXD,FILM :lOK OHM,5~,0 .25W

	

19701

	

5043CX10KOOJ

RES,FXD,FILM :4 .7K OHM,5~,0.25W

	

57668

	

NTR25J-E04K7

RES,FXD,FILM:4 .1K OHM,5~,0.25W

	

57668

	

NTR25J-E04K7

7-3
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Tektronix

	

Serial/Assertbly

No

.
Component

No

.

	

Part

No

.

	

Effective

	

Dscont

	

Name

& Description

Mfr .
Code

	

Mfr.

Part No

.
AlOR2027

	

315-0104-00

	

RES,FXD,FILM :l00K

OW~1,5~,0

.25W

	

57668

	

NTR25J-E100K
AlOR2031

	

315-0561-00

	

RES,FXD,FILM :560

01~1,5I,0

.25W

	

19701

	

5043CX560ROJ
AlOR2034

	

315-0152-00

	

RES,FXD,FILM :I .5K

Of-P~1,5%,0

.25W

	

57668

	

NTR25J-EO1K5
AlOR2035

	

315-0103-00

	

RES,FXD,FILM :lOK

Of~1,5~,D

.25W

	

19701

	

5043CXIOKOOJ
AlOR2036

	

315-0512-00

	

RES,FXD,FILM :5 .1K

OFM,5I,0

.25W

	

57668

	

NTR25J-E05K1
AlOR3012

	

315-OI22-00

	

RES,FXD,FILM :I .2K

OHM,5I,0

.25W

	

57668

	

NTR25J-EO1K2

AlOR3014

	

315-0221-00

	

RES,FXD,FILM :220

OHM,5~,0

.25W

	

57668

	

NTR25J-E220E
AlOR3018

	

315-0181-00

	

RES,FXD,FILM :180

OHM,5I,0

.25W

	

57668

	

NTR25J-E180E
AlOR3022

	

307-0539-00

	

RES

NTWK,FXD,FI

:(7)510

OHM,10'/,1W	

11236

	

750-81-R510

OH~1

AlOR3024

	

315-0101-00

	

RES,FXD,FILM :100

OHM,5Y,0

.25W

	

57668

	

NTR25J-E

100E

AlOR3025

	

315-0122-00

	

RES,FXD,FILM :I .2K

OHM,5I,0

.25W

	

57668

	

NTR25J-EO1K2
AlOR3026

	

315-0221-00

	

RES,FXD,FILM :220

OHM,5~,0

.25W

	

57668

	

NTR25J-E220E

AIOR3027

	

315-0221-OD

	

RES,FXD,FILM :220

OHM,5~,0

.25W

	

57668

	

NTR25J-E220E
AlOR3032

	

315-0121-00

	

RES,FXD,FILM :120

OHM,5~,0

.25W

	

19701

	

5043CX120ROJ
A10R3035

	

315-0122-00

	

RES,FXD,FILM :I .2K

OHM,5~,0

.25W

	

57668

	

NTR25J-EO1K2
AlOR3036

	

315-0221-00

	

RES,FXD,FILM :220

OHM,5~,0

.25W

	

57668

	

NTR25J-E220E
A10R3037

	

315-0122-00

	

RES,FXD,FILM :I .2K

OHM,5~,0

.25W

	

57668

	

NTR25J-EO1K2
AlOR4012

	

315-0242-00

	

RES,FXD,FILM :2 .4K

OHM,5~,0

.25W

	

57668

	

NTR25J-E02K4

A10R4014

	

315-0242-00

	

RES,FXD,FILM :2 .4K

OHM,5I,0

.25W

	

57668

	

NTR25J-E02K4
AlOR4015

	

315-05i0-00

	

RES,FXD,FILM :51

CFM,5I,0

.25W

	

19701

	

5043CX51ROOJ
AlOR4023

	

321-0618-00

	

RES,FXD,FILM :250K

OFP1,1~,0

.125W,TC=TO

	

19701

	

5043ED250KOF
AlOR4024

	

321-0891-00

	

RES,FXD,FILM :800K

ONM,1%,0

.125W,TC=TO

	

19701

	

5043EDSOOKOF
AlOR4027

	

315-0102-00

	

RES,FXD,FILM :IK

OhIM,5%,0

.25W

	

57668

	

NTR25JEO1K0
AlOR4028

	

321-0481-00

	

RES,FXD,FILM :IM

OHM,1l,0

.125W,TC=TO

	

19701

	

5043ED1MOOOF

AlOR4032

	

315-0680-00

	

RES,FXD,FILM :68

OHMS%,0

.25W

	

57668

	

NTR25J-E68E0
AlOR4033

	

315-0272-00

	

RES,FXD,FILM :2 .7K

OHM,5~,0

.25W

	

57668

	

NTR25J-E02K7
AlOR4034

	

315-0332-00

	

RES,FXD,FILM :3 .3K

OHM,5~,0

.25W

	

57668

	

NTR25J-E03K3
AlOR4036

	

315-0154-00

	

RES,FXD,FILM :150K

OHM S%,0

.25W

	

57668

	

NTR25J-E150K
AlOR4037

	

311-2188-00

	

RES,VAR,NONWW :PNL,1K

OFM,20~,0

.5W

	

01121

	

WP4G056S102MZ
AlOS3012

	

260-1976-00

	

SWITCH,PUSH :DPDT,NONSHORTING,MOMENTARY

71590 K40152AB

AlOS3032

	

260-1995-00

	

SWITCH,PUSH :1

BUTTON,2 POLE,SLOPE	

71590

	

K40352AB
AlOS4024

	

260-1995-00

	

SWITCH,PUSH :1

BUTTON,2 POLE,SLOPE	

71590

	

K40352A8
AlOS4025

	

260-1995-00

	

SWITCH,PUSH :1

BUTTON,2 POLE,SLOPE	

71590

K40352A8

A10U3022

	

156-0369-00

	

MICROCKT,DGTL :ECL,TRIPLE

LINE RECEIVER	

04713

	

MC10216

P OR L

A12

	

670-7598-00

8010100	

8011129

	

CIRCUIT

BD ASSY

:MAIN

	

80009

	

670-7598-00
A12

	

670-7598-01

8011130	

8011469

	

CIRCUIT

BD ASSY

:MAIN

	

80009

	

670-7598-01
A12

	

670-7598-02

8011470	

8012375

	

CIRCUIT

BD ASSY

:MAIN

	

80009

	

670-7598-02
A12

	

670-7598-03

8012376	

CIRCUIT

BD ASSY

:MAIN

	

80009

	

670-7598-03

A12CIOi1

	

28I-0775-00

	

CAP,FXD,CER

DI

:O.lUF,20'~,SOV

	

04222

	

MA205E104MAA
A12C1012

	

281-0775-00

	

CAP,FXD,CER

DI

:O.lUF,20'/,50V

	

04222

	

MA205E104MAA
A12C1021

	

281-0815-00

	

CAP,FXD,CER

DI

:0.027UF,20°1 .50V

	

04222

	

MA205C273MAA
A12C1023

	

281-0815-00

	

CAP,FXD,CER

DI

:0.027UF,20%,50V

	

04222

	

MA205C273MAA
A12C1051

	

281-0775-DO

	

CAP,FXD,CER

DI

:O.lUF,20%,50V

	

04222

	

MA205E104MAA
A12C1052

	

281-0791-OD

	

CAP,FXD,CER

DI

:270PF,10"/,100V

	

04222

	

MAlO1C271KAA

A12C1057

	

281-0775-00

	

CAP,FXD,CER

DI

:O.IUF,20%,50V

	

04222

	

MA205E104MAA
A12C2012

	

290-0746-00

	

CAP,FXD,ELCTLT:47UF,+50-10'/,16V

	

54473

ECE-A6V47L

A12C2014

	

290-0746-00

	

CAP,FXD,ELCTLT :47UF,+50-1U~,16V

	

54473

ECE-A6V47L

A12C2027

	

281-0775-00

	

CAP,FXD,CER

DI

:O.lUF,20%,50V

	

04222

	

MA205E104MAA
A12C2038

	

281-0775-00

	

CAP,FXD,CER

DI

:O .lUF,20'~,50V

	

04222

	

MA205E104MAA
A12C2045

	

281-0775-00

	

CAP,FXD,CER

DI

:O .lUF,20'~,50V

	

04222

	

MA205E104MAA

A12C2051

	

281-0204-DO

	

CAP,VAR,PLASTIC :2-22PF,100V

	

80031

2807000222MJ02

A12C2052

	

283-0602-00

8010100	

8012375

	

CAP,FXD,MICA

DI

:53PF,5y,300V

	

00853

	

D155E530J0
A12C2052

	

283-0600-00

8012376	

CAP,FXD,MICA

DI

:43PF,5~6,500V

	

00853

	

D105E430J0
A12C2053

	

283-0600-00

	

CAP,FXD,MICA

DI

:43PF,5~,500V

	

00853

	

DI05E430J0
AI2C2055

	

290-0782-00

	

CAP,FXD,ELCTLT :4 .7UF,+75-10I,35VDC

	

55680

ULBiV4R7TAAANA

A12C2067

	

281-0814-00

	

CAP,FXD,CER

DI

:100

PF,10'~,100V	

04222

	

MAl0lAl01KAA

A12C2068

	

281-0775-00

	

CAP,FXD,CER

DI

:O.lUF,20I,50V

	

04222

	

MA205E104MAA
A12C3013

	

281-0770-00

	

CAP,FXD,CER

DI

:1000PF,20'~,100V

	

04222

	

MAlO1C102MAA
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;A
A12R1040

	

315-0151-00

	

RES,FXO,FJLM :150 OFM,5X,0 .2511

	

57668

	

lfTRZSJ-E150E
A12R1041

	

315-0102-00

	

RES,FXD,FILM :IK OFM,SX,0 .25W

	

57668_

	

KTR25JEO1K0
A12R1042

	

315-010.3-00

	

RES,FXD,FILM :lOK OM1,5X,0 .25y

	

19701

	

5043Cxi0K00.I
A12R1043

	

307-0446-00

	

RES NTW.,FXD,FI :IOK OM1,20X,(9)RES

	

11D6

	

750-101-R1D1.
A12R1044

	

315-0152-00

	

RES,FXO,FILM :I .SK OFM,5X,0 .25W

	

57668

	

KTR25J-EOiKS
A12R1045

	

315-0561-00

	

RFS,FXD.FILM:560 OhM.5X,0 .25i1

	

19701

	

SOd3CX56oRDJ

Takttanix

	

Serial/11~s~1y Ib .

	

~'.
Cawrartt No .

	

Part Ib .

	

Effective

	

Oaca+t

	

(~ 6 Ilescriptim

	

Lade

	

Iffr . Part Ib .

A12C301d

	

29D-0952-00

	

CAP,FXC,ELCTIT 4 .7UF +/- 20X,63V

	

55680

	

ULB1J4Ri~',A
A12CR1020

	

152-0141-OZ

	

SETIICONC DYC,DI :SW,SI .30V,150r~ .30v,DD-35

	

03508

	

DA2527 (lMa :52 ;
A12CRi021

	

152-0141-02

	

SEMICONO DVC,DI :SW.5I,30Y,150MA,30Y,D0-35

	

03508

	

00.2527 (1N4 :52 ;
A12CR1025

	

152-0141-OZ

	

SEHICOND DYC,DI .Su .S1,30v,150MA,30v,00-35

	

03508

	

OA2527 (iNa :S~ ;
A12CR1026

	

152-Oid1-02

	

SE?IICANC DvC,DI Su,S1,30v,150r~.,30v,D0-35

	

03506

	

DA2527 (~Na :52 ;
A1?081062

	

152-Oldl-OZ

	

SEMICO~ DVC,D : .Sw',SI,30Y,150MA,30V,D0-35

	

Q3508

	

DA2527 ( :NC ;52 ;

A12CR1063

	

152-Oldi-OZ

	

SE?11CON0 DVC,DI :5W,S1,30V,150FW.,30V,00-35

	

D3506

	

DA2527 ( NG : :2 ;
A12CR2014

	

152-0068-OC

	

SEMICONC DvC,D1 :RECT,SI,400v,1A,D0-4I

	

D5826

	

GPIDG-024
Ai2CRZ018

	

152-0066-0^

	

SEM:CONO CVC,DI :RECT,SI .400V,1A,D0-41

	

05828

	

6P;OCr 02 .'
A12CR2022

	

152-0141-02

	

SEHiCDNC DuC .DI :S4I,51 .30v,15DM4,sOV,DO-35

	

03508 DA252' (1N4 :52
A:ZCRZ023

	

152-oid1-02

	

SEMICOt~ DVC,OI :SW,SI,30v,150MA,30v,D0-35

	

03508

	

DA2527 (iti : :52)
A:2CR2034

	

152-0141-02

	

5E?1ICONC DVC,DI :SU,51 .30v,15oMa,30v,00-35

	

03508

	

DA2527 (1v4 :52 ;

A :2CR2035

	

152-0141-02

	

SE?I1C:ONI; OVC,DI :SW .SI,30V,150MA,30V,DG-35

	

03508

	

DA2527 (I+a :52i
A;2CR203E

	

152-Oldl-OZ

	

SEM!CONC DvC,D1 :5u,S1 .30v,150MA,3ov,DO-35

	

03508

	

DA2527 (ivd152 ;
A ;2CR2037

	

152-D1ai-02

	

SEMICOND DvC,D1 :SU,51 .30v,150MA .30v,D0-35

	

0350E

	

DA2527 (14:52`
Ai2CR20s8

	

152-O1d3-02

	

SEMICON~ DVC,DI :SW,SI .30V,150'i4,30V,DG-35

	

03568

	

OA2 .̀27 (i'~~ :52 ;
A :2 "2010

	

159-GZ22-OG

	

FUSE,WIRE LEAC :0.250A,125Y,FAS7

	

11dC~'~ TRiA, i'4
Ai2F3C ;2

	

159-0220-OC

	

FUSE,WIRE LEAD :3A,125V,FAST

	

71460 TRA.-"..

Ail .- 30 :3
A:2J1032
A12J104C
A12J2032
A12J2Oa2
A;2J4C;2

Replaceable Electrical Parts - OC 504A

159-0114-OC

	

FUSE .CARTRIOGE :lA,1254,AXIAL LEA05

	

71dC~ GFA
13i-2132-01

	

CONK,RCPT,ELfC :tfAOER .1X36,0 .1CTR

	

TK1483 082-364 :-5 : :`_
131-1857-OC

	

TERM SET,PIN :36/0 .025 SQ PJN,ON 0 .1 CTRS

	

TK14b3 082-36x5-_ :
131-2132-01

	

CONK,RCPT,ELEC :FfADER,IX3E,0 .1CTR

	

TK148,-". 082-3640-S~ :_
131-1857-0C

	

TERM SET,PIN :36/0 .025 SG PIN,ON 0 .1 CTRS

	

TK1483 082-3643-S~i :
131-1957-DO

	

TERM SET,PIN :36/O .D25 SQ P1N,ON 0 .1 CTRS

	

TK1483

	

082-3643-S :1C

A12o20E2

	

131-2858-DC

	

CANK,RCPT,ELEC :CK1 Bu.2 X 13,FOR120NVAi

	

2252E

	

650JCrC :2
A12^v102 :

	

151-0;9D-00

	

TRANSISTOR :NPN,SI,TO-92

	

80009 15i-G19 :~-C'
A12Q1G42

	

151-D190-DC

	

TRANSISTOR :NpN,Si,TG-92

	

80009 151-0190-0=
A12Q1043

	

151-r19D-OC

	

TRANSISTOR :NPN,SI,TO-92

	

BODCS 151-0190-0 :
A:2Q1052

	

15i-618E-OC

	

TRANSISTCVt :PNF,SI .TO-92

	

BDOCS 151-0;8F-Gr
Ai2Qi053

	

151-0;64-0C

	

TRfWSISTOR :PNP,SI,TO-92

	

04713 2N29C7A

A12Q1054

	

Ivl-0 :54-00

	

TRANSISTOR PNF,SI,TO-92

	

04713

	

2N2907A
A120105E

	

v "; :-C'3b-0C

	

TRfWS1STOR :PNF,SI .TO-92

	

80009 151-0188-JC
A1201057

	

151-0216-OC

	

TRANSISTOR :PNP,SI,TO-92

	

04713 SP588C3
A12Q ;062

	

151-D220-OC

	

TRANSISTOR :PNF,SI,TO-9Z

	

80009 151-0220-0~:
A12Q106d

	

151-072Q-OG

	

TRANSISTOR :PIIP,SI,TO-92

	

80009 151-022E-OC
A12Q1066

	

151-0188-00

	

TRANSISTOR :PNP,5I,T0-52

	

80009 151-01&3-00

A12Q1068
A12Q203i
A12Q2032
A12R201
A12R1013
A;2R1022

A12R1024
A1ZR1025
A12R1026
A12R1031
A12R1032
A12R1039

151-0188-00

	

TRANSISTOR :PNF,SI,TO-92

	

BOOLS 151-0188-OC
151-D19D-OC

	

TRANSISTOR :NPN,SI .TO-92

	

80009 15i-0196-C^
151-0190-00

	

TRANSISTOR :NPN,SI,TO-92

	

BOOC9 151-0190-OG
315-0104-00 8011410

	

RES,FXO,FILM :l00K OM1,5X,0 .25U

	

51668

	

NTR25J-E100~:
307-0445-00

	

RE5 NT4dC,FXO,FI :4 .7K OM1,20X,(9)RES

	

32997

	

43108-101-472
315-0101-00

	

RES,FXD,FILM :IOD OM~I,SX,0 .2511

	

57668

	

NTR25J-E 100E

315-0222-DO
315-0103-00
315-0223-00
315-0272-00
315-0103-00
315-0472-00

RES,FXD,FILM :2.2K OHd,5X,0 .25W

	

57668

	

NTR2S1-E02KZ
RES,FXD,FILM :lOK OFf~,5X,0 .25i1

	

19701

	

5043CX10KCOJ
RES,FXD,FILH :22K OM1,SX,0.254

	

19701

	

SOd3CX22KD0.h2U
RES,FxD,FILM :2 .7K OhM,5X,0 .25Y

	

57668

	

NTR25J-EOZp
RES,FXO,FILM :lOK OFM,5X,0 .25k

	

19701

	

5043CX1DKOOJ
RES,FXD,F1LM :d.7K 0lM,SX,0 .25LI

	

57668

	

KiRZy-E04K7

-..~

	

A12R1046

	

315-0101-00

	

RES,FXD,FILM :100 OFM,5X,0 .25W

	

57668

	

NTR25J-E 100E
A12R1047

	

315-0107-00

	

RES,FXD,FILH :l00M OFM,SX,0 .25w

	

01121

	

081075
A12R1050

	

315-0102-00

	

RES,FXD,FILM :IK ONM,5X,0 .25Y

	

57668

	

NTR25JE01KD
A12R1052

	

315-0331-00

	

RES,FXD.FILM:330 OH~1,5X,0 .25Y

	

57668

	

NTR25J-E330E

-.a
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A12R1052

	

315-0331-00

	

RES,FXD,FILM:330 OHM,5%,0 .25W

	

57668

	

NTR25J-E330E
A12R1053

	

315-0162-00

	

RES,FXD,FILM :I .6K OHM,5%,0 .25W

	

19701

	

5043CX1K600J
A12R1054

	

315-0561-00

	

RES,FXD,FILM:560 OHM S%,0.25W

	

19701

	

5043CX560ROJ
A12R1055

	

315-0102-00

	

RES,FXD,FILM:IK OHM,5'X,0 .25W

	

57668

	

NTR25,IEO1K0
A12R1056

	

315-0201-00

	

RES,FXD,FILM:200 OFd~t,5'X,0.25W

	

57668

	

NTR25J-E200E
A12R1057

	

315-0270-00

	

RES,FXD,FILM:27 OF9~1,5%,0 .25W

	

19701

	

5043CX27RDOJ

A12R1058

	

315-0473-00

	

RES,FXD,FILM:47K OHM,5%,0 .25W

	

57668

	

NTR25J-E47K0
A12R1059

	

315-0103-04

	

RES,FXD,FILM:lOK OHM,5%,0 .25W

	

19701

	

5043CX10KOOJ
A12R1060

	

315-0103-00

	

RES,FXD,FILM:lOK OHM,5%,0 .25W

	

19701

	

5043CX10KOOJ
A12R1062

	

315-0511-00

	

RES,FXD,FILM:510 OHM S%,0.25W

	

19701

	

5043CX510ROJ
A12R1063

	

315-0270-00

	

RES,FXD,FILM:27 OF#~1,~/,0 .25W

	

19701

	

5043CX27RODJ
A12R1064

	

315-0101-00

	

RES,FXD,FILM:100 OHM S%,0.25W

	

57668

	

NTR25J-E 100E

A12R1065

	

315-0101-00

	

RES,FXD,FILM:100 OHM S%,0.25W

	

57668

	

NTR25J-E 100E
A12R106fi

	

315-0182-00

	

RES,FXD,FILM :I .BK Oh~1,5%,0.25W

	

57668

	

NTR25J-E1K8
A12R1067

	

315-0182-00

	

RES,FXD,FILM :I .BK Oh1~1,5%,0 .25W

	

57668

	

NTR25J-E1K8
A12R1068

	

315-0181-00

	

RES,FXD,FILM:180 OHMS%,0 .25W

	

57668

	

NTR25J-E180E
A12R1069

	

315-0751-00

	

RES,FXD,FILM:750 OHM,5%,0 .25W

	

57668

	

NTR25J-E750E
A12R2014

	

315-0104-00 8011470

	

RES,FXD,FILM:l00K OHM,5%,0 .25W

	

57668

	

NTR25J-E100K

A12R2015

	

315-0102-00

	

RES,FXD,FILM:IK OFiM,5~,0 .25W

	

57668

	

NTR25JEO1K0
A12R2016

	

308-0244-OD

	

RES,FXD,WW :0 .3 OFM,10%,2W

	

00213

	

3105 0 .3-10
A12R2031

	

307-0445-00

	

RES NTWIC,FXD,FI :4 .7K OHM,20'~,(9)RES

	

32997

	

4310R-101-472
A12R2032

	

307-0445-00

	

RES NTWK,FXD,FI :4 .7K Ott,1,20'~,(9)RES

	

32997

	

4310R-101-472
A12R2034

	

315-0472-00

	

RES,FXD,FILM :4 .7K OHM,5I,0 .25W

	

57668

	

NTR25J-E04K7
A12R2035

	

315-0472-DO

	

RES,FXD,FILM :4 .7K OHM,5%,0 .25W

	

57668

	

NTR25J-E04K7

A12R2038

	

315-0103-00

	

RES,FXD,FILM:lOK OHM5%,0 .25W

	

19701

	

5043CX10KOOJ
A12R2039

	

315-0103-00

	

RES,FXD,FILM:lOK OhM,S%,0 .25W

	

19701

	

5043CX10KOOJ
A12R2046

	

315-0472-00

	

RES,FXD,FILM :4 .7K OHM,5%,0 .25W

	

57668

	

NTR25J-E04K7
A12R2047

	

315-0561-00

	

BOlO1D0

	

8011129

	

RES,FXD,FILM:560 OHMS%,0 .25W

	

19701

	

5043CX560ROJ
A12R2048

	

315-0561-00

	

8010100

	

B011129

	

RES,FXD,FILM:560 OHM S%,0 .25W

	

19701

	

5043CX560ROJ
A12R2051

	

315-0106-00

	

RES,FXD,FILM:lOM OHM,5%,0 .25W

	

01121

	

C81065

A12R2052

	

315-0682-00

	

RES,FXD,FILM :6 .8K OHM,5%,0 .25W

	

57668

	

NTR25J-E06K8
A12R2053

	

315-0154-00

	

RES,FXD,FILM:150K OHM,5I,0 .25W

	

57668

	

NTR25J-E150K
A12R2063

	

307-0598-00

	

RES NTWK,FXD,FI :7,330 OHM,2%,1.OW

	

11236

	

750-81-R330
A12R3012

	

321-0260-00

	

RES,FXD,FILM :4 .99K OFM,1%,0 .125W,TC=TO

	

19701

	

5033ED4K990F
A12R3014

	

315-0162-00

	

RES,FXD,FILM :I .6K OHM,5%,0 .25W

	

19701

	

5043CX1K600J
A12R3015

	

321-0225-00

	

RES,FXD,FILM :2 .15K OHd,l%,0 .125W,TC=TO

	

19701

	

5033ED2K15F

A12R3016

	

321-0105-00

	

RES,FXD,FILM :i21 OHM 1%,0 .125W,TC=\0

	

07716

	

CEAD121ROF
A12R3017

	

321-0151-00

	

RES,FXD,FILM:365 OHM,1~,0 .125W,TC=TO

	

07716

	

CEAD365ROF
A12S2061

	

260-2123-OD

	

SWITCH,ROTARY :OUAL CONCENTRIC

	

29604

	

73-8501
A12TP1063

	

214-0579-00

	

TERM,TEST POINT :BRS CD PL

	

80009

	

214-0579-00
A12TP2012

	

214-0579-00

	

TERM,TEST POINT :BRS CD PL

	

80009

	

214-0579-00
A12TP2014

	

214-0579-00

	

TERM,TEST POINT :BRS CD PL

	

80009

	

214-0579-00

A12TP3012

	

214-0579-00

	

TERM,TEST POINT :BRS CD PL

	

80009

	

214-0579-00
A12U1D11

	

156-0525-03

	

MICROCKT,DGTL:DUAL J-K MASTER SLAVE FF,SEL

	

04713

	

MC14027BCLD
A12U1012

	

156-0514-01

	

MICROCKT,DGTL :DIFF 4-CHANNEL MUX,SEL

	

80009

	

156-0514-01
A12U1023

	

156-1152-01

	

MICROCKT,DGTL :PRCN RETRIGGERABLE,SCRN

	

04713 MC14538BCLDS
A12U1024

	

156-0366-02

	

MICROCKT,DGTL :DUAL D FLIP-FLOP,SCREENED

	

02735

	

CD4013BFX
A12U1025

	

156-0349-06

	

MICROCKT,DGTL :QUAD 2 INP NOR GATE

	

02735

	

CD40018FX

A12U1031

	

156-0383-02

	

MICROCKT,DGTL :QUAD 2-INP NOR GATE,SCRN,

	

18324

	

N74LS02NB
A12U1032

	

156-0910-02

	

MICROCKT,DGTL :DUAL DECADE COUNTER,SCRN

	

01295

	

SN74LS390N3
A12U1034

	

156-0350-05

	

MICROCKT,DGTL:Ql1AD 2 INPUT NAND GATE

	

02735

	

CD40118FX
A12U103fi

	

156-0349-06

	

MICROCKT,DGTL:QUAD 2 INP NOR GATE

	

02735

	

CD40018FX
A12U1037

	

156-0754-02

	

MICROCKT,DGTL:DUAL 4-INPUT NOR GATE,SCRN

	

02735

	

CD4002BFX-98
A12U1044

	

156-0352-00

	

MICROCKT,DGTL:C,MOS,DUAL CMPLM PAIR + INVT

	

02735

	

CD4007A(E OR F)

A12U1048

	

156-0385-02 8010100

	

8011129

	

MICROCKT,DGTL:HEX INVERTER,SCRN

	

07263 74LS04PCQR
A12U1048

	

156-2027-00 8011130

	

MICROCKT,DGTL :CMOS,HEX INVERTER

	

27014 MM74FIC04N
A12U1052

	

156-0970-03

	

MICROCKT,OGTL :QUAD HV NAND GATE WIOC OUT

	

01295

	

SN74LS26NP3
A12U1063

	

156-0182-02

	

MICROCKT,OGTL :TRIPLE 2-3-2 INP GATE,SCRN

	

04713

	

MC10105PD/LD
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A12U2013

	

156-0071-02

	

MICROCKT,LINEAR :VOLTAGE REGULATOR,CHECKED

	

04713

	

MC1723CLDS

A12U2014

	

156-1451-00

	

MICROCKT,LINEAR :3-TERM NEG VOLTAGE RGLTR

	

27014

	

LM337T

A12U2026

	

156-0384-02

	

MICROCKT,OGTL :QIWD 2-INP NAND GATE,SCRN

	

07263

	

74LS03PCQR

A12U2027

	

156-0383-02 8010100

	

8011129

	

MICROCKT,DGTL :QUAD 2-INP NOR GATE,SCRN,

	

18324

	

N74LS02NB

A12U2027

	

156-2026-00 8011130

	

MICROCKT,DGTL :CMOS,QUAD 2 INPUT NOR GATE

	

04713

	

MC74HC02(N OR J)

A12U2043

	

156-0411-02

	

MICROCKT,LINEAR :QUAD COMPARATOR,SCREENED

	

04713

	

LM339JDS

A12U2045

	

156-0411-02

	

MICROCKT,LINEAR :QUAD COMPARATOR,SCREENED

	

04713

	

LM339JDS

A12U2047

	

156-1655-00

	

MICROCKT,DGTL :IDL,lOMHZ UNIVERSAL COUNTER

	

32293

	

ICM12268IPL

A12U2054

	

156-0704-00

	

MICROCKT,LINEAR :CMOS,PHASE LOCK LOOP

	

04713

	

MC14046CP

A12U2067

	

156-0642-01

	

MICROCKT,OGTL :BI QUINARY CNTR,SCREENED

	

04713

	

MC10138PD/LD

A12Y2054

	

158-0129-00

	

XTAL UNIT,QTZ :lOM;iZ 0 .001%,PARALLEL

	

00136

	

20-9-i

L

i-'~
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS
Symbols

	

>i

Graphic symbols and class designation letters are Y14.15, 1966

	

Drafting Practices.

	

a
based on ANSI Standard Y32.2-1975.

	

Y14.2, 1973

	

Line Conventions and Lettering.
Y10.5, 1968

	

Letter Symbols for Quantities Used in

	

H
logic symbology is based on ANSI Y32.14-1973 in

	

Electrical Science and Electrical
terms of positive logic. Logic symbols depict the logic

	

Engineering.
function performed and may differ from the manufac-

	

o
turer's data .

	

American National Standard Institute
1430 Broadway

The overline on a signal name indicates that the signal

	

New York, New York 10018

performs its intended function when it is in the low state.

	

Component Values

Electrical components shown on the diagrams are in
-

	

the following units unless noted otherwise:

Abbreviations are based on ANSI Y1 .1-1972.

	

Ca acitors = Values oneor reater are in picofarads (pF) .P

	

9
Values less than one are in microfarads

s;. ._a

	

Other ANSI standards that are used in the preparation

	

(pF) .
of diagrams by Tektronix, Inc. are:

	

Resistors = Ohms (Q) .

P YThe information and s ecial s mbols below may appear in this manual.

a

Assembly Numbers and Grld Coordinates The schematic diagram and circuit board component

Each assembly in the instrument is assigned an

	

location illustration have grids. A lookup table with the

assembly number (e.g ., A20) . The assembly number

	

grid coordinates is provided for ease of locating the

appears on the circuit board outline on thediagram, in the

	

component. Onlythecomponents illustrated on thefacing

title for the circuit board component location illustration,

	

diagram are listed in the lookup table. When more than

and in the lookup table for the schematic diagram and

	

oneschematic diagram is used toillustratethecircuitryon

corresponding component locator illustration . The

	

a circuit board, the circuit board illustration may only

Replaceable Electrical Parts list is arranged by assemblies

	

appear opposite the first diagram on which it was il-

in numerical sequence; the components are listed by

	

lustrated; the lookup table will list the diagram number of

component number '(see following illustration for

	

other diagrams that the circuitry of the circuit board

constructing a component number).

	

appears on .

Function Block Tills

Heat Sink -

Board Name

A B

SINE SrNC GEN

P/O-Partot _

	

P/O AS TIMING BOARD

CIrCUIt board
R330 p--- _

Aaaembly Number

	

e70-xxxx-xx

	

-.

Tektronix Part No

D

-

	

Internal
Serevvdriwr

	

s
A wtmeM

	

' +Sv

CamSwitch

	

~

	

R;0P

	

"- " 20Tj

	

" .6v

	

~ ~l.

	

~

	

sflz

Closure Chart

	

.teK /~

	

se

	

~ "

	

~

	

~ TEs

(Dot indteNes

	

,

	

~ise3_

	

~"~ ~- - _

switch dosure~

	

~

	

~ : e+ K

	

~

	

I y~ Pem" - -

	

Plug to E .C. Board

Etched Circuit Board

	

"sv

	

t

	

t ~

	

Z
-0 e-

	

"sv

	

v re,

	

e~

Pe

	

9r' NC~ .~
Outlined in Black

	

~

	

~

	

e

	

Bon rolseConnalxors and
"sv

Rsz Rel

	

Indicaton
Rslsr t0 wayMOIm

	

t

	

TP,e

	

R50

	

1 R

	

1 " , 3K
T

	

,fl . flK

	

Re,

	

COaxl"1 COrtnectOra :
Function 81oek _ .__

	

~

	

~p50

	

~~

	

~~

	

_

	

n'ala
-~

	

Outline

	

_

	

R C'

	

q60 I

	

-

	

lemale
_

	

M
Ree

	

.'

	

I

	

-_----

	

PW Index: signifies Pm Nu . +
tCtyt»

	

~;~i3-

	

/
cRS,~+ q58

	

Rse r ~ ~ . sK~ ~

	

I

	

o.1-~,1_

	

SEL`
Teat Voltafle

,-
-rSV3

DSflld

for ~ircuit boards

	

~~.-"""

	

S YNC

	

GE NE R A TOR
~.s~=~Y-~Hr

Section S-DC 504A

Modified Component
IDepaed +n Grey. or With
GreyOutlina) ~ SsePartsList .

-

	

Strap Or Link

External Scrswdnver Adl .
Shielding

Selected value. see Parts List
and Maintenance Section for
Selection Crrtena

Decoupled or Filtered
vdtage

Refer to Diagram Number

$thematic Name
and Number



A70
® " ® "~ v ®:~ c~®=~ v

® "~ v ®=~ v
I

	

1

	

1

	

I

	

Inn,A m;lF ~:~ Pa ;(A (W;'~dDS1011 I ;D51012 I DS1023 I :DS1024 I DS1035 ! 031038cw mob m~~ aim oa~ts~ ~ i cw m:
® ®)~ ®)® ®(~ ®ice ,vi
® ®"~ ®"® E8 "~ ®"® ®"
1_ _i_ _1_ _1_ _1_ _I

00 N r1
DS2011 v v (N

DS2022
®~ ¢ ~® ~

a
~i~o2o23 N

¢ C1

	

~ E~

N

~R2027~
N

	

~

	

~ ~

	

~ o2ozi
a czo~12

N
~

	

.o <~

	

c2o33 ¢i o 0
Vi IV °" ~ ® ®

	

®i ~R3b3~ "~

p30~1

	

~ ~ ~ ~ a ®

	

~i ®830~
hL- N ~ N ~U3022 I.

	

~

	

_

S3012

	

¢ Q ¢~~ ¢ ®

	

®+~~~oo

	

S3032
®®

¢

O
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Table 8-1
COMPONENT REFERENCE CHART

P/O A10 ASSY

	

FRONT PANEL BOARD

	

1O
CIRCUIT SCHEMATIC BOARD I CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

02012 E2 A3 83012 K2 84
02014 D2 B4 83014 K3 B4
02033 D3 C3 83018 16 B5
03021 L4 84 83024 L3 B4
03034 12 C4 83025 K4 84
04013 H6 B5 83026 K3 B4
04014 E5 B5 83027 H2 C4
04021 F5 85 83032 M3 C4
04025 F6 C5 83035 J4 C4
04035 15 D5 83036 12 C4
04036 G4 C6 83037 J2 C4
04036 K4 C6 84012 H6 A5

84014 H6 AS
083034 12 C4 84015 D7 A5
084032 H4 C5 84023 E6 CS
084037 H5 C4 84024 ES B5

84027 ES B6
J4012 C6 A5 84028 G5 C6
J4014 DS AS 84032 H4 CS
J4015 C5 A5 84033 JS DS

84034 J4 D5
L2013 D2 84 84036 G5 CS

84037 KS CS
P4012 86 A5
P4014 D4 A5 S4024 J6 B5

S4025 J6 C5
04021 I6 B5
04022 H5 C5' U3022 K3 B4
04023 14 C5

W500 B6 Chassis

P/O A12 ASSY

P/O A10 ASSY also shown on

	

O

	

4O

J4012 B6 E2 I P2010 B6 E3
P4012 B6 E2

P/O A12 ASSY also shown on

	

O

	

O3

MAIN BOARD
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P/O A12 ASSY

Table 8-2
COMPONENT REFERENCE CHART

MAIN BOARD

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION UMBER LOCATION LOCATION

C1051 L7 J1

	

81046 J5 H1
C1052 G6 J2 81047 G6 H1
C1057 H5 J2 81050 C5 K1
C2055 G7 J3 81052 J4 J2
C2067 E5 K3 81053 16 J2
C2068 C3 L3 81054 16 J2

81055 C5 K1
CR1020 LS D1 81056 I6 K1
CR1021 L5 D1 81057 G5 K2
CR1062 J6 L1 81058 G4 K2
CR1063 C4 L1 81059 D5 K2

81060 D5 K2
J1040 19 H1

	

81062 B4 K2
81063 G2 L1

P1040 J9 H1 81064 H4 L1
81065 G4 L2

01042 H7 H1 81066 D1 M1
01043 F8 H1 81067 D2 M1
01052 J4 J1 81068 L6 M1
01053 G5 J2 81069 L6 M1
01054 J6 K2 82046 F7 H2
01056

	

C5

	

K1

	

82047 "

	

13

	

H3
01057 J4 K2 82048" J3 H3
01062 G2 K1 82052 F6 J3
01064 H2 L1 82053 F6 J3
01066 D2 M2 82063 E3 L2
01068 D1 M2

TP1063 B2 L2
81031 KS F1
81032 L5 F1

	

U1032 18 F1
81039 H7 G1 01044 G6 H2
81040 G7 G1 01048 H3 H2
81041 G8 G1 01052 J6 J1
81042 F8 G2 01063 C1 L2
81044 K6 H1 02054 FS K3
81045 JS H1 02067 D4 L3

P/O A12 ASSY also shown on

	

O

	

O

	

O
`See Parts List for
serial number ranges .
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P/O A12 ASSY

Table 8-3
COMPONENT REFERENCE CHART

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION I NUMBER LOCATION LOCATION

C2012 K8 B3
C2014 G10 C3
C2038 L8 F3
C2045 L9 A2
C2051 C4 J3
C2052 » D4 J3
C2053 C4 J3
C3013 19 C4
C3014 F10 B5

CR2014 K8 B3
CR2018 H10 C3

F2010 E8 B4
F3012 E8 B5
F3013 E10 C5

J1032 B3 G2
J2032 D7 E4
J2042 D3 H3

P2010 D10 A3
P2042 D3 H3
P2062 15 M3

01025 C2 D2

MAIN BOARD

81013 F4 82
81024 C2 D2
81025 C2 D2
81026 C2 D2
81043 K1 G2
82014` B3 C3
82015 18 B3
82016 IS 83
82034 A6 F3
82035 H1 F3
82051 D4 J3
83012 H9 B5
83014 19 C4
83015 H9 85
R3016t G10 B6
R3017t F10 B6
TP2012 H10 C3
TP2014 L8 C4
TP3012 D9 C4
01037 G3 F2
01048 C4 H2
02013 K8 B4
02014 F10 84
02027 C3 D4
02043 J4 G2
02045 J2 U2
02047 F4 G3
Y2054 D4 J3

P/O A12 ASSY also shown on

	

O

	

2O

P/0 A10 ASSY

	

DISPLAY BOARD

03011 86 A4 I 82035 86 D3
03031 86 D4 82036 C6 D3

82011 87 B3 S3012 B6 A4
82012 C6 A3 I S3032 B6 D4

tMay be located on back of board .

`Sea Parts List for
serial number ranges .

P/O A10 ASSY also shown on
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Table 8-4
COMPONENT REFERENCE CHART

P/O A10 ASSY

	

DISPLAY BOARD

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

C2011 D6 83
C2031 C3 C3

CR2012 C4 B2
CR2013 B4 B2
CR2023 C6 B3

DS1011 D3 At
DS1012 E3 B1
DS1023 F3 B1
DS1024 G3 C1
OS1035 13 C1
DS1036 J3 D1
DS2011 C3 A2
DS2022 Ds 82
DS2034 Fs C2

P/O A10 ASSY also shown on

	

O1

CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION

J2062 B2 C3

P2062 A1 C3

X2023 D7 B3
Q2027 C6 B3

R2022 D6 B2
R2023 C7 B3
R2025 D7 C3
R2026 C7 C3
R2027 D6 B3
R2031 F6 C3
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LOCK

TS3 8 I

4,12

C2831C
33BpF

DSIB35

C2031C
330pF

4,12 OS1836

STATIC SENSITIVE DEVICES
SEE MAINTENANCE SECTION

COMPONENT NUMBER EXAMPLE

COMPONENT NUMBER

23 A2 R1234

TSI 5 I

C2B31D
330pF

ASSEMBLY ~

	

SCHEMATIC
NUMBER ~~~------~aa CIRCUIT

SUBASSEMBLY NUMBER
NUMBER tIF USEDI

4,12

CHASSIS-MOUNTED COMPONENTS HAVE NO ASSEMBLY
NUMBER PREFIX- SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST

P/0 A10 DISPLAY BOARD
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Fig. 8-9. Main Board (At2 Assy).



Table 8-5
COMPONENT REFERENCE CHART

Pl0 A12 ASSY

	

MAIN BOARD

CIRCUIT SCHEMATIC BOARD CIRCUIT SCHEMATIC BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C1011 J7 B2
C1012 K7 C2
C1021 G10 D1
C1023 D9 C2
C2027 K8 D3

CR1025 15 D2
CR1026 I6 D2
CR2022 B7 D3
CR2023 B7 E3
CR2034 E3 E3
CR2035 E3 E3
CR2036 E3 E3
CR2037 E2 E3
CR2038 G5 F3

J2032 A1 E4

Q2031 C3 F3
X2032 B4 F4

`See Parts List for
serial number ranges .

R1013 E10 B2
R1022 18 D1
R1043A` J6 G2
R2031 C7 E3
R2032 D1 E4
R2038 B4 E3
R2039 B4 F3

S2061 C3 K3

01011 17

	

82
01012 E7 C2
01023 H10 D1
01024 F9 D2
01025 15

	

D2
01031 G5 E1
01034 H11 E2
01036 G3 E2
01037 H4 F2
01048 G6 H2
02026 HS D3
02027 D8 D4

P/O A12 ASSY also shown on

	

tO
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J2832-13
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"Sy
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R2832A I
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DISABLE
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PERI00
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TOTAL(IE
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w t
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x
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IsseeL NOTE i IN-PLANT TEST
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-u FUNCTION INPUT
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RANGE
v RANDE INPUT
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B to
r

U~~2 ;C

6
+

5

FRED ~ PLL

	

Ute25B
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F1rC7lON INPUT
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PE11100 TSB
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TOTALITE _ TSI
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141
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E%T O .P .

CRt/2S

	

V CONTROL IIpUT
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"SY

TSt

01011
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CHASSIS-MOUNTED C011PONENTS fNVE NO ASSEMBLY
NIRIBER PREFIX-SEE END OF REPLACEABLE
ELECTRICAL PARTS LIST

SEE PARTS LIST FOR EARLIER
VALUES AND SERIAL NUMBER
RANGES OF PARTS OUTLINED
OR DEPICTED IN GREY,

"r

STATIC SENSITIVE DEVILES

®SEE MAINTENANCE SECTION

COMPONENT NUMBER EXAMPLE

A23 A2 11R~~1234..~~

R
y ~SCIIENATIC

CIRCUIT
SUBASSEMBLY Mr1BER

NUYpER tIF USEDI

FRED Pll

-" UtB63C-13

COMPONENT NUMBER

vIOTH 'tr

nstt 01012
r . t 1v:

	

w52g

"SV

R1Brr
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+BrIB
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3 e
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DISPLAY C,EQ

	

TSB
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o .t PF

P2B62
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TYPE KV CND_ NC
SIB 1+ 7

+Br2B t, 7

wI1B 1+ 7

w13B 11 7 2,13

w27B 18 B t

wsze 1B B,B

,5388

	

18

	

B

	

BJ B

7+,872 1+ r

raBn 1+ r

rake+ t+ r

P/D A12 MAIN BOMD

'

	

'

010340
P

atw-s+

	

RANGE , AUTORANGE , FUNCT ION

	

8 OEC 1 MAL PO I NT SELECTION

	

Ocr
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PARTS ORDERING INFORMATION

	

INDENTATION SYSTEM

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

REPLACEABLE
MECHANICAL PARTS

Section 9-DC 504A

This mechanical parts list is indented to indicate item

relationships. Following is an example of the indentation system
used in the description column .

Changes to Tektronix instruments are sometimes made to

	

~ p 9 4 5

	

Name 8 Description
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements

	

Assembly and/or Component
developed

	

in

	

our engineering

	

department .

	

It is therefore

	

Attaching parts for Assem6ty and/or Component

important, when ordering parts, to include the following

	

- - -

	

- - -
information in your order; Part number, instrument type or

	

Detail Part of Assembly and/or Component
number, serial number, and modification number if applicable .

	

Attaching parts for Detail Part

It a part you have ordered has been replaced with anew 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 part

	

- - -

	

- - -

Change information, if any, is located at the rear of this

	

Attaching Parts always appear in the same indentation as

manual_

	

theitem it mounts, while the detail parts are indented to the right.
Indented items are part of, and included with, the next higher

SPECIAL NOTES AND SYMBOLS

	

indentation . The separation symbol---'---indicates the endot

X000

	

Part first added at this serial number

	

attaching parts.

OOX

	

Part removed after this serial number

	

Attaching parts must be purchased separstely, unless otherwise
specified.

FIGURE AND INDEX NUMBERS
ITEM NAME

Items in this section are referenced by figure and index
In the Parts List, an Item Name is separated from the

description by a colon (:j . Because of space limitations, an Item
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S . Federal Cataloging Handbook H6-t

-

	

can be utilized where possible .

numbers to the illustrations .

ABBREVIATIONS

"

	

INCH

	

ELCTRN

	

ELECTRON

	

IN

	

INCH

	

SE

	

SINGLE END
w

	

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 LIST

	

LPHLDR

	

LAMPHOLDER

	

SHLDR

	

SHOULDERED
AL ALUMINUM

	

EOPT EQUIPMENT

	

MACH MACHINE

	

SKT SOCKET
ASSEM ASSEMBLED

	

EXT EXTERNAL

	

MECH MECHANICAL

	

SL SLIDE
ASSY

	

ASSEMBLY

	

FIL

	

FILLISTER HEAD

	

MTG

	

MOUNTING

	

SLFLKG

	

SELF-LOCKING
ATTEN ATTENUATOR

	

FLEX FLEXIBLE

	

NIP NIPPLE

	

SLVG SLEEVING
AWG

	

AMERICAN WIRE GAGE

	

FLH

	

FLAT MEAD

	

NON WIRE NOT WIRE WOUNO

	

SPR

	

SPRING
8D

	

BOARD

	

FLTR

	

FILTER

	

OBD

	

ORDER BY DESCRIPTION

	

SO

	

SQUARE
BRKT

	

BRACKET

	

FR

	

FRAME or FRONT

	

OD

	

OUTSIDE DIAMETER

	

SST

	

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

	

HDL

	

HANDLE

	

PN

	

PART NUMBER

	

TRD

	

THREAD
CER

	

~

	

CERAMIC

	

HEX

	

HEXAGON

	

PNH

	

PAN HEAD

	

THK

	

THICK
CHAS

	

CHASSIS

	

HEXHD

	

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

	

HV

	

HIGH VOLTAGE

	

RLF

	

RELIEF

	

VAR

	

VARIABLE
CPLG

	

COUPLING

	

IC

	

INTEGRATED CIRCUIT

	

RTNR

	

RETAINER

	

WI

	

WITH
CRT

	

CATHODE RAY TUBE

	

ID

	

INSIDE DIAMETER

	

SCH

	

SOCKET HEAD

	

WSHR

	

WASHER
DEG DEGREE

	

(DENT IDENTIFICATION

	

SCOPE OSCILLOSCOPE

	

xFMR TRANSFORMER
DWR DRAWER

	

IMPLR IMPELLER

	

SCR SCREW

	

xSTR TRANSISTOR



Replaceable Mechanical Parts - DC 504A

Mfr.
Code

	

Manufacturer

	

Address

	

Citv. State, Zio Code

00261

	

GENERAL ELECTRIC CO

	

14TH AND ARNOLD STS

	

CHICAGO HEIGHTS IL 60411

FOOD SERVICE EQUIPMENT BUSINESS DEPT

09772

	

WEST COAST LOCKWASHER CO INC

	

16730 E JOHNSON DRIVE

	

CITY OF INDUSTRY CA 91744

P 0 BOX 3588

09922

	

BURNDY CORP

	

RICHARDS AVE

	

NORWALK CT 06852

22526

	

DU FONT E I DE NEMDURS AND CO INC

	

515 FISHING CREEK RD

	

NEW CLMBERLANO PA 17070-3007

DU PONT CONNECTOR SYSTEMS

DIV MILITARY PRODUCTS GROUP

55285

	

BERGQUIST CO INC THE

	

5300 EDINA INDUSTRIAL BLVD

	

MINNEAPOLIS MN 55435-3707

71159

	

BRISTOL SOCKET SCREW CO

	

WATERBURY CT

73743

	

FISCHER SPECIAL MFG CO

	

111 INDUSTRIAL RD

	

COLD SPRING KY 41076-9749

78189

	

ILLINOIS TOOL WORKS INC

	

ST CHARLES ROAD

	

ELGIN IL 60120

SHAKEPROOF DIV

80009

	

TEKTRONIX INC

	

14150 SW KARL BRAUM DR

	

BEAVERTON OR 97077

PO BOX 500 MS 53-111

83385

	

MICRODOT MFG INC

	

3221 W BIG BEAVER RD

	

TROY MI 48098

GREEK-CENTRAL DIV

93907

	

TEXTRON INC

	

600 18TH AVE

	

ROCKFORD IL 61101

CAMCAR DIV

TKD392

	

NORTHWEST FASTENER SALES INC

	

7923 SW CIRRUS DRIVE

	

BEAVERTON OR 97005-6448

TK0435

	

LEWIS SCREW CO

	

43D0 S RACINE AVE

	

CHICAGO IL 60609-3320

TK0772

	

RADAR ELECTRIC

	

168 WESTERN AVE W

	

SEATTLE WA 98119-4212

TK0858

	

STAUFFER SUPPLY CO

	

105 SE TAYLOR

	

PORTLAND OR 97214

TK1326

	

NORThhlEST fOURSLIDE INC

	

18224 SW 100TH CT

	

TUALATIN OR 97062

9- 2

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER
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L.+~

"~

	

Fig. &
Index

	

T~ctronix

	

Serial/Assembly No .

	

Mfr.

�q

	

No

	

Part No

	

Effective

	

Dsoont

	

Qtv

	

12345

	

Nave & Description

	

Code

	

Mfr. Part Np .

1-1 337-3039-00

	

2 SHIELD,ELEC :SIDE

	

800D9 337-3039-00

-2 105-D932-00

	

2 LATCH,PANEL :SIDE

	

800D9 105-0932-00

-

	

-3

	

214-3364-00

	

2

	

FASTENER,LATCH:ACETAL,SIL GRAY

	

800D9 214-3364-00

_

	

-4

	

366-1023-13

	

1

	

IPIOB :GY,0.127 ID X 0.392 OD X 0 .531 H

	

80009 366-1023-13

213-0246-00

	

1

	

.SETSCREW:5-40 X 0.094,STL

	

71159 ORDER BY DESCR

-

	

-5

	

366-2156-00

	

1

	

KNOB :DOVE GRAY,0 .421 ID X 0 .706 OD X 0.6 H

	

80009 366-2156-00

213-0153-00

	

2

	

.SETSCREW:S-40 X 0.125,STL

	

TK0392 ORDER BY DESCR

-6

	

358-0686-DO

	

1

	

BUSHING,SLEEVE :0 .197 ID X 0 .438 OD X 0.375

	

800D9 358-0686-00
(ATTACHING PARTS)

-7

	

220-0495-00

	

1

	

NUT,PLAIN,HEX:0.315-32 X 0 .438 HEX,BRS

	

73743 ORDER BY DESCR

-8

	

344-0195-D1

	

1

	

CLIP,ELECTRICAL:GROUNDING,PH BRZ ALBALOY PL

	

80D09 344-0195-D1

-9

	

210-0012-00

	

1

	

WASHER,LOCK:0.384 ID,INTL,0 .022 THK,STL

	

09712 ORDER BY DESCR
(END ATTACHING PARTS)

-1D

	

378-2030-05

	

1

	

LENS, LED DSPL:RED W/MARKINGS

	

SOD09

	

378-2030-05

334-4827-OD

	

1

	

MARKER,IDENT:MKD DC504A

	

80009 334-4827-00
-11

	

366-1851-01

	

1

	

KNOB,LATCH :IVORY GY,0.625 X 0.25 X 1 .03

	

80009 366-1851-01

-12

	

105-0865-00

	

1

	

BAR,LATCH RLSE :

	

80009 105-0865-00

-13 105-0866-00

	

1 LATCH,RETAINING:SAFETY

	

80009 105-0866-00

-14

	

214-3143-00

	

1

	

SPRING,HLEXT :0 .125 OD X 0.545 L,XLOOP

	

80009 214-3143-00

-15

	

366-0494-08

	

1

	

KNOB:GY,NEW GEN,0 .127ID X 0.530D X 0.5H

	

80009 366-0494-08
213-0246-00

	

1

	

.SETSCREW:5-40 X 0 .094,STL

	

71159 ORDER BY DESCR

-16

	

333-3009-DO

	

1

	

FRONT PNL ASSY :

	

80009 333-3009-00

-17

	

337-3044-00

	

1

	

SHIELD,ELEC :FRONT SUBPANEL

	

80009 337-3044-00

-18

	

426-0725-24

	

1

	

FR SECT,PLUG-IN:TOP

	

8D009 426-0725-24
(ATTACHING PARTS)

2

	

SCREW,MACHINE :4-4D X 0 .25,FLH,100 DEG,STL

	

TK0435 ORDER BY DESCR
(END ATTACHING PARTS)

-20

	

214-3406-00

	

1

	

SPRING,FLAT :1 .48 L X 0 .125 W,CU BE

	

TK1326 ORDER BY DESCR

-21

	

----- -----

	

1

	

CKT BOARD ASSY :DISPLAY(SEE A10 REPL)
(ATTACHING PARTS)

2

	

SCR,ASSEM WSHR:4-40 X 0 .312,PNH STL

	

TK0858 211-0244-00
(END ATTACHING PARTS)
CKT BOARD ASSY INCLUDES :

,G

	

-23

	

136-0494-00

	

6

	

.SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP

	

80009 136-0494-00

-24

	

136-0252-07

	

6

	

.SOCKET,PIN CONN :W/O DIMPLE

	

22526 75060-012

-25

	

----- -----

	

1

	

.CONN,RCPT,ELEC:(SEE AlOJ2062 REPL)
-26

	

----- -----

	

1

	

.TERM SET,PIN:(SEE AlOJ4012,4014 REPL)
-27

	

131-0993-00

	

1

	

.BUS,CONDUCTOR:SHUNT ASSEMBLY,BLACK

	

22526 65474-005

-28

	

----- -----

	

1

	

.RES .,VAR,NONWIR :(SEE AlOR4037 REPL)
-29

	

----- -----

	

1

	

.CONN,RCPT,ELEC:(SEE AlOJ4015 REPL)

.(ATTACHING PARTS)
1

	

.NUT,PLAIN,DODEC :0 .469-32 X 0.638,BRS NP

	

73743 ORDER BY DESCR
.(END ATTACHING PARTS)

3

	

.SWITCH,PUSH :(SEE AlOS3032,4024,425 REPL)
1

	

.SWITCH,PUSH :(SEE AlOS3012 REPL)
4

	

PUSH BUTTON :IVORY GRAY,0 .18 5Q X 0.43 H

	

80009 366-1559-09
1

	

CKT BOARD ASSY :MAIN(SEE A12 REPL)
(ATTACHING PARTS)

-35

	

213-0146-00

	

4

	

SCREW,TPG,TF :6-20 X 0 .312,TYPE B,PNH,STL

	

83385 ORDER BY DESCR
(ENO ATTACHING PARTS)
CKT BOARD ASSY INCLUDES :

1

	

.CONN,RCPT,ELEC :(SEE A12P2062 REPL}
1

	

.SKT,PL-IN ELEK:MICROCKT,16 CONTACT

	

09922 DILBI6P-1087
1

	

.SKT,PL-IN ELEK:MICROCIRCUIT,4D DIP

	

022 DILB40P-108
1

	

.SWITCH,ROTARY:(SEE A12S2061 REPL)
1

	

.CONN,RCPT,ELEC:(SEE A12J1032,2032 REPL)
9

	

.TERMINAL PIN :(SEE A12J1040,2042,4012 REPL)
2

	

.BUS,CONDUCTOR :SHUNT ASSEMBLY,BLACK

	

22526 65474-005
4

	

.TERM,TEST POINT :(SEE A12TP1063,TP2D12,
.TP2014,TP3012 REPL)

1

	

.MICROCIRCUIT,LI :(SEE A12U2014 REPL)

.(ATTACHING PARTS)
1

	

.SCR,ASSEM WSHR:4-40 X 0.29,PNH,BRS NI PL

	

78189 51-040445-01

1

	

.NUi,PLAIN,HEX :4-4D X 0.188,BRS CD PL

	

73743

	

12161-50
1

	

.WASHER,SHLDR:0 .12 ID X 0 .143 OD X 0.07 D

	

00261 A7148516P2
.(END ATTACHING PARTS)

--

	

-48

	

136-D760-00

	

1

	

.SKT,PL-IN ELEK:TRANSISTOR,3 CONTACT

	

TK0772 10-18-2033
1 INSULATOR,PLATE:TRANSISTOR

	

55285 7403-09FR-52

_gg

	

_____ _____

-37 136-0729-00
-38 136-0757-00
_gg

	

_____ _____
_40

	

_____ _____
_41

	

_____ _____
-42 131-0993-00
_43

	

_____ _____

-19 211-0101-00

-22 211-0244-OD

-30 210-0473-00

_31

	

_____ _____
_32

	

_____ _____

-33 366-1559-09
_3q

	

_____ _____

_44

	

_____ _____

-45 211-0292-00
-46 210-0406-00
-47 210-1171-00

-49 342-0354
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Replaceable Mechanical Parts - DC 504A

Fig . &
Index

	

Tektronix

	

SeriallAssenbly No .
moo.__

	

Part Ib-

	

Effective

	

Dsoont

	

Otv

	

12345

	

llama & Description

	

Code

	

Mfr. Part No .

1-50

	

351-0612-00

	

1

	

GUIDE,CKT BOARD:NYLON,i .O L

	

80009 351-0612-00

-51

	

426-0724-25

	

1

	

FR SECT,PLUG-IN:BOTTOM

	

80009 426-0724-25

(ATTACHING PARTS)

-52

	

211-0101-00

	

2

	

SCREW,MACHINE:4-40 X 0.25,FLH,100 DEG,STL

	

TK0435 ORDER BY DESCR

(END ATTACHING PARTS)

-53 386-4910-00

	

1 SUPPORT,FRAME :REAR
(ATTACHING PARTS)

-54

	

213-0868-00

	

2

	

SCREW,TPG,TF:6-32 X 0 .375 L,FILH,STL

	

93907 ORDER BY DESCR
-55

	

386-3657-01

	

2

	

SUPPORT,PLUG-IN :

	

93907 ORDER BY DESCR

(END ATTACHING PARTS)

9-4

80009 386-4910-00

WIRE ASSEMBLIES

175-2985-00

	

i

	

CABLE ASSY,RF :50 OHM COAX,10 .0 L,9-3

	

80009

	

175-2985-00

STANDARD ACCESSORIES

070-4291-00

	

1 MANUAL,TECH:INSTRUCTION,DC504A

	

80009 070-4291-00
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