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CERTIFICATION

PACIFIC MEASUREMENTS INC. (“PM”) certifies that this instrument was thoroughly tested and inspected and
found to meet all its published specifications when it was shipped from the factory. PM further certifies that its

calibration measurements are traceable to the U.S. National Bureau of Standards to the extent allowed by the
Bureau’s calibration facility.

ONE YEAR LIMITED WARRANTY

PACIFIC MEASUREMENTS INC. (“PM”) warrants to the original purchaser, and only the original purchaser,
that this instrument will be free from defects in material and workmanship, under normal recommended use and
operating conditions, for a period of one year after the date of delivery to the original purchaser.

PM’s obligation under this Warranty is limited to (1) repairing or replacing, at PM’s option, any part or parts o
(excluding RF diodes, RF connectors, batteries, and fuses) which are returned to PM in the manner specified
below and which, upon inspection by PM’s personnel, are determined to be defective as described above; and
(2) calibrating the repaired instrument to current published specifications. If it is determined that the instrument

tion charges collect. If it is determined that the defect has been caused by misuse and/or abnormal operating
conditions or that the instrument is not under Warranty, an estimate will be submitted prior to the commence-
ment of necessary repair and calibration work. If the purchaser does not authorize PM to commence such repairs

within fifteen days after such estimate is submitted, the instrument will be returned to the purchaser transportation
charges collect. "

PM’S OBLIGATION TO REPAIR OR REPLACE DEFECTIVE PARTS, AS DESCRIBED ABOVE,
SHALL BE THE PURCHASER’S EXCLUSIVE REMEDY AND NO OTHER REMEDY SHALL BE —

PROPERTY, OR ANY OTHER INCIDENTAL OR CONSEQUENTIAL LOSS SUSTAINED BY THE
ORIGINAL PURCHASER OR ANY OTHER PERSON). —

THE WARRANTY DESCRIBED ABOVE IS THE ONLY WARRANTY APPLICABLE TO THIS PM
INSTRUMENT AND IS MADE EXPRESSLY IN LIEU OF ANY AND ALL OTHER WARRANTIES

WARRANTY PROCEDURE AND SHIPPING INSTRUCTIONS
If any fault develops, the following steps should be taken:

a. Notify PM immediately, giving model number, serial or part number, code number, and a detailed description of
the nature and/or conditions of failure. On receipt of this information, service, operating, or shipping instructions
will be supplied to you.

b. On receipt of shipping instructions, ship the instrument transportation prepaid to PM. The instrument should be
shipped in the original shipping carton or, if damaged or not available, in a suitable rigid container with the instru-
ment wrapped in paper or plastic and surrounded with at least four inches or cushioning material on all sides. If —
under Warranty, the instrument will be repaired and returned transportation prepaid.

RECEIVING INSTRUCTIONS —

The instrument must be thoroughly inspected immediately upon receipt. All material in the shipping container
should be checked against the enclosed packing list. PM will not be responsible for shortages against the packing list
unless notified immediately. Upon receipt of shipment, if there is any visible evidence of damages, make a notation
on the way bill of such damage and immediately contact the nearest office of the carrier in your city. If there is
evidence of damage after the goods are unpacked, contact the nearest office of the carrier, request an inspection,
and save all packing and materials therein until the inspection has been completed. A full report of the damage
should be obtained by the carrier’s claim agent, and a copy of this report forwarded to PM. Upon receipt of this
report, you will be advised of the disposition of the equipment for repair or replacement. PM shall have no respon-
sibility for damaged instruments if the above inspection requirements are not complied with. Time is of the essence
regarding the above instructions.
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SECTION 1

Model 1038
Vertical Plug=In

GENERAL INFORMATION

1.1 DESCRIPTION

The Models 1038-V10, -V11 and -V12 are plug-in
units for the Model 1038 measurement system. They
fit into either of the right-hand two slots in the Main
frame and provide signals to drive the vertical de-
flection system of the CRT. A horizontal drive plug-
in is required to form a complete display system. The
input to the vertical plug=in unit comes from a micro-
wave diode detector. Several types are available
from Pacific Measurements with frequency range and
connector types to satisfy most requirements. In ad-
dition, a special adapter cable is available to con-
nect to detectors of other manufacture. The adapter
cable will also connect to microwave devices which
include internally mounted detectors, such as return-
loss bridges.

The input to the horizontal plug-in is generally ob-
tained from sweep voltage generated by a swept-
frequency RF source. Accordingly, the horizontal (or
X) axis of the CRT scales directly in frequency. The
vertical (or Y) axis scales in signal amplitude, expres-
sed in decibels.

In general , the vertical plug=ins will display signal
levels from -50 dBm to +10 dBm. The display capa-
bility depends somewhat upon the characteristics of
the specific detector type used; the dynamic range
will be found on the specification sheet for the de-
tector. The plug-in has display sensitivities selec-
table from 10 dB per division down to 0.1 dB per
division. Thus small variations with frequency can
be viewed on a sensitive scale with good resolution
whereas larger variations can be seen on the less
sensitive ranges. For absolute power displays, the
dBm button provides accurate calibration. For rela-
tive power measurements, the dB button works in con=-
junction with the Reference knob to make any arbi-
trary power level the reference.

The reference line can be positioned to any of the
nine major horizontal lines on the CRT graticule,
using the REF. LINE switch. For example, if the

dBm button is depressed and the REF. LINE switch is
set to the center position, the trace will cross the
screen in the center if 1 mW (0 dBm) is applied to the
detector. An OFFSET control allows high-resolution
level measurements to be made in much the same way
that voltage measurements are made using a differen-
tial voltmeter. The sensitivity is made low to begin
with and the trace moved to the reference line using
the OFFSET control. The sensitivity is successively
increased and a better adjustment made with the
OFFSET control until the best setting is found. The
level (either absolute or relative, as desired) is read
off the digit switch.

A more complete understanding of the instrument's
capabilities can be had by reading the Operation
Section of this manual.

The Models 1038-V11 and -V 12 have the same
capability as the -V 1Q and have the additional fea-
ture of Automemory. The feature allows the in-
strument to record the variations with frequency of
the devices used in a microwave measurement set-up.
In other words, to record a calibration curve for the
measurement system. When subsequent measurements
are made, this curve is subtracted from the measured
data to give just the variation caused by the device
under test. This eliminates tedious plotting of data
and graphical subtraction of the measurement data
from the calibration data to obtain a corrected curve.
The V11 and V12 are identical except that the mem-
ory for the V11 is for 256 points horizontally and

the V12 is for 1024 points horizontally. Vertical
resolution is one 32nd of a division in both units.

In order to provide horizontal address information to
the vertical plug=in, a horizontal plug-in with mem-
ory drive must be used when the memory feature is
desired.

1.2 PERFORMANCE SPECIFICATIONS

Detailed specifications for the Models 1038-V10,
-V11, and -V12 are given in Table 1-1.

1-1
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TABLE 1-1
OFFSET CONTROL
Resolution 3 Digits
Range +99.9 dB
Accuracy +.02 dB/10 dB +,05 dB

DISPLAY SENSITIVITY

Ranges

Accuracy
REFERENCE CONTROL
Range

MEASUREMENT RAN GE

DRIFT, using Pacific Measurements
temperature compensated detectors

At 0 dBm
At -40 dBm

SYSTEM LINEARITY, using Pacific
Measurements detectors

TEMPERATURE

Operating
Non-operating

DIMENSIONS (H x W x D)

WEIGHT

0.1,0.5, 1.0, 5.0, and 10 dB/DIV
+3%

>+59 dB centered on approximately =20 dBm,

<-50 to >+10 dBm for a detector with between 0.5 and
1.0 mV dc output for -30 dBm input. Its output resistance
must be less than 20 k ohms at =30 dBm

<.01dB/°C (+15 to +45°C)
<0.5 dB/24 Hrs. at constant temperature

0.1dB/10 dB. At -50 dBm, an additional 0.5 dB linearity
error makes the total 1.1 dB if +10 dBm is the reference.

0to 50° C
=50 to +65° C

16.8 cm x 6.60 cm x 29.7 cm
(6.6" x 2.6" x 11.7")

2.3 kg. (5 Ibs.)

1.3 INPUT/OUTPUT CONNECTOR

The following signals appear on the Input/Output
Connector of the Mainframe when the Model 1038-
V10, -VI11, or =V12 are installed. Refer to the
Mainframe manual for additional pin assignments

and information.

I/O CONNECTOR

PIN NO. SIGNAL
1 Do not use
12 Do not use
13 External Ratio to A Channel,
100m\V//dB*
29 External Ratio to B Channel,
100mV/dB*

* These inputs are available to add marker pips to the display. Input impedance 10KQ, maximum input 10V,




Model 1038

SECTION 2 Vertical Plug=-In

INITIAL INSTRUCTIONS

2.1 INSTALLATION

Vertical plug-in units can be installed in either of
the two right-hand locations of the Model 1038
System Mainframe. They will not fit in the left-hand
location. A latching lever is located at the bottom
of the front panel of the plug-in. It must be pulled
straight out before the plug=-in is pushed all the way
in. After the plug-in can be pushed no further, the
lever is moved to the right. This forces the plug=in
into the connector and locks it in place. Use care
in inserting the plug-in and be sure that the connec-
tor at the rear lines up with the end of the plug-in
board. This is particularly important when the in-
strument is first set-up, because shipping damage
might cause misalignment.

2.2 DETECTOR CONNECTION

In order to use the vertical plug-in, a detector is
required. It connects to the front panel female
multi-pin connector. The connector has a keyway

in the plastic to mate with the key in the plug. Be
sure to align the key with the keyway before pushing
the connector together. All detectors will be dam-
aged if too much RF power is applied to them, so be
sure to observe the warning affixed to the detector.

In most cases you should not exceed 50 mW (+17 dBm).
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SECTION 3
OPERATION

3.1 FRONT PANEL CONTROLS

The following controls are listed in order, from the
top to the bottom of the panel. The controls relating
to the memory are absent on the Model 1038-V10, as
is indicated in their description. A photograph of the
Mode! 1038-V 11 front panel appears in Figure 2-1.

a. OFFSET dBm/dB and POLARITY SWITCHES.
These controls permit the input signal to be
offset to a null on the reference line. The
amount and polarity of the offset required can
be read from the digits on the OFFSET switch
and the position of the polarity switch. The
reading obtained is an indication of the dif-
ference (in dB) between the signal and the
reference. For example, if the INPUT dBm
button is used (0 dBm reference) and an off-
set of =12 dB nulls the signal, the signal
level is just =12 dBm.

b. SMOOTH SWITCH. This switch reduces
the bandwidth of the log amplifier on all
dB/DIV sensitivity settings. Smoothing
is effective when the switch is depressed.
At low signal levels ( below - 40 dBm )
there are random variations in signal
amplitude due to noise and some signal
feed through from the input chopper cir-
cuit. Reducing the bandwidth of the
log amplifier reduces the noise displayed
at low signal levels. It also causes the
response to be slower at low signal levels,
so that the displayed amplitude will be in-
correct if rapid variations are displayed at
excessive sweep speeds. This may be
checked by slowing the sweep and observing
whether the shape of the display changes.
The sweep used must be slow enough that
this does not occur.

c. REFERENCE KNOB. This knob must be pushed
firmly to engage the control. This feature is
to avoid accidental mis-setting of the control
after a reference has been established. The
purpose of the control is to permit the setting
of an arbitrary reference level when the
INPUT dB button is depressed. For example,
when making reflection measurements, it is
desired to calibrate the system for total re-
flection. To do this, a signal corresponding
to total reflection is displayed. The OFFSET
control is set to 00,0 dB and the trace cen-
tered on the reference line using the REFER-
ENCE control. Subsequent reflection mea-
surements can be made using the OFFSET
switches and the return loss read directly
from them.

On units with memory, the OFFSET switches
are set to 00,0 and the REFERENCE knob used

Model 1038
Vertical Plug=In

to bring the trace on screen when the ACCESS
MEMORY button is depressed. The trace can

then be recorded by pressing the PRESS TO
STORE button.

DISPLAY SELECTOR SWITCHES. There are
two columns of display selector buttons. The
switches on the left select what is to be dis-
played; those on the right select the sensi-
tivity, or resolution, of the display (except
when MEMORY is displayed). Individual
switch functions are as follows:

i. INPUT dBm. Displays the input signal,
with 0 dBm as the reference level.

ii. INPUT dB. Displays the input signal,
with the reference level set by the
REFERENCE knob.

iii. INPUT MINUS MEMORY. Appears on
-V11 and -V12 plug=-ins only. Displays
the input signal with the contents of
the memory subtracted (in dB). The dB
reference is the signal recorded in the
memory .

iv. MEMORY. Displays the contents of
the memory. Since the memory records
the sensitivity of the display (dB/DIV)
at the time data is stored, the display
of the memory contents will be at the
sensitivity recorded. Therefore, the
display will be unaffected by the
dB/DIV button selected.

v. ACCESS MEMORY and PRESS TO
STORE. These two buttons are elec~
trically interlocked so that the PRESS
TO STORE button is inoperative unless
ACCESS MEMORY is depressed. When
ACCESS MEMORY is pressed, the
plug-in is set-up so that any part of
the trace that is on the CRT screen can
be recorded. Normally, the OFFSET
switches should be returned to 00.0 and
the trace moved on screen using the
REFERENCE knob. The display sensi-
tivity should be increased by selecting
an appropriate dB/DIV setting so that
the trace covers as much of the avail-
able vertical dimension as possible
without having part of the trace off
screen. Pressing PRESS TO STORE
will then cause the trace to be recorded
in the memory.

vi. dB/DIV. These switches select the
sensitivity, or resolution, of the
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display. The number adjacent to the
switch indicates the scale for each
major vertical division on the CRT.

e. REF LINE. This switch selects the major
horizontal line on the CRT graticule that
serves as the reference. That is, if a signal
equal in magnitude to reference is applied to
the input, it will lie on the line indicated by
the pointer on the REF LINE switch. It is
also the line about which the display expands
as successively greater display sensitivities
are selected,

f. HIGH LEVEL SCREWDRIVER ADJUSTMENT.
This adjustment is used to calibrate the in-
strument at +10 dBm using the calibrator on
the horizontal plug=-in.

g. NOISE LEVEL SCREWDRIVER ADJUSTMENT.
This adjustment is used to calibrate the in-
strument for zero signal input. With no RF
applied, at 10 dB/DIV, +4 REF LINE, dBm,
00.0 OFFSET, and no smoothing , adjust so
that noise is visible as the trace almost, but
not quite, touches the noise-free bottom limit,

3.2 FRONT PANEL DETECTOR CONNECTOR

This multi-pin connector is keyed to prevent mis-
alignment. Be sure that the key on the plug mates
with the keyway on the panel connector before in-
serting. Various types of Pacific Measurements power
detectors can be used and an adapter cable is avail-
able for use with detectors of other manufacture.

3.3 OPERATING PROCEDURE

The vertical plug=ins must be installed in either of
the right-hand locations in the Model 1038 Main-
frame, as described in Section 2.2. In order to
generate a complete display, a horizontal plug=in is
also needed. Horizontal plug-ins are all compatible
with any of the Vertical plug-in Models 1038-V10,
=V11, or -V12. However, in order for the memory
to work in the =V11 or =V 12 units, a horizontal plug-
in with memory drive must be used in the horizontal
location. Connection of a suitable detector to the
DETECTOR INPUT of the vertical plug=in completes
the system,

3.3.1 DETECTORS

RF Detectors supplied for use with the vertical plug-
ins are equipped with RF connectors for connection

to sources of RF power. Depending upon the connec-
tor type and the characteristics of the detector, the
maximum frequency for the detector will be different,
so be sure to check the specifications for the detector
before using it at the highest RF frequencies. Each
detector has slightly different detection characteris-
tics from another. If a detector and an instrument
are ordered together, the instrument will be calibra-

3-2

ted with the detector it is shipped with and a label
will be affixed to the instrument to identify the
detector. If the instrument is used with other detec~
tors you should expect slight tracking errors as RF
power is varied over the range. These errors will be
slight, in most cases limited to less than one half dB
over the entire dynamic range. If you want to cali-
brate an instrument to a different detector, refer to
the detector calibration procedure of Section 6.

An adapter cable is available for connecting detec-
tors or devices with built-in detectors having BNC
output connectors to the DETECTOR INPUT of the
plug=in. The use of the special cable is recommended
because it has a low-pass filter to isolate the cable
from the RF signal and a temperature compensation
sensor. While the temperature sensor is close to the
BNC connector in the brass block to which the con-
nector is mounted, you should nonetheless be careful
to avoid subjecting it to sources of heat not affecting
the detector to which it is connected. For example,
sunlight coming in a window where the detector is

in a shadow and the adapter is directly illuminated.

3.3.2 CALIBRATION CHECK

When the instrument is first set-up, its detector
exchanged, the temperature of the room substantially
changed, or you have any reason to question the
calibration, use the following procedure.

a. High Level Calibration Check. Allow the
instrument to warm-up for at least 10 min-
utes--longer if it has been stored in a cold
place. Connect the detector to the CALI-
BRATOR OUTPUT on the horizontal plug=-in,
turn the CALIBRATOR switch to ON, and
set the HORIZONTAL INPUT switch to INT.
Set the OFFSET switch to +10.0, the REF
LINE to center, and press the INPUT dBm
and . 1dB/DIV buttons. The trace should be
in the center of the screen; if necessary,
adjust the HIGH LEVEL control with a small,
narrow screwdriver to center the trace.

b. Noise Level Calibration Check. Connect
the detector to the measurement system where
it will be used. Allow the temperature to
stabilize for 5 minutes. Turn the RF power
off (be sure that it is completely off--not
just attenuated 20 or 30 dB). Set the OFF-
SET switch to =40, the REF LINE to center,
the SMOOQTH button out, and press the dBm
and 10 dB/DIV buttons. On the horizontal
unit turn the CALIBRATOR to OFF and the
input to INT. Adjust the NOISE LEVEL
control so that the trace 'bottoms out' and
the noise disappears into a straight line--
then return the control until the noise is a
maximum and the trace is just clear of the
limiting line.



3.3.3 ABSOLUTE POWER DISPLAY

If power is to be displayed against another variable,
typically frequency, connect the X-axis drive to the
INPUT of the horizontal plug=in and adjust for a
full-screen sweep. To obtain the display, connect
the detector to the signal to be measured, set the
OFFSET switches to =20 dB, SMOOTH button out,
REF LINE to center, and press the INPUT dBm and
10 dB/DIV buttons. Having obtained a display set
the REF LINE to the desired position. If smoothing
is desired, or if you are going to use sensitivities
greater than 5 dB/DIV, check to see that pushing
SMOOTH does not change the shape of the picture.
If it does, slow down the sweep until the effect is no
longer noticed.

In order to see small variations in signal level across
a band of frequencies, you will need to use greater
display sensitivity (smaller number of dB/DIV). To
do this you must move the portion of the display of
interest to the reference line, using the OFFSET
switches. The display is expanded using a more sen-=
sitive dB/DIV setting. The reading on the OFFSET
switch is the power (in dBm) at the point where the
trace crosses the reference line. Variations from
that level can be read directly off the CRT graticule.

3.3.4 RELATIVE POWER DISPLAY

Set up a display according to the first paragraph of
Section 3.3.3. Press the INPUT dB button and move
the REFERENCE control until the trace is in the de-
sired position. In general the REFERENCE control is
set when the unit is displaying a calibration curve.
For example , when making a transmission measure=
ment the detector is first connected to the RF source
and the trace centered on the reference line, with
the OFFSET set to 00,0 dB. Then the device fo be

tested is inserted between the source and the detector.

Model 1038
Vertical Plug=In

The resulting trace is the loss vs. frequency. By
increasing the sensitivity to a small number of dB/
DIV and moving the OFFSET control to center any
desired portion of the trace on the reference line,
the loss at that point can be read precisely from the
OFFSET switch.

3.3.5 USE OF THE MEMORY

On units so equipped, the memory can be thought of
as an extension of the relative power mode. The
display is set up in the same way, except that the
ACCESS MEMORY button is pressed prior to adjust-
ing the REFERENCE control. The action of the mem-
ory is to reduce the calibration curve to a straight
line lying on the reference line. The OFFSET switch
is set to 00.0 and the trace centered on the screen
using the REFERENCE control . The sensitivity is

increased so that the calibration trace fills the screen
but does not go beyond the screen. Now, when the
PRESS TO STORE button is pressed, the trace will
momentarily appear to be made up of dots, then return
to its previous form. This indicates that the trace
has been recorded in the memory. To check the
contents of the memory , press the MEMORY button;
you should see the same or nearly the same curve

as the calibration trace. When INPUT MINUS
MEMORY is pressed a straight line should result, as
the calibration curve recorded is subtracted from the
calibration curve from the input. When subsequent
measurements are made on an RF device, the data
displayed will be just the characteristics of the
device, since the apparent calibration curve is just
a straight line corresponding to the reference line.
If the OFFSET switch is used, its dial will read the
loss or gain of the device under test directly. It is
important not to move the REFERENCE control after
memorization as this will move the reference an
unknown amount. The control knob disengages from
the shaft unless it is pushed in, to avoid accidental
movement .,
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SECTION 4

PERFORMANCE CHECKS

4.1 GENERAL

The purpose of this section is to provide a series of
tests that will insure that the instrument is operating
properly. It is useful for incoming inspection and for
periodic performance evaluations. Major specifica-
tions are checked and other tests performed which
would point out a malfunction within the unit.

4.2 EQUIPMENT REQUIRED

The following equipment is needed to check the per-
formance of the Models 1038-V10, -V11, and -Vi12,

a. A properly calibrated Model 1038 Mainframe
and Display Unit.

b. A properly calibrated horizontal plug-in.
For the Models 1038-V11 or V12, a horizon-
tal unit with memory drive is required.

c. A precision, calibrated step attenuator or
separate individual attenuators. Steps of
10 dB from O through 60 dB are required.
Attenuators should be within 0.4 dB of the
nominal value and their exact attenuation
should be known to within 0,02 dB at 30 MHz.

d. A sweep signal source with a frequency band
compatible with the detector, together with a
low-pass filter with a cutoff frequency in the
low end of the band. The purpose is to gen-

q erate a display with considerable amplitude
variation across the band.

4.3 INITIAL TURN-ON

Install the plug=ins in the Model 1038 Mainframe,
connect the Model 1038 to a line of suitable voltage
and frequency. Allow the instrument to warm up for
at least one-half hour in a room with a temperature
of 25°C + 5°C. The detector with which the instru-
ment was calibrated (as indicated by the label on the
front panel) should be connected to the DETECTOR
INPUT during this period.

4.4 POWER LEVEL TRACKING

a. Adjust the HIGH LEVEL and NOISE LEVEL
controls according to the procedure of Section
3.3.2. The detector should be screwed on to
the attenuator when adjusting the NOISE
LEVEL control.

b. Connect the detector to the attenuator if a
step attenuator is used and set the attenuator
for 0 dB. Connect the input to the attenuator
to the CALIBRATOR OUTPUT of the horizontal

plug-in. If fixed attenuators are used, connect

Model 1038
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the detector directly to the CALIBRATOR
OUTPUT. Set the OFFSET switch to read
the insertion loss of the attenuator at the

0 dB setting for 30 MHz. Set to -00.0 if a
fixed aftenuator is used. Press the INPUT
dB button and adjust the REFERENCE con-
trol so that the trace is on the center of the
screen with the REF LINE switch set to cen-
ter. It will be easiest to see the trace if the
INT horizontal setting is used. Start at 10
dB/DIV and increase the sensitivity from
there so that the final adjustment is at .1

dB/DIV.

Press the 10 dB/DIV button and check to see
that the trace is within one-half of a minor
graticule mark of the center. Using the REF
LINE switch, set the trace on each of the
major graticule divisions. It should lie
within 1 minor division of the graticule
line. Return the REF LINE switch to cen-
ter.

Set the attenuation to 60 dB and set the
OFFSET switch to 60 dB. Adjust the NOISE
LEVEL control so that the trace crosses the
screen an amount above or below the center
corresponding to the correction factor for the
aftenuator. For example, if the correction
factor indicates that the attenuation is less
than nominal by 0.2dB, the trace should be
1 minor division above the center on the 1
dB/DIV range. Make the final adjustment
on the 0.5dB/DIV range. There will be
some noise on the trace and it will be nec-
essary to average this out when making the
final adjustment.

Return the attenuation to 0 and check that
the trace is centered except for the insertion
loss with the OFFSET set to 00.0.

Step the attenuation from O to 60 dB in 10 dB
steps. Set the OFFSET switch to the same
setting as the attenuator and check to see

that the trace goes across the screen an amount
above or below the center corresponding to
the correction factor for the attenuation used,
within 0.1 dB. This will be within one divi-
sion on the .1 dB/DIV range.

4.5 MEMORY OPERATION (MODELS 1038-V11
and -V12 ONLY)

Connect the low-pass filter to the output of
the sweep signal source. Connect the defec-
tor to the output of the low-pass filter. Set
up a display showing the curve of the filter
on 10 dB/DIV. Refer to Section 3.3.3 and
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following for information about how this is
done. When the set-up is complete you
should have a trace starting near the upper
left corner of the screen and ending near the
lower right corner. The actual details of the
appearance of the trace are not important if
it covers most of the horizontal and vertical
dimensions of the screen,

Press ACCESS MEMORY and be sure that the
trace is all on-screen. Record the trace by
pressing PRESS TO STORE, Press the MEM-
ORY button and examine the display. The
trace should be very similar to the display
when ACCESS MEMORY was depressed. Now

press INPUT MINUS MEMORY; the disp lay
should be very nearly a straight line,

Since the display was recorded on 10 dB/DIV,
pressing the 1 dB/DIV button should expand
the size of the vertical steps by ten. In the
region of the filter response where there is
considerable vertical movement, the display
will appear as a series of diagonal lines.
These lines should be about one-third of a
division long, with some appearing to be
twice that long. If this is the case, the
memory can be considered to be working
properly,



Model 1038
Vertical Plug-In

SECTION 5

CIRCUIT DESCRIPTION

5.1 INTRODUCTION

Figure 5-1 shows a block diagram of the basic ampli-
fiers, logging and detector compensation circuits.
Figure 5-2 shows a block diagram of the memory cir-
cuits, as used in the Models 1038-V11 and -V12.
The block diagrams will be described first then the
details within the blocks. For detailed descriptions
of the blocks, reference will be made to the circuit
diagrams. They will be found in Section 74

5.2 DESCRIPTION OF THE BASIC CIRCUIT BLOCK
DIAGRAM

Because of the extremely small signals measured by
the detector and the resulting sensitivity of the cir-
cuits amplifying them it is necessary that no extrane-
ous currents flow in the signal ground leads. For this
reason the input amplifier circuits are isolated from
the chassis ground. An oscillator-type power supply
provides an isolated source of dc to power these cir-
cuits. A differential amplifier transmits the signal
from the isolated portion of the circuit to the output
circuits which are at chassis ground. The differential
amplifier has a high input impedance for good isola-
tion and high common-mode voltage rejection so that
parasitic signals appearing on the bench ground to
which the detector is attached will be ignored. We
shall first consider the isolated portion of the circuit.

The RF Detector converts the RF power incident upon
it to a dc voltage. This voltage is proportional to
power at very low input levels and gradually becomes
proportional to RF voltage at high input levels. The
sensitivity at low levels and the point af which it
starts to deviate from a power-law device are func-
tions of the detector temperature. Accordingly, the
detector temperature is monitored and appropriate
corrections applied to the circuits following the de-
tector. Three leads come from the detector: a com=
mon lead tied to the detector shell, a power sensing
lead and a lead from a thermistor. The thermistor is
in intimate thermal contact with the brass detector

shell.

The thermistor bridge amplifier converts the high
impedance signal from the thermistor to a low imped-
ance signal which is very nearly proportional fo tem-
perature. The amplifier feeds the compensation
circuits and the log amplifier so that the square-law
compensation and sensitivity of the system will be
correct, regardless of detector temperature.

The pre-amplifier is a high input impedance , low
noise amplifier. It is chopper stabilized to reduce
drift to an absolute minimum. A one kHz relaxation
oscillator drives both the input chopper stabilization
amplifier and the one for the log amplifier. The pre-
amplifier has a gain of 11. It feeds the log amplifier

directly and indirectly through the compensation
circuit.

The compensation circuit starfs to become active for
an RF input of approximately =27 dBm. At the output
of the pre-amplifier this is about 15 mV. At this
voltage level there is no need for chopper stabiliza-
tion and none is provided. The compensation circuit
generates a current proportional to the square of the
input voltage. This current is summed in with the
current from the pre-amplifier af the input to the log
amplifier. As signal level increases and the detector
output voltage departs from square-law, the amount
of current from the compensation circuit increases so
that the total current still corresponds to a square-
law signal.

The logarithmic amplifier has a very wide dynamic
range, from less than 100 pV to greater than an
equivalent of 100 V. In order to be free of drift
over this range it is chopper stabilized. A transistor
is used as the logging element; its output is tempera-
ture dependent so it is placed in an oven. At the
operating temperature, its output is 6.6 mV/dB. An
amplifier fol lows the logging circuit. Its gain of 15
raises the level to 100 mV/dB. Critical parts of the
compensation circuit are also temperature sensitive
and, like the logging transistor, are located in the
oven. The oven is electronically regulated to pro-
vide a constant 60°C environment. lts power comes
from the supplies referenced to chassis ground but the
components mounted in it are isolated. A small power
supply oscillator runs at approximately 20 kHz to
provide power to the isolated circuits through a trans-
former. The ac voltage at the secondary is rectified
to give +and - 15 Vdc. Since the oscillator runs off
a regulated voltage , the secondary voltage is inde-
pendent of input line voltage.

A differential amplifier provides the means of trans-
ferring the signal from the isolated circuits to a
ground-referenced signal. It has a high input imped-
ance and good common-mode rejection. Parasitic
signals appearing on the bench ground to which the
detector is connected are rejected by this arrange-
ment. Potential ground-loop currents are kept negli-
gible because of the high impedance to ground seen
by the isolated circuits. Following the differential
amplifier is a summing amplifier providing a common
point at which OFFSET and REFERENCE controls can
supply currents corresponding to their setting. It is
also at this point that ratio signals are inserted and
correction signals from the memory (when applicable)
are applied.

A switched-gain amplifier permits the selection of

various scale factors (dB/DIV). Signals controlling
its gain come from the front panel switches. They

are TTL logic levels which are also used in the
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memory. A final output amplifier has provision for
offsetting the vertical position in one division incre-
ments by using the front panel REF LINE switch.
Depending upon the display selected, the amplifier
either connects to signal from the switched gain ampli-
fier or a signal direct from the memory circuit.

5.3 DESCRIPTION OF MEMORY BLOCK DIAGRAM

The circuit in the horizontal plug-in supplies signals
telling the memory circuit: (I) It is time to take a
new reading or supply new data; this line is named
"Increment". (2) That the end of the horizontal
sweep has occurred. This is the "Overspill" line.
(3) Basic time information on the "clock" line. This
information permits the memory to record and play
back data in synchronism with the horizontal sweep.

During the record cycle the analog-to-digital con-
verter generates a digital word corresponding to the
negative of the analog data displayed prior to record-
ing. This is accomplished by a successive-approxi-
mation-type D to A converter, The 8 bit binary word
generated by the D to A converter goes to the input
of a shift register where it is stored.

To cause the data to be recorded, the ACCESS MEM-
ORY button is depressed and the STORE switch mom-
entarily pressed. This causes the "Record" register
flip-flop to raise the "Record" line, starting at the
end of one sweep and continuing during the next
sweep, then returning to a low condition at the end
of that sweep. Thus, the recording process occurs
for the duration of exactly one sweep.

The resolution of the memory is /256 of the CRT
screen for the range displayed. For example, if the
sensitivity is set to 0.5 dB/DIV, the full screen
covers 4 dB and the size of each step from the memory
is 4/256 or .0156 dB. For other sensitivity settings
the size of each step would be correspondingly greater
or less. Since the display sensitivity can be changed
after the trace is recorded, it is required to record
the sensitivity setting used at the time the trace is
recorded and to attenuate the signal from the D to A
converter in accordance with the range setting used
during the record cycle. This is accomplished by the
Range Register and Logic-Controlled Attenuator.
During the record cycle or when INPUT MINUS
MEMORY is selected, corrections from the memory
are applied through the Logic Controlled Attenuator
to the Basic Circuit Summing Point, When MEM ORY
is displayed, the output of the D to A feeds the verti-
cal output of the plug-in directly. The result is that
the memory display always appears the way the trace
did at the time of recording.

The D to A converter has two modes of operation.

(1) During the record cycle it acts as a component of
the successive approximation A to D converter. The

8 bit multiplexer connects it to the successive approxi-
mation logic. After the approximation has been com-
pleted for a given correction point, the data feeding
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the D to A converter is equivalent to the value of the
voltage driving the CRT. The memory input is also
connected to the D to A, so that when the next
Increment pulse arrives the word driving the D to A
will shift into the register. (2) When recording is
complete, the output of the Record register drops
and the 8 bit multiplexer connects the D to A to the
output of the memory. The D to A converter now
generates a correction voltage corresponding to the
contents of the memory. In addition, the output of
the memory is now connected back to its input through
the multiplexer and the stored data recirculates so it
is retained in the register.

The A to D logic obtains timing information from the
clock. It initiates a new conversion each time it
receives an Increment pulse from the horizontal cir-
cuit. In operation it successively "tries" current
corresponding to the most significant through the
least significant bits of the 8 bit word. As each
current is tried, the comparator determines whether
or not its contribution exceeds the current correspon-
ding to the CRT display. If not, a "1" is placed in
the 8 bit storage register and the current for that bit
remains. If it is excessive, a "0" goes into the reg-
ister and the current for that bit is dropped. When
the process is complete the sum of all the currents
will be just equal to the input current within 1 bit,
or 1/256 of 8 divisions.

5.4 BASIC CIRCUIT BLOCK DESCRIPTIONS

The following detailed descriptions refer to the
circuit schematic diagrams in Section 7.

5.4.1 INPUT PRE-AMPLIFIER

The input signal divides into two paths, the ac por-
tion going directly to U15 and the dc portion going
by way of the chopper amplifier. Feedback is by
way of R197 and R183 which form an 11,3:1 voltage
divider. AC signals are coupled to U15 by C79 with
the feedback signal coupling through C78. The
chopper, Q29 and Q30 converts any difference
voltage between the feedback divider and the input
to an ac signal at the drive frequency of 1 kHz. A
transformer, T2 transmits this ac signal to U13, UI3
is connected together with a Twin-Tee network to
form a narrow-band active filter with a center-
frequency gain of about 3,500, The full-wave
balanced demodulator, U14 detects the signal and
its output at R161 supplies correction signals to U15
so that the voltage at the feedback divider will be
exactly equal to the input voltage at dc and very
low ac frequencies. At higher frequencies, the
action of U15 itself assures equality.

Both the chopper and the demodulator require two
separate out-of-phase signals. They are generated
by a Schmitt Trigger consisting of Q32 and Q33 with
Q34 supplying a constant current. Since a constant
current is supplied to the common emitters, which-
ever transistor is on will have the same collector



current as the other when it is on. This results in
identical , but out-of-phase, square waves appearing
across the equal collector load resistors. Q35 sup-
plies a constant current required by the demodulator
IC. To make the circuit oscillate, Q31 supplies
current to the capacitor C77 when Q33 is on. When
the voltage on the capacitor exceeds the common-
emitter potential by a few hundred millivolts Q32
turns on and positive feedback to the base of Q33
turns it off. This also turns Q31 off and the voltage
on the capacitor decays until it is a few hundred
millivolts above the new (and lower) potential of the
common emitters. At this point Q33 begins to con-
duct and positive feedback turns it all the way on so
that Q32 is off. This once again turns Q31 on and
the process repeats. The output voltages also drive
the choppers and demodulator for the log amplifier.

5.4.2 LOG CONVERSION CIRCUIT

The log conversion circuit is a high gain operational
amplifier with feedback from the collector of a tran-
sistor. The emitter-base voltage is proportional to
the log of the collector current over many decades of
current values. The logging transistor is located in
an oven operating at 60°C; at this temperature the
emitter-base voltage changes by 66.5 mV for each
factor of ten that the collector current changes.
Since a factor of 10 represents 10 dB, this is 6.65 mV
per dB. An amplifier follows the log transistor with
a gain of 15, raising the level to 100 mV/dB.

The operational amplifier part of the log conversion
circuit is chopper stabilized in much the same way as
the pre-amplifier. Since the sensitivity is not so
great the circuit is simpler. The integrated amplifier,
U10 receives ac input directly through C45, dc signals
are routed through the chopper amplifier and go to
pin 3 of U10, The current summing junction is com-
mon fo the chopper input and C45 with a voltage
monitoring test point, J7 connected through an isola-
ting resistor R74. If at any time the summing junction
is not at zero dc potential , the chopper switching
transistors, Q16 and Q17, will convert this potential
to an ac signal. The ac amplifier, U9, amplifies the
signal and supplies it to the synchronous demodulator,
Q22 where it is converted todc. A low pass filter,
R107 and C44, removes the ac component and the de
correction signal goes to pin 3 of U10, causing its
output to change the current through the logging
transistor bringing the summing junction back to zero.
The 1 kHz drive for the chopper comes from the cir=-
cuit driving the input chopper.

It is required to reduce the noise present on the dis-
play for low signal levels and when viewing the signal
at high sensitivity (e.g., 0.1dB/DIV). To accom-
plish this, Q25 connects a capacitor, C50, in the
feedback path. The optical coupler, Q26, permits
ground-referenced signals to control whether Q25 is
on or off,

Integrated amplifier U11 provides the gain of 15

®

. Model 1038
“Vertical Plug-In

required to raise the signal level to 100 mV/dB. It
also offsets the signal so that zero volts output repre-
sents approximately -20 dBm.

5.4.3 SQUARE-LAW COMPENSATION CIRCUIT

Above -27 dBm the square-law compensation circuit
generates a current proportional to the square of the
input signal to compensate for the detector's becom-
ing linear rather than square-law at high input power.
Q18 and U7 form a high input impedance operational
amplifier. Feedback through Q19 results in the
emitter-base potential of Q19 being proportional to
the log of the input signal in the same way as for the
log conversion circuit. Operational amplifier U8
has a gain of very nearly 2 and its output drives the
emitter of another transistor, Q21, to generate an
exponential current. The mathematical effect of the
arrangement is to take the log, multiply by 2 then
take the anti-log--simply resulting in squaring the
input signal. Since the characteristics of the tran-
sistors are temperature dependent, they are located
in the oven.

The output current from Q21 is summed at the input
to the log conversion circuit along with the direct
signal from the pre-amplifier. The direct signal is
dominant at low levels with the compensation signal
becoming most important at high levels.

To provide temperature compensation for the detector
U12 acts as a bridge amplifier for the thermistor loca-
ted in the detector mount. R130 is a resistor whose
value was selected to linearize the thermistor output
over the range 0 to 50°C. The output at pin é
changes approximately 2.5 mV/°C. Correction sig-
nals from U12 go to U8 to compensate the shape of
the square-law compensation and to U11 to correct
the absolute calibration.

5.4.4 OFFSET CIRCUIT

The offset circuit is referenced to chassis ground.
Differential amplifier U1 has its inputs connected to
the output of the log conversion circuit and the isola-
ted signal common. Since it has good common mode
rejection, only the signal between the log conversion
circuit's output and isolated common will be ampli-
fied. The differential amplifier has a gain of unity.
Its output feeds the offset summing junction through
R7 and Ré. R6 is adjusted to match the current steps
from the OFFSET switch which is 10 pA/dB.

Several other signals are applied to the summing
junction. Each input independently moves the trace
an amount corresponding to the current applied. The
inputs are: (1) HIGH LEVEL cal, (2) The four ratio
inputs, (3) The OFFSET switch current, (4) The dBm
calibration adjustment, (5) A resistive divider R13
and R14 to cause 0 dBm to be the reference when dBm
is depressed, and (6) The output of the REFERENCE
control through R13 when dBm is not depressed.
Integrated amplifier U2 amplifies the currents at the

5-5



Model 1038
Vertical Plug=In

junction and converts the sum to voltage.

5.4.5 SENSITIVITY CONTROL CIRCUIT

The integrated amplifier U3 has its input and feedback
circuits controlled by logic signals derived from the
front panel dB/DIV switches. Its output swing is
limited by the action of Q6 and Q7 so that its re-
covery time following an overload will be short. The
four gates of U5 are connected to generate a three
bit logic code convenient for the control of the FET
switches which determine the gain of the circuit.

The basic gain of the circuit is one-half and gives

1 dB/DIV. Q4 increases the gain by a factor of 2
when active (on the .5, .1, and 5 dB/DIV ranges).
Q3 increases the gain by an additional factor of 5 on
the 0.1 dB/DIV range. Q5 reduces the feedback
resistor by a factor of ten resulting in an equivalent
gain reduction on the 5 and 10 dB/DIV ranges. The
signal from U3 goes to U4 for output to the display,
except when MEMORY is selected for display, in
which case Q8 is opened and the input to U4 is on
pin 2 from the memory. The REF LINE position cur--
rent feeds pin 2 of U4 also, except that the front
panel switches disconnect it for MEMORY or ACCESS
MEMORY .

5.4.6 ISOLATED P OWER SUPPLY

Power to run the isolated circuits comes from an
oscillator-type power supply. Q14 and Q15 obtain
positive feedback base drive from T1. The action of
T1is to supply base current to whichever transistor

is turned on until the transformer saturates. At the
saturation point the base-drive winding is effectively
uncoupled from the primary. Without base drive, the
previously conducting transistor stops conducting so
the primary current drops, allowing the magnetic
field to start to collapse. The collapsing magnetic
field induces a voltage of the opposite polarity in the
base-drive winding causing the previously nonconduc-
ting transistor to switch on. This new state continues
until the transformer is saturated in the new direction,

then the process repeats. The frequency of operation
is about 20 kHz.

A bridge rectifier supplies dc from the secondary to
the isolated circuits. Voltage breakdown diodes CR7
and CR8 provide precisely regulated sources of + and
-6.2 V to critical points. RC filter networks remove
ac ripple and spikes on the secondary side and an LC
filter keeps ac currents from disturbing the +15 V

primary supply.
5.4.7 OVEN CONTROLLER

The oven controller maintains the temperature of the
oven at 60°C. At that temperature the thermistor in
the oven resistance has changed fiom its 25°C value
of 100 kQ to a value equal to R56, or 23.7 kQ . At
this value the two inputs to the amplifier, U6, are
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equal. If the oven cools slightly, the value of the
thermistor increases causing the output of the ampli-
fier to move positive increasing the current through
Q12 and Q13. This causes Q13 to generate more
heat, returning the oven to the proper temperature

so that the thermistor circuit is once more in balance.
At equilibrium, the circuit is just slightly off balance
and the transistor supplies just enough heat to account
for the heat loss to the surroundings.

5.5 MEMORY CIRCUIT BLOCK DESCRIPTIONS

The following material relates to those units equipped
with memory. The memory block diagram is shown in
Figure 5-2 and the schematic diagrams are found in
Section 7.

5.5.1 "STORE" REGISTER

When ACCESS MEMORY is depressed, pressing the
STORE button causes a logic low to appear at pin |
of UPA. U9A and U9B are connected as an R-S
latch, so pin 3 of UPA moves to a logic high and
stays until it is reset. This means that a logic "1"
appears at the D input of UBB. Since the T input of
U8B connects to OSP, which goes positive at the end
of the sweep, the "1" transfers to the Q output at
that time (@ goes to a "0"), U9A and U9B reset
from Q, placing a "0" at the D input of U8B, At
the end of the next sweep T once again goes positive
transferring the "0" at D to Q. The net result of
this is to cause the Q output of U8B to rise at the
end of the sweep following the pressing of the STORE
button and to remain up during the next sweep, then
to fall at the end of that sweep. This signals that
recording is in process. This signal is designated

"LOAD".

5.5.2 dB/DIV REGISTER AND LOGIC-CONTROL-
LED ATTENUATOR

Latches U7A, U7B and U8A store the dB/DIV func-
tions S, S1, and Sy which come from U5 of A2 (see
Section 5.4.5). The data at the D inputs of the
latches are transferred when LOAD goes up at the
beginning of the recording process and it remains at
the outputs of the latches until another recording is
made. The latches drive the Logic-Control led
Attenuator,

In the logic controlled attenuator, transistors Q4
through Q7 operate FET switches which change the
attenuation. Minimum attenuation occurs when Q11
and Q12 are on and all other switches are off; this
happens on the 10 dB/DIV setting. Attenuation in-
creases by a factor of 2 when Q13 goes on and Q12
is off; this happens on the 5 dB/DIV, .5 dB/DIV and
. 1dB/DIV settings. Attenuation increases by a fac-
tor of 10 when Q14 turns on; this happens on ranges
more sensitive than 5 or 10 dB/DIV. Attenuation
increases by an additional factor of 5 when Q11
opens on the .1 dB/DIV range. Each attenuation
factor is independent of the others and more than
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one part of the attenuator may be in use at any one
time.

A similar drive circuit controls Q10. When Q10 is
on, the signal from the attenuator is connected to the
offset summing point on A2, and corrections from the
memory are effective. Q10 is on when in the MEM-
ORY, INPUT MINUS MEMORY modes, or when re-
cording. U9D, U9C and U3B are connected to make
a 3 input NAND gate whose output is positive for the
three conditions when Q10 should be on. 'In the
MEMORY display mode, Q15 is turned on by Q9 to
send a signal directly to A2U4. In addition the func-
tion "control A" is generated by Q16 to disconnect
the other signals to A2U4,

5.5.3 DIGITAL-TO-ANALOG CONVERTER AND
MULTIPLEXER

Digital signals coming from the multiplexer drive the
D to A converter (DAC). Resistors with binary-
weighted values supply currents to diode pairs in the
DAC. One of the diodes is an ordinary computer
diode connecting to the output of the multiplexer. If
the output of a bit of the multiplexer is low, the cur-
rent will flow through this diode and none will flow
through the other diode. The other diode is part of an
integrated circuit for the most significant bits (where
things are most critical). When a bit is high, current
flows through this diode to the input of an operational
amplifier, U23. One of the diodes in the integrated
circuit U22 provides temperature compensation. [t
connects to pin 3 of U23 causing this point to move

(and pin 2 also by the action of U23) with temperature.

Pin 2 moves just enough to allow for the changes in
the diodes connecting the resistors to the summing
point, so that the voltage across the resistors remains
constant. The result of this arrangement will be that
there are common-mode voltage changes affecting
pin 6 and pin 3 of U23 equally. Differential ampli-
fier U24 discriminates against these and supplies a dc
offsetting signal so that the output of U24 goes from
-3.98 V to +3.98 V depending upon the digital word
at the input of the DAC.

The multiplexer has two inputs, one coming from the
analog-to-digital successive approximation logic and
the other coming from the memory. During the record
cycle the "LOAD" signal is up and the multiplexing
circuits, U20 and U21 feed signals from the approxi-
mation logic to the DAC; otherwise "LOAD" is low
and the memory feeds the DAC.

5.5.4 MEMORY

Depending upon whether the 256 point or the 1024
point memory is installed and the specific manufac-
turer of the memory integrated circuits the memory
will differ slightly. The basic operation is similar
in all cases. The input to the memory always sees
the same signal as the DAC; this data is shifted into
the memory each time an increment pulse comes from
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the horizontal plug=-in for the 1024 point units and

on every fourth pulse for the 256 point units. During
the record cycle this data originates with the approxi-
mation logic, whereas at other times it comes from
the memory itself. Thus, new data appears for the
memory during recording and old data is recirculated
at all other times, thereby retaining it in the memory.
Some of the memories have an internal recirculate
feature and use is made of this in some units. The
counter in the horizontal unit is a 10 bit device,
having exactly 1024 states, so it is synchronous with
the registers in the vertical units.

5.5.5 SUCCESSIVE APPROXIMATION LOGIC
AND COMPARATOR

The approximation logic sequentially "tries" the cur-
rents for each bit of the DAC and stores the data
generated by the comparator after the circuit has had
time to settle. The comparator connects to the out-
put of the amplifier A2U3 (see Section 5.4.5); if the
output is positive the comparator generates a logic
"0", if negative a "1".

To start the process, an "Increment" (INC) pulse
comes from the horizontal plug-in. It resets the
counter, U1, and clears the 8 bit addressable latch,
U2. It also allows the delayed clock to advance
the shift register, moving the last data into the
register. Clock pulses are supplied every 3 ps to the
counter and the INC pulse is synchronous with the
clock, so that there will be a clock pulse negative
transition just 3 ps after the termination of INC. The
counter thus starts at state 0, remains there for 3 ps,
then increments to state 1 for 3 ps, continuing in
this way to state 7. When state 8 is reached the "8"
output of the counter goes high, driving the 9 reset
input and causing the counter to abruptly go to 9
and hold.

The outputs from the counter go to the address inputs
of U2, which permits data at the "D" input to control
the state of the latch whose address is called by the
counter. When the "8" output goes high, this in-
formation goes to the "disable" input of U2 by way
of U4D and all data that has been entered will be
held until the next INC pulse.

Immediately after the negative transition of the
clock pulse, the D input of U2 is supplied with a

logic "1". This lasts for about 2.5 ps, until the

positive transition of the next clock pulse. At this
point, the clock goes positive at pin 13 of U6D,
allowing pin 12 to take control. In addition, a "1"
is supplied to U6A, allowing the flip-flop comprised
of UGA and Ué6B to be set toa "1" at U6B pin 6 if a
"0" is supplied from the comparator, U5, Ifa "1" is
supplied by the comparator, the output of U6B will
remain a "0". The data at UéB pin 6 goes to pin 12
of U6D thence to the D input of U2, The result of
this sequence is to cause the particular output of U2
which has its address supplied by the counter to go to
a "1" during the first 2.5 ps of the clock period,
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then to a state dependent upon the data at the com-
parator output.

* The effect of this, in turn, is to cause the DAC volt-
age to go to the level corresponding to a "1" for that
particular bit, then to either remain at that level or
to drop back to the level corresponding to a "0", de-
pending upon whether or not the input voltage to the
comparator is positive or negative.

In order for data to remain in the latch, it is required
to hold the Disable input high during the time when

the address information is changing. Since the ad
dress information changes at the negative transition
of the clock, a signal which is, in effect, a delayed
clock pulse is needed. The circuit of U3E, Q3, and
U4B supplies a delayed (and inverted) clock pulse to
U4D, thence to the Disable input of U2, Since the
rising edge of this pulse occurs before the trailing
edge of INC and its trailing edge follows the trail-
ing edge of INC, it is also useful to use this pulse
to cause the shift register to shift just prior to the
clearing of U2, while the data at U2's outputs is
still valid,



SECTION 6
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MAINTENANCE

6.1 PERIODIC MAINTENANCE

The following maintenance should be performed once
a year unless the instrument is operated in an extreme-
ly dirty or chemically contaminated environment or is
subjected to severe abuse. In such cases, more fre-
quent maintenance is indicated.

a. Blow out all accumulated dust with forced
air under moderate pressure.

b. Inspect the instrument for loose wires and
damaged components. Check to see that all
wire lead connectors are properly seated on
their PC board pins.

c. Make a performance check in accordance
with the procedure of Section 4. If the per-
formance is within specifications no further
service is required.

6.2 INTERNAL ADJUSTMENTS AND TEST POINTS

The following is a list of adjustments and test points
supplied for ready reference. Do not attempt to make
any adjustment until you have carefully read the
material in Section 6.3.

6.2.1 DESCRIPTION OF ADJUSTMENTS
The function of each adjustment is described below.

a. A2C88, CHOPPER COMPENSATION. Used
to balance the capacity of the two FETs used
in the pre-amplifier chopper. Adjust for cor-
rect phase at TP211,

b. A2R6, OFFSET CAL. Used to adjust the
signal from the log amplifier so that it matches
the current from the OFFSET switch.

c. A2R21, 0 dBm CAL. Used to set the absolute
calibration of the instrument with the front
panel HIGH LEVEL adjustment centered.

#+ d. A2R28, OUTPUT ZERO. Used to center the
trace for 10 dB/DIV.

e. A2R79, SECOND STAGE INPUT NULL.
Used to set the voltage measured at TP207 to
0 V within 10 pV.

f. A2R85, -27 dBm CALIBRATION ADJUST-
MENT. Used to adjust the compensation
amplifier so that it just becomes active af
-27 dBm RF input.

g. A2R89, MEDIUM LEVEL CALIBRATION
ADJUSTMENT. Used to adjust the compensa-

tion circuit for correct amplitude tracking at
RF input levels near O dBm.

h. A2R94, MAXIMUM LEVEL CALIBRATION
ADJUSTMENT. Used to adjust the compensa-
tion circuit for correct amplitude tracking at
RF input levels near +10 dBm,

i. A2R163, PRE-AMPLIFIER CHOPPER BAL-
ANCE. Used to adjust the pre-amplifier for
minimum chopper frequency noise signal.

j. A2R181, PRE-AMPLIFIER COARSE ZERO.
Used to adjust the pre-amplifier for zero
output voltage with no RF power applied to
the detector and the NOISE LEVEL control
centered in its range.

k. A2R186, FREQUENCY RESPONSE. Used to
set the pre-amplifier for minimum settling
time when the input RF signal is changed
abruptly from +10 dBm to -50 dBm.

. A3R8, MEMORY ZERO. (Units with memory
only.) Used to set the memory so that the
recorded reference line is displayed on the
line set by the REF LINE switch.

m. A4R1 (or A2R72 on units with code 17 or high-
er) +10 dBm COMPENSATION. Use to cor-
rect amplitude tracking at +10 dBm.

6.2.2 DESCRIPTION OF TEST POINTS

The signal available at each test point or its function
is described below.

a. A2J1 (TP201), +5 Vdc LOGIC SUPPLY.
Measure between TP201 and Ground, TP203.
Voltage should be +5 V £0.2 V. Can also
be used to power a logic probe.

b. A2J2 (TP202), OFFSET AMPLIFIER OQUTPUT.
Used to monitor the operation of the circuits
ahead of the offset amplifier. Voltage co-
efficient should be 100 mV/dB within about
one percent.

c. A2J3 (TP203), GROUND. Used as a refer-
ence point for measurements on the grounded
portions of the circuit.

d. A2J)4 (TP204), OVEN CURRENT MONITOR
POINT. The oven current can be measured
here by subtracting the test point voltage
from 15 V and dividing by 11 ohms.

NOTE: THE FOLLOWING TEST POINTS
ARE MEASURED WITH RESPECT TO THE
FLOATING COMMON, TP209.
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A2J5 (TP205), +15 Vdc ISOLATED SUPPLY.,

Nominal 15 V supply, actual voltage will be
between 14,4 to 14.8 Vdc.

A2J6 (TP206), -15 Vdc ISOLATED SUPPLY.,
Nominal =15 V supply , actual voltage will
be between -14.4 and -14.8 Vdc.

A2J7 (TP207) , SECOND STAGE SUMMING
JUNCTION. Measure with a sensitive volt-
meter. Set A2R79 so that the voltage is with-
in 10 uV of zero.

A2J8 (TP208), COMPENSATION AMPLIFIER
FIRST STAGE OUTPUT. Used to monitor the
operation of the compensation amplifier,
particularly when adjusting A2R85. Adjust
so that the polarity of the voltage measured
changes as the RF input signal goes through
-27 dBm.

A2J9 (TP209), INPUT CIRCUIT FLOATING
COMMON.

A2J10 (TP210), CHOPPER FREQUENCY.
Use a frequency counter with a high input
impedance. The frequency should be 1 kHz
within 30 Hz,

A2J11 (TP211), CHOPPER DEMODULATOR
INPUT. Used to monitor the action of the
pre-amplifier chopper circuit when setting
A2C88. Monitor with an oscilloscope and
set for minimum signal and spikes lying at the
zero-crossing points on the sinewave.

A2J13 (TP213), PRE-AMPLIFIER OUTPUT.
Measure with a sensitive voltmeter. With no
RF signal applied to the detector adjust
A2R181 for 0 Vdc within 10 MV. The NOISE
LEVEL control should be centered when this
is done.

NOTE: THE FOLLOWING TEST POINTS
ONLY APPEAR ON UNITS WITH MEMORY.
MEASURE WITH RESPECT TO TP34,

A3J1 (TP31), +5 Vdec LOGIC SUPPLY. Mea-
sure between TP31 and logic ground TP34,
Voltage should be +5 V +0.2 V. Can also be
used to power a logic probe.

A3J2 (TP32), INCREMENT PULSE (INC). A
pulse appears here each time the memory ad-
dress is incremented. Useful to trigger a
monitor scope.

A3J3 (TP33), COMPARATOR OUTPUT. Used
to monitor the action of the voltage compara-
tor in the analog to digital converter.

A3J4 (TP34), LOGIC GROUND.,

A3J5 (TP35), =9 or =12 Vdec SUPPLY. De-
pending upon the type of memory integrated

circuits used the voltage will be either
-9 Vdc within 0.2 V or =12 Vdc within
0.2V

A3J6 (TP36), DIGITAL TO ANALOG CON-
VERTER QUTPUT. Used to monitor the action
of the digital to analog converter. Depend-
ing upon the digital word at the input to the
D to A converter, the voltage will be be-
tween the limits of -4 and +4 V.

6.3 CALIBRATION

6.3.1

EQUIPMENT REQUIRED FOR CALIBRATION

The following equipment is required in order to per-
form the calibration procedure.

a.

Pacific Measurements Model 1038 Main-
frame and Display. The display section can
be of any type supplied with the Mainframe.
It is important that the Unit be correctly
calibrated, as its calibration affects that of
the plug-in to be tested.

Pacific Measurements Power Detector Cable,
Part No. 12868.

Pacific Measurements Model 1038, Horizon-
tal Plug-In. For calibrating units with
memory , the Horizontal Plug-In must have
memory drive capability. The calibrator
should put out 10 mW, if you are calibra-
ting with a detector, step o. It is important
that the Horizontal Plug-In be properly cali-
brated before using it as part of the calibra-
tion set-up for the Vertical Plug-In.

An oscilloscope with 5 mV/Division sensi-
tivity and at least 100 kHz bandwidth.

A Digital Voltmeter with 5-1/2 digit resoly-
tion and 1 pV per digit resolution. For ex~-
ample, Data Precision Model 2540A1,

A Precision Power Supply with 10 pV resolu-
tion in the range from 1 mV to 1 V. For
example, John Fluke Model 382A Voltage/
Current Calibrator,

An attenuator made up of resistors as shown
in Figure 6-1. The circuit can be conve-
niently constructed in a small phenolic
box such as Pomona Electronics Model 2098.
The box is equipped with banana plugs and
jacks; since the output will connect to a
BNC plug, a Double Banana to BNC adapter
will be needed.

This item is required for calibration of units
with memory. A Low Frequency Function
Generator capable of generating a ramp
going from 0 to 10 V into 50 kilohms. The



time to go from 0 to 10 V should be capable
of being set to 40 ms,

i. An electronic counter capable of measuring
1 kHz. Input impedance 1 MQ shunted by
less than 100 pF.

SPDT 6.8K Q
SWITCH 5%
L BNC
JACK
DOUBLE
BANANA
PLUG

ATTENUATOR USED FOR CALIBRATION
FIGURE 6-1

The following items will be needed if the calibration
is to be checked with an RF detector. This calibra-
tion will normally be performed if the specific RF
detector with which it will normally be used is avail-
able.

i« The RF detector with which the instrument
will be used. Normally this will be the
Pacific Measurements detector supplied with
the instrument,

k. A precision attenuator calibrated at 30 MHz.
If a step attenuator is used it should have
steps of 10 dB from O to 60 dB. Individual
attenuators can be used with some sacrifice
in convenience. The actual attenuation
should be known to better than 0.02 dB at
30 MHz.

6.3.2 CALIBRATION PROCEDURE

The components used in this instrument are extremely
reliable and generate little heat. Consequently
there is little drift due to component aging, and ad-
justments are rarely required. We therefore strongly
recommend that if measurements indicate that an ad-
justment is set within the stated range, that you do
not attempt to put it "right on". It is often the case
that variations in the equipment used to test the
instrument account for small differences in measured
values. Other adjustments dependent upon a given
adjustment will be affected if it is reset. In short,
BE ABSOLUTELY SURE THAT AN ADJUSTMENT IS
REALLY REQUIRED BEFORE MAKING IT.

If a component is replaced, depending upon where
in the circuit it is located, only certain of the cali-
bration steps need be performed. In general, only
those steps shown in the section pertaining to the
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specific circuit repaired need be carried out.

It will be most convenient to gain access to the ad-
justments by placing the plug-in on an extender
cable. Such a cable can be ordered from Pacific
Measurements, Part No. 12715, Extender Cable Kit.
Alternatively, place the plug-in in the middle plug-
in location of the Mainframe and remove the side
cover from the Mainframe/Display unit. It will be
necessary to move the plug-in to the right-hand
location to perform step |.

Set the horizontal plug-in to display the channel into
which the vertical unit to be calibrated is connected.
This will be A or B; do not use the A/B, B/A, A/REF,
or B/REF. Be sure the unused channel is OFF to
avoid a confusing display. Select INT operation

and turn the CALIBRATOR OFF,

The steps listed below must be carried out in the
order listed. It will be helpful for you to read the
entire procedure once through before starting. Allow
at least one-half hour warm-up before starting. If
the code number of your unit is code 02 thru 15 with
suffix "B" or code 16 start the procedure by setting

A4R1 full CCW. If your unit is code 17 or higher set
A2R72 full CCW,

a. Check the +and - 15 V isolated supplies.
Measure between TP205 and TP209 then be-
tween TP206 and TP209. The magnitude of
the voltage should be between 14,4 and
14,8 V. If the voltage does not fall between
these limits, trouble is indicated.

b. Check the operation of the oven regulator.
Measure between TP204 and TP203, The
voltage should be approximately -13,7 V
immediately after turn-on, dropping to
about -14,7 V after 1 to 5 minutes (depend-
ing upon the ambient temperature and how
long the oven has been turned off). Opera-
tion markedly different from the above is an
indication of trouble with the oven circuit.

c. Using the electronic counter, measure the
frequency at TP210 with the common lead of
the counter connected to TP209. The fre-
quency should be 1 kHz within 30 Hz, If
not, A2R166 can be changed to correct it.

d. Connect the Power Detector Cable to the
DETECTOR INPUT-and connect the BNC .
end of the cable to the attenuator described
in Section 6.3.1g. Turn the switch on the
attenuator to the 'off' position. Set the at-
tenuator and detector cable assembly on an
insulated surface not connected to ground.
Connect the input of the oscilloscope to
TP211 and the ground lead of the oscilloscope
to TP209. Be sure that the oscilloscope and
the Model 1038 both have their chassis
grounded through the 3 prong power cords.
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Connect a trigger input lead from the exter-
nal trigger connection of the oscilloscope to
TP210, set the sweep to 0.5 ms/DIV and ad-
just the trigger level control on the scope to
obtain a stable display. Set the input sensi-
tivity to 5 or 10 mV/DIV as desired.

Adjust A2C88 (use an insulated tool) to ob-

tain the minimum signal viewed by the scope.

When the correct adjustment is obtained the
sharp spikes on the waveform should be cen-
tered on the zero-crossing points of the sine-
wave. See Figure 6-2, which shows the
waveform at that point. Since the capaci-
tance of the tool will slightly affect the
waveform, be sure that you look at it with
the tool removed to check the final adjust-
ment. Disconnect the oscilloscope.

Connect the attenuator input to the power
supply. The positive terminal of the supply
should be connected to the common side of
the attenuator and tied to bench ground.
Leave the switch on the attenuator set to
'off'. Set the power supply to 0 V. Connect
the voltmeter input to TP213 and the low side
of the voltmeter to TP209. The voltmeter
should be floating free of ground. Adjust
A2R181 to obtain 0 V within 10 pV.

Move the voltmeter input to TP207 and adjust
A2R79 to obtain 0 V within 10 pV,

Move the voltmeter input to TP208 and

reduce the sensitivity to 1V full scale. Set
the power supply to 0,140 V and turn the
switch on the attenuator to 'on'. Adjust
A2R85 for -.45 to -.49 V at TP208. Remove
the voltmeter and return the attenuator switch
to 'off'. Remove the attenuator from the
supply and set it on an insulated place.

h. Connect the negative side of the power supply

to TP207 and the positive side (which should
also be connected to earth ground) to TP209.
Set the supply to 20 mV. Press the INPUT dB
button, set the OFFSET to -20,0 dB. Use
the REFERENCE control to center the trace.
When the final centering adjustment is made,
the REF LINE switch should be in the center
and the 0.1 dB/DIV switch depressed. Set
the supply to 2.0 mV and the OFFSET to
-30 and adjust the NOISE LEVEL control to
center the trace. Repeat the 20 mV setting
described above and the 2.0 mV adjustment
as required. Set the power supply to 2.0 V
and the OFFSET to 00.0 dB. Center the
trace with A2R6. Check to see that the
trace is centered with -0.2V and -10.0 dB
OFFSET and with =20 V and +10.0 dB OFF-
SET. It should track within £ .02 dB except
at +10,0 dB it can be + .04 dB. Disconnect
the power supply.

Reconnect the attenuator and detector cable
to the power supply (common positive tied to
bench ground). Turn the switch on the attenua-
tor 'on' and set the power supply to 0.070 V.
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TP211 WITH A2C88 INCORRECTLY ADJUSTED

TP211 WITH A2C88 CORRECTLY ADJUSTED
FIGURE 6-2b

WAVEFORMS AT TP211



Set the OFFSET switches to -30. Press the

dB button and center the trace using the
REFERENCE control. Make the final adjust-
ment on 0.1 dB/DIV. Be sure that the REF
LINE switch is centered. Set the power supply
to -7 mV and the OFFSET switches to -40.0

dB. Center the trace with the NOISE LEVEL
control. Remove the attenuator and connect
the detector cable directly to the power supply,
observing the same polarity as with the attenua-
tor. Set the OFFSET to -00.0 dB and the pow-
er supply to0 0.228 V.

In making the following adjustments it will
be easiest to start using 1 dB/DIV then, as
the adjustment improves, increasing the sen-
sitivity to 0.1 dB/DIV. The final adjustment
must be made at 0.1 dB/DIV.

Adjust A2R89 to center the trace. Increase
the voltage to 0.844 V and set the OFFSET
+10.0 dB. Note where the trace is with
respect to the center line. Adjust A2R94 so
that the trace moves to a point five times as
far on the opposite side of the center line as
it had been. For example, if the trace is
found to be 0.1 dB above the center line, it
should be adjusted to be 0.5 dB below the
line. Now return to 0.228 V and recenter
the line using A2R89. Repeat this procedure
until the line is centered for both 0.229 V
and 0.844 V at 0.1 dB/DIV with the respec-
tive OFFSET settings. When finished, leave
the voltage at 0.228 V.

Adjust the front panel HIGH LEVEL control
to the center of its range. Press the INPUT
dBm button, set the OFFSET to 00.0 and
adjust A2R21 to center the trace. The final
adjustment should be made using the 0.1 dB/
DIV sensitivity.

When finished with step i, the trace should
be centered on the 0.1 dB/DIV range. Press
the 10 dB/DIV button and adjust A2R28 to
recenter the trace. The adjustment has rela-
tively limited range and when it is adjusted
correctly the trace should go right across the
cenfer grclficu|e mark .

Perform this step for units with memory. Con-
nect the function generator to the input to
the horizontal plug=in. Set the generator
and the controls on the horizontal plug-in to
give a linear (ramp) sweep that just covers
the screen at 40 ms per sweep. That is, 4 ms
per screen division. Since the retrace time

is substantial for most function generators,
this will be a sweep repetition frequency
somewhat less than 16 per second. Press the

10 dB/DIV and ACCESS MEMORY buttons.
Adjust the REFERENCE control to put the

trace on the screen. Momentarily press the
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PRESS TO STORE button. Press INPUT MINUS
MEMORY and 1dB/DIV buttons. If the trace
is not centered, slightly reset A3R8 and repeat
this step. It is normal to see small deviations
due to the resolution of the memory.

m. Connect the detector cable to the attenuator
and the attenuator to the power supply (posi-
tive ground). Set the power supply to 0 V
and the attenuator switch to 'off'. Adjust
the front panel NOISE LEVEL control (see
Section 3.3.2 b--the attenuator replaces
the detector). Turn the attenuator switch to
'on' and set the power supply to 7 mV. Press
the 5 dB/DIV button and bring the trace on
screen with the OFFSET switch. Adjust
A2R163 for minimum 1 kHz noise.

n. Set the power supply to 22.9 V and press
the 10 dB/DIV button. Turn the switch off
and observe the action. The trace should
move rapidly for 40 dB then settle slowly
downward. It may be necessary to reposition
the trace to see the entire movement. Adjust
A2R 186 so that when the switch is turned off
you see the best response speed without ex-
cessive overshoot.

If you have the detector with which the plug-in

will be used you can improve the tracking with that
detector. The following procedure will adjust the
instrument for optimum tracking with a specific
detector. NOTE: The adjustments called for can be
made thru holes in the right hand cover of the plug-
in.

o. Connect the detector to the DETECTOR
INPUT. Screw the detector to the precision
attenuator of Section 6.3.1 . Connect the
input of the attenuator to the CALIBRATOR
OUTPUT of the horizontal plug-in. Set the
attenuator for 40 dB. With the calibrator
turned off, adjust the NOISE LEVEL control
per Section 3.3.2 b.

Turn the calibrator on, press dBm, set the
OFFSET switch to =30 and adjust the HIGH
LEVEL control so that the trace is as much
above or below the reference line as is
called for by the calibration data for the
attenuator. The final adjustment should be
done on the 0.1 dB/DIV setting. Set the
attenuator to .10 dB and the OFFSET to 00.0.
If necessary , slightly readjust A2R89 to bring
the trace as much above or below the refer-
ence line as called for by the attenuator
calibration data. Repeat at Ogtgpuation
and +10.0 OFFSET, adjusting A4R1 (or A2R72
on units with code 17 or higher) if necessary.
Remove the attenuator. Thisstep completes
the calibration procedure.
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6.4 TROUBLE SHOOTING

In order to localize the source of trouble in an in-
strument such as this, it is necessary to have a rather
detailed working knowledge of the instrument. You
are urged to read Section 5, Circuit Description and
to make use of the circuit diagrams of Section 74
Relevant dc voltages are shown on the schematic
diagrams and are typical of values to be found during
normal operation. The data were taken with a digital
voltmeter with 10 M ohm input impedance. The de-
tector was connected to the calibrator of a horizontal
plug-in and the calibrator turned on. The display
switches of the horizontal plug-in were set so the
channel under test was on and the other channel off.
The controls of the vertical plug=-in under test were
set as follows:

OFFSET 00.0
SMOOTH OFF
DISPLAY dBm
DISPLAY 10 dB/DIV
REF LINE CENTER LINE

In general, dc voltages will not be shown at points
where they will vary substantially depending upon
the mode of operation. In many cases, such points
will have a waveform shown. Figures 6-3, 6-4 and
6-5 show various waveforms. Figures 6-6 and 6-7
are timing diagrams for the memory section,

Since the vertical plug-ins are only part of the total
system, trouble in other parts of the system can lead
the technician to suspect the vertical units when,

in fact, the trouble is elsewhere. Be sure that the
power supplies are at their correct voltage and that
the deflection circuits of the mainframe are working.
Also, the memory depends upon signals from the
horizontal unit; be sure that these are normal .

6.5 SEMICONDUCTOR DEVICES

A variety of semiconductor devices are used in this
instrument. The type numbers shown are either EIA
registered numbers or manufacturer's numbers. De-
vices meeting the corresponding specifications can
be used for replacement purposes and can probably
be obtained locally. Individual instruments may
have equivalent devices of other manufacturers
installed and the type number may not agree with
those shown on the schematic diagram or parts list.

6.6 ACCESS TO INTERNAL C OMPONENTS

Access to the internal components is obtained by
removing the side covers. The covers are retained
in slots and held in place by two screws at the rear
of the unit.

Access to the back side of the PC boards in units
with memory is obtained by removing the screws that
secure the memory board and swinging the board out
on its flat flexible cable. Remove the shield be-
tween the boards if access to the rear of the ampli-
fier board is required.
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Figure 6-6: Timing diagram for the memory unit. The logic signals shown are for a 50 ms sweep applied to the Hori-
zontal Input. ACCESS MEMORY and STORE are both depressed. The trace was positioned just off screen at the top
of the CRT prior to pressing STORE. Each division of the diagram is approximately 2.5 ps. A logic "1" is greater
than 2.4 V and a "0" is less than 0.4 V,



Model 1038
Vertical Plug-In

u2-4

u2-5

u2-6

u2-7

uz2-9

U2-10

u2-11

U2-12

U2-13

U2-14

U2-15

]

L1

TIMING DIAGRAM
FIGURE 6-6



Model 1038

Vertical Plug-In

Figure 6-7: Expanded scale timing diagram showing the relationships between the clock and signals which are delay-

ed slightly. The horizontal scale is 0.5 ps/Div.
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SECTION 7

SCHEMATIC DIAGRAMS

Schematic diagrams in this section are filed in the order of their drawing numbers.

Used With Reference Drawing
Model No. Designator Title Number
1038-V10 -— LOG AMPLIFIER 12725
1038-V10 Al DIGIT SWITCH 12725
1038-V10 A2 LOG AMPLIFIER (4 Sheets) 12433
1038-V11 - LOG AMPLIFIER 12725
1038-V11 Al DIGIT SWITCH 12725
1038-V11 A2 LOG AMPLIFIER (4 Sheets) 12433
1038-V11 A3 MEMORY CIRCUIT (5 Sheets) 12864

Sheets 1, 2, & 3 applies to =V11

1038-V12 -— LOG AMPLIFIER 12725
1038-V12 Al DIGIT SWITCH 12725
1038-V12 A2 LOG AMPLIFIER (4 Sheets) 12433
1038-V12 A3 MEMORY CIRCUIT (5 Sheets) 12864

Sheets 1, 4, & 5 applies to -V12

7-1



)

(‘“
- EMASGANG AT A2

o Pt
e - “ E .‘ »
s skt i i badlil e neim

“w

| BAUHLIMA T
WOy Vo,

' (é‘,{wﬂ' ﬂ.ﬁa':".v HIIMA D |

o 2’&‘!‘?5}‘.”1:.‘%‘#'L’,-T»L.,!.;

y

.
. S b '\‘r‘.‘»"\‘
m e PP S T

) ,,‘ﬁaim:@hﬁ-)’ 1 oA

T (o ) A P i




MPUT 211 AMPLIFIER —

L= 8

g T

.|

[ran]

Fid7 | T
90,9
L3
Bl
05K
47 tA (Y
T

-—

e e e =L

'l_‘.:L'.__—:..'r-_ 3 :l' S n




sogT MLL LIRNTE Pl b AyE THEZaE Aib PAS

1 JGJRZE _hw LOMPENSATICN Ligs. T ;

T—Lﬂi COMVERSION CIRLUIT
btV .

|
|
———— &
+4V oL, b
[E=1v B a1s
LEGPFEE ik Fisl %955
: 4
(:l LD es1 .';rL_ ey 5
LD i Lt 'y
w‘f = qflll., | -
(mer. 1 )
PER ApP N —2L
(ST )

I L0 COWMERSIOM CIELUIT

—
;8 . ¢
g Q13 |2 ., an
15debls Dukn) (8 7558
i
i ™5
[Fras) 3 § 3
Fin4 an B ]
L1 li] a dHE |3 = .{F
l'—"“'




[~ A 1_1- | e | = | =
MBLY 1£43L
e Ji REFERENLE DESIGMATORS ARE ABBREVIATED PREFIX WiTH AL
#5v {41 [TPaa]]
5 & OFFSET AND SENSITIVITY GIRGUIT
<€ 0 g =
| 6 X
o ) . -
<o ' T
+HIVY 1 3

Eiy
L[

0a E-E-:_%i?‘ ‘i!? 23309

L]

‘ 23 o
1 | |
v

2]

i J 160K (5]
LB "\T oig | | 20K 1%
| .
5 u =08 = 1"-'1""““.
&

l

xe
i
1

0V




COVEN COMTROLLER

=1 — . ;&'1

| 1 ISOLATEP POWER SUPPLY [

Rl

iy -.'F:I p_q,_rv-r\_T_T i, BY
.*-
o= CIE
e oy
Eisb
B
+ iy o
| E-|: e ﬂjﬂ&iﬂ‘ﬁi
i
tEL
i bl e e B
-t’.’d‘ :

L

ASSEMBLY £431
EEFECEMLE DESIGNATORS ALE ABBEEVIATER FREFIX WITH AT




51 =1R A

FOLARITY 2
%) " Vio oHLY

b
+i5V {_:’ M)u-il

—¥ B

Al
MY [LaB%
PIBIT SWITEH

{54

I
|
-
.—_ s | — —
(9 b —| |-~
W
R T
: e
=
=
L =
; 5&!
ax
1 W
A
¥
E

=LY = b

=y —{H

i —f 3

l #!Ff{_}ﬂ}'—_
>
I — >
it Sl B
OA—=tM 5 53 > —3
| i {—nn—l—
i — 3T
' AL e m{ —sen>t
R ASSY 1LAML
| L0 AMPLIFIER (o —> i
=L com —3Bi>—
D,,-, B ,”L W coM —BL>—
BEH 335 )— 5V COM EATIOAID 1N — Al >
e RATHD DUT —3 Bl
Tl }:;}}: LOMA — M7
1 EAT EATID W AJK- B2 —am:-r—
1 : a1 jeer T —3 A9

) fee II:‘J 3]

[l el 1]




4 - EEFERENCE PESISMATORS ARE ABBREVIATEP
i £y - FREFIX WiTH A3
T ce =
TE SHAETS 2.3 4 .1 ] L= )
| H By o bty
ECAPE oy ADPRESSABLE
+5v [1] ; L—— OUMTER .y LATEH
l*r.b eh g ITs
| 12 ol o Fir z
| s iz | i il
A [ 4lge @R
pHL 3
| d —
l LIPS, L c|i 2
| Iz =
| R4 F
| '3
| R
.1k
I HEAT 1 1% 1
| surs 2.3,445) ez
120pF G R3 p
| ik 188 [smay445)
i
AR J@ .
(4475 23 445) ——pi(im [3

LR
.

i A {
3 T RS e T T R

i IIIE..-'_. PRty A T el R T e 2

-
il

FE T SR WA L e
.‘ . e irtal: ey - __-. =



.!i.[_____m-:._'l ASSEMBLY 118 A - =1

g [ r~.  GUAD TINPUT CEFERERMCE DESWGUATORLS ALl APWEEVIATED
wu - —yp-l o Sovd Do MutirLEsER | n’:m urr’- AY
— S —— ol o [ | T
l?l | | ot e
oy el > 499
F"r_' 3 Wisl o i | ‘-| | i L -AE 1 .
Ty ! —’ ' 168K S tex > o o
| — | il | ex ! .
b AA i 1 37 - i
£S5z T | L N~ In ob = crL
4.7k _T ; = £
- il una |z wal - | r 54
B | = J I g4 —4 .
al H | L r e
3:5: ' ?'I_:_—x | i
4.7 r____ | i i . | 'ﬁ
i 3 wae |s 2l 3 | ? v, o crin | Yery cEs
— I [SS— | 1
== Ty 1
AP @l - B ' C l"’u .
34 : s P 3 ] [0 o mooe ammav
1] wiga |2 5 L_r_ﬁj1—“}r___ 3
Cg— T | 5
[ I —iL_ 1' g |
I ; :
gun:#uummh "'l_"'__.__._._.__J_q'L‘ 1 : i |
SurT RESSTERS | | — —— — — ——— /
T2 SuEET | < - ,..l._l_ I . unn-l % I t
i' L] suntwmeies e 4o ﬁ'?;? E
A -

R
WL

L] |
g 4 I
sl usp |« 2




Lﬁuﬂﬁ?" = ._I_{‘\.»‘ nﬂi-nr'{ E‘uPuT ASSEMBLY 12240 =1
e { o MuctipLesze | EEFEREMCE DESIGUATORS ALE ABSEEVIATED
I | PREFIE WITH &3
4&51 | ; h | * A t 1 +
JE | | Rl i Ebd
I"c., i 1| YIB |& 1l i jJL)lT %T;'&"- é}nm 122,68
| e l 1!:;; 2 } - 2% AT
; F. 5
ESZ I | i 1 ai% (1) wr
47k ~ I gb s T * e
G e T u1'1ﬂ e 11’.' | .lﬁ -hj_1 [l 4]
I e -zﬂ A
“_E?.; 3 | | . o = : ﬂ""q i — e
Yl AL
B 2] WLk |3 | " |—L | R0 i Y
-ﬂ | ] 1 - e | e —— == e | —
'P_','.%: | | e e i 7 = =3
oy TR [ | b SR . - . *
G s Ul |8 g | | o® Uiy & PropE RERAY crS
5 [ L‘!. 1! K— cmi
Uil THREL UM ARE PUAL L- %; " . X £
TOSHEET | < 15 BT SHIFT REGISTERS % i :Z_T?_t[' "
1
I...L..{ :;;,;.. QUi HPUT
"E:b' [ 14 -n——‘|I |é
p-:";; : pl '_._H L"FI. I.E'H.IR I— iy fa T ﬂﬂ- prey I‘Tl"
& T d : |"= Kl "_“:"'III:-
Co— LA .:l _gl LM iy (L 411
i_“ﬂd" .ﬁ.! b
:zlh |
4.7%
i U4 |3 5|




ASSEHBLY 12820

_l-lllll

Ve REFEREMCE DESIGMATORS ARE ABBREVIATER
i | h RUAD L IMPUT
%F}ﬁ - 'il—Dﬂﬂ{:‘m- MULTIPLENER, ity 48y s
o 2 = | £ e R5Y T
/s o 1 | | 418 478, Ll R4 ¥ el Rl
—1 & | | 1, W11 LY. L LlK 4TI
e i 14 uw —t! | a1% 8.1% a1 % 1%
: -= | o | Rl Rd RS Rl
e E = | ex) T oie Bi% 0.1% [
] 5 " F S - | 4 q® Tl T cr1
Ll ™ us " | a9 RS
| 4 L] # i I 2‘ == T F E.F = |
Ca al o | [ I A N i S| | S
. a1 EIB | 4l J,*" A
=1 o L] 1 wn zl I > | EIZ WV : <R3 o
i e iy | R A !
s &l HU_L\ | Y — |7 T |F
11 A8 [ — '—'3 1. | Y071 b DIOVE ARRMY  cmy | )
— + I | 2 CR1D
urs uts 5 - *
ﬁ 4 1 £ | = I | i RN
tl g! e
- % -
smam|  GEio—=seo a7 LT
; i F— =
o TR Y ARSI TN iy € o L
: || | MULTIPLEXER | 2% A0 47 PE AL VLpF 14
i
L8 ar]s | L, i oy | ST &
— uis ute zl Le¥ie any




1y

E-q-'l e I - l -
_____ LA
i v s, e cersncuce DT S AMeREUATeD
. z FREFIE
(1)) ﬁ) £ IT “L"D'H"[::“ H-l.i.'HPLH'E.l . . i
4K ml e | ; hkd 1 lg“ T Bt I.I.l'_
~ | 1 | ._JI-[DL‘J - 1HTHE 30,98 |1.;11.In;iu. 'ﬁ
L | | Bl iy, AL v
g ! = :)J 2 LAE 2 E&Y [ 47, &l LT
= ! : I ! 215251K 2 wrasn 149 > A
e | L — | 1 ik ERj e o1% iy
'ﬁﬂﬁ 1 = iﬁ K—1 cnz
| T I +ot [ t.1I . . a4 B B i S
Gy s | wl i ; ?;‘ —t—t ] —% ﬂl:-].l.__‘- |_" ’_J =
i [ I 0 - e o
&K, sl “D‘[_ | g A e e
' . 3 : 1 ¥ 1Y
o I | - 7 o 5 o || Ve | Yets BT
e IJ' i i Zz | ?:-1} 2 . 7 T 7
i = L . 2 S e
m‘ il —:} | & %:- .‘._. 7 .'1 5_ |
: | T ]4 “_; 11 12 & FiOPE ARRAY L)
| ' 2’ cR1D 1
5% IJ.- el | i HDI 11: £—  ctn
I | 3 2
__'5;_{ P =)
To SHEET | < R T AN o i [l::_.— = :::Jl :
1014 BT o ‘
:igﬁ ""l_'[}“"[::""' tmlriﬁ.it]lﬂu eAD ATFF
i i 3 ]
* | ; | |.q. =11
LML a1
“— (11T el I|
ks | ~
- i < L | T 55
| | 14 a
. w? 5 [
ry7 ki 1 I
E LS "l - 1
i - e |
G uis |y l H: :
e By
W o — I P 5 35
| ' - 7%
o ws ul DJ"’—/
sy o2 : e i .
T l A SR T SO 4
(meer) 4 -  C |
b P 1 "1,_ - : p
} 1k ’ . 2 : . I £ | |
:.-\.- - 'I = y g T = L it | 5 . k
ik ) wese o || un || e || | ﬂ




Model 1038
Vertical Plug-In

SECTION 8

REP LACEABLE PARTS LIST

Reference Designator, Description and PM Part Number . . v+ v v v v v v v v ve v v o b b B s wy

PM Part Number Cross Reference to Original Manufacturer's Part Number. « ¢« o ¢ o ¢ v auioth » s e

Federal Supply Codes for Manufacturers . . .
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CIRCUIT < CIRCUIT <D} )
REFERENCE | PART NO DESCRIP THON REFERENCE | PART NO . DESCRIPTION
CHASSIS A2CI12 10000-8 Ceramic .02 uF +20% 100 V
11527 (Model 1038-V10) A2CI3 10000-11 | Ceramic .01 uF +20% 100 V
12528 (Model 1038-V11) A2C14 10000-11 | Ceramic .01 pF +20% 100 V
12727 (Model 1038-V12) A2C15 10000-10 [ Ceramic 0.1 pF +80%-20% 100 V
A2C16 10000-10 [ Ceramic 0.1 uF +80%-20% 100 V
Gl 10000-11 Ceramic .01 uF, +20%, 100 V A2C17 10000-10 | Ceramic 0.1 pF +80%-20% 100 V
A2C18 10787-2 | Tantalum 12 uF +20% 15 Vv
LB 12564 Connector, 3 conductor audio A2C19 10787-2 Tantalum 12 pF +20% 15 V
A2C20 10787-3 | Tantalum 27 uF +20% 25 V
R1 13076 Variable 50KQ 10 turns A2C21 10787-3 | Tantalum27 uF+20% 25 V
R2 11676-1 Variable 100KQ +20% 1/2 W A2C22 10787-3 | Tantalum 27 uF +20% 25 V
R3 11676-1 Variable 100KQ +20% 1/2 W A2C23 10787-3 Tantalum 27 pF +20% 25 V
A2C24 10787-2 Tantalum 12 pF +20% 15 V
S1 12479 Switch, Pushbutton, 7 station A2C25 10787 -2 Tantalum 12 pF +20% 15 V
(For Models 1038-V11 and 1038-V12 § A2C26 -- Not Used
only) A2C27 -- Not Used
S1 12478 Switch, Pushbutton, 4 station A2C28 - Not Used
(For Model 1038-V10 only) A2C29 10007-7 | Mylar 0.1 pF £10% 200 V
S2 12479 Switch, Pushbutton, 7 station A2C30 10007 -5 Mylar .022 uF +10% 200 V
S3 12475 Thumbwheel , 3 station A2C31 10000-11 | Ceramic .01 uF +20% 100 V
S4 12690 Switch, Rotary SP9T A2C32 10000-11 | Ceramic .01 uF +20% 100 V
S5 12483 Switch, Momentary SPST A2C33 10000-1 Ceramic 100 pF +20% 1000 V
(For Models 1038-V11 and 1038-V12 | A2C34 10000-4 | Ceramic .001 uF +20% 1000 V
only) A2C35 10000-11 | Ceramic .01 uF +20% 100 V
A2C36 10000-11 | Ceramic .01 uF +20% 100 V
A2C37 10007-1 Mylar .001 pF £10% 200 V
DIGIT SWITCH PC BOARD A2C38 10787-5 | Tantalum 1.0 pF +20% 15V
ASSEMBLY - 12485 A2C39 10000-12 | Ceramic 150 pF +20% 1000 V
A2C40 10000-11 | Ceramic .01 uF +20% 100 V
A1RI 10015-84 Metal Film 2,10 KQ +1% 1/8 W A2C41 10000-11 | Ceramic .01 uF +20% 100 V
ATR2 10015-47 Metal Film 2.49 KQ +1% 1/8 W A2C42 10133-3 Ceramic 1.0 pF +.25 pF 500 V
ATR3 10015-211 | Metal Film 2.74 KQ +1% 1/8 W A2C43 10007-5 | Mylar .022 pF £10% 200 V
A1R4 10015-79 Metal Film 2.67 KQ +1% 1/8 W A2C44 10787-4 | Tantalum 68 pF £20% 15 V
AR5 10015-79 Metal Film 2,67 KQ +1% 1/8 W A2C45 10007-9 | Mylar .47 uF £10% 200 V
ATRé 10015-211 | Metal Film2.74 KQ +1% 1/8 W A2C46 10000-11 | Ceramic .01 uF +20% 100 V
A1R7 10015-47 Metal Film 2.49 KQ +1% 1/8 W A2C47 10000-11 | Ceramic .01 pF +20% 100 V
ATR8 10015-84 Metal Film 2,10 KQ +1% 1/8 W A2C48 10001-5 Ceramic 33 pF +5% 1000 V
AIRY 10015-99 | Metal Film 14,0 KQ +1% 1/8 W A2C49 10000-2 | Ceramic 220pF + 20% 1000V
A1TR10 10015-65 Metal Film 4,99 KQ +1% 1/8 W A2C50 10007-2 Mylar .0022 puF + 10 % 200 V
AIR1I 10015-19 Metal Film 1,00 KQ +1% 1/8 W A2C51 10000-3 Ceramic 470 pF +20% 1000 V
AITRI12 12449-16 Metal Film 150 KQ +0.1% 1/8 W A2C52 10000-11 | Ceramic .01 uF +20% 100 V
A1RI3 12449-15 Metal Film 75.0 KQ +0.1% 1/8 W A2C53 10000-11 | Ceramic .01 pF +20% 100 V
AlR14 12449-14 Metal Film 37.5 KQ +0.1% 1/8 W A2C54 10000-6 | Ceramic .0047 uF +20% 500 V
AI1R15 12449-13 Metal Film 18.75 KQ +0.1% 1/8W J§ A2C55 10000-11 [ Ceramic .01 uF +20% 100 V
A1R16 10015-191 | Metal Film 66.5 KQ +1% 1/8 W A2C56 10000-11 | Ceramic .01 pF £20% 100 V
AIR17 | 10015-13 [ Metal Film 100 KQ +1% 1/8 W A2C57 11501-4 | Ceramic 1.0 pF + 10% 100 V
A1R18 12449-23 Metal Film 375.0 KQ +0.1% 1/8W A2C58 -- Not Used
ATR19 | 12449-23 | Metal Film 375.0 KQ+0.1% 1/8W § A2C59 10677-18 | Mica 1000pF +5% 100V
A1R20 12449-23 Metal Film 375.0 KQ +0.1% 1/8W A2C60 10007-7 | Mylar 0.1 pF +£10% 200 V
A1R21 12499-17 Metal Film 187.5 K +0.1% 1/8 W A2C61 10677-18 | Mica 1000pF +5% 100V
A1R22 10013-61 Carbon Film 1 MQ +5% 1/4 W A2C62 10007-7 | Mylar 0.1 uF £10% 200 V
A1R23 10015-45 Metal Film 499 KQ +1% 1/8 W A2C63 -- Factory Select
A1R24 10015-102 | Metal Film 249 KQ +1% 1/8 W A2C64 10007-7 | Mylar 0.1 uF £10% 200 V
A1R25 10015-208 | Metal Film 124 KQ +1% 1/8 W A2C65 10007-7 | Mylar 0,1 pF £10% 200 V
A2C66 10000-2 Ceramic 220 pF +20% 1000 V
A2C67 10001-3 Ceramic 10 pF +5% 1000 V
LOG AMPLIFIER PC BOARD A2C68 10000-11 | Ceramic .01 uF +20% 100 V
ASSEMBLY - 12432 A2C69 10000-11 | Ceramic .01 pF +20% 100 V
A2C70 10909-4 | Mica .0024 uF +1% 500 V
A2C1 10001-5 Ceramic 33 pF +5% 1000 V A2C71 10909-4 | Mica .0024 uF +1% 500 V
A2C2 10000-5 Ceramic .0022 pF +5% 500 V A2C72 10909-5 | Mica .0047 uF +1% 500 V
A2C3 10000-5 Ceramic .0022 pF +5% 500 V A2C73 10007-5 | Mylar .022 pF +10% 200 V
A2C4 10000-5 Ceramic .0022 pF +5% 500 V A2C74 10007-6 | Mylar .047 pF +10% 200 V
A2C5 10000-5 Ceramic .0022 pF +5% 500 V A2C75 10787-3 Tantalum 27 uF +20% 15 V
A2C6 11501-2 Ceramic 0.1 pF +20% 50 V A2C76 10000-6 | Ceramic .0047 pF +20% 500 V
A2C7 11501-2 Ceramic 0.1 pF +20% 50 V A2C77 10909-5 | Mica .0047 uF +1% 500 V
A2C8 10000~-12 Ceramic 150 pF £20% 1000 V A2C78 10011-2 Mylar 1.0 pF £10% 100 V
A2C9 10000-4 Ceramic .00luF £20% 1000V A2C79 10011-2 | Mylar 1.0 uF +£10% 100 V
A2C10 10000-12 Ceramic 150 pF +20% 1000 V A2C80 11501-2 Ceramic 0.1 pF +20% 50 V
A2C11 10001-20 Ceramic 30pF +5% 1000 V A2C81 11501-2 Ceramic 0.1 pF +20% 50 V
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CIRCUIT > CIRCUIT )
REFERENCE | PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A2C82 | 10000-6 Ceramic .0047 uF £20% 500 V A2Q26 12474 FCD-810 (Fairchild)
A2C83 | 10000-4 Ceramic ,001 pF +20% 1000 V A2Q27 S Not Used
A2C84 | 10000-6 Ceramic .0047 uF +20% 500 V A2Q28 AR Not Used
A2C85 | 10000-1 Ceramic 100 pF +20% 1000 V A2Q29 10896 * MFE 3004 or 3N138
A2C86 | 10001-2 Ceramic 4.7 pF +5% 1000 V A2Q30 10896 * MFE 3004 or 3N138
A2¢87 | 10001-2 Ceramic 4.7 pF 5% 1000 V A2Q31 1119 2N4250
A2C88 | 10630-1 Variable Ceramic NPO 2-8 pF A2Q32 11507 T1597 (T1)
A2C89 10000-2 Ceramic 220 pF + 20% 1000 V A2Q33 11507 T1597 (T1)
A2Q34 10019 2N3565
A2Q35 10019 2N3565
A2CR1 | 10043 1N4148
A2CR2 | 10043 1N4148
A2CR3 | 11715 1N4446 A2R1 10015-102| Metal Film 249 KQ +1% 1/8 W
A2CR4 | 11715 1N4446 A2R2 10015-102| Metal Film 249 KQ +1% 1/8 W
A2CR5 | 11715 1N4446 A2R3 10015-102| Metal Film 249 KQ +1% 1/8 W
A2CR6 | 11715 1N4446 A2R4 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A2CR7 | 10045 1N823 A2R5 10015-102| Metal Film 249 KQ +1% 1/8 W
A2CR8 | 10045 1N823 A2R6 10046-1 | Variable Comp 500 Q +20% 1/4 W
A2CR9 | 10043 1N4148 A2R7 10015-7 | Metal Film 10.0 KQ +1%1/8 W
A2CR10 [ 10043 1N4148 A2R8 12449-22 | Metal Film 2.50 KQ +0.1% 1/8 W
A2CR11 | 10043 1N4148 A2R9 12449-21 | Metal Film 10.0 KQ +0.1% 1/8 W
A2CR12 [10043 1N4148 A2R10 12449-22 | Metal Film 2,50 KQ 0.1 % 1/8 W
A2CR13 i Not Used A2R11 12449-18 | Metal Film 7.50 KQ +0.1% 1/8 W
A2CR14 e Not Used A2R12 12449-18 | Metal Film 7.50 KQ +0.1% 1/8 W
A2CR15 | 10043 1N4148 A2R13 10015-90 | Metal Film 24.9 KQ +1% 1/8 W
A2R14 10015-133| Metal Film 49.9 KQ +1% 1/8 W
A2F1 13503-1 Fuse 0.5A 250 V A2R15 10013-57 | Carbon Film 470 K +5% 1/4 W
A2J1 10140-1 Test Jack, Red A2R16 10013-57 | Carbon Film 470 K +5% 1/4 W
A2)2 10140-2 Test Jack, Yellow A2R17 10013-31 | Carbon Film 3.3 KQ +5% 1/4 W
A2J3 10140-3 Test Jack, Black A2R18 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A2)4 10140-2 Test Jack, Yellow A2R19 10013-47 | Carbon Film 68 KQ +5% 1/4 W
A2J5 10140-1 Test Jack, Red A2R20 10015-213| Metal Film 178 KQ+1% 1/8 W
A2J6 10140-4 Tast Jack, Blue A2R21 10046-10 | Variable Comp 100 KQ +20% 1/4 W
A2J7 10140-2 Test Jack, Yellow A2R22 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A28 10140-2 Test Jack, Yellow A2R23 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2])9 10140-3 Test Jack, Black A2R24 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2J10  [10140-2 Test Jack, Yellow A2R25 12449-21 | Metal Film 10.0 KQ %0.1% 1/8 W
A2J11 10140-2 Test Jack, Yellow A2R26 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A2J12 “ Not Used A2R27 10015-207| Metal Film 20.0 KQ +1% 1/8 W
A2J13 | 10140-2 Test Jack, Yellow A2R28 10046-10 | Variable Comp 100 KQ +20% 1/4 W
A2R29 10013-61 | Carbon Film 1 MQ 5% 1/4 W
A2R30 10013-27 | Carbon Film 1.5 KQ +5% 1/4 W
A2L1 10920-1 Coil, RF 100 puH +10% A2R31 10015-207| Metal Film 20,0 KQ +1% 1/8 W
A2R32 10015-47 | Metal Film 2.49 KQ +1% 1/8 W
A2R33 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A2Q1 12799 E 109 (Siliconix) A2R34 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A2Q2 19 2N4250 A2R35 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A2Q3 12799 E109 (Siliconix) A2R36 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A2Q4 12591 E112 (Siliconix) A2R37 10015-7 | Metal Film 10,0 KQ +1% 1/8 W
A2Q5 12799 E109 (Siliconix) A2R38 10013-17 | Carbon Film 220 Q +5% 1/4 W
A2Q6 10019 2N3565 A2R39 10015-20 | Metal Film 1.10 KQ +1% 1/8 W
A2Q7 1119 2N4250 A2R40 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A2Q8 11585 T1559 (TI) A2R41 10013-41 | Carbon Film 22 KQ +5% 1/4 W
A2Q9 1119 2N4250 A2R42 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2Q10 |11119 2N4250 A2R43 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2Q11 |11119 2N4250 A2R44 10015-159| Metal Film 402 Q +1% 1/8 W
A2Q12 | 11507 T1S97 (T1) A2R45 10015-116] Metal Film 30.1 KQ +1% 1/8 W
A2Q13 | 12439 2N5785 A2R46 10013-41 | Carbon Film 22 KQ +5% 1/4 W
A2Q14 | 10206 2N3053 A2R47 10013-43 | Carbon Film 33 KQ +5% 1/4 W
A2Q15 | 10206 2N3053 A2R48 10013-41 | Carbon Film 22 KQ +5% 1/4 W
A2Q16 | 10896 * MFE 3004 or 3N138 A2R49 10013-43 | Carbon Film 33 KQ +5% 1/4 W
A2Q17 | 1089 * MFE 3004 or 3N138 A2R50 10013-41 | Carbon Film 22 KQ +5% 1/4 W
A2Q18 | 11432 FM3955 (National Semiconductor) A2R51 10013-43 | Carbon Film 33 KQ +5% 1/4 W
A2Q19 | 13533 2N2907 A2R52 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A2Q20 | 10018 2N3646 A2R53 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A2Q21 | 13534 2N2221/2N2221 A A2R54 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A2Q22 | 11585 T1559 (T1) A2R55 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A2Q23 | 10018 2N3646 A2R56 10015-28 | Metal Film 23.7 KQ +1% 1/8 W
A2Q24 | 13533 2N2907 b A2R57 10013-35 | Carbon Film 6 8 KQ +5% 1/4 W
A2Q25 | 11585 71559 (T1) A2R58 10013-51 | Carbon Film 150 K Q+ 5% 1/4 W
*Must come all from same mfr.
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CIRCUIT <) CIRCUIT >

REFERENCE| PART NO. DESCEFXION REFERENCE | PART NO. DESCRIPTION
A2R59  [10013-39 | Carbon Film 15 KQ +5% 1/4 W A2R129 | 10015-191 | Metal Film 66.5 KQ +1%1/8 W
A2R60  [10013-27 | Carbon Film 1.5 KQ +5% 1/4 W A2R130 | 10013-61 | Carbon Film 1 MQ +1% 1/4 W
A2R61  [10013-25 | Carbon Film 1 KQ +5% 1/4 W A2R131 [10013-37 | Carbon Film 10KQ + 5% 1/4W
A2R62 10013-5 Carbon Film 22 Q +5% 1/4 W A2R132 | 10013-57 | Carbon Film 470KQ +5% 1/4W
A2R63 | 10013-5 Carbon Film 22 Q +5% 1/4 W A2R133 | 10015-16 | Metal Film 18.7 KQ +1% 1/8W
A2R64  [10013-47 | Carbon Film 68 KQ +5% 1/4 W A2R134 | 10015-13 | Metal Film 100 KQ£1%  1/8W
A2R65  [10013-17 [ Carbon Film 220 Q +5% 1/4 W A2R135 | 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A2R66 [ 10013-1 Carbon Film 10 Q +5% 1/4 W A2R136 | 10013-73 | Carbon Film 10 MQ +5% 1/4 W
A2R67  [10013-1 Carbon Film 10 Q +5% 1/4 W A2R137 [ 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A2R68  [10013-29 [ Carbon Film 2.2 KQ +5% 1/4 W A2R138 | 10013-41 [ Carbon Film 22 KQ +5% 1/4 W
A2R69  10013-29 | Carbon Film 2.2 KQ +5% 1/4 W A2R139 | 10015-61 [ Metal Film 39.2 KQ +1% 1/8 W
A2R70v  110013-43 | Carbon Film 33 KQ +5% 1/4 W A2R140 — Not Used
A2R71 | 10013-25 | Carbon Film 1 KQ +5% 1/4 W A2R141 [ 10015-61 | Metal Film 39.2 KQ +1% 1/8 W
A2R72 13300-3 Variaghle Cermet 20KQ +20% [/2W A2R142 — Not Used
A2R73  [10015-143 | Metal Film 71.5Q +1% 1/8 W A2R143 | 10013-51 | Carbon Film 150 KQ +1% 1/4 W
A2R74  [10013-37 [ Carbon Film 10 KQ +5% 1/4 W A2R144 | 10013-51 | Carbon Film 150 KQ +1% 1/4 W
A2R75 | 10015-133 | Metal Film 49.9 KQ +1% 1/8 W A2R145 | 10013-41 | Carbon Film 22 KQ £5% 1/4 W
A2R76  [10013-49 | Carbon Film 100 KQ +5% 1/4 W A2R146 [ 10015-91 | Metal Film 90.9 KQ +1% 1/8 W
A2R77 [ 10013-1 Carbon Film 10 Q +5% 1/4 W A2R147 | 10015-91 | Metal Film 90.9 KQ +1% 1/8 W
A2R78  [10013-53 | Carbon Film 220 KQ +5% 1/4 W A2R148 [ 10015-32 | Metal Film 3.83 KQ +1% 1/8 W
A2R79 | 10046-10 | Variable Comp 100 KQ +20% 1/4W | A2R149 | 10013-27 | Carbon Film 1.5 KO +5% 1/4 W
A2R80 | 10015-13 | Metal Film 100 KQ +1% 1/8 W A2R150 | 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2R81  [10015-183 | Metal Film 80.6 KQ +1% 1/8 W A2R151 | 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2R82 | 10015-183 | Metal Film 80.6 KQ +1% 1/8 W A2R152 [ 10142-2 | Carbon Film 15 MQ +5% 1/4 W
A2R83  [10013-13 [ Carbon Film 100 Q +5% 1/4 W A2R153 | 10013-59 | Carbon Film 680 KQ +5% 1/4 W
A2R84  [10013-13 | Carbon Film 100 Q +5% 1/4 W A2R154 [ 10013-17 | Carbon Film 220 Q +5% 1/4 W
A2R85 | 10046-8 Variable Comp 10 KQ +20% 1/4 W A2R155 [ 10015-84 | Metal Film2.10 KQ +1% 1/8 W
A2R86 | 10013-29 | Carbon Film 2.2 KQ 5% 1/4 W A2R156 [ 10015-191 | Metal Film 66.5 KQ +1% 1/8 W
A2R87  |10013-37 [ Carbon Film 10 KQ +5% 1/4 W A2R157 | 10015-191| Metal Film 66.5 KQ +1% 1/8 W
A2R88 | 10015-65 | Metal Film 4.99 KQ +1% 1/8 W A2R158 | 10015-188 | Metal Film 33.2 KQ +1% 1/8 W
A2R89 [ 11711-3 Variable Comp 20 KQ +20% 1/4 W A2R159 | 10015-22 | Metal Film 10.7 KQ +1% 1/8 W
A2R90 | 10015-213 | Metal Film 178 KQ +1% 1/8 W A2R160 | 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A2R91 - Factory Selected A2R161 10015-41 [ Metal Film 48.7 KQ +1% 1/8 W
A2R92 | 10015-170 [ Metal Film 348 Q +1% 1/8 W A2R162 [ 10015-22 | Metal Film 10.7 K +1% 1/8 W
A2R93  [10013-31 | Carbon Film 3.3 KQ +5% 1/4 W A2R163 | 10046-13 | Variable Comp 1 MQ +20% 1/4 W
A2R94 [ 10046-1 Variable Comp 500 Q +20% 1/4 W A2R164 | 10015-54 | Metal Film 110KQ +1% 1/8 W
A2R95 10015-58 Metal Film 9.76 KQ +1% 1/8 W A2R165 | 10015-179| Metal Film 140KQ +19%1/8 W
A2R96 | 10013-13 | Carbon Film 100 Q +5% 1/4 W A2R166 — Factory Selected
A2R97  [10013-13 | Carbon Film 100 Q +5% 1/4 W A2R167 | 10015-32 | Metal Film 3.83 KQ +1% 1/8 W
A2R98  [10013-33 | Carbon Film 4.7 KQ 5% 1/4 W A2R168 [ 10015-80 | Metal Film 4.02 KQ +1% 1/8 W
A2R99 | 10015-209 [ Metal Film 130 KQ +1% 1/8 W A2R169 [ 10015-40 | Metal Film 43,2 KQ +1% 1/8 W
A2R100 [10013-61 [ Carbon Film 1 MQ +5% 1/4 W A2R170 [ 10015-80 | Metal Film 4.02 KQ +1%1/8 W
A2R101 [10013-41 | Carbon Film 22 KQ +5% 1/4 W A2R171 | 10015-25 | Metal Film 61,9 KQ +1% 1/8 W
A2R102 | 10013-11 | Carbon Film 68 Q +5% 1/4 W A2R172 | 10015-25 | Metal Film 61,9 KQ +1% 1/8 W
A2R103 [10013-61 | Carbon Film 1 MQ +5% 1/4 W A2R173 | 10013-61 | Carbon Film 1 MQ +5% 1/4 W
A2R104 | 10013-13 | Carbon Film 100Q +5% 1/4 W A2R174 | 10013-61 [ Carbon Film 1 MQ +5% 1/4 W
A2R105 | 10013-13 [ Carbon Film 100 Q +5% 1/4 W A2R175 | 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A2R106 |10013-37 | Carbon Film 10 KQ +5% 1/4 W A2R176 | 10015-80 | Metal Film 4,02 KQ+1% 1/8W
A2R107 | 10013-55 | Carbon Film 330 KQ +5% 1/4 W A2R177 | 10015-158 Metal Film 392Q +1% 1/8W
A2R108 |[10013-55 | Carbon Film 330 KQ +5% 1/4 W A2R178 | 10013-53 | Carbon Film 220 KQ 5% 1/4 W
A2R109 | 10013-13 [ Carbon Film 100 Q +5% 1/4 W A2R179 [ 10015-70 | Metal Film 681 Q +1% 1/8 W
A2R110 | 10013-13 | Carbon Film 100 Q +5% 1/4 W A2R180 | 10015-133| Metal Film 49.9 KQ +1% 1/8 W
A2RT11 [10015-31 | Metal Film3.16 KQ +1% 1/8 W A2R181 | 10046-10 | Variable comf 100 KQ i20% 1/4 w
A2R112 [10015-71 | Metal Film 909 Q 1% 1/8 W A2R182 | 10013-53 | Carbon Film 220K Q + 5% 1
A2R113 | 1001573 | Metal Film 10,2 KQ +1% 1/8 W A2R183 | 10015-158| Metal Film 392Q+ 1% 1/8 W
A2R114 | 10015-99 | Metal Film 14,0 KQ +1% 1/8 W A2R184 | 10015-159| Metal Film 402 Q +1% 1/8 W
A2R115 | 10015-7 Metal Film 10,0 KQ +1% 1/8 W A2R185 | 10015-80 | Metal Film 4.02 KQ +1% 1/8 W
A2R116 | ==--- Factory Selected A2R186 [ 10046-6 | Variable Comp 200 Q +20% 1/4 W
A2R117 [10015-13 | Metal Film 100 KQ +1% 1/8 W A2R187 | 10013-6! | Carbon Film 1M Q +5% 1/4W
A2R118 | 10015-19 | Metal Film 1.00 KQ +1% 1/8 W A2R188 [ 10013-6l [ Carbon Film M Q +5% 1/4 W
A2R119 | 10015-96 | Metal Film 12.1 KQ +1% 1/8 W A2R189 | 10013-55 | Carbon Film 330 KQ +5% 1/4 W
A2R120 [ 10015-63 | Metal Film 402 KQ +1% 1/8 W A2R190 | 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2R121 [ 10015-85 Metal Film 287 KQ +1% 1/8 W A2R191 [ 10013-49 | Carbon Film 100 KQ +5% 1/4 W
A2R122 | 10013-13 | Carbon Film 100 Q +5% 1/4 W A2R192 [ 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2R123 [ 10013-13 | Carbon Film 100 Q +5% 1/4 W A2R193 | 10013-17 | Carbon Film 220 Q +5% 1/4 W
A2R124 | 10013-19 | Carbon Film 330 Q +5% 1/4 W A2R194 | 10013-5 | Carbon Film 22 Q +5% 1/4 W
A2R125 10013-49 Carbon Film 100 KQ +5% 1/4 W A2R195 10013-13 Carbon Film 100 Q +5% 1/4 W
A2R126 | 10015-120 | Metal Film 69.8 KQ +1% 1/8 W A2R196 | 10013-37 | Carbon Film 10 KQ +5% V4§
A2R127 | 10015-191| Metal Film 66.5 KQ +1% 1/8 W A2R197 | 10015-80 | Metal Film 4,02 KQ+1% 1/8 W
A2R128 | 10015-191| Metal Film 66.5 KQ +1% 1/8 W




Model 1038
Vertical Plug-In

CRRCUIT [ == ClRculT | ==
REFERENCE | PART NO. DESCRIFTION REFERENCE | PART NO. DESCRIPTION
A2RT1 10209 Thermistor A3Q4 11119 2N4250
A3Q5 11119 2N4250
A3Q6 11119 2N4250
A2T1 12468 Transformer A3Q7 11119 2N4250
A2T2 12260 Transformer, Transistor A3Q8 11119 2N4250
A3Q9 L 11119 2N4250
A3Q10 11585 T1S59 (TI)
A2U1 11627 LM301A (National Semiconductor) A3Q11 11585 T1S59 (T1)
A2U2 11627 LM301A (National Semiconductor) A3Q12 11585 T1S59 (TI)
A2U3 11627 LM301A (National Semiconductor) A3Q13 11585 T1S59 (TI)
A2U4 11539 SN72741L A3Q14 12591 E112 (Siliconix)
A2U5 11270-1 SN7400N A3Q15 11585 T1S59 (T1)
A2U6 11539 SN72741L A3Q16 10019 2N3565
A2U7 11539 SN72741L A3Q17 12942 2N2905A
A2U8 11539 SN72741L
A2U9 11627 LM301A (National Semiconductor)
A2U10 11627 LM301A (National Semiconductor) A3R1 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A2U11 11539 SN72741L A3R2 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A2U12 11539 SN72741L A3R3 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A2U13 10769 709C A3R4 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A2U14 11117 CA3026 (RCA) A3R5 10013-13 | Carbon Film 100 Q +5% 1/4 W
A2U15 12445 725C A3R6 10013-13 | Carbon Film 100 Q +5% 1/4 W
A3R7 10013-51 | Carbon Film 150 KQ +5% 1/4 W
A3R8 10046-10 | Variable Comp 100 KQ +20% 1/4 W
MEMORY CIRCUIT PC BOARD A3R9 10013-37 | Carbon Film 10 KQ +5% 1/4 W
ASSEMBLY (256 Bit) A3R10 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
12266 & 12809 A3R11 10013-35 | Carbon Film 6.8 KQ +5% 1/4 W
(For Model 1038-V11 Only) A3R12 10013-25 | Carbon Film 1 KQ +5% 1/4 W
A3R13 " 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A3C1 10787 -2 Tantalum 12 pF £20% 15 V A3R14 "10013-13 | Carbon Film 100 Q +5% 1/4 W
A3C2 10000-2 Ceramic 220 pF +20% 1000 V A3R15 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A3C3 10000-11 Ceramic .01 pF £20% 100 V A3R16 10013-21 | Carbon Film 470 Q +5% 1/4 W
A3C4 10000-11 Ceramic .01 pF £20% 100 V A3R17 - 10013-13 | Carbon Film 100 Q +5% 1/4 W
A3C5 10000-2 Ceramic 220 pF +20% 1000 V A3R18 10013-43 | Carbon Film 33 KQ +5% 1/4 W
A3Cé6 10000-11 Ceramic .01 pF £20% 100 V A3R19 10013-41 | Carbon Film 22 KQ 5% 1/4 W
A3C7 10000-3 Ceramic 470 pF +20% 1000 V A3R20 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A3C8 10000-10 Ceramic 0.1 pF +80%-20% 100 V A3R21 10013-43 | Carbon Film 33 KQ +5% 1/4 W
A3C9 10000-10 Ceramic 0, 1 pF +80%-20% 100 V A3R22 | 10013-41 | Carbon Film 22 KQ +5% 1/4 W
A3C10 | 10001-6 Ceramic 47 pF +5% 1000 V A3R23 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A3CII - Not Used A3R24 - 10013-43 | Carbon Film 33 KQ 5% 1/4 W
A3CI12 10001-13 Ceramic 12 pF +5% 1000 V A3R25 10013-41 | Carbon Film 22 KQ +5% 1/4 W
A3CI13 - Not Used A3R26 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A3C14 10000-11 Ceramic .01 pF £20% 100 V A3R27 10013-43 | Carbon Film 33 KQ +5% 1/4 W
A3C15 10000-11 Ceramic .01 pF £20% 100 V A3R28 10013-41 | Carbon Film 22 KQ +5% 1/4 W
A3C16 10000-11 Ceramic .01 pF £20% 100 V A3R29 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A3C17 10787 -2 Tantalum 12 pF £20% 15 V A3R30 10013-43 | Carbon Film 33 KQ +5% 1/4 W
A3CI18 10000-10 Ceramic 0. 1 pF +80%-20% 100 V A3R31 10013-41 | Carbon Film 22 KQ +5% 1/4 W
A3CI19 10000-11 Ceramic .01 pF £20% 100 V A3R32 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A3C20 10000-10 Ceramic 0.1 pF +80% -20% 100 V A3R33 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A3C21 | 10000-10 | Ceramic 0.1 uF +80% -20% 100 V A3R34 10013-37 [ Carbon Film 10 KQ +5% 1/4 W
A3C22 10000-10 Ceramic 0.1 pF +80% -20% 100 V A3R35 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A3R36 10013-29 | Carbon Film 2.2 KQ 5% 1/4 W
A3R37 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A3CRI1 10043 1N4148 A3R38 10013-31 | Carbon Film 3.3 KQ +5% 1/4 W
thru A3R39 10013-43 | Carbon Film 33 KQ +5% 1/4 W
A3CR13 A3R40 ' 10013-47 | Carbon Film 68 KQ +5% 1/4 W
A3R41 10013-57 | Carbon Film 470 KQ +5% 1/4 W
A3R42 10013-49 | Carbon Film 100 KQ +5% 1/4 W
A3J1 10140-1 Test Jack, Red A3R43 10015-133| Metal Film 49.9 KQ +1% 1/8 W
A3J2 10140-2 Test Jack, Yellow A3R44 10015-97 | Metal Film 12.7 KQ +1% 1/8 W
A3J3 10140-2 Test Jack, Yellow A3R45 10015-7 Metal Film 10,0 KQ +1% 1/8 W
A3J4 10140-3 Test Jack, Black A3R46 10015-44 | Metal Film 255 Q +1% 1/8 W
A3J5 10140-2 Test Jack, Yellow A3R47 10015-21 | Metal Film 4.64 KQ +1% 1/8 W
A3J6 10140-2 Test Jack, Yellow A3R48 10015-30 | Metal Film 7.68 KQ +1%1/8 W
A3J7 10140-2 Test Jack, Yellow A3R49 10013-25 | Carbon Film 1 KQ +1% 1/4 W
A3R50 - Not Used
A3R51 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A3Q1 10019 2N3565 A3R52 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A3Q2 11119 2N4250 A3R53 10013-33 | Carbon Film 4.7 KQ 5% 1/4 W
A3Q3 10018 2N3646 A3R54 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
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CIRCUIT <D CIRCUIT <D
REFERENCE [ PART NO. DESCRIPTION REFERENCE | PART NO. DESCRIPTION
A3R55 10013-33 Carbon Film 4,7 KQ +5% 1/4 W A3C6 10000-11 | Ceramic .01 uF £20% 100 V
A3R56 10013-33 Carbon Film 4.7 KQ +5% 1/4 W A3C7 10000-3 Ceramic 470 pF +20% 1000 V
A3R57 10013-33 Carbon Film 4.7 KQ +5% 1/4 W A3C8 10000-10 | Ceramic 0.1 pF +80%-20% 100 V
A3R58 10013-33 Carbon Film 4,7 KQ +5% 1/4 W A3C9 -- Not Used
A3R59 10013-25 Carbon Film 1 KQ +5% 1/4 W A3C10 10001-6 | Ceramic 47 pF +5% 1000 V
A3R60 12449-2 Metal Film 681 Q +0.1% 1/8 W A3C11 - Not Used
A3R61 12449-4 Metal Film 2,681 KQ +0.1% 1/8 W A3C12 10001-13 | Ceramic 12 pF +5% 1000 V
A3R62 12449-5 Metal Film 7.621 KQ +0.1% 1/8 W A3C13 - Not Used
A3R63 12449-7 Metal Film 15,252 KQ +0.1% 1/8 W | A3C14 10000-11 | Ceramic .01 HF £20% 100 V
A3R64 12449-8 Metal Film 30.58 KQ +0,1% 1/8 W A3C15 10000-11 | Ceramic .01 pF £20% 100 V
A3R65 12449-10 Metal Film 61.25 KQ +0,1% 1/8 W A3C16 10000-11 | Ceramic .01 uF £20% 100 V
A3R66 1244912 Metal Film 122,68 KQ +0.1% 1/8 WQR A3C17 10787-2 Tantalum 12 pF £20% 15 V
A3R67 10015-102 | Metal Film 249 KQ +1%1/8 W A3C18 10000-10 | Ceramic 0.1 pF +80%-20% 100 V
A3R68 10015-45 Metal Film 499 KQ +1% 1/8 W A3C19 10000-11 | Ceramic .01 uF +20% 100 V
A3R69 10013-61 Carbon Film 1 MQ +5% 1/4 W A3C20 10000-10 | Ceramic 0.1 uF +80%-20% 100 V.
A3R70 10015-15 Metal Film 21,5 KQ 1% 1/8 W A3C21 10000-10 | Ceramic 0.1 pF +80%-20% 100 V
A3R71 12449-3 Metal Film 1.831 KQ +0.1% 1/8 W A3C22 10000-10 | Ceramic 0.1 uF +80%-20% 100 V
A3R72 12449-21 Metal Film 10.0 KQ +0.1% 1/8 W
A3R73 12449-18 Metal Film 7,50 KQ +0.1% 1/8 W
A3R74 12449-18 Metal Film 7.50 KQ +0,1% 1/8 W A3CR1
A3R75 12449-9 Metal Film 37,647 KQ +0.1% 1/8 W thru
A3R76 12449-6 Metal Film 13,617 KQ +0.1% 1/8 W | A3CR13 10043 1N4148
A3R77 10013-9 Carbon Film 47 Q +5% 1/4 W
A3R78 10013-25 Carbon Film 1 KQ +5% 1/4 W
A3R79 10015-20 Metal Film 1,10 KQ +1% 1/8 W A3J1 10140-1 Test Jack, Red
A3R80 10013-9 Carbon Film 47 Q +5% 1/4 W A3J2 10140-2 Test Jack, Yellow
A3R81 10015-93 Metal Film 562 Q +1% 1/8 W A3J3 10140-2 Test Jack, Yellow
A3R82 10013-5 Carbon Film 22 Q +5% 1/4 W A3J4 10140-3 Test Jack, Black
A3R82 10013-5 Carbon Film 22 Q +5% 1/4W A3J5 10140-2 Test Jack, Yellow
A3R83 10013-5 Carbon Film 22 Q +5% 1/4 W A3J6 10140-2 Test Jack, Yellow
A3R84 10013-21 Carbon Film 470 Q +5% 1/4 W A3J7 10140-2 | Test Jack, Yellow
A3R85 10013-21 Carbon Film 470 Q +5% 1/4 W
A3R86 10013-21 Carbon Film 470 Q +5% 1/4 W
A3R87 10013-25 Carbon Film 1 KQ +5% 1/4 W A3Q1 10019 2N3565
A30Q2 11119 2N4250
A3Q3 10018 2N3646
A3U1 11270-10 SN7490N A3Q4 11119 2N4250
A3U2 12448 F9334 (Fairchild) A3Q5 11119 2N4250
A3U3 11270-2 SN7404N A3Qé 11119 2N 4250
A3U4 11270-1 SN7400N A3Q7 11119 2N4250
A3U5 11230 710C A3Q8 11119 2N4250
A3U6 11270-1 SN7400N A3Q9 11119 2N4250
A3U7 11270-16 SN7474N A3Q10 11585 T1S59 (TI)
A3U8 11270-16 SN7474N A3Q11 11585 T1S59 (TI)
A3U9 11270-1 SN7400N A3Q12 11585 T1S59 (TI)
A3U10 11270-8 SN7473N A3Q13 11585 T1S59 (TI)
A3U11 A3Q14 12591 E112 (Siliconix)
thru A3Q15 11585 T1S59 (TI)
A3U 14 12446 2527 (Signetics) Assy 12266 Only A3Q16 10019 2N3565
A3U11 A3Q17 10018 2N3646 (Assembly 12667)
thru 12822 MM5056H (National Semiconductor) | A3Q17 - Not Used (Assembly 12830)
A3U 14 Assy 12809 Only A3QI18 12942 2N2905A (Assembly 12667)
A3U15 12447 F9322 (Fairchild) A3Q18 12942 2N2905A (Assembly 12830)
A3U16 12447 F9322 (Fairchild)
A3U17 11118 CA3039 (RCA)
A3U18 14688 LF356H (NSC) A3R1 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A3U19 14688 LF356H (NSC) A3R2 ° 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A3U20 11270-15 SN7410N A3R3 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A3R4 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A3R5 10013-13 | Carbon Film 100 Q +5% 1/4 W
MEMORY CIRCUIT PC BOARD A3Ré 10013-13 | Carbon Film 100 Q +5% 1/4 W
ASSEMBLY (1024 Bit) A3R7 10013-51 | Carbon Film 150 KQ +5% 1/4 W
12667 & 12830 A3R8 10046-10 | Variable Comp 100 KQ +20% 1/4 W
(For Model 1038-V 12 only) A3R9 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A3R10 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A3C1 10787-2 Tantalum 12 uF £20% 15 V' A3RI11 10013-35 | Carbon Film 6.8 KQ +5% 1/4 W
A3C2 10000-2 Ceramic 220 pF £20% 1000 V A3R12 10013-25 Carbon Film 1 KQ +5% 1/4 W
A3C3 10000-11 Ceramic .01 pF £20% 100 V A3R13 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
A3C4 10000-11 Ceramic .01 uF +20% 100 V A3R14 10013-13 | Carbon Film 100 Q +5% 1/4 W
A3C5 10000-2 Ceramic 220 pF +20% 1000 V A3R15 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W
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CRRCUIT | == CIRCUIT <>
REFERENCE | PART NO. AT REFERENCE | PART NO. DESCRIPTION
A3R16 10013-21 Carbon Film 470 Q +5% 1/4 W A3R80 10013-9 | Carbon Film 47Q +5% 1/4 W
A3R17 | 10013-13 | Carbon Film 100 Q +5% 1/4 W A3R81 10015-50 | Metal Film 1.47 KQ 1% 1/8 W
A3R18 10013-43 Carbon Film 33 KQ +5% 1/4 W (Assembly 12667)
A3R19 | 10013-41 | Carbon Film 22 KQ +5% 1/4 W A3R81 10015-20 | Metal Film 1.10 KQ 1% 1/8 W
A3R20 10013-57 Carbon Film 470 KQ +5% 1/4 W (Assembly 12830)
A3R21 10013-43 Carbon Film 33 KQ +5% 1/4 W A3R82 10013-3 Carbon Film 15Q + 5%, 1/4 W
A3R22 10013-41 Carbon Film 22 KQ +5% 1/4 W (Assembly 12667)
A3R23 10013-57 Carbon Film 470 KQ +5% 1/4 W A3R82 10013-5 Carbon Film 220 + 5% 1/4W
A3R24 10013-43 Carbon Film 33 KQ +5% 1/4 W (Assembly 12830)
A3R25 10013-41 Carbon Film 22 KQ +5% 1/4 W A3R83 10013-3 Carbon Film 15 Q+ 5% 1/4 W
A3R26 10013-57 Carbon Film 470 KQ +5% 1/4 W (Assembly 12667)
A3R27 10013-43 Carbon Film 33 KQ +5% 1/4W A3R83 10013-5 Carbon Film 22 Q+ 5% 1/4 W
A3R28 10013-41 Carbon Film 22 KQ +5% 1/4 W (Assembly 12830)
A3R29 | 10013-57 | Carbon Film 470 KQ +5% 1/4 W - _ ; ’
A3R30 | 10013-43 | Carbon Film 33 KQ 5% 1/4 W ﬁgggg :gg}g_g: g::tz: ';::": :;8%*:5/;’ ‘]/}4\’\\1,
A3R31 | 10013-41 | Carbon Film 22 KQ +5% 1/4 W A3R86 | 10013-21 | Carbon Film 470 Q 5% 1/4 W
A3R32 | 10013-57 | Carbon Film 470 KQ +5% 1/4 W Akt 10013-25 | Carbon Film 1 KQ £5% 1/4 W
A3R33 | 10013-37 | Carbon Film 10 KQ +5% 1/4 W ®
A3R34 | 10013-33 | Carbon Film 4,7 KQ +5% 1/4 W
A3R35 | 10013-37 | Carbon Film 10 KQ +5% 1/4 W
A3R36 | 1001329 | Carbon Film 2.2 K +5% 1/4 W ﬁggg };iig"o iggi"’o(':aimh” ¥
(Auenbly 12647) A3U3 11270-2 | SN7404N
A3R36 - Not Used (Assembly 12830) A3U4 11270-1 SN7400N
A3R37 | 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W AL 11990 b3 fe
A3R38 | 10013-31 | Carbon Film 3.3 KQ +5% 1/4 W Adtis T - SNEAOON
A3R39 | 10013-43 | Carbon Film 33 KQ +5% 1/4 W A7 112700tk 1 ahePeralt
A3R40 | 10013-47 | Carbon Film 68 KQ £5% 1/4 W prop 1irocts T ShoE
A3R41 | 10013-57 | Carbon Film 470 KQ +5% 1/4 W e 1270-1 | SNZ40ON
A3R42 | 10013-49 | Carbon Film 100 KQ +5% 1/4 W A3U10 . o
A3R43 | 10015-133 | Metal Film 49.9 KQ +1% 1/8 W A3011 s G s
A3R44 | 10015-97 | Metal Film 12.7 KQ +1% l//8 w Saitly
A3R45 | 10015-7 Metal Film 10.0 KQ +1% 1/8 W AL
A3R46 | 10015-44 | Metal Film 255 Q +1% 1/8 W 2"3'1‘”9 12664 - | 2533 (Signetics ) Assembly 12667
A3R47 | 10015-21 | Metal Film 4.64 KQ +1% 1;8 \x prapH
A3R48 | 10015-30 | Metal Film 7.68 KQ 1% 1/8 b ¢
A3R49 | 10013-25 | Carbon Film 1 KQ 5% 1/4 W 2‘:;‘;“9 K rsnsn?:f*']z(gg“°“°' Semiconductor)
A3R50 | 10013-29 | Carbon Film 2.2 KQ +5% 1/4 W 'A3U20 o F9822 (YFa:rchn 4
(Assembly 12667) A3U21 | 12447 F9322 (Fairchild)
A3R50 - Not Used (Assembly 12830) A3U22 1118 CA3039 (RCA)
A3R51 | 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W A3UZ3 iisas 1F 386 (NSO)
A3R52 | 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W A3U24 14688 LF356H (NSC)
A3R53 | 10013-33 | Carbon Film 4.7 KQ 5% 1/4 W penr
A3R54 | 10013-33 | Carbon Film 4.7 KQ 5% 1/4 W b :
A3R55 | 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W X‘;L’m Y2nas mf;t50:|6H]2(gcgnmal Semiconductor)
A3R56 | 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W ot
A3R57 | 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A3R58 | 10013-33 | Carbon Film 4.7 KQ +5% 1/4 W
A3R59 | 10013-25 | Carbon Film 1 KQ 5% 1/4 W DET. W/ L?WC"‘;’O“‘AB‘{“DOUTPUT
A3R60 | 12449-2 Metal Film 681Q +0.1% 1/8 W i om0
A3R61 | 12449-4 Metal Film 2.681 KQ 0. 1% 1/8 W 3
A3R62 | 12449-5 Metal Film 7.621 KQ +0.1% 1/8 W
ARG | 124497 | Metal Film 15,252 k0 £0,1% 1/8 W] A4SKT [ 19088 o f e e 20 KQ £20% 1/2W
A3R64 | 12449-8 Metal Film 30.58 KQ +0.1% 1/8W { ") o871 Cait ity B0 K 459 174 W
A3R65 | 12449-10 | Metal Film 61.25 KQ £0.1% 1/8W { 0o 10015-16 Neatot FHint 19,7 K £19% 58 W
A3R66 | 12449-12 | Metal Film 122.68 KQ £0.1% 1/8WQ 0% 1001512 Al Pt 188 2 L% 1/8 W
A3R67 | 10015-102 | Metal Film 249 KQ +1% 1/8 W 3 ma! i
A3R68 10015-45 Metal Film 499 KQ +1% 1/8 W
A3R69 | 10013-61 | Carbon Film 1 MQ £5% 1/4 W
A3R70 | 10015-15 | Metal Film 21.5 KQ +1% 1/8 W
A3R71 | 12449-3 Metal Film 1.831 KQ £0.1% 1/8 W
A3R72 | 12449-21 | Metal Film 10.00 KQ 20.1% 1/8 W
A3R73 | 12449-18 | Metal Film 7.50 KQ %0.1% 1/8 W
A3R74 | 12449-18 | Metal Film 7.50 KQ %0.1% 1/8 W
A3R75 | 12449-9 Metal Film 37.647 KQ +0,1% 1/8 W
A3R76 | 12449-6 Metal Film 13.617 KQ £0.1% 1/8 W
A3R77 | 10013-9 Carbon Film 47 Q +5% 1/4 W
A3R78 | 10013-25 | Carbon Film 1 KQ 5% 1/4 W
A3R79 | 10015-203 | Metal Film 280Q 1% 1/8 W
(Assembly 12667)
A3R79 | 10015-93 | Metal Film 562 Q 1% 1/8 W
(Assembly 12830)
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PART NO. CROSS REFERENCE

PART NO. CROSS REFERENCE

< B
PAI;T]NO. 'gggg MFGR. PART NO. ; AR[T]NO‘ @ggs MFGR. PART NO.
10000-1  |56289 | 5GA-TI0
10000-2 | 56289 | 5GA-T22
10000-3 | 56289 | 5GA-T47
10000-4 | 56289 | 5GA-D10
10000-5  |56289 | 5GA-D22
10000-6 | 56289 | 5GAB-D47 10015-7 | 91637 | RNS5D, 10.0 KQ 1%
10000-8 | 56289 | 5GAS-520 10015-13 | 91637 | RNS55D. 100 KQ 1%
10000-10 | 91418 | Type TA 0.1 pF 10015-15 | 91637 | RNSSD. 21.5 KQ 1%
10000-11 | 84171 | TCP-RO1 10015-19 | 91637 | RNS55D. 1.00 KQ 1%
10000-12 | 56289 | 5GA-T15 10015-20 | 91637 | RNS55D. 1.10 KQ 1%
10015-21 | 91637 | RN55D. 4.64 KQ 1%
10015-22 | 91637 | RNS55D. 10.7 KQ 1%
10001-2 | 56289 | 10TCC-V47 10015-25 | 91637 | RNS55D, 61.9 KQ 1%
10001-3 | 56289 | 10TCC-Q10 10015-28 | 91637 | RN55D. 23.7 KQ 1%
10001-5 | 56289 | 10TCC-Q33 10015-30 [ 91637 | RN55D.7.68 KQ 1%
10001-6 | 56289 | 10TCC-Q47 10015-31 | 91637 | RNS55D. 3.16 KQ 1%
10001-8 | 56289 | 10TCC-Q15 10015-32 | 91637 | RN55D. 3.83 KQ 1%
10001-9 | 56289 | 10TCC-vés 10015-34 | 91637 | RNS55D., 162 KQ 1%
10001-13 | 56289 | 10TCC-Q12 10015-40 | 91637 | RN55D. 43.2 KQ 1%
10015-41 | 91637 | RNS55D. 48.7 KQ 1%
10007-1 | 01002 | 75F1R2A 102 10015-44 | 91637 | RNS55D. 255Q 1%
10007-4 | 01002 | 75FIR2A 103 10015-45 | 91637 | RNS55D. 499 KQ 1%
10007-5 | 01002 | 75F1R2A 223 10015-47 | 91637 | RN55D. 2.49 KQ 1%
10007-6 | 01002 | 75FIR2A 473 10015-54 | 91637 | RN55D.110 KQ 1%
10007-7 | 01002 | 75FIR2A 104 10015-58 | 91637 | RNS5D. 9.76 KQ 1%
10007-9 | 01002 | 75FIR2A 474 10015-61 | 91637 | RN55D. 39.2 KQ 1%
10015-63 | 91637 | RNS55D. 402 KQ 1%
10015-65 | 91637 | RNS55D. 4.99 KQ 1%
10011-2 | 27556 | ZA1652K 10015-67 | 91637 | RNS55D. 143 KQ 1%
10013-1  |73445 | BBO3I04NB 100 10015-70 | 91637 | RN55D. 681Q 1%
10013-3  |73445 | B803104NB 150 10015-71 | 91637 | RNS55D. 909 Q 1%
10013-5 | 73445 | B8O3104NB 220 10015-73 | 91637 | RNS5D. 10.2 KQ 1%
10013-9 | 73445 | B8O3104NB 470 10015-74 | 91637 | RN55D. 2.00 KQ 1%
10013-11 | 73445 | B8O3104NB 680 10015-79 | 91637 | RN55D. 2.67 KQ 1%
10013-13 | 73445 | BBO3104NB 101 10015-80 | 91637 | RN55D. 4.02 KQ 1%
1001317 = | 73445 | B803104NB 221
10013-21 | 73445 | B8O3104NB 471 10015-84 | 91637 | RNS55D, 2.10 KQ 1%
10015-85 | 91637 | RNS55D. 287 KQ 1%
10013-25 | 73445 | BBO3104NB 102 10015-90 | 91637 | RNS5D. 24.9 KQ 1%
10013-27 | 73445 | BSO3104NB 152 10015-91 | 91637 | RN55D. 90.9 KQ 1%
10013-29 | 73445 | BBO3104NB 222 10015-93 | 91637 | RN55D. 562 Q 1%
10013-31 | 73445 | B8O3104NB 332 10015-97 | 91637 | RN55D. 12.7 KQ 1%
10013-33 | 73445 | B803104NB 472 10015-99 | 91637 | RNS5D. 14.0 KQ 1%
10013-35 | 73445 | BBO3104NB 682 10015-101 | 91637 -| RNS55D. 20.5 KQ 1%
10013-37 | 73445 | B8O3104NB 103 10015-102 | 91637 | RN55D. 249 KQ 1%
10013-39 | 73445 | BBO3104NB 153 10015-105 | 91637 | RN55D. 6.19 KQ 1%
10013-41 | 73445 | B8O3104NB 223
10013-43 | 73445 | BBO3104NB 333 10015-114 | 91637 | RNS55D, 75 KQ 1%
10013-47 | 73445 | BSO3104NB 683 10015-116 | 91637 | RNS5D. 30.1KQ 1%
10013-49 | 73445 | BBO3104NB 104 10015-120 | 91637 | RN55D. 69.8 KQ 1%
10013-51 | 73445 | BBO3104NB 154 10015-123 | 91637 | RNS5D. 301 Q 1%
10013-53 | 73445 | B8O3104NB 224 10015-133 | 91637 | RNS5D. 49.9 KQ 1%
10013-55 | 73445 | B8O3104NB 334 10015-159 | 91637 | RN55D., 402 Q 1%
10013-57 | 73445 | BBO3104NB 474 10015-170 | 91637 | RNS55D. 348 Q 1%
10013-59 | 73445 | BSO3104NB 684 10015-179 | 91637 | RN55D. 140 KQ 1%
10013-61 | 73445 | BBO3104NB 105 10015-183 | 91637 | RN55D. 80.6 KQ 1%
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PART NO. CROSS REFERENCE PART NO. CROSS REFERENCE
) MFGR. <> MFGR.
PART NO.. |- cODE MFGR. PART NO. PART NO .| ‘CODE MFGR. PART NO.
10015-188 | 91637 RN55D, 33.2 KQ 1% 11270-15 | 01295 SN7410N
10015-191 | 91637 RN55D, 66.5 KQ 1% 11270-16 | 01295 SN7474N
10015-206 | 91637 RN55D, 7.50 KQ 1%
10015-207 |[91637 | RN55D, 20.0 KQ 1% 11432 27014 FM3955
10015-208 | 91637 RN55D, 124 KQ 1% 11457 28821 11457
10015-209 | 91637 RN55D, 130 KQ 1% 11501-2 72982 8131-050-651-104M
10015-211 | 91637 RN55D, 2.74 KQ 1% 11507 01295 T1597
10015-213 | 91637 RN55D, 178 KQ 1% 11539 07263 U5B7741393
11585 01295 TIS59
11627 27014 LM301AH
11676-1 01121 WA 1G#12S184MZ
11711-3 73138 | 66WR 2¢K
10018 07263 | 2N3646 11715 01295 1N4446
10019 07263 | 2N3565
10023 07263 | 2N3644 12260 81095 SP-66
10043 09214 1N4148 12439 02735 | 2N5785
10045 07910 1N823 12445 07263 U5T7725393
12446 18324 N2527V
10046-1 71450 | X201R501B 12447 07263 9322
10046-6 71450 | X201R201B 12448 07263 9334
10046-8 71450 X201R103B *13300-3 71450 375T103B
10046-10 | 71450 | X201R104B 12449-2 14298 EE 1/8 C2681.0Q 0.1%
10046-13 | 71450 | X201R105B 12449-3 14298 EE 1/8 C2 1.831 KQ 0.1%
12449-4 14298 EE 1/8 C22.681 KQ 0.1%
10133-3 00656 | Type CN, NPO 1.0 pF 12449-5 14298 EE 1/8 C27.621 KQ 0.1%
10140-1 74970 105852 12449-6 14298 EE 1/8 C2 13.617 KQ 0.1%
10140-2 74970 105857 12449-7 14298 EE 1/8 C2 15.252 KQ 0,1%
10140-3 74970 105853 12449-8 14298 EE 1/8 C230.58 KQ 0.1%
10140-4 74970 105860 12449-10 | 14298 EE 1/8 C2 61.25 KQ 0.1%
10142-2 01121 CB1565 12449-12 | 14298 EE 1/8 C2 122.68 KQ 0.1%
12449-13 | 14298 EE 1/8 C2 18.75 KQ 0.1%
10206 07263 | 2N3053 12449-14 | 14298 EE 1/8 C2 37.50 KQ 0.1%
10209 90634 | 51RD21 12449-15 | 14298 EE 1/8 C2 75.00 KQ 0.1%
10630-1 72982 | 538-011,2-8 pF, A 12449-16 | 14298 EE 1/8 C2 150,00 KQ 0.1%
10769 04713 MC1709CG 12449-17 | 14298 EE 1/8 C2 187.50 KQ 0.1%
10787-2 12954 | D12GSB20M 12449-18 | 14298 EE 1/8 C27.50 KQ 0.1%
10787-3 12954 | D27GSBI5M 12449-21 14298 EE 1/8 C2 10.00 KQ 0.1%
10787-4 12954 D68GSC15M 12449-22 | 14298 EE 1/8 C2 2.50 KQ 0.1%
10787-5 12954 | DIROGSA15M 12449-23 | 14298 EE 1/8 C2 375.0 KQ 0.1%
10787 -6 12954 | D2R7GSA15M *13503-1 75915 | 276-.500
12468 28821 12468
10896 02735 | 3NI138 12474 07263 | FCD-810
10909-4 84171 DM-19F242F 12475 07126 28001-3 Modified
10909-5 84171 DM-19F472F 12478 71590 12478
10920-1 99800 | 2890-42 12479 71590 | 12479
12483 09353 8632
12492 19477 | 850-10T-5K
1117 02735 CA3026 12564 82389 | 57HA3F
11118 02735 | CA3039 12591 17856 | E112
11119 07263 | 2N4250 12664 18324 | 2533
11230 07263 U5B7710393 12690 76854 | 399633-511
11270-1 01295 SN7400N 12799 17856 E109
11270-2 01295 | SN7404N 12822 27014 | MM5056H
B8 |8 | 2R o
11270-10 | 01295 SN7490N ot oAT13 S h01 ANGZIIA

®
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FEDERAL SUPPLY CODE FOR MANUFACTURERS

The following five-digit code numbers are listed The Federal Supply Code has been taken from Cata-
in numerical sequence along with the manufacturer's loging Handbook H 4-2, Code to Name.,
name and address to which the code has been assigned.

00303 Shelly Associates Inc. 12674 Syncro Corp.,
El Segundo, California, Hicksville, Ohio
00656 Aerovox Corp. 12954 Dickson Electronics Corp.
New Bedford , Massachusetts Scottsdale, Arizona
00779 AMP Inc. 14298 American Components, Inc,
Harrisburg, Pennsylvania Conshohocken, Pennsylvania
01002 General Electric Co, 18324 Signetics Corp,
Capacitor Dept, Sunnyvale, Calif,

Hudson Falls, New York
24931 Speciality Connector Co. Inc.
01121 Allen-Bradley Co, Indianapolis, Indiana
Milwaukee , Wisconsin
25088 Siemens America Corp.,

01295 Texas Instruments, Inc, Iselin, New Jersey
Semiconductor Components Div,
Dallas, Texas 27014 National Semiconductor Corp.

Santa Clara, California
01961 Pulse Engineering Inc.
Santa Clara, California 27556 IMB Electronic Products
Santa Fe Springs, California
02114 Ferroxcube Corp. of America
Saugerties, New York 28480 Hewlett-Packard Co,
Palo Alto, California
02660 Amphenol-Borg Elect, Corp.
Broadview, Illinois 28821 Pacific Measurements Inc,

02735 Radio Corp. of America

Semiconductor and Materials Div, 56289 Sprague Electric Co.
Somerville, New Jersey . North Adams, Massachusetts
04062 Elmenco Products Co. 71034 Bliley Electric Co,
New York, N.Y. Erie, Pa.
04713 Motorola, Inc, 70903 Belden Mfg. Co.
Semiconductor Products Div, Chicago, Illinois

Phoenix, Arizona
71400 Bussman Mfg.
07263 Fairchild Camera and Inst, Corp. Div. of McGraw-Edison Co,
Semiconductor Div, St. Louis, Missouri
Mountain View, California
71450  CTS Corp.
07910 Continental Device Corp. Elkhart, Indiana
Hawthome, California
72982 Erie Tech. Products Inc.

09214 General Electric Co. Erie, Pennsylvania
Semiconductor Products Dept.
Auburn, New York 73138 Beckman Instruments Inc,
Helipot Division
09353 C and K Components Inc. Fullerton, California

Newton, Massachusetts
73445 Amperex Electronic Corp.

11711 General Instruments Inc, Hicksville, New York,
Semiconductor Div,
Newark, New Jersey
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74970

75915

76854

76493

76541

79727

82389

83594

07126

17856

19447

22526

32284

71590

E. F. Johnson Co,
Waseca, Minnesota

Littlefuse Inc.
Des Plaines, lllinois

Oak Mfg. Co.
Crystal Lake, Illinois

J. W, Miller Company
Compton, Calif.

Monsanto Commercial Products Co.
Cupertino, Calif,

Continental-Wirt Electronics Corp.
Philadelphia, Pa,

Switcheraft Inc.
Chicago, llinois

Burroughs Corp.
Electronic Components Div.
Plainfield, New Jersey

84171

90634

91418

91637

91929

94144

99800

Model 1038
Vertical Plug-In

Arco Electronics Inc,
Great Neck, New York

Gulton Industries Inc.
Metuchen, New Jersey

Radio Materials Co.
Chicago, Illinois

Dale Electronics Inc.
Columbus, Nebraska

Honeywell Inc.
Microswitch Div.
Freeport, Illinois

Raytheon Co.
Components Div.
Quincy , Massachusetts

Delavan Electronics Corp.
East Aurora, New York.

ADDITIONAL FEDERAL SUPPLY CODE FOR MANUFACTURERS

Digitran Co.
Pasadena, Calif,

Siliconix
Santa Clara, Calif.

Electro-Technique Inc.
Oceanside, Calif.

Berg Electronics Corp.
York Expressway
New Cumberland, Pa. 17070

Rotron Manufacturing Co. Inc.
Woodstock, New York

Centralab Electronics
Milwaukee, Wisconsin

81095

81483

83330

83701

95146

99392

Traid Transformer Corp
Venice, California

International Rectifier Corp.
El Segundo, Calif.

H. H. Smith, iInc.
Brooklyn, New York

Electronic Devices, Inc.
Yonkers, New York 10710

Alco Electronics
Lawrence, Mass,

STM Corp.
Oakland, Calif. 94601
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> Model 1038-V10/AV11AV12

SECTION 9@

MANUAL CORRECTIONS

\;:,w This section lists the corrections that must be incor- for a particular instrument. When correcting this
” porated in this manual to make it correspond to a par- manual start with the corrections corresponding to the
= ticular instrument, The serial number of each instru- Code No. on the instrument. If a particular component
ment is prefixed by a code number. This code number has been changed more than one time, make only the
is used to identify the applicable manual corrections first change encountered.
u SECTION OF
ng’f CORRECTIONS pARiMNO. MANUAL
AFFECTED
20 None
— 21 In the Replaceable Parts List, pages 8-2 to 8-5, make the 8
following changes:
” FROM: 10:
A2Q18 FM3955 (Delete) 1920-11432
A2R81 80.6K (Delete) 1802-10015-183
— A2R82 80,6K 1802~-10015~-183
110K 1% 1802-10015-54
A2R85 10K Pot. (Delete) 1710-10046-8
—‘?ﬁ A2R73 71.5Q ’ 1802-10015-143
118Q 1% 1802-10015-182
A2C28 Add: 33pF 5% 1010-10001-5
~ A2U7 SN72741L 1355-11539
LM308AH 1355-15250
A2J8 Test Point (Delete) 10140-2
On schematic diagram 12433, sheet 2, make the 7
following changes as shown:
) _|_§; t A9V S50\ !
] 253
aie (A
) FM%395% 0o T |£’F q_uaz"g°7 -3
1 B ¥ (ovew) (# ’
. .01 48 "
N =20¥ ov 7»—@ >
RPEY [rreoe] >
'{é7 2.6 r %
> {30 2 s RBY cZio é
. +1.0V .U" P 1-’-& |“‘l‘a
toy 300 , EYrY] r—
Qo
) g8 > R8Z %
806K % 80.6K k63 -
w1 . _ }
Ry e - m
e %84 ¢ onl [-270m 10K.
T 1T 100 > .0l ™ i
L3 - r ) ¢
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‘ Model 1038-v10/'__\_'/,1,1/v‘12"

SECTION Q
MANUAL CORRECTIONS
i
‘i&’ This section lists the corrections that must be incor- for a particular instrument. When correcting this
porated in this manual to make it correspond to a par- manual start with the corrections corresponding to the
N ticular instrument. The serial number of each instru- Code No. on the instrument. If a particular component
ment is prefixed by a code number. This code number has been changed more than one time, make only the
is used to identify the applicable manual corrections first change encountered.
CODE M . SECTION OF
NO. CORRECTIONS PART NO. MANUAL
AFFECTED
21 S/B:
A %% ,
. RO <
~ *
3 2
@ sre AL ¢32 &)
R72 g
"%
- ) |
2 N
3 +U’I 8C28 &
— G LT 3%pF
ROL <
HOK Qi Qzo
Yo Roh s T o
S : 23
a8 -9V 190 ¢

14825
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