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Model 1038-DI14A

CERTIFICATION

WAVETEK PACIFIC MEASUREMENTS, INC. ("W-PMI") certifies that this instrument was thoroughly
tested and inspected and found to meet all its published specifications when it was shipped from the
factory. W-PMI 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

WAVETEK PACIFIC MEASUREMENTS, INC. ("W-PMI") warrants to the original purchaser, that this in-
strument 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.

W-PMI's obligation under this Warranty is limited to (1) repairing or replacing, at W-PMI's option, any
part or parts (excluding RF diodes, RF connectors, batteries, and fuses) which are returned to W-PMI
in the manner specified below and which, upon inspection by W-PMI's personnel, are determined to be
defective as described above; and (2) calibrating the repaired instrument to current published specifi-
cations. If it is determined that the instrument is not defective, a nominal inspection charge will be
charged and the instrument will be returned with transportation 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 commencement of necessary repair
and calibration work. If the purchaser does not authorize W-PMI to commence such repairs within fif-
teen days after such estimate is submitted, the instrument will be returned to the purchaser transpor-
tation charges collect.

W-PMI'S OBLIGATION TO REPAIR OR REPLACE DEFECTIVE PARTS, AS DESCRIBED
ABOVE, SHALL BE THE PURCHASER'S EXCLUSIVE REMEDY AND NO OTHER REMEDY
SHALL BE AVAILABLE (INCLUDING, BUT NOT LIMITED TO, INCIDENTAL OR CONSE-
QUENTIAL DAMAGE FOR LOST PROFITS, LOST SALES, OTHER ECONOMIC LOSS, IN-
JURY TO PERSON OR 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
W-PMI INSTRUMENT AND IS MADE EXPRESSLY IN LIEU OF ANY AND ALL OTHER WAR-
RANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR INFRINGEMENT.

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

a. Notify W-PMI immediately, giving model number, serial or part number, code number, and a de-
tailed description of the nature and/or conditions of failure. On receipt of this information, ser-
vice, operating, or shipping instructions will be supplied to you.

b. On receipt of shipping instructions, ship the instrument transportation prepaid to W-PMI. The in-
strument should be shipped in the original shipping carton, or if damaged or not available, in a suit-
able rigid container with the instrument wrapped in paper or plastic and surrounded with at least
four (4) inches of cushioning material on all sides. If under Warranty, the instrument will be re-
paired 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. W-PMI will not be responsible for short-
ages against the packing list unless notified immediately. Upon receipt of shipment, if there is any
visible evidence of damage, 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 un-
‘packed, contact the nearest office of the carrier, request an inspection, and save all packing and mat-
erials therein until the inspection has been completed. A full report of the damage shall be obtained
by the carrier's claim agent, and a copy of this report forwarded to W-PMI. Upon receipt of this re-
port, you will be advised of the disposition of the equipment for repair or replacement. W-PMI shall
have no responsibility 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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Model 1038-D14A

1. GENERAL INFORMATION

1.1 WAVETEK PACIFIC MEASUREMENTS,
INC. (W-PMI) MODEL 1038-D14A
MAINFRAME

The Model 1038-DI14A is a CRT display/main-
frame capable of accepting all of the various
W-PMI plug-in modules used in the Model 1038-
series of swept measurement systems. In addi-
tion to interfacing the data processed by the

plug-ins to the CRT display, the mainframe
also:

e Supplies low voltage regulated power to
the plug-ins;

e Amplifies vertical and horizontal signals
for deflection drive;

e Stores display signals in digital memory;

e Provides auxiliary inputs and outputs sep-
arate from the plug-in modules;

e Optionally interfaces the system to a
remote controller/calculator via the IEEE
Bus (GPIB) per STD 488-1978, and;

e Has an X-Y recorder interface capable of
operating any modern X-Y recorder.

Electronic switching between the two vertical
channels (A and B) is provided, allowing them to
timeshare the beam for simultaneous presenta-
tion of both channels.

The auxiliary inputs and outputs are located on
the rear panel, along with a multi-pin connector
used to operate auxiliary equipment. The four
BNC auxiliary inputs are tied in parallel to four
lines on the multi-pin connector. Five other
BNCs provide output voltages proportional to
the beam deflection for the horizontal and ver-
tical channels, plus an input for external blank-
ing and external retrace signals, if required. X-
Y recorder drive circuitry is incorporated into
the memory board, and terminates at the four
remaining BNC connectors. These BNCs pro-
vide an interface to almost any response re-
corder, as described in Section 3.4.5.5 on page
3-8.

1.2 CRT DISPLAY SUB-ASSEMBLY

The display section of the D14A is comprised of
a single beam CRT, power supply, and storage
and deflection circuitry. The CRT has type P31
phosphor, and features a digitally refreshed
memory to allow viewing slow sweep displays.
Filters are available to reduce glare, if desired.

1.3 MAINFRAME CONNECTOR AND MAJOR
COMPONENT SPECIFICATIONS

Following are external connector and major
component specifications for the D14A Main-
frame. Sections 1.3.1 and 1.3.2 will give pin as-
signments and power supplies furnished to the
system via the input/output connector and the
optional IEEE Interface board. Section 1.3.3 on
page l-4 lists the functions of the AUX 1, 2, 3,
and 4 connections when the mainframe is used
with the various Model 1038 plug-ins.

REAR PANEL CONNECTORS

Display Unit: A CHAN OUT
B CHAN OUT
HORIZ OUT

BLANKING IN

Blank (the
level should
exceed 3.4V)

+

- = Unblank
Connector: BNC Jack
Output Coef-
ficient: 100mV/DIV
Coefficient
Accuracy: +2%

Output Voltage
with Spot Cen-
tered on CRT

Face: 0V, within 25mV

Impedance: Approx. 0 Ohms
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Response Recorder Output:

(For any modern X-Y recorder)

Signal Voltage
(Rec X & Rec Y):

Impedance:
Horizontal Ramp:
Vertical:

Record Time:

Penlift Logic
(TTL & Contact):

Connectors:

Plug-In Chassis Unit:

INPUT/OUTPUT:

Connectors:

Signals:

Ingut[ OQutput:

‘Connector:

Signals:

IEEE Interface:

Connector:

100mV/DIV +1.0%
1000 Ohms +1.0%
0 to 1.0V

-0.4 to +0.4V

Approx. 30 sec

TTL high supplied
for pen up, and
then drops to a
low level during
recording.

Contact connect-
or output will pro-
vide a contact
closure signal dur-
ing recording.

Four BNCs

AUX 1, AUX 2,
AUX 3, AUX 4

BNC Jacks

Dependent on
plug-ins

Amphenol type
57-40360

See Section 1.3.1,

and the manual(s)
for the specific

plug-in(s) being
used.

24 pin, Amphenol
552791-2

1-2

Signals:
Format:

CRT Display:
Electron Gun:

Display Area:

Phosphor:
Memory Modes
Channel A:

Channel B:

Saved Data:

See Section 1.3.2

IEEE 488 GPIB

Single beam

4mx 5" (8 x 10
divisions)

P31
Continuous line

Dashed or contin-
uous line, switch
selectable (see
Section 3.4.6.1 on

page 3-9)

Storage mode

Temperature Range:

Operating:

Non-operating:

Altitude:

Operating:

Non-operating:

Dimensions: (H x

Bench Mount:

Rack Mount:

Shipping Weight:

Power
Requirements:

0° to +50°C
(+32° to +122°F)

-40° to +65°C
(-40° to +149°F)

to 4600 m
(15,000 ft)

to 15000 m
(50,000 ft)

W x D)

380 x 216 x 483 mm
(15 x 8.5x 19 in)

178 x 483 x 483 mm
(7x 19 x 19 in)

18 kg (40 Ibs)

100/120/220 or

240VAC rms +10%
50-440Hz
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Power Requirements: (con't.)

Fuse Rating: 2A s.b. (120VAC)
1A s.b. (240VAC)

1.3.1 Input/Output Connector Pin Assign-
ments

The following listing shows the connection of
each of the pins of the Input/Output connector
located on the rear panel of the DI4A. Pin
numbers with nothing listed after them in the
Connection column indicate no connection.

Pin No. Connection
1 +15V
2 -15v
3 15V Common
A
b
6
% +5V
8 5V Common
9 AUX 3 Common
10 AUX 4 Common
11 AUX &4
12 AUX 4 Common
13 A/X
14 AUX 2 Common
15 AUX 2
16 AUX 2
17
18 AUX 1
19 +15V
20 -15V

21 15V Common
22
23
24
25 +5V
26 5V Common
27 AUX 3
) 28 AUX 4
. 29 B/X
+iy- 30 INTENSITY
w 3] RATIO Common
32 AUX 2
33
34 LINE FREQUENCY
35

36 AUX 1| Common

1.3.2 IEEE Interconnect Pin Assignments

The following listing shows the connection of
each of the pins of the IEEE Interconnect con-
nector located on the rear panel of the DI14A.
Pin numbers with nothing listed after them in
the Connection column indicate no connection.

Pin No. Connection
Al LAC
A2 SRQ
A3 OUTPUT A
A4 ANALOG Common
A5 5V Common
A6 +5V
A7 15V Common
A8 -15V
A9 +15V
AlO DATA BUS 3
All DATA BUS 1
Al2 INPUT RATIO A/X
Bl TAC
B2
B3 HORIZ +
B4 OUTPUT B
B5 5V Common
Bé6 +5V
B7 15V Common
B8 -15V
B9 +15V
B10 DATA BUS 0
Bll DATA BUS 2
B12 INPUT RATIO B/X
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1.3.3 AUX 1, 2, 3, and 4 Functions

The AUX (Auxiliary) 1, 2, 3, and 4 BNC connec-
tions on the rear panel of the DI14A are used for
various plug-in input/output functions in con-
junction with the specific swept measurement
system in use (NS20, N10, or H/V).

In the H/V system, only AUX 1 is used to pro-

vide the horizontal input signal to the hori-
zontal (H11 or H13) plug-in. None of the AUX

connections are used with the vertical (V12,
V13, or V20) plug-ins.
The listing below gives the AUX connector

functions when used with the N10 or NS20 sys-
tems.

N10
AUX | External Sweep signal input
AUX 2 V«F signal input
AUX 3 Peak Power input (CH B only)
AUX 4 Marker Pulse input

NS20
AUX 1 Not Used
AUX 2 V=F signal output (
AUX 3 Peak Power input (CH B) .

AUX 4 Peak Power input (CH A)

1-4
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2, INITIAL INSTRUCTIONS

2.1 RECEIVING INSPECTION

See the Receiving Instructions in the "Warran-
ty" statement on page i in the front of this

manual, and inspect the instrument for shipping
damage.

2.2 POWER REQUIREMENT

WARNING: Before applying AC mains
power to the instrument, be sure that
the instrument is set for the correct
line voltage.

The unit is set at the factory for operation at
the normal supply voltage for the country in
which it is sold. The input must be 50-440Hz.
The combination of the module and transformer
design allows instrument operation of 100, 120,

220, or 240 volts. Conversion from one voltage

to another can be made by changing the voltage
selection PC board. (See Figure 2-1, below.)

2.3 CHASSIS GROUNDING

DANGER: FAILURE TO PROPERLY
GROUND THE INSTRUMENT CAN AL-
LOW HIGH VOLTAGES TO BUILD UP
ON THE CHASSIS. THE VOLTAGE
LEVELS COULD BE DANGEROUS TO
OPERATING PERSONNEL.

The instrument is supplied with a three-conduc-
tor NEMA type power cord. The current carry-
ing conductor is white and its return is black.

The green wire is for connection to earth
ground. The instrument will only be safely
grounded if the plug is connected into a proper-
ly installed three-prong receptacle. If a three-
prong to two-prong adapter is used, be sure that
the pigtail lead of the adapter is earth-ground-
ed.

SELECTION OF OPERATING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
to position desired voltage on top-left side.
Push board firmly into module slot.

3. Rotate fuse-pull back into normal position
and re-insert fuse in holders, using caution to
select correct fuse value.

Figure 2-1. Operating Voltage Selection

2-1



Model 1038-D14A

2.4 RETURNING THE INSTRUMENT

If it is felt that the instrument should be re-
turned to W-PMI for any reason, it is recom-

mended that the Wavetek Pacific Measurements
Customer Service Department be contacted pri-
or to returning the unit. It is often the case
that problems can be resolved over the tele-
phone without the necessity of sending the in-
strument back to the factory. The telephone
number is (408) 734-5780, ext. 260, or Telex
3716460. See the shipping instructions on the
Warranty statement on page i at the front of
this manual.

2.5 ACCESSORIES

The following accessories are supplied with
each instrument:

lea P/N 12356 Power Cord
lea P/N 15689 Operating & Maint. Manual

2.5.1 Optional Accessories
P/N 12777 Viewing Hood

P/N 12954 Marker Input Cable
P/N 15472 Cl10 Calibration Kit
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3. OPERATION

3.1 INTRODUCTION

The Model 1038-D14A Mainframe will accept a
variety of signal conditioning plug-in modules to
{unction as a swept measurement system. The
purpose of this section Is to provide detailed
operating instructions only for the mainirame
and |ts CRT diaplay. Separate instruction
manuals containing operating and maintenance
information come with each of the various plug-
in modules.

FRONT PANEL CONTROLS
{See Figure 3-1)

1.2

The more frequently adjusted controls are
located on the upper right side of the [ront
panel of the DISA, adjacent to the CRT. This
section will give a description of those con-
trols. Section & will describe the GPIB indic-
AtOrs.

1038-DIsA

MARKER INTENSITY

Controls only the brightness of the

marker pips on the CRT display.
INTENSITY

Controls only the brightness of the

display trace. (Not the markers.)
FOCUS

Adjusts the sharpness of focus of the
displayed trace.

RECORD (A and B)

These switches will cause the selected
channel (A or B) to start recording
whatever |s currently being displayed on
the CRT. The DISA must be properly
interfaced with an external X-Y record-
er (see Section 1.4.3.3 on page 3-8).

/, /
=] 22 %
3. 7
4
B

Figure 3-|. Front Panel Controls

3-3



Model 1038-DISA

MEMORY ON

Provides a flicker-free display of what-
ever data is stored in the DI4A's memo-
ry when ON. When OFF, causes Incom-
ing data to be displayed in real time at
whatever sweep speed s currently being

MEMORY SAVE

Freezes the CRT display to allow pho-
tographs to be made.

FIND BEAM (Rec Cal)

Brings the trace onto the CRT screen
when it is not visible. Also provides for
the output of a precision calibration
signal to an X-Y recorder.

POWER
Primary ac mains ON or OFF switch.
TRACE ROTATE

This screwdriver-sdjustable control is
used to align the displayed trace with
the harizontal line on the CRT gratic-
ule.

3.3 REAR PANEL CONNECTORS
(See Figure 3-2)

A CHAN OUT/B CHAN OUT

These 30 Ohm BNC connectors provide
external access to a voltage proportion-
al to the vertical CRT deflection for
channel A and channel B, regardless of
what display mode is currently in use.
The scale factor is 100mV per CRT
graticule division.

HORIZ OUT

This 50 Ohm BNC provides external ac-
cess 1o a proportional to the hori-
zontal CRT deflection. The scale fac-
tor is 10OmY per CRT graticule divi-

BLANKING IN

This BNC is provided to ate the Z-
axis or intensity control via an external
TTL level. A low TTL logic level will
unblank the display. The level must ex-
ceed 3.4V,

EXT RETRACE

This connection can be used with
sweepers that do not always give a pre-
Cise retrace signal indication in the nor-
mal signal input mode (such as the HP-
8330). This direct connection between
the DISA and the sweeper will provide
the retrace Information at the correct
time.

X-Y RECORDER Qutputs

These four BNC connectors provide an
interface to most X-Y recorders,

TTL and Contact Closure pen lift logic
signals are supplied, as well as the X
and Y axis drive signals.

AUX 1 through AUX &

These BNC connectors provide access
to and from the -ins via the Inter-
connect circuit. (See Section 1.3.3 on
I-& and the manuai(s) for the plug-
1:ﬂhi.r'undlurmmm}

INPUT-OUTPUT

This multi-pin connector contains the
signal and power supply connections for

accessory equipment. The si

sent at this connector will on
the particular plug-inls) being used with
the mainframe.
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%

A 8
CHAN OUT CHAN QUT HORIZ OUT
0V DIV oIV 5 1V DIV

o o O

EXT PEN LIFT
BLANKING IN  RgTRACE CONTACT
T

© 6 6

PEN LIFT
REC ¥

DANGEROUS VOLTAGE INSIDE
INSTRUMENT REFER TO MANUAL

® § WARNING

- rrr

AUX 1 AUX 2 AUX 3 AUX 4

POWER FUSE & SELECTOR

INPUT/OUTPUT 1\ USE CORRECT VOLTAGE SETTING
FARAN AND FUSE SEE MANUAL

‘GPIB ADDRESS \EEE 488 GPIB

MSH

vy
-

(S )
R
o080

Figure 3-2. Rear Panel Connectors
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3.4 CRT DISPLAY OPERATION

DANGER: HIGH VOLTAGE IS PRE-
SENT INSIDE THE INSTRUMENT. TO
AVOID ELECTRICAL SHOCK HAZ-
ARD, DO NOT OPERATE WITH THE
PROTECTIVE COVER PANELS RE-
MOVED. DO NOT ATTEMPT TO SER-
VICE THE INSTRUMENT UNLESS
THOROUGHLY QUALIFIED AND
COMPLETELY FAMILIAR WITH ALL
AREAS OF POTENTIAL DANGER.

This portion of the manual should be reviewed
before attempting to use the 1038-D14A Main-
frame. Plug-ins from other manufacturers can-
not be used in the DI14A; only the plug-ins de-
signed by W-PMI and specified for the 1038
measurement systems.

3.4.1 Operating Power

DANGER: THIS INSTRUMENT IS IN-
TENDED TO BE OPERATED FROM A
SINGLE-PHASE, EARTH-REFERENC-
ED POWER SOURCE HAVING ONE
CURRENT-CARRYING CONDUCTOR
(NEUTRAL) NEAR EARTH POTEN-
TIAL. DO NOT OPERATE FROM POW-
ER SOURCES WHERE BOTH CUR-
RENT-CARRYING CONDUCTORS ARE
LIVE WITH RESPECT TO EARTH
(SUCH AS PHASE TO PHASE ON A
THREE WIRE SYSTEM).

DO NOT TRY TO DEFEAT THE
GROUNDING CONNECTION. ANY IN-
TERRUPTION OF THE GROUNDING
CONNECTION CAN CREATE AN
ELECTRICAL SHOCK HAZARD. BE-
FORE MAKING ANY EXTERNAL CON-
NECTIONS TO THIS INSTRUMENT,
ALWAYS GROUND THE INSTRUMENT
FIRST BY CONNECTING THE POWER
CABLE TO A PROPERLY MATED
POWER OUTLET.

WARNING: To prevent damage to the
instrument, always check the line volt-
age indication at the input power
connector before applying primary pow-
er.

3-6

This instrument can be operated from either a
120 or 240 volt nominal line voltage source at
50 - 440Hz. Refer to Section 2 of this manual
for details.

3.4.2 Operating Temperature

The D14A can be operated at ambient tempera-
tures between 0°C and +50°C, and stored at
ambient temperatures between -40°C and
+65°C. Attempting to use or store the instru-
ment where temperatures could fall outside of
those ranges could cause erratic readings or a
complete failure of the instrument.

Adequate ventilation should always be consider-
ed when using the instrument. If a rack mount
configuration is used, there should be at least
one inch of open space above and below the in-
strument. If a bench mount configuration is
used, sufficient clearance for air flow should al-
ways be left at the sides and back of the instru-
ment.

3.4.3 Plug-In Units

The Model 1038-D14A Mainframe is designed to
accept the W-PMI Model 1038-NS20 Network
Measurement System, the Model 1038-N10 Net-
work Analyzer Plug-In, or up to three of W-
PMI's individual horizontal and vertical plug-in
modules to form the Model 1038-H/V Swept
Frequency Measurement System. This ex-
changeable plug-in feature allows for the versa-
tility of different types of measurement sys-
tems with a single mainframe. The overall cap-
ability of the system is determined largely by
the plug-in selection, and the plug-in versatility
permits the choice of system configuration that
will be closely aligned to the user's exact re-
quirements.

3.4.3.1 INSTALLING THE PLUG-IN MOD-
ULES
WARNING: Always be sure that the

main power switch (pushbutton) is OFF
(indicator not illuminated) before in-
stalling or removing modules.

Align the guides in the top and bottom of the
plug-in with the corresponding slots in the
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mainframe housing. Pull the latch at the bot-
tom of the plug-in straight out and push the
plug-in firmly into its compartment until it
locks into place. Secure the module by pressing
the latch in, flush with the front panel.

To remove the plug-in, pull the latch at the
bottom out until the module is released, and
slide the unit out of the D14A housing.

3.4.4 Pre-Operation Checkout

Before using the D14A Mainframe for the first
time, it is recommended that the unfamiliar op-
erator execute the following step-by-step pro-
cedure if an H/V System (individual horizontal
and vertical plug-ins) is to be used. Otherwise,
perform the test of Section 6 (Performance
Verification) prior to the installation of an NS20
or N10 Plug-In. Correct instrument operation
can be verified and basic calibration made with-
out internal adjustments.

NOTE: If recalibration of the main-
frame appears necessary, qualified ser-
vice personnel should refer to Section 7,
Maintenance for calibration procedures.

Set the POWER switch to OFF and
connect the instrument to a power
source that meets the specified re-
quirements.

Step 1:

Step 2: Install the horizontal plug-in module
into the left compartment, and a
vertical plug-in module into the A
CHANNEL DISPLAY compartment
(immediately to the right of the hor-

izontal plug-in).

Connect a detector to the vertical
plug-in and turn the INTENSITY
control fully counterclockwise.

Turn the POWER switch ON.

Step 3:.

Connect the detector input to the
CALIBRATOR OUTPUT jack on the
horizontal plug-in, and set the CAL-
IBRATOR switch to ON. Select INT
position on the HORIZONTAL slide
switch, and A CHAN on the DIS-
PLAY pushbutton. Allow the instru-
ment to warm up for at least 10
minutes.

Step 4:

3-7

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Step 10:

3.“.5

3.4.5.1

On the vertical plug-in, set the
OFFSET thumbwheels to 10.0 and
the POLARITY pushbutton to +
(press in). Select the INPUT/dBm

and 10.0dB/DIV pushbuttons. Set
the REF LINE control to center.

Set the INTENSITY control until the
trace is at the desired viewing lev-
el. Set the MARKER INTENSITY
control so that the markers stand
out (can bloom slightly). Whenever
photos are to be taken, the intensity
of the trace can be reduced to make
the markers stand out, if desired.
After the intensities have been set,
the FOCUS control can be adjusted
to produce a sharp, well defined
trace.

Position the trace exactly on the
center line graticule using the HIGH
LEVEL (screwdriver) adjustment on
the vertical plug-in.

If the trace is not parallel along the

center horizontal CRT graticule
line, adjust the TRACE ROTATE ad-

justment to align it with the center
line.

Select 00.0 at the vertical plug-in
OFFSET switch, and note that the
trace is displaced one major vertical
division upwards on the CRT display.

Turn the REF LINE control clock-
wise to the +4 position to move the

trace off the screen upwards. Push
the FIND BEAM button and observe
that the display compresses into the
CRT screen area. Release the FIND
BEAM control, and reposition the
trace.

General Operating Information
INTENSITY CONTROL

WARNING: Damage to the CRT
phosphor can occur if an extremely

bright, sharply focused spot is left in
one position for too long a time.
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Adjustment of this control is interactive with
display focus. Therefore, slight adjustment of
the FOCUS control may be necessary when the
intensity level is changed. To protect the CRT
phosphor coating, do not turn the INTENSITY
control any higher than necessary to produce a
satisfactory display

Apparent trace intensity can be improved by re-
ducing the ambient light level or using the
viewing hood, P/N 12777.

3.4.5.2 DISPLAY FOCUS

If a well-defined display cannot be obtained
with the FOCUS control, even at low INTENSI-

TY control settings, adjust the internal ASTIG-
MATISM control (refer to Section 7.2.3.J on

page 7-2).

To check the setting of the astigmatism adjust-
ment, slowly turn the FOCUS control through
the optimum setting with a signal displayed on
the CRT screen. If the astigmatism is correctly
set, the vertical and horizontal sections of the
trace will come into sharpest focus at the same
setting of the FOCUS control.

3.4.5.3 TRACE ALIGNMENT

If the free-running trace is not parallel with the
horizontal graticule lines, the front panel

TRACE ROTATE can be adjusted per Step 8 of
Section 3.4.4 on page 3-7.

3.4.5.4 BEAM FINDER (Recorder Calibra-

tion)

The first function of the FIND BEAM (Rec Cal)
switch provides a means of locating a display
that is outside the viewing area of the CRT,
horizontally or vertically. When FIND BEAM is
pressed, the display is compressed within the
graticule area of the screen and the intensity of
the trace is increased. To locate and reposition
an overscanned display:

'Press the FIND BEAM (Rec Cal)
‘switch, hold it in, and adjust the
vertical and horizontal position con-

trols to approximately center the
display around the X and Y axes

center lines.

Step 1:
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Release the FIND BEAM (Rec Cal)
switch; the display should remain

within the viewing area.

Step 2:

The second function of the FIND BEAM (Rec
Cal) switch is to provide a precision signal to
calibrate an X-Y recorder. When proper inter-
connection has been made between the DI14A
and the X-Y recorder, the FIND BEAM (Rec
Cal) switch is pressed. This causes the recorder
pen (if the recorder has pen lift logic) to move
to the upper right corner of the graph paper.
The recorder can then be precisely adjusted.
3.4.5.5 RECORDING CHANNEL A OR B
The DI14A Mainframe contains internal circuits
which provide signals to drive an X-Y plotter so
that a copy of the CRT display can be made on
ordinary graph paper. The signal voltage from
the DI4A to the plotter is 100mV/DIV with a
horizontal ramp of 0 to 1V and vertical of -0.4
to +0.4V.

Interconnection must first be made between the
DI14A and the recorder. Attach the BNC con-
nectors of the recorder cables to the proper
BNC outputs on the rear of the DI4A. If the
recorder has TTL pen lift logic, connect to the
PEN LIFT - TTL output. If the recorder has
switch closure pen lift logic, connect to the
PEN LIFT CONTACT output.

The DI4A provides for recorder pen-lift con-
tacts that are "Normally Open (NO)" or "Nor-
mally Closed (NC)". The setting of switch A652
on the Memory PC Board (#A6) can be checked
to see if it is in the proper position (NO or NC
-— etched on the board) for the recorder being
used. If not, the switch can be reset for the NO
or NC characteristic of the recorder. Refer to
page 8-14 for the physical location of this
switch (52) on the PC board. To gain access to
the Aé PC board, the top, right side of the
D14A housing's cover must be removed.

If the recorder has no pen lift feature, there is
sufficient dwell time before the start of the re-
corder's sweep to allow the operator to man-
ually lower the pen after pressing the "Record"
button on the front panel of the DI4A. The re-
corder pen will also pause long enough at the
end of the sweep for the pen to be lifted before

retrace.
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3.4.5.5.1 How To Record

Step 1: Set the recorder for plotting in the
X-Y mode per the recorder's in-
struction manual and then calibrate
the recorder, referring to the last

paragraph of Section 3.4.5.4.

When the desired A or B channel dis-
play is present on the CRT screen of
the mainframe, press the selected
channel (A or B) button on the front
panel of the DI4A. This will cause
the recorder pen to move from its
vertical center rest position on the
left side to the vertical start posi-
tion, drop the pen (automatically, if
the pen lift feature is built in,
otherwise, manually), and start re-
cording. When the X-Y plot reaches
the end of the graph in about 30 sec-
onds, the pen will lift and return to
the rest position, if the pen lift fea-
ture is active.

Step 2:

If, for some reason, it is decided not
to record after the "A" or "B" Rec-
ord button has been pressed, press
the button again and recording will
stop. If the pen lift feature is ac-
tive, the pen will lift and return to
the rest position.

3.4.5.6 CRT GRATICULE

The graticule or CRT viewing screen division
lines are marked on the inside of the CRT face-
plate to provide accurate, parallax-free mea-
surement information. The graticule is divided
into eight vertical and ten horizontal divisions.
Each major division forms a 0.5 inch (12.7 mm)
square. .In addition, the major divisions are di-
vided into five minor scale divisions. The verti-
cal gain and horizontal timing of the plug-in
units are calibrated to the graticule markings,
allowing measurement data to be accurately
displayed.

When extracting time or frequency measure-
ment data from the trace information presented
on the graticule, the center eight divisions pro-
vide the most accurate portion of the scale.
Position the start of the timing area to be mea-
sured from the second vertical division, and the

end to any point before the ninth vertical divi-
sion.

3.4.5.7 INTENSITY MODULATION

Intensity (Z-axis) modulation can be used to re-
late a third element of electrical phenomena to
the vertical (Y-axis) and horizontal (X-axis) co-
ordinates, without effecting the waveshape of
the displayed signal. The Z-axis modulating sig-
nal, applied to the amplifier's summing junction,
is derived either from memory or from external
sources via the rear panel I/O connector.

When the DI14A is operating in the real-time
mode, positive-going signals will generally in-
crease the brightness of the display and nega-

tive-going signals will decrease the brightness.
The actual value of the brightness level is de-

termined by the initial setting of the intensity
control.

When the instrument is in the memory mode,

the intensity is set by specific internal signals.
Marker intensity is controlled only by the front

panel MARKER INTENSITY control knob.

The BLANKING IN connector on the rear panel
also accesses the Z-axis amplifier via a logical
OR gate chain which is controlled by a TTL high
level signal (the level should exceed 3.4V). Ac-
cess from the plug-in retrace blanking signal is
also available at this connector, and is derived
from the horizontal plug-in or plug-in section
when sweeping.

3.4.6 Refresh Memory

The Model 1038-DI14A incorporates a display
memory circuit to enable the digital storage of
X and Y axis deflection signals. When the front
panel MEMORY ON button is pressed, the dis-
play is driven by deflection signals from the
RAM circuit (after D/A conversion and process-
ing). When the MEMORY ON button is releas-
ed, the CRT displays real-time deflection sig-
nals from the plug-in(s).

When the MEM SAVE button is pressed, the dig-
ital signals from the RAM memory are continu-
ously converted to CRT deflection drive signals,
without any update from the plug-in(s). The
display can then be photographed using conven-
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tional CRT scope mounting camera equipment.
3.4.6.1 SETTING OF SWITCH A6S1

Switch A6Sl is a dip switch located on the up-
per section, toward the rear, of the A6 Memory
Board. It controls whether or not the channel B
signal will be displayed as a dashed or solid
line. (The top cover of the mainframe must be
removed to allow access to this switch.) The
switch is labeled "1" and "2" on the top seg-
ment, and "Closed" on the bottom segment.
The switch can be set as follows to allow the
display of channel B as indicated:
a. A6S1-1 and 2 both open. Channel B
trace always displayed as a dashed
line.

b. A6S1-1 closed and 2 open. With
both channels A and B displayed,
channel B is a dashed line. If chan-
nel B only is displayed (without
channel A), the channel B trace will
be a solid line.

C. A6S1-1 and 2 both closed. Channel
B trace is always displayed as a solid
line.

d. A6S1-1 open and 2 closed. Same as
c. above. Channel B always a solid
line.

3.5 MEASUREMENT SYSTEM OPERATION

Consult the appropriate plug-in operating and
maintenance manual for detailed information on
making measurements with a specific D14A/-
plug-in system.
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& IEEE BUS (GPIB) INTERFACE

6.1 GENERAL INFORMATION

This section describes the IEEE Interface Board
of the DI8A, including circuit theory, functions,
and callbration procedures. le programs
and other specific information detailing pro-
gramming methods for the various 1038 systems
are contained in Application Notes, separate
from this manual.

%2  GENERAL DESCRIPTION

Option 04 of the Model 1038-DI4A provides for
connection to a remote calculator/controller
via an interface board furnished by W-PMI (see
Figure 8-1). The connection conforms to IEEE
STD &82-197%, and Is known as the General Pur-
pose Interface Bus (GPIB). This bi-directional
interface permits the DI%A/plug-in system to
send data (talk) to the controller, and to receive
Bﬁhm?n and commands from the controller
t

Bus functions that can be implemented include:

SH1, AHI, T6, TED, L&, LEO, SRI or SRO, RLI,
PPO, DCI, STO, and C0,

4.3 INSTALLATION AND PRE-
OPERATING DATA

The DISA is pre-wired to accept the circuitry
and hardware required for option 04 with no

further modifications. If the DISA was not
originally ordered to be equipped with option 04
and the user should decide 1o install the option
at a later date, W-PMI recommends that the in-
strument be returned to the factory for com-
plete installation and calibration. If this is not
possible, option 08 can be ordered and installed
by the user. The following Items will be includ-
ed in the user-installed kit:

a. DIUA option 04 Installation Kit, P/N
13937

b. DISA option 04 Installation Procedure
Instructions, P/N 15347

bl

¢. Schematic Diagram (SD) #15776
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i

Figure 4-2. IEEE Interface Board Block Diagram
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4.4 THEORY OF OPERATION

(Use Figure 4-2 on the foldout sheet to the left,
and SD 13766 on page 8-19 o better understand

the following discussion)

Three analog inputs (Channel A, Channel B, and
Horizontal)l are multiplexed into a single A/D
converter (Ul3) whose t connects to the
180 CPU (Central Processing Unit) data bus via
an 8255 1/O device. This mable inter-
face data bi Yy, inputting
digital words to the CPU and outputting CPU
words to the D/A converter (U31) (A second
8233 device provides control o the multiplex-
ers, eic., and senses the presence of an NID or
NS20 piug-in unit.)

The exchange of data between the DI4A and
the Controller ls effected bi-directionally via
U?% which manages the data transfer protocol.

The Z80 CPU is a utilized in the
coordination of all operations invalved in the
processing, formatting, and exchanging of dis-
play or plug-in data. EPROM devices and
U26 contain am firmware. oK x & RAM
storage is supplied by U20 and U21.

8.8.1  Analog Input/Output Circuits

Muitiplexer Ul7, under the control of the CPU
(via Programmable Interface, UI0), applies
channel A, channel B, or the Horizontal signal
to buffer stage UI6B. The output is inverted In
ULEB, and the is fed to the absolute value
clrcuit of UI D. This circuit converts sig-
nals of either polarity from the multiplexer into

a positive-going plus sign bit.

ULS is the sign comparator. Its output, with
logic equal to A "plus”, is butfered and inverted
by U260 and drives U30. The output of
the absolute value at TP1007 s the A/D
(=] tor UI3A at 3. The other at
Ulm derived lrﬂmphlﬂi. which is ﬁ‘m by
the D/A converter output at pin 9 of U3I.
selected input is compared with the output of
U36, which represents the value supplied by
Ul3. This value is revised 12 times, each at-
tempt being a closer successive approximation
to the input level. The value is read by UU30 and
available for transmission to the DISA CPU.

7

The net effect of this process is the creation of
a 12-bit data word (plus a sign bit from U158)
which Is read by Programmable Interface U30.
The conversion is clocked at 500kHz at UL3

outputs are held at zero when data is being re-
celved at UL7.

of each port when the CPU outputs a control
word to the 8255A. Pins 8 and 9 (AQ and Al)
control the input or output mode of port A, B,
or C according to the state of the not-RD and
not-WR lines (pins 3 and 36). Data {or status in-
formation) is sent to the CPU from the selected
port (determined by A0 and Al bits) when not-
RD is true. When not-WR is true, the direction
of data exchange s reversed.

The 13 bits of digitized input or output signal
are led to the CPU by Port A (3 bi
Port B (3 bits) of U30. Port C controls
drive SAR device Ul3. When U0 is in

REE
i

put mode, the SAR output from Ul) becomes

the data source. UIO controls the Input multi-
plexer, U4, via its B Port. The control of but-

—_
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fers U23 and U24 is also from the B Port. Port
C controls status indicators for Talker Active,
Listener Active, Service Request, etc. It also
provides &4 bits to data bus 0 through 3 for com-
munication with the plug-ins. Both U30 and
UlO0 communicate with the CPU on the 8-bit
system data bus.

4.4.3 Central Processor Unit

The Model Z80 CPU is a monolithic 8-bit micro-
processor serving as the heart of the interface
control system. Software resides in U25 and
U26 which, together, form an 8K x 8-bit array
of UV Erasable PROM memory. Random Ac-
cess Memory (RAM) is provided by U20 and U2l
which form two 8K x 8-bit storage arrays. A
clock circuit comprised of U27 and associated

components provides the basic timing for the
CPU.

U9 is a general purpose interface adapter (8291,
GPIB Talker/Listener) that communicates with
the microprocessor data bus. The connection is
via the processor system data bus which is dis-
tributed to the memory board, the program-
mable interface, firmware, and RAM circuit-
ry. A 10-bit address bus is also connected to all
memory elements on the IEEE Interface Board.

U9 also communicates with the Controller via
bi-directional bus transceivers U5, U6, U7, and
U8. Signal lines IBO and IB7 provide for the
flow of seven bit ASCII (typically) interface
messages (and dependent messages) in bit-paral-
lel, byte-serial fashion. An additional 8 lines
provide for general bus interface management
and data byte transfer control.

The Controller sets the attention line (ATN at
pin 11 of J21 on the SD) true when bus com-
mands are to be transmitted to the Talker/Lis-
tener. This disables current talkers and listen-
ers, and frees the signal lines IBO through IB7.
When information is to be exchanged on the bus
data lines, a three-sequence protocol or "hand-
shake" .is established on byte transfer lines
NDAC, NRFD, and not-DAYV.

4.4.4 Other Circuits

Crystal clock oscillator U38 furnishes a 16 MHz
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reference to binary counter U27 to derive the
2MHz clock input for the Z80 CPU and the U9

device. A 1MHz output is furnished to U4A,

which is divided by 2 to generate the conversion
cycle clock frequency of 500kHz.

The purpose of the U22 octal decoder is to read
the most significant nibble (bits Al2 - Al5) of
the 16-bit address line. The decoder selects a
CPU peripheral, either the EPROMs, RAMS, the

Programmable Interfaces, or the U9 Talker/Lis-
tener.

4.5 MODEL 1038-D14A SOFTWARE

The remotely programmable functions of the
DI4A can be divided into five major groups.
These include those functions related to plug-
ins, to displays, test, calibration, and some mis-
cellaneous functions.

4.5.1 Processing of Data for Display

Channel A and B data is displayed on the CRT
with respect to the horizontal sweep. At slow
sweep rates, for instance, the signals may be
refreshed at a flicker-free rate from the display
memory board, A6 (not part of the IEEE Inter-
face). The Controller can remotely execute all
functions that an operator can perform manual-
ly with respect to the memory. These include:

e Read memory contents

e Write data into memory

e Select or de-select MEMORY ON
e Select or de-select SAVE

As an example of a typical Controller-executed
function, the D14A can be programmed to re-
plot measurement data after it has been proces-
sed by the Controller.

The remote programming codes and data for-
mats for processed or refresh display memory
functions are listed in Table 4-A on the next
page.
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Table 4-A. Refresh Display Functions

Read display memiory, Channel A, 512 points, and store in interface
memory. 300 points are within the graticule.

Read display memory, Channel B, 512 points, and store in interface
memory. 500 points are within the graticule.

Write to interface memory at +XX.XX horizontal divisions, a vertical
value of +Y.YY divisions.

Write to interface memory at +XX.XX horizontal divisions, a vertical
value of +Y.YY divisions.

Read to GPIB the A channel display memory data, stored in interface
memory by DA or DB command, as an ordered array of 512 values

Read to GPIB the B channel display memory data, stored in interface
memory by DA or DB command, as an ordered array of 512 values

Send as DG +Y.YY, +Y.YY ... 512 values. Write display data from
GPIB to interface memory.

Send as DH +Y.YY, +Y.YY ... 512 values. Write display data from
GPIB to interface memory.

Loads display memory from interface memory data as stored by
"DC", "DD", "DG", and "DH" commands.

Save display memory (disable update).
Enable display memory update.
Memory-on, enable display memory.

Memory-off, disable display memory.

Returns display memory value at +XX.XX horizontal divisions as
stored in interface memory by "DA", "DB", "DC", or "DD" command.
Format is +Y.YY vertical divisions followed by "CRLF™. ;23X XXX
ranges are from -0.12 to +10.00 divisions. 50 points/division resolu-
tion. :Y.YY ranges from -4.38 to +4.38 divisions. Approximately 30
points/division resolution.

Code Display Function Description

DA Read Display

Channel A
DB Read Display

Channel B
pcl Write Display

Channel B
DD! Write Display

Channel B
DE Read Display

Channel A

separated by ",".

DF Read Display

Channel B

separated by ",".

DG Write Display

Channel A
DH Write Display

Channel B
DL Display Load
DS Display Save
DU Display Update
DM Display Memory
DR . Display Real Time
DV2 Display Value

Notes:

1) Enter +XX.XX and +Y.YY with code. 2) Enter +XX.XX with code.
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4.5.2 Measured Plug-In Data

Channel A and B vertical and horizontal data
are available directly as outputs of the 1038-
D14A system plug-ins. The Controller can read
this data with 0.02dB resolution, and can pro-
gram vertical data to the same resolution.
Thus, the Controller can send theoretical refer-
ence data to the plug-ins to be ratioed with raw
measured data via the interface memory. An-
other typical Controller-executed function is
the stepped CW mode, in which a programmable
sweeper is indexed to the desired frequency, the
measurement is delayed (to allow the system to
settle), and the data is read from the DI4A.
Since the DI4A can measure horizontal sweep
position, the mode described is only desireable
when very precise frequency versus data corres-
pondence is required.

The remote programming codes and data for-
mats for measured plug-in data or direct chan-
nel functions are listed in Table 4-B on the next
page.

4.5.3 Calibration Functions

Calibration functions include the following:

CA - Reads Channel A data

CB - Reads Channel B data

CH - Reads Horizontal data

CZ - Cal zero; for setting R43, R60, R68
CF - Cal full scale; for setting R34, R61
CG - Cal gain; for setting output R56

See Section 4.6.1 for the use of these codes.

4.53.1 TEST FUNCTIONS

Used only as troubleshooting aids.

TA - Writes and reads only location O,
then writes a "crossed X" test pattern
to the display confirming the proper
operation of the IEEE Bus with res-.
pect to display capabilities.
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TB - Turns on the TAC light on the front
panel.

TC - Turns on the LAC light on the front
panel.

TD - Turns on the SRQ light on the front
panel.

TE - Writes a "crossed X" test pattern to
the display memory.

TI - Exercises the IEEE Bus address read
function for troubleshooting tri-state
buffers, data lines, and chip selects.

TL - Exercises the U22 chip select decoder
- for troubleshooting chip selects.

TM - Exercises the U35 output sign select-
or for troubleshooting the sign select-

or circuitry.

TN - Exercises the U34 output multiplexer
for troubleshooting.

TO - Samples and holds data on C16 and
C17 to test S/H droop.

TP - Exercises the Ul7 input multiplexer
for troubleshooting.

TQ - Free run the A/D converter for
troubleshooting.

TR - Exercise the D/A converter for
troubleshooting.

These functions are available on all of WPM's
IEEE Interface Boards.

4.5.3.2 MISCELLANEOUS FUNCTIONS

SE - Enables IEEE Bus function SR1, en-
ables serial poll capability. The in-
strument will generate SRQ when
specified operations are completed.
RA or RB complete generates 60H
(Hex).

An SRQ can be generated from an
N10 keypad by sequence Chan A (or
B), SFl, 9, 0 through 9, and will
generate SRQ responses 40H through
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Table 4-B. Direct Channel Functions

Code Plug-In Function Description
RA Read Channel A Read A output, 512 points, and store in interface memory.
Output
RB Read Channel B Read B output, 512 points, and store in interface memory.
Output
rcl Write Ratio A Write ratio input +YY.YYdB at +XX.XX horizontal divisions. Store
data in interface memory.
RD Ratio (disable) Disable ratio activity of "RH" or "RJ".
RE Read Horizontal, Read Horizontal, A output, and B output, 1 data point each, separated
Channel A, and by "," and followed by "CRLF". Format is +YY.YYdB.
Channel B
RF Read Aor B Read to GPIB the plug-in data for A and B channel as stored by "RA",
Channel Output "RB", "RC", or "RG" commands. The data is an ordered array of 512
values separated by ",".
RG Write to Inter- Write plug-in ratio data from the GPIB to the interface memory. The
face Memory command code is followed by 512 values separated by ",". Data can
then be used by "RH" or "RJ" command.
RH Ratio Channel A Ratio A channel measurements to the data stored by "RC" command.
RJ Ratio Channel B Ratio B channel measurements to the data stored by "RC" command.
RV?2 Ratio Value Return plug-in ratio value at +XX.XX horizontal divisions as stored in
interface memory by "RA", "RB", or "RC" command. Format is
tYY.YYdB followed by "CRLF". XX.XX ranges from -0.12 to
+10.10. £tYY.YY ranges from -81.90 to +81.90.
Notes: 1) Enter +XX.XX and :+YY.YY with code. 2) Enter +XX.XX with code.

4-8
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49H. For example, this feature can
be used to call up special programs
stored in a controller.
SD - Sets the instrument to IEEE Bus func-
tion SRQ and disables the serial poll
capability.
XA - Plot channel A. Same function as
pressing RECORD A button on the
front panel.
XB - Plot channel B. Same function as
pressing RECORD B button on the
front panel.

4.6 MAINTENANCE AND CALIBRATION

No special preventative maintenance routines
are required for the IEEE Interface Board, but a
number of variable resistors are available for
adjustment in order to calibrate the circuitry to
operate in concert with the measurement sys-
tem. The test equipment required includes a
DVM (Digital Volt Meter) and a precision power
supply.
4.6.1 Calibration Procedure

Several software routines have been designed to

exercise the DI4A with option 04 to assure the
proper adjustment of the IEEE Interface Board.

The nature of the control elements

requires that the alignment proced-
ure precisely follow the sequence

as given below.

Note 1:

Note 2: The Test Point (TP) number may be

printed on the PC board as "J" as
well as "TP". In this case, disre-
gard the J number and use the TP
number (e.g. a Jl6 test point
shown on the board would be the
same as TP1016 as given in the in-
structions.

4.6.1.1 ZERO SET ADJUSTMENTS

Issue the command CZ from the
controller. This sets up the D/A

converter for zero alignment.

Step 1I:
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Step 2: Adjust AIOR43 (D/A ZERO) for 0V
+lmV as read across AIOTP1013
and AI10TP1016.

Step 3: Adjust A10R60 (- OUT) for OV
+lmV across AIO0TP1013 and AlO-
TP1016.

Adjust A10R68 (+ OUT) for OV
+lmV across A10TP10l1 and AlO-
TP1025.

Step 4:

4.6.1.2 FULL SCALE ADJUSTMENTS

Issue the command CF from the
controller.

Step I:

Step 2: Adjust A10R34 (D/A FS) for
10.2375V tlmV across AI0OTP1013
and A10TP1016.

Step 3: Adjust A1OR61 (+ G OUT) for
-8.190V +ImV across AIOTP10l1

and A10TP1025.

4.6.1.3 OUTPUT GAIN ADJUSTMENTS

Issue the command CG from the
controller.

Step 1I:

Step 2: Adjust A10R56 (- G OUT) for
8.190V +1mV across AlOTPIOl1

and A10TP1025.

4.6.1.4 A/D CONVERTER ADJUSTMENTS
Note: All calibration steps must be
performed in the order given.

In order to calibrate the A/D Converter for
gains and offsets, a voltage must be injected
between TP1003 and TP1025 for channel A, and
between TP1005 and TP1025 for the horizontal
faction. The injected voltage is then converted
by sending a "CA" or "CH" command over the
bus from the controller, and reading the result
to the controller. +W.XYZ injected at TP1003
will convert (by the "CA" command) to +WX.YZ
dB £0.02dB read into the controller.



Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Model 1038-DI14A

Mask off (insulate) pins A3 and B3 of
A8J1l. These are the A channel and
Horizontal inputs into the A/D con-
verter. Inject -0.02V +10mV (corres-
ponding to +0.2dB) at TP1003.

Issue the CA command from the con-
troller. Read the dB level measured

on the controller display. Example:

Print @ 4: "CA"
Input @ 4: AS
Print AS

(Tektronix Basic address "4")

If the value is not within $0.02dB of
the injected value, adjust AIORI12 (-
IN) and issue the CA command again.
Repeat as required.

Re-adjust the plug-in for +0.02V
+10mV (-0.02dB) across A10TP1003
and A10TP1025.

Issue the CA command and read the dB
level. If not within +0.2dB of the in-
jected value, perform Step 6.

Adjust AIOR13 (+ IN) and issue the CA
command again. Repeat as required.

Re-adjust the plug-in for -8.000V
across A10TP1003 and A10TP1025 (or
-80.00dB on the display).

Issue the CA command and read the dB
level. If not 80.00dB +0.02dB, perform
Step 9.

Adjust A10R18 (- G IN) and issue the

- CA command again. Repeat as requir-

Step 10:

Step 11:

Step 12:

ed.

Re-adjust the plug-in for +8.000V
~ across A10TP1003 and A10TP1025 (or
-80.00dB on the display).

Issue the CA command and read
the dB level. If not -80.00dB
+0.02dB, perform Step 12.

Adjust AI0R20 (+ G IN) and issue
the CA command. Repeat as requir-
ed.

4.6.1.5
Step 1:

Step 2:

Step 3:

Step 4:
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HORIZONTAL ADJUSTMENTS
Remove the horizontal plug-ins.

Connect the precision power supply,
set for OV across A10TP1005 and

Al10TP1025.

Issue the CH command. Read the dB

level measured on the controller dis-
play. (See the example given in Step
2 of Section 4.6.1.4. Substitute "CH"
for "CA".)

Adjust A10R92 (HORIZ OFFSET ADJ)

for 5.000V +10mV on the controller
display. Repeat Steps 3 and 4 as re-

quired.
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5. CIRCUIT DESCRIPTION

5.1 INTRODUCTION

This section of the manual contains a functional
description of the electrical circuits contained
in the plug-in chassis and CRT display chassis
sections of the D14A Mainframe housing. Table
5-A lists the circuit assemblies by reference
designation, and includes the pertinent sche-
matic drawing and assembly numbers for con-
venience. Assembly AlO0 is optional, and is
covered separately in Section 4 of this manual.

5.2 BLOCK DIAGRAM DESCRIPTION
(See Figure 5-1 on page 5-2)

The Interface Board (Al) accepts horizontal and
vertical signals from the plug-in unit(s). Ver-
tical signals are processed for display on the
CRT and/or storage in the memory. Horizontal
signals are processed to supply the deflection
signals for the display.

The Interconnect Board (A2) couples the low
voltage power supply outputs to the system via
the Interface Board. It also furnishes certain
signals to the Input/Output and other connect-
ors located on the rear panel of the instrument.

The Power Supply Assembly (A3) provides three
different voltages to the system. These include
+15V, +5V, and -15V dc.

The Deflection Circuit (A#%) interconnects hori-
zontal and vertical axes information from the
plug-in(s) to and from the Memory Board (A6),
and also processes the horizontal and vertical
signals prior to their application to the CRT

display. An output for an accessory Response
Recorder is provided.

Numerous display circuit functions are routed
through A%, including Geometry, Astigmatism,
and certain front panel controlled operations
such as intensity and trace rotation. Regulation
for the High Voltage Power Supply (A5) is also
provided, along with focus control and CRT
blanking.

Table 5-A. Model 1038-D14A PC Board Assemblies

Reference
Designation Nomenclature
Al Interface Circuit
A2 Interconnect
A3 Power Supply
A4 Deflection Circuit
A5 High Voltage Supply
A6 Memory Board
¥ A7 Front Panel
A8 IEEE Interconnect
A9 IEEE Indicator
(A10) IEEE Bus Interface
(Option 04)

Assembly Schematic

Number Dwg. (SD) No.
14101 14102
15778 15697
14126 14127
14087 14088
14095 14096
15527 15528
14413 15697
14493 15697
15709 15697
15765 15766
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The High Voltage Power Supply (A5) converts dc
low voltage to the several high voltage potent-
ials (1.55kV dc maximum) utilized by the CRT
in the display section of the system.

The Memory Board (A6) receives analog hori-
zontal and vertical (A and B) signals, converts
them to digital format, and stores them for fur-
ther use by the display. Vertical signals are
quantized to 256 points and horizontal signals to
512, to assure faithful signal reproduction.

The CRT provides a 4 x 5 inch display with an
internal 8 x 10 division graticule. It operates
with a single beam, and has a type P31 phosphor
coating.

5.3 INTERFACE CIRCUIT PC BOARD (#A1)
(See SD 14102 on page 8-7)

This circuit provides the interconnection from
the plug-in(s) to the rest of the mainframe.
There are three primary inputs (one horizontal
and two vertical), and one primary output that
connects to the deflection circuitry of board
Ab,
The main signals that are coupled to A% include:
® Differential A and B channel
® Differential horizontal channel

® Display logic to select A or B

IEEE INDICATOR
A9
PLUG-INS
noon
by R MEMORY FRONT
PANEL
A6 A7
IEEE INTERFACE DEPLECT
'&'g INTERCONN. CKTRY CRT V1
A8 Al A4
HVPS
A/X-B/IX e INTER- AS
AUX 1-AUX 4 Y=l CONNECT
LINE FREQ, Dr——ee—sani A2
4 X-Y RECORDER
TO RESPONSE DRIVE CIRCUITS
RECORDER
- POWER
SUPPLY
A3

Figure 5-1. Functional Block Diagram
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- Retrace blanking from the -
- s plug

- Intensity (Z-axis) control

Amplifier stages AIUIA and AIUILB drive the
ratio input connections to the vertical signal
condl section of the plug-inls), and to the
(optional) Interface Board. In addition to
A and B, the following secondary outputs also
feed the IEEE Board:

. Data bus 0 through 3
- Input ratio A and B

. Difterential horizontal channel
™ Data bus & and 3

54  INTERCONNECT PC BOARD (FA2)
(See SD 13697 on page 8-3)

This circuit serves primarily to connect power
supply potentials to ts throughout the
mem-mfncmm"m
made to the rear panel Input/Output connector,
and include auxiliary signal paths to and from
the plug-in(s).

]

] “‘J:'- e

LR = e ——
- & e g
Iy - =
L 150 | e — ko] e m
CrmCie TR
O TN [r—
Wil O Oe
—_—
- — —_— e ————————

Figure 3-2. X-Y Deflection Block Diagram
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The full-wave bridge rectifier, CRI, receives
alternating current from the [3.6V center-tap-

ped secondary winding of transformer Tl to

Current Umiting is provided at approximately
three amperes by AJU2B and AJLIZD.

ferenced by AJCR2 at 4.3V. A low value (0.03
ohms) series resistance consisting of AJR) and
A3RI1S in parallel causes a voltage proportional
o the load current to be developed which, in
turn, causes AJULA and AXQL to shut down
drive amplifier AJUIB if the output current ex-
ceeds seven amperes. Additionally, the SV sup-
ply is protected with a 10A rated fuse.

5.6 DEFLECTION CIRCUIT PC BOARD
(#A%)

Figure 3-2 provides a simplified block diagram
of the portions of SD 14088 (on page 5-13) that
electron beam steering in the CRT.
ol the cursor is a function of the
Memory Board, and is explained in Section 5.8.6

|

5.6.1 Vertical Channel Circuitry

Vertical input signals from both channel A and
channel B are processed in nearly identical
fashion. Differential A channei input is applied

A3 pins 8 (<) and 9 (+) to ASU9IB, pins

The single-ended channel B signal from ASUSD
enters CMOS switch ASUZ at pin 6. The third
switch input at pin L1 is the Y MEMORY

tied in common and feed deflec-
‘A lll'mﬂl :lil,L hl':'
channel B is determined by
ASUSA, respectively.
ts at ASUI3 enable the

L 1T, &
il
§§§§§gz§g’
e
T
i9s
i
]
2
:

ven by ASUGB and ASUED), or can be from the
set and clear inputs. Input to ASUEB via invert-
er AWUTB is from the NOR output of AsUSB

three active inputs. These inputs are
not-DISPLAY A, the not-DISPLAY B, and
+3V via ASR3) inverted

by ASUTE)
When any is AGUSE is low. I the
High input is not-DISPLAY B & low logic level

at ASUSA or ASUGC actuates the clear of
preset input at AGUILY (after (nversion by
ASUTA or ABUTC),

3.6.2 Horizontal Sweep Channel Circuitry

The processing of horizontal data is nearly iden-

MrA»S>»»o x el FhEage

.-
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Figure 5-3. High Voltage CRT Circuitry
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Figure 3-8, Z-Axis Amplifier Circuitry
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tical to the processing of channel A or B verti-
cal signals. The single-ended output at Ad-
U108, pin 7, furnishes horizontal signals ta the
memory via A8J2, pin 10, and o CMOS switch
ALLI3 at pin 3. The other single-ended output
at ASUIOA, pin |, applies horizontal signals to
the response recorder output through pin 9 of
A43J35, as well as to a BNC connector on the rear

panel.

The other three inputs to the multiplexer switch
AU are Z DIRECT (pin &), X MEMORY (pin

11}, and Z MEMORY: (at pin 18).

The H and X MEMORY switch segments have
their outputs tled in common. The Z DIRECT
and Z MEMORY switch segments also have
their outputs tled In common. The switch-en-
able lines are connected as follows:

Hand Z DIRECT  Enabled by [alse not-

MEMORY ON function

X and Z MEMORY Enabled by true not-
MEMORY ON function

Thus, either 4 horizontal input or the X MEMO-
RY signal is applied to the defiection circultry
for X axis, and a Z DIRECT or the Z MEMORY
signal |s appllied to the I axis amplifier, depend-
ing on the current state of not-MEMORY ON.

In summary, the multiplexing action of ASU2
and ASU3 provides for the selection of either
direct or memory-stored si to be applied to
the CRT on the X, Y, and Z axes. ecting
MEMORY ON from the front panel sends the Y
MEMORY (A or B) signal to the vertical deflec-
tion circuitry and the X MEMORY signal to the
horizontal deflection circuitry., The selected X
and Y axes signals are alsc furnished (as VCRT
and HCRT) to the response recorder via A4-
;le.ﬂc and ASULOD through A&13, pins 11 and

3.6.3 Deflection Drive PC Board Circuitry
(See Figures 5-3, 3-8, 5-5 of this section,
and SD 15088 on page 3-13)

DANGER: THE DEFLECTION DRIVE
CIRCUITS OPERATE AT POTENTIALS
UP TO 250 VOLTS EXTREME CAU-
TION MUST BE WHEN PROBING
CIRCUIT POINTS ADJACENT TO A&-
U15, AbULS, ABQ3, ASQE, ARQS, AMQSE,
AND A4%Q7. CHECK FOR HIGH VOLT-
AGE AT TP820, THE OUTPUT OF REC-
TIFIER BRIDGE A4CRI.

The selected signal is amplified in ASULSA and
ABULSB, with gain control furnished by ASR77
and ARS8 respectively. The non-inverting in-
put to each stage can be dc-level set by AYRSS

PRDM [ AN AN

=

_ . m CWY GRID
TR W
-—*—*—-
L ]
e
§ FREORASE :JL 1 = 0a 0N
| =
i ComALwT -
OFFLECTom SRcUIT R AT

Figure 3-3. High Voltage Circuitry
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and AUR6 for VERT POSITION and HORIZ PO-
SITION adjustments. Processed deflection sig-
nals are push-pull amplified by ASUISALB to
produce the differential drive for final stage
amplifiers ASQ7/ASQ6 (vertical or Y deflec-

Scale factors for Y and X deflection are |5V/-
DIV and 30V/DIV, respectively. The differential
Mﬂhn*lnmvhhhmm
or down and left or r of a mid-point -
on the face of the CRT. Resistors 7
and ASRSS (at ASUISA pin 3 and ASULSS pin 3,
respectively) set the scale factors.

The maximum deflection signal s reduced when
the FIND BEAM (Rec Cal) switch (A751-3A) on
the front panel is pressed. Transistor Ab-
ULSD provides this signal when A7SI-)A s
?-um»wmhuﬁnnm-
un.rmu. Negative vol at the collector
(pin 18) produces conduction in ASCRS,

base drive at ASUISA and ASULSC to be reduc-
ed, and their collector currents to drop until the
pushbutton is released. These normally
mmmwmﬁHT; Ul68, and
are regulated by 1 tive AS-
UI’DMW“M:“

amplifier ASR32 to increase intensity
Mhmmutﬂm

3.7 HIGH VOLTAGE SUPPLY PC BOARD
CIRCUITS

mmmmﬂmumwhm
m”ﬂhmwmmm
the circuitry shown on 16096, High Voltage
Supply (page 8-11). ml'l.\‘.lpxch‘:ﬁ"n
produce the high voltage potentials, and provide
the control circuits necessary for operation of
the CRT. The Z-axis amplifier that sets the in-

;mrru: the CRT display is also included.
igure 3-3 shows a simplified block diagram of
the high voitage CRT circuitry.

5.7.1 High Voltage Circuitry

Refer to Figure 5-3 on page 5-6 and SDs 1609
(A3) and 16088 (A%) to better understand the
following discussion.

The oscillator circuit consists of ASQI, ASTI,

Refer 1o Figure 5-4 and SD 16083 (A&) to better
understand the following discussion.

Unity gain stage AGUSA furnishes current drive
at pin 7 to the input of shunt-feedback spera-
tonal amplifier ASUBB/AQ3. The feedback

path Is trom A4USB, pin |, the ALQ3
collector to the input at pin 2 of ASUSB. The
linear output vol provides the drive

to control the CRT intensity level through
malﬁridcirﬂldPCh-mM,l'ﬂlh?ﬂb
Supply

setting of the front panel INTENSITY
control

2. Blanking from ASUMD, pin !, which can
originate withs

bl  External BLANKING IN signal from
the rear panel BNC at pin | of
AS15 (level should exceed 3.4V)
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©) MEM BLANKING signal at pin 13
of AGT2

d  Z MEMORY signal (applied to Ab-
Lﬂﬂh‘n&ﬂﬂi when not-
MEMORY line is active

3.  FIND BEAM signal (applied to ASUSS
through ASR52)

Resistors AGRSS and AURID are to
set the range of the front panel
control.

3.7.3 High Voltage Outputs

Transformer A3T! has two secondary high vol-
tage output windings that provide the potentials
required by the CRT for the cathode, control
grid, and anode. The -1500 volt accelerating
potential for the cathode is supplied by half-
wave rectifier AJCRI. The cathode heater
voltage i3 raised to the cathode potential
through ASRI0. Hall-wave rectifier AICR2

provides the +1500 volts required by the anode.
Half-wave rectifier ASCRI provides about
as the CRT

quir thon of both Iﬂ-upthm -
tment or ot
Mt R148 (GEOMETRY) varies the posit-

l"Th"#hm the .m:rr electrode
CRT. screwdriver-adjustable front panel
TRACE ROTATE control (A7R2) ad
to

2
i

The 1038-DI&A incorporates a refresh memery
to provide a clear, flicker-free
when sweeping at slow speeds. Data relating to
two traces is stored In the digital memory,
viding 312 discrete address locations
with 1026 vertical steps per trace. Vertical in-
formation for both the A and B channels can be
displayed with the B channel appearing as either
a dashed or solid line, depending on which mode
has been selected. The digitally refreshed, fil-
tered memory presentation provides connected

3

To better understand the following discussion,
refer to Figure 3-6 on foldout page 5-% and 5D
15328 on page 8-13. All component reference
designations in the discussion should technically

be by “A&" but, for better clarity and
nmehmﬂmh!n.m‘M'h
omitted.
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Figure 5-6. Refresh Memory Block Diagram
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5.8.1 Decoding the Read/Write Priocities
Incoming A and B channel signals enter the
memory board at pins 12 and 12 of 13, and are
multiplexed through US6A. UJSIALD serve as
buffers to isolate signals coming back from
switch U5S8A. This prevents any unwanted sig-
nals from getting back to the deflection board
and disturbing the real-time display. The multi-
plexed signal from UJ6A into U57B. U578
is an amplifier to correctly scale the signal for
application to U235, U25 is a 12-bit successive
approximation register (SAR). Whenever U25
triggers, In unction with the digital to ana-
log converter (DAC) U26, it develops a digital
word corresponding to the input signal, This ac-
tion is clocked by a ZMHz signal coming from
pin 9 to U29. U235 converts channel A first,
then channe! B, and then transmits the signal to
the random access memory (RAM) data bus
through hex bus drivers Ulé and U20. These
hex bus drivers are enabled by the write-address
pulse coming from pin 6 of UI9A. This is a
brief pulse that occurs for one-half microsecond
to allow the to get on the RAM address
bus and data bus, and write the data. The one-
half microsecond pulse Is triggered by a memo-
ry request input from UJILB. As soon as the
data conversion Is completed, a puise is fed
back to Us6B which clears US4A. If the ramp
follower is calling for another conversion, then
ULKA will send a pulse to U25 and another
start-conversion pulse will be generated. The
start-Conversion pulse comes from UL98 and is
triggered from pin 9 of USSA. Start conversion

occur at a rate which Is dependent on the
horizontal swesp time. Start conversion will be
discussed further in Section 5.8.3.

The Z Direct signal comes in through pin 20 of
J3, and is applied to buffer USSA. The buffer is
used to convert the high impedance input signal
to a TTL output. This output is used to control
marker Intensity, as will be discussed in Section
5.8.2. The TTL blanking signal (input through
pin 9 of 13) comes either from mens‘ljug-in cur-
rently in use in the mainframe, or from a rear
connection on the mainframe. The TTL blank-
ing signal, the ph?;-in blanking signal (input
through pin | of J8) and & signal labeled "Nor-
mal ‘I’rlti"' are fed to a hu!‘{tllver and form the
eleventh bit of the RAM data bus. The Normal
Write function is required because the plug-in
may not be perfectly adjusted, causing the hori-
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zontal signal not luéu;u the way to the left or
right edge of the CRT display. Since informa-
tion to the left or right of the point where the
horizontal signal starts and ends generates a°
displayed trace with extranecus and unwanted
indications, blanking bits are used to fill in the
memory untll the signal gets to the point where _
the trace begins. From this point on, the onl
thing that controls the blanking is the TT
blanking coming from either the connection on
the rear of the DISA or the -in. These
blanking signals go to pin 14 of U20, and are
transferred to the RAM data bus.

5.8.2 Marker Generation Function

The Z Direct signal is used to control the in-
tensity of the selected markers on the display
trace. UG43 stores the request for a marker, As
soon as It |s read Into memory, the marker sig-
nal is cleared by a signal coming from pin 5 of -
Us3. US43 places the marker signal into U378
thr its D » The si is clocked
w""ﬂ" the Q 1:5:1 of U3I7B uﬂﬁ next incre-
ment of the least significant bit (LSB) at the
write-address bus. The marker signal will then
be available for writing in as a b bit. In
the meantime, 2 pulse will leave the Q output -
of UI78 and reset U43. This lowers the voltage
on U378 to zero until the next increment of the
LSB by the write-address bus returns U378 w
its normal state, not calling for any markers.
Repetition of this action guarantees that mark-
ers are transferred twice, once to the A channel
location and once to the B channel location, 3o -
ﬂ'l:t markers will appear on both channel dis-
plays.

5.8.3 Start Conversion Function

A start-conversion pulse comes from 6 of
U&2A, and goes through U3ED to U3I7A, If the -
"Save" function is not active, UIA will trans-
mit a write-memory pulse through U3MB to
UI9A. Pin 6 of ULOA then sends the signal as a
start-conversion pulse through UI98 w U25.
U253 generates a write-enable pulse that enables
the hex bus drivers, Ulé and U20, to send data
to the RAM data bus. The data applied to the
RAM data bus is both chip select and write en-
able, and causes the data to be written into the
IK x & RAMs U7, US, and U9. Intensity blank- _
ing information and the output of the UZ3 SAR
are all written at the same time.
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5.8.4 Read Function

To cause the readout of information that has
been previously written into the RAM, crystal
clock U23 generates an output which is immedi-
ately counted down by U29 (8-bit counter), and
fed to decoder U30. The decoder establishes a
window during which it will be possible to
read. It also signals the write function that a
read action is about to take place so that writ-
ing will not be initiated, unless it can be com-
pleted before reading occurs. As U29 counts,
the following states will be present at U30:

2 - Read advance. Causes the read
register to advance one increment
on the read address bus.

Signal generated to reset the cur-
sor. Has nothing to do with priori-
ties or coding.

Generates a signal which is applied
to U31lB to inhibit any further
transmission of a write request.
U37A's Q output is stopped from
propagating any information to
Ul9A. This holds up the writing
process until the read action is

completed.

This count is also applied to U31B
so that writing is prohibited during
states 4 and 5. U37A will hold any
request for writing until U31B al-
lows signal transmission. The read
process takes place when the count
is at state 5.

To reiterate the previous actions, state 4 makes
a new write cycle impossible to trigger. How-
ever, if.a write cycle were triggered just prior
to U30 entering state 4, there will be time for
the cycle to finish before U30 enters state 5.
State 5 is the actual read period. The memory
is read during state 5, but a new write cycle
was prohibited starting with the beginning of
state 4. The current write cycle has all of the
state 4 time period to complete itself. In this
way, there is never any possibility of the read
and write functions getting mixed up. During
state 5, whatever information is in the memory
will be transferred to the 1 output register (U2l
and U15).
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During the read cycle, the output of the RAM is
connected to the RAM data bus which, in turn,
is connected to Ul5 and U2l. At the same in-
stant, a signal is fed from U36 which is derived
from the read period, data is clocked into U2l,
and then data will be provided to the 10-bit
DAC, U27. The DAC furnishes the vertical sig-
nal to the CRT through vector generated data
that is first stored on C49. Then, at the next
cycle, there will be a difference between old
data (stored briefly on C49) and the data from
the DAC. This difference will be integrated by
U57, and will cause a rate of change in the out-
put signal that is proportional to the difference
between the old and new data samples. The re-
sult is that U57D has an output that moves from
the point corresponding to the new sample in a
linear fashion (straight line between the two
points). If the data output signal were not slew-
ed in this manner, the vertical display on the
CRT could end up as a series of dots rather than
a straight line. In addition, a low pass filter
(C50 and R33) smoothes the signal by elimina-
ting any high speed glitches coming from the
vector generator.

5.8.5 Write Function

Horizontal signals enter the memory board
through pin 10 of J2, and are applied to DAC
U24. U24 is a ramp follower controlled by com-
parator U51A. Anytime the horizontal input
exceeds the value out of the DAC, U51A will
call for an additional pulse to be clocked into
the counter that will increment the DAC to the
correct address bus. The counter that sets the
horizontal address is fed through U44A. Every
time pin 1 of U51A goes positive, the clock on
pin 9 of U44A will increment the address count-
er. There are two modes of operation, the nor-
mal and the fill mode. In the normal mode, as
the signal increments, it causes U42B to trans-
mit the signals from U44A as address incre-
ments. In the fill mode, U44A sends a 0.5MHz
clock signal directly to the horizontal address
register. This fills the blanking bit until the
counter catches up with the point where the
signal is located and then increments. The cir-
cuit stays in the fill mode only a brief period of
time. This is because the fill mode corresponds
to just those locations beyond the CRT display
graticule lines on the left and right edges.
There are 512 memory locations, 500 of which
are located within the calibrated portion of the
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CRT screen. If the instrument were in perfect
adjustment, this would leave six pulses on the
left and six pulses on the right of the screen.
U22 forces the counter to clear itself at the
start of the retrace period so that a zero count
starts slightly to the left of the edge of the
screen.

The retrace detector consists of U52B&C which
are used to differentiate the input signal. For
the periods when the input horizontal signal is
retracing, U52 generates a pulse that indicates
blanking should be called for, the memory can-
not be loaded, and that it is time to reset. The
re-triggerable one-shot, U49A, determines the
interval between retraces. If the interval be-
tween successive retrace pulses is longer than
once per second, U49A causes a new data indic-
ation to be shown on the screen. This new data
indication is shown as an intensity marker that
moves along with the sweep. If the sweep is
faster than once per second, it is automatically
turned off. The latch on U43A is set when re-
trace occurs. It is not possible to clear the
latch until the horizontal signal has returned to
within approximately one-half division of the
left edge of the screen. This prevents any
glitches from resetting the retrace cycle pre-
maturely.
5.8.6 Cursor Generation Function

U55 is a multiplexer that selects the signal
source for the X and Y outputs of the memory.
In the normal mode, when the memory is on, the
Y axis input will come from the memory data
bank, and the X axis input will come from the
memory ramp generator, U52D. U56B closes
once every 8msec and shorts out C81. C8l re-
charges during the next period and generates
the ramp. This gives a continuous horizontal
sweep which is applied to the X axis of the
CRT. After U56B shorts C81 twice (once for A
channel and once for B channel, or two sweeps
of the same channel if only one channel is in
use), then switch U55 is driven over by informa-
tion fed from the counter (U4 and Ul7). As
soon as B channel is read, U55 switches and
connects the Y axis to a rapid sweep generated
by U54A and U50A. This causes a vertical line
to be generated whose position is controlled by
a "Cursor Position" signal from the plug-in.
This signal enters the board at pin 15 of US55,
and connects directly to the X axis of the CRT
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during the period when the cursor is displayed.
The sequence of events that occurs then be-
comes: (1) display of A channel; (2) display of B
channel; and, (3) display of the vertical line at
the selected cursor location. When the se-
quence is completed, the counter resets and the
sequence repeats.

5.8.7 X-Y Plotter Interface

A horizontal ramp is &enerated by U50D in con-
junction with switch U56B. When either the "A"
or "B" record switch is pressed on the front pan-
el of the DI4A or a signal comes in over the
IEEE Bus (record A or record B), the informa-
tion is latched into U22C to hold the indication
of which channel is to be recorded after the
button is released. In addition, when either but-
ton is pressed, a signal comes through Ul6C,
Ul0C, and U45B that will initiate the recorder
sweep by triggering the X axis of the recorder.
A delay of one-half second allows the recorder
pen to move from its rest position at the verti-
cal center over to the write position. At the
end of the one-half second interval, U56C is
closed which starts the sweep recording. It
takes about 30 seconds to charge C84 and, when
the output of U50D gets up to 10V, U58D will
detect this and feed the logic low back to U#45.
This starts another one-half second interval, al-
lowing the recorder pen time to lift before the
start of the retrace cycle. When this one-half
second interval at the trailing edge of the
sweep is completed, U56C is closed, U54C is
opened, and the sweep will discharge back to
ground. The output of the sweep generator goes
to the recorder through R105 and R120 which
attenuates the signal from 10V to 1V to give the
100mV/DIV required at the output.

U328 is designed to generate a pulse when there
is coincidence between the slow sweep that
drives the recorder, and the rapid sweep that
drives the CRT. Both signals are applied to
U32B, the rapid sweep coming from U52D
through R79, and the slow sweep coming
through R99 as a "Record Sweep" signal. When-
ever there is coincidence between the slow and
fast sweep (every 8msec at successive points
along the sweep), a sample is taken. The sam-
ple is transmitted from U50 by U54B which goes
to the vertical signal from the memory. The
vertical signal is stored on C74, and also fed to
the recorder using U50B as a buffer. R65 and
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R66 are attenuators to derive the required
100mV/DIV from the #4V present at US50B.
During periods when the sweep is idle, the other
part of U54B shorts C74 to ground through
R19. This causes the vertical signal to stay at

zero volts when the recorder is not recording.

5.9 FRONT PANEL

This minor assembly contains the CRT control
elements described earlier, all of which inter-
face with the display via the deflection assem-
bly, A4. The single exception is the not-MEMO-
RY ON/SAVE control, which routes a negative
true or ground connection to the memory board
when active.

Actual circuit functions pertaining to the front
panel are described in earlier sections, and are
shown schematically on SD 15697.

5.10 IEEE INTERCONNECT AND INDICATOR

This facility is installed on all standard versions
of the mainframe, and provides the ability to
equip the unit to be operated over the IEEE
General Purpose Interface Bus (GPIB) when op-
tion 04 is ordered.

This feature is a customer-selected option, and
is covered in detail in Section 4 of this man-
ual. The indicator portion is comprised of three
LED displays on the front panel, situated under
the heading "GPIB", which will illuminate ap-
propriately to indicate bus status. This feature
can be added at some point after the purchase
of the instrument, if so desired, due to the de-
sign of the 1038-DI14A Mainframe
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6. PERFORMANCE VERIFICATION TESTS

6.1 PURPOSE

Information in this section is useful for periodic
evaluation of the performance of the Model
1038-D14A Mainframe. If the instrument fails

to meet one or more of the criteria listed here,
refer to Section 7.2, CALIBRATION, for making

the necessary adjustments.

These Performance Tests can also be used for
incoming inspection if a mainframe is received
without plug-in units. (Refer to Section 3.4.4
on page 3-7 for parallel procedures to be used
for incoming inspection when plug-in units and
detectors are available.)

6.2 EQUIPMENT REQUIRED

The only item of equipment required to make
these performance checks is the Model 1038-
C10 Calibration Unit, W-PMI P/N 15472.

6.3 DISPLAY SYSTEM CHECKS
Step 1:  With the D14A power switch OFF, in-
stall the Cl0 Calibration Unit per
Section 2.2 of the Cl0 Instruction
Manual. After the C10 has been pro-
perly installed, be sure that the D14A
is connected to an ac power source
that agrees with the rating on the in-
put power connector, and then turn
ON the DI14A and allow it to warm up
for at least 10 minutes.

Step 2: Set the switches on the front of the
- CI10 unit as follows:

a) HORIZONTAL to ZERO
; b) VERTICAL A to ZERO
"c) VERTICAL B to ZERO
d)  GPIB/REF to OFF
Step 3: Turn the DI4A's INTENSITY control
fully counterclockwise, noting that

the spot on the CRT screen (if visi-
ble) disappears.

Step 4: Turn the INTENSITY control clock-
wise, and note that the spot can be
made to de-focus or "bloom". Reduce
the intensity until a dim spot is dis-
played.

Step 5: Adjust the focus control, noting that
a sharp, well-defined spot can be ob-

tained. @ Re-adjust the INTENSITY
and FOCUS controls as required to

suit the preferred viewing level.

Step 6: On the front of the Cl0 unit, press
VERTICAL A CAL (6 DIV). On the .
DI14A, press the FIND BEAM button.
The spots at + and - 3 divisions should
brighten noticeably, and move slight-
ly toward the center line of the CRT
graticule. Release the FIND BEAM
button.

6.4 DEFLECTION SYSTEM CHECKS

Step I: On the front of the Cl0 unit, press
VERTICAL A ZERO and VERTICAL B
OFF. The beam should be in the cen-
ter of the CRT within 0.1 major divi-
sion both horizontally and vertically.

Step 2: Press VERTICAL A CAL (6 DIV).
Two spots should appear at 3 +0.03
major divisions above and below the
center line of the graticule.

Press VERTICAL A ZERO and HORI-
ZONTAL CAL (8 DIV). The two spots
must be 4 :0.04 major divisions on
each side of the vertical center line
of the CRT graticule.

Step 3:

This completes the Performance Verification
Tests for the Model 1038-D14A Mainframe.
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7. MAINTENANCE

7.1 PERIODIC MAINTENANCE

The following maintenance should be performed
once each year unless the instrument is oper-
ated in an extremely dirty or chemically con-
taminated environment, or is subjected to se-
vere abuse (such as being dropped). In such
cases, more frequent maintenance is required
(immediate, if abused or dropped).

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 the PC boards are properly seated in
their sockets, and that all wire lead con-
nectors are properly mated and secure on
their PC board pins.

c. Using a cloth dampened in mild deter-
gent solution, clean the exterior of the
equipment enclosure. Do not use abras-
ive cleaners, scouring powder, or harsh
chemicals. Wipe the soap residue off
with a clean damp cloth, and then dry
with a clean dry cloth.

d. Make a performance check in accordance
with the procedures of Section 6. If the
performance is within required specifica-
tions, no further service is required.

7.2 CALIBRATION

The Model 1038-D14A employs solid state com-
ponents throughout (excluding the CRT). Con-
sequently, there is very little drift due to com-
ponent aging, and adjustments to the instrument
are rarely required. If measurements indicate
that an adjustment is set within the range of
the given specification, do not attempt to put it
"right ‘on". It is often the case that variations
in the equipment used to make the test account
for small differences in measured values. Since
some adjustments can be interactive, be abso-
lutely sure that an adjustment is really required
before making it.

If a component is replaced, only the minimum
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of calibration steps should be performed, de-

pending on where the component is located in

the circuitry.

7.2.1 Test Equipment Required

L. Digital Voltmeter (DVM), Fluke 8600
or equivalent

2. Oscilloscope (scope) with 15MHz
bandwidth and 50mV/DIV sensitivity

3. Model 1038-C10 Calibration Kit, W-
PMI P/N 15472

7.2.2 Power Supplies (Low Voltage)
The three power supplies that constitute PC
board #A3 are located to the rear of the instru-
ment. After gaining access to the interior of
the unit per Section 7.3.3 on page 7-4, perform
the following procedures:

A. Install the C10 Calibration Unit per
the instruction given in Section 2.2
of the C10 Instruction Manual.

B. Connect the DVM to the "DVM"
BNC connector on the front of the
Clo.

Press the -15V button on the C10

l. If necessary, adjust A3R37 (-
15V AD3J) for DVM reading of
-15V £10mV

Note: When performing adjustments on the
low voltage supplies of the DI4A, always
start with the -15V supply.

D, Press the +15V button on the C10.
I. If necessary, adjust A3R23
(+15V AD3J) for DVM reading of
+15V £+10mV

Es Press the +5V button on the C10.

l. If necessary, adjust A3R13 (+5V
ADJ) for DVM reading of +5V

+50mV
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DANGER:

Model 1038-D14A

CRT Calibration
HIGH VOLTAGE POTENTIALS

EXIST WITHIN THE INSTRUMENT WHEN
POWER IS APPLIED. ALWAYS EXERCISE
SPECIAL CAUTION TO SAFEGUARD
BOTH PERSONNEL AND TEST EQUIP-
MENT.

The operating voltages supplied to the CRT are
generally very stable, as is the CRT itself.
That is, all spacings between grids and elec-
trodes that determine the performance of the
CRT are based upon a rigid glass and metal
structure. Consequently, it is unlikely that any
adjustments will be required unless the CRT (or
a component closely associated with the CRT)
has been replaced.

After gaining access to the deflection and high
voltage power supply circuits, perform the fol-
lowing procedure:

A.

B.

Be sure that the procedure given in
Section 7.2.2 has been performed.

Install the Cl0 and set the switches
as follows: Press VERTICAL A
ZERO, VERTICAL B ZERO, and
HORIZONTAL ZERO.

Turn the DI4A power switch ON,
and allow at least 15 minutes warm-
up time. Be sure the DI4A is in the
real time mode by releasing the
MEMORY ON switch on the front

panel.

Set the front panel FOCUS control
to mid-range. Turn the INTENSITY
control clockwise to check that a
spot can be seen on the CRT screen,
and then turn the control fully coun-
terclockwise.

Locate the deflection circuit adjust-
ment panel (near the handle on top
of the housing), and turn A4R48 (IN-
TENSITY LIMIT) fully clockwise
using an insulated screwdriver. Ad-
just A4R50 (INTENSITY CUT-OFF
LEVEL) until the dot on the CRT
screen just disappears.

I.

Turn the front panel INTENSITY
control fully clockwise. A dot
should appear on the screen. Adjust
A4R48 slowly counterclockwise until
the dot just starts to bloom or en-
large.

Verify the proper setting of the Z-
axis amplifier by turning the front
panel INTENSITY control fully coun-
terclockwise, noting the disappear-
ance of the spot. Setting the con-
trol to mid-range should give normal
viewing brightness, and turning the
control fully clockwise should cause
the spot to become very bright with

some blooming.

Ensure that the front panel FOCUS
control is set to mid-range. Gain
access to the high voltage power
supply, using Figures 7-2 and 7-3 on
pages 7-13 and 7-14 as a guide, and
adjust A5R14 (FOCUS CENTER) for
the sharpest focus. (A4RI14 is loc-
ated to the right of the instrument
handle, near the rear of the unit.)

On the deflection circuit, locate the
four deflection transistors (A4Q#4,
A4Q5, A4Q6, and A4Q7) by remov-
ing the adjustment panel near the
handle on top. Measure and record
the voltages on the collectors or
cases of these transistors. Find the
average of the four values, and ad-
just A4R148 (GEOM) until the volt-
age on its wiper measures the aver-
age value, £5V.

Note: A4R148 and A4R145 (ASTIG) are lo-
cated below the horizontal and vertical
gain and position controls.

J.

Rotate the front panel FOCUS con-
trol through its whole range while
observing the dot. Adjust A4RI145
(ASTIG) until the dot remains as
round as possible throughout the en-

tire range of FOCUS adjustment.
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7.2.4 Deflection Circuitry

DANGER: THIS CIRCUIT BOARD CON-
TAINS +250V DC WITH A HIGH CURRENT
CAPABILITY, AND IS POTENTIALLY LE-
THAL! BE ABSOLUTELY CERTAIN THAT
ALL CONNECTIONS TO THE BOARD ARE
PROPERLY MADE BEFORE STARTING
CALIBRATION, AND ALWAYS USE EX-
TREME CAUTION WHILE TESTING.

A. Be sure that the procedures given in
Sections 7.2.2 and 7.2.3.A, B, and C
have been performed before starting
at this point.

B. Adjust A4R85 (VERTICAL POSI-
TION) so that the spot is centered
vertically on the CRT screen.

C. Press VERTICAL A CAL (6 DIV) on
the front of the C10.

1. Adjust A4R77 (VERTICAL
GAIN) so that the two spots are
three divisions on each side of
the center line.

2. Repeat B and C as required

D. Press VERTICAL A OFF and VERTI-
CAL B ZERO on the C10.

lI. Adjust A4R14 (B CHANNEL
BALANCE) so that the spot is
on the center line.

2. Adjust A4R96 (HORIZONTAL
POSITION) so that the spot is
centered horizontally.

E. . Press HORIZONTAL CAL (8 DIV) on
the Cl10.

- lI. Adjust A4R88 (HORIZONTAL
GAIN) so that the two spots are
four divisions on each side of
the center line.

F. Press HORIZONTAL ZERO on the
Clo.

l. Repeat Steps D.2 and E as re-
quired.

7.2.5
A.

E.

Press HORIZONTAL SWEEP 10ms.

l.  Adjust TRACE ROTATE on the
front panel for the best parallel

alignment along the center line
of the CRT graticule.

Memory Board Calibration

Press HORIZONTAL SWEEP 10ms,
VERTICAL A ZERO, and VERTICAL

B OFF on the Cl0. The display
should be switched from real time to

memory by pressing the MEMORY
ON button on the front panel.

Connect the scope to TP2 (on the
low side of the chassis).

l.  Adjust A6R76 (HORIZ CTR) for
a scope display of exactly -5.1V

at the negative peak of the
sawtooth waveform.

2. Adjust A6R88 (SWEEP AMP) for
exactly +5.1V at the positive
peak of the sawtooth waveform.

3. Disconnect the scope.

Adjust A6R34 (VERT BAL) so that
there is no vertical movement of the
CRT trace when switching from
MEMORY ON to off with the front
panel switch.

Press VERTICAL A CAL on the C10.

I.  Adjust A6R38 (VERT GAIN) so
that the amplitude of the
square wave is the same when
the MEMORY ON button is
switched on and off.

Press VERTICAL A RAMP on the

Cl0 and set the MEMORY ON but-
ton to off.

I.  If there is a change of position
or slope of the ramp, slightl
readjust A6R76 (HORIZ CTR;
or A6R88 (SWEEP AMP) until
there is no change.
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F. Note that the cursor (vertical line
the full height of the display) is not
more than two divisions to the left
of the center line, +1 minor division.

G. Press the VERTICAL B CAL on the
C10 and note that both a ramp and a
square wave are displayed on the
CRT.

H. Press the RECORD A button on the

front panel, and note that the square
wave is no longer displayed. After

30 seconds (denoting the recorder
sweep time), the square wave should

return to the display.

I. Press the RECORD B button on the
front panel, and note that the ramp

is no longer displayed. After 30 sec-
onds (denoting the recorder sweep
time), the ramp should return to the
display.

This completes the calibration procedure.

7.3 TROUBLESHOOTING

Information provided in this section should en-
able a technician to locate a malfunction, and
determine the cause. References to the ap-
propriate paragraphs of Section 5, Electrical
Description, are provided as an aid to under-
standing detailed circuit functions.

7.3.1 Test Equipment Required

The following items are required for the servic-
ing of a malfunctioning D14A mainframe:

1. - Appropriate hand tools for disas-
sembly, repair, and reassembly.

2. A DVM Multi-meter with 4.5 digit
-resolution, and ranges from 1V to
1kV with 10 megohm input imped-
ance.

3. An oscilloscope (scope) with 15MHz
bandwidth and 50mV/DIV sensitivity.

4. A Volt-Ohm-Milliameter (VOM) with
a full scale range of 5kV (minimum)

7-4

and 20,000 ohms/volt input imped-
ance.

- i The Model 1038-C10 Calibration Kit
(W-PMI P/N 15472).

7.3.2 Initial Setup and Preliminary Checks

Step l: Connect the instrument to an ac
power source that meets with the
selected rating on the input (power
cord) connector. Do not turn on.

Step 2: Rotate the front panel INTENSITY
control fully counterclockwise.

Step 3: Perform the preliminary checks

- given in Table 7-A on page 7-7.
7.3.3 Detailed Troubleshooting

Any malfunction noted during the performance
of the preliminary checks could be due to incor-
rect setting of the dc power supplies. Gain ac-
cess to the low voltage power supply assembly
(A3) by removing the right-hand top/side cover
panel from the housing. Figure 7-1 on page 7-
12 shows the partially disassembled unit, with
the three adjustment potentiometers (pots) and
test points (TP) along the top of the A3 PC
board (near the right edge of the photo). Follow
the procedures given in Section 7.2.2 on page 7-
1 to measure the voltages and make any neces-
sary adjustments.

The 250V power supply can be checked on the
deflection circuit assembly, PC board A4, at
TPé611l. Since this supply is unregulated, its
value depends on the line voltage and load cur-

rent.

Table 7-B on page 7-8 provides further guidance
in isolating the cause of power supply failure.
The regulated supplies are similar, and are de-
scribed in general terms.

Another possible malfunction can be the ab-
sence of the trace from the CRT display. As-
suming that the low voltage power supplies
measure within specifications, the beam ap-
pears only if the following conditions are met:

the

e Electrons emitted by

cathode.

are
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e The control grid is not too negative
with respect to the cathode.

e The focus electrode has suitable
voltage applied to it.

e The horizontal and vertical deflec-
tion electrodes have equal or nearly
equal potentials.

e The 1.5kV power supply potentials
are correct.

Table 7-C on page 7-10 provides further guid-
ance in isolating the possible causes of absence
of trace.

Note: With the power OFF, remove
the metal housing labeled DANGER
HIGH VOLTAGE (shown in Figure 7-2
on page 7-13) to gain access to the
high voltage power supply PC board,
A5. Figure 7-3 on page 7-14 shows the
supply with the cover removed.

Certain faults can occur with a trace still visi-
ble on the CRT display, as enumerated in Table
7-D on page 7-11. In addition, it may be possi-
ble to isolate the fault to a specific vertical,
horizontal, or intensity control circuit by obser-
ving if the operation is normal with respect to a
given direction or intensity. If the performance
is near normal, but still out of limits after re-
pair, perform a full calibration per Section 7.2
on page 7-1.

7.3.4 CRT Replacement

Warning: Use extreme care when
handling a CRT. Avoid striking the
tube on any object or surface that
- might cause it to crack or implode.
When storing a CRT, place it in a pro-
tective carton or, temporarily, place it
face down in a protected location on a
smooth surface, with a soft mat to
protect the faceplate from scratches.

The display CRT for the D14A is replaceable in
the field by qualified service personnel. The
metal housing or shield for the CRT has been
designed to assure the proper positioning of the
tube after it has been replaced.

7.3.4.1 CRT REMOVAL PROCEDURES

1. Turn the POWER switch OFF and dis-
connect the power cord.

2. Locate the tube socket connector on
the base of the CRT neck, and remove
it by pulling it off.

3. Locate the tube clamp protruding from
the neck of the CRT, and loosen it
with a screwdriver.

4. Locate the anode high voltage con-
nector near the front of the CRT, and

disconnect it.

5.- Remove the two screws securing the
bezel to the CRT per Figure 7-5 on
page 7-16. Remove the bezel and light
filter.

6. Gently push on the base of the tube,
guiding the tube out through the front

panel, using one hand to support the
front of the tube.

Note: At this time, just disengage the tube
from its seating and remove about half way
to enable access to the trace rotation coil
attached to the tube.

7. Remove the tape strips securing the
trace rotation coil to the wide seg-
ment of the neck of the CRT. Leave
the coil in the CRT shield.

8. Complete the removal of the CRT, ob-
serving the Warning given at the be-
ginning of this section.

7.3.4.2 CRT INSTALLATION

Installation of the replacement CRT essentially
consists of the reversal of the preceding remov-
al procedures. Some notes of precaution in-
clude:

l. Ensure that the CRT anode is properly
oriented to allow re-connection of the
high voltage lead.

2. If the tape securing the trace rotation
coil appears to lack adhesive, replace



it with new (equivalent) tape.

3. DO NOT OVER-TIGHTEN the CLAMP
on the neck of the CRT. (Later mod-
els may have a spacer installed to pre-
vent over-tightening.)

7.3.5 Replacing Other Components

Illustrations specified in this section should be
helpful in disassembling the unit to replace var-
ious electronic components.

7.3.5.1 POWER SUPPLY PC BOARDS (A3
AND A5)

The low voltage power supply, PC board #A3,
can be removed by removing the right panel
cover from the housing, per Figure 7-1. Before
disconnecting the assembly from its plug-in
connector, it is necessary to remove the three
phillips-head screws located vertically in line
above the AUX 2 BNC connector, inside the fins
of the heat sink, on the D14A rear panel.

If it is necessary to service other elements of
the low voltage power supply system, the entire
lower half of the rear panel of the instrument
can be disassembled. Remove the eight phil-
lips-head screws (six at the top and bottom
edges and two at the sides) around the perime-
ter of the panel and allow it to swing down, as
shown in Figure 7-5 on page 7-16.

The high voltage power supply assembly, PC
board #A5, can be removed by removing six
phillips-head screws from the upper half of the
rear panel (reference the top of Figure 7-5).
Remove the pan-head phillips screw that se-
cures the high voltage power supply cover, and
allow the entire upper panel to swing down as
shown in Figure 7-6 on page 7-17.
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Table 7-A. Preliminary Checks for Troubleshooting

1‘

3.

Test

Press POWER switch ON

Advance intensity con-
trol clockwise; set
focus as required

Go through the per-
formance checks,
Sections 6.3 and 6.4

Indication

Red POWER indicator
should illuminate

After 3 minute (maximum)
warmup, a dot should
appear at center screen.

It should be possible
to achieve proper focus

As specified in Sections
6.3 and 6.4

Remarks and Probable
Cause of Malfunctions

1. Rear panel fuse, F1
2. Defective power cord

3. Wiring between switch
and rear panel

4. Power switch defective
5. POWER indicator lamp faulty

6. Rear panel line voltage sel-
ector set to incorrect voltage

See detailed troubleshooting
information in Section 7.3.3
and Tables 7-B and 7-C

Vertical or horizontal deflection
more or less than 3 divisions;
adjust vertical or horizontal gain
per Section 7.2.4
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Table 7-B. Power Supply Troubleshooting

Indication

250V Supply
+250V reads low or 0

All low voltage supplies

Low output voltage

High Output Voltage

Remarks and
Probable Causes

3.

Wrong line voltage

Rectifier A4CRI

Filter capacitor A4Cl

Wrong line voltage

Filter capacitor

Rectifier assembly

If + and - supplies
low

Excess load

Open drive transistor
or series regulator
transistor

I. C. amplifier
Reference diode

Transformer Tl

Shorted regulator
transistor

Shorted regulator
transistor

I. C. amplifier

Further Checks
and Remedys

Reset switch at the power cord
input to correct voltage

Check diode front/back ratio,
replace entire bridge if bad

If ripple greater than 5V p-p, re-
place

Reset switch at power cord con-
nector input to correct voltage

Check p-p ripple; approx values are
0.1V for +5V supply & 0.2V for
+15V supply

Measure raw, unregulated voltage

Check - supply first & adjust as
required

Disconnect each wire to supply &
check if fault clears

See Section 5.5 on page 5-4; use
ohmmeter to check further

See Section 5.5 on page 5-4
See Section 5.5 on page 5-4
Check rms ac secondary voltage

Check with ohmmeter

Check with ohmmeter

See Section 5.5 on page 5-4

(continued on next page)
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Table 7-B. Power Supply Troubleshooting (con't.)

Remarks and Further Checks
Indication Probable Causes and Remedys
High Output Voltage 4. Misadjusted Re-adjust
(con't.)
5. Short to higher Check other supplies for
voltage supply same voltage
Excessive Ripple 1. Wrong line voltage Reset to correct line voltage
2. Filter Capacitor Replace if raw ripple excessive

7-9
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Table 7-C. Isolating the Cause of CRT Trace Absence

Test

Look at CRT near
the connector end

Carefully measure 1.55kV
at TP504 using H.V. range
of VOM

Measure collector of A4Q3
of the Deflection circuit

Measure voltage at A4Q6
and A4Q7 of the Deflection
circuit

Indication

Heater should glow red

-1.55kV 75V

Vary the INTENSITY
control from stop to
stop. Voltage should
vary approx. 85V or more

Should be approx. equal,
and average about 130V
(or "DIV")

Remarks and
Possible Cause of Fault

l.  Check wiring from the
transformer to CRT heater

DANGER: IN STEP 2, -1500V DC
IS PRESENT AT THE OTHER END
OF THE CONNECTOR.

2. Disconnect 2 wire connector
from the high voltage board,
going to the transformer;
measure approx. 6.3V rms at
the transformer end.

3. Measure heater resistance;
replace CRT if open

1. Check primary supply wiring
2. A5Ql in the HVPS has failed

Note: If this occurs, several other
components may be defective as
well and should be checked before
operation is resumed. These com-
ponents can include A4Q3, A4US,
A4CR12, A5R10, A5R8, AS5TI, or
the CRT filament

l. Intensity limit control adjust

2. See Section 5.7.1 of the
manual for circuit description

3. Check A4U8

l.  Vertical deflection amplifier;
See Section 5.6.3 of manual

2. Vertical preamp A4UL4B or A,
or push-pull A4Ul6A. To de-
termine which, measure input
to deflection amplifier at
A4Ul4, pin 3. Voltages should
be 0V £0.3V. See Section 5.6.3
for circuit description

(continued on next page)
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Table 7-C. Isolating the Cause of CRT Trace Absence (con't.)

Remarks and

Test Indication Possible Cause of Fault
Carefully measure the Focus Should be approx. -1100V 1. VOM may load circuit, so try
voltage at the wiper of the varying focus control to see
Focus pot with VOM on H.V. if voltage changes

range. (See Section 7.5.3
and Figure 7-6)

Look for trace after long Dim trace or no trace I. CRT is defective. Be sure

warm-up time that all preceding conditions
have been met before assum-
ing a defective CRT

Table 7-D. Troubleshooting When the Trace is Visible

Indication Remarks & Possible Cause Further Checks
Trace bright & off axis 1. Beam finder switch Test with VOM, replace
shorted
2. Grid control circuit Measure A4Q3 collector; see
A4Q3 (Deflection) Table 7-C
3. Focus control See Table 7-C
Beam doesn't deflect 1. Deflection preamp See Section 5.6.3
when fixture switch
set to +3 2. Deflection amplifier See Section 5.6.3
Inténsity starts to CRT probably defective

brighten, then dims as
INTENSITY control is
rotated ¢lockwise

Non-linear trace Adjust GEOM and ASTIG
controls
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Figure 7-1. Right Side of DI4A With Cover Removed
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Figure 7-2. Left Side of D14A Showing the HVPS and Access to CRT
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Figure 7-3. HVPS With Cover Removed
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Figure 7-4. Bezel Removal and Installation
(Remove top and bottom screws on the right of the CRT)
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Figure 7-5. Low Voltage Power Supply (A3) Disassembled
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POWER FUSE & SELECTOR
INPUT QUTPUT * USE CORRECT VOLTAGE SETTING
AND FUSE SEE MANUAL

GPB ADDRESS
L. wen

i

©

IEEE 488 GPIB

Figure 7-6. High Voltage Power Supply (A5) Disassembled
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SECTION 8

SCHEMATIC DIAGRAMS & PCB ASSEMBLY DRAWINGS

PC Board Assembly Drawings showing the physical location of all of the electrical components on
the boards are to the left of the folded out schematic, where applicable. The Assembly Drawing
for a particular PC board will either be on the apron of the schematic for the board or on the back
of the preceding schematic.

Reference Drawing Page ,
Designator Number Number

- 1038-D14A Display (2 sheets) 15697 8-3 & 8-5

Al Interface Circuit 14102 8-7

A2 v Interconnect Circuit 15697 8-5

A3 Power Supply Circuit 14127 8-9

Al Deflection Circuit 14088 8-13

A5 High Voltage Supply Circuit 14096 8-11

A6 Memory Circuit (2 sheets) 15528 8-15 & 8-17

A7 Front Panel Circuit 15697 8-3

A8 . IEEE Interconnect Circuit 15697 8-5

A9 IEEE Indicator Circuit 15697 8-5

"Al0 IEEE Interface Bus Circuit

(2 sheets) 15766 8-19 & 8-21

8-1
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SIFPPLEMENTARY DATA
MODEL 1038 SPEC 52594
Hodel 1038 Spec 5294 is a Model 1038 system which consists of
the following items:
§ i
1 each 1058-D144 Mainframe
1 each 1038-H13 Horizontal Plug-in
2 each 1038-V12 Vertical Log Plug-in
3 each 13782 Power Detsctor
1 each 12839-1 Extension Cable, 25 feet
‘; 1 each 126839-4 Extension Cable, 200 fest
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Model 1038-D1gA

SECTION 2
REPLACEABLE PARTS LISTINGS

Description Page No.
Maintrame/Display Chassis Assembly #15597 cuveuserassseresranrrrsssnssrsansaesses =2
Intertace PC Board Assembly #14101 (Board #AL)sssvsrerecrssssnnsnasssnssscssnnes 9-3
Interconnect PC Board Assembly #15778 (Board #A2) vuveevsercssnssinnannnscnsnenss 9=l
Power Supply PC Board Assembly #16126 (Board #A3) vvcvvvniniiniciitctocacennsn 94
Deflection PC Board Assembly #14087 (Board #AY).eesecssnsssssssstsnsssnses covase Pl
High Voltage PC Board Assembly #14095 (Board #AS)ccconsececcssessssssssssceevev I*il
Memory PC Board Assembly #15527 (Board #AB) cevvvvessrsssssssssssssnsssssssryad=13
Front Panel PC Board Assembly #14413 (Board #A7) v ieverssssssssssssssssssssssnes =20
[EEE Interconnect PC Board Assembly #14493 (Board #A8) covvvvvrnnnsnssnns PURSR = . |
IEEE Indicator PC Board Assembly #15769 (Board #A9) ceovsrssrsrecscsssscssnonaes 921
[EEE Interface Bus PC Board Assembly #15765 (Board #ALD)..svvvicasssssssssnssses 3=21
W-PMI Part Number Cross Reference to Original Manufacturer's Part Number. ... .oea. 927
Faderal Supply Code Numbers for Manufacturers veeeeensssssnnns PN — -



Mode] 1038-D1sA

CIRCUIT _
REFERENCE | PART NO. DESCRIPTION
MAINFRAME/DISPLAY
CHASSIS ASSEMBLY #15597
Al 14101 Interface PC Board Assambly
-AZ 15778 Intarconnect PC Board Assembl
A3 14126 Power Supply PC Board mfy
Al 14087 Deflection PC Board Assembly
AJ 14095 High Voltage PC Board Assambly
Ag 15527 Memory PC Board Assembly
A7 14413 Front Panel PC Board Assembly
Al 14493 IEEE Interconnect PC Board Assembly
A3 15709 [EEE Interface PC Board Assembly
AlD 15765 IEEE Bus Intarface PC Board Assembly (Option #04)
CR1 15775 Diode, EDI PKIOF or PALD
CR2 16965 Diode, LED, Red
CR3 15773 Diode, EDI PKIOF or PALD
Fl 13038-1 Fuse, 2.0A 250V
1 16364 AC Receptacle
J2
through
35 10063 Connector, BNC, UG-109/U
16 Not Used
37 10043 Connector, BNC, UG-1094/U
I8 11689 Connector, BNC, Insulated
J9 11689 Connector, BNC; Insulated
Jio 11689 Connector, BNC, Insulated
Jil 14931-1 Connector Housing, 2 contacts
Ji2
through
Ji5 11689 Connector, BNC, Insulated
Jle L0043 Connector, BNC, UG-109%4/U
Ll L4347 Twist Coil
R1 137311 Resistor, Varjable Fo] G +20% 1/2W
R2 11676~1 Resistor, Variable 100K +20% |/2W
R3 1460]-2 Resistor, Variable 3Ma +20% 1/2W
Ro 157312 Resistor, Variable 100K  £20% 1/2W
R3 L1845-5 Resistor, Metal Glaze 36K o +10% 2W
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Model 1038-D1§A

CIRCUIT .
REFERENCE | PART NO. DESCRIPTION
R6 11845-5 Resistor, Metal Glaze 36K 0 «10% 2w
RrR7 11865-5 Ra=sistor, Metal Glaze 36K n +10% 2w
=51 11865-5 Resistor, Metal Glaze 36K 1 £10% 2w
R9 14877-1 Resistor, Metal Glaze 22K 0 +10% 3w
Tl L4093 Transformer
Vi 14548 CRT Tube
Wi L4567 Cable Assembly
w2 15686 Cable Assembly, Main
w3 14569 Cable Assembly
Wi l1&570 Cable Assembly, CRT
] L5685 Cable Assemhly
51 12483 Switch, Single Pole, Momentary
52 12583 Switch, Single Pole, Momentary
INTERFACE
PC BOARD (A1) ASSEMBLY #14101
AlCI 10000-11 Capacitor, Ceramlic LO1uF +20% ooV
AlCzZ 10000-11 Capacitor, Ceramic 0.luF +204  loavy
Alll 125505 Connector, 49 contacts
Allz2 12040-5 Connector, U4 contacts
AlJ3 12440-3 Connector, %4 contacts
AlJs 12440-] Connector, 36 contacts
Al1TS 14514-] Post, .025 square
AlJ6 14514-] Post, .025 square
AlRI 10013-13 Resistor, Carbon Film 1004 15%  L/uW
AlR2 126449-22 Resistor, Metal Film 2300Ka  20.1% /3w
AlRY 10013-29 Resistor, Carbon Flm 2.2K0 £3% Ljew
AlRSG 12449-22 Resistor, Metal Film 2500K T - +0.1% |/3W
AIRY 10013-29 Resistor, Carbon Film 2.2K0 +5% L /6w
AlLRG6 10013-13 Resistor, Carbon Film 100 0 +5% Liaw

9-3




Model 1038-D14A

CIRCUIT
REFERENCE | PART NO. DESCRIPTION
AlUL 14521 Integrated Circuit LM3353N
INTERCONNECT
PC BOARD (A2) ASSEMBLY #]577%
A2C! 10238-3 Capacitor, Elect. 82500uF +100% -10% 10V
A2C2 10238-4 Capacitor, Elect. 7300 F +100% -10% 23V
A2C3 10238-4 Capacitor, Elect. 73500 F  +100% -10% 25V
AZ2CH 10000-11 Capacitor, Ceramic LOluF +20% 100V
A2l Not Used
A232 14654 Tabs
A233 Not Used
A23% 12440-4 Connector, 30 contacts
AZ13 14654 Tabs
A216 14516-1 Post, .023 square
A217 14655 Connector, 36 contacts
A2R1 10013-21 Resistor, Carbon Film k700 +5% 18w
AZR2 10013-33 Resistor, Carbon Film 760 £5% Law
A2R3 10013-3}) Resistor, Carbon Film 33K £5%  1/4w
AZR4 10013-33 Reslstor, Carbon Film §.7Ka +5% L/aw
POWER SUPPLY
PC BOARD (A3) ASSEMBLY #14126
A3Cl 10787 -5 Capacitor, Tantalum 63uF +20% L5V
A3C2 10000-11 Capacitor, Ceramic 0.1 uF £20% 100V
A3C3 10000-1 Capacitor, Ceramic 100pF  $20% l0oOV
A3CH 10000-4 Capacitor, Ceramic HOLuF $20% 1000V
A3CS 107874 Capacitor, Tantalum 68 ,F $20% L5V
A3CE Not Used
A3C7T Not Used
AlC3 Not |lsed
AlCH 10585-1 Capacitor, Ceramic 220pF +5% 1000V
A3Clo 10000-4 Capacitor, Ceramic 001 F +20% |ooOV
A3Cl1 10000-4 Capacitor, Ceramic DOl wF +20% looOQV
A3Cl2 10000-11 Capacitor, Ceramic Ol uF «20% 100V
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Modei 1038-DI%A

CIRCUIT

REFERENCE | PART NO. DESCRIPTION
A3CI3 107874 Capacitor, Tantalum 68 uF £20% |5V
A3Cl14 10000-4 Capacitor, Ceramic 001 ,F +20% 1000V
A3Cl13 10000-4 Capacitor, Ceramic L001 ,F +20% 1000V
A3Cls 10000-11 Capacltor, Ceramic L1 uF +20% 100V
A3CI17 10787-4 Capacitor, Tantalum 68 F +20% 15V
A3CRI 10043 Diode ING14S
A3CR2 11863 Diode IN3229B 4.3V +3%
A3ICR3 Not Used
AJICRE 10043 Diode ING1GY
AICRS 10043 Diode INGLGE
AICRS 10043 Diode ING18E
A3ICR7 10043 Diede ING14R
A3CRHS 10043 Diode ING14E
AICRY 100L3 Diode INGLGR
A3CRI10 10065 Diode IN823
A3CRII 10043 Diode ING143
A3CRIZ 10043 Diode INGLGE
A3CRI13 100661 Diode INg333
A3CRI4 10043 Diode INGLIGS
A3CRIS 10046~ Dicde ING3E3
A3CRI1& 11365 Diode HP2900
A3F] 10064-13 Fuse, 10A 125V
A3l
through
A319 14320-2 Test Jack
A30Q1 11119 Transistor 2NU250
A3Q2 10206 Transistor 2N2053
A3Q3 14622 Transistor 2N6LE6
A3Q4 14623 Transistor 2N643T
A3Q35 i0206 Transistor 2N3053
A2Q6 10927 Transistor 2NG3 4
A3Q7 14622 Transistor 2N6LE6
A3R] 10015-133 Resistor, Metal Film B9.9K0 1% 1/8W
AlR2 10015-211 Resistor, Metal Film 2.74K0 «i% /8w
AIR3 14935-1 Resistor, Wire Wound 0.l n £10% 4w
A3RY 10013-37 Resistor, Carbon Film 10K 3%  l/aW
AJRS 10015-19 Resistor, Metal Fiim LOCKG £1% L/8W
AJRE 10015-13 Resistor, Metal Film 100K & 1% L/8w
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Model 1038-Dl4A

CIRCUIT

REFERENCE | PART NO. DESCRIPTION
A3R7 10013-33 Resistor, Carbon Fllm 8.7K4G £3%  1/ew
A3RS 11865-4 Resistor, Metal Glaze 5n +10% 2w
A3R9 10013-25 Resistor, Carbon Film IKa 3% l/aw
A3RI0 10013-29 Resistor, Carbon Film 2.2K0 +3% L/hw
A3R1I 10013-33 Resistor, Carbon Film 47K ) £5% /W
AJRI2 10015-183 Resistor, Metal Film 3B.2K0 ¢i% 1/8W
A3RI3 10046-3 Resistor, Variable Comp 10Kn £20% 1/4w
A3R1S 10013-11) Resistor, Carbon Film 630 +3%  l/aw
A3RILS 14935-] Reslstor, Wire Wound 0.1 0 +10% ow
A3RI1& Not Used
A3R]7 10613-25 Resistor, Carbon Film IKa +5% 1/aw
AJRIE 16613-37 Resistor, Carbon Film 10K +3% L/aw
AJR|? 10665-2 Resistor, Carbon Comp 100% £10% 1w
AJR20 10013-29 Resistor, Carbon Film 2.2Ka +5%  1/ow
A3R2l 10015-65 Resistor, Metal Film 4,99K0 +1% 1/8w
A3R22 12649-21 Resistor, Matal Film 10.00K0  +0.1% 1/8W
AIRZ3 10046-9 Resistor, Variable Comp 106 +20% 1/8W
AJR24 12649-2] Resistor, Metal Fiim 10.00K 7 £0.1% L/8W
AJR25 12669-51 Resistor, Metal Film Z000KQ +0.1% 1/8W
AJR26 14935-1 Resistor, Wire Wound .1a +10% 4w
A3RZ?7 12649-75 Resistor, Metal Film L765KS  £0.1% 1/sw
AJR28 1264937 Resistor, Metal Film 20.00K  £0.1% 1/8w
A3R29 1245%-37 Resistor, Metal Film 20.00K:  30.1% 1/8W
A3R30 10665-3 Resistor, Carbon Comp 100 © £10% 1w
A3R3] 10013-25 Resistor, Carbon Film IK & 3% /oW
A3R32 10013-37 Resistor, Carbon Fllm 10K A 3% 176w
A3R33 10013-61 Resistor, Carbon Film IM @ £5%  1/kW
A3R34 10015-20 Resistor, Metal Film L.10KG 1%  1/8w
A3R35 10015-84 Resistor, Metal Film 2.10K0 1%  1/8W
A3R36 100 5<63 Resistor, Metal Film 99K 1 +1% 1/8W
AIRI7 1711-1 Resistor, Variable 5001 +20% /2w
A3R3S8 10015-176 Resistor, Metal Film 3.48K0 +1% /8w
A3R39 126449-37 Resistor, Metal Film 20.00K 0 20.1% /8w
AJRAO 12569-74 Resistor, Metal Film LIB2KO  £0.1% 1/3W
A3RS] 14935-1 Resistor, Wire Wound 0.1 a 210% LW
AlR&42 12449-37 Resistor, Metal Film 20.00K &  40.1% 1/3W
AJRu} 12449-19 Resistor, Metal Film LOOOK  20.1% 1/3W
AIRG4 lo142-4 Resistor, Carbon Comp 67 g +5% Law
AUl 14621 Integrated Circuit LMISEN
A3U2 1387 Integrated Circuit LMA24N
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Model 1038-D14A

CIRCUIT
REFERENCE | PART NO. DESCRIPTION
DEFLECTION
PC BOARD (A4) ASSEMBLY #14087
A&Cl 10003-16 Capacitor, Electrolytic 40 uF
AGC2 10000-11 Capacitor, Ceramic Ll F :20% 100V
ALC3 10000-11 Capacitor, Ceramic LlLuF +20% |00V
ALCE 10000-11 Capacitor, Ceramic 01 uF :20% 100V
ASCS 10000-11 Capacitor, Ceramic L1 uF +20% 100V
A4Ce 10000-11 Capacitor, Ceramic L1 uF +20% 10OV
ALC? 10000-11 Capacitor, Ceramic A1 uF +20% loOy
ALCSE 1000]-2 Capaciter, Ceramic 4.7pF 3% 1000V
A4C9 10000-1 Capacitor, Ceramic 10CpF £20%  lDOQV
AsCIlO0 10000-11 Capacitor, Ceramic {1uF +20% 100V
A4CL1 10000-11 Capacitor, Ceramic J1uF +20% 100V
ABC12 10000-11 Capacitor, Ceramic LOLuF +20% 100V
A4CIL3 100G0-11 Capacitor, Ceramic J1uF +20% 100V
ALCl4 10000-1 Capacitor, Ceramic L0CpF +20% 1000V
A4CLS 10000-11 Capacitor, Ceramic L1 uF +20% 10OV
ARClE 105854 Capacitor, Ceramic 680pF +3% 1000V
ARCI7 10000-11 Capacitor, Ceramic O1uF +20% 100V
AWCI13 10000-1 Capacitor, Ceramic 1G0pF +20% 1000V
Ad4Cl9 10000-4 Capacitor, Ceramic L01uF +20% looov
ALCz0 Not Lsed
AucCz] 10G00-11 Capacitor, Ceramic L1uF +20% 100V
AWC22 10000-11 Capacitor, Ceramic LluF £20% OOV
AuC23 10787-3 Capacitor, Tantalum 27uF +20% 20VDC
AUC24 10000-3 Capacitor, Ceramic 470pF +20%  loOOV
ALC23 10000-11 Capacitor, Ceramic DI uF +20% ooV
A4C26 10000-11 Capacitor, Ceramic L1 uF +20% 100V
AWC27 10001-2 Capacitor, Ceramic §.7pF +3% 1000V
ALC28 10001-6 Capacitor, Ceramic 47pF +5% 1000V
ALC29 10000-3 Capacitor, Ceramic 470pF +20% 100V
ALC30 10000-4 Capacitor, Ceramic D01 uF +20% loov
A&C31 10000-1 Capacitor, Ceramic 100pF +20% 1000V
A4C32 10000-1 Capacitor, Ceramic 100pF +20% 1000V
A&C33 10000-1 Capacitor, Ceramic 100pF +20% 1000V
ALC3H 10000-1 Capacltor, Ceramic 100pF $20% 1000V
AWCHS 10000-! Capacitor, Ceramic 100pF $20% 00OV
AuCle Factory Selected
A4C37 10003-5 Capacitor, Elect. 100uF +30% -10% 35V
AUCRI 16420 Diode MDA106A
ARCR2 10063 Diode ING14E
ALCR3 10885 Diode INS578 (Standard)
ALUCRA4 10043 Diode ING148
AUCRI 10885 Diode 1N2378  (Standard)
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Model 1038-DI14A

CIRCUIT

REFERENCE | PART NO. DESCRIPTION
AGCRS 10043 Diode ING1&E
AWCR7T 10043 Diode INGIGS
ALCRS 10043 Diode INGIGE
A4CRY 10043 Diode ING143
A4CRIO 10043 Diode IN4 LGS
A4CRI11 10063 Diode ING158
AYCRI2 10064.2 Diode IN&385
ASCRII 10063 Diode INGLGS
AGCRIG 10043 Diode ING1&8
ASCRIS 10043 Diode INGLIES
AYCRI16 10043 Diode INGIGE
A&l
through
A4I9 14516-1 Post, .025 square
AWII0
through
A4l19 14320-2 Test Jack
A4320 _ Not Used
A4J21 10600 Pin, .058 diameter
AsQI 10025 Transistor PN3644
ALQ2 13638 Transistor SE7056
ASQ3 13638 Transistor SE7056
A4Ql 13638 Transistor SE7056
ALQS 13638 Transistor SE7056
ALQs 13638 Transistor SE7056
ASQ7 13638 Transistor SE7056
AGRV] 16419 Varistor, Metal Oxide 710V
AGRI 10152-8 Resistor, Carbon Comp 471 5%  1/ew
AGRZ 1244937 Reslstor, Metal Film 20.00K0  +0.1% /8w
A4R3 12449-21 Resistor, Metal Film 10.00K0  20.1% 1/3w
AlRY 12449-2] Resistor, Metal Film 10.00K0  0.1% 1/8w
AGRS 126649-37 Resistor, Meta! Film 20.00Kn  £0.1% 1/8W
ALRSG 10162-8 Resistor, Carbon Comp 470 +3%  lfaw
AGR7 12649-16 Rasistor, Metal Film 130.00K0  £0.1% 1/8w
AURS 10013-28 Resistor, Carbon Film L8Kn 3%  l/ew
ALR9 1265918 Resistor, Metal Film 7.500K0  #0.19% L/8W
ASRIO 10015-206 Resistor, Metal Film 7.50K 0 +1% /8w
AGRIEIL 10015-210 Resistor, Metal Film 150.0K0  «1% 1/8w
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Model 1038-D14A

CIRCUIT
REFERENCE | PART NO. DESCRIPTION

ALR12 12649-37 Resistor, Metal Flim 20,00K T :0.1% /8w
ALRL) 12449-2] Resistor, Metal Film 10.00Kk2 +0.1% |/8wW
ALR 14 10046-10 Resistor, Variable Comp 100Kn  £20% L/4wW
ABRLS 100]13-69 Resistor, Carbon Film B.7ME +5% 14w
ALRILG 12449-2] Resistor, Metal Film 10.00K5 +0.1% |/3w
ALGRLT 12449-37 Resistor, Metal Film 20.00K & £0.1% 1/3W
ASRIR 10013-28 Resistor, Carbon Film L3K G +£5%  1JawW
ALGRL9 126449-16 Resistor, Metal Film 150.00K0 +0.1% 1/8W
ARR29 1244918 Resistor, Metal Film 7.300K0 +0.1% 1/3W
AWRZL 10015-206 Resistor, Metal Film 7.50K: 1% L/BW
A4R22 10015-210 Resistor, Metal Film 150.0K0 +1%  1/8w
A4R23 12u49-37 Resistor, Metal Film 20.00K0  10.1% 1/8W
AGR24 12049-21 Resistor, Metal Film 10.00K0 +0.1% 1/8wW
AGR2S 12449-21 Resistor, Metal Film 10.00K: +0.1% 1/8W
A4R26 12649-37 Resistor, Metal Film 20.00K%  30.1% 1/8W
AGR2? 12049-16 Resistor, Metal Film 150.0K01  +0.1% 1/8W
AGR28 12048-18 Resistor, Metal Film 7.500Kn  +0.1% 1/8wW
AUR29 1001 5-206 Resistor, Metal Film 7.50K g +1% L/8w
A4RI0 10015-210 Resistor, Metal Film 150.0Ka 1% /8w
AuR3| 10013-37 Resistor, Carbon Film 10K @ +3% Liaw
ALR32 10013-49 Resistor, Carbon Film 100K o +5% 1/ew
AUR33 10013-37 Reslstor, Carbon Film 10K o +5% L/aw
ALR3G 10G13-4% Resistor, Carbon Film 100K q =53% L/Gw
ALR3S 10013-25 Resistor, Carbon Film IKa +3% L/aw
AUR36 1001325 Resistor, Carbon Film 1Ka £5% /oW
ALR37 10013-37 Resistor, Carbon Film 0K +5% I/ew
A4R38 10013-37 Resistor, Carbon Film 10K 2 5%  1/sW
ALR39 10013-49 Resistor, Carbon Film 100K +3% 1w
AGR&0 L0013-41 Resistor, Carbon Film 22K +5%  1/6wW
AGRG| L0013-41 Resistor, Carbon Film 22K +5%  lfew
-AURS2Z 10013-37 Resistor, Carbon Film 10K +3% tiew
ALRY3 ols2-8 Resistor, Carbon Comp 47 0 3% /6w
AURLY 10013-4] Resistor, Carbon Film 22K a +5%  1/4W
A4RGS 10013-25 Resistor, Carbon Film IKG +5% LW
A4R46 Mot Used

ALRG7 10162-8 Resistor, Carbon Comp 47 4 +5% 14w
AWRud 10086-3 Resistor, Varlable Comp 50K +20% L/oW
ALRY9 10053-39 Resistor, Carbon Film 15K +5%  1/8W
ALRS0 100462 Reasistor, Variable Comp 20K +20% 1/4W
ALRS| 10013-38 Resistor, Carbon Film 12K3 5%  1/ew
ALR 52 10013-4] Resistor, Carbon Film 22K4 +5% L/aw
ALGRS3 1001337 Resistor, Carbon Film 10KS +58% 1/6W
ALRSL 10013-37 Resistor, Carbon Film 10K +59% L/aw
A4RSS 10013-23 Resistor, Carbon Film 1Kn +5% 1/sw
ALURSE 100L3-23 Resistor, Carbon Film 10 +5% 1/awW
A4RS7 12649-21 Resistor, Metal Flim 10.00KR  20.1% I/BW
ABRSSE 10142-8 Resistor, Carbon Comp 7 4G £ 5% 1/4wW
AURS9 12649-33 Resistor, Metal Film 100.00KG  40.1% 1/8W
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CIRCUIT

REFERENCE | PART NO. DESCRIPTION

A4R6D 1264933 Resistor, Metal Flim 100,00K 0 40.1% 1/8w
ALRG6! 12449.2] Reslstor, Metal Flim 10,00K0O  $0.1% 1/3w
ALRGZ 10142-8 Reslstor, Carbon Comp &7 £5% 1/hw
ALRA3 12849-21 Resistor, Metal Fiim 10.00K0  :0.1% 1/ew
ALRGS 10142-8 Resistor, Carbon Comp 470 3%  ljaw
AGRGS 10142-8 Resistor, Carbon Comp &7 0 +3% l/aw
ALURés 12449-33 Resistor, Metal Film 100.00K 2 +0.1% 1/8W
ABRG7 12649-33 Resistor, Metal Film 100.00K3 :0.1% /8w
A4RES 12649-21 Resistor, Metal Film 10.00KR  +0.1% /8w
AURES 10015-7 Resistor, Meta! Film 10.0KA 1%  1/8w
AGRT70 10142-8 Resistor, Carbon Comp 47a * 5%, L/esw
A4RTI 1001317 Resistor, Carbon Film 2200 3% 1ew
AkR72 Not Used

A4R73 | Not Used

AGR7G 10013-17 Resistor, Carbon Film 2200 5% I/sw
AGRTS 10013-25 Resistor, Carbon Film IKn +5% L/aw
A4R76 10142-8 Resistor, Carbon Comp 47 G £3% 14w
AURTT 10046-8 Resistor, Variable Comp oK @ £20% /oW
AKR7Y 10015-207 Resistor, Metal Film 20.0Kg +1% 1/8W
A4R79 10015-7 Resistor, Metal Film 10.00Kn  +1%  1/aw
A4RS0 10142-8 Resistor, Carbon Comp %7 0 +5% /oW
ASRA! 10015-102 Resistor, Metal Flim 249K n +1% 1/8wW
A4RS2 10142-3 Resistor, Carbon Comp 47 n £5%  1/aw
A4RE3 Loo|5-19 Resistor, Metal Film 1.0K n +19% 1/8w
AsREY 10015-19 Resistor, Metal Film L.OK 1 +1%: 13w
ASRES 10046-3 Resistor, Variable Comp 30K n +20% l/aw
ASREs Not Used

A4RE7 10013-] Resistor, Carbon Film 10n +3% 1/aw
AGRS3 10046-8 Resistor, Variable Comp (/] v} +20% /4w
AGRSE9 10013-582 Resistor, Metal Film 200.0Kn  +1% 1/8W
AGRS0 10013-3% Resistor, Carbon Film 12K 0 +5% 1/vw
ARSI 100] 5-62 Resistor, Metal Flim 000K +1% wa_w
AkR92 10015-30 Resistor, Metal Film 7.68K o £1% L/8W
A4R92 10015-133 Resistor, Metal Film ¥.9K 1 +1% 1/8W
ALRIY 1001 5-7 Resistor, Metal Film 10.0K o +1% 1/8W
ALRYS 10013-13 Resistor, Metal Film 100.0KO  +1% 18w
A4RI6 10066-3 Resistar, Variable Comp 50K +20% l/aw
ALRS7 10015-205 Resistor, Metal Film 768 0 t1% /8w
ALRIE 1001 5-30 Resistor, Metal Film 7.68K0 1% 1/8W
ALR99 10013-75 Resistor, Carbon Film K0 £5%  1/aw
A4RI00 Not Used

ALR 0] 10015-256 Resistor, Metal Film 1.50Ka +1% /8w
ALR D2 10015-205 Resistor, Metal Film 7680 +1% /3w
AURIG) 12449-30 Resistor, Metal Film 30.00Ka  20.1% 1/8W
ALR 106 12649-30 Resistor, Mets| Film 30.00KO :0.1% 1/8W
ASRIOS Not Used

A4RIDE 1001313 Resistor, Carbon Film 100 o £3% 1w
ALRL0? L0013-25 Realstor, Carbon Film IKn +3%  L/WW
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CIRCUIT

REFERENCE | PART NO. DESCRIFTION
ALGRLIOS 10013-25 Resistor, Carbon Fllm 1K@ £5% 17w
A4R1L09 10013-13 Resistor, Carben Film 0o s £9% 1/6w
ASRLLIO Not Lized
AGRILLL Mot Lised
AsRILLZ 10013-43 Resistor, Carbon Fllm I3K0 3% /bW
ASRIL3 10013-37 Resistor, Carbon Film 10K 0 £5% 1/4W
ALRI1S 12649-45 Resistor, Metal Film 250.00K0  £0.1% 1/8wW
ASR1LS 12649-30 Resistor, Carbon Film 30.00K0 £0.1% 1/8W
ALRLLS 10633-1 Resistor, Carbon Film 1.010 3% 1w
ALRLL? 1204966 Resistor, Metal Film 31.50K0 +#0.1% 1/8W
AGELLS Not Used
ASRILLY 1001349 Resistor, Carbon Film 100K 1 +3% L/aw
AFRIL20 10142-8 Resistor, Carbon Comp 470 +5% 1/ew
AGRIZ2L 10013-25 Resistor, Carban Film 1KR +5% 174w
AGRL22 tonl3-29 Resistor, Carbon Film 2.2KN +5% /4w
ARRI123 10013-29 Resistor, Carbon Film 2.2K0 5% 1/6W
AGR 126 10015-19 Resistor, Metal Film 1.O0KQ #1% 1/8W
AGRI25 10015-19 Resistor, Metal Film L.00KD +1%  1/3W
AGRL26 10142-8 Resistor, Carbon Comp 47 4 £3%  l/ew
ALR127 10013-17 Resistor, Carbon Fllm 2200 +3%  1/4wW
AR 128 101462-8 Resistor, Carbon Comp &7 0 5% L/ew
AGRI29 Not Used
AGRI130 Not Used
AGRIL3] 1001317 Resistor, Carbon Film 2201 +5% 1/sw
AsRl32 10013-45 Resistor, Carbon Film 7K G +5% L/sw
AGR133 10013-13 Resistor, Carbon Film 100 2 +3% 1/ew
ALR 136 1001345 Resistor, Carbon Film GTKS +3% 1/6W
ARRI3S 10013-13 Resistor, Carbon Film oG & +5% 1jaw
AUR136 10013-61 Resistor, Carbon Film IM @ £5%  1/&W
ALR 137 L0G15-7 Resistor, Metal Film 10.0KG +1% 1/8W
A4E 138 10015-45 Resistor, Metal Film 499K & + 1% I/8W
AGR139 10665-8 Resistor, Carbon Comp 1ooK & 5% 1w
A4R 150 10015-191 Resistor, Metal Film 66.9Kn 1% 1/2W
AGRIG1 10015-7 Resistor, Metal Film 10.0Kn 1% 1/8W
AR 142 10613-25 Resistor, Carbon Film IKn +3% 1/ew
ALRI43 10015-102 Resistor, Metal Film 290K 21% 1/8W
AGR 44 10015-262 Resistor, Metal Film 232.0Ka 1% 1/8W
AGR145 100GEe-12 Resistor, Variable Comp 500K o £20% 1/aw
A4R 146 10013-57 Resistor, Carbon Film 70K +5% /4w
AsRR147 10013-51 Resistor, Carbon Film IM i +5% Lww
JAUR LB 10046-12 Resistor, Varjable Comp JOOK 2 £20% 1/uw
ALR 49 10013-28 Resistor, Carbon Film LEK 1 +5% L/uw
ALR150 10013-28 Resistor, Carbon Film 1.8K2 5% /4w
AsUl 14624 Integrated Circuit TLO72CP
A4U2 15119 Integrated Circuit DG201C)
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CIRCUIT

REFERENCE | PART NO. DESCRIPTION
A4U3 15119 Integrated Circuit DG201CI
Auls ko3l integrated Clrcult MM74C02
AsLs 1637 Integrated Circult CD&00ZAE
AbUS 14631 Integrated Circuit MM74C02
Asu7 15632 Integrated Circuit MM76C04
ALUS 14624 Integrated Clrcult TLO72CP
A4U9 Lh226 Integrated Circuit TLO74CN
ALULO 15739 Integrated Circuit HA-474]-5
AbULL 14624 Integrated Circuit TLO72CP
AuLli2 L4630 Integrated Circuit MM74COON
AtU13 14633 Integrated Circuit MM74C786N
AbULS 14624 Integrated Circuit TLO72CP
ASLLS 14635 Integrated Circuit LM3146N
Aallls 14835 Integrated Circuit LM314aN

HIGH VOLTAGE
PC BOARD (AS5) ASSEMBLY #14095

ASCl 1C007-14 Capacitor, Mylar J3F +10% 200VDC
A3C2 10000-9 Capacitor, Ceramic LO3uF $20% S0V
A3C3 10003-5 Capacitor, Elect. 100y F +30% -10% 35VDC
A3CH 10003-5 Capacitor, Elect, 100uF +30% -10% 35VDC
ASCS 14116-3 Capacitor, Ceramic L05uF +350% -10% kv
A3Ch 1&]116-3 Capacitor, Ceramic D05 F «30% -10% 3KV
A3C7 14116-3 Capacitor, Ceramic Q054 F «50% -10% 3kV
A3CS 14116-3 Capacitor, Ceramic H05uF «350% -10% 3kV
A3CH 16]16-3 Capacitor, Ceramic LOSuF  +50% <10%  3kV
A5CI10 Not Used
A3Cl1 14116-3 Capacitor, Ceramic DO5UF  +50% -10%  3kV
A5Ci12 10000-3 Capacitor, Ceramic 470pF $20% 1kVDC
A3SCRI 15648 Diode FM350
AJCR2 14648 Diode FM30
ASCR3 14648 Diode FM30
AJSCR4 10043 Diode ING1&E
AICRY 15524 Diode IN&250
ASCRSE 15524 Diode IN&250
ASDSI 10462 Lamp NE-2H(C2A)
ASDS2 1062 Lamp NE-2H(C2A)
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Model 1038-D1&A

CIRCUIT
REFERENCE | PART NO. DESCRIPTION

A3l 185141 Post, .025 sguare
A5J2 18516-1 Pest, .025 square
A313 101604 Test Point, Blue
AS516 10140-1 Test Point, Red
ASP1 14587 Connector, CRT Anode
ASQI 16647 Transistor 2NG4s7
ASRI 10241-5 Resistor, Carbon Comp 1.0 3% 12w
ASR2 10261-9 Resistor, Carbon Comp 200 +5% 1/2W
ASR3 1001349 Resistor, Carbon Film 100K & 3% 1faw
ASRG 1001345 Rasistor, Carbon Film 100Kn +3% 1/ew
ASRS 1696]-3 Resistor, Carbon Comp 4.IM i 3% 1W
ASR6 16941-3 Resistor, Carbon Comp §.7M0 5% 1w
ASR7 149u]-3 Resistor, Carbon Comp IME +5% 1w
ASH3 1001349 Resistor, Carbon Film 100K 5% L/ww
ASRY 10013-41 Resistor, Carbon Film 22K0 £3%  1/aW
ASRIO0 10013-49 Resistor, Carbon Fllm 100K ¢ £53% Luw
ASRILI 10833-3 Rasistor, Wire Wound JS6n + 3% 1w
ASRI2 14662-1 Resistor, Metal Oxide 25.0Ma 2% IW
ASRI3 169611 Resistor, Carbon Comp 33M +3% 1w
ASR 14 10046-14 Resistor, Variable Comp ZM 4 £20% L/uw
ASRI135 1694]1-3 Reslstor, Carbon Comp b.7M 0 25% 1w
ASRIE 14941-2 Resistor, Carbon Comp 39MG + 5% Iw
ASR17 10665.7 Resistor, Carbon Comp 1OM 2 £10% 1w
ASTI 138359 Coil, High Voltage
AST2 14525 Coil, Heater
AST3 14752 Spacer, Fiberglass
ASTH 14627 U-Bolt
AJIT5 18626 U-Core

MEMORY

PC BOARD [Aé) ASSEMBLY #15527
ABCI 15776=1 Capacitor, Ceramic BIluF +10% 50V
ABC2Z Not Used
A6C3 Not Used
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Model 1038-D14A

CIRCuUIT

REFERENCE | PART NO. DESCRIPTION
ABCY 1000011 Capacitor, Ceramic OiluF +20% loov
ABCS Not Used
ABCE 10000-1 1 Capacitor, Ceramic OluF 220% 10OV
ABCT 10001-6 Capacitor, Ceramic 47pF £3% 1000V
ABCH Not Used
ASCY Not Used
ASCI10 10000-11 Capacitor, Ceramic DI1uF +20% 100V
A&C]] Not Used
AGCL2 Not Used
ABCIA 10000-1 | Capacitor, Ceramic D1uF +20% oY
AGClLE 10000-11 Capacitor, Ceramic L1uF £20%  loov
A6ClLS 10000-11 Capacitor, Ceramic L1 uF +20% 100V
A6Cl6 Not Used .
A6ClL7 113012 Capacitor, Ceramic 0.1 uF +20% S0V
A6CILS Not Used
AeClLS 10000-11 Capacitor, Ceramic L1 uF +20% 10OV
A6C20 Not Used
AC2I 10000-11 Capacitor, Ceramic DIvF +20% loov
AbC22 10000-1 1 Capacitor, Ceramic OIuF +20% 100V
A6C23 Not Used
ABC24 1000C-11 Capacitor, Ceramic D1wF +20% 100V
A6C25 10000-11 itor, Ceramic OluF £20% 100V
ABC2Z68 10000-11 Capacitor, Ceramic DIuF £20% 100V
A6C27 10000-11 Capacitor, Ceramic LIuF £20% loov
AsC23 10000-11 Capacitor, Ceramic LIuF £20% 100V
A6C29 10000-11 Capacitor, Ceramic Ol :F £20% 10OV
A6C30 10000-11 Capacitor, Ceramic O1uF +20% |00V
ABC3| 11501-2 Capacitor, Ceramic 0.1uF +20% 50V
ABC32 10800-11 Capacitor, Ceramic OLuF +20%  logy
A6C33 10000~ | Capacitor, Ceramic O1uF +20% 100V
A6C34 10000-11 Capacitor, Ceramic DIuF +20% 100V
A6C33 10000-11 Capacitor, Ceramic 0lyF +20% ooy
A6C36 15776-2 Capacitor, Ceramic DOLyF +10% 0V
A6C37 10000-11 Capacitor, Ceramic DIuF 420% 100V
A6C33 10000-11 Capacitor, Ceramic LOIuF +20% 100V
A6C39 Not Used
ABCH0 Not Used
AGCH| 10000-11 Capacitor, Ceramic L1uF +20% ooV
A6CH2 10600-11 Capacitor, Ceramic HOIuF £20% 10OV
ABCHI 10000-11 Capaciter, Ceramic OLuF $20% 100V
AGCHY 10001-6 Capacitor, Ceramic 47pF +5% Logov
ABCHS5 10000-11 Capacitor, Ceramic L1 uF +20% 100V
ABCHE 1000011 Capacitor, Ceramic D1 uF +20% 10OV
A&CH7 1000%-3 Capacitor, Ceramic 10pF £3% 1000V
AGCHE 109092 Capacitor, Silver Mica 470pF t 1% s0av
ABCED 10000-3 Capacitor, Ceramic 470pF +20% 1000V
ABC3I0 10000-4 Capacitor, Ceramic D01 uF +20%  looovV
A6CH1 Mot Used




Model 1038-D14A

CIRCUIT

REFERENCE | PART NO. DESCRIPTION
ABC3Z Not Used
ABC33 10000-11 Capacitor, Ceramic HiuF +20% |00V
ABLT 54 10007 -4 Capacitor, Mylar OluF +10% 200V
ABCSS 10000-11 Capacitor, Ceramic OluF +20% 100V
ABC36 10000-11 Capacitor, Ceramic OIuF +20% 100V
ABCS7 Not Used
AGCS8 Not Used
ABCS9 10000-11 Capacitor, Ceramic O1uF +20% 100V
AGCED 10000-1 1 Capacitor, Ceramic O1uF £20% 100V
A6C61 10000-11 Capacitor, Ceramic OLuF +20% 100V
A6C62 11501-2 Capacitor, Ceramic 0.1uF £20% 50V
AsCEI 11501-2 Capacitor, Ceramic 0.1uF +20% S0V
AGCEHL Not Used
AGCHS Not Used
ALCH6 10000-11 Capacitor, Ceramic D1uF $20% 100V
A6C67 11501-2 Capacitor, Ceramic 0.1uF +20% S0V
ALCHE 10000-8 Capacitor, Ceramic L22uF +20% 500V
A6CHT Not Used
AGC70 Not Usad
ABCTI 10787-11 Capacitor, Tantalum 1.OuF +20% 33V
ABC72 10787-2 Capacitor, Tantalum 120 F +20% 20V
ABCT3 10000-11 Capacitor, Ceramic 01 uF +20% 100V
AGCTY 10007 -4 Capacitoer, Mylar JH1uF +10% 200V
ABCT75 Not Used
AGCT6 10600-11 Capacitor, Ceramic O1uF  320% 100V
AGCT7 10000-3 Capacitor, Ceramic LD022uF  £20% 500V
AGCTS 10585-3 Capacitor, Ceramic 470pF £3% 1000V
AGCT79 10000-11 Capacitor, Ceramic OLuF +20% 100V
AG6CED 10000-11 Capacltor, Ceramic JLuF +20% 10OV
ABCSI 1al19-2 Capacitor, Polystyrene 470pF +2.5% 100VDC
AGCS2 Not Used
AGCH3 10787-2 Capacitor, Tantalum 12uF +20% 20V
A6CEY 15776-6 Capacltor, Ceramic AT uF +10% 200V
A6CSES 10000-3 Capacitor, Ceramic LO022vF  :20% 500V
AGCE6 10000-11 Capacitor, Ceramic L1uF +20% loOVv
AECS7 10000-11 Capacitor, Ceramic LO1uF +20% 100V
AGCHS 10000-11 Capacitor, Caramic JLluF +20% 10OV
A6CES 10000-11 Capacitor, Ceramic LIuF +20% OOV
A6CS0 10000-11 Capacitor, Ceramic JOluF +20% 100V
ASCYI 10000-11 Capacitor, Ceramic DI uF £20% 100V
AGCI2 L000}-6 Capacitor, Ceramic 47pF +5% 1000V
A6C33 10000-1 Capacitor, Ceramic 100pF £20% 1000V
A6C 11301-5 Capacitor, Ceramic H7pF £20% 50V
A6C35 11501-2 Capacitor, Ceramic O.1uF £20% 50V
AECI6 L1501-2 Capacitor, Ceramic 0.1uF +£20% 50V
A6CYH7 10583-1 Capacitor, Ceramic 220pF 3% 1000V
A6C8 11301-7 Capacitor, Ceramic O1uF $20% 100V
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Model 1038-D14A

CIRCUIT

REFERENCE | PART NO. DESCRIPTION
AGCRI 11345 Diode HP2900
A6CR2 11345 Diode HP2%00
A&GCR3 10043 Diods INS168
ABCR4S 10043 Diode ING14R
AGCRS 10063 Diode ING148
ABCRS 10043 Diode INGL1GE
ABCR7 10043 Diode IN&1438
AGCRZ 10043 Diode ING143
ABCR9Y 10043 Diode INGI48
AGCRIO 10043 Diode ING14E
A6CRII 10043 Diode IN4148
A&dl
through
A616 145161 Posts, .025 square
AsKI 16073 Relay, DIP
A6R1 10013-39 Resister, Carbon Film 15K @t +5% L/6wW
A6R2 10013.69 Resistor, Carbon Film 4.7M 1t 3% L/sw
AGRA 10142.8 Resistor, Carbon Comp 47 0 +5% L/e6w
ABRY 1001333 Resistor, Carbon Film 4.7 0 £3% 1/ew
ABRS 1003513 Resistor, Metal Film 100 4 %  1l/aw
A6Ré& 1246985 Resistor, Metal Film 1.37 & +0.1% 1/3w
A8R7 12449.2| Resistor, Metal Film 10.00K0  40.1% /8w
ASRE 10013-37 Resistor, Carbon Film 10Kn +5% Lhw
AGRY9 10015-133 Resistor, Metal Film 99K 1% 1/aw
ABRID 10013-37 Resistor, Carbon Film 10K £5% L/4W
ABRII 10015-7 Resistor, Metal Film 10.0K0 1% 1/aw
ABRI12 10015-191 Resistor, Metal Film 66.5K0 1% /oW
ABR13 1001345 Hesistor, Carbon Film 47KnN £3%  l/aw
A6R 14 10013-23 Resistor, Carbon Fllm 680 2 « 5% 1/aw
AGR13 10813-45 Resistor, Carbon Film k7K 0 +3% 1w
ABRIS 10013-37 Resistor, Carbon Film 10K 2 +5% 14w
ABRIL7 10013-49 Resistor, Carbon Film 100K 1 +3% Law
ASR 1S Not Used
AR 15098-2 Resistor, SIP Network 10K O 2% /8w
AGR 20 Not Used
A6R2! 15098-2 Resistor, SIP Network 10KQ 2% 1/8w
AB6R22 LO015-175 Resistor, Metal Film l.780 +1% L/8W
AGR23 10013-33 Resistor, Carben Film 4,7 0 3% Ljew
AGR 26 10013-33 Resistor, Carbon Film a7 0 3% LW
A6R23 13584-7 Reslstor, Varlable Comp 100K £20% /2w
AGRZ7 1001 5-7 Resistor, Metal Film 10.0K 1 #1% /4w
A6RZS 10142-8 Resistor, Carbon Comp 47 0 +5% 1/aw
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Model 1038-DI14A

CIRCUIT
REFERENCE | PART NO. DESCRIPTION
ABRZ9 10162-8 Resistor, Carbon Comp 870 5% /W
AHRI0 100157 Resistor, Metal Film 10.0K 0 +1% L/aw
ABGR3] 10015-119 Resistor, Metal Flim el % W +1% l/ew
A6R32 10015-36 Resistor, Metal Film JJAIKN 1% /4w
ABR33 10015-188 Resistor, Metal Fiim 33.2K 0 +1%  1/sw
ABR34 13584-7 Resistor, Variable Comp 100K 0 +20% 1/2W
AGR3S Not Used
AbBR 36 10015-210 Resistor, Metal Film 150K 0 +19% /4w
ABRAT 10015-24 Resistor, Metal Film 64K 0 +1% 1/ew
ABR3S 135R84-9 Resistor, Yariable Comp S5KQ +20% |/2w
ABR39 Not Used
ASRU0 10142-8 Resistor, Carbon Comp 47 % +5% /6w
AbRA] 10142-8 Resistor, Carbon Comp 47 a #5% /4w
AsRGZ Not Used
ABR43 Not Used
ARG 10142-8 Resistor, Carbon Comp 47 0 +5%  1/aW
ABRYS5 10142-8 Resistor, Carbon Comp &7 1 + 5% 1/jaw
ABRUA 10015-105 Resistor, Metal Film 6.1910 +1% /6w
A6R47 10015-226 Resistor, Metal Flim 221K 1% l/aw
AsR43 10013-37 Resistor, Carbon Fiim 10K & +3% 1jsw
ABRLS 1o013-21 Resistor, Carbon Film G670 g +5% 1/4W
ASR 50 1001373 Resistor, Carbon Flim oM + 5% 1/ew
ABRS1 10013-18 Resistor, Carbon Film 270 0 +5% 1/ow
AbsRrS2 Not Used
ABRS3 Not Used
AGR 54 10013-65 Resistor, Carbon Film 2.2M 10 + 5% /4w
ABRSS 10013-17 Resistor, Carbon Film 22010 +5%: 1/aw
AGRSE 10015-268 Resistor, Metal Film o 2110 +1% 1/sw
AGRST 10015-210 Resistor, Metal Film 150K +1% /4w
AGRSE 10013-41 Resistor, Carbon Film 22K 0 £5%  1/4W
ABRSY 10015-226 Resistor, Metal Film 2.21K4 +1% 1/4w
AGRAD 10015105 Resistor, Metal Fllm 6.19Kn +1% 1jow
AsRe] 10015-226 Resistor, Metal Flim 2.21K0 1% Lsw
ABRE&Z 10015-106 Resistor, Mezal Film 5.62Kq +1% L/sw
ABRE] 10015-260 Resistor, Metal Fllm 221K + 1% 1/aw
ABRAL 10013-37 Resistor, Carbon Fllm 10K n +3% Ljsw
AGRAS 12649-21 Resistor, Metal Film 10.00K:  +0.1% 1/&8W
A&RBB 12445-109 Resistor, Metal Fllm 1.136K 4 +0.1% 1/8W
AGRET7 10015-114 Resistor, Metal Flim 750K4 +1% L/sw
AcRB8 10013-4] Resistor, Carbon Film 22K 0 +5%, l/aw
_AGRET 10013-33 Resistor, Carbon Fllm BTK O 3% LW
A&RTD 10015-28 Reststor, Metal Fllm 237K i +1% 1/sw
ABRTIL 10015-7 Resistor; Metal Film 10.0KR 1% L/ew
ABRT2Z 10015-218 Resistor, Metal Film KO.2K o +1% /W
ABR73 10013-13 Resistor, Carbon Fllm 1004 +3% L/ew
ABRTY 10013-33 Resistor, Carbon Film 6.7 4 3% 174w
ABRT7S 10015-65 Resistor, Metal Film 499K 0 +1% L/4w
A&RTE 13584-3 Resistor, Variable Comp Hoa +20% 1/2W
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Mode] 1038-D %A

CIRCUIT
REFERENCE | PART NO. DESCRIPTION

A6R77 101%2-8 Resistor, Carbon Comp 67 0 5% 1/hW
ABR7% 10142-8 Resistor, Carbon Comp 47 2 £3% /4w
AGR79 12649-21 Resistor, Metal Film 10.00Kn  +0.1% 1/8W
AGRB0 12049-30 Resistor, Metal Film A0.00Kn  +0.1% 1/8W
AGREI 10013-37 Resistor, Carbon Film 10K o +5% /4w
ABRS2 10013-37 Resistor, Carbon Film 10K i + 5% /oW
AGRE] 10015-105 Resistor, Metal Film 6. 19K t1% /oW
A6RS4 10615-226 Resistor, Metal Film 2.21K0 1% /4w
ASRSS 10013-37 Resistor, Carbon Film 10K4a £3%  1/4W
A6RS6 10013-37 Resistor, Carbon Film 10K £5%  l/aw
ABRS7 10015-65 Resistor, Metal Fiim 6.99Kn 1% 1/aw
ARS8 135804 Resistor, Variable Comp 1§ 4 +20% 1f2w
A6RS9 10015-273 Resistor, Metal Fiim 63K L =1% Ljaw
A6R90 13461 Resistor, Metal Film 10.0M @ 1% 1/ew
A6RS! 10015-13 Resistor, Metal Fiim 100K G 1% lfew
A6RS2 10013-73 Resistor, Carbon Film 1M £5% 14w
A6R93 10013-61 Resistor, Carbon Flim IMa +3% 1 /oW
ABR% 1001 5-87 Resistor, Metal Flim 15.0K0 1% 1/6W
ABRY9S 10015-43 Resistor, Metal Film 121.0K8  21% L/aw
AGR9S 12649.26 Resistor, Meta! Film J000KS  #0.1% 1/8w
ABRI7 12049-2} Resistor, Metal Film 10.00K%  #0.1% 1/3w
AGRSS 1244948 Resistor, Meta! Film 5.00K0  +0.1% 1/3w
AGRS9 12649-2| Resistor, Metal Film 10.00Ka  :0.1% 1/3W
AGRI100 Not Used

AER101 12649-21 Resistor, Metal Film 10.00K:  20.1% 1/8W
ABR1D2Z 10013-33 Resistor, Carbon Film h7K0 3%  Law
AGR103 10142-8 Resistor, Carbon Comp 470 3%  law
AGR 104 10142-8 Resistor, Carbon Comp 470 3% 1/ew
AGR 105 12649-2¢ Reslstor, Carbon Film 10.00K0  ¢0.1% 1/8W
A6R 106 10162-3 Resistor, Carbon Comp. 474 5%  1/ew
AGR 107 10142-8 Resistor, Carbon Comp 470 £5%  1/4W
AGR 108 _ Not Lised

AGR 109 10015-224 Resistor, Metal Film 1304 1% L/sw
A6RI110 10142-.8 Resistor, Carbon Comp 870 +5% I/aw
AgRI111 10013-33 Resistor, Carbon Film L. 7K% +3% L/aw
A6R 112 10013-21 Resistor, Carbon Film 4704 +3% 1/sw
ABRI13 10013-43 Resistor, Carbon Film A3Ka £3% LfewW
ABR114 10162-8 Resistor, Carbon Comp 479 £3%  L/ow
ABRI15 10142-8 Resistor, Carbon Comp 470 5% /oW
ABRILS 10013-2% Resistor, Carbon Film 2.2K £3%  1/ewW
ABRIL7 10015-7 Resistor, Metal Film 10.0K & 1% L/ww
ASRIIS | 10015-]11) Resistor, Metal Film 24,94 el% /8w
AGRI1Y 10013-29 Resistor, Carbon Film 2.2K1 3%  1/aw
ABGR120 12649108 Resistor, Metal Film 1.200Ka  «0.1% 1/8W
AGRI2I 10013-51 Resistor, Carbon Film L30K: +3%  1/ewW
ABR 122 10013-21 Resistor, Carbon Film 470K 3%  l/sw
AGR 123 10013-33 Resistor, Carbon Film 220Ka +5%  1/aw
A6R126 | 10013-45 Resistor, Carbon Film KA «5% 14w
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CIRCUIT

REFERENCE | PART NO. DESCRIPTION
ABR 125 10013-45 Resistor, Carbon Flim 47K Q +3%  1/4W
AGRI126 10013-21 Resistor, Carbon Film 470 0 £5% 16w
ABR127 10013-21 Resistor, Carbon Flim 470 4 +5% 1/4w
AGRI28 10013-21 Resistor, Carbon Film 870 0 5%  1Jaw
ABS1 14663 Switch, DIP, SPST
ARS2 15094 Switch, DIP, SPDT
AGTPI
throu
AGTPLO 14320-2 Test Jack
A6Q1 10017 Transistor 2N3569
A6LIL 13470-6 Integrated Circuit SN74LSION
AGLI2 13670-3 Integrated Circult SN74LS0EN
AsU3 14661 Integrated Circuit 8253A
A6Us 13470-56 Integrated Circuit SN74LS393N
AGLIS 13470-38 Integrated Circult SN74LS367N
A&US 13470-38 Integrated Circult SN74LS367N
A6U7 14640 Integrated Circult 2115AL-4
AsUS 18650 Integrated Circult 2115AL-4
AsU2 L8640 Integrated Circuit 2118AL-5
AsUlD 13470-51 Integrated Circuilt SN74LS86N
AsUlL 13470-38 Integrated Circuit SN75LS367N
A6U12 13470-38 integrated Circuit SN74LS367N
AcU1L3 13670-4 Integrated Circuit SN74LS04N
A6ULL 13470-32 Integrated Circuit SN74L33E67N
A6LILS 13470-33 Integrated Circuit SN74LSI74N
AGULE 13670-5 Integrated Circuit SN74LS08N
AeUL7 13470-36 Integrated Circuit SN74LSIZIN
AcUILS 13470-56 Integrated Circult SN74LS2393N
A6UILS 13470-13 Integrated Circuit SN74LS74N
A6LU20 13470-38 Integrated Circuit SN74L5367N
AslU21 13470-33 Integrated Circuit SN74LS174N
A6U22 13470-58 Integrated Circuit SN76LS27IN
A6U23 15039 integrated Circuit K1148A
AsUZ4 14645 Integrated Circuit ADSS13ID
A6L23 14670 Integrated Circuit DM2504N
A6Uz26 15665 Integrated Circuit ADS3ELID
A6UZ7 14645 Integrated Circuit AD5613D
A6U28 13470-1 Integrated Circuit SN74LSOON
ASU2Z9 i3470-56 integrated Circuit SN74LS3I93N
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Mode| 1038-DlsA

CIRCUIT

REFERENCE | PART NO. DESCRIPTION
A6U30 13470-12 Integrated Circuit SN7ULSU2N
Ae6Li3L 13670-39 Integrated Circuit SN74LSIIN
A6U32 16668 Integrated Circuit LM3I9N
AbLi33 14621 Integrated Circuit LM358N
A6LI34 13470-3 Integrated Clreult SN764LS02N
A6UI35 13470-13 Integrated Circuit SN7GLS74N
A6U3e 136704 Integrated Circult SN74LSO04N
ABU3T7 13470-13 Integrated Circuit SN74LS74N
AsU3E 13470-13 Integrated Circuit SN74LS7aN
AsLi39 13470-13 Integrated Circuit SN76LS74N
A6L40 13470-6 Integrated Circuit SN74LS10N
ABLIK| 13470-4 Integrated Circuit SN74LSO4N
ABUL2 13470-33 Integrated Circuit SN74LS3IN
ABU43 13470-58 Integrated Circuit SN74LSZ79IN
ALUkY 13470-13 Integrated Circuit SNTULS74N
ABUS 13470-18 Integrated Circuit SN74LS221N
AbLIL6 £3470-1 Integrated Circuit SN74LSOON
A6UL7 13470-17 Integrated Circuit SN74LS123N
AGlLILS 13470-4 Integrated Circuit SN74LS04N
AGLI49 13470-17 Integrated Circuit SN74LS123N
A6US50 16226 Integrated Circuit TLO74CN
A6USL 153161 Integrated Circuit LM339N
AblLI52 14226 Integrated Circuit TLOZACN
AsU53 15738 Integrated Clrcuit DGISIBP
A6LS4 15119 Integrated Circuit DG201C3
ABlJSS5 15119 Integrated Circuit DG201C3
AbLISE 13119 Integrated Circuit DG201C3
A&LIST 16226 Integrated Clrcuit TLO7&CN
AsUSE 1514] Integrated Circuit LM339N
AELIST 13739 Integrated Circuit HA-4741-5
A6UBD 13470-5 Intégrated Circuit SN7GLSOEN

FRONT PANEL
PC BOARD (A7) ASSEMBLY #14413

A7JL 165]14-| Post, .025 square
A7l12 18514-1 Post, .025 square
A733 14514~} Post, 023 square
A7Q! 10017 Transistor 2N3569
ATQ2 10023 Transistor 2N3644
ATRI 10013~16 Resistor, Carbon Flim 1301 £3% /4w
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CIRCUIT .
REFERENCE | PART NO. DESCRIPTION

A7R2 12843-48 Resistor, Metal Film 15.00K8  £0.1% L/8w
ATR3 12449-53 Resistor, Metal Film 50.00K 9 +0.1% |/sw
ATS1 18656 Switch, Pushbutton, 4 stations

IEEE INTERCONNECT

PC (A8) BOARD ASSEMBLY #14493
A8J! 12640-4 Connector, 30 contacts
A832 145161 Post, .025 square

IEEE INDICATOR

PC BOARD (AS) ASSEMBLY #15709
AICR1 146611 Diode, Light Emitting (Red)
AICR2 ls661-3 Diode, Light Emitting (Yellow)
AICR3] 1a661-2 Diede, Light Emitting (Green)
ASI! l4516-1 Post, .025 square

IEEE INTERFACE BUS

PC BOARD (A10) ASSEMBLY #15765
AlOoCl 10000-1 Capacitor, Ceramic 100pF +20% 1000V
AloC2 1000011 Capacitor, Ceramic Ol uF +20% 10OV
AlOC3 10000-11 Capacltor, Ceramic Ol uF +20% looV
AlOC4 16000-11 Capacitor, Ceramic Ol uF +20% 100V
Al0C3 10000-11 Capacitor, Ceramic D1uF +20% 10OV
AlOCé Not Used
AloC? 10000-11 Capacitor, Ceramic L uF +20% 100V
AlOCS 10000-11 Capacitor, Ceramic L1 uF +20% 100V
ALDCY 10000-11 Capacitor, Ceramic Ol uF +20% 100V
AlOCIC 10000-11 Capacitor, Ceramic 01 uF +20% 10OV
AloCil 1000]-8 Capacitor, Ceramic 15pF £5%  l00Ov
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CIRCUIT

REFERENCE | PART NO. DESCRIPTION
AlocCi2 LG000-11 Capacitor, Ceramic DIpF +20% 100V
AlDC13 10000-11 Capacitor, Ceramic DIuF +20% 100V
AloCle 10000-11 Capacitor, Ceramic LO1uF £20% 100V
AloClLSs 10000~ Capacitor, Ceramic 100pF a20% 1000V
AloCle 13979-| Capacitor, Polycarb. LOuF £10% L00V
AlOC17 13979-1 Capacitor, Polycarb. LOuF 0% 100V
AlOCI8 115015 Capacitor, Ceramic MTUF +20% ooV
AlDCl19 11501-5 Capacitor, Ceramic b7 uF £20% 100V
Al10C20 10000-11 Capacitor, Ceramic L1yF +20% 100V
Al0C2) 10000-11 Capacitor, Ceramic L1 F +20% ooV
AloCz2z2 Not Used
Al0C23 Not Used
Al0C24 167874 Capacitor, Tantalum 63 uF £20% 20V
AlOC25 Not Used
AlOC2s Not Used
AloCz7 10000-11 Capacitor, Ceramic 01 uF +20% 100V
AlOC28 10000-11 Capacitor, Ceramic L1 uF £20% |00V
AlOC29 10000-11 Capacitor, Ceramic D1 wF +20% 100V
A10C30 | 10000-1 Capacitor, Ceramic 01 uF £20% 100V
AlOC3] 13000-1 1 Capacitor, Ceramic 1 uF «20% [oQY
AlOC32 10000-11 Capacitor, Ceramic LluF +20% 100V
AloC3] 10000~ 1 Capacitor, Ceramic OluF +20% ooV
AlDCH 10000-11 Capacitor, Ceramic LIuF +20% |0ov
AlDC35 10000-11 Capacitor, Ceramic LDIuF +20% 100V
AlDC36 10000-11 Capacitor, Ceramic LDluF +20% 100V
Al0C37 10600-11 Capacitor, Ceramic DIuF +20%  looV
AlDC3s 10787-5 Capacitor, Tantalum 1.OuF £20% 13V
Al0C39 10787-5 Capacitor, Tantalum 1.OuF +20% 5V
AlOCs0 10787-5 Capacitor, Tantalum L.OuF £20% 15V
AlOCk!L 10787-5 Capacitor, Tantalum 1.0 LF £20% |5V
AlOCH2 11501-2 Capacitor, Ceramic 0.4uF +20% 50V
Al0CS3 10000-4 Capacitor, Ceramic JOILWF t20% 000V
AlOCHs 10000-1 Capacitor, Ceramic 100pF «20% 1000V
AlOCHS5 10000-1 Capacitor, Ceramic 100pF +20% 1000V
ALOCH6 10000-1 Capacitor, Ceramic 100pF 120% 1000V
ALOCS7 | 10000-1 Capacitor, Ceramic 100pF +20% 1000V
AlOCus 10000-14 Capacitor, Ceramic 68pF £20% 1000V
AlOCy9 10000-1] Capacitor, Ceramic LOluF «20% 0OV
AlOCS0 10000-11 Capacitor, Ceramic OLuF £20% loOV
AlOCS51 10001-11 Capacitor, Ceramic 25pF +3% 1000V
AlOCS52 10001-11 Capacitor, Ceramic 25pF +3% loooy
AlOC33 10000=11 Capacitor, Ceramic L1uF «20% [DQV
AlOCS5a 11501-2 Capacitor, Ceramic 0.1uF £20% SOV
AlOCRI 10043 Diode INGLES
AIOCRZ | 10063 Diode ING14E
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CIRCUIT

REFERENCE | PART NO. DESCRIPTION
AlOCR3 10043 Dioda ING 148
AlOCRS 100463 Diode INGLGE
ALOCRS 10043 Diode ING148
AlOCR# 10043 Diode ING143
ALOCR7 Not Used
ALOCRS Not Used
AlOCR? 12389 Diode MV5025
AIOCRIO | 10043 Diode INGL4S
ALOCRI1] | 10043 Diode INGI4E
AIOCRIZ | 10043 Diode ING1&E
AIOCRI3 | 10043 Diode INGLLE
Al031 18516-1 Post, 025 srgarﬁ
Al032 | 4664 Connector, Right Angle, 24 pin
Al013
through
A10326 14320-2 Test Jack
Al0QI1 10017 Transistor 2N3369
Al0Q2 ([ Transistor 2N3569
Al0Q3 1oa17 Transistor 2N3569
ALDQ4 o017 Transistor 2N3569
AlOQ3 10398 Transistor 2NG12] or PNG317
AL0Q6 10018 Transistor 2N3I646
AlORI 12645-2] Resistor, Metal Film 10.00K & 20.1% 1/8W
AlOR2 Not Used
AlOR3 12649.21 Resistor, Metal Film 10.00K2  +0.1% 1/8wW
AlOR% Not Used
AIORS 126449-89 Resistor, Metal Film 6.200K0  :0.1% 1/3W
AlORS 10013-37 Resistor, Carbon Film 10K @ 5%  l/ew
AlLOR? 10013-37 Resistor, Carbon Film 10K G +3% tiew
AlORS 10013-37 Resistor, Carbon Film 10K 2 +3%  l/ew
ALORS 1245914 Resistor, Metal Film I750KL $0.1% 1/8W
AIORID 10015-7 Resistor, Metal Film 100K G £1%  L/ew
AlORI! 10013-69 Resistor, Carbon Film 4.7M 0 +35% L/aw
AlOR12 13300-4 Resistor, Yariable Comp 100K 2 +20% L/ew
AlOR13 13300-4 Resistor, Variable Comp 100K @ +20% 1/4W
AIOR 4 1001369 Resistor, Carbon Fiim bIM B £3% 1AW
ALORLS 12449-19 Resistor, Metal Film 1.OOOK  20.1% 1/8W
AlGR 16 12649-3] Resistor, Metal Film 2150k 20.1% 1/8W
AlQRI7 12649-55 Resistor, Metal Film 4.000K% £0.1% 1/8W
AIORIZ 133006 Resistor, Variable Comp 100 +20% /oW
ALORIY 12649-2] Resistor, Metal Film 10.00K0 20.1% 1/8W
AlORZ20 13300-6 Resistor, Variable Comp oo G +20% l/ew
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CIRCUIT
REFERENCE | PART NO. DESCRIPTION

AlOR2ZI1 10013-33 Resistor, Carbon Fllm 7K G + 5% /4w
AlOR22 10013-37 Resistor, Carbon Film 10K & +3% 1/ew
AlOR23 1001337 Resistor, Carbon Film IOK & +3% L/aw
AlOR24 12049-21 Resistor, Metal Film 10.00K  ¢0.1% 1/3W
AlOR2S 10013-37 Resistor, Carbon Film 10K 0 £5%  l/aw
AIDR26 10013-37 Resistor, Carbon Film 10K 1 £9%  l/ew
AlORZ7 10013-37 Resistor, Carbon Film 10K o £3% Ifew
AlOR28 10013-29 Resistor, Carbon Film Z2K 0 + 5% I/aw
AlOR29 10013-.29 Resistor, Carbon Film 2.2 0 +5% L/aw
AlOR30 10142-8 Resistor, Carbon Comp 470 £3% LW
AlORIY 10013-21 Resistor, Carbon Film 4790 +5% L/aw
AlOR32 101682-8 Resistor, Carbon Comp b7 0 +5% L/aw
AlOR33 10013-21 Resistor, Carbon Film 4700 £5% sw
AIOR3% 13300-6 Resistor, Variable Comp 1000 +20% /4w
AlOR3S5 10162-8 Resistor, Carbon Comp &7 0 +3% I /5w
ALOR36 101428 Resistor, Carbon Comp 47 0 +3%  l/sw
AlCR37 10013-33 Resistor, Carbon Film §.7KA 5% L/ew
AlOR3S Not Used

AlORY9 Not Used

AlOR&0 Not Used

AlOR#K] Not Used

AlOR42 10013-63 Resistor, Carbon Fiilm LIM 0 + 5% 1/ew
AlOR43 13300-5 Resistor, Variable Comp 50K 0 £20% 1/aw
AlOR44 Not Lsed

AlORGS 10013-33 Resistor, Carbon Flim §.7K0 +3% L/aw
AlORG6 | 1688)-2 Reststor, Network 1K & 42%  250mW
AlLOR47 14881~ Resistor, Network 2200 +2% 250mw
AlOR4S 10013-37 Resistor, Carbon Film oK 0 + 59, 1/ew
AlDR4Z 10142-3 Resistor, Carbon Comp 470 +3% 1/aw
ALORS50 | 10142-8 Resistor, Carbon Comp 470 5%  1/4W
ALORS1 10013-80 Resistor, Carbon Fllm 2.4K0 £3% /4w
AlORS52 10142-8 Resistor, Carbon Comp &7 +5% Lfaw
AIORS3 10162-8 Resistor, Carbon Comp 470 £3%  l/aw
ALORSY 12649-21 Resistor, Metal Film 10.00KG  10.1% |/8W
ALOR3S5 12659-19 Resistor, Metal Film LOOOKO  30.1% 1/8W
AlOR S5 13300-6 Resistor, Variable Comp 1000 £20% /W
ALORS7 12649-9] Resistor, Metal Film 8.000Kn  20.1% 1/8W
AlORSE 10013-35 Resistor, Carbon Film 6.8K1 £5% law
AlORS59 10013-71 Resistor, Carbon Fllm 6&.8Mn +3% L/ew
AlOR&0 13300-4 Reslstor, Variable Comp LO0K 2 £20% 1/4W
AlORGI 13300-& Resistor, Variable Comp 180 o +20% 1/4W
AlOR62 1264991 Resistor, Metal Film 2.150Ka  £0.1% /3w
AlOASS (264955 Resistor, Metal Fllm 500K i +0.1% 1/8wW
AlORG&Y 125649-2] Resistor, Metal Film 10.00KG  +0.1% L1/8w
AlOR&S 10013-37 Resistor, Carbon Film 10Kg 5% l/aw
AlORGE 10013-37 Resistor, Carbon Film 10Ka 5% 1/ew
AlQORE7 10013-71 Resistor, Carbon Film 6.3M 0 +5% 1/ew
AlOR6S 13300-4 Resistor, Variable Comp 100K 2 £20% 1/eW
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CIRCUIT
REFERENCE | PART NO. DESCRIPTION

AIOREY 12449-21 Resistor, Metal Film 10,00K 2 £0.1% 1/8W
AlORTD Not Used
ALOR7 10015-215 Resistor, Metal Film 1280 1% 1/sw
AlOR72 10015-7 Resistor, Metal Fllm 100K 0 +1% l_fhw
AlOR73 10013-25 itesistor, Carbon Film 1K a +5%  l/aw
AlOR74 10013-25 Resistor, Carbon Flim 1K 8 £59% /oW
AIOR75 146882-1 Resistor, Network 10KR +2%  125mW
AlLOR76 10013-37 Resistor, Carbon Flim 10K +3% L/swW
ALORTT 10013-37 Resistor, Carbon Fiim 10K 0 5% 1w
AlORT7S 10013-37 Resistor, Carbon Fiim 10K (2 £5%  1/ewW
AlOR79 10013-41 Resistor, Carbon Film 22K 0 5% 1/ew
ALORSO Not Lised
AIORSI Not Used
Al0R&2 Not Used
AlORSE3 Not Used
AlORSZY Not Used
AlORSS Not Used
AlORSE Not Used
AlORS7 16882-1 Resistor, Network 10K o +2%  125mW
AlDORSS 101628 Resistor, Carbon Comp 470 £3%  l/ew
AlORE9 10142-8 Resistor, Carbon Comp 470 £5%  1l/ew
AlOR9D 10015-215 Resistor, Metal Film 128Kn 1% Lisw
AlOR9I1 10013-58 Resistor, Carbon Fllm 560K 1 £5%  L/4w
A1O0R92 13300-4 Resistor, Variable Comp 100K 0 +20%  L/4W
AlOR93 10013-12 Resistor, Carbon Film 82 n +5%  1jaw
ALOR 94 12649-21 Resistor, Metal Film 10.00K0  ¢0.1% 1/8W
ALORYS 12669-31 Reslistor, Metal Fllm L1IIKD  +0.1% /8w
ALOR 96 10142-8 Resistor, Carbon Comp 87 0 5%  L/4W
ALOR97 10013-37 Resistor, Carbon Film 10K N £5%  L/ew
AlOR98 10013-13 Resistor, Carbon Film 100 1 +5%  L/sw
AlOR99 10013-31 Resistor, Carbon Film 3.3K0 +5% 1w
ALOR100 | 10013-13 Resistor, Carbon Film 109 « £3%  Law
AlORIOL | 10142-8 Resistor, Carbon Comp 47 1 +5%  l/sw
AlOR 102 Not Used
AlOR103 Not Used
AlLOR 104 Mot Used
AIORIDS | 10013-37 Resistor, Carbon Film 10K 3%  lfaw
AlORI106 | 10013-37 Resistor, Carbon Film 10KG 5%  1/ewW
AIOR107 | 10013-5 Resistor, Carbon Film 224 5% L/eW
AIORIOS | 10013-5 Resistor, Carbon Film 224 $5%  lfaw
AIORID9 | 10013-33 Resistor, Carbon Fllm 4.7Kn +5%  L/ew
AIORLIO | 10015-17 Resistor, Carbon Film 2200 +3%  Lfuw
ALORIIL | 100(3-23 Resistor, Carbon Film 1Ka +5%  l/uw
AlORI12 10013-33 Resistor, Carban Film 47K +5% /W
AIOR113 | 10013-78 Resistor, Carbon Film 2K 1 +5% |faw
ALOR!l4 | 10013-23 Reslstor, Carbon Film LK +5%  l/aw
AlORILLS 10013-33 Resistor, Carbon Film LTKO 5% L/sw
ALORLL6 | 10013-37 Resistor, Carbon Film 10K 8 +5%  l/ew
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CIRCUIT

REFERENCE | PART NO. DESCRIPTION
Al10S] 14683 Switch, DIP, SPST (2 rocker arms)
Al1052 16663 Switch, DIP, SPST (2 rocker arms)
Al1053 14891 Switch, DIP, SPST (8 rocker arms)
Al0S4 14677 Switch, DIP, SPST (5 rocker arms)
AlOSS 15399 Switch, Pushbutton, Momentary
AloU| 14672 Integrated Circuit MCST97P
Alouz 18672 Integrated Circult MC8T97P
AlOU3s Not Used
AlOus 13470-13 Integrated Circult SN74LS74N
Alous 14673 Integrated Circuit MC3643AP
AlOU& 15673 Integrated Circuit MC3448AP
AlOU7 14673 Integrated Circuit MC3448AP
AlOUs 14673 Integrated Circuit MC3448AP
Alous 15796 Integrated Circuit 8291A
AlOULD 164641 Integrated Circuit 8255
Aloull Not Used
ALOUL2 | 13670-4 Integrated Circuit SN74LS04N
AlOUL3 145670 Integrated Circuit DM2504N
AloUls 13470-2 Integrated Circuit SN74LSOIN
AlOULS L4668 Integrated Clrcuit LM3I3N
AlOUls 14226 Integrated Circuit TLO74CN
AlOuL? 14667 Integrated Circuit AH3014CN
AlOULS Not Used
Aloul9 Not Used
Alouz0 L5770 Integrated Clrcuit TMM2016P
Alouzl 15770 Integrated Circuit TMM2016P
Alouzz 13470-44 integrated Circuit SN74LS138N
Alouz3 13476-43 integrated Circuit SN74LS240N
Alouzy 13470-45 Integrated Circuit SN74LS2640N
AlOUZ5 15635-20 Integrated Circult 2732
ALOU26 15635-21 Integrated Circuit 2732
Aloyz27 1347046 Integrated Circuit SN74LSL6IN
Alouz2s 13470-7 Integrated Circuit SN74LS1UN
AlDu29 14675 Integrated Circuit Z30
AlDU30 16661 Integrated Circuit 8255
AlouU3| 16671 Integrated Circuit ADS565IN
Alou3z Not Used
AlOU33 14226 Integrated Circuit TLOZ74CN
Alou3e 13119 Integrated Circuit DJ201C3
AlOU3S 14667 Integrated Circuit AH30I4CN
Alouis 15669 Integrated Circuit LF356N
AlOU37 | 1347047 Integrated Circuit SN7HLS32N
Alou3is 15039 Integrated Circuit K1168A
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PART NUMBER CROSS REFERENCE

PART NUMBER CROSS REFERENCE

MFGR. MFGR.

PART NO. | CODE MFCH. PART NO. PART NO.| CODE MFGR. PART NO.
10000-1 56289 SGA-TID 10013-23 | 30031 BEO3IOGND 631
10000-3 56289 FGA-T&47 10013-25 | 80031 BSO310KNA 102
10000-4 56289 3GA-DIO0 10013-27 | 8D03] BE0II04NE 152
|0000-3 56289 IGA-D22 10613-28 30031 BEOIIOLNA 182

10013-29 | 80031 BEO3ILOANE 222
10000-6 562459 SGA-DL7 1001330 80031 BRO3LOANB 272
10000-3 56289 3GA5-520 10013-31 | 80031 BE03104NB 332
10000-11 | 72989 303-000-X5VD-103Z 16613-33 | 80031 BROIIOLNB 472
10000-14 36289 JGA-TRE 1001335 80031 BEOI10uNB #R2
10013-37 80031 BREC3ILOGENSG 102
19601 -1 36289 IOTCC-v22 1001338 20031 BI03104NB 23
laga -2 I62%9 I0TCC 47 10013-39 30031 B303104aNB |53
10001-3 36289 LGTCC-QIT 19013-5) 30031 B203104NB 221
lago -3 36289 HTCC-Q33 1001353 30031 BEO3I0GNB 33)
10091-6 36289 I0TCC-Q4%7 1O0 1 3-43 30031 BRO3I0uNB 473
100G1-8 56289 IOTCC-QL5 10013-49 2003 BEO3104NEB 104
18061-11 36289 I0TCC-Q23 100133 20031 BEO31OGNB 156
10001-12 36259 1OTCC-V33 10G13-53 30031 BE03I04NB 224
lonol-135 | 36239 tOTCC-Q150 10013-57 | 80031 BEOIIOGNB 4TH
100al-17 36289 1I0TCC-Q82 ID013-61 34031 BRO3IOSNB LOS
: 1001 3-65% | 80031 BEG3104NB 223
L0003-3 23088 B4l283-100/60/811% 10013-69 30031 BEOIL04NB W75
10003-16 259 TYA-1639 1001371 30031 BROILOGND &85
10013-73 | 88034 B3G31OGNB 106
10013-75 80631 BROIL0OGNAE 302
10007 -1 N9214 T3FIRZA 102 10013-78 gri21 RCO7GF202]
10007-4 09215 73FIR2A 103 | 10013-30 20031 BEO3 | 04GNB 242
10007-14 14655 WMF2P33
10a15-7 24546 RN5SSD 10.0K0 1'%
100131 20011 BAC3IL104NE 100 10015-13 26566 RNSSD 100KG 1%
10013-5 300131 AS03[D4NE 220 10015-19 243456 RNS5SSD 1.0K; 1%
10013-9 30031 BYO3|OUNB 470 10015-20 24 504 RNS5SD 1.10Ka 1%
1Da13-11 30031 BE03[04NB 680 10O 524 24568 RNS5SD &6.48K0 1%
10013-12 30031 BAGII0WNG 829
| 10015-28 | 26544 RN3ISD 23.7K0 1%
10013-13 30031 B303|0ANS 1G] 10015-30 26546 RN5SD 7.68Kq 1%
10G13-16 30031 BE0II0OGNE |51 1001 5-36 24564 RNSSD S.11K: 1%
1001317 8003 BE03106NE 22] 1001543 2L5u6 RNSSD 121K 1%
10Q3-13 | 80031 BEO3IOGNB 271 10015-55 | 26546 RNSSD 699K o 1%
1001321 30031 BEO3IOGNB 471
10D15-58 24548 RNS5SD 27.6K0 1%
10015-62 26556 RNSSD 402K 1%
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Mode| 1038-D4A

PART NUMBER CROSS REFERENCE PART NUMBER CROSS REFERENCE
1
MFGR. MFGIR.
PART NO. | CODE MFGR. PART NO. PART NO.| CODE MFGR. PART NO.
L0015-65 | 20546 RNSSD 4,993 1% 10043 12954 IN823
1001568 |26346 RN3I5D 1000 1%
10015-72 | 264586 ANSSD 1L.9%Ko 1%
10015-84 | 24566 RNSSD 2.10Kn 19% 10046-| 71450 X20IR301B
10015-87 |24346 RN55D 15.0Kn 1% 10046-2 71450 X201R 5038
10066-8 71450 X20iR 1638
10013-90 |24546 RN335D 26.9Kg 1% 10046-9 71450 X20IR101B
10015-1062 |265486 RINFSD 2099 1% 10046-10 | 71450 X201R 1068
10015-104 | 26546 RN3SD 562K 1%
10015-105 |24566 RN3SD 619K 1% 10066-12 | 71450 X201R50u8
10015-111 |26565 BENSID 2490 1% 1004614 71450 X201R2058
10015-116 | 24546 EN3IID 75K0 1% 10064-13 | 75915 312010
HO15-11% | 26546 RN3IID 30,80 1%
10015-133 |Z4546 RN3IID 49,960 1% 101601 74979 105-0852-001
10015-175 | 2366 RINGSD L7640 1% LOL&0-1 76970 105-0860-001
(00135176 | 24546 RN35D 148K 1%
lals2-8 aL12l RCROZGF470]
10015-188 | 24546 RNJISD 33.2K0 1%
10015-19] |24546 RNSZD 66.5K0 % 10206 07263 2N3053
10015-205 | 24546 RNSSD 7680 1%
10015-206 | 24546 RNSID 72.50K4 1% 10238-3 14853 FAH-42300-15-82
10015-207 | 24546 RIN3ID 200K 1% 102333 19655 FAH-752-23-A3
10013-210 | 28546 RN33D 150K 1% 1024]-5 01121 RC20GFIR0O]
10015-211 | 2656 RN3SD 2.76K0 1% 102419 01124 RC20G2R0OIS
L00L3-218 |24%54s RNSSD 00.2K0 1%
10013-219 | 26546 RN3SD 261K 1% 10398 0725) PN&317
10015-224 | 26546 RN3SD 1500 1%
10662 28321 MEZH (C2A)
10015-226 | 24546 RNSSD 2.21K0 1%
10015-248 | 26546 RNS55D 44,2K0 1% 1058)-1 72952 538-006,A,2-8pF
10013-256 | 26546 RNS5D 1.30K4 1%
10013-260 | 24568 RN35D 221K 10 1%
10015-262 | 243546 RN55D 232K 1% 10583-| 36289 CG288102E221)
1038354 56289 CO28B102F6313
10g17 07283 2N1569
10631-7 99800 1025-64
10018 07263 ZNIBLE
10633-1 81483 BW-20 | ohm 5%
10023 07263 2N3sss 10633-3 81483 BW-20 .36 ochm 5%
10043 01002 ENGLES 10634-3 F1637 MMF 1/2T-1 1.0M chm 1%
100k%<] 28821 INg32Y 10663-3 75062 RCR 32G 100 chm 10%
10044-2 23821 ING3IRS 10665-7 75042 RCR 312G 10M ohm 10%
J_lﬂﬁéﬁ-s 01121 RC 32F 104]
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Model 1038-DI4A

PART NUMBER CROSS REFERENCE

PART NUMBER CROS5 REFERENCE

MFGR. MFGR.
PART NO. | CODE MFGR. PART NO. PART NO.| CODE MFGR. PART NO.
16787-2 | 56289 | 196D126X9020 JAI 12649-28 | 14298 | EEL/8 C2 12.5K3 0.1%
16787-3 | 56289 | 196D276X9025 LA3 12659-30 | 16298 | EE1/8 C2Z 30.0Kg 0.1%
10787-4 | 56289 | 196D686X0023 MA3 12049.31 | 18298 | EE1/8 C2 1.11Kg 0.1%
10787-5 | 56289 | 196D105X0035 HAI | 1244933 | 19298 | EE1/8 C2 20K+ 0.1%
16787-11 | 56289 | 196D105X9035 HALI 12049.37 | 14298 | EE1/8 C2 20K} 0.1%
12409-45 | 14298 | EEL/8 C2 2350Kn 0.1%
10885 01295 | IN957B 12443-51 | 91637 | MMF1/8T-2 2.000K30.1%
12049-56 | 91637 | MMF1/8T-2 1.333K20.1%
10969-2 | 84171 | CM D6FDU71F03 12649-53 | 91637 | MMF1/8T-2 4.000KR0.1%
10909-3 | 84171 | CM 06FD391F03 12649-65 | 16298 | EEI/8 CZ 2.20K7 0.1%
10927 02735 | 2N831e 12449-66 | 14298 | EE1/8 C2Z 31.50K2 0.1%
12649-73 | 16298 | EEL/8 C2 10.20K7 0.1%
11119 07263 | 2n42%0 12049-74 | 91637 | MMF1/8T-2 1,182K10.1%
12443-76 | 14298 | EEL/8 C2 0.20K7 0.1%
11365 28480 | 3082-2900 12449-85 | 14298 | EEL/8 C2 1.3700 0.1%
11501-2 | 72982 | 8131-050-551-100M
11501-5 | 72982 | 8131-050-651-474M 12591 17856 | €112
11507 01295 | TIS97 13300-4 | 01121 | D2C10Y
13300-5 | 01121 | p2Cs0d
117111 | 73138 | 66WR 500 ohm 13300-6 | 71450 | 375T1018
11845-4 | 26346 | FP-2 15 ohm 1% 2W
11845-5 | 20546 | FP-2 36K ohm 1% 2W 13470-1 | 01295 | SN74LSOON
13470-2 | 01295 | SN74LSOIN
L1868 04713 | INS2298 | 13470-3 | 01295 | SN74LS02N
13670-6 | 01293 | SN74LSO4N
12389 76361 | MV3025 13670-3 | 01299 | SN74LSO8N
12609 83701 | PELO 13670-6 | 01295 | SN74LSION
13670-7 | 01299 | SN74LSI4N
13470-12 | 01293 | SN74LS42N
12660-1 | 02660 | 225-21821-110 13470-13 | 01299 | SN74LS74N
12640.6 | 75062 | 30-30EE-140 13470-16 | 01295 | SN74LS75N
12660-5 | 75042 | 50-845-30-1
: 13470-17 | 01293 | SN74LSI23N
12649-15 | 14298 | EE1/8 C2 75.0K 2 0.1% 13670-18 | 01295 | SN76LS22IN
12649-16 | 14298 | EEL/8 C2 150.0K5 0.1% 13470-26 | 01295 | SN74LS132N
12669-18 | 14298 | EEL/8 C2 7.50Ka 0.1% 13470-33 | 01295 | SN74LS174N
12669-19 | 16298 | EE1/3 C2 L.OOK 7 0.1% 13470-35 | 01295 | SN78LSSIN
1264921 | 14298 | EE1/8 C2 10.00K7 0.1%
_ 13470-39 | 01295 | SN7WLS3&7N
1254922 142938 EEL/8 C2 2.50K 0.1% 13470-39 01295 SNT4LSLIN
12649-26 | 14298 | EEL/8 C2 5.000Kn 0.1% 13470-40 | 01295 | SN74LS125N

9-29




Model 1038-DI4A

PART NUMBER CROSS REFERENCE I

PART NUMBER CROSS REFERENCE

MFGR. MFGR.
PART NO. | CODE MFGR. PART NO. PART NO.| CODE MFGR. PART NO.
T
134670-41 | 01293 SN74L5163N 14626 02114 IF 31-3C8
13670-42 | 01295 | SN74LS365N 16627 0214 | &1 U Bolt
1347003 01295 SN7ULSIZUN 16629 27014 LF13331IN
13670-44 [ 01295 | SN7ALSL38N | 630|270 | mmzecoon
13470-45 | 01295 | SN74LSZ40N 14631 27016 | MM78CO2N
13470-45 01295 SN7GLSISIN 14632 27014 MM74CoaN
13670-47 | 01295 | SN74LS32N | 1s833 27014 | MM74C76N
13470-51 | 01295 | SN74LSS6N 14634 27016 | LM3LIN
13470-56 | 01295 | SN74LS5393N 14635 27018 | LM3146N
13470-58 | 01295 | SN74LSZI9N 14637 02735 | CDGOOZAE
| 1se39 w649 | p2102A
13671 27014 | LM3Z8N 16640 30649 | P2114
1664 WE4s9 | 8255A
L46by 28821 | DACOSEQ
13584-3 | 71450 | 375X301B 166635 28821 | ADS6AID
135844 | 71450 | 375x102B
13384-7 71450 I7EXI104B 14647 02735 2NG4ET7
13584-9 | 71u30 | 375X%502B 14648 lLo9e | FM5G
1 lug4s D471 MDAILCSA
14654 28821 | #1287
13638 07263 | SE70356 14655 06779 | #352742-1
13859 28821 | 13859 14656 28821 | 14636
146R1=] 28821 FLLL-?
13979-1 80031 | C281CH/AIM lu661-2 | 28821 | #LLL-17
l14661-3 | 28821 | #LLL-27
14116-3 | 715% | DD30-502 j4662-1 | 03888 | #PVCT70-25M
141192 | 90303 | 5XM347 | tu663 81073 | 76B02
_ L4664 00779 | 552791-2
141642 28821 | AM2503DC L4667 32293 | H5014CPD
14668 27015 LMILIN
14226 01295 | TLO74CN 14669 27014 | LF356N
1
15320-2 | 28821 | 143202
14670 27014 | DM2504CN
15141 aarry 87022-] Reeled L4871 28321 ADJHIN
‘ L4673 04713 MCJ_‘M!L
15525 28821 14525 L4733 28821 Z80 CPU
L4s77 31073 #765B05
4621 L7016 LM358N I
146622 02735 | 2N6484 14687 Duu3s | 9684~
15623 027335 ING4ES
16624 QL2995 TLOT2CP 14877=1 24560 FE3 Z2ZK ohm 10% 3w

9-30




PART NUMBEER CROS5 REFERENCE

PART NUMBER CROSS REFERENCE

MFGR. MFGR.
PART NO. | CODE MFGR. PART NO. PART NO.| CODE MFGR. PART NO.
14881-1 o112l 1088221
14881-2 0112} 1088102
14882-1 01121 110A103
1489] 31073 765808
14920 2382) 2ZMHz Crystal HCé
149331 91637 CW-3-2 0.1 ohm &W
143413 oLzl RCR32G475JF
143771 30088 MK2716N
149776 50083 2716
14977-7 50088 716
L5036 LT 8291
13C39 04713 K11%8A
15098-2 01121 108A103
13119 17836 DG201CJ
L5310l 27016 LM333N
15164-] 80031 SPR3053YD
15399 21073 19-251-RED
13324 06713 LIN&230
15635-20 | J4649 2732
15635-21 Mesd 2732
15731-1 01121 WAIGO56P233IMA
157312 01121 WALGOS6P106MA
13738 17836 DGILIBP
15739 35371 HAL741-3
15770 Toshiba | TMM2016P
15773 83701 EDl PKIOF or PAILD
15776-1 71590 CWISCI03K
15776-2 71590 CWI3CI02K
15776-6 71590 CWUDCH74K
15796 34649 8219A
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Model 1038-DI4A

The following five-digit code numbers are listed The Federal Supply Code has been taken from
in numerical sequence along with the name and Cataloging H ook H 4-1, Name to Code.
location of the manufacturer to which the code

number has been assigned.

00303 Shelly Assoclates, Inc. 052435 Corcom, Inc.
El Segundo, California Chicago, Illinois
00636 Aerovox Corp. 07126 Digitran Co.
New Bedford, Massachuset:s Pasadena, Callfornia
00779 Amp, Inc. 07263 Falrchild Camera and Inst. Co,
Harrisburg, Pennsylvania Semiconductor Div.
Mountain View, California
01002 General Electric Co,
Capacitor Dep't. 07910 Continental Device Corp.
Hudson Falls, New York Hawthorne, California
oLzl Allen-Bradley Co. 09214 General Electrie Co.
Milwaukee, Wisconsin Semliconductor Products Dep't.
Auburn, New York
01295 Texas Instruments, Inc.
Semiconductor Components Div. 09353 C and K Components, Inc.
Dallas, Texas Newton, Massachusetts
01961 Pulse Engineering, Inc. 11323 General Microwave Corp.
Santa Clara, Callfornia Farmingdale, New York
02114 Ferroxcube Corp. of America Lz General Instruments, Inc.
Saugerties, New York Semiconductor Div.
- Newark, New Jersey
02660 Amphenol-Borg Elect. Corp. _
Broadview, Illinols 12674 Syncro Corp.
Hicksville, Ohio
02733 Radio Corp. of America .
Semiconductor and Materials Div, 12956 Dickson Electronics Corp.
Somerville, New Jersey Scottsdale, Arizona
03333 Pyrofilm Resistor Co., Inc. 16099 Semrtech Corp.
Whippany, New Jersey Newbury Park, California
Da062 Eimenco Products Co. 14298 American Components
New York, New York Conshohocken, Pennsylvania
04435 Jettron Products, Inc. 14655 Cornell Dublller Corp.
Hanover, New Jersey New York, New York
04713 Matorola, Inc. [6733 Cablewave Systems
Semiconductor Products Div. MNorth Haven, Connectlcut
Phosnix; Arizona
17540 Alpha Industries
03035 Ayer Manufacturing Co. Woburn, Massachuset1s

Chicago Heights, lllinois
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17856

18235

18324

19447

21847

22043

22526

24356

24911

25088

27016

27556

284380

28821

31918

32284

32293

33025 -

Siliconix, Inc.
Santa Clars; California

KRL Electronics, Inc.
Manchaster, New Hampshire

Signetics Corp.
Sunnyvals, California

Electro-Technique, Inc.
Oceanside, Callfornia

Aertech Industries
Sunnyvale, California

Jordan Electric Co.
Van Nuys, Californla

Berg Electronics Corp. _
New Cumberland, Pennsylvania

Corning Glass Works
Electronic Components Div.
Raleigh, North Carolina

Specialty Connector Co., Inc,
Indianapolis, Indiana

Siemens America Corp.
Iselin, New Jersay

Natlonal Semiconductor Corp.
Santa Clara, California

IMB Electronic Products
Santa Fe Springs, Callfornia

Hewlett-Packard Co.
Palo Alto, Calllornia

Wavetek Paclfic Measurements Inc.
Sunnyvale, California

International Electro Exchange
Eden Prairle, Minnesota

Rotron Manufacturing Co., Inc.
Woodstock, New York

Intersil, Inc,
Cupertino, California

Omni Spectra Co.
Tempe, Arizona
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3a37]

346049

W4653

30088

0625

36282

70903

71034

71400

71430

71590

72982

73138

73445

743970

75042

Midwest Microwave; Inc.
Ann Arbor, Michigan

Harris Corp.
Meibourne, Florida

Intel Corp.
Santa Clara, California

Ohmite Manufacturing Co.
Mﬂ‘f Ilinois

Mostek Corp.
Carrolton, Texas

Revere Corp. of America
Wallingford, Connacticut

Sprague Electric Co.
MNorth Adams; Massachusetts

Belden Manufacturing Ca.
Chicago, Ullnois

Bliley Electric Co.
Erie, Pennsylvania

Bussman Manufacturing
Diy. of McGraw-Edison Co.
St. Louis, Missourl

CTS Corp.
Elkhart, Indiana

Centralab, Electronics
Mllwaukes, Wisconsin

Erie Technical Products, Inc.
Erie, Pennsylvania

Beckman Instruments, Inc.
Helipot Division
Fullerton, California

Amperex Electronic Corp.
Hicksville, New York

E. F. Johnson Co.
Wasecs, Minnesota

TRW Electronic Components IRC

Philadelphia, Pennsylvania



75915

76493

76541

768354

79727

30031

80294

81073

81095

81483

82389

83330

43594

83701

84171

20303

0634

Mode| 1038-D14A

Littlefuse, Inc.
Des Plaines, Uinols.

3. W. Miller Co.
Compton, California

Monsanto Commercial Products
Cupertino, California

Oak Manufacturing Co.
Crystal Lake, lllinols

Continental-Wirt Elect. Corp.
Philadelphia, Pennsylvania

Mepco/Electra, Inc.
A North American Phillips Co.
Morristown, New Jersay

Bournes, Inc.
Trimpot Division
Riverside, California

Grayhill, Inc.
La Grange, Illinois

Traid Transformer Corp.
Venice, California

International Rectifier Corp.
El Segundo, California

Switcheraft, Inc.
Chicago, [linois

H. H. Smith, Inc.

Brooklyn, New York

Burroughs Corp.
Electronic Components Div.
Plainfield, New Jersey

Electronic Devices, Inc.
Yankers, New York

Arco Electronics, Inc.
Great Neck, New York

Mallory Battery Co. |
Tarrytown, New York

Saft Amerlea, Inc.
Metuchen, New Jersey
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618

21637

21929

941644

94222

95146

99392

99800

Radio Materials Co,
Chicago, lllinois

Dale Electronics, Inc.
Columbus, Nebraska

Honeywell, Inc.
Microswitch Division
Freeport, [linois

Raytheon Co.
Components Division
Quincy, Massachusetts

Southco, Ine.
Lester, Pennsylvania

Alco Electronics
Lawrence, Massachusetts

STM Corp.
Oakland, California

Delevan Electronics Corp.
East Aurora, New York
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wodel 1038 DIGA

y SECTION

MANTIAL CORRECTIONS

This section lintz the corrections that sust be incor- for a particulsr InmstTument. When corrscting this
— porated in this sanual to make it correspond €6 = par- manual start with the corrections cofresponding to the
vicuiar insgrument, The serisl mu=ber of ssch instru- Code Mo, on the (nstrument. 1f & partlicular cesponent
ment is prefised by a code mumber. This code number has besn changed more than one time, make only the
iz used to identify the sppiicable manual correcsions first changs sncoupteved,
CopE M SECTION OF
0. MEETTDHS PART NO. MANUAL
AFFECTED
25 None
ALL| On page 4-9, Section 4,6.1.1., Step 3, change
A10TP1013 to read H‘II.'I‘TFWE
ALL | On page 9-13, change AST1 through ASTS as follows:
AST1 13859 Coil, High Voltage
pelete Ref. Desig, AST2 through ASTS and, instead,
indicate that these four ltems are part of ASTL.
A
o
L}
-

14875






