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SAFETY

This product has been designed and tested according to International Safety Requirements. To
ensure safe operation and to keep the product safe, the information, cautions, and warnings in this
manual must be heeded. Refer to Section I and the Safety Summary for general safety considerations
applicable to this product.

CERTIFICATION

Heuwlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s
calibration facility, and to the calibration facilities of other International Standards Organization
members.

WARRANTY

This Hewlett-Packard productis warranted against defects in material and workmanship for a period
of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, atits
option, either repair or replace products which prove to be defective.

The cathode-ray tube (CRT) in the instrument and any replacement CRT purchased from HP are also
warranted against electrical failure for a period of one year from the date of shipment from Colorado
Springs. BROKEN TUBES AND TUBES WITH PHOSPHOR ORMESH BURNS, HOWEVER, ARE
NOT INCLUDED UNDER THIS WARRANTY.

For warranty service or repair, this product must be returned to a service facility designated by HP.
However, warranty service for products installed by HP and certain other products designated by HP
will be performed at Buyer’s facility at no charge within the HP service travel area. Outside HP
service travel areas, warranty service will be performed at Buyer’s facility only upon HP’s prior
agreement and Buyer shall pay HP’s round trip travel expenses.

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping
charges, duties, and taxes for products returned to HP from another country.

LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or inadequate mainte-
nance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse,
operation outside of the environmental specifications for the product, or improper site preparation or
maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR

CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.

S CW & A 9/78 (CRT)




SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repalir of this instrument. Failure to comply with these precautions or with specific warnings
elsewhere Iin this manual violates safety standards of design, manufacture, and intended use of the
instrument. Hewlett-Packard Company assumes no liability for the customer’s failure to comply
with these requirements.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before
touching them.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion).
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall
be done only by qualified maintenance personnel using approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of-introducing additional hazards, do not install substitute parts or perform
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.
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Model 1345A

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This Operating and Service Manual contains
information required to install, operate, test, adjust, and
service the HP Model 1345A Digital Display.

1-3. Listed on the title page of this manual is a
Microfiche part number. This number can be used to
order 4- by 6-inch microfilm transparencies of the
manual. Each microfiche contains up to 96 photodupli-
cates of the manual pages. The microfiche package also
includes the latest Manual Changes supplement.

1-4. SPECIFICATIONS.

1-5. Instrument specifications are listed in table 1-1. These
specifications are the performance standards or limits
against which the instrument is tested. Table 1-3 lists
supplemental characteristics. Supplemental character-
istics are not specifications but are typical character-
istics included as additional information for the user.

1-6. SAFETY CONSIDERATIONS.

To prevent personal injury, observe all
safety precautions and warnings stated on
the instrument and in this manual.

1-7. This product is a Safety Class 1 instrument. Review
the instrument and manual for safety markings and
instructions before operation. Specific warnings, cautions,
and instructions are placed wherever applicable
throughout this manual. Refer to the Safety Summary in
the front of this manual and toSectionsII, V, and VIII for
further safety precautions. These precautions must be
observed during all phases of operation, service, and
repair of this instrument. Failure to comply with these
precautions or with specific warnings elsewhere in this
manual violates safety standard of design, manufacture,
and intended use of this instrument. Hewlett-Packard
assumes no liability for the customer’s failure to comply
with these requirements.

1-8. INSTRUMENTS COVERED BY MANUAL.

1-9. Attached to the instrument is a serial number tag.
The serial numberis in the form: 0000A00000. Itis in two
parts; the first four digits and the letter are the serial
prefix, and the last five digits arethe suffix. The prefix is
the same for all identical instruments. The suffix,

however, is assigned sequentially and is different for
each instrument. The contents of this manual apply to
instruments with the serial number prefix(es) listed
under SERIAL NUMBERS on the title page.

1-10. An instrument manufactured after the printing of
this manual may have a serial number prefix that is not
listed on the title page. This unlisted serial number prefix
indicates that the instrument is different from those
described in this manual. The manual for this newer
instrument is accompanied by a Manual Changes supple-
ment. This supplement contains “change information” that
explains how to adapt the manual to the newer instrument.

1-11. In addition to change information, the supplement
may contain information for correcting errors in the
manual. To keep this manual as current and accurate as
possible, Hewlett-Packard recommends that you peri-
odically request the latest Manual Changes supplement.
The supplement for this manual is identified with the
manual print date and part number, both of which appear
on the manual title page. Complimentary copies of the
supplement are available from Hewlett-Packard.

1-12. For information concerning a serial number
prefix that is not listed on the title page orin the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

1-13. DESCRIPTION.

1-14. The Hewlett-Packard Model 1345A is a 15.24 cm
(6 in.) Display Component. It produces vector graphics on
its display screen in response to digital commands from a
user processor. Because of its high resolution (2048 x 2048
addressable points), the 1345A can draw both straight
and curved lines (curvilinear vectors). Curved lines can
be accomplished by a series of short straight vectors. The
1345A draws all vectors in a picture by moving its
display beam at the same speed. This constant writing
rate ensures a picture of uniform brightness (short
vectors do not become brighter than long vectors).
Erasing a waveform that intersects other waveforms
(vectors) will not leave blank spaces at the intersections.
At its faster drawing rate, and at 60 Hz refresh rate, the
1345A can draw a picture that contains up to 3226 inches
of vectors. If the refresh rate is slowed to 40 Hz (possible
in some applications), then the picture can contain up to
4838 inches of vectors. For labeling or identification of
soft-key functions, the 1345A has a built-in set of ASCII
characters. The 1345A receives just one word from the
user processor and all the vectors necessary to form the
character are automatically produced.

1-1



General Information

Table 1-1.

Model 1345A

Specifications

INTERFACE

General: 16-bit TTL binary with 2-wire handshake
(Option 704: 3-wire handshake), unterminated.

Connector: 26-pin male Ansley type 609-2627.

Recommended Mating Connector: 26-pin female
Ansley type 609-2630 with strain relief Ansley type
609-2631. Recommended cable length < 2 feet.
(Note: See Option 325 for mating data cables).

ANALOG OUTPUTS
General: X, Y, and Z analog signals to drive a slave
CRT display.
Amplitude: approximately 1V p-p open circuit.
Output Impedance:
X,Y: 340 ohms nominal.
Z: 250 ohms nominal.
Polarity:
X — Positive-going voltage corresponds to right
beam movement.
Y — Positive-going voltage corresponds to upward
beam movement.
Z — Positive-going voltage corresponds to in-
creasing luminance.

POWER REQUIREMENTS

Recommended bandwidth of slave display:
X,Y Axis: = 3 MHz
Z Axis: = 10 MHz

Recommended mating connector: Molex 22-01-1023
(See option 323 for factory supplied X-Y-Z output
cables)

DISPLAYED IMAGE

Image Size: Factory adjusted to approximately 8.5
cm (3.35 in.) vertically by 11.5 cm (4.53 in.)
horizontally.

Resolution: Addressable; 2048 by 2048.

Visible (shrinking raster): <196 lines vertically by 266
lines horizontally (full scale).

Geometric distortion: < 2.4 mm error in addressing
any location within the image area due to
geometric distortions and nonlinearity in CRT and
stroke generator.

Repeatability: < 0.5 mm position variation in re-
addressing any point.

Refresh rate (Option 704): approximately 60 Hz for
displayed images containing up to 2000 vectors
each 3.3 cm long and 100 characters, at maximum
programmable writing speed (approximately 0.5
cm/ usec).

Phosphor: P31 (green).

Operating Voltages Max Current
Max P-P Ripple
Voltage Tolerance Standard Option 704
+15VDC +5% 10mV 1.05A 1.05A
-15VDC +5% 10mV 0.3A 0.3A
+5VDC +5 -0% 50mV 0.75A 1.8A
Recommended Mating Connector: AMP type 1-350234-9
Note: See Option 323 for mating power cable.
Table 1-2. 1345A Functions
GRAPHIC FUNCTIONS
CHARACTERS
Character Sets: 128 Character ANSI ASCII Set 0
HP 9825/9826 Special Keyboard Symbols
Sizes: Four Sizes;
Character Size
Sizes Characters/Line No of Lines
Graphic Units MM(approx)
1.0X 56 28 24 X 36 1.3X 1.5
1.5X 37 18 36 X 54 2.0X 2.2
2.0X 28 14 48 X 72 2.6 X 3.0
2.5X 22 11 60 X 90 3.3X 3.7

1-2
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General Information

Table 1-2. 1345A Functions (Cont’d)

Orientations: 0, 90, 180, 270 degrees CCW relative to
horizontal

VECTORS

Line Types:
Solid Line
Solid line with intensified end points
Short dashed line
Long dashed line
Dots at end points only

Velocity:

Four Beam Velocities:
approximately 0.13 cm/ usec
approximately 0.25 cm/ usec
approximately 0.38 cm/ usec
approximately 0.51 cm/usec

Brightness: Three visible brightness levels plus blank
(beam off). Maximum brightness is approximately
170 cd/m? at slowest programmable writing speed
(approximately 0.13 cm/ usec and 60 Hz refresh rate).

PLOTTING

Plotting Modes: Plot absolute and Graph

Beam Control: The beam may beturned on or off while
plotting.

GRAPH GENERATION

Tick Marks: X- and Y-axis tick marks of four selectable
lengths.

Graph Mode: Allows generation of graphs which
have a constant X-increment between points by
storing the X-increment once, requiring only new
values for succeeding points.

SELF TEST

Self Test is invoked by disconnecting the I/0 con-
nector with power applied. The Test Pattern veri-
fies that the 1345A is fully operational and provides
necessary stimulus for routine calibration.
Alternate Test Pattern, invoked by internal jumper
change, verifies performance specifications and
allows calibration of focus and astigmatism adjust-
ments.

Table 1-3. Supplemental Characteristics

OPERATING ENVIRONMENT
Temperature: (operating) 0° C to +65° C (+32° F to
+149° F)
NOTE
The 65° C (+149° F) temperature specifica-
tion reflects the maximum allowable
operating temperature with the 1345A
enclosed, not the ambient temperature of
the system housing. It is recommended
that a minimum of 0.28m®/min (10
ft3/min) of air flow is forced around the
instrument to ensure that the maximum
operating temperature of 65° C (+149° F)
is not exeeded.

Temperature (non-operating): -40° C to +75° C (-40°
F to +167° F).

Humidity: to 95% relative humidity up to +40° C
(+104° F).

Altitude: (operating) to 4600 m, (15,000 ft.); (non-
operating) to 15,300 m, (50,000 ft.).

Shock: 30 G peak level with 11 ms duration and 1/2
sinewave shape.

Vibration: vibrated in three planes for 15 min. each
with 0.38 mm (.01 in.) excursion, 10 to 55 Hz.

Dimensions: Refer to outline drawing Figure 1-8.

Weight: Net: approximately 4.4kg. (10 1b).

Shipping: approximately 5.8kg. (13 1b).

Bezel: Compatible with HP 197B camera equipped
with 10375A adapter (order 197B option 006).

TOP

AMBIENT TEMPERATURE MEASURING POINT

Figure 1-2. Ambient Temperature Measurement
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1-15. ACCESSORIES SUPPLIED.

1-16. The following accessories are supplied with the
1345A:

One Operating and Service Manual.
1-17. OPTIONS.

1-18. Standard options are modifications installed on
HP instruments at the factory and are available on
request. Table 1-4 lists available options for the 1345A.

1-19. OPTION 001.

1-20. Option 001 provides all the necessary materials
for external Focus and Intensity control. The cables
between the Stroke Generator Board and the Focus and
Intensity pots are 60.9 cm (24 in.) long.

1-21. Focus and intensity may be controlled from the
front panel if external controls are added. Connectors
are provided on the Stroke Generator Board (Al) for
adding the controls. The External Intensity Control
potentiometer should have a value of 1K ohm and the
Focus Control potentiometer should have a value of 5K
ohms. The potentiometers should have a tolerance of no
greater than 10%, should be linear tapered and a
wattage rating of > 1 W. The external control con-
nections should be made according to the schematics in
figures 1-4 and 1-5.

Model 1345A

Table 1-4. Standard Options

Option Description

001 [ Provides external Focus and Intensity
controls, P/N 01345-69501.

323 | This option supplies X-Y-Z output cables
for an external display. The cables are
61 cm (24 in.) long, P/N 01345-69502.

325 | Provides a dc power input cable and an
1/0 interface cable. The cables are 91.5 cm
(36 in.) long, P/N 01345-69503.

500 | This option deletes Operating and Service
manual.

564 Provides a blue contrast filter in place of the
standard neutral density filter.

704 | This option adds 4K x 16-bit Vector
Memory (see Service Sheet 6).

910 This option provides an extra Operating

and Service Manual.

Figure 1-3. Option 001 Cable Detail
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P/O A1, ¥-Y-Z AMP/STROKE GENERATOR | P/0 g TION
R146 P10 VL EXTERNAL
4220 +7V R150 | 1 FOCuUs
1000 ( 1
L 2 >—»2 5000
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2000 Jie
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+15V N : :
INTENSITY CONTROL '
FROM U27 PIN 14 CR24
\ ] 1
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Figure 1-4. External Focus Potentiometer Connection.
| P/O A1, X-Y-Z AMP/STROKE GENERATOR
: +7V
' R128
EXTERNAL 10K
P/0 O%F;TION INTENSTTY | +7V R129 INT. . 5 54(7)
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1000 3 2 g
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i v
1
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Figure 1-5. External Intensity Potentiometer Connection.
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Figure 1-6. Option 323 Cable Detail

Figure 1-7. Cable Assembly Option 325
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1-22. OPTION 323.

1-23. Option 323 provides output cables for the X-Y-Z
outputs. The cables are 60.9 cm (24 in.) long and are
ready to connect to the X-Y-Z outputs on the Stroke
Generator Board (Al). The other end of the cables have
stripped ends for connection to the user’s circuit.

1-24. The X-Y-Z outputs can drive another peripheral
such as a large screen display. In order to reproduce the
high resolution display of the 1345A, the added
peripheral should have a bandwidth of 5 MHz or
greater. The open circuit amplitude of the X and Y axis
output signals range from 0 to 1V from a source
impedance of approximately 340 ohms. The Z axis open
circuit amplitude is the same, however the source
impedance is approximately 250 ohms. These output
circuits are designed for use with Hewlett-Packard large
screen displays with 10K ohm input impedances. These
outputs cannot drive impedances less than 600 ohms. It
is recommeded that shielded cable be used between the
X-Y-Z outputs and the peripheral. The outer conductor of
the cable should be grounded at each end. Connect the X-
Y-Z outputs according to the following table.

X OUTPUT — A1d5
Y OUTPUT — AldJ4
Z OUTPUT — A1J3

1-25. A two pin female metric post type connector

General Information

(Molex 22-01-1023 or equivalent) is required to mate with
the X-Y-Z output connectors. If the X-Y-Z output cables
used are longer than 61 cm (24 in.) then driver amplifiers
with the following characteristics must be designed:

BANDWIDTH: 50MHz (7 ns rise time with 1% per-
tubation).

SETTLING TIME: 100 ns

INPUT IMPEDANCE: 10K ohms.

OUTPUT IMPEDANCE: 50 ohms.

OUTPUT VOLTAGE: 0 Vdc to 1 Vdc into 50 ohms.
1-26. OPTION 325.

1-27. This option provides a DC power input cable and
an I/0 interface cable with connectors that interface
with the 1345A. The cables are 91.4 cm (36 in.) long and
have stripped ends on the other end for connection to the
user’s circuit. The I/O interface cable should be trimmed
for the maximum recommended length of < 60.9 cm (24
in.) prior to installation.

1-28. RECOMMENDED TEST EQUIPMENT.

1-29. Equipment required to test and maintain the
1345A is listed in table 1-5. Other equipment may be
substituted if it meets or exceeds the critical speci-
fications listed in the table.

Table 1-5. Recommended Test Equipment

INSTRUMENT RECOMMENDED REQUIRED
TYPE MODEL REQUIRED CHARACTERISTICS FOR:
MONITOR HP Model 1740A Bandwidth: 100MHz Adjustment
OSCILLOSCOPE Input Z: 50 ohms and 1M ohm shunted
by approximately 20pf
DIGITAL HP Model 3466 A Voltage Rating: ~15V to +250V Adjustment
VOLTMETER Accuracy: 0.1%
Input Resistance: 10M ohm
1000:1 HP Model 34111A Voltage Rating: 12KV Adjustment
DIVIDER PROBE
10:1 DIVIDER HP Model 10041 A Input Resistance: 1M ohm Adjustment
PROBE (Qty2) (supplied with shunted by approximately 12pf
HP Model 1740A)
POWER SUPPLY CONVERTER CONCEPTS| Output Voltage: +5V at 3.0A Performance
Model VST 25-37-01-1000 +15V at 1.2A Checks and
-15V at 0.3A Adjustment

Note: CONVERTER CONCEPTS
435 Main Street
Pardeeville, WI 53954, USA

Outside U.S.A. contact Factory Product Support
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Figure 1-8.
Dimensional Detail, 1345A
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Installation

SECTION II
INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides installation instructions for
the Model 1345A Digital Display. It also contains
detailed mechanical information, location of center of
gravity, suggested mounting configurations, and
temperature considerations for the Model 1345A. This
section also includes information about initial
inspection and damage claims, preparation for use
storage and shipment.

2-3. INITIAL INSPECTION.

2-4, Inspect the shipping container for damage. If the
shipping container or cushioning material is damaged,
it should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. The
contents of the shipment should be as listed in the
‘““Accessories Supplied”’ paragraph in section I.
Procedures for checking electrical performance are
given in Section IV. If the contents are incomplete, if
there is mechanical damage or defect, or if the
instrument does not pass the Performance Tests, notify
the nearest Hewlett-Packard office. If the shipping
container is damaged, or the cushioning material shows
signs of stress, notify the carrier as well as the Hewlett-
Packard office. Keep the shipping material for carrier’s
inspection. The HP office will arrange for repair or
replacement at HP option without waiting for claim
settlement.

2-5. PREPARATION FOR USE.

Read the Safety Summary in the front of this
manual and the “Safety Considerations”
paragraph in Section I before installing or
operating this instrument.

® @ T15VDC  20AT

® ® 5VDC 5.0A

2-6. POWER REQUIREMENTS.

2-7. The 1345A requires the following power supplies
for proper operation:

+15Vdce 5% regulated, 1.05A, <10 mV p-p ripple
+5Vdc +5% -0% regulated, 0.75A, <50 mV p-p ripple
-15Vdc +5% regulated, 0.3A, <10 mV p-p ripple

NOTE:
When the 1345A is equipped with Option 704
(Vector Memory), current requirements for
the +5V supply are 1.8A.

2-8. POWER CONNECTOR.

2-9. A 6 Pin connector (Amp 1-350241-9 or equivalent)
is required to mate with the rear panel power connector.

2-10. 1/0 CONNECTOR.

2-11. A 26 pin connector (ANSLEY 609-2630 or
equivalent) is required to mate with the rear panel
connector. The connector is wired according to figure
2-2. The MAXIMUM recommended length of this
connector cable is < 60.9 cm (2 ft.) in length.

The data tranfer rate is controlled by the 1345A and the
user processor. The length of each vector influences the
rate. The 1345A requires approximately 1.5 to 100
microseconds to process and draw each vector.

2-12. ANALOG OUTPUTS (X,-Y,-Z).

2-13. The purpose of the Analog Output jacks on the X-
Y-Z/STROKE GENERATOR (A1) board is to connect
an external X-Y-Z Display. The output signals can drive
1 V p-p into a nominal 340 ohm X or Y load and a
nominal 250 ohm Z load. The bandwidth of the external
X-Y-Z display should be at least 3 MHz or greater for the

Figure 2-1. Power Connection for 1345A

21
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BOARD
SYN| D15 O1:20
LRD | LXACK O 340
LDS | N/ O 560
DISCONNECT SENSE | LRFD 0780
D14 | LDAV/LWR O 9100
D12 [D13 Onn2Q
D1g | D11 Q13120
D@8 | DY Q15160
D@6 | DB7 O1m7180
Do4 | DO5 019200
D@2 | DE3 O2120
DO | DO 023240
GND | GND Q2520
I
A

Figure 2-2. 1345A 1/0 Connector

X, Y Axis and 10 MHz or greater for the Z Axis. The
interface cables should not exceed 1.83 m (6 ft.) in length.
Use the following table for interfacing:

Ref Desig Output
Al1d3 Z AXIS OUTPUT
AlJ4 Y AXIS OUTPUT
Ald5 X AXIS OUTPUT

2-14. OPERATING ENVIRONMENT.

2-15. Temperature. The instrument may be operated in
temperatures from 0° C to +65° C.(+32° F to +149° F).

Model 1345A

NOTE:

The +65° C (+149° F) temperature specifi-
cation reflects the maximum allowable
operating temperature with the 1345A
enclosed, not the ambient temperature of the
system housing. It is recommended that a
minimum of 0.28m*/min (10ft*>/min) of air
flow is forced around the instrument to
ensure that the maximum operating
temperature of +65° C (+149° F) is not
exeeded.

Figure 2-3 (Point A) shows the recommended point
where the ambient temperature measurement should be
made. The surface temperature at points “B” in figure
2-3 may typically be +50° C (+122° F) or more above the
ambient temperature. It is recommended that heat-
sensitive devices or circuits not be placed in close
proximity to these points.

2-16. Humidity. The instrument may be operated in
environments with humidity up to 95%. However, the
instrument should also be protected from temperature
extremes which cause condensation within the
instrument.

2-17. Altitude. The instrument may be operated at
altitudes up to 4600 m (15,000 ft.).

2-18. MECHANICAL CONSIDERATIONS.

2-19. Shock and Vibration. The Model 1345A is de-
signed to meet HP Class B Shock and Vibration
Standards. The instrument has been subjected to the
shock and vibration levels as shown in tables 2-1 and
2-2. If the system is subjected to shock and vibration
levels greater than those shown in tables 2-1 and 2-2
then the instrument must be mounted to attenuate the
applied shock and vibrations. For other shock
amplitude or duration, the product of amplitude and
duration must not be greater than the integral of 30 G
peak, 11 ms duration, 0.5 sinewave. The design of the

1345A TOP VIEW

———[________ _ —

4=
AMBIENT
TEMPERATURE
MEASURING
POINT

[ 4

- ‘—L-—‘.__:z—“‘;l

Figure 2-3. 1345A Ambient Temperature Measurement
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mounting must be checked by measuring the shock and
vibration of the 1345A when mounted in the final
configuration. The 1345A mass, center of gravity, and
second moments of inertia information should only be
used as a guideline for initial design of the system.

2-20. Moments of Inertia. The second moments of
inertia I'x, 'y, I'z about the major axis, as defined in
figure 2-4, through the center of gravity of the 1345A are
listed below:

I’z: 150 cmgm sec® (0.13 in.1b sec?)
I’x: 670 cmgm sec? (0.58 in.1b sec?)
I'y: 716 cmgm sec® (0.62 in.1b sec?)

2-21. MOUNTING CONFIGURATION.

2-22. The recommended mounting configuration for
the 1345A is shown in figure 2-5. It is recommended that
the instrument be supported at the front side casting
and rear panel mounting holes.

2-23. STORAGE AND SHIPMENT.

2-24. Environment. The instrument may be stored or
shipped in environments within the following limits:

Temperature: -40° C to +75° C (-40° F
to +167° F)

Humidity: up to 95% relative Humidity at
+40° C (+104° F).

Altitude: 15,300 m (50,000 ft.).

The instrument should also be protected from temper-
ature extremes which cause condensation within the
instrument.

Installation

2-25. PACKAGING.

2-26. Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard for
servicing, attach a tag indicating the type of service
required, return address, model number, and full serial
number. Also mark the container FRAGILE to ensure
careful handling. In any correspondence, refer to the
instrument by model number and full serial number.

2-27. Other Packaging. The following general in-
structions should be used for re-packing with com-
mercially available materials.

a. Wrap instrument in heavy paper or plastic. (If
shipping to Hewlett-Packard office or service center,
attach a tag indicating type of service required, return
address, model number, and full serial number).

b. Use a strong shipping container. A double-wall
carton made of 350-pound test material is adequate.

c. Use a layer of shock-absorbing material 70 to 100
mm (3 to 4 inch) thick around all sides of the instrument
to provide firm cushioning and prevent movement
inside the container. Protect control panel with
cardboard.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure
careful handling.

f. In any correspondence, refer to instrument by
model number and full serial number.

Table 2-1. Minimum Shock Level Withstand Capability

Product Shock Shock Pulse
Weight Intensity Duration
Class (kg) (9) (milliseconds)
B 44 30 11
Table 2-2. Vibration Specifications
Frequency Period Amplitude Dwell Amplitude
Class Hertz Minutes Peak-Peak Minutes Peak-Peak
B 5-55-5 15 0.38 mm 10 Note 1
(.0151in.)

Note 1: 3.17 mm (0.125 in.) 5-10 Hz
1.52 mm (0.060 in.) 10-25 Hz
0.38 mm (0.015 in.) 25-55 Hz

2-3
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l TOP OF REAR PANEL l

Y

USE M3 X 0.5 THREADS FOR
MOUNTING 1345A INTO THE SYSTEM

_

—

\ BOTTOM OF REAR PANEL

Figure 2-5. Recommended Mounting Configuration
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SECTION Il

OPERATION

3-1. INTRODUCTION.

3-2. The purpose of this section is to give detailed
information concerning the operation, I/0 interfacing,
and programming of the 1345A. It includes a list of the
programming instructions and a section containing a
brief explanation of “bit programming”. There are also
several programming examples throughout this section.

3-3. OPERATING CONSIDERATIONS.

Refer to figure 3-1 for the following discussion.
3-4. SIGNAL LINE DEFINITIONS.

DO0-D15 DO through D14 are the vector data lines. (TTL
positive logic).
D15 is used only with Option 704 (Vector
Memory option).

LDAV Data valid signal line: (Active low) Signal from
user to 1345A. New output data is available on
data bus.

LRFD Ready for data signal line: (Active low) Signal
from 1345A to user.
1345A is ready for next data transfer.

DISCONNECT SENSE:

This lineis activelow and is used to determine if
the 1345A is connected to a controller. The user
interface MUST keep this line low when the
1345A is in use. The internal Performance
Verification pattern will be displayed if this line
is not grounded (held low). Undefined
conditions will result if the other signal lines
are not either disconnected or tri-stated when
“Disconnect Sense” is disconnected, pulled
high, or tri-stated.

3-5. SIGNAL LINE DEFINITION FOR OPTION 704.

LSYNC External display refresh synchronization
signal line: A positive-going (TTL) edge on this
line starts a display refresh cycle when external
sync mode has been selected via a jumper wire
on the Vector Memory board (option 704).

LXACKAcknowledge signal line: When low,this line
indicates to the user processor that the Vector
Memory has acknowledged the Read or Write
operation command from the processor.

LDS  Device Select signal line: When low this line
enables the Vector Memory for communication
from or to the user processor (write/read).

LWR Memory Write signal line: when low this line
indicates that the 16-bit Data Bus contents are
to be written into either the current Vector
Memory location (specified by Vector Memory
address pointer) or into the Vector Memory
address pointer register.

LRD Memory Read signal line: when low this line
indicates that the contents of the current Vector
Memory location (as specified by the Vector
Memory address pointer) are to be placed on the
16-bit Data Bus for transmission back to the
user processor.

NOTE

Whenever a Vector Memory location has
been either written into or read from by the
user processor, the Vector Memory address
pointer auto-increments to the next Vector
Memory location (address).

3-6. FUNCTIONAL BLOCKS OF THE 1345A (Figure 3-2).

The following descriptions highlight the main
functional blocks of the 1345A.

POWER SUPPLY. The power supply generates the
required voltages to drive the CRT.

VECTOR PROCESSOR. The vector processor converts
the 16-bit input vector data into defined vectors. The
vector processor receives 16-bit data using a two wire
handshake which is controlled by the vector processor
and the 1345A. The 16-bit input data is decoded into one
of four commands that plot either vectors or text using
an internal character generator.

STROKE GENERATOR. The stroke generator
converts the digital vector data from the vector
processor into vectors displayed on the CRT. The stroke
generator can be programmed to give several
combinations of line types, intensities, and writing
speeds.

3-1
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X-Y-Z AMPLIFIERS. The vectors created in the stroke
generator are amplified to levels needed to drive the
CRT. The X and Y signals are inputs to positional and
focus correction circuitry. The Z signal is input to beam
drive and correction circuitry. The two correction
circuits insure a focused circular dot in all areas of the
CRT at all intensities.

Model 1345A

VECTOR MEMORY (Option 704). The 1345A may be
ordered with an optional 4K by 16-bit memory for
graphics information storage. This allows the user to
write the vector data to the vector memory only once.
The vector memory will then handle the refresh
requirements of the display. This memory can store and
refresh up to 4096 commands. The vector memory has
an internal refresh timer that generates a refresh cycle
approximately once every 16.6 ms.

| l
16-BIT i OPTIONAL ] VECTOR STROKE X,¥,2
o 4K F=t PROCESSOR GENERATOR AMPLIFIERS CRT
| MEMORY
I 1
l-‘--‘--J
+5V0C ——
POWER CHARACTER
+15v0C——  SuPPLY GENERATOR
-15VDC —

Figure 3-2. 1345A Functional Block Diagram

3-7. USER INSTRUMENT REQUIREMENTS.

The 1345A is designed as an internal display component
for instrumentation. The user instrument must provide
the required DC voltages +5Vdc, +15Vdc, and -15Vde.
These are supplied through the rear panel power
connector shown in Section II, figure 2-1.

The host instrument must acquire and format the data
to be displayed by the 1345A CRT. The 1345A will accept
only four data formats, which define the four graphic
commands. These are PLOT, GRAPH, SET CONDITION,
and TEXT. The formats for these commands are
described later in this section. The 1345A accepts

USER INSTRUMENT

'—-‘——~(u-‘—-—---—----——l

commands via a 16-bit data bus from the user
instrument. Figure 2-2 in Section II shows the I/0
connector.

The example system in figure 3-3 has three separate
function blocks. The host processor is a microprocessor
that is programmed to control measurement and data
handling tasks of the instrument. Data acquisition is
handled by the instrument’s acquisition circuitry. The
purpose of the interface is to handle data transfers to the
1345A. If the optional vector memory is installed, the
1345A 16-bit data bus is bidirectional and the interface
may need to handle bidirectional data transfers.

HANDSHAKE
L 4

16 BIT DAIA.

|

SENSORS | 1345A

DATA
m\usoug? T— ACOUISTTION INTERFACE

|
{ RAW
| DATA CONTROL
|
i DATA
| USER
= PROCESSOR
1
|

Sy ant s cnn au @D G s G G Y S S > aw) G = — — =

Figure 3-3. Block Diagram of an Example System Incorporating the 1345A
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3-8. HANDSHAKE TIMING
Internal
1345A
Power-on
Reset
TTL High
LRFD 1 3
~— Tr — TTL Low
——eeeeeerened
: TTL High
LDAV < Td =1 Th 4
| : TTL Low
Tr — Ready Time (1345A Power-on Td — Data Valid Delay Time (after LRFD
delay) ......ooviiiiiii, 400 nsec min goeslow) ....................... 0 nsec min
100 usec max Th — Data Valid Hold Time (after LRFD
(assume LDAYV is high at Power-on) goeshigh) ...................... 0 nsec min
Figure 3-4.

LRFD and LDAYV (Ready for Data, Data Valid) Handshake

TRANSFER SEQUENCE:

1. 1345A sets LRFD low to indicate that it is ready for a
word from the 16-bit Data Bus.

2. User processor sets LDAV low to indicate that the
contents of the 16-bit Data Bus are valid.

3. 1345A returns LRFD high to indicate that it has
accepted the word from the 16-Bit Data Bus.

4. User processor returns LDAV high so that the 1345A
can initiate the next transfer.

5. 1345A sets LRFD low to indicate that it is ready for a
word from the 16-bit Data Bus.

RESTRICTIONS:

a. User processor can set LDAV low at the same
time or after 1345A sets LRFD low, but NOT BEFORE.

b. User processor can return LDAV high at the
same time or after 1345A returns LRFD high, but NOT
BEFORE.

c. 1345A will not set LRFD low unless LDAV is
high.

NOTE

While LDAYV remains low, the 1345A will not
act on the command from the Data Bus, even
though it has signalled that it has accepted
the word from the Data Bus. It is recom-
mended that the host system keep Th to a
minimum.

d. Data on the 16-bit Data Bus mustremain valid as
long as LDAV is low.

NOTE

For maximum speed and performance, it is
advisable that the host system use EDGE
TRIGGERED logic.

Crosstalk. An important consideration in digital signal
transmission is crosstalk between signal lines. Proper
use of the 1345A two wire handshake, LRFD and LDAV,
will minimize the possibility of crosstalk during data
transmission. Another consideration is that of signal
line length. It is recommended that the I/0 cable be kept
as short as possible with a maximum cable length of
<60.9cm (2 ft.). By using the correct handshake sequence
and keeping signal lines as short as possible, the
potential of crosstalk can be kept to a minimum.
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3-9. INSTRUCTIONS

The 1345A creates pictures by a technique called
random vector plotting. A line is defined by its
endpoints in 2048 by 2048 cartesian coordinate system.
The origin (0,0) is in the lower lefthand corner. All points
are positive reference. The 1345A references each vector
by starting point, ending point,intensity level,line type,
and writing speed.

The 1345A recognizes bits D0-D14 on its input Data Bus
as being one of four commands. These four commands
provide complete programmable vector and text
generation with a minimum of command overhead.
Most vector and text operations can be handled with
only one 16-bit command word. The 1345A has the
following Programming Command set.

MSB LSB
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0
COMMAND |————COMMAND MODIFIERS —I
Command | bit 14 | bit 13

1. Set Condition 1 1

2. Plot 0 0

3. Graph 0 1

4. Text 1 0

The 1345A receives 16-bit data words over the 26 pin
interface connector. These 16-bit data words are decoded
by the 1345A into one of four distinct commands. Each
16-bit data word sent to the 1345A can be separated into
two distinct data fields.

Each of the commands that the 1345A can recognize is
selected by the state of data bits D14 and D13. Data bit
D15 is used only for memory board operations and is
discussed later. The 1345A without memory uses only
data bits D0-D14 to determine the command. Data bit
D15 is always 0. The lower 13 data bits D0-D12 are used
as command modifiers. These modifiers allow each
command to have several selectable attributes. Vector
drawing operations are directly dependent on the status
of these data bits in every 1345A command. Each of
these commands and their modifiers will be discussed
using programming examples. The 16-bit data for the
examples will be in HEXADECIMAL or HEX format.
The HEX format is easier to follow than 16-bit binary
data words. Each HEX data word sent to the 1345A will
be equivalent to a 16-bit binary word.

HEX Format Generation. Each 16-bit data word can be

separated into four, four bit binary numbers. This
allows each four bit binary number to have sixteen
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distinct combinations. Each of these combinations is
assigned a HEX equivalence. The conversion from
binary to HEX is contained in figure 3-5. Each data word
in the following command examples will use this HEX
format. These HEX representations will correspond to
the required bit patterns recognized by the 1345A.

Hexadecimal Code Binary Code

b3 b2

o
»
o
-

HEOQWP>©®e a0 Utk W= O
ot o e e b pd b OO OO OO OO
o - - OO OO HMHMHOOOO
- OO HOOHMHOOKRHOO
—_HOMHOFROROFOHOHKORO

Hex Code
Binary Code 1

Q

F 0 8
00 1111 0000 1000

[y

Figure 3-5. Binary to HEX Conversion

1. Set Condition Command (B14=1, B13=1).

With bit 15 set to zero and command bits 14 and 13 set to
one, the 1345A is commanded to draw all following
vectors according to the configuration commanded until
changed by subsequent condition command.

NOTE

A one (1) = TTL high; a zero (0) = TTL

low.

The Set Condition command controls theintensity level,

the line type, and the writing speed of vectors drawn on
the CRT.

B15 B14 B13 B12 B11 B10 B9 B8 B7B6*B5 B4 B3 B2 B1 B0
0 1 1 In 10 X L2L1L0O 0 XWIW0X X X

*B6 MUST be zero.
X=DON’T CARE

B14=1, B13=1: Set display configuration according to choices
specified for intensity, line type, and writing
speed.
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)] 10 (Intensity)

0 0 Blank

0 1 Dim

1 0 Half Brightness
1 1 Full Brightness

L2 L1 Lo (Line Type)

0 0 0 Solid Line

0 0 1 Intensify Endpoints (solid line)
0 1 0 Long Dashes

0 1 1 Short Dashes

1 0 1 Dots on Endpoints

Note: These are the only defined states for Line Type.
Any other combination may result in lock-up of
Vector Processor.

w1 | wo | (Writing Speed)

0.05 in. per microsecond
0.10 in. per microsecond
0.15 in. per microsecond
0.20 in. per microsecond

OO = =
O~ O -

When the line type “solid line with intensified
endpoints’ is selected, the intensity of the endpoints
may vary due to optical illusion. As lines are linked
together, the intensity of the point where one line ends
and the next line starts is a function of the angle
separating the lines. The closer the angle is to 180
degrees, the brighter the point. The closer the angle is to
zero degrees (absolute), the dimmer the point.

By combining line intensity and writing speed
parameters, up to twelve levels of discernible intensities
can be generated. Figure 3-6 contains several example
combinations. This allows the user to create displays
with background graticules and intensify important
trace data. The beam will be brightest with the intensity
set at full bright at the slowest writing speed. The beam
will be dimmest with the intensity set at dim at the
fastest writing speed. The Set Condition command may
be executed at any time and the vector attributes will
remain in effect until another Set Condition command is
executed.

6998h Dim, Short Dash, Speed 0.05
7800h Bright, Solid, Speed 0.2

7000h Half Bright, Solid, Speed 0.2
7100h Half Bright, Long Dash, Speed 0.2

Figure 3-6. Set Condition Examples in Hex

Operation

2. Plot Command (B14=0, B13=0)

With bit 15 set to zero and command bits 14 and 13 set to
zero, the 1345A is commanded to move the display beam
to a specific X-Y location each timethat a Y coordinateis
received.

The beam position may be moved with the beam either
turned off or on.

The Plot command will draw all vectors according to the
display configuration established by the last Set
Condition command received by the 1345A.

Each time that a Y coordinate is received the beam
status (on or off) for the beam movement is established.
Also, the X-Y location to be moved to is formed from the
last X coordinate received and the current Y coordinate.
For example, to draw a vertical line send the 1345A: (1)
Plot command-X value; (2) Plot command-Y1 value
(with beam off); (3) Plot command-Y2 value(with beam
on).

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0
0 0 0 XY PC D10D9D8D7D6D5D4D3D2D1 DO

| DATA .
MSB LSB

B14=0, B13=0:Plot Command.

XY
0=X coordinate (0-2047) as specified by D0-D10.
1=Y coordinate (0-2047) as specified by D0-D10.

PC (Beam Control Bit)
0=Move (beam off)
1=Draw (beam on)

X=0 X=2047
Y=2047 Y=2047
TOP
CRT
SCREEN
X=0 X=2047

Y=0 Y=0

Figure 3-7. Vector Drawing Area
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Example 1.

An explanation of vector drawing will help clarify the
process. In figure 3-8, there are three vectors defined by
four endpoints. Each vector requires two endpoints. The
vector from point 1 to point 2 requires two endpoint
declarations. The vector from point 2 to point 3 requires
only point 3 be declared as an endpoint, because point 2
is already established. The vector drawn from point 2 to
point 3 is a vector with the beam off. This allows the
beam to be moved to new vector starting points without
affecting existing displayed vectors. The vector from
point 3 to point 4 is drawn with the beam on. The correct
sequence for constructing vectors in PLOT is ALWAYS
X first, Y next, X,Y,X,...,Y, until the vector sequence is
complete. A vector is plotted according to the last Set
Condition command sent to the 1345A.

©

X4 1 Y3
B ol

]

X2

Y2
X1

Y1

Figure 3-8. Vector Plotting

The “BEAM ON” bitin the PLOT commandis ignored if
the coordinate being specified is an X value. The beam
status only has effect if the Y coordinate is being
entered. The CRT beam will move to the location
specified by the last X and Y coordinate values specified
in the PLOT commands.

Example 2.

To draw a single vector defined by its endpoints in the
vector drawing area, the 1345A would need to receive
two sets of X and Y coordinates. The 1345A receives the
coordinates in the specified order X1,Y1,X2 Y2. The
beam is moved only when the Y coordinate is received.
The status of the beam is only affected by the beam
status bit in the Y coordinate command.

Xe2,ve

X1,Y1

Figure 3-9. Vector Defined by Endpoints
3-6
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Example 3.
To draw a square on the display, use the following
procedure.

a. Send the 1345A a Set Condition command to
configuredisplay brightness, line type, and writing rate.

b. Send the 1345A a Plot X1 command.

c. Send the 1345A a Plot Y1 command with the
beam off. This moves the beam to the starting point of
the square.

d. Send the 1345A a Plot Y2 command with the
beam on. This moves the beam to the X1,Y2 point shown
in figure 3-10 (draws vector “1”).

e. Send the 1345A a Plot X2 command, then a Plot
Y2 (beam on) command. This moves the beam to X2,Y2
(draws vector “2”).

f. Send the 1345A a Plot Y1 command with the
beam on. This moves the beam to X2,Y1 (draws vector
(‘3”)‘

g. Send the 1345A a Plot X1 command, then a Plot
Y1 (beam on) command. This moves the beam back to
the starting point (draws vector “4”).

X1,v2 "2 X2,Y2
Illlb H3I}l
X1,Y1 X2 ,.Y1
l‘v4;l

Figure 3-10. Drawing a Square on the Display

Example 4.

To draw two horizontal lines on the display, modify
steps “d” and “f” in example 3 sothat the 1345A receives
the Plot Y command with beam off instead of beam on.

X1,Y2 X2,Y2

X1,Y1 X2,Y1

—
W

Figure 3-11. Two Horizontal Lines on the Display
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The 16-bit HEX data equivalence code to draw figures 3-

10 and 3-11 is shown below:

Operation

Figure 3-10 Figure 3-11
Command Step data data 1345A
1. Set Condition 7818h 7818h Sets Vector type

(Solid Full Bright,.05)

2. Plot X1 0200h 0200h X1=512
3. Plot Y1(beam off) 1200h 1200h move to Y1=512
4. Plot Y2(beam on) 1F00h (beam off)1700h move to Y2=1792
5. Plot X2 0FO00h 0F00h X2=1792
6. Plot Y2(beam on) 1F00h 1F00h move to Y2=1792
7. Plot Y1(beam on) 1A00h (beam off)1200h move to Y1=512
8. Plot X1 0200h 0200h X1=512
9. Plot Y1(beam on) 1A00h 1A00h move to Y1=512

A description of these two examples will help the user
understand the vector plotting process. Step 1 defines
the vector attributes for the vectors to be plotted by the
1345A. Definition of a starting point is crucial when
plotting vectors. Steps 2 and 3 initialize the starting
point of the box. Next a new Y value is received
indicating that the beam be turned on. Sincethe X value
didn’t change, only a new Y value need be sent. The
beam will move to the location specified by the X-Y
location when the Y value is received. The vector is
drawn according to the status of the last Set Condition
command.

When a new horizontal location is required, both the X
and Y coordinates need to be sent to the 1345A. The
beam is only moved and the vector drawn when a Y
coordinate is received. The Y value doesn’t change going
from step 4 to step 5, but the X value does. This requires
that a new X-Y coordinate pair be sent to the 1345A asin
steps 5 and 6. In step 7, the X value doesn’t require a
change so only a new Y valueis sent in step 7. The beam
is turned on to draw the vector. In steps 8 and 9 anew X-
Y pair is required so both values must be sent. To draw
figure 3-11, only steps 4 and 7 need to be changed. The
beam status bit tells the 1345A to turn the beam off
during the movement. A vector is still drawn, but with
the beam turned off.

The user should notice that when a vector is to be drawn
vertically, only a Y value is sent for the second vector
endpoint. The 1345A has a “last X” register that stores
the value of the last X location. This feature allows
vertical vectors *vith the same X values to be drawn with
one less endpoirt requirement.

When plotting vectors in the vector drawing area, the
user should take into account the difference in CRT
screen height and width. The 1345A vector drawing area
is 8.5 cm high by 11.5 cm wide and has 2048 addressable
points in either direction. If this difference is not taken
into account, boxes will appear as rectangles. To plot
vectors correctly, the user may need to apply a scaling

factor to vector endpoint calculations. The scaling
factors for the 1345A are approximately 215.58
addressable points/cm in the Y direction and 163.84
addressable points/cm in the X direction. These figures
are used when calculating the actual length of vectors in
cm.

3. Graph Command (B14=0, B13=1).

The Graph command is very similar to the Plot
command. The purpose of the Graph command is to
allow plotting of vectors that have equal incremental X
coordinates. In the Graph mode the 1345A will
automatically increment the X coordinate after each Y
coordinate is received. This allows single valued
functions to be plotted in graph form with fewer
endpoints than would be possible using X,Y coordinates
for each data point.

With bit 15 set to zero and command bits 14 and 13 set to
zero and one, respectively, the 1345A is commanded to
either: (a) set the DELTA-X increment; or (b) movethe
beam to a specific X-Y location determined by the X
increment and the Y coordinate.

The beam position may be moved with the beam either
turned off or turned on. Beam status for the beam
movement is established each time that a Y coordinate
Graph command is received.

The Graph command will draw all vectors according to
the display configuration established by the last Set
Condition command received by the 1345A.

MSB LSB
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0

0 0 1 XY PC D10D9D8D7D6D5D4D3D2D1 DO

} DATA

B14=0, B13=1: Graph Command.

|
1

3-7
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XY 0= set automatic DELTA-X increment (as specified
by DO - D10) for all subsequent Y coordinate Graph
commands received.

1 =Y coordinate (as specified by D0-D10) to which
the beam is to be moved in conjunction with the
DELTA-X increment.

PC (Beam Control Bit)
0 = Move (beam off)
1 = Draw (beam on)

There are three command modifiers in the Graph
command. These modifiers control the X increment, Y
coordinate data value, and the beam status. When B12is
0, the data in bits D0-D10 define the value of the X
increment. This is the amount the X coordinate will
increment after each Y coordinate is plotted. The range
of the X increment is 0 to 2047. It should be noted that X
increases relative to present X,Y coordinate values on
the screen. Figure 3-12 contains an example of the
Graph mode commands. The beam moves when the Y
coordinate value is received.

Example 1:

To graph, first move the beam to a starting position P1
(Plot Commands: X value; Y value with beam off). Then
send the 1345A:

1) DELTA-X Graph command.

2) Y1 Graph command with the beam on. This moves
the beam to point G1.
Note that there is no DELTA-X increment with the
first Y Graph command.

3) Y2 Graph command with the beam on. This moves
the beam to point G2.

4) Y3 Graph command with the beam on. This moves
the beam to point G3.

5) Y4 Graph command with the beam on. This moves
the beam to point G4.

This will give a picture as shown below.

G3

s (X,Y)=P1

Figure 3-12. Graphing Example
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To create the output in figure 3-12, the following steps
were executed with the given 16-bit HEX data.

Command Step 16 Bit Data 1345A

1. Set Condition 7818h Set Vector Attributes
(Solid Full Bright, .05)
X=512
move to Y=512
set X increment to 64

2. Plot X1 0200h

3. Plot Y1 (beam off) 1200h

4. Graph command Set 2040h
Delta X

5. Graph command Y1 3280h Y=640
6. Graph command Y2 3280h Y=640
7.Graph command Y3 3300h Y="768
8. Graph command Y4 3280h Y=640

Step 1 defines the line type, speed, and intensity. Steps 2
and 3 determine the starting point of the graph. The
delta X increment is established in step 4. The (4) Y
values are sent in steps 5-8. The value of X is
incremented AFTER each Y value is received.

If the graph is to start at the axis origin, then execute a
graph command with a first Y value set to zero. This will
not plot anything, but will increment the X value by
delta X. The next vector will be drawn from the origin to
the Y value for the first X increment. If the graph is to
start at the Y axis, then executea Y valuecommand. The
next vector will be drawn from the Y value on the Y axis
to the Y value of the first X increment.

Example 2.
Figure 3-13 shows how 15 vectors are drawn with only 20
commands. The sequence is described below:

Step 1 — Set Condition to define line type.

Step 2 — Plot command to set X location at lower left
corner of graph.

Step 3 — Plot command to set Y location at lower left
corner of graph.

Step 4 — Graph command to set Xincrement value. This
value is referenced to the X axis of the graph.

Step 5 — Graph command with beam off and Y value set
to 0. This will not plot anything, but is used to initiate
the X increment to point 1.

Step 6 — Graph command with beam on and Y value set
to point 1.

Step 7 — Graph command with beam on and Y value set
to point 2.

°
° (send only Y values of points 3 through 14)
°

Step 20 — Graph command with beam on and Y value
set to point 15.
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Normal XY plot mode would require 33 commands to
construct the same graph. Note that the above
command sequence does not include generation of the
graph axis, only construction of the graph itself.

The construction of a graph can have two forms. The
vectors may start at either the origin or somewhere
along the Y axis of the graph.Iftheoriginisthe starting
point, then the user needs to set the first Y value to zero.
This will not plot anything but will start the graph at the
origin and increment the X value by one. When the next
Y valueis sent, a vector will be drawn from the origin to
the new Y value. If the Y axis is the starting point then
the user needs to send the first Y value with the beam off.
This will insure that the axis of the graph is not altered
by the line type set for the graph trace. For the next Y
value the beam should be turned on.

A<~ (BEAM OFF)

Figure 3-13. Graph Mode Example

Operation

4. Text Command(B14=1, B13=0).

The 1345A comes complete with an internal character
generator. This internal character data is a modified
ASCII character set for graphics use. The 1345A also
contains many special characters that facilitate
graphics and display annotation. Figure 3-14 contains
the modified 1345A ASCII character set in HEX format.
When the Text command is executed the 1345A will
interpret the lower eight data bits DO0-D7 as an
equivalence for ASCII or special characters.

Instead of specifying a character to be drawn, the Text
command character code can be replaced by a beam
movement control code. These codes that move the beam
(with the beam off) are Carriage Return (CR), Line Feed
(LF), Inverse Line Feed, Backspace (BS),1/2 shift up,
and 1/2 shift down. The amount and direction of beam
movement depends on the character size and
orientation specified. Line Feed and Inverse Line Feed
provide automatic spacing between lines of text
(spacing =height of one character between lines).

With bit 15 set to zero and command bits 14 and 13 setto
one and zero, respectively, the 1345A is commanded to
draw all the vectors necessary to produce the character
specified.

The 1345A automatically provides a space to theright of
each character for character spacing.

The Text command will draw the character according to
the display configuration established by the last Set
Condition command received by the 1345A. The
characters are always drawn at the slowest writing
speed. The line type has no visible effect except on the
largest character size, (2.5X). The position is defined by
the last X and Y coordinates received by the 1345A.

39
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1345A MODIFIED ASCIl CODE CONVERSION TABLE
MOST SIGNIFICANT CHARACTER
0 1 2 3 4 5 6 7
0 centered * SP 0 @ P . p
1 HP logo centered o ! 1 A Q a q
2 8 t " 2 B R b r
3 — # 3 C S c s
4 upper-half tic } $ 4 D T d t
LEAST 5 lower-half tic - % 5 E U e u
SIGNIFICANT 6 left-half tic v & 6 F \Y4 f v
CHARACTER 7 right-half tic T ! 7 G W g w
8 back space A ( 8 H X h X
9 1/2 shift down U ) 9 I Y i y
A line feed ° (degree) * : J Z j Z
B inv. line feed 0 + ; K [ k {
C 1/2 shift up o , < L AN 1 4
D carriage return r = M ] m }
E horizontal tic 6 . > N A n O
F vertical tic A / ? 0 — o >
EXAMPLES:
HP logo = 01
A = 41
i = 69
Vo = 16
»- = 7F
line feed = 09

Figure 3-14. 1345A Modified ASCII Character Set

The Text command has command modifiers for size and
rotation information. New size and rotation information
is controlled by the status of data word bit B8. Toinitiate
new character attributes, bit B8 must be set high as a
new information indicator. If the data bit is “0”, the size
and rotation bits are ignored.

The 1345A has 4 character sizes. These 4 sizes are
defined by the status of bits B11 and B12. The amount of
space needed to draw the characters is contained in
figure 3-15. This is the required space needed out of 2048
X 2048 possible points. The number of characters that

3-10

can be drawn across the screen at different sizes in in
figure 3-16. An example of 1X character spacing is
contained in figure 3-17.

When the 1345A has finished drawing a character it
automatically advances the beam to the starting point
for the next character. In this way the 1345A functions
much like a typewriter when presenting text.

The modified ASCII character set for the 1345A is
shown in table 3-1.
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Table 3-1. 1345A Character Set
0 32  Space 64 @ 96  NOTE 2
1 HP logo 33 ! 65 A 97 a
2 beta 34 66 B 98 b
3 3 # 67 C 9 ¢
4 upper-half tic 36 $ 68 D 100 d
5 lower-half tic 37 % 69 E 101 e
6 left-half tic 38 & 70 F 102 f
7 right-half tic 39 71 G 103 g
8 back space 40 ( 72 H 104 h
9 1/2 shift down 41 ) 73 1 105 1
10 line feed 42 * 74 J 106 j
11 inv. line feed 43 + 75 K 107 k
12 1/2 shift up 44 76 L 108 1
13 carriage return 45 - 77 M 109 m
14 horizontal tic 46 . 78 N 110 n
15 vertical tic 47 / 79 O 111 o
16 centered * 48 0 80 P 112 p
17 centered o 49 1 81 Q 113 q
18 up arrow 50 2 82 R 114 r
19 left arrow 51 3 83 S 115 s
20 down arrow 52 4 84 T 116 t
21 right arrow 53 5 8 U 117 u
22 square root 54 6 86 V 118 v
23 pi 55 7 87 W 119 w
24 delta 56 8 88 X 120 x
25 mu 57 9 89 Y 121 y
26 ° (degree) 58 90 Z 122 z
27 ohm 59 91 [ 123
28 rho 60 < 922\ 124 |
29 gamma 61 = 93 ] 125 }
30 theta 62 > 94 A 125 box
31 lamda 63 ? 95 —NOTE1 127 shaded
triangle
NOTES: 1. 95 = Underline character with Auto Back Space

2. 96 = Slanted in opposite direction of character 39.

3-11
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MsB LSB
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0

0 1 0 Sl SO Rl ROESD7D6D5D4D3D2D1 DO
|——CHARACTER——]

B14=1, B13=0: commands that the 1345A display a text
character (specified by D0-D7).

ES (Establish size of character)

0 = use previous size and rotation

1 = establish new size and rotation according to S1-S0 and
R1-RO

R1 | RO | (Character Rotation (CCW))

0 0 | O degrees
0 1 | 90 degrees
1 0 | 180 degrees
1 1 | 270 degrees
Width X Height
S1 S0 Size [(in addressable points)
010 1X 24 X 36
0|1 15X 36 X 54
110 2X 48 X 72
141 25X 60 X 90

Model 1345A

Character rotation is an additional feature of the 1345A.
The 1345A can be programmed to rotate any character
at 0, 90, 180, or 270 degrees rotation measured counter
clockwise from horizontal. This can be done for any
character at any size. The starting point of the character
is always the lower left corner relative to any rotation.
For character rotation, the entire character area is
rotated the specified number of degrees and the starting
point moves around in a counter clockwise fashion. For
example, the starting point of a character rotated 180
degrees would be the upper right corner. this technique
is illustrated in figure 3-18.

CHARACTER CELL

SP SP
SP o° 90° SP 180° 270°

SP = CHARACTER STARTING POINT

Figure 3-15. Text Command Bit Pattern

PROGRAMMABLE CHARACTER SIZES:

1.0 X 56 characters per line, 28 horizontal lines possible.
1.5 X 37 characters per line, 18 horizontal lines possible.
2.0 X 28 characters per line, 14 horizontal lines possible.
2.5 X 22 characters per line, 11 horizontal lines possible.

Figure 3-16. 1345A Character Display Capabilities

Example:
1 X character spacing (in addressable points)

1;71%124

Figure 3-17. Example of Character Spacing
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Figure 3-18. Character Rotation

Since the starting point of the character changes with
rotation, so does the direction of character spacing. If
the rotation is 180 degrees, the characters will be written
upside down from right to left. If the rotation modeis 270
degrees, the characters will advance from top to bottom.
Rotation spacing examples are contained in figure 3-19.

<__.
~ V 9 17 Q I 1345A
g
N 180° S CCRRETE N
¢J§ 270°
O Sd
- w
g0° | T
0° N
11314[|5]A ~—
__.’

DIRECTOR OF CHARACTER SPACING

Figure 3-19. Character Rotation Spacing
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5. Calculating the Starting Point for Text.

If we wish to display the characters “1345A” in the
center of the display, proceed as follows.

Let’s choose the 2.5X (largest) character size. Each
character will be 90 X 90 addressable points.

Calculation:
center screen = 1024,1024 (X,Y)

X = 1024 — (2.5 chars. X 90 points/char.)
=1024 — 225

=799

Y = 1024 — (0.5 char. X 90 points/char.)
=1024 — 45
=979

Send the 1345A a Plot X command with X=799. The
HEX code to do this is 031F.

Send the 1345A aPlot Y command with the beam off and
Y=979. The HEX code to do this is 13D3.

Operation

Then send the Text commands to produce each of the
characters.

6. Wraparound.

The characters listed in figure 3-20 cause wraparound if
positioned too close to the edge of the Vector Drawing
area. Wraparound appears as vectors drawn completely
across the display. This condition can also be caused by
vectors drawn outside the screen area.

It is important to observe the recommended character
boundary specifications, to avoid problems which might
be encountered by writing at the screen edges. Figure 3-
21 contains recommended limits for each character size
at each screen edge. Failure to observe these limits may
result in undefined results, particularly when writing
characters listed in figure 3-20. The user should plot all
characters within the specified borders. The user should
not attempt to write any characters along a screen edge.
The character spacing guidelines in figure 3-21 allow
ample spacing for characters of all specified sizes.
Characters NOT specified in figure 3-20 may be written
closer to the screen borders but it is not recommended.

CHARACTER CHARACTER
Boundary Boundary

No. | Description HEX | Affected No. Description HEX | Affected

1 |HP Logo 01 | Right,Top 36 $ 24 | Top,Bottom

2 | beta 02 | Bottom 40 ( 28 | Top,Bottom

4 | upper-half tic 04 |Top 41 ) 29 | Top,Bottom

5 |lower-half tic 05 | Bottom 44 , 2C | Bottom

6 |left-half tic 06 | Left 56 8 38 |Top

7 |right-half tic 07 | Right 59 ; 3B | Bottom

8 |back space 08 | Left 81 Q 51 | Bottom

9 |1/2 shift down 09 | Bottom 91 [ 5B | Top,Bottom
10 |line feed 0A | Bottom 93 ] 5D | Top,Bottom
11 |inv. line feed 0B | Top 95 — (underline) 5F | Bottom
12 |1/2 shift up 0C |Top 103 g 67 | Bottom
14 | horizontal tic OE | Left,Right 106 j 6A | Bottom
15 | vertical tic OF | Left,Bottom 112 p 70 | Bottom
16 |centered * 10 | Left,Bottom 113 q 71 | Right,Bottom
17 |centered o 11 | Left,Bottom 121 y 79 | Bottom
22 | square root 16 | Right,Top 123 { 7B | Top,Bottom
25 |mu 19 | Bottom 125 } 7D | Top,Bottom
26 | °(degree) 1A | Top 126 box 7E | Right,Top
28 |rho 1C | Bottom

Figure 3-20. Wraparound Characters and Boundaries
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--------------------------- 2029
--- 2035
--- 2038
presnene 2041
------ 2047
2047
2033
2026
2019
2012
1345A CRT—»
SCREEN
BOUNDARY FOR 2.5X 35
BOUNDARY FOR 2X 28
BOUNDARY FOR 1.5X 21
BOUNDARY FOR 1X CHARACTER 14
0

0 6 9 1218

Figure 3-21. Character Borders

3-10. REFRESH REQUIREMENTS

The user processor must present all picture data to the
1345A at aminimum rate of approximately 50 Hz. Below
a 50 Hz refresh rate the display may begin to flicker.

Recommended refresh rate is approximately 60 HZ.

3-11. Potpourri
1. Octal and Hexadecimal Ranges for 1345A Commands.
1345A Octal Hexadecimal
Command Range Range
Plot
X 00000 - 07777 0000 - OFFF
Y (beam off) 10000 - 13777 1000 - 17FF
Y (beam on) 14000 - 17777 1800 - 1FFF
Graph
Set DELTA-X | 20000 - 27777 2000 - 2FFF
Y (beam off) 30000 - 33777 3000 - 37FF
Y (beam on) 34000 - 37777 3800 - 3FFF
Text 40000 - 57777 4000 - 5FFF
Set Condition 60000 - 77777 6000 - 7FFF

3-14

2. Optimizing Picture Quality.

Due to differing conditions of ambient light when the
1345A is displaying pictures, the programmer may have
to experiment with the Intensity and Writing Speed
parameters of the Set Condition command.

For example, in an environment of high ambient light,
the 1345A should be set to the highest brightness level
and slowest writing speed.

3. Reducing Display Flicker.

The 1345A must receive all data for the picture from the
user processor at an approximate rate of once every 16.7
milliseconds (60 Hz refresh rate).

A long vector may require up to 100 microseconds before
the 1345A will receive the next command (vector) from
the user processor. If the 1345A is drawing a picture with
many long vectors, then therefreshrate can be slowed to
the point where the operator will perceive flicker.
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3-12.1345A DIGITAL DISPLAY IMPLEMENTA-
TION.

The choice of user system microprocessor and
complexity of the user interface depends on the
capabilities required of the user instrument and the
other tasks the microprocessor must perform. We will
discuss three basic types of display interface techniques,
as illustrated in figure 3-22. When interfacing the 1345A
to a user instrument, one of these three basicinterfaces
will probably be used. Each type of interface will be
discussed highlighting advantages, disadvantages and
example applications where each type of interface
might be used.

Operation

3-13. SIMPLE INTERFACE.

The simplest type of interface that can be constructed
for the 1345A is a single microprocessor system. In this
type of system the interface is part of the microprocessor
address space and the entire instrument is controlled by
a single processor. Typical application characteristics
for this type of interface are low system overhead, semi-
static display, and slower data transfer rate. This would
be a good type of interface for an instrument that
displays linear data thus utilizing the graph mode of the
1345A. In graph mode, less vectors arerequired to create
linear displays. A block diagram of an example single
processor interface is contained in figure 3-23.

USER INSTRUMENT

»SINGLE PROCESSOR

»LOW OVERHEAD
»SEMI-STATIC DISPLAY
»LOWER DATA TRANSFER RATE

———
—

OR

— —
— ———

- — — —

DMA INTERFACE
»HIGHER LEVEL OF OVERHEAD
»HIGHER DATA TRANSFER RATE

— —
———
—_——
—_——
———
———

SMART INTERFACE
»REAL TIME
»MULTI PROCESSOR

I SIMPLE INTERFACE

»GOOD CHOICE FOR VECTOR
MEMORY OPTION (704)

»HIGH SPEED DATA TRANSFER l

»MAY USE VECTOR MEMORY OR »HIGH OVERHEAD
OPTION (704)
| ]
| |
JI_ — —_ .__I_I —_
t |
|
- 1345A T — d

Figure 3-22. 1345A Interfacing Techniques

The vector memory board would be a good choice for this
type of interface. If the memory option is not used, the
number of vectors that can be displayed is limited by the
amount of time the user processor has to update the
display. Typically this will be only a few hundred
vectors. If the memory option is used, display data is

——— — — — — — — O — — — —— — —

USER INSTRUMENT

stored in the vector memory which will handle the
display refresh requirements. The number of vectors
that can be displayed is limited by the total vector length
capabilities of the 1345A. Use of the memory option
board in this situation will enhance the overall system
performance.

|
|
|
I
I

(DPTIONAL)

- et av e ar b o> =

CONTROL ;_
1345A T 1 VECTOR | 1345A

INTERFACE| |DATA |} MEMORY }_|
)

- an w o> -

I
I
|
SENSORS DATA

ETC. : ACDUISITIDN—T
|
| USER
I PROCESSO
|
I

SOFTKEYS ——1 1/0 USER

ETC. | MEMORY

I

Figure 3-23. Single Processor Interface
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3-14. DMA INTERFACES.

A DMA interface allows the transfer of data to the
1345A to occur without using up user processor time.
This type of interface requires the user processor set up
the transfer but not control it. The DMA circuitry on the
interface will control the transfer. This allows the user
processor to start a data transfer and then go process
other tasks such as keyboard scanning, data
acquisition, etc. A system that does all these functions
needs to have a data transfer technique that leaves the
user processor free to perform these other functions. The
method in this case is DMA with or with-out Optional
Vector Memory. It is possible for the user instrument to
make use of both a DMA interface and the vector
memory. In this case the user processor would initiate a
DMA transfer to the memory. The memory would then
handle all refresh requirements independent of the user
processor. The only display overhead would be when the

SENSORS,ETC. KEYBOARD,ETC.

Model 1345A

user processor needs to send new data to the 1345A. The
entire 4096 locations of the vector memory can be
written in less than 3 ms. The user interface could hold
off one 16.6 ms refresh cycle and rewrite the new data
into the memory. If the optional Vector Memory is not
used, the user interface must have access to a selected
area of memory set aside for display data and a timer
that schedules refresh cycles. When a DMA request is
activated, the user interface will access the display
memory and write this data to the 1345A without user
processor intervention. An example DMA interface is
illustrated in the block diagram in figure 3-24. The
advantages of this type of interface are low overhead to
the user processor and faster data transfer rates. The
disadvantage is that the interface is harder to construct
and configure into a processor system than the simple
interface. Typical applications for this type of interface
are interactive systems with dynamic displays of
continuous data acquisition.

DATA 10 MATH
ACQUISITION PROCESSOR
1345A
USER USER
PROCESSOR MEMORY
[
DMA CONTROL VECTOR
INTERFACE DATA MEMORY
USER INSTRUMENT i
' (OPTIONAL)

Figure 3-24. DMA Interface
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3-15. SMART INTERFACE.

This type of interface is intended for the user who
requires maximum display performance. An interface of
this variety is custom designed to maximize data
transfer from the user instrument input to display
output. These type of instruments are usually driven by
several microprocessors, each having a limited number
of tasks. A typical 1345A interface for this type of
instrument would contain smart hardware or a
dedicated microprocessor. This interface would control
refresh timing and data transfer to the 1345A. The user

Operation

processor in the instrument would not need to handle
any data transfer tasks.It would be advantageousto the
user to have the interface utilize a high speed dual port
memory to minimize data transfers. Figure 3-25
contains a block diagram of this type of interface. A
typical application for this type of interface would be a
Real Time measurement instrument. Typically the data
to be displayed is totally different each refresh cycle.
The obvious advantage of this type of interface is speed.
It is however, much more difficult to implement. The
memory board would probably not be a good choice for
this type of system.

USER INSTRUMENT (OPTIONAL)
MATH USER SMART VECTOR
PROCESSOR MEMORY INTERFACE MEMORY
1/0
170 PROCESSOR
1345A
DATA USER
DATA ACQUISITION PROCESSOR
ACQ. PROCESSOR
MEMORY
EXTERNAL MANAGEMENT
MASS STORAGE
STORAGE

Figure 3-25. Example Smart Interface

3-16. OPERATION FOR OPTION 704.

3-17. DESCRIPTION

The 1345A memory option stores up to 4K, 16-bit
commands and refreshes the CRT, thus relieving the
user processor of data storage and CRT refresh
requirements.

VECTOR MEMORY

The memory option recognizes two commands for
programming. These commands are for data transfer
and memory address pointer manipulation. A data
transfer is either a read from or a write to the Vector
Memory. Address pointer operations are used for
positioning the data in the Vector Memory list and
selecting a desired memory read address.

Figure 3-26 shows where the Vector Memory fits into the
1345A architecture.

1345A INTERFACE

INTERFA ?
' CE X,Y,Zé—‘r— ————————— b
' output ' :
: !
- VECTOR -

USER MEMORY ; 1345A

SYSTEM : (OPT.704) !

PROCESSOR ! !

3 ' A
- +15Y
DIGITAL 15V ]
DATA +5V

Figure 3-26. Vector Memory Interface (Option 704)
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The user processor can send all picture-producing data
to the Vector Memory at one time. The Vector Memory
will then continuously refresh the display screen by
redrawing the picture at regular intervals. This reduces
overhead time for the user processor.

The user processor can access any address in the Vector
Memory via the Vector Memory address pointer. This
allows selected portions of a picture to be changed or
sent back to the processor for checking or processing.

The Vector Memory also has a feature whereby the user
processor can suppress portions of the picture (such as
graticules or labels). Suppressed information is not
erased from the Vector Memory. This is donie by having
the Vector Memory do an internal jump past the data
that is not to be displayed. Suppressed data can be made
part of the picture by using only a few user processor
commands, thus reducing overhead time.

Vector Memory digital interface consists of:
1. A 16-bit bidirectional Data Bus.
2. A Read signal line LRD (input).
3. A Write signal line LWR (input).

USER INSTRUMENT

r—-—--————---.——--—bq

Model 1345A

4. A Device Select signal line LDS (input).

5. An Acknowledge signal line LACK (output - useis
optional).

6. An External display Synchronization signal line
SYNC (input - use is optional).

These signal lines are all explained under Signal Line
Definitions. Timing diagrams for user processor
interfacing are shown after Signal Line Definitions.

NOTE

When the 1345A is equipped with the Vector
Memory, the 2-wire handshake (LRFD &

LDAYV) is not used. The signal lines used are
LRD, LWR, and LDS.

3-18. VECTOR MEMORY MANAGEMENT.

Using the memory option (704) in a 1345A system
requires some additional considerations not necessary
with a standard 1345A. Figure 3-27 contains an example
instrument block diagram with the memory option
installed.

CONTROL

; |
SENSORS 1345A
| . DATA )
TMNSDUE?? | ACOUISITION INTERFACE QIE:
1
= RAW |
| DATA CONTROL {
= DATA :
] USER )
{ PROCESSOR !
I |
| |
'—-'--—-—------——-—-——J

Figure 3-27. Example Instrument With Memory Option 704

The main advantage of the memory option is that it
relieves the user processor from the task of display
refresh. However, effective use of the memory option
requires that the user have a memory management
scheme for data transfer to and from the Vector
Memory. An example memory map is shown in figure 3-
28.

The memory map example has six data fields that can
be displayed. The link in front of each data block
contains a no-op and a jump command. A no-op is a zero
word. This is equivalent to a plot X=0 command. If a
picture data block is to be suppressed, then the link in

3-18

front of that block will contain a jump address to a no-op
of another link. If vector data contained in the data
block is to be displayed, then the jump address will be
the starting address of the data block. To alter the status
of a block of picture data, the user processor needs to
position the memory address pointer to the address of
the link to be modified and write a jump command into
the link with the new jump address. To alter data, the
Vector Memory address pointer needs to be positioned to
the starting address of the data block and the user
processor then writes the display data into the Vector
Memory. The length of each segment needs to be greater
than or equal to the maximum amount of data to be
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displayed from that segment. The user processor must
insure that the data within each block is initialized and
maintained so that erroneous data is not left in the data
block when a new and smaller set of data is stored. The
user can manage each block by putting a jump
command at the end of the data that jumps tothelink of
the next data block. It is recommended that the user
write a no-op into address 4095. Then 4095 can be used as
a jump address from data blocks. This will also provide
an easy method to use synchronous refresh. It should be
noted that jumps can be forward or reverse within the
Vector Memory.

4K BY 16 BIT MEMORY MAP

0 NO-OP

LINK 1

GRATICULE

NO-OP

LINK 2

ANNOTATION #1

NO-OP

LINK 3

ANNOTATION #2

NO-OP

LINK 4

SOFT KEY
LABELS #1

NO-OP

LINK 5

SOFT KEY
LABELS #2

NO-OP

LINK 6

DATA TRACE

JUMP 4095

U

UNUSED MEMORY =

«

4095 NO-OP

Figure 3-28.
Example Vector Memory Map

Operation

3-19. READING THE VECTOR MEMORY.

The data contained in the Vector Memory can beread by
the user processor. This data may be used for additional
data processing, external hard copy plotting, etc. This
feature allows the user to read and verify the contents of
the Vector Memory. This feature is activated by setting
the LRD line to a low state while DSis low and reading
the contents of the 1345A 16-bit data bus. The user needs
to set the Vector Memory address pointer to the desired
memory address and start the read process.

3-20. DISPLAY PERFORMANCE CONSIDERA-
TIONS.

To obtain optimum performance from the 1345A Digital
Display, there are a few performance parameters that
need consideration. These are refresh rate, picture
complexity and vector data rate.

3-21. REFRESH.

3-22. Introduction.

Each time that the picture is redrawn by the 1345A, the
display is refreshed. This prevents the phosphor light
output from expiring.

The Vector Memory sends its data to the 1345A
(independent of the user processor) each time that the
picture is to be drawn on the display.

The Vector Memory outputs its data to the 1345A either
via synchronous or asynchronous operation.

a. Synchronous Refresh Mode.

Synchronous refresh mode is entered when the Vector
Memory encounters an Internal Jump to 4095 after it
has sent the picture to the 1345A.

In synchronous mode, the Vector Memory waits until a
synchronizing (sync) pulse occurs before it will begin its
next data output cycle to the 1345A.

The sync pulses can be either internal or external (set by
moving a jumper located on the vector memory board).

Internal Sync: an on-board oscillator provides sync
pulses at approximately a 60 Hertz rate.

External Sync: sync pulses (TTL) are supplied from an
external source in the user system via the SYNC input
signal line.

After the Internal Jump to address 4095 is executed, the

Vector Memory waits until the next sync pulse before it
will start a new refresh cycle.
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b. Asynchronous (free-running) Refresh Mode.

There are two cases where the Vector Memory overrides
the sync pulses and refreshes the display asynchronously
(in a free-running, continuous manner).

The first case is when the picture cannot be drawn in the
time interval between sync pulses. When this occurs,
sync pulses areignored. Refresh rate is controlled by the
time required for the Vector Memory to send all its data
to the 1345A. Since longer vectors take more time to
draw, the 1345A prevents the Vector Memory from
sending its next word (to the 1345A) until the current
vector is done.

(1) Synchronous refresh example (Jump to 4095 after
picture).

Syne
pulses

Model 1345A

The second case where the sync pulses are ignored
occurs when Vector Memory address 4095 is reached
during refresh without an internal jump to 4095. It is
therefore recommended that the Vector Memory be
made to jump to address 4095 at the end of picture data
in order to minimize time between refresh cycles.

This sync override feature allows all simple pictures to
be displayed at an even brightness (say 60 Hertz refresh
rate), and complex pictures to be displayed at a level of
brightness that depends only on the timeit takes to draw
the picture on the display.

drawing time

!<——— wait time ———=
<+ Picture A =

N

start redrawlng

drawing time

Pictures A and B will be displayed at an even brightness

<+— Plcture B — =

<+— wait —
time

N

start redrawing

(sync rate = refresh rate) even though picture A requires

less drawing time.

Figure 3-29. Synchronous Refresh Example
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(2) Asynchronous refresh example:

Operation

Sync
pulses

drawing time

[ §

<t—— picture C —————=

start redrawing

Jump to 4095

rﬂ———— picture D —
drawing time

< wa it
time

7

start redrawing

wait time while Vector Memory
increments to address 4095

(no jump)

slows refresh rate

Figure 3-30. Asynchronous Refresh Example

3-23. PICTURE COMPLEXITY.

The degree of picture complexity is a direct function of
the TOTAL LENGTH of vectors drawn on the 1345A
display. Since ALL data to be displayed should be
transmitted to the 1345A 60 times a second, three
performance parameters require attention. These are
the vector writing speed, average vector length, and the
number of characters to be displayed.

The 1345A has the capability of drawing vectors at
several writing speeds. Writing speed is defined as the
speed at which the beam is deflected across the CRT
screen. The 1345A has the capabilities contained in
figure 3-31, which compares writing speed and
maximum total vector length which the 1345A can draw
at a 60 Hz refresh rate.

WRITING SPEED
.2"/uSEC
. /
3000 —
2500" /
o V .15 /uBEC
- / /
© 2000" 7
“
=z .1"/ugEC
]
= 1500"
z / —
5 /
[ 4
=3
o 1o000"
z / .05"/upEC
z e
"
% /]
~ 500"
S /
>
.
CONDITIONS: 4" 3" 5" 1 20 3" 4"
REFRESH=16.67mSEC VECTOR LENGTH

Figure 3-31. Vector Length vs Writing Speed for 60 Hz Refresh Rate
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The specified number of vector inches in figure 3-31 can
be written with a refresh cycle time of 16.67 ms. This is
the refresh cycle time for a 60 Hz refresh rate. Additional
refresh frame time is required when text is added to the
vector display. Many applications will require that some
text also be written on the screen. Figure 3-32
summarizes the capabilities of the 1345A for various
text and vector length combinations.

The data shown in the table, in figure 3-32, was
generated using the equations in figure 3-33. To generate
data for other writing speeds and character combinations,

Model 1345A

insert the appropriate values of the variables into the
equations and calculate the time it takes to draw each
portion of the picture.

Generating a complex picture requires knowledge of the
number of vectors required. Two pictures will be used as
examples that have quite different appearances. These
two pictures are shown in figures 3-34 and 3-35. The
methods used to generate these pictures will be
discussed to give the user an idea of what is involved in
generating such a picture.

Conditions.
Average character drawing time: 16 usec
Recommended refresh rate: 60 Hz ~ 16.6 msec
1345A writing speed: 0.1 in./usec
Vector dead time: 1 usec
NUMBER OF CHARACTERS TO BE DRAWN
0 100 200 300

Total frame time (msec) 16.67 16.67 16.67 16.67
Character writing time 0 1.60 3.20 4.80

(msec)
Time left to draw vectors 16.67 15.07 13.47 11.87

(msec)

AVERAGE VECTOR

LENGTH APPROXIMATE NUMBER OF VECTORS DRAWN
0.11in. 8330 7530 6730 5930
0.5 in. 2770 2510 2240 1970
2.0 in. 790 710 640 560
6.0 in. 270 240 220 190

Figure 3-32. 1345A Capabilities for Character and Vector Combinations

T
VECTOR DRAWING TIME = SLCLOR LENGTH 1 s
WRITING SPEED VECTOR
N M
VECTOR LENGTH 1 us 15 us
PICTURE DRAWING TIME = % —_— 3 —
G 1 WRITING SPEED VECTOR 1 CHARACTER
N = TOTAL NUMBER OF VECTORS
M = TOTAL NUMBER OF CHARACTERS

Figure 3-33. Vector Drawing Time Calculations
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The first picture, figure 3-34, is representative of a
spectrum analyzer display. This picture contains 750
vectors per data trace and 265 characters. There are 22
vectors in the graticule and 1500+ in the data traces. By
using the table in figure 3-32 the 1345A can display up to
1970 0.5 in. vectors at a writing speed of 0.1 in./us. In
these examples, the writing speed is set at 0.5in./us. At
that writing speed and an average of 0.1 in. per vector,
the 1345A can draw up to 3956 vectors and up to 300
characters. This trace has 1500+ vectors and 265
characters. The 1345A could draw over twice as many
vectors as shown in this example within the 16.67 ms
refresh cycle time.

BASIC BINARY QIGITAL DISPLAY
BIROKES: 7656

CENTER 246 93114 Mia

RESE Bw 18 wx VoW 18 e

Operation

The second picture, figure 3-35, is representative of a
“SMITH CHART?” display. There are 528 vectors in the
graticule and a total of 133 characters used for
annotation. The graticule in this picture is more
complex and requires more vectors. Notice that the
vectors in this graticule are very short and give the
appearance of a curve. There are 150 vectors in the trace.
These are also very short vectors and give the
appearance of a curve. The vectors were drawn at a
writing speed of 0.5 in./us. The 1345A can draw over
4400 0.1 in. vectors and 200 characters within a 16.67 ms
refresh cycle time. In this display, there are a total of 678
vectors and 133 characters. The 1345A could draw over 7
times as many 0.1 in. vectors and up to 200 characters
and still satisfy a 60 Hz refresh requirement.

CHABACTERS . 268

Figure 3-34. A Spectrum Analyzer Presentation

IMPEDANCE OR ADMITTANCE COORDINATES

i.e

&5

ol SN

§ ]

e

Figure 3-35. A Smith Chart Presentation
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In figure 3-36 there are two additional examples of 1345A instrumentation displays.

Ie~Ves CHARACTERISTICS

P 7HLED-0018 BYORE

|
|
g
|
|
§
g
%
|
|
%

FOURIER ANALYSIS
I“‘*“‘“"’mm

Figure 3-36. Additional 1345A Example Displays
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3-24. VECTOR MEMORY READ AND WRITE SIGNAL

TIMING SPECIFICATIONS.

LDS

READ COMMAND TIMING

TTL

TTL

—»] |« Tdss —»| Tosh je—
|- Trey |
TTL
LRD
-¢ Trd >
TTL
¢———— Tac
Tdh
TTL
* VALID DATA *
TTL
|<-Tah—>|
LXACK T
TTL
|g————— Tack *——pf
M1349002
Tdss — Device Select Setup Time ........ 0 nsec min
Tdsh — Device Select Hold Time ........ 0 nsec min

Trcy — Read Cycle Time (ACK not used) 394 nsec min
(ACK used) 402 nsec min
Trd — Read Pulse Time (ACK not used) 319 nsec min
(ACK used) 327 nsec min

Tac — Read Access Time .............. 319 nsec max
Tdh — Read Data Hold Time ........... 11 nsec min
Tah — Acknowledge Hold Time ........ 17 nsec min

82 nsec max
Tack — Acknowledge Delay Time ..... 327 nsec min

459 nsec max
NOTE

Display refreshing is inhibited when LRD is
low.

Figure 3-37. Read Command Timing

HIGH

Low

HIGH

Low

HIGH

LowW

HIGH

Low

Operation
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WRITE COMMAND TIMING

LDS — TTL HIGH
TTL LOW
—»{ Tdss |w— —{ Tdsh |a—
fe————— Tey >
LWR —————— TTL HIGH

e Twe————— P>

TTL LOW
Tds |- » Tdh |-

|
NN
N\ N

DATA

| Tah
LXACK —————————— TTL HIGH
TTL LOW
|<———Tack——————>|
M1349001
Tdss — Device Select Setup Time ........ 0 nsec min
Tdsh — Device Select Hold Time ........ 0 nsec min
Tcy — Write Cycle Time .............. 565 nsec min
Twe — Write Command Active Time .. 360 nsec min
Tds — Data In Setup Time .............. 0 nsec max
Tdh — Data In Hold Time ............. 50 nsec min
Tack — Acknowledge Delay Time ..... 327 nsec min
459 nsec max
Tah — Acknowledge Hold Time ........ 17 nsec min
82 nsec max
NOTE

Display refreshing is inhibited when LWR is low.

Figure 3-38. Write Command Timing
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3-25. PROGRAMMING.

With Option 704 installed, all commands from the user
processor go to Vector Memory. Figure 3-26 is a block
diagram of this configuration. A Vector Memory
Command is defined as a Read or Write operation
initiated by the user processor.

1. WRITE OPERATION.

The Write Operation allows the 16 bits on the data bus to
be written into either the Vector Memory or the Address
Pointer. A Vector Memory Word can be either a Picture
Data Word or an Internal Jump Word.

PICTURE DATA WORD. When bit M15 is set low, the
other 15 data bits (M14-M0) must conform with the
1345A Commands covered earlier in this document
under Data Bit Definitions for 1345A Commands.

MSB LsB
M15 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO

0 BI14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0

(SEE DATA BIT DEFINITIONS FOR 1345A COMMANDS.)

When the display is refreshed, this data is sent from the
Vector Memory to the 1345A for vector and/or character
generation. Display refresh is accomplished without
attention from the user processor once the picture has
been loaded into Vector Memory. The Write Operation is
controlled by the handshake sequence as presented in
figure 3-38.

INTERNAL JUMP WORD. When M15 is high and M14
is low, then data bits M11 through MO designate the
address of the next word in Vector Memory that will be
sent tothe 1345A. This allows the Vector Memory to skip
blocks of picture data on each pass through its address
range when it is refreshing the display. Certain datain
Vector Memory is effectively suppressed until the user
processor wants that data to be displayed. Refer to
figure 3-39 for an example of using the Jump
Instruction. When needed a suppressed block of data
can be added to the picture by changing only the Vector
Memory word that contains the internal jump code.

NOTE:

The address specified by an internal jump
instruction cannot contain another internal
jump instruction (as defined by M15 and
M14). If this command sequence is attempted,
a blank display will result until memory is re-
accessed by the user processor.

Operation

An internal jump does not affect the Vector Memory
address pointer.

MSB LSB
M15 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO

1 0 X X Al1 A10 A9A8A7A6A5A4A3A2A1 A0

X=DON'T CARE

M15=1, M14=0: Internal jump to vector address specified by
A1l thru AO during refresh.

POINTER INSTRUCTION. When bits M15 and M14
are both high, then data bits M11 Through MO0 designate
the address to which the Vector Memory Address
Pointer will move. The value in the pointer register
specifies the next address in Vector Memory that will be
written into (or read from) by the processor.

The pointer increments to the next Vector Memory
address after each read or write operation commanded
by the user processor.

MSB LsSB
M15 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO

1 1 X X All AI0A9 A8 A7A6A5A4A3A2A1 A0

X=DON'T CARE

M15=1, M14=1: Set pointer register to the Vector Memory
address value specified by A11 thru AO.

NOTE

The pointer value is placed in the Vector
Memory pointer register, NOT in the Vector
Memory.

2. READ OPERATION.

The Address Pointer value specifies the word to be read
from Vector Memory. The Pointer increments with each
Write or Read operation to the Vector Memory.
Positioning of the Address Pointer can also be
accomplished via a write operation. This allows a
selected word to be read from Vector Memory. The Read
operation is controlled by the Handshake sequence as
presented in figure 3-37.
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3. PROGRAMMING SUMMARY.
A programming summary for the 1345A commands and

Option 704 instruction is given in table 3-2.

Table 3-2. Truth Table for 1345A Commands and
Option 704 Instructions

1345A
BIT NUMBER COMMAND/OPTION 704
M15 M14 M13 INSTRUCTION
0 0 0 PLOT
0 0 1 GRAPH
0 1 0 TEXT
0 1 1 SET CONDITION
1 0 0 INTERNAL JUMP
1 0 1 INTERNAL JUMP
1 1 0 SET POINTER
1 1 1 SET POINTER

3-28. POTPOURRI

a. Memory Initialization.

When the Vector Memory is powered up, its contents are
in an unknownrandom state. There are several methods
of memory initialization.

Since the preferred way for the Vector Memory to enter
the synchronous refresh mode is when a “‘jump to 4095
is executed, the user may want to fill the entire Vector
Memory with ‘“jump to 4095 instructions upon
initialization.

One benefit of using this method of initialization is that
as the user fills the Vector Memory with picture
information, the Vector Memory will always “jump to
4095” after drawing the picture, no matter how many
words are used to form the picture. This ensures thatthe
picture will be displayed at the optimum refresh rate.

3-28
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Another way of initializing the Vector Memory is to
write all zeros to all words. This data will be sent to the
1345A, but will draw nothing on screen (effectively a no-
op). The drawback to this method is that without a
“jump to 4095”, each ‘“no-op” will take about one
microsecond. Depending on the picture information
subsequently stored in memory, these no-op instructions
may result in a dimmer picture (non-optimized refresh
rate).

The Vector Memory can be tested by the user processor
as part of power-on self test routine. For example, first
write all zeros to all words. Then “chase a one” through
memory to check each cell. Also, the Vector Memory
pointer register can be checked by writing data
sequentially through the memory and then using the
Pointer Instruction to move the pointer and reading the
contents of the word selected by the pointer. BE
CAREFUL - 11XXXXXXXXXXXXXX will not be
written into the memory and 011 XXXXXX1XXXXXX is
illegal.

b. Using the Jump Instruction.

The Internal Jump instruction resides in the Vector
Memory. When it is encountered in the course of
refreshing the 1345A it is not sent to the 1345A. Instead,
it causes the Vector Memory to do an absolute jump to a
new location. The Vector Memory then resumes sending
data to the 1345A.

This allows the user to store pictures in the Vector
Memory but not display them until ready (by jumping
past them). See figure 3-39.

By putting jump instructions around each block of data,
it allows the user to turn parts of the complete picture on
or off by writing only one or two words to the Vector
Memory.

Picture A might be used as a standard to compare
against picture B which is being updated. For this
application, picture A can be turned on whenever it is
needed by changing the contents of address 0000 to be
“Jump to 0001”.

NOTE

Vector Memory location 4095 is the first
location sent to the 1345A in each refresh
cycle. The Vector Memory then auto-incre-
ments to location 0000, 0001, etc.
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VECTOR MEMORY

Address
0000
0001

to
1000
1001
1002
to
2002
2003
2004
to
2060
2061
2062
to
2147
2148
2149
to
2255
2256
2257
to

4094

4095

Contents

JUMP TO 1002

PICTURE A

JUMP TO 1002

PICTURE B

JUMP TO 2062

GRATICULE A

JUMP TO 2062

GRATICULE B

JUMP TO 4095

SET OF LABELS

JUMP TO 4095

UNUSED MEMORY

NO-OP (REQUIRED)

Figure 3-39.

Operation
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1345A Quick Reference Guide

1345A COMMANDS.

NOTE: Bit D15isused only for vector memory board
commands. For standard 1345A commands, D15
should be 0.

1345A 16 Bit Data Word.

Programming Command Ranges

PROGRAMMING COMMAND RANGES OF THE 1345A

MSB LSB
D15 D14 D13!Di12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

COMMAND }<«—COMMAND MODIFIERS ————————

1345A COMMANDS
| Bit14 | Bit13

Set Condition 1 1
Plot Command 0 0
Graph Command 0 1
Text Command 1 0

Set Condition Command.

Set Condition Command:

MSB LSB
D15 D14 D13 D12 D11 D10 D9 D8 D7 Dé6* D5 D4 D3 D2 D1 DO

0 1 1 I Io X Le Li Lo 0 X W, WX X X

*Note: Bit 6 (D6) must be zero.
Command Modifiers:

a. To Set Line Intensity:

I, | I, Intensity

0 0 Blank

0 1 Dim

1 0 Half Brightness
1 1 Full Brightness

b. To Set Line Type:

L. L Lo Type
0 0 0 Solid Line
0 (] 1 Intensified End Points on Solid Line
0 1 0 Long Dashes
0 1 1 Short Dashes
1 0 1 Dots on Endpoints
c. To Set Writing Speed:

Wi | Wo Speed

1 1 0.05 in. per us

1 0 0.10 in. per us

0 1 0.15 in. per us

0 0 0.20 in. per us

1345A Command Octal Range | Hexadecimal Range
a. Plot
X 00000-07777 0000-0FFF
Y (beam off) 10000-13777 1000-17FF
Y (beam on) 14000-17777 1800-1FFF
b. Graph
Set Delta-X 20000-27777 2000-2FFF
Y (beam off) 30000-33777 3000-37FF
Y (beam on) 34000-37777 3800-3FFF
c. Text 40000-57777 4000-5FFF
d. Set Condition 60000-77777 6000-7FFF
Graph Command
Graph Command:
MSB LSB

]
D15 D14 D13 D12 D11ID10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 XY PCE Dio Do Ds D; Ds Ds Dy Ds D: Dy Do
|- DATA: >

Command Modifiers:
a. XY Information (D12)

0 = Set Delta-X increment, specified by Do-Dio for all
subsequent Y coordinates

1 = Set Y coordinate, specified by Do-D10. The beam is to be
moved to this Y in conjunction with the Delta X
increment.

b. PC Beam Control Information (D11)

0 = Beam OFF (move)
1 = Beam ON (draw)

MEMORY BOARD COMMANDS.
Vector Memory Word.

Mi5 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 M0
0 Bis Bis Bz Bu Bio Be Bs Br Bs Bs Bs Bs B: B: Bo

(SEE DATA BIT DEFINITIONS FOR 1345A COMMANDS)

Internal Jump.

Plot Command:

Plot Command:
MSB LSB
D15 D14 D13 D12 Di1 ;DIO D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 XY PC |Dw Ds Ds Ds Ds Ds Ds Ds Dy Dy Do
1
;4—DATA —>

Command Modifiers:
a. XY Information (D12)

0 = X coordinate (0-2047), specified by Do¢-D1o
1 = Y coordinate (0-2047), specified by De¢-D1o

b. PC Beam Control Information (D11)

0 = Beam OFF (move)
1 = Beam ON (draw)

An internal jump does not affect the Vector Memory address pointer.

Mi15 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO
1 0 X X Au Aw As As A7 As As A: As A A Ao

X = DON’T CARE
M15 =1, M14 = 0: Internal jump to Vector Memory address specified
by A thru Ao during refresh.

Address Pointer.

M15 M14 M13 M12 M11 M10 M9 M8 M7 Mé M5 M4 M3 M2 M1 MO
1 1 X X Au Aw Ay As A7 As As As As A: A) Ao

X =DONT CARE
Set pointer register to the Vector Memory address value specified by
Ay thru Ao,




1345A Modified ASCII Character Set.

Character Rotation.

1345A MODIFIED ASCII CODE CONVERSION TABLE

D15 D14 D13 D12 D11 D10 D9 D8 D7 Dé D5 D4 D3 D2 D1 DO
0 1 0 Si So Ri RIESC7 Cs Cs Cs C3 C2 Ci Co
CHARACTER —0m——p

Command Modifiers:
For C¢-Cr, see modified ASCII conversion table
a. ES Establish Size of Character

0 = Use previous size and rotation
1 = Establish new size and rotation according to S1,So,

MOST SIGNIFICANT CHARACTER
0 1 2 3 4 5 6 7
0 centered*SP 0 @ P + p
1 HPlogo centeredo ! 1 A Q a q
2 B t 2 B R b r
3 - # 3 C S ¢ s
4 | upper-half tic | $ 4 DT d t
LEAST 5 | lower-half tic - % 5 E U e u
SIGNIFICANT 6 left-half tic V- & 6 F V f v
CHARACTER 7 | right-half tic ™ 7T G W g w
8 back space A ( 8 H X h x
9 | 1/2 shift down m ) 9 I Y i y
A line feed O(degree) * : J Z j z
B | inv. line feed [} + ; K | k {
C | 1/2 shift up 0 , < L N 1 |
D |} carriage return r - =M | m }
E | horizontal tic (] .. > N A~ n o
F vertical tic A /7?7 O — o »
EXAMPLES:
HP logo = 01
A = 41
i = 69
Na = 16
> = 17F
line feed = 0A
Text Command.
Text Command:
MSB LSB

R: and Ro
b. Rotate Character CCW

R: | Ro| Rotation
0 0 0 degrees
0 1 90 degrees
1 0 180 degrees
1 1 270 degrees

S: | So | Size W X H (in addressable points)
0 0 1X 24 X 36
0 1 J1.5X 36 X 54
1 0 2X 48 X 72
1 1 J2.5X 60 X 90

4 PROGRAMMABLE CHARACTER SIZES:
1.0 X 56 characters per line, 28 horizontal lines possible.
1.5 X 37 characters per line, 18 horizontal lines possible.
2.0 X 28 characters per line, 14 horizontal lines possible.

2.5 X 22 characters per line, 11 horizontal lines possible.

SP=CHARACTER STARTING POINT

Capabilities for Character and Vector Combinations.

Conditions.

Average character drawing time: 16 usec
Recommended refresh rate: 60 Hz ~ 16.6 msec
1345A writing speed: 0.1 in./usec

Vector dead time: 1 usec

Number of Characters to be Drawn

0 100 200 300
Total frame time (msec) |16.67 16.67 16.67 16.67
Character writing time 0 1.60 3.20 4.80
(msec)
Time left to draw vectors| 16.67 15.07 13.47 11.87
(msec)

AVERAGE VECTOR

LENGTH Approximate Number of Vectors Drawn
0.1in. 8330 7530 6730 5930
0.5 in. 2770 2510 2240 1970
2.0in. 790 710 640 560
6.0 in. 270 240 220 190
Vector Drawing Time Calculations.
v Drawing Ti _ Vector Length 1 ps
ector Drawing Time = Writing Speed  Vector
. Drawing Time = I;IVector Length 1 us + 1\; 15 ps
Picture Drawing Time = 1 Writing Speed  Vector 1Character

N = TOTAL NUMBER OF VECTORS
M = TOTAL NUMBER OF CHARACTERS

Vector Length vs. Writing Speed for 60 Hz Refresh Rate.

WRITING SPEED

~2/uSEC

3000° e

2500" /
o y -35"/7ubEC
El /
]
5 20000 ~
H
z .17/ugec
Zz 1500°
v
=
=
I
= /
© 1o00°
£ 05"/uBEC
Z p—
g 500"
8 /
H

o

4.3 5 1 2* 3 4
CONDITIONS: s

REFRESH=16.67mSEC

VECTOR LENGTH




Model 1345A Performance Tests

SECTION IV
PERFORMANCE CHECKS

4-1. INTRODUCTION. 4-7. Further checks that require access to the interior of
the instrument are included in the adjustment section,
4-2. The procedures in this section describe an but are not required for the performance verification.

abbreviated test that provides approximately 90%
assurance of proper 1345A operation.

4-4. Equipment required for the performance tests is ELECTRICAL SHOCK HAZARD
listed in Section 1, table 1-5. The performance
verification program is internal to the 1345A. This This instrument is designed and manu-
routine is self activating and requires no additional factured for OEM systems. Protective covers
equipment. are not provided and internal hazardous
voltages are exposed when power is applied.
4-5. CALIBRATION CYCLE. Component replacement, including fuses,
and internal adjustments must be made by
4-6. Periodic performance verification is not normally qualified maintenance personnel.

required for this instrument. Performance tests should
be performed after service work has been performed or if

improper operation is suspected. 4-8. PERFORMANCE TEST PROCEDURES.

PERFORMANCE TESTS

4-9. PERFORMANCE VERIFICATION.

DESCRIPTION:

The following procedure is directed at obtaining the correct performance vertification pattern on the 1345A screen.
Theinternal test and calibration pattern may beinitiated by pulling disconnect sense high from the user interface and
tri-stating all other signal lines. The test pattern is used to verify correct operation of the 1345A without the use of an
external controller by disconnecting the rear panel data cable and applying power to the 1345A. If the 1345A is
functioning properly, the test and calibration pattern should appear on the display. Figure 4-2 shows a valid test and
calibration pattern. The internal self test will also test the memory option if installed. If the memory is defective the
1345A will appear asin figure 4-5. If the 1345A is not calibrated oris not operating correctly, contact your local Hewlett-
Packard authorized sales and service office.

EQUIPMENT REQUIRED:
Power Supply
Power Connector (Option 325)

PROCEDURE:
a. Adjust power supply outputs to values shown in table 4-1.

Table 4-1. Power Supply Output

Operating Voltages Max Current
Max P-P Ripple
Voltage Tolerance Standard Option 704
+15 VDC +5% 10 mV 1.05 A 1.05 A
-15VDC +5% 10 mV 03 A 0.3 A
+ 5 VDC +5 -0% 50 mV 0.7 A 1.8 A
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PERFORMANCE TESTS

b. Connect power supply to the 1345A and turn on power. (See figure 4-1 for power connections.)

"
® @ +tI15VDC  20AT O O
RETURN—| ® ® -15VDC  10A <—u O O
® ® i5vDC 5.0A o O

Figure 4-1. Rear Panel Power Connections

c. Check for a display as shown in figure 4-2.

i

- - ¥

O % e

L_][UH[]DT}[ I
L — j

il
—_— PIKES PEAK D

Figure 4-2. Display of Properly Calibrated Pattern

d. If display on screen appears as shown in figure 4-3, refer to Section 5, Adjustments.

Figure 4-3. Display of an Uncalibrated Verification Pattern
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PERFORMANCE TESTS

e. The 1345A cycles through the four Commands: Set Condition, Plot, Graph, and Text Command. The
relationship of the test pattern and the 1345A Commands is shown in figure 4-4. If any portion of the test pattern is not
displayed, refer to Section VIII, Service and Troubleshooting.

PLOT COMMAND TEXT SIZE AND ROTATION

\ (P/0 TEXT COMMAND)

P—=_——— CHARACTER GENERATOR
(P/0 TEXT COMMAND)
GRAPH COMMAND

LINE
TYPES SET
‘ INTENSITY CONDITION
TR LEVELS COMMAND

TEXT COMMAND SEVEN SEGMENT LINE INDICATES
(P/0 TEXT COMMAND) CORRECT WRITING SPEED

Figure 4-4. 1345A Command Check-out
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PERFORMANCE TESTS

f. If Option 704 is installed, the performance test will verify correct operation automatically. If the memory circuit
is defective the display shown in figure 4-5 will appear.

MEMORY
TEST
FAILED

PIKES PEAK

Figure 4-5. Memory Test Fail

g. If Memory Test fails, refer to Section 8, Service and Troubleshooting.
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Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section describes adjustments and checks
required to return the 1345A to peak operating
capabilities when repairs have been made. Included in
this section are equipment setups and adjustment
procedures.

5-3. SAFETY REQUIREMENTS.

5-4. Although this instrument has been designed in
accordance with international safety standards,
general safety precautions must be observed during all
phases of operation, service and repair of the
instrument. Failure to comply with the precautions
listed in the Safety Summary at the front of this manual
or with specific warnings given throughout this manual
could result in serious injury or death. Service and
adjustments should be performed only by qualified
service personnel.

5-5. EQUIPMENT REQUIRED.

5-6. A complete list of required test equipmentis givenin
Section 1 table 1-5. Test equipment equivalent to that
recommended may be substituted, provided it meets the
required characteristics. For best results, use recently
calibrated test equipment.

5-7. ADJUSTMENTS

5-8. The adjustment procedures are arranged in a
recommended sequence of adjustments. While most
adjustments may be made independent of other
adjustments, it is recommended that adjustments be
made sequentially as a number of adjustments are
directly related to preceding or following adjustments.

5-9. Allow the instrument to warm up for 15 minutes
before making adjustments. Adjustment locations for

the 105V supply and the high voltage supply are shown
in figures 5-2 and 5-3. Adjustment locations for pattern,
stroke generator, and stroke intensity and focus
adjustments are shown in figures 5-5, 5-8, and 5-11.

5-10. ADJUSTMENT PROCEDURES.

ELECTRICAL SHOCK HAZARD

This instrument is designed and manu-
factured for OEM systems. Protective covers
are not provided and internal hazardous
voltages are exposed when power is applied.
Voltages up to 2.4 kV are present around the
CRT and HVPS areas and are capable of
causing serious injury or death. Component
replacement, including fuses, and internal
adjustments must be made by qualified
maintenance personnel.

Table 5-1. Sequence of Adjustments

Order of |Paragraph

Adjustment Adjustment No.
Low Voltage Power Supply 1 5-11
High Voltage Power Supply 2 5-12
Pattern 3 5-13
Stroke Generator 4 5-14
Stroke Intensity 5 5-15
Focus and Resolution 6 5-16
Writing Rate 7 5-17
Astigmatism and Pattern 8 5-18
Auxiliary X-Y-Z Output 9 5-19
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MP7, ADJUSTMENT
A1 X-Y-Z/STROKE LOCATION LABEL MPa
GENERATOR

MP11

A URTAY

1345-81-549

1345A TOP VIEW MP6

A2 VECTOR PROCESSOR
A3, LOW VOLTAGE A5 (OPTION 704)

POWER SUPPLY MEMORY

/ 1345-81-548
1345A BOTTOM VIEW
A4, HIGH VOLTAGE
POWER SUPPY

Figure 5-1. 1345A Assembly Location Identification
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ADJUSTMENTS

5-11. Low Voltage Power Supply Adjustments.

Reference:
Service Sheet 4

Description.
In this procedure the input power supplies are verified and the 105 V power supply is adjusted to 105 V £250 mV.

Equipment Required:
Digital Voltmeter
Power Supply
Power Connector (Option 325)

Procedure:
a. Ifconnected, disconnect power plugs to the Stroke Generator Board (A1J8), Vector Processor Board (A2J5), and
High Voltage Power Supply Board (A4J1) (see figure 5-2).

b. Apply power to the rear panel power connector and check input power supplies as indicated below:

MONITOR SUPPLY TEST LIMITS
A3TP1 +15V + 750 mV
A3TP2 -15V + 750 mV
A3TP3 +5V + 250 mV -0 mV

c. Monitor A3TP4 and adjust the +105V (A3R10) Power Supply for 105 V 250 mV. Turn off power supply and
reconnect power cable to the Stroke Generator Board (A1J8).

d. Turn on power and monitor internally regulated power supplies as indicated below:

MONITIOR SUPPLY TEST LIMITS
A1J9 PIN 3 +15V +750 mV
A1VR4 +10 V +500 mV
A1U33 PIN 2 +7V +350 mV
A1VR5 -3.1V +150 mV
A1U30 PIN 3 -8V +400 mV
A1J9 PIN 1 -15V +750 mV

e. Turn off power supply and reconnect power cable to Vector Processor Board (A2J5). Turn on power and monitor
internally regulated power supplies as indicated below:

MONITOR SUPPLY TEST LIMITS
A2U15 PIN 34 +7V +350 mV
A2U19 PIN 16 +5V 1250 mV
A2U15 PIN 14 +5V +250 mV
A2U15 PIN 21 -2V +100 mV

Adjustments

ADJUSTMENTS
A3TP4 A3R10 A3TP3 A3TP2 A3TP1
A3J3 +105V ADJ. +5V -15V +15V

A3J5
A3J2
' 345-81-071
A3J4 A3J1 (BACK OF REAR PANEL
POWER CONNECTOR)
Figure 5-2. Low Voltage Power Supply Adjustment Locations
Table 5-2. +105 V Adjustment
Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
A3R10 +105 V ADJUST 5-11,c 4 Adjust for +105 V £250 mV
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ADJUSTMENTS

5-12. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT.

Reference:
Service Sheet 5.

Description:
This procedure describes the Cathode Voltage adjustment. The Cathode Voltage is set to -2350 V, £100 V.

Equipment Required:
Digital Voltmeter
1000:1 Divider Probe
Power Supply
Power Connector (Option 325)

Procedure:
a. Adjust Intensity Cut-off Level (A1R131) and Intensity control (A1R129) to the CCW stop.

b. Connect power cable to High Voltage Power Supply Board (A4J1) and turn on power.

c. Monitor the cathode voltage (yellow wire on A4) using the 1000:1 divider probe and adjust High Voltage Adjust
(A4R20) for -2350 V, +£100 V.

TP2

1345-81-074
e H.V. ADJ
MONITOR H.V. A1 H.V.
POWER SUPPLY MULTIPLIER

NOTE: THE HIGH VOLTAGE POWER SUPPLY CAN BE MONITORED ON THE
CIRCUIT SIDE OF THE BOARD. PROBE AT THE TRACE MARKED -2450V.

Figure 5-3. High Voltage Power Supply Adjustment Locations

Table 5-3. High Voltage Adjust

Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
A4R20 HIGH VOLTAGE 5-12,c 5 Adjust for -2350 V £100 V
ADJUST
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ADJUSTMENTS

5-13. PATTERN ADJUSTMENT.

Reference:
Service Sheet 3C.

Description:
This procedure describes the adjustments necessary to obtain the internal pattern on the screen.

Equipment Required:
Power Supply
Power Connector (Option 325)

Procedure:
a. Apply power to the rear panel power connector and adjust Intensity Cut-off Level (A1R131) and Intensity
Control (A1R129) until bright dots in the pattern are just extinguished.

b. Adjust Vertical Gain (A1R110) and Horizontal Gain (A1R87) for an 8.5 cm by 11.2 cm size pattern. It may be
necessary to adjust Horizontal Position (A1R82) and Vertical Position (A1R105) for proper positioning.

c. Adjust Trace Align (A1R160) to align trace horizontally. Check for a pattern on screen as shown in figure 5-4.

Y=2047

PIKES PEAK o

Figure 5-4. Primary Test Pattern Adjustment

Adjustments

ADJUSTMENTS

A1R129 A1R131

A1U33 (PIN 2) INTENSITY  |NTENSITY
+7V CONTROL  CUT-OFF LEVEL

A1R110
VERTICAL
GAIN

A1R105
Y-POS

A1R87
HORIZ
GAIN

1345-81-075

A1J9
PIN 1 -15V A1R82  A1VR4 e A‘3V1RV5 A1U30 PIN 3
PIN3+15V  X-POS  +10V o\ CE ALIGN ' 8%

Figure 5-5. Primary Test Pattern Adjustment Locations

Table 5-4. Pattern Adjustment

Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
A1R131 INTENSITY 5-13,a 3C Adjust for minimum intensity of bright
CUT-OFF dots in pattern.
LEVEL
A1R110 VERTICAL GAIN 5-13,b 3C Adjust for 8.5 cm high pattern.
A1R87 HORIZONTAL 5-13,b 3C Adjust for 11.2 cm wide pattern.
GAIN
A1R160 TRACE ALIGN 5-13,c 5 Adjust for a horizontally aligned pattern.
A1R82 HORIZONTAL 5-13,b 3C As required.
POSITION
A1R105 VERTICAL 5-13,b 3C As required.
POSITION
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ADJUSTMENTS ADJUSTMENTS ADJUSTMENTS

5-14. STROKE GENERATOR ADJUSTMENTS.

A1R48 A1R39 A1R36

c. Adjust A1R36 for parallel adjacent lines of the bottom two boxes in the test pattern.

Reference: d.

Adjust A1R30 for parallel adjacent lines of the top two boxes in the test pattern.
Service Sheets 3A, 3B.

e. Adjust A1RS for parallel adjacent lines of the left two boxes in the test pattern.
Description:

This procedure describes the adjustments necessary to ensure proper vector stroke generation. f. Adjust A1R1 for parallel adjacent lines of the right two boxes in the test pattern.
Equipment Required:

Power Supply
Power Connector (Option 325) NOTE

g. All adjacent sides of the boxes in the test pattern should now be parallel. If not, repeat steps ¢ through f.

Procedure: The following procedures are referenced to figure 5-7. Perform the following adjustment steps in

the sequence outlined below:
NOTE

The following procedures are referenced to figure 5-6. Perform the following adjustment steps in
the same sequence as outlined below:

a. Display the primary test pattern as shown in figure 5-6.

Y = 2047 L ATR20  A1R8 ATR11 S
A1R11 A1R20 B o
A Figure 5-8. Stroke Generator and Stroke Length Adjustment Locations
A1R48 « > :
1 \l/ Table 5-5. Stroke Generator Adjustment
{u Y = 2047 Reference Adjustment Adjustment Service
| - o o Designator Name Paragraph Sheet Description
ATR30 ==
* > A1R70 WRITING SPEED 5-14,b 3B Adjust for seven segment line (figure 5-6).
A1R36 Y-STROKE OFFSET 5-14,c 3A Parallel lines of bottom boxes in the
A1R1 - . test pattern (figure 5-6).
o o
Y A1R30 Y-DAC GAIN 5-14,d 3A Parallel lines of top boxes in the test
T pattern (figure 5-6).
/_/—/\ Lol e A1R8 X-STROKE OFFSET 5-14,e 3A Parallel lines of left boxes in the test
PIKES PEAK ST iy e pattern (figure 5-6).
A1R8 B 3 A1R39 R ) T
Al1R1 X-DAC GAIN 5-14,f 3A Parallel lines of right boxes in the
. test pattern (figure 5-6).
Figure 5-7. Test Pattern For Stroke Length Adjustment
/_/_/\ SR A1R39 Y-RAMP OFFSET 5-14,h 3A Left vertical line starts at bottom
PIKES PENK Y S : A1RT70 horizontal line in the test pattern
A1R36 —
(figure 5-7).
. h. Adjust A1R39 so that the left vertical line of the pattern starts at exactly the bottom horizontal line in the test A1R48 Y-STROKE LENGTH 5-14, 3A Left vertical line length ends at top
Figure 5-6. Stroke Generator Adjustment pattern. horizontal line in the test pattern
N (figure 5-7).
i. Adjust A1R48 so that the left vertical line ends at exactly the top horizontal line in the test pattern. )
A1R11 X-RAMP OFFSET 5-14,j 3A Top horizontal line starts at left
j. Adjust A1R11 so that the top horizontal line originates at exactly the left vertical line in the test pattern. grticalBI?)le in the test pattern
gure 5-7).
k. Adjust A1R20 so that the top horizontal line ends at exactly the right vertical line in the test pattern. . :
A1R20 X-STROKE LENGTH 5-14,k 3A Top horizontal line ends at right
b. Adjust A1R70 for the seven line segments. This step is a coarse adjustment for writing speed. . The outside box of the pattern should now be closed properly. If not, recheck steps h through k. vertical line in the test pattern

(figure 5-7).
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5-15. STROKE INTENSITY ADJUSTMENT.

Reference:

Service Sheet 3B.

Description:

This procedure describes the adjustments necessary to ensure equal intensity of all vectors.

Equipment Required:

Power Supply

Power Connector (Option 325)

Procedure:

a. Turn on power and obtain primary test pattern on screen.

b. Adjust A1R56 so that the horizontal lines of the four small boxes in the test pattern are of equal intensity (see

figure 5-9).

Y =2047
« >
tAmss —-0-<¢—
f A1R65
—0— DA1RSE
A1R65

PIKES PEAK

Figure 5-9. Stroke Intensity Adjustment

c. Adjust A1R65 so that the vertical lines of the four small boxes in the test pattern are of equal intensity.

Table 5-6. Stroke Intensity Adjustments

Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
A1R56 X-CURRENT 5-15,b 3B Equal intensity of horizontal lines of four
OFFSET small boxes in the test pattern
(figure 5-9).
A1R65 Y-CURRENT 5-15,c 3B Equal intensity of vertical lines of four
OFFSET small boxes in the test pattern
(figure 5-9).

Model 1345A

5-16. FOCUS ADJUSTMENT AND RESOLUTION CHECK.

Reference:
Service Sheets 3C, 5.

Description:
These procedures provide the necessary adjustments for optimum focus of the display. To obtain an accurate
resolution check, follow the steps in the same sequence as described below. The Focus Adjustment and Resolution
Check consists of three parts.
1. Adjusting the Z-Axis Drive to +40 V.
2. Adjusting Focus using the Secondary Test Pattern.
3. Verify Resolution using the Secondary Test Pattern.

Equipment Required:
Power Supply
Power Connector (Option 325)
Oscilloscope
10:1 Divider Probe

Procedure:
1. Adjusting Z-Axis Drive to +40 V.

a. Disconnect 170 Port and apply power to the 1345A. The Primary Test Pattern should be displayed.
b. Monitor Test Point A4TP2 with an oscilloscope.

c. Set oscilloscope sweep speed to 2 milliseconds/div and vertical attenuator to 1 V/div. Use a 10:1 divider probe to
obtain a 10 V/div deflection factor.

d. Turn Intensity Control (A1R129) fully counterclockwise.

e. Adjust Intensity Cut-off Level (A1R131) so that the dot, over the Y=2047 in the pattern, is just extinguished.
Shade the CRT face to make sure that the dot is not visible.

f. Disregarding overshoot, adjust Intensity Control (A1R129) for a +40 V p-p waveform. If +40 V cannot be
obtained, set Intensity Control fully clockwise.

2. Focus Adjustment Procedure.
a. Short the Pins of A2J6 together to display the Secondary Test Pattern.

b. Monitor Test Point AITP10 with an oscilloscope and note the DC voltage (approximately 7.0 V). Inmaking this
measurement, DC couple the oscilloscope’s vertical attenuator.

c. Monitor Test Point A1TP9 and adjust Y-Offset, A1R138, so that the baseline of the monitored signal is at the
same DC level as noted in step b.

d. Connect oscilloscope to Test Point A1TP11 and adjust X-Offset A1R135, until the baseline of the monitored
signal is at the same DC level as in step b.

e. Using a 10:1 divider probe to obtain a 10 V/div deflection factor, set oscilloscope attenuator to 1 V/div, DC
coupled and sweep speed to 5 milliseconds/div. Monitor Test Point A4TP1 and adjust Fine Focus, A1R149, so that the
baseline of displayed signal is at +50 V.

f. Adjust Focus, A4R42, for optimum focus of displayed pattern.

g. Turn Intensity Control, A1R129, over its range of adjustment. The display should stay focused. If not, adjust
Focus Gain A4R2 until pattern stays focused over the entire intensity range.

h. Adjust X-Gain, A1R142, for best focus at left and right edges of the pattern.

i. Adjust Y-Gain, A1R145, for best focus at top and bottom edges of the pattern. Steps h and i are interactive,
therefore repeat those steps until optimum focus of all edges of the pattern is achieved.

j. Compare the pattern on screen with that shown in figure 5-10.
3. Checking CRT Resolution.

a. Ensure that all the Z-Axis Drive and Focus adjustments have been performed.

b. A 1345A passes the Resolution Test if all of the individual lines in all 13 boxes of the pattern can be resolved. If
the Resolution Test fails, repeat the Z-Axis Drive Adjustment and the Focus Adjustment Procedures. If the Resolution

Test fails again, contact the Colorado Springs Division or your nearest Sales and Service Office for additional
assistance.

e

I

i
\

Figure 5-10. Test Pattern for Focus Adjustment

Adjustments

A1R149 A1R138 A1R145 A1R142

ATR135 A1J3 A1R65

NOTE: A4R2 AND A4R42 ARE LOCATED ON FIGURE 5-3 e
Figure 5-11. Stroke Intensity and Focus Adjustment Locations
Table 5-7. Z-Axis Drive and Focus Adjustments
Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description

A1R131 INTENSITY 5-16,e 30 Adjust so that dot over Y=2047 in
CUT-OFF LEVEL pattern is extinguished.

A1R129 INTENSITY 5-16,f 3C Adjust for a +40 V p-p waveform.
CONTROL

A1R138 Y-FOCUS 5-16,d 3C Monitor at A1TP9, adjust for a DC
OFFSET level as in step c (approx +7 V).

A1R135 X-FOCUS 5-16,e 3C Monitor at A1TP11,adjust for a DC
OFFSET level as in step ¢ (approx +7 V).

A1R149 FOCUS FINE 5-16,f 3C Monitor at A4TP1, adjust for a
ADJUST baseline level of +50 V.

A4R42 FOCUS 5-16,g 5 Adjust for optimum focused test pattern.

A4R2 FOCUS GAIN 5-16,h 5 Adjust so that pattern stays focused

over intensity range (A1R129).
A1R142 X-FOCUS GAIN 5-16,j 3C Optimum focus of right and left edges of
the secondary test pattern (figure 5-10).
A1R145 Y-FOCUS GAIN 5-16,k 3C Optimum focus of top and bottom of the

secondary test pattern (figure 5-10).
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Adjustments

ADJUSTMENTS ADJUSTMENTS

ADJUSTMENTS

5-17. WRITING RATE ADJUSTMENT.

Table 5-9. Astigmatism and Pattern Adjustment c. Monitor A1J4 Pin 2 and check oscilloscope for a display as shown in figure 5-13.

Reference: Reference Adjustment Adjustment Service
Service Sheet 3B. Designator Name Paragraph Sheet Description
Description: A4R40 PATTERN ADJUST 5-18,b 5 Adjust for optimum pattern of the
This procedure describes the adjustments for writing speed. outer box in the primary test pattern.
Equipment Required: A4R39 ASTIGMATISM 5-18,c 5 Adjust for optimum astigmatism at the
Power Supply ADJUST corners of the inner box in the primary
Power Connector (Option 325) test pattern.
Oscilloscope
10:1 Divider Probe
5-19. AUXILIARY X-Y-Z OUTPUT CHECK.
Procedure:
a. Short the Pins of A2J6 together and turn on power to obtain the secondary test pattern on screen. Reference:
Service Sheets 3A, 3B.
b. Monitor A1TP12 with the oscilloscope and adjust A1R70 so that the length of the second positive pulse in the
frame is 90 us (+-2 us) long. Description:
This check verifies the auxiliary X-Y-Z Outputs.
c. Verify that the first pulse in the frame is approximately 117 us long. NOTE:
Equipment Required: ‘

Power Supply
Power Connector (Option 325)
Oscilloscope

g - WAVEFORM MEASUREMENTS TAKEN WITHOUT 1345-82-425
Table 5-8. Writing Rate Adjustment

MEMORY CIRCUIT INSTALLED. VERTICAL ATTENUATOR = 20mV /div.

SWEEP = 1 ms/div.
Reference Adjustment Adjustment Service 10:1 Divider Probe
Designator Name Paragraph Sheet Description .
Procedure: Figure 5-13. Y-Amplifier Auxiliary Output
A1R70 WRITING SPEED 5-17,b 3B Monitor at A1TP12, adjust for 90 us a. Turn on power and obtain primary test pattern on screen.
length of second positive pulse
in the frame. b. Connect oscilloscope to A1J5 Pin 2 and check for a display as shown in figure 5-12.

d. Monitor A1J3 Pin 2 and check for a display on the oscilloscope as shown in figure 5-14.

5-18. ASTIGMATISM AND PATTERN ADJUSTMENT.

Reference:
Service Sheet 4.

Description:
These adjustment procedures are the “fine touch” adjustment for Astigmatism and Pattern.

Equipment Required:
Power Supply
Power Connector (Option 325)

Procedure:
a. Turn on power and display the primary test pattern.

1345-82-422

VERTICAL ATTENUATOR = 20mV /div.
SWEEP = 1 ms/div.

1345-82-420

VERTICAL ATTENUATOR = 20mV /div.

b. Adjust A4R40 for optimum pattern on the outer box of the primary test pattern. SWEEP = 500 us/div.
c. Adjust A4R39 so that the astigmatism at the corners of the inner box of the test pattern is optimally adjusted.

Figure 5-12. X-Amplifier Auxiliary Output Figure 5-14. Z-Amplifier Auxiliary Output
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Model 1345A

Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
parts. Table 6-1 lists abbreviations used in the parts list,
table 6-2 lists all replaceable parts in reference
designator order.

6-3. ABBREVIATIONS.

6-4. Table 6-1 lists abbreviations used in the parts list,
the schematics, and throughout the manual. In some
cases, two forms of the abbreviations are used, oneall in
capital letters, and one partial or no capitals. This
occurs because the abbreviations in the parts list are
always all capitals. However, in other parts of the
manual other abbreviation forms are used with both
lower and uppercase letters.

6-5. REPLACEABLE PARTS LIST.

6-6. Table 6-2 is the list of replaceable parts and is
organized as follows:

a. Electrical assemblies in alphanumerical order
by reference designation.

b. Chassis-mounted parts in alphanumerical
order by reference designation.

c. Electrical assemblies and their components in
alphanumerical order by reference designation.

The information given for each part consists of the
following:

a. Complete reference designation.
b. Hewlett-Packard part number.

c. Total quantity (Qty) in instrument.

d. Description of part.
e. Check digit.

The total quantity for each part is only given once — at
the first appearance of the part number in the list.

6-7. ORDERING INFORMATION.

6-8. To order a part listed in the replaceable parts table,
quote the Hewlett-Packard part number, check digit,
indicate the quantity required, and address the order to
the nearest Hewlett-Packard office.

6-9. To order a part that is not listed in the replaceable
parts table, include the instrument model number,
instrument serial number, the description and function
of the part, and number of parts required. Address the
order to the nearest Hewlett-Packard office.

6-10. DIRECT MAIL ORDER SYSTEM.

6-11. Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages of
using the system are as follows:

a. Direct ordering and shipment from HP Parts
Center in Mountain View, California.

b. No maximum or minimum on any mail order
(there is a minimum order amount for parts ordered
through local HP offices when orders require billing and
invoicing).

c. Prepaid transportation (there is a small
handling charge for each order).

d. No invoices — to provide these advantages,
check or money order must accompany each order.

6-12. Mail order forms and specific ordering informa-
tion are available through your local HP offices.



Model 1345A Replaceable Parls

Table 6-1. Reference Designators and Abbreviations.

ASSY
ASTIG

ATTEN
AWG
BAL
BCD
BD
BFR
BIN
BRDG
BSHG
BW

C

CAL
CcC
CCwW
CER
CFM
CH
CHAM
CHAN
CHAR

CMOSs

CMR
CNDCT
CNTR
CON
CONT
CRT
cw

D/A
DAC

DARL

DPDT

DRC
DRVR

=assembly

=fan;motor

=battery

=capacitor

=diode;diode thyristor;
varactor

=delay line

=annunciator;lamp;LED

=misc. electrical part

=amperes
=analog-to-digital
=alternating current
=adjust(ment)
=aluminum
=amplifier
=analog
=American National
Standards Institute
=assembly
=astigmatism

ASYNCHRO =asynchronous

=attenuator

=American wire gauge

=balance

=binary-code decimal

=board

=buffer

=binary

=bridge

=bushing

=bandwidth

=ceramic;cermet
(resistor)

=calibrate;calibration

=carbon composition

=counterclockwise

=ceramic

=cubic feet/minute

=choke

=chamfered

=channel

=character

=centimeter

=complementary metal-
oxide-semiconductor

=common mode rejection

=conductor

=counter

=connector

=contact

=cathode-ray tube

=clockwise

=diameter

=digital-to-analog

=digital-to-analog
converter

=darlington

=data

=double

=decibel referenced
to TmW

=direct current

=decoder

=degree

=demultiplexer

=detector

=diameter

=dual in-line package

=division

=direct memory access

=double-pole,
double-throw

=DAC refresh controller

=driver

REFERENCE DESIGNATORS

F =fuse

FL =filter

H =hardware

J =electrical connector
(stationary portion);jack

L =coil;inductor

MP =misc. mechanical part

P =electrical connector

{moveable portion);plug

Q =transistor;SCR;
triode thyristor

R =resistor

RT =thermistor

S =switch;jumper

T =transformer

B =terminal board
TP =test point

ABBREVIATIONS

DWL  =dowel

ECL =emitter coupled logic

ELAS =elastomeric

EXT =external

F =farads;metal film
(resistor)

FC =carbon film/
composition

FD =feed

FEM  =female

FF =flip-flop

FL =flat

FM =foam;from

FR =front

FT =gain bandwidth
product

FW =full wave

FXD =fixed

GEN =generator

GND  =ground(ed)

GP =general purpose

GRAT =graticule

GRV =groove

H =henries;high

HD =hardware

HDND =hardened

HG =mercury

HGT =height

HLCL  =helical

HORIZ =horizontal

HP =Hewlett-Packard

HP-IB  =Hewlett-Packard
Interface Bus

HR =hour(s)

HV =high voltage

HZ =Hertz

1/0 =input/output

IC =integrated circuit

1D =inside diameter

IN =inch

INCL  =include(s)

INCAND=incandescent

INP =input

INTEN =intensity

INTL  =internal

INV =inverter

JFET  =junction field-
effect transistor

JKT =jacket

K =kilo(103)

L =low

LB =pound

LCH =latch

LCL =local

LED =light-emitting
diode

LG =long

LI =lithium

LK =lock

LKWR =lockwasher

LS =low power Schottky

Lv =low voltage

M =mega(10°);megohms;
meter(distance)

MACH =machine

MAX  =maximum

MFR =manufacturer

MICPROC =microprocessor

MINTR =miniature

MISC =miscellaneous

MLD =molded

MM =millimeter

MO =melal oxide

MTG nounting

MTLC =metallic

MUX =multiplexer

MW =milliwatt

N =nano(10-9)

NC =no connection

NMOs =n-channel metal-
oxide-semiconductor

NPN =negative-positive-
negative

NPRN =neoprene

NRFR =not recommended for
field replacement

NSR =not separately
replaceable

NUM =numeric

oBD =order by description

OCTL =octal

oD =outside diameter

OP AMP  =operational amplifier

0sC =oscillator

P =plastic

P/O =part of

PC =printed circuit

PCB =printed circuit board

PD =power dissipation

PF =picofards

P! =plug in

PL =plate(d)

PLA =programmable logic
array

PLST =plastic

PNP =positive-negative-
positive

POLYE =polyester

POS =positive;position

POT =potentiometer

POZI =pozidrive

PP =peak-to-peak

PPM =parts per million

PRCN =precision

PREAMP =preamplifier

PRGMBL =programmable

PRL =parallel

PROG =programmable

PSTN =position

PT =point

PW =potted wirewound

PWR =power

R-S =reset-set

RAM =random-access memory

RECT =rectifier

RET =retainer

RF =radio frequency

RGLTR =regulator

RGTR =register

RK =rack

RMS =root-mean-square

U =integrated circuit;
microcircuit
\ =electron tube; glow lamp
VR =voltage regulator;
breakdown diode
w =cable
X =socket
Y =crystal unit(piezo-
electric or quartz)
RND =round
ROM =read-only memory
RPG =rotary pulse generator
RX =receiver
S =Schottky-clamped;
seconds(time)
SCR =screw;silicon
controlled rectifier
SEC =second(time);secondary
SEG =segment
SEL =selector
SGL =single
SHF =shift
Sl =silicon
SIP =single in-line
package
SKT =skirt
SL =slide
SLDR =solder
SLT =slot(ted)
SOLD =solenoid
SPCL =special
sSQ =square
SREG =shift register
SRQ =service request
STAT =static
STD =standard
SYNCHRO =synchronous
TA =tantalum
TBAX =tubeaxial
TC =temperature coefficient
™ =time delay
THD =thread(ed)
THK =thick
THRU =through
TP =test point
TPG =tapping
TPL =triple
TRANS =transformer
TRIG =trigger(ed)
TRMR =trimmmer
TRN =turn(s)
TTL =transistor-transistor
TX =transmitter
u =micro(10-6)
uL =Underwriters Laboratory
UNREG  =unregulated
VA =voltampere
VAC =volt,ac
VAR =variable
vco =voltage-controlled
oscillator
vDC =volt,dc
VERT =vertical
VF =voltage,filtered
Vs =Versus
w =watts
w/ =with
w/0 =without
ww =wirewound
XSTR =transistor
ZNR =zener
oc =cdegree Celsius
(Centigrade)
OF =degree Fahrenheit
oK =degree Kelvin
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A5 (OPTION 704)

MP16 (LABEL)

|_—H6

(LABEL)

MP2

Figure 6-1.
Chassis Parts and Board Assembly Identification
6-3/(6-4 blank)



Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
Al 01345-66528 0 1 BOARD-XY/STR GEN 28480 01345-66529
A2 01345-66527 8 1 BOARD-VECT PROC 28480 01345-66527
A3 01345-66509 6 1 BOARD ASSEMBLY-LV 28480 01345-66508
A4 01345-66523 4 1 BOARD ASSEMBLY-HV 28480 01345-66523
A5 (OPTION 704) 01345-66528 9 1 MEMORY BOARD 28480 01345-66528
H1 0520-0164 1 2 SCREW-MACH 2-56 .25-IN-LG 82 DEG 28480 0520-0164
H2 0515-0055 8 13 SCREW-MACH M3 X 0.5 6MM-LG-PAN-HD 28480 0515-0059
H3 2180-0005 0 13 WASHER-LK EXT T NO. 4 .116-IN-ID 28480 2190-0005
H4 0515-0077 4 1 SCREW-MACH M3 X 0.5 10MM-LG 28480 0515-0077
H5 0515-0105 9 2 SCREW-MACH M3 X 0.5 12-MM-LG PAN-HD 28480 0515-0105
HB 0515-0219 3 10 SCREW-MACH M3 X 0.5 BMM-LG 80-DEG-FL-HD 28480 0515-0218
H7 3050-0098 6 3 WASHER-FL MTLC NO. 2 .0894-IN-ID 28480 3050-0088
H8 3050-1039 7 1 WASHER-FL 28480 3050-1038
HS 0624-0289 1 3 SCREW-TPG 2-28 .312-IN-LG PAN-HD-POZI 28480 0824~0288
H10 2190-0045 8 3 WASHER-LK HLCL NO. 2 .088-IN-ID 28480 2190-0045
Hi1 2190-0584 0 6 WASHER-LK HLCL 3.1MM-ID 28480 2190-0584
H12 3050-0105 6 6 WASHER-FL 28480 3050-0105
L1 01340-66001 8 1 TR ALIGN COIL 28480 01340-66001
MP1 01340-04101 9 1 FILTER-RETAINER 28480 01340-04101
MP2 1000-0645 2 1 CONTRAST-FILTER 28480 1000-0645
MP3 7120-3812 1 1 LABEL-WARNING .1-IN-WD 2.6-IN-LG MYLAR 28480 7120-3812
MP4 5040-8381 7 1 BEZEL-FRONT PANEL 28480 5040-8381
MP5 4320-0311 0 1 RUBBER SHOCK 28480 4320-0311
MPB 01345-60605 1 1 SHIELD-SUP SUB ASSEMBLY 28480 01345-60605
MP7 7121-4219 6 1 LABEL-CAL 28480 7121-4219
MP8 0400-0008 9 1 GROMMET-RND . 125-IN-ID .25-IN-GRV-0D 28480 0400-0009
MP8 7121-2138 5 1 LABEL-INFO 28480 7121-2139
MP10 0340-0977 2 2 INSULATOR-FLG-BSHG NYLON 28480 0340-0877
MP11 01345-00202 8 1 PANEL-REAR 28480 01345-00202
MP12 01345-00601 1 1 SHIELD-OUTER HV 28480 01345-00601
MP13 0340-0564 3 1 INSULATOR-XSTR THRM-CNDCT 28480 0340-0564
MP14 5040-7648 7 1 PLATE~COVER, CRT 28480 5040-7648
MP15 0340-1031 1 2 SHOCK MOUNT-FRT 28480 0340-1031
MP186 NOT ASSIGNED

MP113 01345-04701 0 1 SUPPORT-PC BOARD (OPTION 704) 28480 01345-04701
Vi 5083-6451 8 1 CRT-P31 ALIGN 28480 5083-6451
Wi 01345-61604 2 2 CABLE ASSEMBLY POWER 28480 01345-61604
W2 01345-61604 2 CABLE ASSEMBLY POWER 28480 01345-61604
W3 01345-61601 9 1 CABLE ASSEMBLY 28480 01345-61601
w4 01345-61602 0 1 CABLE ASSEMBLY 28480 01345-61602
W5 01345-61605 3 1 CABLE ASSEMBLY POWER 28480 01345-61605
Wwe 01345-61607 5 1 CABLE ASSEMBLY-DATA 28480 01345-61607
w7 01345-61608 6 1 CABLE ASSEMBLY POWER 28480 01345-61608
w8 01345-61608 7 1 CABLE ASSEMBLY 28480 01345-61609
ws 01345-61610 0 1 CABLE ASSEMBLY 28480 01345-61610
wio 01345-61611 1 1 CABLE ASSEMBLY 28480 01345-61611

See introduction to this section for ordering information
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Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
Al 01345-66529 0 1 BOARD-XY/STR GEN 28480 01345-66529
A1C1 0160-3569 2 4 CAPACITOR FXD 27PF +-5% 100VDC CER 0+-30| 28480 0160-35689

A1C2 0160-3568 2 CAPACLTOR FXD 27PF +-5% 100VDC CER 0+-30| 28480 0160-3568

A1C3 0160-3569 2 CAPACITOR FXD 27PF +-5% 100VDC CER 0+-30| 28480 0160-3569

A1C4 0160-3568 2 CAPACITOR FXD 27PF +-5% 100VDC CER 0+-30| 28480 0160-3569

A1CS 0180-0374 3 1 CAPACITOR-FXD 10UF +-10% 20VDC TA 56288 150D106X80208B2
A1CB 0160-2204 0 3 CAPACITOR-FXD 100PF +-5% 300VDC MICA 28480 0160-2204

A1C7 0160-3443 1 2 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443

A1C8 0160-2204 0 CAPACITOR-FXD 100PF +-5% 300VDC MICA 28480 0160-2204

A1CY 0160-3443 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443
A1C10 0140-0196 3 1 CAPACITOR-FXD 150PF +-5% 300VDC MICA 72136 DM15F151J0300WV1CR
A1C11 0160-2204 0 CAPACITOR-FXD 100PF +-5% 300VDC MICA 28480 0160-2204
A1C12 0160-6041 1 10 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE | 28480 0160-6041
A1C13 0160-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE | 28480 0160-6041
A1C14 0160-2253 9 2 CAPACITOR-FXD 6.8PF +-.25PF 500VDC CER 28480 0160-2253
A1C15 NOT ASSIGNED

A1C16 0160-2237 9 4 CAPACITOR-FXD 1.2PF 500VDC CER 28480 0160-2237
AIC17 0160-5298 8 6 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A1C18 0160-3670 6 4 CAPACITOR-FXD .1UF +-20% 200VDC CER 28480 0160-38670
A1C19 0160-3670 8 CAPACITOR-FXD .1UF +-20% 200VDC CER 28480 0160-3670
A1C20 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A1C21 0160-2237 9 CAPACITOR-FXD 1.2PF 500VDC CER 28480 0160-2237
A1C22 0160-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE | 28480 0160-6041
A1C23 0160-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE | 28480 0160-6041
A1C24 0160-2253 9 CAPACITOR-FXD 6.8PF +-.,25PF 500VDC CER 28480 0160-2253
A1C25 NOT ASSIGNED

A1C26 0160-2237 9 CAPACITOR-FXD 1.2PF 500VDC CER 28480 0160-2237
A1C27 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A1C28 0160-3670 6 CAPACITOR-FXD .1UF +-20% 200VDC CER 28480 0160-3670
A1C29 0160-3670 6 CAPACITOR-FXD .1UF +-20% 200VDC CER 28480 0160-3670
A1C30 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A1C31 0160-2237 9 CAPACITOR-FXD 1.2PF 500VDC CER 28480 0160-2237
A1C32 0160-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE | 28480 0160-6041
A1C33 0160-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE | 28480 0160-6041
A1C34 0160-3470 4 2 CAPACITOR-FXD .01UF +80-20% 50VDC CER 28480 0160-3470
A1C35 0160-3470 4 CAPACITOR-FXD .01UF +80-20% 50VDC CER 28480 0160-3470
A1C36 0160-3508 9 7 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A1C37 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A1C38 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A1C39 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A1C40 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A1C41 0180-0094 4 1 CAPACITOR-FXD 100UF+75-10% 25VDC AL 56289 30D107G025DD2
A1C42 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A1C43 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A1C44 0180-0197 8 6 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X98020A2
A1C45 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 562889 150D225X9020A2
A1C46 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020AR2
A1C47 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225%X8020A2
A1C48 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X8020R2
A1C49 0180-0197 8 CAPACITOR-FXD 2.2UF +-10% 20VDC TA 56289 150D225X9020A2
A1C50 0160-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE | 28480 0160-6041
A1C51 0160-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE| 28480 0160-6041
A1C52 01680-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE| 28480 0160-6041
A1C53 0160-6041 1 CAPACITOR-FXD .1UF +-10% 50VDC MET/POLYE | 28480 0160-6041
A1C54 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-52898
A1C55 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A1CR1 1901-1068 5 8 DIODE-SM SIG SCHOTTKY 28480 1801-1068
A1CR2 1801-1068 5 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A1CR3 1901-1068 5 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A1CR4 1801-1068 5 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A1CR5 1901-1068 5 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A1CRB 1901-1068 5 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A1CR7 1901-1068 5 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A1CR8 1901-1068 5 DIODE-SM SIG SCHOTTKY 28480 1901-1068
A1CRS 1801-0040 1 5 DIODE-SWITCHING 30V 50MA 2N5 DO-35 28480 1901-0040
A1CR10 1801-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A1CR11 18901-0028 5 8 DIODE-PWR RECT 400V 750MA D0-29 28480 1901-0028
A1CR12 1901-0028 5 DIODE-PWR RECT 400V 750MA D0-28 28480 19C¢1-0028
A1CR13 1901-0096 7 4 DIODE-SWITCHING 120V 50MA 100NS 28480 1901-0096
A1CR14 1901-0086 7 DIODE-SWITCHING 120V 50MA 100NS 28480 1901-0096
A1CR15 1801-0028 5 DICDE-PWR RECT 400V 750MA D0-29 28480 1901-0028

See introduction to this section for ordering information




Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A1CR16 1801-0028 5 DIODE-PWR RECT 400V 750MA D0-29 28480 1801-0028

A1CR17 1801-0028 5 DIODE-PWR RECT 400V 750MA DO0-29 28480 1801-0028

A1CR18 1801-0028 5 DIODE-PWR RECT 400V 750MA DO0-29 28480 1801-0028

A1CR18 1801-0086 7 DIODE-SWITCHING 120V 50MA 100NS 28480 1801-0096

A1CR20 1901-0096 7 DIODE-SWITCHING 120V 50MA 100NS 28480 1801-0096

AL1CR21 1801-0028 5 DIODE-PWR RECT 400V 750MA DO0-29 28480 1901-0028

A1CR22 1801-0028 5 DIODE-PWR RECT 400V 750MA DO-28 28480 1901-0028

A1CR23 1801-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO0-35 28480 1901-0040

A1CR24 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040

A1CR25 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040

ALEL 0360-1653 5 9 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

ALE2 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

ALE3 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

ALE4 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

AL1ES 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

A1EB 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

ALE7 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

ALES8 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

ALEYS 0360-1653 5 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

ALE10 1258-0124 7 2 SHUNT-PROGRAMMABLE 1 DBL PIN SET .100 28480 1258-0124

ALE11 1258-0124 7 SHUNT-PROGRAMMABLE 1 DBL PIN SET .100 28480 1258-0124

A1J1 1251-5971 8 6 CONNECTOR 3-PIN M METRIC POST TYPE 28480 1251-5871

A1J2 1251-5971 8 CONNECTOR 3-PIN M METRIC POST TYPE 28480 1251-5871

A1J3 1251-4838 2 3 CONNECTOR 2-PIN M METRIC POST TYPE 28480 1251-4836

A1J4 1251-4836 2 CONNECTOR 2-PIN M METRIC POST TYPE 28480 1251-4836

Al1J5 1251-4836 2 CONNECTOR 2-PIN M METRIC POST TYPE 28480 1251-4836

Al1JB 1251-6823 1 2 CONNECTOR 20-PIN M POST TYPE 28480 1251-6823

ALJ7 1251-6823 1 CONNECTOR 20-PIN M POST TYPE 28480 1251-6823

AlJ8 1251-5863 7 1 CONNECTOR 5-PIN M METRIC POST TYPE 28480 1251-5863

A1J9 1251-5971 8 CONNECTOR 3-PIN M METRIC POST TYPE 28480 1251-5971

A1J10 1251-5971 8 CONNECTOR 3-PIN M METRIC POST TYPE 28480 1251-5871

AlJ11 1251-5971 8 CONNECTOR 3-PIN M METRIC POST TYPE 28480 1251-5871

A1J12 1251-5971 8 CONNECTOR 3-PIN M METRIC POST TYPE 28480 1251-5871

ALMP1 1600-1038 1 1 SHIELD-AMPLIFIER 28480 1600-1038

ALMP2 1600-1148 4 1 SHIELD 28480 1600-1148

A1Q1 1855-0052 6 2 TRANSISTOR J-FET P-CHAN D-MODE T0-92 SI 07263 2N4360

A1Qz2 1855-0052 6 TRANSISTOR J-FET P-CHAN D-MODE T0-82 SI 072863 2N4360

A1Q3 1853-0354 7 4 TRANSISTOR PNP SI T0-82 PD=350MW 28480 1853-0354

A1Q4 1853-0354 7 TRANSISTOR PNP SI TO-82 PD=350MW 28480 1853-0354

A1Q5 1853-0354 7 TRANSISTOR PNP SI T0O-82 PD=350MW 28480 1853-0354

A1Q6 1853-0354 7 TRANSISTOR PNP SI T0O-82 PD=350MW 28480 1853-0354

A1Q7 1853-0036 2 4 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036

A1Q8 1853-0038 4 4 TRANSISTOR PNP SI TO0-39 PD=1W FT=100MHZ 28480 1853-0038

A1Q8 1854-0419 7 4 TRANSISTOR NPN SI T0-38 PD=1W FT=200MHZ 28480 1854-0418

A1Q10 1853-0038 4 TRANSISTOR PNP SI TO-39 PD=1W FT=100MHZ 28480 1853-0038

A1Qt1 1854-0419 7 TRANSISTOR NPN SI T0O-38 PD=1W FT=200MHZ 28480 1854-0419

A1Q1L2 1853-00386 2 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036

A1Q13 1853-0036 2 TRANSISTOR PNP SI PD=310MHW FT=250MHZ 28480 1853-0036

A1Q14 1853-0038 4 TRANSISTOR PNP SI T0-39 PD=1W FT=100MHZ 28480 1853-0038

A1Q15 1854-0418 7 TRANSISTOR NPN SI T0-39 PD=1W FT=200MHZ 28480 1854-0418

A1Q16 1853-0038 4 TRANSISTOR PNP SI T0-39 PD=1W FT=100MHZ 28480 1853-0038

A1Q17 1854-0419 7 TRANSISTOR NPN SI TO0-39 PD=1W FT=200MHZ 28480 1854-0419

A1Q18 1853-0036 2 TRANSISTOR PNP SI PD=310MW FT=250MHZ 28480 1853-0036

AL1R1 2100-3350 5 2 RESISTOR-TMR 200 10% C SIDE ADJ 1-TRN 28480 2100-3350

A1R2 0757-0401 0 2 RESISTOR 100 1% .125W F TC=0+-100 24548 C4-1/8-T0-101-F
A1R3 0757-0418 9 2 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-T0-B619R-F
A1R4 0757-1094 9 2 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1471-F
A1R5 0699-1011 6 12 RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0689-1011

A1RB 0699-1011 [ RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0699-1011

A1R7 0698-1011 8 RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0699-1011

A1R8 2100-3288 8 4 RESISTOR-TRMR 50 20% C TOP-ADJ 17-TRN 28480 2100-3288

A1RY 0699-1011 6 RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0689-1011

ALR10 0699-1011 6 RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0689-1011

A1R11 2100-3288 8 RESISTOR-TRMR 50 20% C TOP-ADJ 17-TRN 28480 2100-3288

A1R12 0699-1011 6 RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0689-1011

AIR13 0757-0439 4 3 RESISTOR 6.81K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6811-F
A1R14 0698-3154 0 11 RESISTOR 4.22K 1% .125W F TC=0+-100 245486 C4-1/8-T70-4221-F
A1R15 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 245486 C4-1/8-T0-4221-F
A1R16 0757-0428 1 6 RESISTOR 1.62K 1% .125W F TC=0+-100 24548 C4-1/8-T0-1621-F
A1R17 0757-0433 8 4 RESISTOR 3.32K 1% .125W F TC=0+-100 24548 C4-1/8-T0-3321-F
A1R18 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4221-F

See introduction to this section for ordering information



Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C aty Description Mir Mfr Part
Designator Number | D Code Number
ALR19 0757-0433 8 RESISTOR 3.32K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3321-F
A1R20 2100-3659 8 2 RESISTOR-TRMR 20K 10% C TOP ADJ 17-TRN 32997 3292W-1-203
Al1R21 0757-0280 3 7 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001-F
ALR22 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1001-F
ALR23 0757-0411 2 3 RESISTOR 332 1% .125W F TC=0+-100 245486 C4-1/8-T0-332R-F
AlR24 0757-0415 7 1 RESISTOR 475 1% .125W F TC=0+-100 245486 CT4-1/8-T0-475R-F
ALR25 0757-0402 1 1 RESISTOR 110 1% .125W F TC=0+-100 245486 C4-1/8-T0-111-F
ALR26 0757-0409 8 2 RESISTOR 274 1% .125W F TC=0+-100 245486 C4-1/8-T0-274R-F
A1R27 0698-3427 0 1 RESISTOR 13.3 1% .125W F TC=0+-100 03888 PME55-1/8-T0-13R3-F
ALR28 0698-3443 0 5 RESISTOR 287 1% .125W F TC=0+-100 24548 C4-1/8-T0-287-F
ALR29 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24548 C4-1/8-TO-101-F
ALIR30 2100-3350 5 RESISTOR-TMR 200 10% C SIDE ADJ 1-TRN 28480 2100-3350

A1R31 0757-0418 9 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-TO-B19R-F
ALIR32 0757-1094 9 RESISTOR 1.47K 1% .125W F TC=0+-100 24548 C4-1/8-T0O-1471-F
A1R33 0699-1011 5] RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0699-1011

ALR34 0699-1011 6 RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0699-1011

A1R35 0699-1011 5} RESISTOR 3.32K ,1% .125W F TC=0+-100 28480 0699-1011

A1R36 2100-3288 8 RESISTOR-TRMR 50 20% C TOP-ADJ 17-TRN 28480 2100-3288

A1R37 0699-1011 5] RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0699-1011

A1IR38 0699-1011 B8 RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0699-1011

A1IR39 2100-3288 8 RESISTOR-TRMR 50 20% C TOP-ADJ 17-TRN 28480 2100-3288

A1R40 0699-1011 6 RESISTOR 3.32K .1% .125W F TC=0+-100 28480 0699-1011

AlR41 0757-04389 4 RESISTOR 6.81K 1% .125W F TC=0+-100 245486 C4-1/8-T0-6811-F
A1R42 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4221~F
AlR43 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4221-F
ALR44 0757-0428 1 RESISTOR 1.62K 1% ,125W F TC=0+-100 24546 C4-1/8-TO-1621-F
Al1R45 0757-0433 8 RESISTOR 3.32K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3321-F
A1R46 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4221-F
A1R47 0757-0433 8 RESISTOR 3.32K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3321-F
Al1R48 2100-3659 6 RESISTOR-TRMR 20K 10% C TOP ADJ 17-TRN 32997 3292W-1-203
A1R49 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1001-F
A1R50 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-1001-F
A1R51 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 24546 C4-1/8-TO-332R-F
AL1R52 0757-0453 2 4 RESISTOR 30.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3012-F
ALIR53 0757-0431 6 1 RESISTOR 2.43K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-2431-F
A1R54 UB83-1265 g 2 RESISTOR 12M 5% .25W FC TC=-800/+1200 01121 CB1265

A1R55 0757-0453 2 RESISTOR 30.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-3012-F
A1R56 2100-2487 9 5 RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 73138 82PR2K

A1R57 0757-0465 6 8 RESISTOR 100K 1% .125W F TC =0+-100 24546 C4-1/8-T0-1003-F
A1Rb58 0698-3443 0 RESISTOR 287 1% ,125W F-TC=0+-100 24546 C4-1/8-T0-287-F
A1R59 0698-3443 0 RESISTOR 287 1% .125W F TC=0+-100 24546 C4-1/8-T0-287-F
A1RBO 0757-0465 6 RESISTOR 100K 1% .125W F TC =0+-100 24546 C4-1/8-T0O-1003-F
ALIRB1 0757-0453 2 RESISTOR 30.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-3012-F
A1RG2 0698-3151 7 2 RESISTOR 2.87K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2871-F
A1RG3 0683-1265 9 RESISTOR 12M 5% .25W FC TC=-800/+1200 01121 CcB1265

A1RGB4 0757-0453 2 RESISTOR 30.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3012-F
A1RBH 2100-2497 el RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 73138 82PR2K

A1RBE 0757-0465 6 RESISTOR 100K 1% .125W F TC =0+-100 24548 C4-1/8-T0O-1003-F
A1RB7 0698-3443 0 RESISTOR 287 1% .125W F TC=0+-100 24548 C4-1/8-T0-287-F
A1R68 0698-3443 0 RESISTOR 287 1% .125W F TC=0+-100 24548 C4-1/8-T0O-287-F
A1R6Y 0757-0465 6 RESISTOR 100K 1% .125W F TC =0+-100 24548 C4-1/8-TO-1003-F
A1R70 2100-3274 2 1 RESISTOR-TRMR 10K 10% C SIDE-ADJ 1-TRN 28480 2100-3274

A1R71 0757-0462 3 1 RESISTOR 75K 1% .125W F TC=0+-100 24548 C4-1/8-T0-7502-F
AlR72 0757-0409 8 RESISTOR 274 1% .125W F TC=0+-100 24546 C4-1/8-TO-274R-F
A1R73 0757-0459 8 1 RESISTOR 56.2K 1% F TC=0+-100 24548 C4-1/8-TO-5622-F
A1R74 0698-3151 7 RESISTOR 2.87K 1% .125W F TC=0+-100 245486 C4-1/8-T0-2871-F
A1R75 0757-0439 4 RESISTOR 6.81K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6811-F
A1R76 0757-0406 5 1 RESISTOR 182 1% .125W F TC=0+-100 24548 C4-1/8-TO-182R-F
ALR77 0698-3156 2 1 RESISTOR 14.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1472-F
A1R78 0757-0442 9 B RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A1R79 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1002-F
A1R80 0757-0408 7 2 RESISTOR 243 1% .125W F TC=0+-100 24548 C4-1/8-TO-243R-F
A1RB1 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4221-F
A1R82 2100-1788 9 2 RESISTOR-TRMR 500 10% C TOP-ADJ 1-TRN 73138 82PR500

ALR83 0757-0290 5 6 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6181-F
A1R84 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1001-F
A1R85 0757-0428 1 RESISTOR 1.62K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1621-F
A1R86 0757-0416 7 7 RESISTOR 511 1% .125W F TC=0+-100 245486 C4-1/8-T0-511R-F
A1R87 2100-1986 9 3 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 73138 82PR1K

A1R88 0757-0472 5 2 RESISTOR 200K 1% .125W F TC=0+-100 245486 C4-1/8-T0-2003-F
A1RBY NOT ASSIGNED

A1RY0 0757-0448 5 4 RESISTOR 18.2K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1822-F

See introduction to this section for ordering information




Model 1345A Replaceable Pans

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part C Qty Description Mfr Mfr Part
Designator Number | D Code Number
A1R91 0757-04189 0 5 RESISTOR 681 1% .125W F TC=0+-100 245486 C4-1/8-TO-681R-F
A1R92 0757-0847 8 8 RESISTOR 27.4K 1% .5W F TC=0+-100 28480 0757-0847

A1R93 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0O-6191-F
A1R94 0757-0465 6 RESISTOR 100K 1% .125W F TC =0+-100 24546 C4-1/8-TO-1003-F
A1R95 0757-0317 7 4 RESISTOR 1.33K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1331-F
A1R96 0757-0847 8 RESISTOR 27.4K 1% .5W F TC=0+-100 28480 0757-0847

A1RY7 0757-0847 8 RESISTOR 27.4K 1% .5W F TC=0+-100 28480 0757-0847

A1R98 0757-0317 7 RESISTOR 1.33K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1331-F
A1R99 0757-0465 6 RESISTOR 100K 1% .125W F TC =0+-100 24546 C4-1/8-T0-1003-F
A1R100 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6181-F
A1R101 0757-0847 8 RESISTOR 27.4K 1% .5W F TC=0+-100 28480 0757-0847

A1IR102 0757-04189 0 RESISTOR 681 1% .125W F TC=0+-100 245486 C4-1/8-T0-681R-F
A1R103 0757-0448 5 RESISTOR 18.2K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1822-F
A1R104 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4221-F
A1R105 2100-1788 9 RESISTOR-TRMR 500 10% C TOP-ADJ 1-TRN 73138 82PR500

A1R106 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-TO-6191-F
ALR107 0757-0280 K RESISTOR 1K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1001-F
A1R108 0757-0428 1 RESISTOR 1.62K 1% .125W F TC=0+-100 24548 C4-1/8-TO-1621-F
A1R109 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
A1R110 2100-1986 9 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 73138 82PR1K

AIR111 0757-0472 5 RESISTOR 200K 1% .125W F TC=0+-100 245486 C4-1/8-T0-2003-F
ALIR112 NOT ASSIGNED

ALR113 0757-0448 5 RESISTOR 18.2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1822-F
ALR114 0757-0419 0 RESISTOR 681 1% .125W F TC=0+-100 24546 C4-1/8-TO-681R-F
A1R115 0757-0847 8 RESISTOR 27.4K 1% .5W F TC=0+-100 28480 0757-0847

A1R116 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0O-6191-F
AlR117 0757-04865 6 RESISTOR 100K 1% .125W F TC =0+-100 245486 C4-1/8-TO-1003-F
AIR118 0757-0317 7 RESISTOR 1.33K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1331-F
AIR119 0757-0847 8 RESISTOR 27.4K 1% .5W F TC=0+-100 28480 0757-0847

A1R120 0757-0847 8 RESISTOR 27.4K 1% .5W F TC=0+-100 28480 0757-0847

Al1R121 0757-0317 7 RESISTOR 1.33K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1331-F
Al1R122 0757-0465 [§] RESISTOR 100K 1% .125W F TC =0+-100 245486 C4-1/8-TO-1003-F
ALR123 0757-0290 5 RESISTOR B6.19K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-6191-F
Al1R124 0757-0847 8 RESISTOR 27.4K 1% .5W F TC=0+-100 28480 0757-0847

A1R125 0757-0419 0 RESISTOR 681 1% .125W F TC=0+-100 24546 C4-1/8-T0-681R-F
A1R126 0757-0448 5 RESISTOR 18.2K 1% .1256W F TC=0+-100 245486 C4-1/8-T0-1822-F
AlR127 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1002-F
A1R128 0757-0442 el RESISTOR 10K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1002-F
ALR129 2100-1986 9 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 73138 82PR1K

A1R130 06398-0084 9 1 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151-F
A1R131 2100-2487 el RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 73138 82PR2K

A1R132 0757-0426 9 1 RESISTOR 1.3K 1% .125W F TC=0+-100 245486 C4-1/8-TO-1301-F
A1R133 0757-0418 0 RESISTOR 681 1% .125W F TC=0+-100 24546 C4-1/8-TO-681R-F
A1R134 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
A1R135 2100-2216 0 4 RESISTOR-TRMR 5K 10% C TOP-ADJ 1-TRN 73138 82PR5K

A1R136 0757-0273 4 2 RESISTOR 3.01K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3011-F
A1R137 0757-04186 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
A1R138 2100-2216 0 RESISTOR-TRMR 5K 10% C TOP-ARDJ 1-TRN 73138 82PR5K

A1R139 0757-0273 4 RESISTOR 3.01K 1% .125W F TC=0+-100 245486 C4-1/8-T0-3011-F
A1R140 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 245486 C4-1/8-T0-4221-F
A1R141 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 24548 C4-1/8-T0-4221-F
A1R142 2100-2497 g RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 73138 82PR2K

A1R143 0757-0408 7 RESISTOR 243 1% .125W F TC=0+-100 245486 C4-1/8-T0-243R-F
A1R144 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
A1R145 2100-2487 el RESISTOR-TRMR 2K 10% C TOP-ADJ 1-TRN 73138 82PR2K

AlR1486 0698-3154 0 RESISTOR 4.22K 1% .125W F TC=0+-100 245486 C4-1/8-T0-4221-F
A1R147 0757-0283 6 2 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F
A1R148 0757-0283 6 RESISTOR 2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2001-F
A1R149 2100-22186 0 RESISTOR~TRMR 5K 10% C TOP-ADJ 1-TRN 73138 82PR5K

A1R150 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1001-F
ALIR151 0757-0407 6 4 RESISTOR 200 1% .125W F TC=0+-100 24546 C4-1/8-T0-201-F
A1R152 0757-0407 6 RESISTOR 200 1% .125W F TC=0+-100 245486 C4-1/8-T0-201-F
ALR153 0757-0407 6 RESISTOR 200 1% .125W F TC=0+-100 245486 C4-1/8-T0-201-F
A1R154 0757-0407 6 RESISTOR 200 1% .125W F TC=0+-100 24548 C4-1/8-T0-201-F
ALR155 0757-0428 1 RESISTOR 1.62K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1621-F
A1R156 0757-0411 2 RESISTOR 332 1% .125W F TC=0+-100 245486 C4-1/8-T0-332R-F
ALR157 0698-3445 2 1 RESISTOR 348 1% .125W F TC=0+-100 24548 C4-1/8-TO-348R-F
AL1R158 0757-0428 1 RESISTOR 1.82K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1621-F
A1R159 0757-0714 8 1 RESISTOR 130 1% .25W F TC=0+-100 24548 C5-1/4-70-131-F
ALR160 2100-2216 0 RESISTOR-TRMR 5K 10% C TOP-ADJ 1-TRN 73138 82PR5K

AlR161 0698-3438 3 1 RESISTOR 147 1% .125W F TC=0+-100 28480 0698-3438

ALR162 0757-0421 4 1 RESISTOR 825 1% .125W F TC=0+-100 28480 0757-0421

ALR1B3 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
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Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
Al1R164 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
A1R165 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A1R166 0757-0394 0 2 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-TO-51R1-F
A1R167 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1002-F
A1R168 0757-0394 0 RESISTOR 51.1 1% .125W F TC=0+-100 24546 C4-1/8-T0O-51R1-F
A1R168 8159-0005 o] 1 RESISTOR-ZERO OHMS 22AWG LEAD DIA 28480 81538-0005
A1TP1 NOT ASSIGNED

A1TP2 0360-0535 0 4 TERMINAL TEST POINT PCB 28480 0360-0535
A3TP3 NOT ASSIGNED

A3TP4 NOT ASSIGNED

A3TP5 NOT ASSIGNED

A3TPB NOT ASSIGNED

A1TP7 0360-0535 0 TERMINAL TEST POINT PCB 28480 0360-0535
A1TP8 0360-0535 0 TERMINAL TEST POINT PCB 28480 03680-0535
A1TPY 0360-0535 o] TERMINAL TEST POINT PCB 28480 0360-0535
A1UL 1820-1196 8 4 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A1U2 1820-1196 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A1U3 1826-0860 3 4 IC CONV 12-B-D/A 24-DIP-C PKG 34371 HI1-562R-5
AlU4 1826-0860 3 IC CONV 12-B-D/A 24-DIP-C PKG 34371 HI1-562A-5
A1US 1826-0830 4 6 IC OP AMP LOW-BIAS-H-IMPD TO89 PKG 28480 1826-0930
A1UB 1826-0830 4 IC OP AMP LOW-BIAS-H-IMPD T098 PKG 28480 1826-0930
A1U7 1NB4-5003 4 2 ANALOG MULTI PACK 28480 1NB4-5003
Al1UB 1826-0207 2 4 IC OP AMP WB 8-DIP-P PKG 01295 LM318P

AlU9 1826-0207 2 IC OP AMP WB 8-DIP-P PKG 01295 LM318P

AlU10 1826-0830 4 IC OP AMP LOW-BIAS-H-IMPD T098 PKG 28480 1826-0930
A1U11 1826-0208 3 3 IC OP AMP GP B8-DIP-P PKG 27014 LM310N

AlU12 1826-0753 3 2 IC OP AMP LOW-BIAS-H IMPD QUAD 14-DIP-C 04713 MC34004BL
AlUL3 1820-1186 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
AlU14 1820-1196 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
AlULlS 1826-0860 3 IC CONV 12-B-D/A 24-DIP-C PKG 34371 HI1-562A-5
AlU16 1826-0860 3 IC CONV 12-B-D/A 24-DIP-C PKG 34371 HI1-562A-5
A1U17 1826-0830 4 IC OP AMP LOW-BIAS-H-IMPD T089 PKG 28480 1826-0930
A1U18 1826-0930 4 IC OP AMP LOW-BIAS-H-IMPD T089 PKG 28480 1826-0930
A1U19 1NB4-5003 4 ANALOG MULTI PACK 28480 1NB4-5003
AlU20 1826-0207 2 IC OP AMP WB 8-DIP-P PKG 01295 LM318P

A1U21 1826-0207 2 IC OP AMP WB 8-DIP-P PKG 01295 LM318P

A1U22 1826-0930 4 IC OP AMP LOW-BIAS-H-IMPD T0889 PKG 28480 1826-0930
A1U23 1826-0208 3 IC OP AMP GP 8-DIP-P PKG 27014 LM310N

AlU24 1826-0208 3 IC OP AMP GP 8-DIP-P PKG 27014 LM310N

A1U25 1826-0818 1 1 IC 16-DIP-C PKG 28480 1826-0818
A1U26 1NB4-5004 5 1 RAMP GENERATOR 28480 1NB4-5004
AlU27 1826-0871 6 3 IC LINEAR 28480 1826-0871
A1U28 1826-0871 6 IC LINEAR 28480 1826-0871
A1U29 1826-0871 6 IC LINEAR 28480 1826-0871
A1U30 1826-0527 9 1 IC V RGLTR T0-220 04713 MC7915CT
A1U31 1826-0753 3 IC OP AMP LOW-BIAS-H IMPD QUAD 14-DIP-C 04713 MC34004BL
A1U32 NOT ASSIGNED

A1U33 1826-0383 7 1 IC V RGLTR T0-220 27014 LM317T

A1VR1 1826-0825 0 1 IC-VOLTAGE REGULATOR 28480 1826-0825
A1VR2 1902-0025 4 3 DIODE-ZNR 10V 5% D0-35 PD=.4W TC=+.06% 28480 1902-0025
A1VR3 1802-0025 4 DIODE-ZNR 10V 5% D0-35 PD=.4W TC=+.06% 28480 1902-0025
A1VR4 1902-0025 4 DIODE-ZNR 10V 5% D0-35 PD=.4W TC=+.06% 28480 1902-0025
A1VR5 1902-3036 3 1 DIODE-ZNR 3.18V 5% D0-7 PD=.4W TC=-.064%| 28480 1802-3036
A1VRE 1902-0048 1 2 DIODE-ZNR 6.81V 5% D0-35 PD=.4U 28480 1902-0048
A1VR7? 1902-0048 1 DIODE-ZNR 6.81V 5% D0-35 PD=.4W 28480 1902-0048
A1VR8 1902-3070 5 4 DIODE-ZNR 4.22V 5% D0-35 PD=.4U 28480 1902-3070
A1VRY 1802-3070 5 DIODE-ZNR 4.22V 5% D0-35 PD=.4W 28480 1802-3070
A1VR10 1902-3070 5 DIODE-ZNR 4.22V 5% D0-35 PD=.4U 28480 1802-3070
A1VR11 1902-3070 5 DIODE-ZNR 4.22V 5% DO0-35 PD=.4W 28480 1802-3070
A1XU3 1200-0541 1 7 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A1XU4 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
AR1XU7 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A1XU15 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A1XU1B 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A1XU18 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A1XU25 1200-0607 0 1 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
A1XU26 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
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Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Contd)

Reference HP Part | C aty Description Mfr Mir Part
Designator Number | D Code Number
A2 01345-66527 8 1 BOARD ASSY-VPC 28480 01345-866527

A2C1 0160-2264 2 2 CAPACITOR-FXD 20PF +-5% 500VDC CER 0+-30| 28480 0160-2264

A2C2 0160-2264 2 CAPACITOR-FXD 20PF +-5% 500VDC CER 0+-30| 28480 0160-2264

A2C3 0180-0291 3 1 CAPACITOR-FXD 1UF +-10% 35VDC TA 56289 150D105X8035A2
Az2C4 0160-5298 8 16 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288

A2C5 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C6 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C7 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C8 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288

A2C9 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C10 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C11 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C12 0160-5468 4 1 CAPACITOR-FXD .47UF +-10% 50VDC 28480 0160-5468

A2C13 0160-3443 1 4 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443

A2C14 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C15 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C16 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288

A2C17 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C18 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C19 0160-3443 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443

A2C20 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C21 0160-5288 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2C22 0160-3443 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443

A2C23 0160-3443 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443

A2C24 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298

A2CR1 1801-0040 1 1 DIODE-SWITCHING 30V 50MA 2NS DO0-35 28480 1901-0040

A2CR2 1901-1065 2 2 DIODE-PWR RECT 400V 1A 14433 1N4936

A2CR3 1901-1065 2 DIODE-PWR RECT 400V 1A 14433 1IN4936

AZE1 1258-0124 7 1 SHUNT-PROGRAMMABLE 1 DBL PIN SET .100 28480 1258-0124

A2H1 3050-0367 2 1 WASHER-FL MTLC NO. 3 .105-IN-ID 28480 3050-0367

A2H2 0515-0403 0 1 SCREW-MACH M2.5 X 0.45 4MM-LG PAN-HD 28480 0515-0403

A2H3 0535-0008 3 1 NUT-HEX DBL-CHAM M2.5 X 0.45 2MM THK 28480 0535-0008

A2J1 1251-8262 6 1 CONN-POST TYPE .100-PIN-SPCG 50-CONT 28480 1251-8262

A2J2 1251-6823 1 2 CONN-POST TYPE .100-PIN-SPCG 20-CONT 28480 1251-6823

A2J3 1251-6823 1 CONN-POST TYPE .100-PIN-SPCG 20-CONT 28480 1251-6823

A2J4 1251-72289 3 1 CONN-POST TYPE .100-PIN-SPCG 26-CONT 28480 1251-7229

A2J5 1251-6000 6 1 CONN-POST TYPE 2.5-PIN-SPCG 5-CONT 28480 1251-6000

A2J6 1251-4836 2 1 CONN-POST TYPE 2.5-PIN-SPCG 2-CONT 28480 1251-4836

A2L1 9100-1628 4 1 INDUCTOR RF-CH-MLD 47UH 5% .166DX.385LG 28480 9100-1628

A2Q1 1854-0300 5 1 TRANSISTOR NPN SI PD=21W FT=10MHZ 28480 1854-0300

A2Q2 1854-0215 1 1 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3304

A2R1 NOT ASSIGNED

A2R2 0757-0280 3 2 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
AZR3 0683-0275 9 1 RESISTOR 2.7 5% .25W CF TC=0-400 19701 (CR-25) 1-4-5P-2E7
AZR4 0683-1035 1 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 CB1035

AZR5 0757-0273 4 1 RESISTOR 3.01K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3011-F
A2R6 0757-0416 7 2 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
AZR7 0757-0449 6 1 RESISTOR 20K 1% .125W F TC=0+-100 24546 C4-1/8-2002-F
A2R8 0757-0158 5 1 RESISTOR 1K 1% .5W F TC=0+-100 28480 0757-0158

AZRY 0698-3394 4 1 RESISTOR 31.6 1% .5W F TC=0+-100 28480 0698-3394

A2R10 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245486 C4-1/8-T0-1001-F
A2R11 06Y8-3154 0 1 RESISTOR 4.22K 1% .125W F TC=0+-100 24548 C4-1/8-T0-4221-F
A2R12 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-TO-511R-F
A2R13 0761-0035 5 1 RESISTOR 150 5% 1W MO TC=0+-200 28480 0761-0035

AZRP1 1810-0206 8 1 NETWORK-RES 8-DIP 10.0K OHM X 7 01121 208AR103

A2RP2 1810-0204 6 1 NETWORK-RES 8-DIP 1.0K OHM X 7 01121 208A102

A2TP1 0360-0535 0 5 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A2TP2 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A2TP3 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A2TP4 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A2TP5 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535

A2U1 01347-80010 6 1 IC 8748 DOT/NISO 28480 01347-80010

A2U2 1820-1287 0 1 IC GATE TTL LS EXCL-NOR QUAD 2-INP 01295 SN74LS266N

A2U3 1810-0307 0 2 NETWORK-CNDCT MODULE DIP; 16 PINS; 0.100| 28480 1810-0307

A2U4 1810-0307 0 NETWORK-CNDCT MODULE DIP; 16 PINS; 0.100| 28480 1810-0307

A2U5 1816-1500 9 1 IC TTL S 40896 (4K) PROM 85-NS 3-S 01285 TBP18S42N

A2UB 1820-2024 7 5 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74L.S244N

A2U7 1820-1198 0 1 IC GATE TTL LS NAND QUAD 2-INP 01285 SN74LSO3N
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Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A2uU8 1820-2024 7 IC DRVR TTL LS LINE DRVR OCTL 012895 SN74L.S244N
A2U8 1820-1432 5 4 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG| 01295 SN74L.S1B63AN
A2U10 1820-1432 5 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG| 01295 SN74LS163AN
A2U11 1820-1432 5 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG| 01295 SN74LS163AN
AzuU12 01347-80012 8 1 IC D2732A-3 PRGD 28480 01347-80012
A2U13 1820-2024 7 IC DRVR TTL LS LINE DRVR OCTL 01285 SN74LS244N
A2U14 1813-0148 4 1 IC OSC HYBRID 34344 K1148A-19.6608MHZ
A2U15 1820-1322 2 1 IC GATE TTL S NOR QUAD 2-INP 01285 SN74S02N
A2U16 18B5-0025 8 1 VPC B2D2 PROC 28480 1SB5-0025
A2U17 1820-2024 7 IC DRVR TTL LS LINE DRVR OCTL 01285 SN74L.S244N
A2U18 1820-1987 7 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN| 01285 SN741L.S374N
A2U19 1820-1887 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN| 01285 SN74LS374N
A2U20 1820-1444 9 1 IC MUXR/DATA-SEL TTL LS 2-TO-1 LINE QUAD| 01295 SN74L5288N
Az2u21 1820-1422 3 1 IC MV TTL LS MONOSTBL RETRIG 01295 SN74L.S122N
Az2u22 1820-1196 8 4 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74L.S174N
A2U23 1820-1196 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A2U24 1820-1186 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A2U25 1820-1196 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01285 SN74LS174N
A2U26 1820-1432 5 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG| 01285 SN74LS163AN
A2U27 1820-1217 4 1 IC MUXR/DATA-SEL TTL LS 8-TO-1 LINE 01295 SN74LS151N
A2U28 1820-2024 7 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A2VR1 1902-3126 2 1 DIODE-ZNR 7.15V 2% D0-35 PD=.4W 28480 1902-3126
A2XU1 1200-0654 7 2 SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
AZ2XU3 1200-0607 0 2 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
A2XU4 1200-0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
A2XUS 1200-0639 8 1 SOCKET-IC 20-CONT DIP DIP-SLDR 28480 1200-0638
A2XxU12 1200-0541 1 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A2XU16 1200-0654 7 SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
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Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C Qty Description Mfr Mfr Part
Designator Number | D Code Number

A3 01345-66508 6 1 BOARD ASSEMBLY-LV 28480 01345-66509

A3C1 0180-0084 4 1 CAPACITOR-FXD 100UF +75-10% 25VDC AL 56289 300107G025DD2
A3C2 0160-3443 1 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443

A3C3 0180-0106 El 1 CAPACITOR-FXD BOUF +-20% BVDC TA 56288 150D606X0006B2
A3C4 0160-3448 6 1 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 0160-3448

A3C5 0160-0207 9 1 CAPACITOR-FXD .01UF +-5% 200VDC POLYE 28480 0160-0207

A3CB 0180-18189 3 1 CAPACITOR-FXD 100UF +75-10% 50VDC AL 56288 30D107G050DH2
A3C7 0180-2089 1 CAPACITOR-FXD 100UF +50-10% 150VDC AL 56289 390107F 150FP4
A3CR1 1901-0040 1 2 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040

A3CR2 1801-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO0-35 28480 1901-0040

A3CR3 1901-0669 0 2 DIODE-PWR RECT 400V 1A 150NS 28480 1901-0669

A3CR4 1801-0669 0 DIODE-PWR RECT 400V 1A 150NS 28480 1901-0669

A3F1 2110-0303 3 1 FUSE 2.0A 250V TD 1.25 X .25 UL 28480 2110-0303

A3F2 2110-0367 9 1 FUSE 5.0A 250V TD 1.25 X .25 UL 28480 2110-0367

A3F3 2110-0001 8 1 FUSE 1.0AR 250V NTD 1.25 X .25 UL 28480 2110-0001

A3H1 0340-0114 9 1 INSULATOR-FLG-BSHG NYLON 28480 0340-0114

A3H2 2110-02868 0 1 FUSEHOLDER-CLIP TYPE .25D-FUSE 28480 2110-0269

A3H3 2180-0584 0 1 WASHER-LK HLCL NO. 4 .115-IN-ID 28480 2190-0584

A3H4 0515-0403 0 2 SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 28480 0515-0403

A3H5 0515-0065 0 1 SCREW MACH 4-40 .875-IN-LG PAN-HD-POZI 28480 0515-0065

A3HB 3050-0367 2 2 WASHER-FL MTLC NO. 4 .125-IN-ID 28480 3050-0367

A3J1 1251-4308 3 1 CONNECTOR B-PIN M UTILITY 28480 1251-4308

A3J2 1251-5863 7 3 CONNECTOR 5-PIN M METRIC POST TYPE 28480 1251-5863

A3J3 1251-5863 7 CONNECTOR 5-PIN M METRIC POST TYPE 28480 1251-5863

A3J4 1251-5863 7 CONNECTOR 5-PIN M METRIC POST TYPE 28480 1251-5863

A3J5 1251-6081 5 1 CONNECTOR 2-PIN M METRIC POST TYPE 28480 1251-6091

A3L1 9100-3139 5 2 INDUCTOR 75UH 15% .5DX.875LG 28480 9100-3139

A3L2 9140-0137 1 1 INDUCTOR RF-CH-MLD 1MH 5% .2DX.45LG Q=60 28480 9140-0137

A3L3 9100-3139 5 INDUCTOR 75UH 15% .5DX.875LG 28480 9100-3139

A3MP1 01345-04101 4 1 COVER LV 28480 01345-04101

A3Ql 1854-0659 7 2 TRANSISTOR NPN SI PD=12.5W FT=50MHZ 04713 MJE180

A3Q2 1854-0659 7 TRANSISTOR NPN SI PD=12.5W FT=50MHZ 04713 MJE180

A3R1 0757-0438 3 2 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A3R2 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A3R3 0757-0449 6 1 RESISTOR 20K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2002-F
A3R4 0698-0085 0 1 RESISTOR 2.61K 1% .125W F TC=0+-100 245486 C4-1/8-70-2611-F
A3R5 0757-0720 6 1 RESISTOR 243 1% .25W F TC=0+-100 24546 C5-1/4-T0-243R-F
A3R6 0757-0401 0 2 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A3R7 0757-0401 0 RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-F
A3R8 0811-3293 0 1 RESISTOR .18 5% 2W PW TC=0+-800 28480 0811-3283

A3RSY 0757-0466 7 1 RESISTOR 110K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1103-F
A3R10 2100-0554 5 1 RESISTOR-TRMR 500 10% C TOP-ADJ 1-TRN 28480 2100-0554

A3R11 0757-0431 6 1 RESISTOR 2.43K 1% .125W F TC=0+-100 245486 C4-1/8-T0-2431-F
A3T1 01345-61102 5 1 TRANS ASSEMBLY 28480 01345-61102
A3TP1 0360-0535 0 4 TERMINAL-TEST POINT 28480 0360-0535

A3TP2 0360-0535 o} TERMINAL-TEST POINT 28480 0360-0535

A3TP3 0360-0535 0 TERMINAL-TEST POINT 28480 0360-0535

A3TP4 0360-0535 0 TERMINAL-TEST POINT 28480 0360-0535

A3U1L 1826-0428 9 1 IC 3524 MODULATOR 16-DIP-C 01295 SG3524J

A3XUL 1200-0607 0 1 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607

See introduction to this section for ordering information
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Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mfr Mfr Part
Designator Number | D Code Number
A4 01345-66523 4 1 BOARD ASSEMBLY-HV 28480 01345-866523
A4A1 0960-0629 5 1 MULTIPLIER-H.V. 28480 0960-0629

A4C1 0160-2205 1 1 CAPACITOR-FXD 120PF +-5% 300VDC MICA 28480 0160-2205

A4C2 0160-2234 6 2 CAPACTTOR-FXD .51PF +-.25PF 500VDC CER 28480 0160-2234

A4C3 0160-3665 9 5 CAPACITOR-FXD .01UF +80-20% 500VDC CER 28480 0160-3665

A4C4 0160-3638 6 2 CAPACITOR-FXD .22UF +80-20% 200VDC CER 28480 0160-3638

A4CS 0160-2055 9 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055

A4CB 0160-3665 el CAPACITOR-FXD .01UF +80-20% 500VDC CER 28480 0160-3665

A4C7 0160-3638 6 CAPACITOR-FXD .22UF +80-20% 200VDC CER 28480 0160-3638

A4C8 0180-0098 8 2 CAPACITOR-FXD 100UF +-20% 20VDC TA 56289 150D107X0020S2
A4C8 0180-0098 8 CAPACITOR-FXD 100UF +-20% 20VDC TA 56289 150D107X0020S2
R4C10 0160-0165 8 1 CAPACITOR-FXD .05BUF +-10%200VDC POLYE 28480 0160-0165
A4C11 0160-3443 1 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443
A4cC12 0160-4051 9 3 CAPACITOR-FXD .01UF +-20% 4KVDC 28480 0160-4051
A4C13 0160-4051 9 CAPACITOR-FXD .01UF +-20% 4KVDC 28480 0160-4051
A4C14 0160-2264 2 1 CAPACITOR-FXD 20PF +-5% 500VDC CER 0+-30| 28480 0160-2264
A4C15 0160-0684 6 2 CAPACITOR-FXD 1000PF +-20% 4KVDC 28480 0160-0684
A4C186 0160-0684 6 CAPACITOR-FXD 1000PF +-20% 4KVDC 28480 0160-0684
A4C17 0160-4051 9 CAPACITOR-FXD .01UF +-20% 4KVDC 28480 0160-4051
A4C18 0160-3665 9 CAPACITOR-FXD .01UF +80-20% 500VDC CER 28480 0160-3665
A4C19 0160-3665 9 CAPACITOR-FXD .01UF +80-20% 500VDC CER 28480 0160-3665
A4C20 0160-5337 6 1 CAPACITOR-FXD 30PF +-20% 3KVDC CER 28480 0160-5337
A4C21 0160-5336 5 1 CAPACITOR-FXD 20PF +-20% 3KVDC CER 28480 0160-5336
A4C22 0160-0162 5 1 CAPACITOR-FXD .022UF +-10% 200VDC POLYE 28480 0160-0162
A4C23 0160-2234 B CAPACITOR-FXD .51PF +-.25PF 500VDC CER 28480 0160-2234
A4C24 0160-3665 9 CAPACITOR-FXD .01UF +80-20% 500VDC CER 28480 0160-3665
A4CR1 1901-0028 5 10 DIODE-PWR RECT 400V 750MA DO0-289 28480 1901-0028
A4CR2 1901-0096 7 2 DIODE-SWITCHING 120V 50MA 100NS 28480 1901-00896
A4CR3 1801-0028 5 DIODE-PWR RECT 400V 750MA DO0-29 28480 1801-0028
A4CR4 1901-0028 5 DIODE-PWR RECT 400V 750MA D0-28 28480 1901-0028
A4CR5 1801-0096 7 DIODE-SWITCHING 120V 50MA 100NS 28480 1901-0086
A4CR6 1901-0028 5 DIODE-PWR RECT 400V 750MA DO0-29 28480 1901-0028
R4CR7 1801-0040 1 2 DIODE-SWITCHING 30V 50MA 2NS DO0-35 28480 1901-0040
A4CR8 18901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO0-35 28480 1301-0040
A4CRY 18901-0028 5 DIODE-PWR RECT 400V 750MA DO0-28 28480 1901-0028
A4CR10 1901-0028 5 DIODE-PWR RECT 400V 750MA DO0-28 28480 1901-0028
A4CR11 1901-0683 8 1 DIODE-HV RECT 10KV 5MA 250NS 28480 1801-0683
A4CR12 1901-0028 5 DIODE-PWR RECT 400V 750MA DO-28 28480 18901-0028
A4CR13 1901-0028 5 DIODE-PWR RECT 400V 750MA D0-28 28480 1901-0028
A4CR14 1901-0028 5 DIODE-PWR RECT 400V 750MA DO-28 28480 1901-0028
A4CR15 1901-0028 5 DIODE-PWR RECT 400V 750MA DO0-28 28480 1901-0028

A4E1 0360-1653 5 12 CONNECTOR-SGL CONT PIN .045-IN-BSC-SZ SQ| 28480 0360-1653

A4H1 0515-0055 8 2 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD 28480 0515-0055

A4H2 0515-0055 8 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD 28480 0515-0055

R4J1 1251-5863 7 1 CONNECTOR 5-PIN M METRIC POST TYPE 28480 1251-5863
A4J11 1251-5971 8 1 CONN-POST TYPE 2.5-PIN-SPCG 3-CONT 28480 1251-5971

A4L1 9140-0115 5 1 INDUCTOR RF-CH-MLD 22UH 10% .23DX.57LG 28480 9140-0115
A4MP1 01345-04103 6 1 COVER-HV INNER 28480 01345-04103
A4Q1 1854-0215 1 2 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3304

A4Q2 1853-0038 4 2 TRANSISTOR PNP SI T0-39 PD=1W FT=100MHZ 28480 1853-0038

A4Q3 1854-0419 7 2 TRANSISTOR NPN SI T0-339 PD=1W FT=200MHZ 28480 1854-0419

A4Q4 1854-0215 1 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3904

A4Q5 1853-0038 4 TRANSISTOR PNP SI T0-39 PD=1W FT=100MHZ 28480 1853-0038

A4Q6 1854-04189 7 TRANSISTOR NPN SI TO-39 PD=1W FT=200MHZ 28480 1854-0419

A4Q7 1854-0433 5 1 TRANSISTOR NPN SI PD=90W FT=2MHZ 28480 1854-0433

A4R1 0684-6811 3 5 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811

A4R2 2100-2489 9 1 RESISTOR-TRMR 5K 10% C SIDE-ADJ 1-TRN 30983 ET50X502

A4R3 0757-0844 5 1 RESISTOR 16.2K 1% .5W F TC=0+-100 28480 0757-0844

A4R4 0684-1011 5 6 RESISTOR 100 10% .25W FC TC=-400/+500 01121 cB1011

A4R5 0757-0442 9 2 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A4RE 0757-0775 1 2 RESISTOR 80.9K 1% .25W F TC=0+-100 24546 C5-1/4-T0-8082-F
A4R7 0757-0726 2 2 RESISTOR 511 1% .25W F TC=0+-100 24546 C5-1/4-T0-511R-F
A4R8 0757-0735 3 2 RESISTOR 1.3K 1% .25W F TC=0+-100 24546 C5-1/4-T0-1301-F
A4R9 0757-0190 4 3 RESISTOR 20K 1% .5W F TC=0+-100 28480 0757-0180
A4R10 0684-1011 5 RESISTOR 100 10% .25W FC TC=-400/+500 01121 cB1011

A4R11 0757-0190 4 RESISTOR 20K 1% .5W F TC=0+-100 28480 0757-0180
A4R12 0684-1011 5 RESISTOR 100 10% .25W FC TC=-400/+500 01121 CB1011

A4R13 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F

See introduction to this section for ordering information



Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part Cc aty Description Mfr Mfr Part
Designator Number | D Code Number
A4R14 0757-0775 1 RESISTOR 90.9K 1% .25W F TC=0+-100 24546 C5-1/4-70-9092-F
A4R15 0757-0726 2 RESISTOR 511 1% .25W F TC=0+-100 24546 C5-~1/4-T0O-511R-F
A4R16 0757-0735 3 RESISTOR 1.3K 1% .25W F TC=0+-100 24546 C5-1/4-TO-1301-F
A4R17 0757-0190 4 RESISTOR 20K 1% .5W F TC=0+-100 28480 0757-0190

A4R18 0684-1011 5 RESISTOR 100 10% .25W FC TC=-400/+500 01121 cB1011

A4R19 0757-0486 1 1 RESISTOR 750K 1% .125W F TC=0+-100 28480 0757-0486

A4R20 2100-3357 2 3 RESISTOR-TRMR 500K 10% C SIDE-ADJ 1-TRN 28480 2100-3357

A4R21 0757-0465 6 2 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A4R22 0757-04865 6 RESISTOR 100K 1% .125W F TC=0+-100 245486 C4-1/8-TO-1003-F
A4R23 0683-2265 1 1 RESISTOR 22M 5% .25W FC T7C=-900/+1200 01121 CB2265

A4R24 0684-4731 2 1 RESISTOR 47K 10% .25W FC TC=-400/+800 01121 CB4731

A4R25 0684-1011 5 RESISTOR 100 10% .25W FC TC=-400/+500 01121 cB1011

A4R26 0683-3915 0 1 RESISTOR 390 5% .25W FC TC=-400/+600 01121 CB3815

A4R27 0684-2221 1 1 RESISTOR 2.2K 10% .25W FC TC=-400/+700 01121 CB2221

A4R28 0884-1021 7 1 RESISTOR 1K 10% .25W FC TC=-400/+600 01121 cB1021

A4R29 0687-3941 0 1 RESISTOR 390K 10% .5W CC TC=0+882 01121 EB3941

A4R30 0684-6811 3 RESISTOR 680 10% .25W FC TC=-400/+600 01121 cB6811

A4R31 0684-6811 3 RESISTOR 680 10% .25W FC TC=-400/+600 01121 cB6811

A4R32 0684-5621 1 1 RESISTOR 5.8K 10% .25W FC TC=-400/+700 01121 cB5621

A4R33 06399-0167 1 1 RESISTOR 20M 5% 1W C TC=0+-250 28480 0698-0167

A4R34 0684-6811 3 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811

A4R35 0684-6811 3 RESISTOR 680 10% .25W FC TC=-400/+600 01121 cB6811

A4R36 0684-1061 5 1 RESISTOR 10M 10% .25W FC TC=-800/+1100 01121 CB1061

A4R37 0684-1011 5 RESISTOR 100 10% .25W FC TC=-400/+500 01121 cB1011

A4R38 0757-0449 6 1 RESISTOR 20K 1% .125W F TC=0+-100 24548 C4-1/8-T0-2002-F
A4R39 2100-3357 2 RESISTOR-TRMR 500K 10% C SIDE-ADJ 1-TRN 28480 2100-3357

A4R40 2100-3357 2 RESISTOR-TRMR 500K 10% C SIDE-ADJ 1-TRN 28480 2100-3357

A4R41 0699-1044 5 1 RESISTOR 7.5M 5% 1W C TC=0+-250 28480 0699-1044

A4R42 2100-3358 3 1 RESISTOR-TRMR 1M 20% C SIDE-ADJ 1-TRN 28480 2100-3358

A4R43 0689-0172 8 1 RESISTOR 3M 5% 1W C TC=0+-250 28480 0698-0172

R4R44 0757-0407 6 1 RESISTOR 200 1% .125W F TC=0+-100 24546 CT4-1/8-T70-201-F
A4R45 0698-4508 0 2 RESISTOR 78.7K 1% .125W F TC=0+-100 28480 0698-4508

A4R46 0698-4508 0 RESISTOR 78.7K 1% .125W F TC=0+-100 28480 0698-4508

A4T1 01345-61101 4 1 HV TRANSFORMER 28480 01345-61101
A4TP1 0360-0535 0 2 TERMINAL-TEST POINT PCB 28480 0360-0535

A4TP2 0360-0535 0 TERMINAL-TEST POINT PCB 28480 0360-0535

A4U1 1826-0167 3 1 IC OP AMP PRGMBL T0-99 PKG 01928 CA3084AT

A4vV1 2140-0018 0 2 LAMP-GLOW ASA-CT 90VDC 700UA T-2-BULB 0046G ASA-CT

A4V2 2140-0018 0 LAMP-GLOW A8A-CT 90VDC 700UA T-2-BULB 0046G A9A-CT

A4VR1 1802-0048 2 1 DIODE-ZNR 6.19V 5% D0-35 PD=.4W 28480 1902-0049

A4VR2 1902-3104 8 1 DIODE-ZNR 5.62V 5% D0-35 PD=.4W 28480 1902-3104

A4VR3 1902-3354 8 1 DIODE-ZNR 54.9V 5% D0-7 PD=.4W TC=+.081%| 28480 1902-3354

See introduction to this section for ordering information



Model 1345A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C Qty Description Mfr Mfr Part
Designator Number | D Code Number
A5 01345-66528 9 1 BOARD ASSY-MEMORY 28480 01345-66528
A5C1 0160-5471 9 1 CAPACITOR-FXD .1UF +-5% 50VDC MET-POLYE 28480 0160-5471
A5BC2 0160-5298 8 31 CAPACITOR-FXD .O01UF +-20% 100VDC CER 28480 0160-5298
A5C3 NOT ASSIGNED

A5C4 NOT ASSIGNED

A5CSH 0180-0374 3 1 CAPACITOR-FXD 10UF +-10% 20VDC TA 28480 0180-0374
A5C6 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C7 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C8 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5CY 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC10 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C11 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC12 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC13 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C14 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C15 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A5C16 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A5C17 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C18 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
ABC19 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C20 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A5C21 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C22 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C23 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C24 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C25 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C26 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C27 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C28 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C29 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A5C30 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C31 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C32 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C33 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5298
A5C34 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
A5C35 0160-5298 8 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-5288
ASE1 1258-0124 7 1 SHUNT-PROGRAMMABLE 1 DBL PIN SET .100 28480 1258-0124
A5J1 NOT ASSIGNED

A5J2 1251-3976 9 1 CONN-POST TYPE 2.5-PIN-SPCG B-CONT 28480 1251-3876
A5J3 1251-4836 2 1 CONN-POST TYPE 2.5-PIN-SPCG 2-CONT 28480 1258-4836
A5R1 0757-0442 9 1 RESISTOR 10K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1002-F
A5R2 0757-0467 8 1 RESISTOR 121K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1213-F
AS5R3 NOT ASSIGNED

AS5R4 0757-0280 3 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CT4-1/8-T0-1001-F
A5R5 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 245486 CT4-1/8-T0-1001-F
ALBRB 8159-0005 0 3 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8158-0005
A5R7 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005
A5R8 8159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0005
A5RY 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24548 CT4-1/8-T0-1001-F
A5U1 1820-2654 5 4 IC MUXR/DATA-SEL TTL F 2-TO-1-LINE QUAD 07263 74F157PC
A5U2 1820-2778 5 8 IC CNTR TTL ALS BIN SYNCHRO 01295 SN74ALS163AN
ABU3 1820-2778 5 IC CNTR TTL ALS BIN SYNCHRO 01285 SN74ALS163AN
A5U4 1820-2654 5 IC MUXR/DATA-SEL TTL F 2-TO-1-LINE QUAD 07263 74F157PC
A5US 1820-2779 5 IC CNTR TTL ALS BIN SYNCHRO 01295 SN74ALS163AN
A5UB 1820-2778 5 IC CNTR TTL ALS BIN SYNCHRO 01295 SN74ALS163AN
A5U7 NOT ASSIGNED

A5U8 NOT ASSIGNED

A5U8 1818-3336 7 4 IC NMOS 16384 (18K) STAT RAM 45-NS 3-S 04713 MCM2016H-45
A5U10 1818-3336 7 IC NMOS 16384 (16K) STAT RAM 45-NS 3-S 04713 MCM2016H-45
A5BU11 1820-3294 1 6 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 01295 SN74ALS374N
ASU12 1820-3294 1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 01295 SN74ALS374N
A5U13 1820-3294 1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 01285 SN74ALS374N
A5U14 1820-1416 5 2 IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01285 SN74LS14N
A5U15 01345-80002 4 1 IC PAL 20R8A PMGD 28480 01345-80002
A5U16 01345-80001 3 1 IC PAL 20R8A PMGD 28480 01345-80001
A5U17 1820-2692 1 1 IC GATE TTL F EXCL-OR QUAD 2-INP 07263 74F86PC
A5U18 1820-3220 3 1 IC DCDR TTL F BIN 2-TO-4-LINE DUAL 07263 74F139PC
A5U19 1820-2654 5 IC MUXR/DATA-SEL TTL F 2-TO-1-LINE QUAD 07263 74F157PC
A5U20 1820-2778 5 IC CNTR TTL ALS BIN SYNCHRO 01285 SN74ALS163AN
A5U21 1820-2778 5 IC CNTR TTL ALS BIN SYNCHRO 01285 SN74ALS163AN
ABU22 1820-2654 5 IC MUXR/DATA-SEL TTL F 2-TO-1-LINE QUAD 07263 74F157PC

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part | C aty Description Mir Mfr Part
Designator Number | D Code Number
ABU23 1820-2779 5 IC CNTR TTL ALS BIN SYNCHRO 01295 SN74ALS163AN
AbBU24 1820-2778 5 IC CNTR TTL ALS BIN SYNCHRO 01295 SN74ALS163AN
A5U25 1826-0180 0 1 IC TIMER TTL MONO/ASTBL 01285 NE555P

ASU26 1820-2488 3 2 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 SN74ALS74N
As5U27 1820-2656 7 2 IC GATE TTL ALS NAND QUAD 2-INP 01295 SN74ALS00AN
A5U28 1820-2488 3 IC FF TTL ALS D-TYPE POS-EDGE-TRIG 01295 SN74ALS74N
A5U29 1820-1645 2 1 IC BFR TTL LS BUS QUAD 01295 SN74LS126AN
A5U30 NOT ASSIGNED

A5U31 NOT ASSIGNED

ABU32 1818-3336 7 IC NMOS 16384 (16K) STAT RAM 45-NS 3-S 04713 MCM2016H-45
ASU33 1818~3336 7 IC NMOS 16384 (16K) STAT RAM 45-NS 3-S 04713 MCM2016H-45
A5U34 1820-3294 1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 01285 SN74ARLS3I74N
A5U35 1820~3294 1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 01285 SN74ALS374N
A5U36 1820-3294 1 IC FF TTL ALS D-TYPE POS-EDGE-TRIG COM 01295 SN74ALS374N
A5U37 1820-14186 5 IC SCHMITT-TRIG TTL LS INV HEX 1-1INP 01285 SN74L.S14N
A5U38 1820~2656 7 IC GRTE TTL ALS NAND QUAD 2-INP 01285 SN74ALSO00AN
A5U39 1820-2701 3 1 IC FF TTL F D-TYPE POS-EDGE-TRIG COM 07263 74F374PC
A5W1 01345-61625 7 1 CABLE ASSY VPC-MGM 28480 01345-61625
ASW2 01345-61606 4 1 CABLE ASSY-POWER 28480 01345-61606
ABXU15 1200-1174 8 2 SOCKET IC 24-CONT DIP DIP-SLDR 28480 1200-1174
A5XU16 1200-1174 8 SOCKET IC 24-CONT DIP DIP-SLDR 28480 1200-1174
ASY1 1813-0126 7 1 XTAL-CLOCK-OSCILLATOR 22.2464-MHZ 0.10% 28480 1813-0126

See introduction to this section for ordering information
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Table G-3. List of Manufacturers' Codes

Mfr No. Manufacturer Name Address Zip Code

00000 ANY SATISFACTORY SUPPLIER

01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204
01281 TRW INC SEMICONDUCTOR DIV LAWNDALE cA 90260
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222
01928 RCA CORP SOLID STATE DIV SOMERVILLE NJ 08876
02111 SPECTROL ELECTRONICS CORP CITY OF IND CA 91745
03508 GE CO SEMICONDUCTOR PROD DEPT SYRACUSE NY 13201
03888 KDI PYROFILM CORP WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX Az 85008
06383 PANDUIT CORP TINLEY PK IL 60477
06665 PRECISION MONOLITHICS INC SANTA CLARA cA 95050
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94042
1B5486 VARO SEMICONDUCTOR INC GARLAND TX 75040
112386 CTS OF BERNE INC BERNE IN 46711
11502 TRW INC BOONE DIV NC 28607
13606 SPRAGUE ELECTRIC CO TRANSISTOR DIV CONCORD NH 03301
14433 ITT SEMICONDUCTORS DIV WEST PALM BEACH FL

15454 AMETEK/RODAN DIV ANAHE IM CA 92806
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067
240486 TRANSITRON ELECTRONIC CORP WAKEFIELD MA 01880
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
25403 N.V. PHILIPS-ELCOMA DEPARTMENT EINDHOVEN HL 02876
27014 NATIONAL SEMICONDUCTOR CORP PALO ALTO CA 94304
271867 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3L585 RCA CORP SOLID STATE DIV SOMERVILLE NJ

30983 MEPCO/ELECTRA CORP SAN DIEGO cA 92121
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA 94086
34371 HARRIS SEMICON DIV MELBOURNE FL 32901
34648 INTEL CORP MOUNTAIN VIEW CA 95051
50088 MOSTEK CORP CARROLLTON TX 75006
52763 STETTNER ELECTRONICS INC CHATTANOOGA ™ 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
72136 ELECTRO MOTIVE CORP FLORENCE sC 068226
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON cA 92634
74100 BUSSMAN MFG DIV OF MCGRAW-EDISON CO ST LOUIS MO 63107
75915 LITTELFUSE INC DES PLAINES IL 60016
84411 TRW CAPACITOR DIV OGALLALA NE 69153
91506 AUGUT INC ATTLEBORO MA 02703
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Manual Changes

SECTION VII

MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information for adapting
this manual to instruments for which the content does
not apply directly.

7-3. MANUAL CHANGES.

7-4. To adapt this manual to your instrument, refer to
table 7-1 and make all manual changes listed for your
instrument serial prefix number. Perform these changes
in the sequence listed. If your instrument serial prefix
number is not listed on the title page or in table 7-1, it
may be documented in a yellow MANUAL CHANGE
supplement. For additional information about serial
number coverage, refer to INSTRUMENTS COVERED
BY MANUAL in Section 1.

Table 7-1. Manual Changes by Serial Prefix Number

Serial Prefix Number Make Manual Changes
2112A 7,6,5,4,3,2,1
2227A 7,6,5,4,3,2
2250A 7,6,5,4,3
2331A 7,6,5,4
2335A 7,6,5
2411A 7,6
2501A 7

7-5. MANUAL CHANGE INSTRUCTIONS.
CHANGE 1

SECTION VI. REPLACEABLE PARTS,
Table 6-2. Replaceable Parts,

Change: A5 (MEMORY OPTION BOARD) HP and
Mfr Part Nos. to 01345-66506 (2 places)

Change: A5C4 (CAPACITOR 36PF, MI 300V) HP
and Mfr Part Nos. to 0160-2308.

Delete: A5C33

Change: A5U4 (IC, MONOSTBL TTL) HP and Mfr
Part Nos. to 1820-1423.

SECTION VIII. SERVICE,
Service Sheet 6. Memory Option 704,
Change value of A5C4 from 51PF to 36PF.
Delete A5C33.

CHANGE 2

SECTION I. GENERAL INFORMATION,
Table 1-2. 1345A Functions,
Line Types:,
Delete: Dots at end points only.
SECTION III. OPERATION,
Paragraph 3-9. INSTRUCTIONS.

Replace: Sub-paragraph 1. Set Condition Command
Sub-paragraph 2. Plot Command
Sub-paragraph 3. Graph Command
Sub-paragraph 4. Text Command

with: Pages 7-5 and 7-6 of this section.
SECTION VI. REPLACEABLE PARTS,
Table 6-2. Replaceable Parts,
Change: A1 (PC BOARD X-Y/STR GEN) HP and
Mfr Part Nos. to 01345-66501 (2 places).

Change: A2 (PC BOARD-VECT PROCESSOR) HP

and Mfr Part Nos. to 01345-66502 (2 places).
Change: A3 (PC BOARD-LOW VOLTAGE POWER
SUPPLY) HP and Mfr Part Nos. to 01345-66503
(2 places).

Change: MP7 (LABEL-CAL) HP and Mfr Part Nos.
to 7140-2140.

Change: MP11 (PANEL-REAR) HP and Mfr Part
Nos. to 01345-00201.

Delete: A1E11.

Delete: A1J9.

Delete: A1J10.

Delete: A1R161

Delete: A1R162

Change: A1U30 (IC V RGLTR) HP and Mfr Part

Nos. to 1826-0214.
Delete: A1VRS8
Delete: A1VR9
Delete: A1VR10
Delete: A1VRI11
Change: A2U1(IC 8748) HP and Mfr Part Nos. to
1820-2663.

Change: A2U12 (IC NMOS 16K ROM) HP and Mfr
Part Nos. to 1818-1632.

Delete: A2U27

Change: A3F1 (FUSE 1.5AT) HP and Mfr Part Nos.
to 2110-0304.

Change: A3F2 (FUSE 3.0AT) HP and Mfr Part Nos.
to 2110-0029.

Change: A3F3 (FUSE .5A) HP and Mfr Part Nos. to
2110-0012.

SECTION VIII. SERVICE,
Replace pages 8-5 through 8-12 with pages 7-7 through

7-12 of this section.

Service Sheet 4. Low Voltage Power Supply,

Change current rating of A3F1 to 1.5A.

Change current rating of A3F2 to 3.0A.

Change current rating of A3F3 to 0.5A.
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CHANGE 3

SECTION V. ADJUSTMENTS,
Replace pages 5-7 and 5-8 with pages 7-13 and 7-14 of
this section.

SECTION VI. REPLACEABLE PARTS,
Table 6-2. Replaceable Parts,
Change: A1 (BOARD-XY/STR GEN) HP and Mfr
Part Nos. to 01345-66510 (2 places).

NOTE: 01345-66510 HAS BEEN OBSOL-
ETED AND DIRECTLY REPLACED BY
01345-66518.

Change: A2 (BOARD-VECT PROC) HP and Mfr Part
Nos. to 01345-66514 (2 places).

NOTE: 01345-66514 HAS BEEN OBSOL-
ETED AND DIRECTLY REPLACED BY
01345-66519.

Change: A1R24 to (RESISTOR 511 1% .125W
FTC=0+100)HP and Mfr Part Nos. 0757-0416.

Add: A1C15 (CAPACITOR-FXD 68PF +5% 300VDC
MICA) HP Part No. 0140-0192, Mfr Part No.
DM15E680J0300WV1CR, Mfr Code 72136.

Add: A1C25 (CAPACITOR-FXD 68PF +5% 300VDC
MICA) HP Part No. 0140-0192, Mfr Part No.
DM15E680J0300WV1CR, Mfr Code 72136.

Add: A1R89 (RESISTOR 147 1% .125W F TC=0+100)
HP Part No. 0698-3438, Mfr Part No. C4-1/8-TO-147R-F,
Mfr Code 24546.

Add: A1R112 (RESISTOR 147 1% .125W F TC=0+100)
HP Part No. 0698-3438, Mfr Part No. C4-1/8-TO-147R-F,
Mfr Code 24546.

Delete: A1C54.

Delete: A1C55.

Delete: A1J11.

Delete: A1J12.

Delete: A1R163.

Delete: A1R164.

Delete: A1R165.

Delete: A1R166.

Delete: A1R167.

Delete: A1R168.

Change: A2U1 (SELF TEST uP) HP and Mfr Part
Nos. to 01347-80004.

NOTE: 01347-80004 HAS BEEN OBSOL-
ETED AND DIRECTLY REPLACED BY
01347-80010.

SECTION VIII. SERVICE,
Service Sheet 3A. X-Y-Z Amp/Stroke Generator (Al),
Change value of A1R24 from 475 ohms to 511 ohms.

Service Sheet 3C. X-Y-Z Amp/Stroke Generator (Al),
Replace pages 8-13 through 8-16 with pages 7-15
through 7-18 of this section.

Model 1345A

CHANGE 4

SECTION VI. REPLACEABLE PARTS,
Table 6-2. Replaceable Parts,
Change: V1 (CRT P31) HP and Mfr Part Nos. to
5083-6251.

NOTE: 5083-6251 HAS BEEN OBSOLETED
AND DIRECTLY REPLACED BY 5083-6451.

CHANGE 5§

SECTION VI. REPLACEABLE PARTS,
Table 6-2. Replaceable Parts,
Change: A4 (BOARD ASSY-HIGH VOLTAGE) HP
and Mfr Part Nos. to 01345-66504 (2 places).

NOTE: 01345-66504 HAS BEEN OBSOL-
ETED AND DIRECTLY REPLACED BY
01345-66523.

Change: A4C3 to (CAPACITOR-FXD .01UF +80-20%
100VDC CER) HP and Mfr Part Nos. 0160-2055.
Change: A4C6 to (CAPACITOR-FXD .01UF +80-20%
100VDC CER) HP and Mfr Part Nos. 0160-2055.
Delete: A4C23
Delete: A4C24
Delete: A4J11
Delete: A4R44
Delete: A4R45
Delete: A4R46

SECTION VIII. SERVICE,
Service Sheet 5. High Voltage Power Supply,
Delete: A4C23
Delete: A4C24
Delete: A4J11
Delete: A4R44
Delete: A4R45
Delete: A4R46

CHANGE 6

SECTION VI. REPLACEABLE PARTS,
Table 6-2. Replaceable Parts,
Change: A5 (MEMORY OPTION BOARD) HP and
Mfr Part Nos. to 01345-66511 (2 places).

NOTE: 01345-66511 HAS BEEN OBSOL-
ETED AND DIRECTLY REPLACED BY
01345-66525.

Change: A5W1 (DATA CABLE) HP and Mfr Part
Nos. to 01345-61603.

Change: A5C33 (CAPACITOR-FXD 150PF *=5%
100VDC MICA) HP and Mfr Part Nos. to 0160-4814.

SECTION VIII. SERVICE,
Service Sheet 6. Memory Option 704,
Replace pages 8-21 and 8-22 with pages 7-19 and 7-20
of this section.
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CHANGE 7

SECTION I. GENERAL INFORMATION;

SECTION II. INSTALLATION;

SECTION III OPERATION.

The information contained in Sections I, II, and III
applies to all serial prefixes 2515A and below.
Information from the Designers Manual HP Part No.
01345-90902 has been incorporated into these sections.
The Designers Manual HP Part No. 01345-90902 is now
obsolete.

SECTION VI. REPLACEABLE PARTS,
Table 6-2, Replaceable Parts,
Change: Al (BOARD-XY/STR GEN) HP and
MfrPart Nos. to 01345-66518 (2 places).
Change: A2 (BOARD-VECT PROC) HP and Mfr
Part Nos. to 01345-66519 (2 places).
Change: A5 MEMORY OPTION BOARD) HP and
Mfr Part Nos. to 01345-66525 (2 places).

NOTE: MEMORY OPTION BOARDS
01345-66511 AND 01345-66506 HAVE BEEN
OBSOLETED AND DIRECTLY RE-
PLACED BY 01345-66525. IF MEMORY
OPTION BOARD 01345-66528 IS INSTAL-
LED, VECTOR PROCESSOR BOARD (A2)
01345-66527 MUST ALSO BE INSTALLED
TO ENSURE PROPER OPERATION.

Manual Changes

Change: A1C12, A1C13, A1C22, A1C23, A1C32,
A1C33, A1C50, A1C51, A1C52, A1C53 to
(CAPACITOR-FXD .1UF +80-20% 50VDC CER);
HP and Mfr Part Nos. 0160-3443; CD 1.

Change: A1C18 QTY to 18.

Change: A1C17, A1C20, A1C27, A1C30, A1C54,
A1C55 to (CAPACITOR-FXD .01UF +8020%
100VDC CER); HP and Mfr Part Nos. 0160-2055; CD
9; QTY 6.

Change: A1R20, A1R48 to (RESISTOR-TRMR 20K
10% C SIDE-ADJ 17-TRN); HP and Mfr Part Nos.
2100-3161.

Delete: A1R169.

Replace pages 6-11 and 6-12 with pages 7-21 and 7-22
of this section.

Replace pages 6-15 through 6-18 with pages 7-23
through 7-26 of this section.

SECTION VIII. SERVICE,
Service Sheets 2A and 2B. Vector Processor,
Replace pages 8-7 through 8-10 with pages 7-27 and
7-28 of this section.
Service Sheet 3B. X-Y-Z Amp/Stroke Generator,
Delete R169 from Pin 16 of U25.
Service Sheets 6A and 6B. Memory Option 704,
Replace pages 8-21 through 8-23 with pages 7-29 and
7-30 of this section.

7-3/(7-4 blank)
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1. Set Condition Command (B14 = 1, B13 = 1).

With both MSBs (Most Significant Bits) set to one, the
1345A is commanded to draw all following vectors
according to the configuration commanded until
changed by subsequent condition command.

NOTE
A one (1) = TTL high; a zero (0) = TTL low.
The Set Condition command controls the intensity level,
the line type, and the writing speed of vectors drawn on

the CRT.

B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0
11 I 10 X X LI Lo 0 X WiIwo X X X

* B6 MUST be zero.
X =DON'T CARE

Bl4=1, B13=1: Set display configuration according to choices
specified for intensity, line type, and writing speed.

I 10 | (Intensity)

0 0 | Blank

0 1 | Dim

1 0 | Half Brightness
1 1 | Full Brightness

(Line Type)

0 0 | Solid Line

0 1 | Intensify Endpoints (solid line)
1 0 | Long Dashes
1 1

0 1

Short Dashes
Dots on Endpoints

w1 WO | (Writing Speed)

0.05 in. per microsecond
0.10 in. per microsecond
0.15 in. per microsecond
0.20 in. per microsecond

OO =
OO

When the line type “solid line with intensified end-
points” is selected, the intensity of the endpoints may
vary due to optical illusion. As lines are linked together,
the intensity of the point where one line ends and the
next line starts is a function of the angle separating the
lines. The closer the angle is to 180 degrees, the brighter
the point. The closer the angle is to zero degrees
(absolute), the dimmer the point.

2. Plot Command (B14 =0, B13 = 0).

With both MSBs set to zero, the 1345A is commanded to
move the display beam to a specific X-Y location each
time that a Y coordinate is received.

The beam position may be moved with the beam either
turned off or on.

Operation

The Plot command will draw all vectors according to the
display configuration established by the last Set
Condition command received by the 1345A.

Each time that a Y coordinate is received the beam
status (on or off) for the beam movement is established.
Also, the X-Y location to be moved to is formed from the
last X coordinate received and the currentY coordinate.
For example, to draw a vertical line send the 1345A: (1)
Plot Command — X value; (2) Plot Command — Y1 value
(with beam off); (3) Plot Command — Y2 value (with
beam on).

B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0
0 0 XY PC D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

DATA
MSB

LSB

B14 = 0, B13 = 0: Plot Command.

XY
0 = X coordinate (0-2047) as specified by DO - D10.
1 =Y coordinate (0-2047) as specified by DO - D10.

PC (Beam Control Bit)
0 = Move (beam off)
1 = Draw (beam on)

X=0 X = 2047
Y = 2047 Y = 2047
TOP
CRT
SCREEN
X=0 X = 2047

Figure 3-7. Vector Drawing Area

3. Graph Command (B14 =0, B13 = 1).

With the two MSBs set to zero and one, respectively, the
1345A is commanded to either: (a) set the DELTA-X
increment; or (b) move the beam to a specific X-Y
location determined by the X increment and the Y
coordinate.

The beam position may be moved with the beam either
turned off or on. Beam status for the beam movement is
established each time that a Y coordinate Graph
command is received.

7-5



Operation

The Graph command will draw all vectors according to
the display configuration established by the last Set
Condition command received by the 1345A.

B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0
0 1 XY PC D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

DATA
MSB LSB

B14 =0, B13 = 1: Graph Command.

XY

0 = set automatic DELTA-X increment (as specified by
DO - D10) for all subsequent Y coordinate Graph
commands received.

1 = Y coordinate (as specified by DO - D10) to which the
beam is to be moved in conjunction with the
DELTA-X increment.

PC (Beam Control Bit)
0 = Move (beam off)
1 = Draw (beam on)

Example:

To graph, first move the beam to a starting position P1

(Plot Commands: X value; Y value with beam off).

Then send the 1345A:

1) DELTA-X Graph command.

2) Y1 Graph command with the beam on. This
moves the beam to point G1. Note that there is no
DELTA-X increment with the first Y Graph
command.

3) Y2 Graph command with the beam on. This
moves the beam to point G2.

4) Y3 Graph command with the beam on. This
moves the beam to point G3.

5) Y4 Graph command with the beam on. This
moves the beam to point G4.

This will give a picture as shown below.

G3

% (X,Y)=P1

Figure 3-12. Graphing Example

7-6

Model 1345A

4. Text Command (B14 = 1, B13 = 0).

With the two MSBs set to one and zero, respectively, the
1345A is commanded to draw all the vectors necessary
to produce the character specified.

The 1345A automatically provides a spacetotheright of
each character for character spacing.

The Text command will draw the character according to
the display configuration established by the last Set
Condition command received by the 1345A.

Instead of specifying a character to be drawn, the Text
command character code can be replaced by a beam
movement control code. These codes that move the beam
(with the beam off) are Carriage Return (CR), Line Feed
(LF), Inverse Line Feed, Backspace (BS),1/2 shift up,
and 1/2 shift down. The amount and direction of beam
movement depends on the character size and orientation
specified. Line Feed and Inverse Line Feed provide
automatic spacing between lines of text (spacing =
height of one character between lines).

The starting point for non-rotated characters is the
lower left-hand corner of the character area. For rotated
characters the entire character area is rotated the
specified number of degrees (90, 180, or 270) in a
counterclockwise direction around the starting point.

When the 1345A has finished drawing a character it
automatically advances the beam to the starting point
for the next character. In this way the 1345A functions
much like a typewriter when presenting text.

The modified ASCII character set for the 1345A is
shown in table 3-1.

B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
1 0 S1 S0 R1 RO ES D7 D6 D5 D4 D3 D2 D1 DO

CHARACTER
MSB

LSB

B14 =1, B13 = 0: commands that the 1345A display a text character
(specified by DO - D7).

ES (Establish size of character)

0 = use previous size and rotation

1 = establish new size and rotation according to S1-S0
and R1-RO

R1 RO | (Character Rotation (CCW))
0 0 0 degrees

0 1 90 degrees

1 0 180 degrees

1 1 270 degrees
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‘ lines 3.93 Mhg U235 L [ . GENERATOR Y “ContRoL | | PREAMP [—] CORRECTOR ‘a. QppLY I +105V -| —‘
. h i Diy Ta=0.0ns - D0-D15 CHAR 3 8 uze 20 uzs u27 us1 +105V q LY i e
Main=S08.u8-Div Divd=50.0usS. nimgas‘,au“s,g _ VECTOR |— RESET 6 | V ¢ R39 +15V
WR/DAV cLOCK CNT | [ by P o | 1], -4
Clock & 19.6600 Ahe  leigeunn : v21 ] TR T = $ ¢ ASTIG
= I D0-D15 Setal #F0 START VECTOR l I i fkikihey o I I I 1 ’ NSLA o ”Rlso I
TOP: RFD A2, U17 PIN 3 TOP: A4, U1 PIN 7 i T , oUTPUT TRANSLATOR | +105v © rrace
BOTTOM: DAV A2, U17 PIN 4 BOTTOM: A3, Q1 COLLECTOR | A5 | Al REE e e | s 570
1 COUNT INL S, — AMP PATT S 5
8 i, A2 BEAM/LINE CONTROL Al 3C i
2 3B (01-03)
o o= = ) CORRECTION R39
' REAR PANEL l 'LOW VOLTAGE POWER suppul l ACCEL l
+15V i 0 +105V +105V [
+5V ( —0-M 0 +5V /'\4_'
' F3 —_—_—— . —
TN W . 1345/123/CJF/07/08/81
i o b __ _A3] 3
4

Figure 7-1.

Replacement for Service Sheet 1, Block Diagram
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BEFORE ENTERING
THIS TREE,GO
THROUGH VECTOR BOARD
POWER DISTRIBUTION

DAV INPUT
LINE BAD

TREE
CHECK:
1) OUTPUT DATA LINES
2)0OUTPUT LATCHES uiz
U22-U2s ACTIVITY PIN 3
3(INPUT DATA LINES RFD
4) INPUT ENABLES
U6,8,13
NO
ACTIVITY
ACTIVITY VECTOR DONE
INPUT LINE
BAD
CHECK:
H-V BOARD
ANALOG BD.
U1z
ACTIVITY PIN 7
"START VECTOR:
LINE
PROBLEM ON NO
ANALOG ACTIVITY
BOARD
uiz U1z LOW
HI
PIN 3 ol PIN 4
RFD DAV
Low HIGH
uiv
BIN 4 HIGH AN
DAV
LOW
NO
REPLACE ACTIVITY
cLock
GENERATOR

uis

REPLACE

WAVEFORM MEASUREMENT CONDITION

OBTAIN PRIMARY TEST PATTERN AS SHOWN ABOVE

TOP: RFD A2, U17 PIN 3
BOTTOM: DAV A2, U17 PIN 4

TOP: X DAC OUTPUT A1 U6 PIN 6
BOTTOM: X DAC OUTPUT A1 U5 PIN 6

. BBnS- Div

TOP: Y DAC OUTPUT A1 U17 PIN 6

BOTTOM: Y DAC OUTPUT A1 U18 PIN 6

Manual Changes

Model 1345A

7-8

P/0O Service Sheet 2, Vector Processor (A2)

R LS —~R3—  —R20— —R24— -C10- 1 -c12- —R18—  -C7- —_
—R2— _py-  —co- —R14— —R1e— —R11— —R12— —R13— Ci! e e —R0—  -ci4- 01
s u12 RE RS A8
L u2 us us u14 u17 u21 | |
| |
] 1P1 c s L1 0
| oo
| = | , uz2 Lz Egzx 9 —_—
us u1o u13 7| uis u1e 2L
I
J4
= e u7 AT ci8
—R22— u23 uz26
us u11 u19
— uie u24 =
o [ a3 ]
e | R25 |
J1 ] —R25— u20 u2s
| « s 4 cfe e
—R19— | —R9— —R17—
1345-66502
REF GRID REF GRID REF GRID REF GRID
DESIG LoC DESIG LocC DESIG LOC DESIG LoC
c B-4 | J2 M2 | R15 B-4 | us D-3
c2 c4 | J3 M-2 | R16 D-4 | U9 E-2
c3 c-a | Ja A-3 | R17 J2 | uto E-3
ca M- | J5 c3 | ri8 K-3 | U1 E-3
c5 M-4 | L1 c-4 | R19 F2 | ui2 H-4
c6 F2 | Q1 M4 | R20 D-4 | U13 F-3
c7 L4 | Q2 M-3 | R21 c2 | va J-4
c8 F-2 | R1 B-4 | R22 E3 | Uls J-3
c9 E2 | R2 B-4 | R23 E3 | ule H-2
c10 E-4 | R3 c-5 | R2a D-4 | U17 K-4
€11 F-4 | R4 M-4 | R25 F-2 u18 K-3
c12 H-5 | RS M-4 | R26 F2 | ulg K-3
c13 J4 | R6 L-4 | TP1 B-4 | U20 K-2
cla L-4 | R7 M-4 | U1 B-3 | u21 L-4
c15 J4 | R8 M4 | U2 c4 | u22 L-3
c16 k-2 | R9 H-2 | U3 c-4 | u23 L-3
c17 H-3 | R10 K-4 | U4 c3 | u2a L-2
c18 K-3 | R11 D-4 | US D-4 | u2s L-2
CR1 M-4 | R12 E-4 | U6 D-3 | u26 M-3
CR2 J4 | Rri3 E4 | U7 D-3 | VR M-4
J D-2 | R14 c-4



Model 1345A Manual Changes

[AZ VECTOR PROCESSOR CONTROL BD. 01345-§6502 TN Pomm—r / N/ \ sV |
13
F2
/ ( A A \ VECTOR DATA . 4 lﬂoioo I IC DEVICE
B P/0 P/0 1 XACK 1000
RD x| us  |xus 3 e 4 sy Dot 2 Frp8 80/ infr uzs POWER CONNECTIONS
P1 1
D0 —<23¢— N S 15_'4—.— e {500 t v 02 8 EL1S ; % e P/DI
D1 24 ' + Pis 2 ' [ 5 10K F1 5
D2 <51 e NERE S IEER / \ +5V P17 R24 \ D3 8 Fjie— 83/ ] [ 2
D3 22) 'Y ND3 » Pi3215 3 g ! +5 N 13 P16 21000 N-D4 11 F2 9 3/ NEB0 3 01 2 X0 9 +7V——vi
DA Qe D4 1 Piaoidad i SV \. 11 — D5 [ 13 17 BS /i N 4 a3 5 1+ <5 +5V u1s
ST N D5 | T 12| u7 [ D6 15 E515 6 / \_B2 [ 7 X2 L < -2v—i1
D2 %206 (D6 + prisiREg 1000 | 33 12 D0 D7 | 17 E2 387 / B3 11 o 10 xx <t
D IO o7 TR0 7 pry 18 39 P P T B4 13 o 12 xa T 13 |
DB 1581 NCLEHE ‘PPYE INPEN EHE c1 34 pp2fld D2 1 5 \BS 14 _fpy 15 Xs . CigS—
DI 91t S NERE P ATER — 20 Dpslls D3 ETS (S e 3A
A 16 D4 |
D10—313¢——] PO 13¢+5 4 +——] ) 2 xtar Ut 0B4 S s SR vz E | 4 14
REAR PANEL o PP IEER (D12’ z:f g( : A cz L1 8048 33215__1&_/ \_D8 2 1 18 B8 / et ' v ) V=" uz2,7.14
FROM CONTROLLER | 013128+ UTERE SYPRTE R M- 20 ¢4 U-PROCESSOR pgz[13 D7 N3l 4 Eie 83/ 1 [ L 2 Huzo
D1a—C s ¢ S SOOI B — 3 3 {xrace Peo2l —D8 \oiof e Fifia B0y \es || 3 o 2 (IR L ¢/
D14
DAV/WR—104—— 166> 1 —+—— v P21 \DRi1 8 F1 e 1/ \BZ 4 o 5 XT_ 1+ ¢
AO 3 ¢ ! U4 ' o5V pe2led D10 A hN.D12] 11 Fo 9 2 / K B8 A 7 X8 ) (17
DISCONNECT — 7 & 5T ' ! P1 pe3jled — DIl D13 13 =11 3/ B9 1 s 10 X3___ | <o +5y=20 14
35 D12 / L B ' A4
SENSE D15 2 S [ D15 /] 'ps0 ' p/0 ;Ems EA P24 \ETCINSE £S5 ] \ 810 15 15) 12 X101 ¢3¢ V=] us.6,8,03  *SV= u1e
o S ARLE ] Xua Xua S 10K P2s 1L—ML32 D14 F 0. 1UFQ} ‘ 14_1p¢ H3—nc [ 17-183
RFD— 8 ¢—+—}—& o RFD 4 pe7{i8  DiS %7 34 14 %7 / é 5
GND — 258! R2 b % p13{30 __ SYNC, 1; Ft  U13 VDD vee gyxolZ BO s uz3
6ND—< 25 4 27 12y 11 | =< F2 ) Y 3 e
RD_< 3 &t 1060 sv +1c3 RESET P10 =1 DS BX1RY 8 P/0 \ +sv=L8d 19_41 20 a5y
pAL A + - .
DS—Q 5 & - A0 T tovr ]26 13 ) u20 N - 1 s Bo u16 ] T 83 ; ‘0 , 1 [, o B 22-26 12| V12
D15 10 8 .5y +5V 1 15 £2 fs— B1 , VECTOR PROCESSOR BX4[LE 1/ 84 Y1 a1 5 i 23 —_— —
iz u7 13 F2 17— 872 BX5}L8 3 Y2 5 ol 7 vz QL2
J1 9 R21 11 F2 q B3 / BXE 20 B6 19 3 11 D1 10 Y3 11
0o 13L—/ 1000 F2 : 23 87_A 87 - D1 +$14
D1 —< 140 8 e B84/ BX7 52 8 T Y4 13 ho 12 Y4 L <raS—
02 S 3 tlfia B85 BX8 ~ \V4 Y5 14 15 Y5 T (iT
156—— i 1 He—Be Bx3 |27 9/ D1 —>16)>
03—<16 F1 : \ ' 3A T :
04178 [ 2 F e B BX10(£3 1/ B11 1 ; |
[
1000 — S Y6/B11 R uzz2
gg 18$— \ DAV a — v7/B12 |22 12 B12 S iy S Ic1 : 1. GATES ARE SYMBOLIZED ACCORDING TO CIRCUIT
D SO 45V —aw 10 [ ot — u1 DAV ve/B1324 L 514\ I I FUNCTION.
TO HEMORY g o208 R12 ; 62 w—CI 37 )¢y Ys/Blare o, B11 3 1 rz 6 !
030223 1000 [ s s e T ——1 N ——r 2. UNLESs OTUERUISE HOTED:
. ‘ 18
D1y —$23¢ 2 ey 2,30 512 lx—»y 4 yol 0 o Y2 NE13 & M z 8 . <7 CAPACITANCE IN PICOFARADS
Dip 92T ) TN R As =4 ‘ ¥ Ne—H sTEP N —— NEM 1, 10 ¢ INDUCTANCE IN MICROMENRIES
013 —< 268 / ~ - Ad a_|8 v yaps = \Y10 13 1p) 19S—
D14—27¢—— 1 onre [ o] (AS 3135 A ’ S ™10 D1 1S —Nc / 3. UNLESS OTHERWISE NOTED:
015288 po 1 [} US ] ¢ 2 7 P28 as 2132 0-2047 < R1S v10[8 e 110/ s LOGIC LEVELS ARE TTL:
RD —< 124 01 2 1, |x*Y = 2 12Ta2A [AL—1L 1178 < 3.932160 MHZ 4900 - 30— NC > >1 18] uz1 P/0 3B +2.0V TO +5.0V=LOGIC"1"<H
WR— 9 e+ D23 1% ‘E 2 3 12 A Ag_ 23 |128 S P3 BRST 33— NC 8 12 DATA LATCH 3L'> - 12 OV TO +0.8V=LOGIC"0"=L
TRk 9 35T D3 4 2 A3 22 pe ce DATA LATCH |31 ut 1t 2 >30Us RESET gl G >_@
it i = ot 1) : ol srecabs ' g 1 v N3, S IM PUSITION Fonsex ton. use
DS —< 1 ¢+4 D 21 2 33 RFD [ S Ne NC > 75— :
7 CLK : ps [ 17 10 0o 18 s -— CLK 3 L ¢3¢
T0 MEMORY 35| T DE 8 64 7 G1 >0 § RESET LATCH S 3 3 1 i 4 S.WHEN OPTION 704 IS INSTALLED,JUMPERS
OPTION BD ' | p7 [ 19 |28 I M 3 VECToR 12 3A U3,AND U4 MUST BE REMOVED.
00— 44dt INE ! —{na 1cT=15 o ] rom r o 6 4 35 hecTORDONE  CHARACTER |2 +5v—ch ——]C *5\,—5140 N 3A
D1 43—+ €1,2,3 o, L0 . Ri8  c7 NC — @
s Vo dee [ St il The g f PARTS ON THIS SCHEMATIC
T — 1 Tern [ e viE Etl e 3B
4 40 ~ _ u20 '
DS —C 336 2|5 3 0 H3Ths— e v IE-2 2 13 7 START VECTOR 1] >3- A2
S £ wa— 512 X 8 3Tt 5 S —jreTae Y — P v e N
37 2 —11 [A7 c +5V TE-1 15 7 c1-8,17 R1-23
FROM DB8—<358—— sHS & 4 G2 R A L — sw p— . +5V 3 1 wex [ -t st CR1,2 U1-26
MEMoRY DS gge'— *ha R11 3 TE-1 173 RFD Lan 22 15 Wso | |C3-18- C17 +15V . 92 ) \ J1-3.5 YR1
em— 1000 S — — VWA r . $ . %; 4
D11 —324—+— |_1° 61 U9 .SV 10 fo,  uze FD" L~ R17 Tl 2 14 ws1 " 5 4 P1 XU3, XU4
ARt I— e Y 14] u1a c2 LEN TP AnfF s : ; . 01,2
25 15 ~ 13 -2V AN 97
D14 29 T L——B:E 1CT=15 *-LLNC 19.6608 MHZg L__brﬁ 1CT=15 NC pC1 i1 C1 1 NC L R19 R20 -15V ! ’\
DAV 1 2 R13 > M4 2 12 [of:] 3010 Y, 0
RO <10 5y T gl.?_.ao 2.7 g;QL —ct.2,3+ | “ 1 meﬂ—z . ] LATCHrz 2 NC 01U 511 :
w9y é YR : N (O
GANOD Z - o5 & \ 1R01010, X ] CN1TR . N04TE 7%7 . ] onr [ - 724 Lg 7 (b £ g t:rlj vV _ —1 e-\--U3
GND — 5 S E~ | z e TETX Wy 1 1 i3 B0t IR | S 2 —p2 (9
BNo—S 3‘7; 2 l 2 EDI v, 2 3 12 8111412 His 14 {52 Tis 20 — <E>—'
4 P & a1 e B14 ot tHis 17422 16 v T "/ 3B
CLK 18 772 v o EN9 16102 = NC P/0 J2
L N — COUNT INC _ v DATA_LATCH a Lm 3A
RFD — RFD T
— START VECTOR 3 3B 1345/106/CLG/04-16-81
]
1e-1 — VECTOR DONE VECTOR DONE ' (a 3B
— : e Fi
e i it —— it igure 7-2.

Replacement for Service Sheet 2A and 2B.
Schematic Diagram Vector Processor Board (A2)
Part No. 01345-66502
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uze
PIN 16
VD ALWAYS
LOW?

NANY
AT HV BD 0Q5,Q

BEFORE ENTERING
THIS TREE,GO THROUGH
ANALOG BOARD
POWER DISTRIBUTION

uz2e
PIN 16
VD ALWAYS
HIGH?

PROBLEM ON
DIGITAL BD.
OR INTRCNCT

PROBLEM IN
GATE AMP

OLLECTO

R73,U24

REPLACE

uz2s SIGNAL PRE-

REPLACE U286

CHECK R26
AND C10

PROBLEM IN:
1)DATA LATCH
2)CONNECTION
TO DIGITAL BD.

PREBENT ON DAC
DATA LINES

u1io
PIN 6
SIGNAL PRE-
SENT

1
CHECK
R21,22 UO3

ui1l,VRe

<

SIGNALS

us,us

PIN 21,22
SIGNAL PRESENT
MULTIPLIERS

SIGNAL
AT 08-11
X-DEFL.AMP
ouUTPUT

PROBLEM IN
X-DEFLECTION
AMP

SIGNAL PRE-

CHECK
R49,R50
uz23,VR7

PIN 12

urz,uUtg
RAMP ON

MULTIPLIER

PROBLEM IN:
0)DAC

2)DAC OTPT AMP
3)REF VOLTAGE

PROBLEM IN
MULTIPLIER OR
RAMP
GENERATOR

CHECK REF
VOLTAGE
(VR1)

uz2e
PIN 17
PULSES ON
sV1

PROBLEM ON
DIGITAL
BOARD

RESET HIGH}

CHECK CRT
AND CRT
CONNECTIONS

PROBLEM IN
Y-DEFL.
AMPLIFIER

PIN 10
2.9VD ON
MULTIPLIERS

REPLACE
RAMP IC
uze

PROBLEM IN:
1)MULTIPLIER
2) 0P AMPS U10,U22

OBTAIN PRIMARY TEST PATTERN AS SHOWN ABOVE

WAVEFORM MEASUREMENT CONDITION

7Div Ch2= .80

S b B L s BHEBBLEBREL BBEE BBEY

Z AUX OUTPUT AT A1J3

-

ERERE

£ 8 8

Y AUX OUTPUT AT A1J4

X AUX OUTPUT AT A1J5

Manual Changes

Model 1345A

) —R31—
J 193 ol e == | |~ —
—CR24— A —Riso— M138 R14S R142 R13S [ cl3
-_—2222: S —R149— —R137— [USL| —R140— 'I“L.l_‘ ne u1s
R147 -— B —R141— —R143— vww I | [ — — ui4 (13 %]
—R157— CR2 e it
C40 @ —R148— —R144— —R134— -«m |1
—R146— —R155— [ g
44 i u19
—R123— -C30- —R122— -C31- —R125— cas
c23 R124 e —R80— £ —c;s—— uts
J »  —R23—
—R121— —CR20— Q SRTTY, —R38— G
i R @ i o Ll [ J6 ]
——R120—— —R133— u24 Acs | —R74—
i LR £ { L] [85mi= [mm
R128 iz ' aife ) ZRri— et
e bos s - Q Q o i m XX v -, -_— —_—
R R Wy - 13— (1) == & TITE TS comos
worown —CRS— i O —CRI—
-C24- 32 ewwww —CRE— 1] —R78—
B —ms— S W ST TT11] —oh1— .
b At N BaiE F 2
—R116— -C27- —R117— -C26- —R114— _::3_ g?dg cl: uz2s
—_— Q| U —R49— v1z —R64—
MP1 T —RS0— —R52—
v o . —RS51— —RS5— & a
—R100— -C20- —R99— -C21- —R102— -gigg— —RS4— -
c19 ——Ri01—— TR 708 Zgige— II' 1ILIL] —cre—
—R104— —CR1—
—R98— —CR14— g & tzy —hm4 CE20RE _CRe— |
—CR16— —CR15— Qi SR i E] [T —crRs— = iy
—R23— E gk T
re7 -c15- Re7 —RE6— —R21— I | ol TRIET 54 —
R96 —R89— —R22— T | u10 no TRET— o R R160
u29 22 zc R28 -
e @/ o am e "
—R95— —CR13— ca3 e (1 L
R82 —C85— NN et et l I
ci8 —VR2— —Cc84— —VYRS—  ax xxx Lo ~ o —R2— us
R32 —R30— @ —C83— —=R1s9— || ||| A
—R93— -C17- -C16- —R91— —Cc81—
R93 C17 R94- ci6 R91 cgg LEEI) l [ ll i | ]
s —R24— ::7:;2 MP2
NER uz u1
~ —C48— u4
s T —C5— -
—C36— c37 . use o '
e e = ¢ —
—R156— : n Ri— n

1345-66501-107
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P/O Service Sheet 3A, X-Y-Z Amp/Stroke Generator (Al)
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Manual Changes
Model 1345A

AL X Y Z AMP/STROKE GENE! — — R21 |
P/0 A2 P/0 Al X Y Z AMP/STROKE GENERATOR BD. DIGITAL TO ANALOG o POWER CONNECTIUNS
2 P/0 P/0 W4 P/0 +5[v , LAST X LATCHES CONVERSION 3 S 07 A = 8)3C I
R22
i M o7 DATA LATCH R RS ; g
: 9 3320 VRE 1000 sl
! 4 106— PC U1 ' ) 4 6.81V 3 5 332 ;
| l - M ANALOG Uit 332 2 >>: AUX.X DUTPUT
REF GRID REF GRID. REF GRID REF GRID REF GRID ' ' 6 -8V 31 (ANALOG)
DESIG | Loc | DEsi6 | Loc | DEsie |Loc | bESIG |Loc | DESIG | LOC | I 6 —IC FHI—7 MsB zg 2048 s — L @ MULTIPLIER 7 sy US.6,10, ,qqy_4
‘ ! g T _Fre g 3 é?g“ ] 5 4 Re. I,J +15V sy REFERENCE é%.g.ie. 11 | ut2
9 wlen o alme lmomime o | s s e S — 1 — § '
- - - - - 20] 12 _
& S| Grma  Ba| Rer F3 | RB2 D3| RI42  E6 : 2 I g fal6s | | $5es VOLTAGES _ _185v 15v
ca J-6 | CR14 B-3 | R22 F-3 | R83 E-2 | R143 F-6 | | ; sy 18[32 | 19 /@ - R :
c5 E-2 | CR15 B-3 | R23 F-3 | R84 E-2 | R144 E-6 ' ' 1 1 7116 — R 22 | +15V 10UF |
R145  E6 : ' R 6|8 3 v
cé6 J-4 CR16 B-3 R24 E-2 R85 E-3 ' I ' =14 — 619 — R7 R14 +15 1 2 R25
c7 K-3 | CR17 B-5 | R25 F-3 | R86 E-3 | R146 E-6 ' ' C u2 e — 3320 ,3 R a0 7 110 | 17 U1.2.13.14
c8 K-4 | CR18 B-5 | R26 F-3 | R87 D-3 | R147 C-6 ! ! _l r 1Bl — ' A . +5.8V 1] U7.19
c9 K-3 | cri9 B-5 | R27 K-3 | R8s E-3 | R148 D-6 ; | | : 6 ; 1L a4 RE _@_ N Lo “10v : .
c10 K-3 | CR20 B-5 | R28 K-3 | Rr89 D-3 | R149 D-6 ) ' ) Tl s ST ilz.26 |5 [ 1470 50 E] 3 +6.95V -8y
cn K-4 | CR21 B-5 | R29 K-5 | R9O D-2 | R150 D-6 ' i oL _ffe B §9 k; ' | +5.8V STROKE 3320 26810 ;
c12 D-2 | CR22 B-5 | R30 K-5 | R91 D-2 | R151 J-3 X-DATA : T sr—Fra—110 -15v R1 0FFSET° WA R15 .
c13 D-2 | CR23 D-6 | R31 J7 | Ro2 c-2 | rR152 J-3 : ! T L oy W +5V 100 .’ 4220 @ 38
cla E-3 | CR24 B-6 | R32 J-7 | R93 B-2 | R153 J-5 : : L4t 5r—Fre—{15 . § ‘AL o 2.3,
C15 D-3 | CR25 B-6 | R33 H-6 | R94 C-2 | R154  J-5 / ' i NC U3 DAC GAIN X >Ny Sreo 133 7.12
c16 c2 | o C-6 | R34 H-6 | R95 B-3 | R155  F6 | X10 | N 0 nse 24| 2048~ - RisL 10 S $h20  SRis : +2.9V 2 o I - o] us.4a.15.16
c17 B-2 | J2 E-5 | R35 K-6 | R96 B-3 | R156 g-; X3 (_l)g( >;E\ T gg é?%“ 7 g HY RN w2 9y 200 va L TV STROKE | S 3320 . s ” . R &
cis B2 1 4 i I Ie | hos S ; X8 179112172 21[256 ] 05051, * §520 o L‘] e [ 2 i 3B | | 0 1
c19 B-4 | J4 F-4 | R37 J-6 | R98 B-3 | R158 B-6 2 X7 QLIS oo _] o s l NC LENGTH SR18 18 _15v
Js5 F-3 | R38 H-5 | R99 C-4 | R159 F-2 X T QL8 S185 0j128 ~ | O v 3 } Js +5V
Cc20 B-4 Ho5 100 B4 R160 L-3 X5 : (15( )15 : 5 64 1 R11 7 _@_ 24 < 8250 ; | I \
c21 c4 | J8 M-5 | R39 5| R - - 5 S1e3H16< sz 50 3=~ -8 sy ) L3t sy
c22 D3 | J7 M-3 | R40 H-5 | R101 c-4 | Ul M-2 X4 135136 e ’ RAMP T caa.45 lcso.st s Tc3e! :
c23 p-3 | J8 B-4 | R41 H-6 | R102 D-3 | u2 M-2 X3 ] $14% 14— B — orreeT R12 e AP %;’IUF n1s $1UF: .
C24 E-4 | MPI B-4 | R42 H-6 | R103 D-3 | U3 L-2 - 11 <116 5[4 7] 15y X 3320 12 13 ' !
c25 D-5 | MP2 J-2 | R43 F6 | R104 E-3 | u4 L-2 1512 <128 5142 ] - o g L 1oV : :
c26 ca | a1 F-3 | R44 J-5 | R105 D-4 | U5 K-2 | 59 9¢—1 31 . = o Lo ¢ Lecz7 VR4 | :
c27 B-4 | Q2 F-5 R45 F-6 | R106 E-4 | U6 K-2 AN [ ] L - 3 16 15 17%7 %wF 1ov H | l : l NOTES;
c28 B-4 | Q3 J-4 | R46 F-6 | R107 E4 | U7 J-2 | . h 3.7 ll 12.2[6 |5 s ey & S | : :
29 B-6 | Q4 J-4 | R4y F6 | R108  E-4 | US J3 =3 = 35 -15V Ry ' W i -8v : . I 1. GATES ARE SYMBOLIZED ACCORDING TO CIRCUIT
c30 B-6 | Q5 J-4 | R48 H-6 | R109 E-4 | U9 J-3 4 4< ‘9 +5V 51 1 T & : | I : FUNCTION.
31 c-6 | Q6 J4 | R49 F-4 | R110 p-4 | U10 H-3 I I \ o[ s 12| : ;
€32 E-4 | Q7 D-3 | RS0 F-4 | R111 E4 | UN F-4 v v, RAMP / / . +7v T ’— 1 : 2. UNLESS OTHERWISE NOTED:
33 E5 | 08 c3 | Rt F4 |Ri12 D5 |UI2  H4 38 @ — : C40 eas R g : RESISTANCE IN OHMS _
i maloe Caim nglmie o4y o v LT vimcwes  DIGITAL TO ANALOG T ; I e O %—; v CARCITANCE I PICORARAS
35 J-5 - - - - 5 R33 .;l} R158 : :
€36 B-2 | QM -3 | RS4 H4 | R116  c4 | U5 L-6 DATA LATCH alc CONVERSION = 8 3320 Lﬁ 1 1620 i : 3. UNLESS OTHERWISE NOTED:
c37 ¢-2 | Q12 D-3 | RSS H4 | R116 B4 UIG L6 u13 u b WA~ 50 |12 ' l " TULOGIC LEVELS ARE TTL:
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Figure 7-3.

Replacement for Service Sheet 3A. Schematic Diagram P/0 X-Y-Z
Amp/Stroke Generator (A1) Board. Part No. 01345-66501
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Manual Changes Model 1345A

BEFORE ENTERING
THIS TREE,GO THROUGH
ANALOG BOARD
POWER DISTRIBUTION

REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG | Loc | DEsie | Loc | peEsie |Loc | oesic |Loc | oEsie | Loc
c1 J1 | cri1 B3| Ri9 F-3 | R8O F-6 | R140  F-6
VD ALWAYS 7 c2 K2 | crR12 B3| R20 H-3 | R81 E2 | R141 E6
HIGH? c3 J6 | cR13  B-3 | R21 F-3 | r82 pD-3 | R142  E6
ca J6 | cR14 B3| R22 F-3 | Re3 £2 | R143  F6
028 G286 ' — c5 £2 | crRi5 B3| R23 F-3 | Rg4 E£2 | R144  E6
N PIN 16 PIN 17 Y J N @ Q @ —R136— :g;: | e c6 J4 | crie B3| R24 E-2 | Re5 £-3 | R145 E-6
VD ALWAYS PULSES ON l J —R139— —_— c7 K-3 | CRI7 B-5 | R25 F-3 | Rg6 £3 | R146  E-6
LOW? SV —CR24— - EI —Risg— R138 R14S R142 R13S I °|3 c8 K4 | cR1I8  B-5 | R26 F-3 | Rg7 D3 | R147  C6
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v 6 40 @ TRid8— —R144— —Ri3a— 10 lolEE= o, I c11 k-4 | cR21  B-5 | R29 K-5 | R9O D-2 | R150 D6
v ET HicHe —R146— —niss— gx3¥ [Ffl 1l pe c12 D-2 | CR22  B5 | R3O K-5 | Ro1 D2 | RI51 U3
ESET HIGH cas T I u1s c13 D-2 | CR23  D-6 | R31 J-7 | Ro2 c2 | R152 U3
cas c14 E-3 | CR24 B-6 | R32 J-7 | Ro3 B-2 | R153 J-5
—R123— -C30- —R122— -C31- —R125—
¢ _:125_ —R80— E —Ca— uis c15 D-3 | CR25  B-6 | R33 H-6 | Roa c-2 | R154 U5
PROBLEM ON REPLACE — €23 ——Ri24— cso e —_— c16 c2 | 51 c-6 | R34 H-6 | R95 B-3 | RIS5  F-6
DIGITAL RAMP IC —R121— —CR20— g Q —R38— b c17 B-2 | J2 E-5 | R35 K-6 | R96 B-3 | R156  C-1
BOARD u26 —CR22— —CR21— @ @ @y —Ri30—  —ro— [¥39) c18 B2 | J3 F6 | R36 J-6 | Ro7 B3 | RI57  B6
® €33  R131 [ J6 | C19 Ba | Ja F4 | R37 J-6 | Ros8 B-3 | R158  B6
PROBLEM ON —R120— -CRS- —R133— u24 RGS RE & —R74— R70 Cc20 B4 | J5 F-3 R38 H-5 | R99 c-4 R159 F-2
<Ient y DIGITAL BD. 5 — R119—— —R112— Ri2s od w4l | | § —RI— c21 c4 | J6 M-5 | R39 H-5 |R100  B-4 | R160 L3
AT HV BD 05,0 A A —nize— | %7 it 93se s, TRET —_— 22 b3 |7 M-3| RO H5 |RIO1  C4 | U M-2
OLLECTO —CR17— —CR18— @ —R127— —R79— —CRe— ¥ Tl | @ P —CR10— Cc23 D-3 | J8 B-4 R41 H-6 | R102 D-3 U2 M-2
—R118— —CR13— —R132— L ll _I,L —CRS— =& | 128 —cre— c24 g4 | MP1 B-4 | Ra2 H6 |R103 D3 | U3 L2
-C24- C32 VwOwww —crRE— | Lo ' —R78— C25 D-5 | MP2 J-2 | R43 F-6 | R104 E3 | U4 L-2
SIGNAL 0 —nus :Rvﬁs?: _:i;;— TTTTT —CR7T— 8w c26 e i W 2o | RIS D4 | ve K2
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e e == . ~—RS51— —RS5— I a C31 Cc-6 | Q6 J-4 R49 F-4 1 rR110 D-4 uio H-3
—R100— -C20- —R99— -C21- —R102— @ —R108— —RS4— c32 E-4 | Q7 D-3 | R50 F-4 |R111 g4 | U F-4
—R103—  Ri1ps —R107— P uze Cc33 E-5 | Q8 c-3 R51 F-4 | R112 D-5 u12 H-4
PROBLENM IN R €19 Rio1 cst czz “Ri%e— JLLELL —tRe— c34 H-3 | a9 C-3 | R52 H-4 |R113 D4 | U3 M-6
SIGNAL PRE- —R98— —CR14— Q c23 e2222E —CcR4— | C35 J-5 | Q10 c-3 223 :3 R114 D-4 | U4 M-6
PROBLEM IN —CR16— —CR1S— @ 2 oo E] Il —cR3— w C36 B2 | Q11 c-3 4 |R115  Cc4 | U5 L-6
X-DEFLECTION Cf\ngcng R97 @ —RO8— —R23— 2 11, —R7e— c37 c-2 | Q12 D-3 | R55 H-4 | R116 B-4 | U16 L-6
Yy AMP CONNECTIONS -C15- Rey —RE6— —R21— [ [ ol TR 5d — 38 c6 | Q13 D-5 | R56 F-3 |R117  ca | U17 K-6
3 R96 —R83— —R22— =n |uto 90S RISz Qrueo c39 F1 | a1a c-5 | Rs7 H-3 |r118  B5 | UIB K-6
—CR11— —CR12 X R uzs —VRE— T TT ' c40 B-6 | Q15 c5 | Rs8 H-3 |R119 BB | U19 J-6
w7 s Ro— —cris % (LI e [ A o v B R
' —RI— — - c43 c42 H-2 | Q17 C-5 | R6 H-3 [ R121 B-5 | U21 J-5
—C85— nw or~o
I c18 —vre— |82 —C8— —vws— S¥ Z2@ L] [ A us - ca3 F3 | ai8 D-5 [ R61 H4 |R122  c5 | u22 H-6
e nce PROBLEM IN ——R92 Reo— @ - —nss— || 11 3 g cas Fe | A1 k3 | Re2 H4 | R123 ce | U23 Fa
) Y-DEFL. Re . rie. e, cae —Ce1— & X —C45— ca5 K-2 - -4 |R124  c6 | U24 F5
U35 SIGNAL PRE AMPLIFIER RI3— -C17-  ges.  -C16 R31 c12 (RD [T o7 |1 ca6 K-5 | R3 J-1 | Rre4 H-4 |R125 D6 | U25 K-4
—R24— eeEe MP2 ~ c47 K-5 | R4 J-1 R65 H-5 | R126 D-6 | U26 K-4
CHECK CHECK 2 | | | I ’ o ca8 K-2 | RS H-2 | R66 H-4 | R127 D-5 | u27 E-5
R21,22 UO3 R49,R50 uz u1 c49 K-6 | R6 H-2 | R67 H-4 | R128 D-5 | U28 D-4
< U11,VRE U23,VR7 ~ ; ua 50 D-5 | R7 H-2 | Re8 H4 |r129 b5 | U29 D3
N Y —C36— —371— —C5— use o C51 D-4 | R8 H-3 | R69 H-4 | R130  E5 | U30 H-1
<« SIGNAL PRESENT @ CR1 H-3 | R9 H-2 | R70 L5 | R131 Es | U3 E-6
MULTIPLIERS w’g‘sj c4 L+ n Re l n CR2 H-4 | R10 J2 | r7 K5 | 132 D5 | U33 c-6
' TR ' CR3 H-3 R11 J-2 R72 K-5 R133 E-5 VR1 E-2
CHECK R2s f CR4 H3 | R12 J2 | r73 K5 |riza  re | VR2 D-2
CR5 H-5 | R13 H-3 R74 K-5 | R135 F-6 VR3 D-4
1 oon|m mmooE glw f
- - -3 | R137 E-6 | VRS F-
SIGNALS CR8 H-4 R16 J-3 R77 J-5 | R138 E-6 VR6 E-3
PREBENT ON DAC CR9 K4 | R17 F3 | R78 K4 |r13s b6 | VR7 6
DATUAS LuIsNES 1345-66501-107 CR10 K-4 | R18 H-3 | R79 F-5
REPLACE U26 :
PROBLEM IN: PROBLEM IN: PROBLEM IN
1)DATA LATCH 0)DAC MULTIPLIER OR v A B C D E F H \J K L M N
2) CONNECTION 2)DAC OTPT AMP RAMP N PIN 10
T0 DIGITAL BD. 3)REF VOLTAGE GENERATOR 2.9VD ON
MULTIPLIERS

CHECK REF PROBLEM IN:
VOLTAGE 1IMULTIPLIER
(VR1) 2)0P AMPS U10,U22

P/O Service Sheet 3B, X-Y-Z Amp/Stroke Generator (Al)
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ADJUSTMENTS

5-15. STROKE INTENSITY ADJUSTMENT.

REFERENCE:
Service Sheet 3B.

DESCRIPTION:
This procedure describes the adjustments necessary to ensure equal intensity of all vectors.

EQUIPMENT REQUIRED:
Power Supply
Power Connector (Option 325)

PROCEDURE:
a. Turn on power and obtain primary test pattern on screen.

Y = 2047
'T\
& >
*MRSS —
A1R65
e [ e OA1R56
A1R65

PIKES PEAK TG TR

Figure 5-9. Stroke Intensity Adjustment

b. Adjust A1R56 so that the horizontal lines of the four small boxes in the test pattern are of equal intensity (see
figure 5-9).

c. Adjust A1R65 so that the vertical lines of the four small boxes in the test pattern are of equal intensity.

Table 5-6. Stroke Intensity Adjustments

Model 1345A

ADJUSTMENTS

Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
A1R56 X-CURRENT 5-15, b 3B Equal intensity of horizontal lines of four
OFFSET small boxes in the test pattern (figure 5-9)
A1R65 Y-CURRENT 5-15, ¢ 3B Equal intensity of vertical lines of four
OFFSET small boxes in the test pattern (figure 5-9)

5-16. FOCUS ADJUSTMENT AND RESOLUTION CHECK

REFERENCE:
Service Sheets 3C, 5.

DESCRIPTION:
These procedures provide the necessary adjustments for optimum focus of the display. To obtain an accurate
resolution check, follow the steps in the same sequence as described below. The Focus Adjustment and Resolution
Check consists of three parts:

1. Adjusting the Z-Axis Drive to +40V.
2. Adjusting Focus using the Secondary Test Pattern.
3. Verify Resolution using the Secondary Test Pattern.

EQUIPMENT REQUIRED:
Power Supply
Power Connector (Option 325)
Oscilloscope
10:1 Divider Probe

PROCEDURE:
1. Adjusting Z-Axis Drive to +40 V.

a. Disconnect I/0 Port and apply power to the 1345A. The Primary Test Pattern should be displayed.
b. Monitor Test Point A4TP2 with an oscilloscope.

c. Set oscilloscope sweep speed to 2 milliseconds/div and vertical attenuator to 1 V/div. Use a 10:1 divider probe to
obtain a 10 V/div deflection factor.

d. Turn Intensity Control (A1R129) fully counterclockwise.

e. Adjust Intensity Cut-Off Level (A1R31) so that the dot over the Y=2047 in the patternis just extinquished. Shade
the CRT face to make sure that the dot is not visible.

f. Disregarding overshoot, adjust Intensity Control (A1R129) for a +40 V p-p waveform. If +40 V cannot be
obtained, set Intensity Control fully clockwise.

2. Focus Adjustment Procedure.
a. Short A2TP1 to Ground to display the Secondary Test Pattern.

b. Monitor Test Point A1TP10 with an oscilloscope and note the DC voltage (should be approximately 7.0 V). In
making this measurement, DC couple the oscilloscope’s vertical attenuator.

c. Monitor Test Point A1TP9 and adjust Y-Offset, A1R138, so that the baseline of the monitored signal is at the
same DC level as noted in step b.

d. Connect oscilloscope to Test Point A1TP11 and adjust X-Offset A1R135, until the baseline of the monitored
signal is at the same DC level as in step b.

e. Using a 10:1 divider probe to obtain a 10 V/div deflection factor, set oscillsocope attenuator to 1 V/div, dc coupled
and sweep speed to 5 milliseconds/div. Monitor Test Point A4TP1 and adjust Fine Focus, A1R149, so that the baseline
of displayed signal is at +50 V.

f. Adjust Focus, A4R42, for optimum focus of displayed pattern.

ADJUSTMENTS

g. Turn Intensity Control, A1R129, over its range of adjustment. The display should stay focused. If not, adjust
Focus Gain A4R2 until pattern stays focused over the entire intensity range.

h. Adjust X-Gain, A1R142, for best focus at left and right edges of the pattern.

i. Adjust Y-Gain, A1R145, for best focus at top and bottom edges of the pattern. Steps h and i are interactive,
therefore repeat those steps until optimum focus of all edges of the pattern is achieved.

j. Compare the pattern on screen with that shown in figure 5-10.
3. Checking CRT Resolution

a. Ensure that all the Z-Axis Drive and Focus adjustments have been performed.

b. A 1345A passes the Resolution Test if all of the individual lines in all 13 boxes of the pattern can be resolved. If
the Resolution Test fails, repeat the Z-Axis Drive Adjustment and the Focus Adjustment Procedures. If the Resolution

Test fails again, contact the Colorado Springs Division or your nearest Sales and Service Office for additional
assistance.

Figure 5-10. Test Pattern for Focus Adjustment

ADJUSTMENTS

Manual Changes

A1R149 A1R138

NOTE: A4R2 AND A4R42 ARE LOCATED ON FIGURE 5-3.

ATR145 A1R142 A1R135 A1J3 A1R65

,

Figure 5-11. Stroke Instensity and Focus Adjustment Locations

Table 5-7. Z-Axis Drive and Focus Adjustments

Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
Al1R131 INTENSITY 5-16, e 3C Adjust so that dot over Y=2047 in pattern is
CUT-OFF LEVEL extinquished.
A1R129 INTENSITY 5-16, f 3C Adjust for a +40 V p-p waveform.
CONTROL
A1R138 Y-FOCUS OFFSET 5-16,d 3C Monitor at A1TP9, adjust for a DC level as
in step c (approx +7 V)
A1R135 X-FOCUS OFFSET 5-16, e 3C Monitor at A1TP11, adjust foraDClevel as
in step ¢ (approx. +7 V)
A1R149 FOCUS FINE 5-16, f 3C Monitor at A4TP1, adjust for baselinelevel
ADJUST of +50 V
A4R42 FOCUS 5-16, g 5 Adjust for optimum focused test pattern.
A4R2 FOCUS GAIN 5-16, h 5 Adjust so that pattern stays focused over
intensity range (A1R129)
Al1R142 X-FOCUS GAIN 5-16, j 3C Optimum focus of right and left edges of
the secondary test pattern (figure 5-10)
Al1R145 Y-FOCUS GAIN 5-16, k 3C Optimum focus of top and bottom of the

secondary test pattern (figure 5-10)

Replacement for Stroke Intensity and Focus Adjustment Paragraphs 5-15 and 5-16
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ADJUSTMENTS

5-17. WRITING RATE ADJUSTMENT.

REFERENCE:
Service Sheet 3B.

DESCRIPTION:
This procedure describes the adjustments for writing speed.

EQUIPMENT REQUIRED:
Power Supply
Power Connector (Option 325)
Oscilloscope
10:1 Divider Probe

PROCEDURE:
a. Short A2TP1 to ground and turn on power to obtain the secondary test pattern on screen.

b. Monitor A1TP12 with the oscilloscope and adjust A1R70 so that the length of the second positive pulse in the
frame is 90 us (£2 us) long.

c. Verify that the first pulse in the frame is approximately 117 us long.

Table 5-8. Writing Rate Adjustment

Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
A1R70 WRITING SPEED 5-17, b 3B Monitor at A1TP12, adjust for 90 us length of
second positive pulse in the frame.

5-18. ASTIGMATISM AND PATTERN ADJUSTMENT.

REFERENCE:
Service Sheet 4.

DESCRIPTION:
These adjustment procedures are the “fine touch” adjustment for Astigmatism and Pattern.

EQUIPMENT REQUIRED:
Power Supply
Power Connector (Option 325)

PROCEDURE:
a. Turn on power and display the primary test pattern.

b. Adjust A4R40 for optimum pattern on the outer box of the primary test pattern.

c. Adjust A4R39 so that the astigmatism at the corners of the inner box of the test pattern is optimally adjusted.

ADJUSTMENTS

ADJUSTMENTS
Table 5-9. Astigmatism and Pattern Adjustment
Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
A4R40 PATTERN ADJUST 5-18, b 5 Adjust for optimum pattern of the outer box
in the primary test pattern
A4R39 ASTIGMATISM 5-18, ¢ 5 Adjust for optimum astigmatism at the
ADJUST corners of the inner box in the primary
test pattern.

5-19. AUXILIARY X-Y-Z- OUTPUT CHECK.

REFERENCE:
Service Sheets 3A, 3B.

DESCRIPTION:
This check verifies the auxiliary X-Y-Z Outputs.

EQUIPMENT REQUIRED:
Power Supply
Power Connector (Option 325)
Oscilloscope
10:1 Divider Probe

PROCEDURE:
a. Turn on power and obtain primary test pattern on screen.

b. Connect oscilloscope to A1J5 Pin 2 and check for a display as shown in figure 5-12.

VERTICAL ATTENUATOR
SWEEP

20 mV/div.
1 ms/div.

Figure 5-12. X-Amplifier Auxiliary Output

c. Monitor A1J4 Pin 2 and check oscilloscope for a display as shown in figure 5-13.

VERTICAL ATTENUATOR = 20 mV/div.
SWEEP = 1 ms/div.

Figure 5-13. Y-Amplifier Auxiliary Output

d. Monitor A1J3 Pin 2 and check for a display on the oscilloscope as shown in figure 5-14.

VERTICAL ATTENUATOR
SWEEP

20 mV/div.
500 us/div.

Figure 5-14. Z-Amplifier Auxiliary Output

Manual Changes

Replacement for Paragraphs 5-17, 5-18, and 5-19.
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Model 1345A Manual Changes
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Figure 7-4.

Replacement for Service Sheet 3B. Schematic Diagram P/0O X-Y-Z
Amp/Stroke Generator (A1) Board. Part No. 01345-66510
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Model 1345A
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Figure 7-5.
Replacement for Service Sheet 3C. Schematic Diagram P/0 X-Y-Z
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Service Model 1345A
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P/O Service Sheet 4, Low Voltage Power Supply (A3)
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Model 1345A
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Model 1345A Manual Changes

Table 7-2. Replacement for A-2 Parts List

Reference HP Part (o Mtr Mfr Part
Designator Number D |Qty Description Code Number
A2 01345-66519 8 1 BOARD-VECT PROD 28480 01345-66519
A2C1 0160-2264 2 3 CAPACITOR-FXD 20PF +5% 500VDC CER 030 28480 0160-2264
A2C2 0160-2264 2 CAPACITOR-FXD 20PF 5% 500VDC CER 0+30 28480 0160-2264
A2C3 0180-0374 3 CAPACITOR-FXD 10UF£10% 20VDC TA 56289 150D106X9020B2
A2C4 0160-3443 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443
A2C5 0160-3443 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443
A2C6 0160-3451 1 12 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C7 0160-3443 1 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-3443
A2(C8 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C9 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C10 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C1 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C12 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C13 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C14 0160-3451 1 CAPACITOR-FXD .01UF +80~20% 100VDC CER 28480 0160-3451
A2C15 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C16 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C17 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2C18 0160-3451 1 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-3451
A2CR1 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A2CR2 1901-1065 2 1 DIODE-PWR RECT 400V 1A 28480 1901-1065
A2H1 2190-0005 [o] 2 WASHER-LK EXT T NO. 4 .116-IN-ID 28480 2190-0005
A2H2 0515-0403 [¢] 2 SCREW-MACH 2.5 X 48 X 8MM 00000 ORDER BY DESCRIPTION
A2H3 0535-0008 3 2 NUT-HEX-DBL-CHAM M 2.5 X 0.45 X 2MM 28480 0535-0008
A2J1 1251-6905 [o] 1 CONNECTOR 44-PIN M POST TYPE 28480 1251-6905
A2J2 1251-6823 1 CONNECTOR 20-PIN M POST TYPE 28480 1251-6823
A2J3 1251-6823 1 CONNECTOR 20-PIN M POST TYPE 28480 1251-6823
A2J4 1251-7229 3 CONNECTOR 16-PIN M RIGHT ANGLE 28480 1251-7229
A2J5 1251-5863 7 CONNECTOR 5-PIN M METRIC POST TYPE 28480 1251-5863
A2L1 9100-1629 4 1 INDUCTOR RF-CH-MLD 47UH 5% .166DX.385LG 28480 9100-1629
A2Q1 1854-0300 5 1 TRANSISTOR NPN S| PD=21W FT=10MHZ 28480 1854-0300
A2Q2 1854-0215 1 3 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3904
A2R1 0683-1035 1 7 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 CB1035
A2R2 0683-1025 9 16 RESISTOR 1K 5% .26W FC TC=-400/+600 01121 CB1025
A2R3 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
A2R4 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+100 24546 C4-1/8-T0-1001-F
A2R5 0698-3394 o 1 RESISTOR 31.6 1% .5W F TC=0£100 28480 0698-3394
A2R6 0757-0159 5 1 RESISTOR 1K 1% .5W F TC=0+100 28480 0757-0159
A2R7 0698-3154 (o] RESISTOR 4.22K 1% .125W F TC=0+100 24546 C4-1/8-T0-4221-F
A2R8 0761-0035 5 1 RESISTOR 150 5% 1W MO TC=0+200 28480 0761-0035
A2R9 0757-0416 7 RESISTOR 511 1% .125W F TC=0+100 24546 C4-1/8-T0-511R-F
A2R10 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
A2R11 0683-1025 9 RESISTOR 1K 5% .25W FC TC=~400/+600 01121 CB1025
A2R12 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
A2R13 0683-0275 9 RESISTOR 2.7 5% .25W FC TC=-400/+500 28480 0683-0275
A2R14 0683-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 CB1035
A2R15 0683-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+600 01121 CB1025
A2R16 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
A2R17 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
A2R18 0757-0449 6 3 RESISTOR 20K 1% .125W F TC=0+100 24546 C4-1/8-T0-2002-F
A2R19 0757-0416 7 RESISTOR 511 1% .125W F TC=0+100 24546 C4-1/8-TO-511R-F
A2R20 0683-1035 1 RESISTOR 10K 5% .26W FC TC=-400/+700 01121 CB1035
A2R21 0757-0273 4 RESISTOR 3.01K 1% .125W F TC=0+100 24546 C4-1/8-T0-3011-F
A2R22 0683-1025 9 1 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
A2R23 0683-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 CB1035
A2R24 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 o1121 CB1025
A2R25 0685-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+600 o1121 CB1035
A2R26 0757-0273 4 1 RESISTOR 3.01K 1% .125W F TC=0+100 24546 C4-1/8-TO-3011-F
A2R27 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+100 24546 C4-1/8-TO-1001-F
A2U1 01347-80010 6 1 IC-MCU 8048 28480 01347-80010
A2U2 1820-1297 0] 1 IC GATE TTL LS EXCL-NOR QUAD 2-INP 01295 SN74LS266N
A2U3 1810-0307 o] 2 NETWORK-CNDCT MODULE DIP; 16 PINS; 0.100 28480 1810-0307
A2U4 1810-0307 0] NETWORK-CNDCT MODULE DIP; 16 PINS; 0.100 28480 1810-0307
A2U5 1816-1500 9 1 IC TTL S 4096 (4K} PROM85-NS 3-S 01295 TBP18S42N
A2U6 1820-2024 3 4 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A2U7 1820-1198 o] IC GATE TTL LS NAND WUAD 2-INP 28480 1820-1198
A2U8 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A2U9 1820-1432 5 4 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS163AN
A2U10 1820-1432 5 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS163AN
A2U11 1820-1432 5 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS163AN
A2U12 01347-80012 8 1 IC NMOS 16384 (16K) ROM300-NS 3-S 28480 01347-80012

See introduction to this section for ordering information
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Manual Changes Model 1345A
Table 7-2. Replacement for A-2 Parts List (Cont’d)
Reference HP Part C Mtr Mfr Part
Designator Number D |Qty Description Code Number
A2U13 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A2U14 1813-0149 4 1 IC OSC HYBRID 34344 K1148A-19.6608MHZ
A2U15 1820-1322 2 1 IC GATE TTL S NOR QUAD 2-INP 01295 SN74S02N
A2U16 1820-2617 o] 1 IC SCNR HTL 28480 1SB5-0025
A2U17 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
A2U18 1820-1997 7 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 01295 SN74LS374N
A2U19 1820-1997 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 01295 SN74LS374N
A2U20 1820-1444 9 1 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74LS298N
A2U21 1820-1422 3 1 IC MV TTL LS MONOSTBL RETRIG 01295 SN74LS122N
A2U22 1820-1196 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A2U23 1820-1196 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A2U24 1820-1196 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A2U25 1820-1196 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A2U26 1820-1432 5 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS163AN
A2U27 1820-1217 4 1 IC MUXR/DATA-SEL TTL LS 8-TO-1 LINE 01295 SN74LS151N
A2VR1 1902-3126 2 1 DIODE-ZNR 7.15V 2% DO-35 PD=4W 28480 1902-3126
A2XU1 1200-0654 7 2 SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
A2XU3 1200-0607 [o] 3 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
A2XU4 1200-0607 [} SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
A2XU5 1200-0639 8 1 SOCKET-IC 20-CONT DIP DIP-SLDR 28480 1200-0639
A2XU12 1200-0541 1 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A2XU16 1200-0654 7 SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
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Model 1345A

Table 7-3. Replacement for A-4 Parts List

Manual Changes

Reference HP Part C Mfr Mfr Part
Designator Number D |Qty Description Code Number

A4R17 0757-0190 4 RESISTOR 20K 1% .5W F TC=0+100 28480 0757-0190

A4R18 0684-1011 5 RESISTOR 100 10% .25W FC TC=-400/+500 01121 CB1011

A4R19 0757-0486 1 1 RESISTOR 750K 1% .125W F TC=0+100 28480 0757-0486

A4R20 2100-3357 2 3 RESISTOR-TRMR 500K 10% C SIDE-ADJ 1-TRN 28480 2100-3357

A4R21 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+100 24546 C4-1/8-T0-1003-F

A4R22 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+100 24546 C4-1/8-T0-1003-F

A4R23 0683-2265 1 1 RESISTOR 22M 5% .25W FC TC=-900/+1200 01121 CB2265

A4R24 0684-4731 2 1 RESISTOR 47K 10% .25W FC TC=-400/+800 o1121 CB4731

A4R25 0684-1011 5 RESISTOR 100 10% .25W FC TC=-400/+500 01121 CB1011

A4R26 0683-3915 0 1 RESISTOR 390 5% .25W FC TC=-400/+600 01121 CB3915

A4R27 0684-2221 1 1 RESISTOR 2.2K 10% .25W FC TC=-400/+700 01121 CB2221

A4R28 0684-1021 7 1 RESISTOR 1K 10% .25W FC TC=-400/+600 01121 cB1021

A4R29 0687-3941 o] 1 RESISTOR 390K 10% .5W CC TC=0+882 01121 EB3941

A4R30 0684-6811 3 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811

A4R31 0684-6811 3 RESISTOR 680 10% .25W FC TC=-400/+600 o121 CB6811

A4R32 0684-5621 1 1 RESISTOR 5.6K 10% .25W FC TC=-400/+700 01121 CB5621

A4R33 0699-0167 1 1 RESISTOR 20M 5% 1W C TC=0%+250 28480 0699-0167

A4R34 0684-6811 3 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811

A4R35 0684-6811 3 RESISTOR 680 10% .25W FC TC=-400/+600 01121 CB6811

A4R36 0684-1061 5 1 RESISTOR 10M 10% .25W FC TC=-900/+1100 01121 CB1061

A4R37 0684-1011 5 RESISTOR 100 10% .25W FC TC=-400/+500 01121 CB1011

A4R38 0757-0449 6 RESISTOR 20K 1% .125W F TC=0+£100 24546 C4-1/8-T0-2002-F

A4R39 2100-3357 2 RESISTOR-TRMR 500K 10% C SIDE-ADJ 1-TRN 28480 2100-3357

A4R40 2100-3357 2 RESISTOR-TRMR 500K 10% C SIDE-ADJ 1-TRN 28480 2100-3357

A4R41 0699-0974 8 1 RESISTOR 7.5M 5% 1W C TC=0+250 28480 0699-0974

A4R42 2100-3358 3 1 RESISTOR-TRMR 1M 20% C SIDE-ADJ 1-TRN 28480 2100-3358

A4R43 0699-0172 8 1 RESISTOR 3M 5% 1W C TC=0+250 28480 0699-0172

A4R44 0757-0407 6 1 RESISTOR 200 1% .125W F TC=0+100 24546 C/4-1/8-T0-201-F

A4R45 0698-4508 0 2 RESISTOR 78.7K 1% .125W F TC=0%+100 28480 0698-4508

A4R46 0698-4508 o] RESISTOR 78.7K 1% .125W F TC=0%+100 28480 0698-4508

A4T1 01345-61101 4 1 HV TRANSFORMER 28480 01345-61101

A4U1 1826-0167 3 1 IC OP AMP PRGMBL TO-99 PKG 01928 CA3094AT

A4V 2140-0018 0 2 LAMP-GLOW A9A-CT 90VDC 700UA T-2-BULB 0046G A9A-CT

A4V2 2140-0018 0 LAMP-GLOW A9A-CT 90VDC 700UA T-2-BULB 0046G A9A-CT

A4VR1 1902-0049 2 2 DIODE-ZNR 6.19V 5% DO-35 PD=.4W 28480 1902-0049

A4VR2 1902-3104 6 DIODE-ZNR 5.62V 5% DO-35 PD=4W 28480 1902-3104

A4VR3 1902-3354 8 1 DIODE-ZNR 54.9V 5% DO-7 PD=.4W TC=+.081% 28480 1902-3354

See introduction to this section for ordering information
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Manual Changes

Table 7-4. Replacement for A-5 Parts List

Model 1345A

Reference HP Part C Mfr Mfr Part

Designator Number D |Qty Description Code Number
A5 (OPTION 704) 01345-66511 0 1 MEMORY BOARD 28480 01345-66511
A5C1 0180-0648 4 1 CAPACITOR-FXD .1UF+10% 35VDC TA 90201 TDC104K035NSE
A5C2 0160-3470 4 1 CAPACITOR-FXD 0.01 +80-20% 50VDC CER 28480 0160-3470
A5C3 0160-3456 6 1 CAPACITOR-FXD 1000PF +10% 1KVDC CER 28480 0160-3456
A5C4 0160-2201 7 1 CAPACITOR-FXD 36PF +5% 300VDC MICA 28480 0160-2201
ASC5 0160-2306 3 1 CAPACITOR-FXD 27PF +300VDC MICA 28480 0160-2306
A5C6 0140-0208 8 1 CAPACITOR-FXD 680PF +5% 300VDC MICA 72136 DM15F681J0300WV1CR
ASC7 0180-0229 7 1 CAPACITOR-FXD 33UF£10% 10VDC TA 56289 150D336X9010B2
A5C8 0160-2056 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C9 0160-2055 9 CAPACITOR-FXD .01UF +80—20% 100VDC CER 28480 0160-2055
A5C10 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C11 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C12 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C13 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C14 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C15 0160-2055 9 CAPACITOR-FXD .01UF +80—20% 100VDC CER 28480 0160-2055
A5C16 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C17 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C18 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C19 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C20 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C21 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C22 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C23 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
ABC24 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C25 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C26 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C27 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C28 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C29 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C30 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C31 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C32 0160-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A5C33 0140-0196 3 CAPACITOR-FXD 51PF 300V MI 28480 0140-0196
A5C34 0140-0206 6 1 CAPACITOR-FXD 270PF+5% 500VDC MICA 28480 0140-0206
ABJ2 1251-4322 1 2 CONNECTOR 3-PIN M POST TYPE 28480 1261-4322
A5J3 1251-4322 1 CONNECTOR 3-PIN M POST TYPE 28480 1261-4322
ABR1 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
ASR2 0683-1025 9 RESISTOR 1K 5% .26W FC TC=-400/+600 01121 CB1025
ASR3 0683-1025 9 RESISTOR 1K 5% .26W FC TC=-400/+600 01121 CB1025
ASR4 0683-1025 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
ASRS 0683-1025 9 RESISTOR 1K 5% .26W FC TC=-400/+600 01121 CB1025
A5R6 0683-1025 ] RESISTOR 1K 5% .26W FC TC=-400/+600 01121 CB1025
ASR7 0683-1035 1 RESISTOR 10K 5% .25W FC TC=-400/+700 01121 CB1035
A5R8 0683-1245 5 1 RESISTOR 120K 5% .25W FC TC=-800/+900 01121 CB1245
A5R9 0683-1515 2 1 RESISTOR 150 5% .25W FC TC=-400/+600 o1121 CB1515
ASR10 0683-1035 1 RESISTOR 10K 6% .25W FC TC=-400/+700 01121 CB1035
ABR11 0683-2725 8 1 RESISTOR 2.7K 5% .26W FC TC=-400/+700 o1121 CB2725
ASR12 0683-2025 1 1 RESISTOR 2K 5% .25W FC TC=-400/+700 01121 CB2025
ABR13 0683-1035 1 RESISTOR 10K 5% .26W FC TC=-400/+700 o1121 CB1035
ASR14 0683-1025 9 RESISTOR *K 5% .26W FC TC=-400/+600 01121 CB1025
A5U1 1820-1112 8 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
ASU2 1820-1425 6 1 IC SCHMITT-TRIG TTL LS NAND QUAD 2-INP 01295 SN74LS132N
A5U3 1820-1199 1 1 IC INV TTL LS HEX 1-INP 01295 SN74LS04N
A5U4 1820-0579 9 1 IC MV TTL LS MONOSTBL RETRIG DUAL 28480 1820-0579
ABUS 1820-1208 3 2 IC GATE TTL LS OR QUAD 2-INP 01295 SN74LS32N
ABU6 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
A5U7 1820-1433 6 1 IC SHF-RGTR TTL LS R-S SERIAL-IN PRL-OUT 01295 SN74LS164N
A5U8 1826-0180 0 1 IC TIMER TTL MONO/ASTBL 01295 NE555P
A5U9 1820-1470 1 3 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74LS157N
ASU10 1820-1278 7 6 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS191N
ASU11 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS191N
A5U12 1820-1208 3 IC GATE TTL LS OR QUAD 2-INP 01295 SN74LS32N
A5U13 1820-1470 1 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74LS157N
ASU14 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS191N
ASU15 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS191N
ASU16 1820-1201 6 1 IC GATE TTL LS AND QUAD 2-INP 01295 SN74LS08N
A5U17 1820-1449 4 1 IC GATE TTL S OR QUAD 2-INP 01295 SN74S32N
A5U18 1820-1281 2 1 IC DCDR TTL LS 2-TO-4-LINE DUAL 2-INP 01295 SN74LS139N
A5U19 1820-1470 1 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74LS167N
A5U20 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS191N
A5U21 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS191N
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Table 7-4. Replacement for A-5 Parts List (Cont’d)

Reference HP Part (o] Mfr Mfr Part

Designator Number D [ Qty Description Code Number
A5U22 1820-1197 9 2 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSOON
A5U23 1820-1568 8 1 IC BFR TTL LS BUS QUAD 01295 SN74LS125AN
A5U24 1820-2075 4 2 IC MISC TTL LS 01295 SN74LS245N
A5U25 1820-2075 4 IC MISC TTL LS 01295 SN74LS245N
A5U26 1818-1178 1 8 IC NMOS 8192 (8K) RAM STAT 200-NS 50088 MK4118N-3
A5U27 1818-1178 1 IC NMOS 8192 (8K) RAM STAT 200-NS 50088 MK4118N-3
A5U28 1818-1178 1 IC NMOS 8192 (8K) RAM STAT 200-NS 50088 MK4118N-3
A5U29 1818-1178 1 IC NMOS 8192 (8K) RAM STAT 200-NS 50088 MK4118N-3
A5U30 1818-1178 1 IC NMOS 8192 (8K) RAM STAT 200-NS 50088 MK4118N-3
A5U31 1818-1178 1 IC NMOS 8192 (8K) RAM STAT 200-NS 50088 MK4118N-3
A5U32 1818-1178 1 1C NMOS 8192 (8K) RAM STAT 200-NS 50088 MK4118N-3
A5U33 1818-1178 1 IC NMOS 8192 (8K) RAM STAT 200-NS 50088 MK4118N-3
A5U34 1820-1858 9 2 IC FF TTL LS D-TYPE OCTL 01295 SN74LS377N
A5U35 1820-1858 9 IC FF TTL LS D-TYPE OCTL 01295 SN74LS377N
A5U36 1820-1197 9 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LSOON
ABW1 01345-61603 1 DATA CABLE 28480 01345-61603
ASW2 01345-61606 4 POWER CABLE 28480 01345-61606
A5XU26 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A5XU27 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A5XU28 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A5XU29 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A5XU30 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A5XU31 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
A5XU32 NOT ASSIGNED
A5XU33 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541

See introduction to this section for ordering information
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Manual Changes Model 1345A
Table 7-5. Replacement List of Manufacturing Codes

x:: Manufacturer Name Address CzoISe
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO " MILWAUKEE Wi 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS ™ 75222
0192B RCA CORP SOLID STATE DIV SOMERVILLE NJ 08876
02111 SPECTROL ELECTRONICS CITY OF IND CA 91745
03508 GE CO SEMICONDUCTOR PROD DEPT SYRACUSE - NY 13201
03888 KDI PYROFILM CORP WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85062
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94042
19701 MEPCO/ELECTRA CORP MINERALS WELLS TX 76067
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD MA 01880
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP PALO ALTO CA 94304
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
30983 MEPCO/ELECTRA CORP SAN DIEGO CA 92121
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
34371 HARRIS SEMICON DIV MELBOURNE FL 32901
50088 MOSTEK CORP CARROLLTON X 75006
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
74100 BUSSMAN MFG DIV OF MCGRAW-EDISON CO ST LOUIS MO 63107
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC CT 06226
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634
75915 LITTLEFUSE INC DES PLAINES IL 60016
84411 TRW CAPACITOR DIV OGALLALA NE 69153
91506 AUGAT INC ATTLEBORO MA 02703
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Replacement for Service Sheets 2A and 2B.
Schematic Diagram, Vector Processor (A2) Board. Part No. 01345-66519
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P/O Service Sheet 3A, X-Y-Z Amp/Stroke Generator (Al)
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Manual Changes

IC DEVICE
POWER CONNECTIONS

8 14
45V +5vV —= U1-3,5-7,12,
1 us xg;i1-15,17,22,23;

16 _ _ 20
5V g U ST 13715 SV g 04 25,34, 35

24

5V 51 Ues-33

-G2) 2

NOTES:

1. GATES ARE SYMBOLIZED ACCORDING TO
CIRCUIT FUNCTION.

2. UNLESS OTHERWISE NOTED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES

3. UNLESS OTHERWISE NOTED:
LOGIC LEVELS ARE TTL:
+2.8V TO +5.8V=LOGIC"1"=H
PV TO +@.8V=LOGIC"8"=L

PARTS ON THIS SCHEMATIC
AS CHASSIS

W1

C1-34
J1

R1-14
u1-36

51345018/11-30-84

Figure 7-8.
Replacement for Service Sheets 6A and 6B.

Schematic Diagram Memory (Option 704) (A5) Board. Part No. 01345-66525
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Model 1345A

Service

SECTION Vil
SERVICE

8-1. INTRODUCTION.

8-2. This section provides instructions for trouble-
shooting and repairing the Model 1345A Digital
Display.

8-3. Component locators and troubleshooting infor-
mation are located opposite the schematics on foldout
service sheets. The remainder of this section has general
service information that should help you quickly service
and repair the Digital Display.

8-4. THEORY OF OPERATION.

8-5. Overall theory of operation appears opposite the
block diagram (Service Sheet 1). Each section of the
diagram refers to service sheets where schematics and
troubleshooting information are present. Figure 8-1
explains any unusual symbols that appear on the
schematics.

8-6. LOGIC CONVENTIONS. Positive logic convention
is used in this manual, unless otherwise noted on the
schematics. Positive logic conventions defines a logic
“1” as the more positive voltage (high) and alogic“0” as
the more negative voltage (low).

8-7. LOGIC SYMBOLOGY. The new ANSI logic sym-
bology is used in this manual. The purpose of these
symbols is to graphically represent device functions so
that operation can be understood without having to
“look up”” how a device works. Basic logic symbols and
examples of symbols are shown in figure 8-2. Table 8-2
provides an explanation of function labels used in the
schematics.

8-8. TROUBLESHOOTING.

Read the safety summary at the front of this
manual before troubleshooting the instru-
ment.

8-9. INITIAL TROUBLESHOOTING PROCEDURE.
Before troubleshooting the 1345A in detail, try to
perform the adjustment procedures listed in Section V of
this manual. Some apparent malfunctions may be
corrected by these adjustments, or failure to obtain a
correct adjustment will often reveal the source of
trouble.

8-10. DC VOLTAGES AND WAVEFORMS. DC voltages,
waveforms, and conditions for making these measure-
ments are given on, or adjacent to schematics on the
service sheets. Since conditions for making measure-
ments may differ from one circuit to another, always
check the specific conditions listed for each schematic.

8-11. RECOMMENDED TEST EQUIPMENT.
8-12. Test equipment required for maintaining the
1345A is listed in Section I, table 1-5. Equipment other
than that listed may be used if it meets the listed
specifications.

8-13. REPAIR.

8-14. ASSEMBLY REMOVAL. Instructions for re-
moving major assemblies are contained in the service
sheet instructions for that particular assembly. Refer to
table 8-1 for the list of assemblies indexed to Service
Sheets.

Table 8-1. Service Sheet Quick Reference.

Service
Assembly Name Sheet(s)
Al X-Y-Z- Amplifier, Stroke 3A, 3B,
Generator 3C
A2 Vector Processor Control 2A, 2B
A3 Low Voltage Power Supply 4
A4 High Voltage Power Supply 5
A5 Memory (Option 704) 6A, 6B

8-15. PREVENTIVE MAINTENANCE. Painted surfaces
can be cleaned with a commercial, spray-type window
cleaner or with a mild soap and water solution.

CAUTION

Do not use chemical cleaning agents that
might damage the plastics used in this
instrument. Recommended cleaning agents
are isopropyl alcohol, kelite (1 part kelite, 20
parts water), or a solution of 1% mild
detergent and 99% water.

8-16. Corroded spots are best removed with soap and
water. Stubborn residue can be removed with a fine
abrasive. Protect such areas from further corrosion with
an application of silicone resin such as GE DRIFILM 88.




Service Model 1345A
REFER TO ANSI Y 32.2 FOR GRAPHIC SYMBOLS NOT LISTED IN THIS TABLE
- . CIRCUIT ASSEMBLY
l— - J BORDERLINE | £ 35— PIN OF PLUG-IN BOARD
| 1 OR CABLE

FRONT-PANEL MARKING

REAR-PANEL MARKING

MAIN SIGNAL PATH

PRIMARY FEEDBACK PATH

SINGLE-PIN CONNECTOR
ON BOARD

Eﬁﬁ?

—— —

/|

COAXIAL CABLE CONNECTED
TO SNAP-ON JACK

COAXIAL CONNECTOR CONNECTED
DIRECTLY TO BOARD

BREAKDOWN DIODE
(ZENER)

SCHOTTKY (HOT-CARRIER)
DIODE

STEP-RECOVERY
DIODE

VARACTOR DIODE
(VARICAP)

TRIAC

TEMPERATURE
SENSOR

DUAL
TRANSISTOR

DUAL FIELD-EFFECT
& TRANSISTOR
(N-TYPE BASE)

e by © O e e

FERRITE BEAD

THERMISTOR

SOLENOID-ACTUATED
SWITCH

GLOW LAMP

TOROIDAL
TRANSFORMER

SLIDE SWITCH

RESISTOR JUMPER

COMMON CONNECTIONS.
ALL LIKE-DESIGNATED
POINTS ARE CONNECTED

CHASSIS GROUND

O|m|>

SOLDER OR MECHANICAL
CONNECTION

ELASTOMERIC
CONNECTOR

TOOL-AIDED
ADJUSTMENT

NUMBERED TEST POINT.
MEASUREMENT AID
PROVIDED

LETTERED TEST POINT.
NO MEASUREMENT AID
PROVIDED

146 SIGNAL REFERENCE

SCHEMATIC
REFERENCE

INDICATES MULTIPLE
PATHS REPRESENTED
BY ONE LINE.
LETTERS OR NAMES

A IDENTIFY INDIVIDUAL
PATHS. NUMBERS
INDICATE NUMBER OF
PATHS REPRESENTED
BY THE LINE.

WIRE COLORS ARE GIVEN
BY ENCLOSED NUMBERS
USING THE RESISTOR
COLOR CODE.

(825> IS WHT-RED-GRN]
0 - BLACK 5 - GREEN
1 - BROWN 6 - BLUE
2 - RED 7 - VIOLET
3 - ORANGE 8 - GRAY
4 - YELLOW 9 - WHITE

8-2

Figure 8-1. Schematic Symbols




Table 8-2.

Function Labels

XY

XMAX—Y

CNTR

DEMUX

FF

RAM

REG

ROM

SAR

SEL

SREG

TX/RX

AMPLIFIER/BUFFER

MONOSTABLE MULTIVIBRATOR (ONE-SHOT)
AND GATE

OR GATE

EXCLUSIVE OR GATE

ENCODER, DECODER

PRIORITY ENCODER

COUNTER

DEMULTIPLEXER

FLIP-FLOP

RANDOM-ACCESS MEMORY

REGISTER

READ-ONLY MEMORY

SUCCESSIVE APPROXIMATION REGISTER
SELECTOR

SHIFT REGISTER

TRANSMITTER/RECEIVER

Model 1345A

BUFFER

INVERTER

AND

NAND

OR

NOR

EXCLUSIVE OR

LOGIC ELEMENTS
WITH COMMON
CONTROL BLOCK

—1 1
— 1
1 e
] e
1z
1 2
] =1

— CONTROL BLOCK

g

— ARRAY

CONTROL BLOCK IS USED
WHEN AN ARRAY OF
RELATED LOGIC ELEMENTS
SHARE COMMON CONTROL
LINES.

Service

007

Basic Logic Symbols

HIGH LEVEL
SENSITIVE

LOW LEVEL
SENSITIVE

3 LOW-TO-HIGH
EDGE SENSITIVE

~b HIGH-TO-LOW
EDGE SENSITIVE

mn—»

11

] m+1

11

ACTIVE HIGH inputs and outputs -
Indicated by the absence of the
polarity indicator (N ).

ACTIVE
PERIOD
ACTIVE LOW inputs and outputs -
Indicated by the presence of the
polarity indicator ( DN ).
ACTIVE
PERIOD
T,
— ACTIVE

— Indicated by the presence of the
dynamic indicator symbol ( > ).

N—  ACTIVE
*—  PERIOD

BI-THRESHOLD (Hysteresis) input
( " ) - Input takes on internal
high state when external signal
exceeds high threshold value.
State is maintained until external
signal falls below a lower
threshold value.

OPEN COLLECTOR output (@ ) -
Forms a part of a distributed
connector.

SHIFT RIGHT (Down) input of
register. m may be other
qualifiers or dependency
notation.

COUNT UP input of a counter.
m may be other qualifiers or
dependency notation.

DATA input. m may be other
qualifiers or dependency
notation.

PERIOD EDGE SENSITIVE (Dynamic) inputs -

THREE INPUTS ANDED DECODER
TO PRODUCE A LABEL
GATE (G).

AN ACTIVE G

GATES ALL OUTPUTS

X—» Y u4
sl g b
——45 R ot
S N T A
DATA . [DEMOX 4c 3
INPUT 1 SG ] INDICATES
2 \ 66 DECODED
4 7G 7
OUTPUTS ARE

=73
ACTIVE LOW
BINARY INDICATES DECIMAL

WEIGHTING WEIGHTING OF OUTPUT,
OF INPUT DATA DEPENDENT ON G

INDICATES DEVICE
IS A DEMULTIPLEXER

3-LINE TO 8-LINE DECODER/ DEMULTIPLEXER

CONTROL BLOCK.

A HIGH ON G1 THE GATE (G1) AND
GATES INPUT DATA 3-STATE (F) INPUTS
INTO ALL “'D" ARE COMMON TO
FLIP-FLOPS ALL “D” FLIP-FLOPS.
INDICATES DEVICE
IS A 3-STATE
REGISTER
Mgy jueo
—AF srate /
5 L\ Ree 17 DATA
i LR OUTPUT
D FF_F
18Hp FF _F L2
17H5FF P10
4 io FF_F
3Hp FrF 1L
A0 FF F LS
8 3
D FF__FF—— |INDICATES OUTPUT IS
\ DEPENDENT ON
F INPUT
A HIGH ON F
SETS ALL
OUTPUTS TO INDICATES
3-STATE (HIGH FLIP-FLOP
IMPEDANCE) MODE. INDICATES
DEPENDENCY
DATA INPUT  ON G1 INPUT

3-STATE OCTAL D FLIP-FLOP

A POSITIVE EDGE ON C INDICATES SHIFT

INPUTS DATA INTO FIRST RIGHT
STAGE OF SHIFT REGISTER (DOWN)
CONTROL
A LOW ON R
RESETS ALL
SHIFT REGISTER INDICATES
OUTPUTS LOW DEVICE IS A

\ 8 >C—>, Uss SHIFT REGISTER
- EN

TWO INPUTS 5

ANDED TO 1

PRODUCE A g

DATA INPUT \

DATA OUTPUT

INDICATES INDICATES SHIFT
DEPENDENCY REGISTER STAGE
ON C INPUT.

8-BIT SERIAL-IN/PARALLEL-OUT SHIFT REGISTER

A HIGH ON GATE 2
(G2) GATES G2
DEPENDENT INPUTS
AND OUTPUTS

TO INPUTS
ANDED TO
PRODUCE A
CONTROL (C)
INPUT. A

L

TWO INPUTS
ANDED TO
PRODUCE A
GATE (G1)

CODER
LABEL

CARRY OUTPUT

WHEN COUNT = 15,
DEPENDENT ON G2

2
3

[c2/ x> /
ue

POSITIVE : §t /(15 POSITIVE EDGE
EDGE ON C ™\ 2 ¢ ¢ 152 TRIGGERED COUNT
LOADS p——

DATA AT —iR ON G1 AND G2
INPUTS
3 A MR TT INDICATES DEVICE
o2 1} IS A COUNTER
o 4 n 4t
CO 8

A LOW ON R RESETS
ALL COUNTER
OUTPUTS LOW

DATA INPUT

1,2+1

INDICATES
DEPENDENCY
ON C INPUT

PRESETTABLE BINARY COUNTER

N\

COUNTER OUTPUT

INDICATES OUTPUTS

COUNT UP

INDICATES BINARY
WEIGHTING OF STAGE

— UP INPUT, DEPENDENT

Qualifying Symbols

Example Complex Logic Symbols

Figure 8-2.
Logic Symbology
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8-17. PRINCIPLES OF OPERATION.
8-18. INTRODUCTION.

The simplified block diagram (figure 8-5) shows the
major functional stages of the 1345A, and their
respective service sheets. The theory of operation of each
stage is described below.

8-19. VECTOR PROCESSOR CONTROL
BOARD (Assembly A2, Service Sheets 2A, 2B).

The purpose of the Vector Processor Control is to convert
the digital 16 bit input data to absolute coordinate vector
data for the Stroke Generator (A1). This is accomplished
by interfacing a host processor or refresh memory
system with the circuit board. The Self-Test micro-
processor (A2U1) is used for storing the primary and
secondary test pattern and initiating the power up test.
The patterns are used for the Performance Checks
(Section IV) and the Adjustment procedures (Section V).
The Vector Processor Control Board contains the
following primary circuits:

1. Input Data Latches (A2U6, A2U8, A2U13).
2. Output Data Latches (A2U22-A2U25).

3. Character Generator (A2U5, A2U9, A2U10,
A2U11, A2U12).

4. Timing Circuits (A2U14, A2U26).
5. Vector Processor (A2U186).

INPUT DATA BUFFERS. The Input Data Buffers provide
buffering for the Vector Processor (A2U16). The input
data is held in these buffers until the VPC is ready for
new vector data. Character data is handled by A2U13,
while vector data is handled by A2U6 and A2U8. The
VPC controls the latching of the data by using the
signal lines LVECTOR and LCHARACTER.

OUTPUT DATA LATCHES. The absolute X and Y vector
values generated by the VPC (A2U16), are held in output
latches A2U22-A2U25 for use by the Stroke Generator.
The vector data is transferred by the Data Latch signal
into the Output Latches. Control Latches (A2U18-
A2U20) contain the last Set Condition commands.

CHARACTER GENERATOR. The Character Generator
translates character data into vector data for the VPC.
ROM A2U12 contains a look-up table with the stroke
information for the modified ASCII character set (see
table 3-1 for list of characters). The character size and

rotation is processed by the VPC for proper vector
generation.

TIMING CIRCUIT. The clock circuit (A2U14,A2U26)
provides two clock frequencies. A2U14 generates the
19.66 MHz signal which is divided by 5 to generate the
required 3.93 MHz clock for the VPC.

VECTOR PROCESSOR (VPC). The VPC is the con-
trolling device for vector generation, using four
programmable modes of operation. Each of the
commands that the 1345A can recognize is selected by
the state of data bits B14 and B13. Data bit B15 is used
only for memory board operation. It is always 0 when
the memory board is not installed.

1. Set Condition
2. Plot Absolute
3

. Graph Absolute
4. Text

SET CONDITION. When the Most Significant Bits of an
input word (B14, B13), are set to “1”, the VPC recognizes
the Set Condition Command. The Set Condition
Command controls the intensity level, the line type, and
the writing speed of the vector drawn. Once a Set
Condition has been defined, the data remains stored in
latches A2U18-A2U20 until a new Set Condition
Command is received.

PLOT COMMAND. When the Most Significant Bits
(B14,B13) are set to “0”, the VPC is ready to process
vector data. Data bits B0-B10 define X or Y coordinates.
When bit B12 is set to “0” the incoming data is an X
coordinate, when bit B12 is set to “1” the incoming data
is a Y coordinate. The beam can be turned on or off
depending on the status of bit B11. The present X-Y
coordinates are latched into A2U22-A2U25.

GRAPH COMMAND. The Graph Command allows
automatic X incrementing with each new Y coordinate
input. To invoke the Graph Command, data bit B14
must be set to “0” and B13 must be set to “1”. When bit
B12 is set to “0”, B0-B10 define the X increment. The
VPC is now programmed to increment the X coordinate
each time a new Y coordinate is received. Bits B0-B10
contain Y coordinate information when B12is set to “1”.

TEXT COMMAND. When bits B14 is set to “1” and B13is
set to “0”, the VPC is instructed to go to the Text Mode.
Bits B0-B7 define the character to be drawn. B11-B12
define the size of character to be drawn, B9-B10
determine rotation of the character. When bit B8 is set to
“0” the VPC defaults to the previous size and rotation
data. When set to “1” size and rotation information is
determined via data bits B9-B12.

8-20. STROKE GENERATOR AND X-Y
OUTPUT AMPLIFIERS (Assembly A1, Service
Sheets 3A, 3B, 3C).

8-21. STROKE GENERATOR. The Stroke Generator
converts binary data to analog deflection information.
The Stroke Generator consists of the following primary
circuits.

1. Digital to Analog Converters (A1U3, A1U4,
A1U15, A1U16)

2. Analog Multiplier (A1U7, A1U19)

3. Ramp Generator (A1U26)
4. Intensity Controller (A1U25)

The X and Y Stroke Generator circuits are identical,
therefore only the X Stroke Generator will be described
below.

DIGITAL TO ANALOG CONVERTER. A1U1 and A1U2
latch the previous X coordinate for comparison with the
present X coordinate data. A1U3 and A1U4 are 12 bit
DACs that convert the binary coordinate data to a
corresponding analog current. The voltage output of
operational amplifiers A1U5 and A1UB6 represents the
present and previous X coordinates. The difference
between these two voltages determines the nextrelative
beam movement in the X direction.

ANALOG MULTIPLIER. The Analog Multiplier multi-
plies two signals. Theramp generated by A1U26 and the
DAC outputs are multiplied. The output of A1U10 is a
ramp whose amplitude is a function of the desired
relative X beam movement and whose offset is a
function of screen location (see figure 8-3).

RAMP GENERATOR. The Ramp Generator (A1U26)
provides two signals: a ramp for X-Y beam movement
and the gate pulse for beam blanking. In order to
maintain a constant intensity level for different vector
length, the slope of the ramp (writing speed) must be
held constant. The ramp slope is controlled by a
combination of four inputs to A1U26. (See figure 8-4 for
the current definitions).

INTENSITY CONTROLLER. The Intensity Controller
converts digital line, writing and intensity information
to analog voltages for use by the Intensity Amplifier.
The only other input to the Intensity Controller is the
gate pulse for beam blanking generated by A1U26.

8-22. X-Y AMPLIFIERS (Assemblies A1, A4,
Service Sheets 3C, 5).

The X and Y amplifiers areidentical. They amplify the X
and Y analog coordinates from the Analog Multiplier
(A1U7, A1U19) to drive the CRT horizontal and vertical
deflection plates. Since both amplifiers are identical,
only the X amplifier will be described below.

DATA X

— L

AlU6

AlU1, ATU2 Alug
1 PREVIOUS X > LAST X
LATCHES DAC

AlUS

A1U3
> PRESENT X
DAC

The X amplifier consists of a preamplifier (A1U29) and
an output amplifier (A1Q7-A1Q12). The differential
output from preamp A1U29 is applied to two identical
amplifiers A1Q7-A1Q9 and A1Q10-A1Q12. The signal
voltage is raised by these two amplifiers to the required
level to drive the horizontal deflection plates. The gain
of the output amplifier is stabilized by the negative
feedback path through A1R92 and A1R101. The gain
and balance of the X amplifier is set by A1R87 and
A1RS82 respectively.

8-23. Z-AXIS AMPLIFIER (Assemblies A1, A4,
Service Sheets 3C, 5).

The operating potential between the CRT grid and
cathode is controlled by the Z-Axis amplifier output
level. The amplifier consists of the Z-Axis preamp
located on the Stroke Generator assembly (A1) and the
Intensity Amplifier located on the High Voltage Power
Supply assembly (A4). The output of the preamp A1U27
is applied to the Focus Correction amplifier (A1U31) and
the Intensity Amplifier A4Q4-A4Q6. The output of
emitter follower A4Q4 is applied to amplifier A4Q5 and
A4Q6 where the signal amplitude is raised to the
required level to control the operating potential of the
CRT control grid. Intensity Amplifier gain is stabilized
by the negative feedback path through A4R11. A4CR5
and A4CR6 provide protection for the Intensity
Amplifier output stage against arcs and transients.

B-24. FOCUS CORRECTION AMPLIFIER
(Assemblies A1, A4, Service Sheets 3C, 5).

The Focus Correction circuit provides an optimum
focused display over the entire viewing area. The
amplifier uses three inputs for proper focus correction
voltage generation. A voltage proportional to the beam
position is coupled from the X and Y preamps to
A1U31D and A1U31A. The Z axis correction voltage is
fed from the Z axis preamp to the output of A1U31B. The
X Gain and Balance is adjusted by A1R142 and A1R135,
the Y Gain and Balance is adjusted by A1R145 and
A1R138. The focus correction signal is applied to Focus
Output amplifier A4Q1-A4Q3. The Output amplifier
operates identical to the Intensity Amplifier.

V = (V PRESENT — PREVIQUS) X RAMP K

V PREVIOUS
AlUT0

ANALOG
V PRESENT MULTIPLIER :D— —/L

AlU7

V PRESENT - ANALOG VOLTAGE OF PRESENT X COORDINATE
V PREVIOUS - ANALOG VOLTAGE OF PREVIOUS X COORDINATE
V RAMP - RAMP AMPLITUDE GENERATED BY A1U26
K - GAINS DETERMINED BY STROKE LENGTH

ADJUSTMENT (A1R20) AND CIRCUIT GAINS

Figure 8-3. Simplified Block Diagram For Analog Multiplier

FROM

INTENSITY

CONTROLLER (A1U25)

|3
I_ P/0 A1 UZG—}
1AX 1 Iy |
A1Q3, Q4, U9, U15 ' |
|
I I
T [ — L |
| |
I I
I P A |
la
LAY I A1R70 <L 7L
=1 A10s, 06, u20, U21 WRITING SPEED Y;

It = ABSOLUTE CURRENT VALUE OF AX
l2 = ABSOLUTE CURRENT VALUE OF AY
13 = CURRENT PROPORTIONAL TO PROGRAMMED ‘NRITING
SPEED.
14 = CURRENT SET BY WRITING SPEED ADJUSTMENT (A1R70)

Figure 8-4. Current Definition For Ramp Generator

8-25. LOW AND HIGH VOLTAGE POWER
SUPPLIES. (Assemblies A3, A4, Service Sheets
4,5).

8-26. LOW VOLTAGE POWER SUPPLY. The Low
Voltage Power Supply consists of only one primary
circuit—the +105 V supply. All other required operating
supplies must be provided by an external supply (see
table 1-1, Input Power Requirements). The +105 V power
supply is a switching supply consisting of A3U1, A3Ql1,
A3Q2, and A3T1. A3Ul contains all the functions
necessary for current limiting, regulating, and
switching the power transistors A3Q1 and A3Q2. A3C5
and A3R4 determine the switching frequency of the
oscillator A3U1. A3T1 steps up the switching voltage.
A3CR3 and A3CR4 make up the rectifier. Filtering is
accomplished by A3L2 and A3C7. A3R10 adjusts the
+105 V supply.

8-27. HIGH VOLTAGE POWER SUPPLY. The High
Voltage Power Supply provides the high operating
potentials for the CRT. The supply consists of the
following primary circuits: an oscillator; the cathode
rectifier and filter circuit; a regulator circuit and the
level translator. The oscillator signal is stepped up by
transformer A4T1 and rectified by A4CR11. A4C12,
A4C13 and A4R32 provide filtering for the cathode
supply. A4R33 and A4U1 make up the regulator circuit.
The feedback voltage from A4R33 is compared to the
+105 V reference voltage at the junction of A4R21 and
A4R33. The resultant output voltage of A4U1 controls
the amplitude of the High Voltage Oscillator A4Q7. The
Level Translator, A4dCR14 and A4CR15, establishes the
operating potential between cathode and grid of the
CRT.

8-28. MEMORY CIRCUIT, OPTION 704
(Assembly A5, Service Sheets 6A, 6B).

NOTE

When Memory Option Board is installed
Jumper Packs A2U3 and A2U4 must be
removed.

The Vector Memory option functions as an auxiliary
vector data storage for the display (static 4Kx16 bit),
and provides a means for automatic display refresh in
order to “free up” the controller.

8-29. MEMORY CONTROL (Service Sheet
6A).

The Memory Control section interprets the user
commands and synchronizes the memory operations.
The circuit is divided into three functional stages: The
Command Decode stage, the Memory Control Latch and
the Memory Control Circuitry.

THE COMMAND DECODER. The Command Decoder
monitors the status of the memory operations. The user
commands (LRD, LWR, LDS) and the memory status
lines specify in which of the two modes the memory is to
operate. The two states are: Read/Write and Screen
Refresh. To read data from memory, control lines LDS
and LRD are used. To write data into memory, control
lines LDS and LWR are used. When control line LDS is
set high by the user, the display will be refreshed at the
sync rate according to the instructions stored in
memory. Internal Sync is generated by the 60 Hz clock
A5U25 and A5U28, unless held-off by LCLR SYNC
being set low. LCLR SYNC will also hold off the LMAX
ADDR line. The LMAX ADDR line indicates when the
end of the display memory is reached. When User Data
lines UD14 and UD15 are high, SET ADDRS is set low
indicating that the Read/Write pointer is to be sent to
the address defined by UDO through UD11. USER
ADDRS CLOCK clocks the status of the user commands
through A5U26 to A5U29. The output at A5U29 pin 3
(LXACK) is fed back to the user to acknowledge thatthe
command has been received.

REFRESH SYNC. The display refresh is synchronized by
either an internal clock or by an external sync signal
provided by a user clock.

INTERNAL SYNC. When in Internal Sync mode, an
onboard oscillator (A5U25) provides sync pulses at

Service

approximately a 60 Hz rate. The user processor can send
all picture producing data to the Vector Memory at one
time. The Vector Memory will then continuously refresh
the display screen by redrawing the picture at regular
intervals. This reduces overhead time for the user
processor.

EXTERNAL SYNC. Sync pulses (TTL) must be supplied
from an external source in the user system via the SYNC
input signal line at W1 pin 4.

MEMORY CONTROL LATCH. On the positive edge of the
22 MHz oscillator (Y1), the status of the five staterequest
line and the two status signals are latched into A5U39.
These seven control lines along with the XOR of LRD
and LWR are then held at the Memory Control circuitry
inputs MCAO0-MCAY7. The five state request signals are:
LWR+LDS, LRD+LDS, SET ADDR, RFD, and MD15.
The two status signals are LMAX ADDR and SYNC.

MEMORY CONTROL CIRCUITRY. The output of the
Memory Control devices (A5U15, A5U16) are the twelve
memory control signals and the four state control
signals. The Memory Control signals are: VPC ADDRS
LOAD, VPC ADDRS CLOCK, VPC DATA LATCH
CLOCK, USER ADDRS LOAD, USER ADDRS
CLOCK, USER WRITE LATCH CLOCK, USER
WRITE LATCH ENABLE, USER READ LATCH
CLOCK, USER READ LATCH ENABLE, VM ADDRS
MUX (H=USER/L=VPC ADDRESS SELECT), VM
LOE, and VM LWE. The four state control signals are:
MCAS, MCA9, MCA10, and MCAL11. The states of the
Memory Control signals are determined by the data
stored in the Memory Control devices (A5U15, A5U186).
The Memory Control Address specified by MCAO-
MCA11 will, at the positive edge of the control clock,
determine the state of the Memory Control Signals.

MEMORY CIRCUIT (Service Sheet 6B).
The following circuit description refers to the two modes

Model 1345A

of operation of the memory circuit: The Read/Write
mode and the Screen Refresh mode.

READ/WRITE MODE. The user can do a Read/Write
operation without setting the Read/Write Pointer.
However, it is recommended that the user know which
location in memory is being accessed (read from or
written into). There are two steps in a read or write
operation: Setting the Read/Write Pointer, and read
from or write into Vector Memory.

SET POINTER. The value in the Read/Write Pointer
specifies the next address in Vector Memory that will be
written into or read from by the user processor. When the
user sends a Set Pointer Command, the USER ADDRS
LOAD lineis set low and the data specified by bits MDO-
MD12 is preloaded into the Read/Write Pointer. The
outputs of the Pointer (USER AO-USER A12) are
selected by the Address Multiplexers (A5U1, A5U4,
AbHU19, A5U22) as the next memory address.

READ/WRITE. After the vector memory address has
been selected, a Read/Write operation can be performed.
Toread datafrom Vector Memory, the user sets LDS and
LRD lines low. Control line VM LOE will set low and the
information at the address specified will be placed on
the Data Bus. During the time that LDS and LRD are
low, the Memory Read Latches (A5U12, A5U35) are
enabled to transfer the data from the Memory Data Bus
to the User Data Bus (UD0-UD15).

When a write operation is performed, signal lines LDS
and LWR are set low, and LRD is set high. As a result,
the VM LWE line is set' low and the information on the
Data Bus is written into Vector Memory at the address
specified. The data flow through the memory write
latches (A5U13, A5U36) is controlled by the USER
WRITE LATCH ENABLE line. When this line is low,
data is transferred from the User Data Bus to the
Memory Data Bus.

LXACK /VPC DATA LATCH CLOCK, USER ADDRS CLOCK

- \
> RFD
UD14,15 SYNC DECODE | 'wr + LDS
LRD + LDS
SYNC
> LMAX ADDR
LDS,LRD,LWR,LRFD SET ADDR

A LATCHED LWR
LATCHED LRD

CLOCK ,MD15

PAL

LATCH
> WEMORY
MCAg-7 CONTROL >

CLOCK

6A

B1345002/2-22-85

Figure 8-5. Read/ Write Mode.
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REFRESH MODE. The refresh sync signal may be The VPC ADDRS LOAD, VPC ADDRS CLOCK, and
provided by either the internal refresh circuit, or any VPC DATA LATCH CLOCK control the memory

external source. To select the required mode of address and therefore the data transfer to the VPC
operation, move jumper resistor (A5R6) to EXT or INT circuit during screen refresh. The rate of data transfer is
as necessary. controlled by the LRFD and LDAV handshakerate. VM
ADDRS MUX is low during this operation.
MDO-MD12
MEMORY CONTROL SIGNAL _‘ T”
\\ > USER_ADDRS LOAD UEER VPC VPC_ADDRS LOAD
- USER ADDRS CLOCK ASPSS ‘g?ss VPC_ADDRS CLOCK
13 USER Ae-12| “— r_T, VPC AB-12
USER READ LATCH CLOCK H=USER/L=VPC__|,nneess
USER READ LATCH ENABLE e YM; ADDRS .MU MUX
LARTEC:DES ECS M MAB-MA12
g s = vimtgg—> - - YOE?CSQ\L/JTZPL::S/DIV )ggA\;:/OUTPZUT AUXILIARY X OUTPUT AT A1J5 AUXILIARY Y OUTPUT AT A1J4 AUXILIARY Z OUTPUT AT A1J3 X OUTPUT AT A1Q8 COLLECTOR Y OUTPUT AT A1Q14 COLLECTOR
— Mv oata . . f DIV, 2 ms/DIV .2 V/DIV, 2 ms/DIV .2 V/DIV, 2 ms/DIV .2 V/DIV, 2 ms/DIV (TO HORIZONTAL CRT DEFLECTION PLATES) (TO VERTICAL CRT DEFLECTION PLATES)
oo = 16 - s 15 &D“‘ 10 V/DIV, 2 ms/DIV 10 V/DIV, 2 ms/DIV
USER WRITE LATCH CLOCK Lﬁ(l::és WEMORY: DATAVPBCUSD::]AQ—L‘;[?Ci cLOCK
USER WRITE LATCH ENABLE
VPC DATA LATCH CLOCK SCREEN LDAV
LATCHED RFD HiiggaisE
6B
B1345004/2-22-85
Figure 8-6. Picture Refresh Mode F
rA_2P_1 _______ l --
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\ £1 U3.4 —_— ge-810 | OUTPUT ' LATCH ANALOG 6 ANALOG X voLTAGE | | 3 I |
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: I| | INPUT o e il e o o DAC \ ] ' | |
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Figure 8-7.
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P/O Service Sheet 2, Vector Processor (A2)

O O O O
Q 01345 (026527 O REV A
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PADRASTER 06/26/84  PARTS DWG.
C D E F J
REF GRID REF GRID REF GRID REF
DESIG LocC DESIG LoC DESIG LocC DESIG
C1 B-3 c21 G-2| R6 D-1 | UMl
Cc2 B-3 Cc22 H-3| R7 G-3| U12
c3 B-3 | c23 H-3| R8 G-3| U13
Cc4 A-2 Cc24 A-3 R9 H-3 | U14
C5 C-3 CR1 H-3 R10 H-3 | U156
c6 C-3 CR2 E-3 R11 H-3 | U16
Cc7 C-3 E1 A-3 R12 H-3 | U17
c8 c-2| i C-2 R13 H-3 | U18
C9 C-2 | J2 H-2 RP1 B-3 | U19
Cc10 D-3 | J3 H-2 RP2 Cc-3 | U20
C11 D-2 | U4 A-3 u1 B-3 | U21 G-3
c12 E-2 J5 B-2 U2 B-3 | U22 G-3
C13 E-3 J6 A-2 u3 B-3 | uU23 G-2
c14 E-3 L1 A-3 u4 B-2 | U24 G-2
C15 E-3 Q1 H-3 us C-3 | U25 G-2
c16 F-3 Q2 H-3 ué C-3 | U26 H-2
c17 G-3 | R2 A-3 u7 c-2 | v27 F-3
ci18 G-2 | R3 D-3 | U8 C-2 | u28 A-2
c19 G-3 | R4 D-2 us D-3 | VR1 H-3
Cc20 G-3 | RS D-2 | U10 D-3
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] +5V RP1-8 10K PR 7 veps[17 132 ; 2048 . USE ALTERNATE POSITION FOR 16K ROM.
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Figure 8-8.
Service Sheet 2, Vector Processor (A2)
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c11 D-2 A-3 U1 B-3 u21 G-3
c12 E-2 B-2 U2 B-3 u22 G-3
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! B2 . 11] BXI 58 610 i 8 | USE ALTERNATE POSITION FOR 16K ROM.
B3 o5 13] 2X2 +5V B9 113 10 X9 -@ 3A 5. WHEN MEMORY IS INSTALLED,JUMPERS U3 & U4
. B4 g 160 ovi B10 13} 12 X0 N . MUST BE REMOVED.
X ~—B5 qp 18] puc R4 Ne —— -4 1D 15 nc h 6. JUMPER E1 SHOWN "MEMORY INSTALLED".
| B35 8 1K | X6 o o ALTERNATE POSITION IS FOR NO MEMORY.
B/ 23] 15
_&5_4_»& Bx7 BRS I 36 - X7 18 >
B9 27] BXx8 g uas X8
- AR ] o) 6 o1F OUTPUT c1 e 0 % PARTS ON THIS SCHEMATIC
. !
R — S TEE il by & DATA LATCHES L . X19 5 )
Cos B13 o 24]Y7/B12 UR2-25 ve 3 I53 2 19 K
) —a 5] Y8/813 V1 413 5 Y1
i Yo 4™ 6 |Y9/B14 vz 6 7 Y2 P/0 J3 a3
2 . . | — 0 <e——1vo 4 v3 1 }2 2 V3 Yo - N
5 3 1 I l +5V Y1 - 8 Y1 STi P NC Y3 i 5 2 Y3 ro o s
(0 e : c17 C4-10,13-16,18,20,21 T2 Hve 5 14 |2 5 V2 12 >*_ 5%25
(9) o LI i | B
(92 <2+ +15v Y5 71ys e 13 o U14-27
4— 4! M Y1o 1 R u22 1 16 >— VR1
(@< . ‘ —2v 30.32 ¢ " c1 |
: ggm ??1 l 8157% — r | _@ $1345015/2-20-85
. |
| {; B11 3, 2 Y6 | :
1 . 4 |5 Y7 i A ~
| e Ik SERVICE ¢
! 14 11} 10 Y9 Y6 BRI GV
==L . s e SHEET
EEVEEEEEER
| \ NC—-14 p KTV ] 17 >>: P
20
: L )
[ 2a (OF —A / —~ |
Figure 8-9.
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Service Model 1345A

BEFORE ENTERING WAVEFORM MEASUREMENT CONDITION
THIS TREE,GO THROUGH

ANALOG BOARD
POWER DISTRIBUTION

uze
PIN 16
VD ALWAYS

HIGH? -
u2e u26 -
N PIN 16 PIN 17 Y 7
VD ALWAYS PULSES ON |
LOW? sv? e u—\—l_—‘___‘
U28 - l Q S R142 R135 l_l 30
e v - Fa—— CYMECRE R
: . : CR24W HEl @ ® 111 v1s
PULSES ON - ( —{crR25 1@ ua9 = | ua R140 |- E
| T ’ ‘ R149 — — rual- %)) ——IEE§ N o e
- 6 (@-1) il = S e ] e 3 s 0%
- = w -
PROBLEM ON REPLACE I ) ° I a bl
DIGITAL nae| £
e e L E ’E‘@ (@S] ) ule
PROBLEM ON = zle 2
——— £ Efs 73] .
DIGITAL BD. a2 R131 [Ra38 | 8
N OR INTRCNCT PIKES PEAK - o S50 e
OLLECTO o uz24 V] R7%
11 L
5 vzo 112 Z(3([a] [a :;; —
R128 —{ R1B HEN £ 1% R73 a
SIGNAL OBTAIN PRIMARY TEST PATTERN AS SHOWN ABOVE AUXILIARY X OUTPUT AT A1J5 R127 —~®7e - 11111 ®TcrRe}- E w7 B krio}—
e 2 V/DIV, 2 ms/DIV R132 e “TaTwlelal ®{[cR5 - »{Jcrs |-
X-DEFL.AMP . , £ ms R110 olaln@n CRE - u21 — " RrR78
QuUTRUT —_— el =
u23 TE V'l = 5 s
y
NOTE: —{Rre1 - @
SIGNAL PRE- u28 RG9S iz —{Rew : -
PROBLEM IN N WAVEFORM MEASUREMENTS TAKEN WITHOUT 4 — RS0 —{Rrs2
GATE AMP SIGNAL PRE- MEMORY CIRCUIT INSTALLED. Rm__‘ Tl T R51 |- :::: ~
PROBLEM IN CHECK CRT Ri07|- [ 12 | HEREN =
X-DEFLECTION AND CRT u Uis e e : Em
ARE CONNECTIONS e C—B—ED I 38%%5 ; : CRY
CR3
o o 00 1 T O | o] o
SIGNAL PRE- RB Er=o Rs \‘
3 et @
PRYDBDLEEFML IN x _R,GI i i - =14
REPLACE x 3 —{ries |-
uz2s AMPLIFIER —{rss |- ST} rez EEIENE
&ED D ol vy VRS [HE o|N|o u3
CHECK CHECK RS2 —Re RISS [— T st
R21,22 UO3 R49,R50 iz
< 1,VR6 U23,VR7 —{res - [ [a<xp) N 1
Ui, Ci7 o MIEIGISIG -
PIN 21,22 v iae —rzw -
< N« SIGNAL PRESENT 2 = 3 ”ﬂ” U T
MULTIPLIERS 1 g e u“
VRS
AND C10 Tves - mH + o - H |
e el T
SIGNALS Y
PREBENT ON DAC
DATA LINES ULTIPLIER 1
uUs,Us
REPLACE U26
PROBLEM IN: PROBLEM IN: PROBLEM IN
1)DATA LATCH 0) DAC MULTIPLIER OR = Y
2) CONNECTION 2)DAC OTPT AMP RAMP 1
T0 DIGITAL BD. 3)REF VOLTAGE GENERATOR v 2~T9IVPDLI0ENRS AUXILIARY Y OUTPUT AT A1J4 AUXILIARY Z OUTPUT AT A1J3 D E F G H J K L M
N .2 V/DIV, 2 ms/DIV .2V/DIV, 2 ms/DIV A B Cc
CHECK REF PROBLEM IN:
VOLTAGE 1)MULTIPLIER
(VR1) 2) 0P AMPS U10.U22
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Model 1345A

T=70’F'"'| " %75 AT ANALOS .77 BOARD T T T T T e e e ® ‘]
+5V LAST X LATCHES - ' “Wv : >
0-2V SIGNAL R21 :
' ng: P/Q Wa | PO L_MQNR o1 DIG.TO ANALOG CONVERSION n; 1000 Re2 “5;’ R23 3C b1V STONAL 5y
10 vOlet NS VR6 3 6 — L X. X OUTPUT
—l) 0 ><10 | - , o 3 - 6.81V u1 2 W 1 § ERaLde
6 s 7 uss  pslooss . R5 3320 4 N '
i i ' 5 3{oC Fr2 2 7| 51 o |%eees T 2; VRS " ( i § — ANALOG MULTIPLIER Ree '
g s 0 256 ] tseee| |41 +15V 4. 22V R6 3320 1 -8V F15V
3 ey 2 28 003 S 5 5 =
. < *{oC_Fr® > 7 NS 2 '
REF | GRID| REF |GRID| REF |GRID| REF |[GRID| REF | GRID| REF |GRID| REF |GRID & +5V e N U2 618 ] 3. 7R3 2 +5v ” 3
pESIG | Loc | pesic |Loc | oesie |roc | oesis |Loc | oesie | Loc | oesis | Loc | oesic | toc Q ol E1E a ua 619 5V +6.95V ) —» 2 AUX. POWER
2 - - rRa 7 ' 6 1
¢l H1|ca8 J2[aQ  F3 | R9 U5 | R75 U4 | R123 B-6| R168 @ E-3 ! . - o —7T 3[ 2 WV a7 - 22 I 19 s R N
c2 J2|c49 J6|Q2 F5| R0 J5| R J3 | RI24 C6| RI6I F-5 ' ' ry PR 5 \V4 Y R7 3320 23 ™~ L Rria 7 3320 !
c3 J-7 1 cs0 D5 a3 H-4 | R31  H-7 | R77 J-5 | R125 D-6| u1 L-2 | g+ 2 < 2.3.7.12 ‘_1:\/ S or1 re L 18 @___W 4 R13 ¥ 4220
c4 J6|C51 D4|Q+ H4|RI2 H7| R78 J4 | RI26 D6| U2 L2 , 11} 56—FFa I 5y 458V STROKE * ol v 20 . 76810 ¢— +1ov 3 R20 '
c5 E-2 | C52 F6 | Q5  H4|R33 G6|R79 F5 | RI27 D-5]| U3 K-2 ‘ ! ! ty DI 5 e ? ) orrser O RS 3320 - s R13 B °E L R19 '
C6 H4|Cs3 F6|Q6 H4|RM G6| RSO F6 | R128 D5| us Ko DG FF6 DAC GAIN X = [ 5 : 2 3320 IC DEVICE
c7 J3|cs4 E4|Q7 D3| R3B H6| R8T E2 | RI29 E5| Us U2 NC e R18 & E . POWER CONNECTIONS
cs8 J-5 | C55 E-2 | Q8 C-3 | R36 H-6 | R82 D-2 | R130 E-5 | us J-2 . +5V 4.22k3 '
c9 J-3 | CR1 G-3 | Q9 C-3 | R37 H-6 | R83  E-2 | R131 E-5| y7 H-2 ! H ' % +2,9v 1 : P/0 U8 H s 6. 10 4
C10  J-3 | CR2 G-4 | Q10  C-3 | R38 G-5 | R84 E-2 | R132 D-5| ys H-3 R151 1 3 287 1 415v— US.6.180, +15v —
11 15| CR3 G-3|Q11 C3|R3 G-5|R85 E3 | RI33 E5| y9  H3 (e ve stk | M 24ooss — 2l x 200 10 S 14 STROKE LENGTH X 23 \V4 +2.9Y s ) JARSLARLE 71
cil2 D2 | CR4 G3|Q12 D3| R G5|R8 E3 | RI34 F6| ylo G-3 : 20 <20 ¢ = - |seees Jce o a R10 3320 N 24 TV , . , {3 +15V e —
X8 1 517 5117 & 21 512 T 27 w3 w—38 NC L Rie +15V c36 3 —15v
c13 D2 |CR5 G-5|Q13 D5| R4 G6|R87 D3 |RI3 F6| U1 F4 ' X7 1317 311801 256 1 Lseee| |1 +15V g 9 R LW 1620 *] cas.a5 | C50.52 sRise | | ] c3 ¢ C1ev
cCl4 E3 |CR6 G-5|Q14 C5|R&2 G6|R88 E3 |RI6 F7| U2 G4 X6 1 $12 ST1o1n ¢ 128 ] 3 2 & 50 3=<——ﬁ-©—"8v ' 2.20F o - 3 ' '
C16 C2 | CR7 G4|Ql5 C5|R3 G6|RO D2 | RI37T E6| U3 L6 2 [ B 1516 $H1e ¢ 64 - X, YoOE| Rae L ¢ 1 cas g; ] 637 VR . 17} +5v-18
c17 B2 |CR8 G4|Ql6 C5| R4 H5|RI D2 |RI38 D6| uia Le O benmesRamisD: i . us R152 3950 @/ L &% eV i & 15| v7re v1.2.13,14
c18 B2 | CR9 J5 [Ql17 C5| R F6 |R92 C2 | RI39 D7]| Ul5 K6 H X2 314 ;:ﬂ‘} S AL N A I 200 12 — ' ! [——— —
C19 B-4 | CRIO J5 | Q18 D5 | R F6 |R3 B2 | R140 F-6 | Ul K6 XU %15 ST 5] 7 Us N AGSHA | +1ov i Y
C20 B-4 | CR11 B-3 | RI J3 | R47 F6 |R94 C-2 | RI41 E6| U17 U6 K’“’ S 959 ¢ LSB 112 - —15v : - —Trs , . 2| uss |8 '
c21  c4 | CR12 cC-3 | R2 J2 | R48 G6|R95 B3 | R142 F6 | uig J-6 ! g lle gt RAMP : - {7 | | 7V 1 cao+] cas R157 cas = 1 ) 1
C22 D4 | CRI3 C3|R3  H1|R4O F4 |R96 B3 | RI43 F-6 | Uls H-6 = 3T 3 <73B@ 28,72 1 16 |5 re . 8V 1UF 75 2.2UF | 348 1 WF <G ; ! e [T
c23 D-3| CR14 cC-3 | R4 H-1 | RSO F-4 | R97 B-3 | R144 E-6 | U20 H.5 {7 —15v 100 g; g; I ' e
c24 E5 [ CR15 C3 |R5 G2 |RS1 F-4 |RO8 B3 | RI45 E-6 | U21  H.5 | U +5V LAST Y LATCHES +5V ———Wy— +5.8V - 0 2V STONAL N 3 R1%8 ' L
C26 C-4 | CR16 B-3 2(73 g% R52  G-4 | R99  C-4 | R146 E-6 | y22 G-6 ' : : 17 — — o . . < J- | - [
c27 B-4 | CR17 B-5 -2 | R53  G-3 | R100 B-4 | R147 D-6 | (23 F.4 DATA LATCH ol DIG.TO ANALOG CONVERSION - cas | c47 R159L Ri61L | Use | , J '
c28 B-4 | CR18 C-5 | R8 G-3 | R54  G-4 | R1017 C-4 | R148 D-6| U24 F-5 5 r 1o ;’?2320\/ N 3 - -3.1v 1 1UF 1 3 SUF 155 Rz _I_ - T T Q4 ¢ 15V
c29 B-6 | CR19 C-5 | RS G-2 | R55 G-4 | R102 D-4 | R149 C-6 | U2s U4 4 r0C FF 5 MSB 412048 — R33 3320 4 —|\| =15V Y51 | ca8.49 * cas 1UF c41 C53 1 1 NOTES:
C30 B6 | CR20 C-5 [RI0O H-2|R56 G-3 | R103 D-4 | R1I50 D-6 ' 1 ] 3 15¢FF 2 23] 1024 -| |seees Aes ] _]_0 IUF 1 2.20F l’w,__ 7 +|1eeur | 0.1UF} ! 1. GATES ARE SYMBOLIZED ACCORDING
R11  H-2 7 u6 - J-4 ! ! N 0 221 512 - T T 27 5 6 gV ANALOG MULTIPLIER TS J) vrs 2R162 ' 70 CIRCUIT FUNCTION.
C31 C-6 CR21 C-5 - R5 G-3 | R104 E-3 R151 J-3 u27 E-5 3 I5¢ = 2 256 | isece 1 +15V g ) - % % 3.16V 3825 : ] 5. UNLESS OTHERWISE NOTED:
C32 E-6 | CR22 B-5 | R12 H-2 | R58 G-3 | R105 D-4 | R152 H-3 | yo28 D-4 4 F 56 FFS S 128 4 3 2 7 & MW Vv — 2 < " "RESISTANCE IN OHMS
C33 E5 | CR23 D-6 | R13 G-3|R59 G-3|R106 E-4 | R153 H-5| (29 E-3 H ! 8§ N6 F 7 & - - 6 & R34 3320 2 - \ — A F—ﬁ 5 ?%7 CAPACITANCE IN PICOFARADS
C34 G-3 | CR24 B-6 | R14 G-3 | RGO  G-3 | R107 E-4 | R1564 H-5| yzo G-2 ! ) , 6 — u17 > I~ #{11) 3B +1?5V, INDUCTANCE IN MICROHENRIES
c35 H-5 | CR25 B-6 | R15 G-3 | R61 G-4 | R108 E-4 | R155 F-6 | y31 E-6 5V 1 6] 8 7 3. 7 R31: . . »=—{12)3C +105v 1 LI v . 3. UNLESS OTHERWISE NOTED:
C36 B2 |J1 C6|R6 H3|R62 G5 |R09 E4 | R156 D1 U3z o6 gk v 5T4 Z uis < 6192 v +6.95v R4S R50 +15V . ' L e OO G 1 7ek
c37 c2 | J2 E-5 | R17 G-3|R63  G-4 | R110 D-4 | R157 B-6| vR1  E.2 1 412 3 sy RrRaz Y 22 ] : 1000 R51 J4 1 AUX. Y OUTPU +2 +OV=L gis
R18  G-3 ' ! ! I 14702 - 19 . R45 VR7 1000 3NV s 332 0—1V SIGNAL ! | oV TO +0.8v=LOGIC"0"=L
c38 Cc-6 | J3 F-5 R64  G-4 | R111 E-4 | R158 B-6 | VvR2 D-3 POv p/ows PP K] T 12 - ] R35 3320 N 2 3320 u1 —3 2
c39 F-2 | J4 F-4 | R1I9  F-3 | R65  G-5 - ; 3 N é i LI 10 W—28 L Ra2 ] 6.81v T 5=(ANALOG)
c4a0 B-6 | J5 F-3 | 20 G-3|R66 G-5 2: :Z B j 2128 E% VRS~ D-4 I J 6 |0C FF2 7 472.3'7'12 116 5 Reg \Y% e L s L R41 3 4220 l/]{
- . " - - - VR4  D-1 13 > <13 DC_FF: ~15v 100 = ( ( ) )—-8v b3 -
ca1 D1 | J6 L-5 | R21  F-3 | R67 G-5 | R115 cC-4 | R161 F-2 | vRs F.3 : . N 3| OC_FF e, +5v L — +5.8V STROKE a1 w20 - 6810 o < Ra8 15V ' PARTS ON THIS SCHEMATIC
c42 G2 | J7 L-3 | R22 F3 | R68 G5 Ri16 B4 |RI162 F2| vRe F.3 ] ' 14 gz ES 5 o orrseT & RYY 3320 - £ 2350 N J . 5 | CHASSIS
€43 F-2 jg g-; g-;-i Ez Sgg Eg R117 C-4 | R163 F-5 | VvR7 F-6 21 N 5 $ 3320 P/0 Al A
ca4 J-6 - - - R118 B-5 | R164 E-3 | vRs G-2 NC R46 o 1 C1-5,34-53 p/0 J2 | P/O W3
C45 J-2 | J10 E-2 | R25 F-3 | R71 J-5 | R119 B-5 | R165 F-3 | yRg G-2 ! h ' +2.9v +5V 4.22K2 ! J4,5.8,9 P;O J3 | P/O w4
c46 J-5 | J11 E-3 | R26 F-3 | R72 J-5 [ R120 B-5 | R166 F-3 | VR10 G-6 ! ! N 1 R153 | P/0 J6,P/0 J7
c47  J5 | N2 E-4 2% jg R;3 J-5 | R121 B-5 | R167 E-3 | VR11 G-6 /y1e_42 NS I MSB >4 [ 2048 10 - | 200 10 1 14 STROKE LENGTH Y 6 g:i§1,151-1s4.
-3 | R74  J5 | R122 C-6 . Vo N 31024 ] )¢ z NC 47v ' 156159, 161, 162 A3
yo <y ST 231 102 seo0s | _L ca R38 3320 N 24 |
b et e T ‘ T 27 4 w—-3 NC | Ras 7L N u1-7,10-19,22.23. 70" 18
%%....)3 $11%3 256 —| <5000 11 +15V 2 R39 5 _ 7 iy 1620 S 5 30,33
s T8 st i 1 1 9 2 N \ rae 21 11 | 13 UNUSED VR1,4-11
2 | 535 shks : < 7 cos o CURRENT !
1@ a8 e S 2 - uis 8 OFFSET K2 L .01 |
! 31857 M7 < 18 — 3 R154 3320 I +5V : SOURCE 51345002/C16/01NOV84
vi 310 SIS € 5[4 . A4 VR11 v 12 ¢
KRansll 5 .
Yo | < LSB 4l2 u1é 4.22v
v T e 3l . 1 7 [ [ i SERVICE
v g T 2.3,7,12 |1 16 |5 Rrao -8V HEET
coppEgEOnD o7 [0 e, pac caIN Y S
. 1
! \ PIN#S v | x ) - . . . _ _ . . . . . . - - - - -- —

Figure 8-10.
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Model 1345A

REF | GRID[ REF REF REF | GRID| REF GRID| REF | GRID
DESIG LocC DESIG DESIG DESIG LoC DESIG LocC DESIG LOC
c1 H-1 | C48 Q1 R29 J-5 | R75 B-6 | R168 E-3
c2 J-2 | ca9 J-6 | Q2 F-5 | R30 J-5 | R76 J-3 C-6 | R169 F-5
c3 J-7 | cs0 D-5 | Q3 H-4 | R31 H-7 | R77 J-5 D-6 | u1 L-2
c4 J-6 | c51 D-4 | Q4 H-4 | R32 H-7 | R78 J-4 D-6 | u2 L-2
c5 E-2 | C52 F-6 | Q5 H-4 | R33 G-6 | R79 F-5 D-5| us K-2
c6 H-4 | C53 F-6 | Q6 H-4 | R34 G-6 | R8O F-6 D-5| ua K-2
c7 J-3 | cs4 E4 | Q7 D-3 | R35 H-6 | R81 E-2 E-5| us J-2
c8 J-6 | C55 E-2 | Q8 C-3 | R36 H-6 | R82 D-2 E-5| us J-2
c9 J-3 | CR1 G-3 | Q9 C-3 | R37 H-6 | R83 E-2 E-5 | u7 H-2
Cc10  J-3 | CR2 G-4 | Q10 C-3 | R38 G-5 | R84 E-2 D-5| us H-3
c11 J-5 | CR3 G-3 | Q11 Cc-3 | R39 G-5 | R85 E-3 E-5 | U9 H-3
c12 D-2 | CR4 G-3| Q12 D-3 | R40 G-5 | R86 E-3 F-6 | U10 G-3
c13 D-2 | CR5 G-5 | Q13  D-5 | R41 G-6 | R87 D-3 F-6 | U1 F-4
c14 E-3 | CR6 G-5 | Q14 C-5 | R42 G-6 | R88 E-3 F-7 | u12 G-4
c1e c-2 | CrR7 G-4 | Q5 C5 | R43 G-6 | R90 D-2 E-6 | U13 L-6
c17 B-2 | CR8 G-4 | Q16 C-5 | R44 H-5 | R91 D-2 D-6 | U14 L-6
c18 B-2 CR9 J-56 | Q17 C-5 R45 F-6 | R92 C-2 D-7 | uU1s K-6
c19 B-4 | CR1I0 J-5 | Q18 D-5 | R46 F-6 | R93 B-2 F-6 | U16 K-6
c20 B-4 | CR11 B-3 | R1 J-3 | R47 F-6 | R94 c-2 E-6 | U17 J-6
c21 c-4 | CR12 cC-3 | R2 J-2 | R48 G-6 | R95 B-3 F-6 | uls  J-6
c22 D-4 | CR13 C-3 | R3 H-1 | R49 F-4 | R96 B-3 F-6 | U19 H-6
c23 D-3 | CR14 C-3 | R4 H-1 | R50 F-4 | R97 B-3 E-6 | U20 H-5
c24 E-5 | CR15 C-3 | R5 G-2 | R51 F-4 | R98 B-3 E-6 | u21 H-5
C26 Cc-4 | CR16 B-3 | R6 G-2 | R52 G-4 | R99 c-4 E-6 | U22 G-6
c27 B-4 | CR17 B-5 | R7 G-2 | R53 G-3 | R100 B-4 D-6 | u23 E-4
c28 B-4 | CR18 C-5 | R8 G-3 | R54 G-4 | R101 C-4 D-6 | uU24 F-5
Cc29 B-6 CR19 C-5 | R9 G-2 | R55 G-4 | R102 D-4 c-6 u2s J-4
C30 B-6 | CR20 C-5 | R10 H-2 | R56 G-3 | R103 D-4 D-6 | u26 J-4
c31 Cc-6 CR21 C-5 | R11 H-2 | R57 G-3 | R104 E-3 J-3 u27 E-5
C32 E-6 | CR22 B-5 | R12 H-2 | R58 G-3 | R105 D-4 H-3 | u2s D-4
C33 E-5 | CR23 D-6 | R13 G-3 | R59 G-3 | R106 E-4 H-5 | u29 E-3
C34 G-3 | CR24 B-6 | R14 G-3 | R60 G-3 | R107 E-4 H-5 | U30 G-2
c35 H-5 | CR25 B-6 | R15 G-3 | R61 G-4 | R108 E-4 F-6 U31 E-6
c36 B-2 | J1 C-6 | R16 H-3 | R62 G-5 | R109 E-4 D-1 1 u33 C-6
c37 c-2 | J2 E-5 | R17 G-3 | R63 G-4 | R110 D-4 B-6 | VR1 E-2
c38 c-6 | J3 F-5 | R18  G-3 | R64  G-4 | R111  E-4 B-6 | VR2 D-3
C39 F2 | 4 F-4 | R19  F-3 | R65 G-5| R113 D-4 F-2 { VR3  D-4
c40 B-6 J5 F-3 | R20 G-3 | R66 G-5 | R114 D-4 E-2 | VR4 D-1
C41 D-1 Jé L-5 R21 F-3 | R67 G-5 | R115 cC-4 F-2 VR5 F-3
c42 G-2 | J7 L-3 | R22 F-3 | R68 G-51 R116 B-4 F-2 | VvRe F-3
c43  F-2 | J8 B-4 | R23 F-3 | R69 G-5|R117 cC4 F-5 | VR7  F-6
ca4a  Je | J9 D-2 | R24 E-2 | R70 K-5 | R118 B-5 E-3 | VR8s G-2
c45 J-2 J10 E-2 | R25 F-3 | R71 J-5 R119 B-5 F-3 VR9 G-2
cae  J-5 | IN E-3 | R26  F-3 | R72  J-6 | R120 B-5 F-3 | VR10O G-6
ca7 J-5 J12 E-4 | R27 J-3 | R73 J-5 R121 B-5 E-3 VR11 G-6

R28 J-3 | R74 J-5 R122 C-6

P/0O Service Sheet 3B, X-Y-Z Amp/Stroke Generator (Al)



Model 1345A Service

l P/0 A2 |
—I P/0 Al XYZ/STROKE GENERATOR BD. 01345-66501 —I IC DEVICE
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Figure 8-11.
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Service Model 1345A

WAVEFORM MEASUREMENT CONDITION
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Model 1345A Service
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l (F1e0V) ; IC DEVICE
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| c16 Q8 s 396 v criz A cr13 | O 1F O T ris A crisA o7 ans \ 910 P 399V c21 ' +15V
3A @ o X ANALOG INPUT [+1 3 - 1 1.2 : : 1.2 +15v | 7
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Figure 8-11.
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Service Model 1345A

DISTRIBUTION
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Service

A3 LOW VOLTAGE POWER SUPPLY 01345-66503
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Figure 8-13.
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Service Model 1345A

HIGH VOLTAGE Q

BOARD PROBLEMS
01345-66504

v

g Y | | | | | | | |
MEASURE VOLTAGE HI-VOLTAGE
ON POWER PLUG MEASUREMENT 5
AT THE PC BD. <
\\‘ | o ol | || L1 izl
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Sso 1 Ca- ~ = | I
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REPLACE REPLACE ; | 2 o |2 Pl s oms D —— [=]Y
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a7 OrR T1 u1 FILAMENT ! 2 KIRcHIR: Tem e 1 [ ZE5
VOLTAGE = ! vl 2% & —R¥— —ve— —vi— e I T T
5.9VRM ; I T © ITT
“~. /CAUTION o7
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MANUAL FOR 1345-66504
MEASUREMENT CHECK CRT I l l | l | ] ' j o
. BASE CONNECTION |
REPLACE AN
T1 A B C D E F H J K L M N P
BEAM
ON \\ REF GRID REF GRID REF GRID REF GRID REF GRID
HARD DESIG Loc DESIG LoC DESIG LoC DESIG LoC DESIG LoC
CRT Al K-2 | C21 c-2 | H2 H-1 ] R13 B-4 | R35 D-2
GRID APRX c1 B-3 | C22 J-3 L1 J-4 | R14 B-4 | R36 E-3
-2500V c2 c-2 Cc23 C-3 L2 L-4 R15 c-4 R37 D-2
Cc3 B-2 | C24 D-4 | mMP1 F-4 | R16 A-4 | R38 K-4
c4 B-3 CR1 B-2 | Q1 B-3 | R17 B-4 | R39 L-3
TU RFNU LRL1Y3 1[:.&1 29 c5 c-3 | cr2 B-3 | Q2 B-2 | R18 c-4 | R40 M-3
Y c6 B-4 | CR3 g-3 | Q3 B-2 | R19 L-4 | R41 c-2
> ¢ SINE WAVE ON ARCING REPLACE PROBLEM IN c7 B3 | CR& B4 | Q4 c-4 | R20 M-2 | Ra2 0-2
COLLECTOR SOUND CRT H-V TRANSLATOR cs K-3 | cRrs B-3 | Q5 B-3 | R21 M-3 | R43 03
CR14.CR15 c9 L-3 CR6 B-3 | Q6 B-4 | R22 M-3 | R44 B-3
' c10 K-4 | CcR7 M4 | Q7 M-1 | R23 M-4 | R45 M-3
c11 M-4 | crs M-4 | R c-3 | r24 M-4 | R46 A-4
N QS & Q6 Y c12 F-3 CR9 L2 | R2 c-2 | R25 L4 | M H-3
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VOLTAGE TURrngézs FULLY PROBLEM ON DIG. CHECK CHECK FOR REPLACE €15 B4 jCR12 k4 | RS Bz Rz LV £
KWISE OR ANALOG BD. c16 D-3 CR13 J4 | R6 Cc-2 | R29 J-4 | VR1 B-2
Tl OR Q1 CB SHORT IN Q1 T1 c17 D-3 CR14 p-2 | R7 C-3 | R30 K-4 { VR2 B-4
c18 L-4 | cris g2 | r8 A2 | R31 K-4 | VR3 K-4
c19 L4 | n A-2 | RO B-2 | R32 E-3
€20 D-3 | J11 A3 | R10 c2 | Rr33 E-4
13457115 H1 H-4 | R11 c.4 | R34 E-2
PROBLEM IN Riz_ ¢4
H-V TRANSLATOR PROBLEM IN GATE 30 VOLT PULSE
CR14,CR15 AMPLIFIER Q4-6 ON COLLECTOR
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Model 1345A

"A4 HIGH VOLTAGE POWER SUPPLY

FOCUS CORRECTION AMPLIFIER

/
P/O ,P/O +105V N
A4W1 P
' +105V RS (+98Y)
@—f—(le:r— +105V 1300 ’+98V
1 i < RS
%i i +15V FOCUS GAIN 97V 3 1eK : _!_
cs
4 @ @—i—<ﬁ——l ~15V L R9 4
: | %.m ) ?2 2K Q2 2 20K CR2 CR3 %o.zew
CE:%T*ﬁj—— 3. o L
1
(0 <1t R2 . e
! ! 5000 R10 o
| v c2 +15V 100
0.5
. K
X LRI c21
7-5M 2 Focus =
P/0 W1 I Focus Lre CR1 ] RS 20
3C , W Fe.o1uF T 909K "~ Raz L g
) R44 M 3 |
2 » @ Lo
L R7 R43 L 3o
2 511 IV
' :% VR1
6.19V
. v APPROX
v H.V. MULTIPLIER 9KV
i +15V I+ fn -
FOCUS
cs 1o %7 (==1600VY (3 )—~A L
+105V 100Ul 1oouF | T! —= HTR M
REGULATOR U1 H.V. OSCILLATOR 1) 4
1 . . [ 1
' gmg 15y Q7 . ﬁ >(5.9 VRMS) Lo % ol
2 750K I """ N 1 F HTR CATH Lo | L)l
M | [
H.V. ADY. | rop " . | AW . ' ) Lo i Ll
: O [T oo s Re7 A CR9 CR10 CR11 Lo +iosy R32 1 13 R34 b I
’ > 2200 ° %}0.01UF 5600 Q;@.@u": 680 V1 5450V 14 _ | | |
’ L2 R33 L R36 ‘
' R26 220 N CR12 = S o aur oM L 2l 3 12] o |10 6] |5 |11 ~
! < WA 390 o5 t1eev ' CR14 ~~—2500V !
, M o cl14  R29 Ra0 * cl6 R3S v2 '
20 390K 0.001UF 680 |
“J' c1e . 1 A o —Z LEVEL | 1 ! A A . (6 ) CONTROL GRID !
c22 R22 0.056UF it ¥ It v {6 ) 1
' 9.022UF 100K ?gge R31 ' 5% |
) 680 | l
ACCELLERATOR
1 (8 ) '
CR13 | !
! I l
1
- 1 e ASTIGMATISM ,
2
/ INTENSITY AMPLIFIER \ ASTIGMATISM
: +105V +105V +105v
PATTERN PATTERN
+105V (i58V) 4 T
@LS 1300 997 c17 L |54 So0k (98 -
s R13 o 017 |78-7K O ! c1o ‘
! cos (TN F 10K 8. 01uF W
0.51 c7 gggK -t -~ -- -- -- --
— as 5o A CRs A CRe %;@.ZZUF O | cis Al XYZ/STROKE GENERATOR
: 1 e R11 \t @.01UF |BOARD S (3D
T 120 _EA@AK P2 R1s \V4 1 FM X outPuT AmP 3C !
sy xi‘ 100 FOR EXTERNAL ASTIGMATISM >t }—
. CONTROL, CONNECT (96)
' : R WIRE TO EXT 96 SQUARE PIN. i )
3 68 EXT 96 ! g -
%O FM Y ouTPuT aMP 3(C @
LR14 CR4
55" | INTENSITY g R4 +105V +105V — >
3C @ 5 v ti 1 +15V i
Q6 R38 R46 1 TRACE ALIGN INT. E11 !
. R160 34— o—o0— >+ (905 )—
e ) 7V Q 20K T ACCELLERATOR 78.7K 5000 > 995
IIII// z £ - [\ (05—
: S 511 VR2 EXT J1o
V4 5.6V \g;?/ e T
& SER F = REMOTE TRACi ALIGN

CRT
Al

Service

NOTES:

1.

2.

3.

GATES ARE SYMBOLIZED ACCORDING TO
CIRCUIT FUNCTION.

UNLESS OTHERWISE NOTED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES

UNLESS OTHERWISE NOTED:
LOGIC LEVELS ARE TTL:
+2.0V TO +5.@v=L0GIC"1"=H
oV TO +0.8V=LOGIC"@"=L

PARTS ON THIS SCHEMATIC
A5 | P/0 Al | CHASSIS

c1-24 R160 P/0 W1

CR1-15 J10 P/0 W2

L1,2 \al

Q1-7 L1

R1-46

T1

U1

V1,2

VR1-3

S$1345051/2-19-85

Figure 8-14.

Service Sheet 5, High Voltage Power Supply (A4)
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Service Model 1345A

MEMORY
BOARD
5
NOTES:
START ) NOTE 1 NOTE 1. OPERATION HAS BEEN VERIFIED. PRIMARY TEST
PATTERN OBTAINED DURING POWER UP AND 1/0
DISCONNECTED.

NOTE 2. PRIMARY TEST PATTERN VERIFIED PROPER

=)

N
u u u u u u u u u u u
PRIMARY 1345A OPERATION. RE-EVALUATE PROBLEM TO ENSURE 4 88 88 87 88 a5 a4 a3 a2 a0 28 28 27 26 2
TEST THAT FAILURE IS NOT CAUSED BY SYSTEM. E 5 e
PATTERN NOTE 3. VERIFY +5VDC POWER SUPPLY ON MEMORY R == 1
BOARD. ALSO CHECK FOR THE 60 Hz PULSE AT A5U28 PIN leww ] [cis]clie 1 [__Jer?
5 AND THE 22 MHz CLOCK AT A5U39 PIN 11. T ] u‘ f f ¥ f ] U‘ ’ .
Y1
[_E1 ] [c7 ] [ce_] [€8 ] 24 23 22 21 20 18
NOTE 4. VERIFY MEMORY CONTROL BY CHECKING A5U39 3 » J1
NOTE 3 FOR LOGIC SIGNALS AS SHOWN BELOW: ~ [E11] E
MEMORY GND [Wluz | ® [cs | [Eiz] [Eia]
CHECK POWER TEST DISCONNECT 170 u gm: "
SUPPLIES FAIL 17 M ED  [Ez] [ ] [E21] [c22]
CHECK AT CHECK FOR oav | (] & ] F] ] c20
CLK u u u u u u u
A5U39-15 LOGIC HIGH 2 18 15 13 u 1 10 8 ] 7 [cao] [cat] c[@2_] [caa] [caw] [c35] ne <
A5U39-16 LOGIC HIGH 2 Al 3
NO A5U39-9 10.4KHz to 10.6KHz u u u u u u Gao &
FIX AB5U39-2 60Hz (SYNC RATE) +5 s s u 3 2 1| O
ABU39-5 SYNC RATE . |
YES > CHECK RAM NOTE 7 A5U39-6 SYNC RATE ez )
NOTE 4 * NOTE 2 AB5U39-12 LOGIC HIGH e (el [T —
CHECK MEMORY VES o 1
CONTROL RECHECK DIAGNOSE WITH
I CONTROLLER _ 7
NO NO YES A B C D E F G H J K L
M1349005/26FEB85
FIX FIX END
NOTE 5 YES NOTE 5. CHECK LRFD AND LDAV FOR AN APPROXIMATE REF [ GRID| REF | GRID| REF |GRID|] REF |GRID
10.5KHz SIGNAL. DESIG LoC DESIG LoC DESIG LOC DESIG LocC
CHECK REFRESH 1 K-3| c25 Cc-2 | R8 K-3| v20 J-3
HANDSHAKE NOTE 6. THE REFRESH COUNTERS SHOULD BE CYCLING c2 K-4 | c26  Cc-1 | R9 c-3| u21 U3
AT THE SYNC RATE. THE OUTPUTS OF THE MULTIPLEXERS c5 F31lc2z b1 | wn K-2 | U22 H-3
SHOULD MATCH THE OUTPUTS OF THE REFRESH cé c-3| c28 D1 L2 J-2 | U23  H-3
COUNTERS. THE READ/WRITE POINTER SHOULD BE c7 D-3 | C29  E-1 | U3 J-2 1 U248 G-3
NO INACTIVE c8 D-3| c30 G2 | u4 H-2 | U256 K-4
: c9 E-3 | c31 H-2 | Us H-2 | U26 J-4
FIX 0 NOTE 7. THE RAMS ARE SOCKETED. EXCHANGE THESE 9 E3fSz WA\ 2| v He
SIDE TO SIDE AND NOTE IF FAILURE INDICATIONS 12 E3 | caa g2 | us F2 | U290 Ga
YES CHANGE. C13 G-3| c35 K2 | U9 F-2 | U0 G4
NOTE 6 cl14  G-3| E1 c-3 | uto  E-2 | U31 F-4
ci5  H-3 | N c-3| U1 E2| U32 Fa
CHECK ADDRESS c16  H-3 | J2 B-3| U2 D2| U33 E4
c17  J3 | J3 K-1|u3 D-2| u3s E4
CIRCUIT c18  G-2 | R1 K-4 | U14 c-2| u3s  D-4
Cc19  H-2 | R2 K-4 | uts c-2 | uss D-4
C20 J-2 | R4 c3|ute B-2| U37 cC-4
c21  J-2 | R5 B-4 | U7 A2]| U3 C4
NO YES C22 K-2 | R6 K-4 [ U18 L3 | U3 c-4
FIX c23 L2 | R7 J4 | Uu19 K3 | i B-3
c24  B-2

P/0O Service Sheet 6, Memory (Option 704, A5)
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Model 1345A

Service
/— MEMORY CONTROL ===\
]
! +5V icAT—=] e | U1e -
" CAZ 4] ) ' IC DEVICE
/N 14 a3 513 POWER CONNECTIONS
6 N/C MCAS 7] Ae
CA6__ 8 ! 8 14
Y1 . CA7 945 ! +ov — u2s +5v — " U14,17,26-29,
—— N/C 2 1 37,38 Y1
/ 1] A8 I I
+5V 23 I
A 1
10UF S y | sv —22 2
% g} ) - Kb +5V 2 U15,16 +5V 16— U39
1 ]
y ' < |
' £ ﬁx 1 \J7—— %7— I
| m C
15 MCA11
' 6B Ct.s}> MD15 ’ DoV 6 McATe -
R U14E |
P3 D3V
. pav |12 11 ﬂ\,\m USER ADDRS CLOCK o NOTES :
IL I\U‘:’ZE DSV I3 / ' 1. GATES ARE SYMBOLIZED ACCORDING TO
. LRFD+5v 1] SN0 RFD bev ez \ USER ADDRS LOAD . ' CIRCUIT FUNCTION.
f l/ 6 \u'1\4r > 6B 2. UNLESS OTHERWISE NOTED:
i R9 RESISTANCE IN OHMS
IL 1000 / MEMORY CONTROL LATCH -~ B 12 VPC ADDRS CLOCK — , CAPACITANCE IN PICOFARADS
LWR \ / , INDUCTANCE IN MICROHENRIES
10 > . 1
( —C"/ U38A\ 3 1 beq uss 8 VPC ADDRS LOAD S — 3. UNLESS OTHERWISE NOTED:
. 2 )j EN LOGIC LEVELS ARE TTL:
\ — - 4 / +2.0V TO +5.0V=LOGIC"1"=H
- 1 = L -
L o LDS N\ e EUEIR s e 4 ! oV TO +@.8V=L0OGIC"0"=L
2 - - 14 5 MCA5 MCAS
! +5V / 17 6 _MCA6 LATCHED RFD o MCA3
> 2) 6B
' R4 3 2 MCA@
4 4 5 MCA |
[ 1000 N o R 13 T2 MCAA T en
16 pLRD__¢ o 5 18 19\ c N/C—g EN2 o
2A @_ i / I P5 / 2 5 voas o N§C—13_ EN3 P4
' ‘ig + N/c—3] Ena
U378 L1 xi !
4L SYNC 3 [ﬂ\,\4 s U8B | 5 Xf 129]s V26 Ls 2 1'; 3 p LXACK @ 6B
[ l/ 3 6 LATCHED LWR MCAS5 12 —\ . [ 9 N/C—3 2v—2— N/C
15 o R ~% N/ uasp 3 R F——N/C N/c——12 3V N/C
35 , LATCHED LRD MCA6 13 ) N/C 4V N/C '
g . 12
g > e
s +5V
e - i Hoe | V1o :
B R1 & UNUSED cAz_4l )
. 10K S CA3 5 A3
342 ! > MCA4 6
50 5o e ut4 —2 cAs 7] A4 '
N Rz L s 9 8 v27 2 CA6 8] A2 X
121K 3 1] A6
- MCA7 9] 45
LMAX ADDR a CA8 VM LWE
! 7 —_—
; 68 e L S 5 9 12 AL AS u14c ) '
0.1UF T A10 !
oo 6 10 13 MCA11 23 5 6 VM _LOE
R eerars v B IS IS DS 2> —
b2
19 >—o—tp— -
20 5ot 03 1 L, \U'1\4B - PARTS ON THIS SCHEMATIC
21 5o am D02 KN 3 N4 VM_ADDRS MUX '
22 p—e—aP— 5 us7c > AS CHASSIS
23 >—o—<—>—U3— 5 N — _@ 6B
gg o] IJ/ A W Y% C s USER WRITE LATCH ENABLE - ' c1,c2,05-35
20 v e une bov e USER READ LATCH ENAHI { ' 3
<0 ‘ D1V |7 — R1,2,4-6,9
27 >e Dl b2 [ig USER WRITE LATCH CLOCK_ . U14-17,25-29,37-39
29 5 o apD12 043 9 USER READ LATCH CLOCK - \g/:.wz
30 oo ez ld D5 v |2 } U14A
31 S—eap014 SET ADDR D6 v |21 N
\ 32 5o = UDT5 07w |22 1 N2 VPC DATA LATCH CLOCK . Y
~ 1 l/ 51345056 /2—20-85
]
- 1
- 1

16 UD@-UD15 000012 (5) 6B /X_

Figure 8-15.
Service Sheet 6A, Memory (Option 704, A5)
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u u u u u u u u u u u u ' nam
a8 28 a7 28 u au a2 31 a0 28 28 27 26 . u
28 25
: ] 1]
4 L4
[Cw] [cis] ce ] | Jc17
=) Folful fu] Ful Fu] ¥u
u
- " [tz] [ce ] [ca2 ] 24 29 22 21 20 18 18
, =" & E
GND fElluz | @ scs |} [Ez]
SYNC
u Al
7| | | [EE] C e [ [Ez)
oAV | (T ] ‘el nall B c20
cLK u u u u u u u
— 16 15 13 11; 11 10 8 8 7 [cao] [ca1] c[32 [E3a] [cav] [cas] oo <
am o2
5
+5 —)
-
t27 t28 €29 |
B C D E F G H J K L
REF |GRID| REF |GRiD| REF |[GRID| REF |GRID
pEsiG | Loc | pesie [Loc | pesie |Loc | pESie | Loc
Cc1 K-3 C25 Cc-2 R8 K-3 u20 J-3
c2 K-4 C26 Cc-1 R9 C-3 u21 J-3
C5 F-3 c27 D-1 U1 K-2 u22 H-3
Cc6 Cc-3 Cc28 D-1 U2 J-2 u23 H-3
(o) D-3 Cc29 E-1 U3 J-2 u24 G-3
Cc8 D-3 Cc30 G-2 U4 H-2 u25 K-4
c9 E-3 C31 H-2 uUs H-2 U226 J-4
c10 E-3 C32 H-2 U6 G-2 u27 H-4
Cc11 F-3 C33 J-2 u7 G-2 u28 H-4
Cc12 F-3 C34 J-2 us F-2 u29 G-4
Cc13 G-3 C35 K-2 (VE] F-2 u30 G-4
C14 G-3 E1 Cc-3 u10 E-2 U31 F-4
C15 H-3 J1 c-3 U1 E-2 U32 F-4
C16 H-3 J2 B-3 u12 D-2 U33 E-4
c17 J-3 J3 K-1 uU13 D-2 u34 E-4
c18 G-2 R1 K-4 | U14 Cc-2 U35 D-4
c19 H-2 R2 K-4 uU15 C-2 u36 D-4
C20 J-2 R4 C-3 | U16 B-2 u37 c-4
c21 J-2 R5 B-4 | U17 A-2 u3s c-4
C22 K-2 R6 K-4 | U18 L-3 U39 C-4
C23 L-2 |-R7 J-4 uU19 K-3 Y1 B-3
Cc24 B-2



Model 1345A

LXACK

y

LATCHED RFD

j————— VECTOR MEMORY ——————————

' 6A o VM ADDRS MUX (HUSER/LVPC ATDRS SELECT)
> VPC_ADDRS LOAD .
A »>/PC_ADDRS CLOCK DD
o USER ADDRS LOAD s~ ADDRESS SELECT MUX ==\
: . USER ADDRS CLOCK +5V STRETUTE +5V STROTVTE
~~MEMORY READ LATCHES~ 7] 5c1=0 7] scr-e o1 us 8 R
T6 1% EN 11 7
L BA @ p USER READ LATCH ENABLE ey vz 9 S‘? 3cT 9 ﬁ? 3cT=15 H2 r 6
' 1 bey T L 1 vrcae 2 =% 5
5 > M2 i 4 MAQ 3
-1 C C5/2,3,4+ C5/2,3, 4+ USERAG. 31, 3 LATCHED RFD
wo o A—i= ™ s S /VPCA1 5 7 A1 5 P2
6A USER READ LATCH CLOCK | UD1 5 4 _MD1 MDQ 3 14 USERAQ MDe 3 4 VPCA® USERA1 6
' Up2_ 6 7 N gy LEEDE [ 13 USERAT MD1 4 30 LI 3 VPCA1 VBCAZ 9 MA2 73 i
! U059 8 5 : [12 “USERAZ MDZ 5 2 2 VPCAZ b 1 NAS 22 2 026 LDAY
3 6 11 USE [ 1D
ubs 12 3 2 11 USERA3 ) MD3 6 2 T VPCA3 a4 12 MA3 VATG 16 s
UD6__16 7 18 R
. g VPC DATA 3
| uD7_ 19 8 MDe_4D3 S LATCH clk . L.°]
8
1 USER_AG-A3
U35 9 MD7 ¢
! ) EN +5v — 5V — (207 g \— SCREEN REFRESH HAND SHAKE —/
! 1 i 1 1 MD5 \]
5CT=0 5CT=0 U1
ups 2 ;I - 1'D- 107 G4 7 ¥ Ga g,j, ; 3 MDA\ 3
ups 5 4 MD9 N\ e ¢ _ 12 163 15 4 MD3\| 4
o8 N o9 acr=15H o 9] o 3cT=15 1 I 5 MD2 5
' upii_9 8 M2 1w VPCA4 " 2[5 MUX 4 MA4 16 MD1 6
up12 12 3 >C5/2,3, 4+ 2 1c5/2,3,4+ USERA4 31, 17 MDO 7
UD13 15 4 9w 5 U3 VBCAS 5 7 MAS5 A
UDT4 16 7 D4 3 pr=m—r 14 USERA4 MD4 3 = - 14 VPCA4 USERAS 6
! UD15 19 8 05 4 L0 L1 73 USERA5 D5 4|30 L1 13_VPCA5 o)) Y 9 MAS
' . MD6 5 £ 1> USERAG MD6 5 < 12 _VPCA6 HSERAD_10
MD7 6 11 USE /
8 11 USERA7 MD7 6 5 11 _VPCA7 . USERAT 13 12 _MA7 S VPC DATA LATCH ——
/ 4
S MD4-MD7
! MEMORY WRITE [ / o e !
USER Ad—A7 e e EN '
/ LATCHES - L
. MD@ 3 2 o VPCDO
L BA @ - USER WRITE LATCH ENABLE 1} wf gy U1 +5V . CTRDIV16 +5V CTRDIVIGE o AT 4 D> Vi 5601 *
' > C1 @ 5CT=0 1y 5cT=0 g1 v22 7 ./ MD2 7 | 6 » VPCD2 , ¢
— - +—] ¢4 7 1 Ga EN 3 5 MD3 8 9 » VPCD3 o ¢
U 3 pre=m——p 2 o163 acrorsh 10 63 15 3 MD4 3 12 » VPCD4 ¢
6A USER WRITE LATCH CLOCK] UD1_ 4 5 M1 = o— 9y 3CT=15 ] [ ) MD5 4 5 » VPCD5 €
| UD2 7 6 5 M2 M2 VPCAS8 ? 7 MUX 4 MA8 3 MD6 7 6 VI VPCD6
1 UD3 8 9 >C5/2,3,4+ 05/2 3.4+ USERA8 < > MD7 8 9 > VPCD7
UD4 13 2 57 U2 a2 VPCAS 5 7_MA9 1
UD5 14 5 MD8 3 ple—r 14 USERAB MDB 3 e 4 _VPCA8 oeEReS 23 8 |
' UD6 17 6 MD9 4 |20 L1 (13 USERAS D9 4 |20 17 3_VPCA9 e T2 9 MA1e MAQ 22
! UD7 18 9 MDIZ 5 ¢ [17 USERA10 MD1@ 5 < 2 VPCA10 T SRR MA10 19 !
| EE
; 8 2 (11 USERA11 MD11_6 4 1 _VPCAT1 TSR e 12 MA11 18 '
4 4 21 VPC DATA 11 [C7;
. N MD8—MD1 1 20 LATCH CLK 1] fn
' Y/ 1
Aoy USE f USER_AB=AT1 9 MD8 MD8 3 -;'D ]2 o VPCD8 |
L C 1 10 wog_\ 1 ) N L MD9 4 5 o VPCD9 g
+5V 45V 11 MD10 1 ) MD 10 7 6 >UpcD10 °
' ups 3 ?D = !7- 2 1 CTRDIV16 ] CTRDIV16 ) 13 MD11 T3 MD11N ["MD11 8 9 > VPCD11 o €
' b9 4 B 7 8ST=° 7 5CT=0 4 MD12\] 4 2 | “MD12 3 2 . VPCD12 , C
UDie 7 5 @ | ca 0 g; s 5 woa\ 5 3 +5v}/MD13 4 5 o VPCD13  C
UD11_ 8 9 9 3cT=15° nN/C 9 3cT=15 132 n/cC 6 MD14 6 4 MD14 7 6 _;ﬂ) 4
. Eg g 13 2 * m / ? m; . / vecats 2 17 MD15 7 MD15\ 8 9
14 5 15
' UD14 17 5 £ icl:s/i.zg,% 2 _105/2,3,4+ UsERAle 3 :
UD15 18 u21
9 Wp12 3 pres 14 USERA12 MD12 3 :lsn - I 6
. 13 T
1 8 5 & e N/C g = g N/C AR ; =S
' 6 4 1 N/C 6 L4 11 N/¢ . : |
UDO-UD15 16 8 — N/C ! 8] N/C J 13 "
» —! '/ R7
64 (5) w012 \V/ R7 £ oany . 5) 6A
: 5 LCS
R8 6 _LCS
) 7 LCS
\— USER ADDR COUNTERS —/ \— VPC ADDR COUNTERS — (4K)
! LMAX_ADDRS » | MAX_ADDRS () @
\.  MEMORY DATA BUS MD@-MD15 o Z / - A

VPC DATA LATCH CLOCK

]
l

|

]

RE25E5L68
}(YYYYYYY

RERRRR

VM_LWE

VM LOE

Yvy

WWWwww-dbh
UONODOS -
YYYYYYY

—(22) 24

\ﬂ T

Service

IC DEVICE
POWER CONNECTIONS
+5V 12 ?;:ga +5V 1; u26,27
+5V ———gﬁ" u7-10, +5V 20 Uut1-13,
12 | 39-33 10 | 34-36

NOTES:

1. GATES ARE SYMBOLIZED ACCORDING TO
CIRCUIT FUNCTION.

2. UNLESS OTHERWISE NOTED:

RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES

3. UNLESS OTHERWISE NOTED:

LOGIC LEVELS ARE TTL:
+2.0V TO +5.0V=LOGIC"1"=H
Qv TO +0.8V=LOGIC"@"=L

PARTS ON THIS SCHEMATIC
AS CHASSIS

R7,8 . w1
U1-13,18-24,26,
27C,27D,30-36

51345058/2-22—85

6B

Figure 8-16.
Service Sheet 6B, Memory (Option 704, A5)
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Product Line Sales/Support Key
Key Product Line

A Analytical

CM Components

C Computer Systems

Electronic Instruments & Measurement Systems

Personal Computation Products
Sales only for specific product line

E

;A Medical Products

*

**  Support only for specific product line

IMPORTANT:These symbols designate general product line
capability.They do not insure sales or support availability for all
products within a line, at all locations.Contact your local sales
office for information regarding locations where HP support is

available for specific products.

HEADQUARTERS OFFICES

If there is no sales office listed for your area, contact one of these

headquarters offices.

NORTH/CENTRAL AFRICA MEDITERRANEAN AND
Hewlett-Packard S.A. MIDDLE EAST

7, rue du Bois-du-Lan Hewlett-Packard S.A.

CH-1217 MEYRIN 1, Switzerland Mediterranean and Middle East
Tel: (022) 83 12 12 Operations

Telex: 27835 hmea Atrina Centre

Cable: HEWPACKSA Geneve 32 Kifissias Ave.

ASIA

Hewlett-Packard Asia Ltd.
47/F, 26 Harbour Rd.,
Wanchai, HONG KONG
G.P.0. Box 863, Hong Kong

Paradissos-Amarousion, ATHENS
Greece

Tel: 682 88 11

Telex: 21-6588 HPAT GR

Cable: HEWPACKSA Athens

Tel: 5-8330833 UNITED KINGDOM
Telex: 76793 HPA HX Hewlett-Packard Ltd.
Cable: HPASIAL TD Nine Mile Ride

Easthampstead, WOKINGHAM

CANADA Berkshire, IRGII 3LL
Hewlett-Packard (Canada) Ltd. Tel: 0344 773100
6877 Goreway Drive Telex: 848805
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430 EASTERN USA
Telex: 610-492-4246 Hewlett-Packard Co.

: 4 Choke Cherry Road
EASTERN EUROPE ROCKVILLE, MD 20850
Hewlett-Packard Ges.m.b.h. Tel: (301) 258-2000
Lieblgasse 1
P.0.Box 72
A-1222 VIENNA, Austria I-'I‘elwIDeYtlEasc::r g)‘USA

Tel: (222) 2500-0
Telex: 13 4425 HEPA A

5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

NORTHERN EUROPE

Hewlett-Packard S.A. SOUTHERN Us A
g"gn;zdgggs Hewlett-Packard Co.
NL-1183 AG AMSTELVEEN B0 ot ok Place
The Netherlands iy

Tel: 20 437771
Telex: 18 919 hpner nl

ATLANTA, GA 30348
Tel: (404) 955-1500

SOUTH EAST EUROPE WESTERN USA
Hewlett-Packard Co.
Hewlett-Packard S.A. 3939 Lankershim BIvd.
World Trade Center PO B:x ;9:9 m Biva.
110 Avenue Louis Casai LOS ANGELES, CA 91604

1215 Cointrin, GENEVA, Switzerland
Tel: (022) 98 96 51
Telex: 27225 hpser

Tel: (213) 506-3700

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94304

Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

SALES & SUPPORT OFFICES E

ANGOLA

Telectra Angola LDA

Empresa Tecnica de Equipamentos
Rua Conselheiro Julio de Vilhema, 16
Caixa Postal 6487

LUANDA

Tel: 35515,35516

Telex: 3134

EC*

ARGENTINA
Hewlett-Packard Argentina S.A.
Montaneses 2140/50

1428 BUENOS AIRES

Tel: 783-4886/4836/4730
Cable: HEWPACKARG
A.CCMEP

Biotron S.A.C.l.e.l.

Av. Paso Colon 221, Piso 9
1399 BUENOS AIRES

CM

Laboratorio Rodriguez
Corswant S.R.L.
Misiones, 1156 - 1876
Bernal, Oeste

BUENOS AIRES

Tel: 252-3958, 252-4991
A

Argentina Esanco S.R.L.
Avasco 2328

1416 BUENOS AIRES

Tel: 541-58-1981, 541-59-2767
A

AUSTRALIA

Adelaide, South Australia
Office

Hewlett-Packard Australia Ltd.
153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide
A*,CCMEM,P

Brisbane, Queensiand
Office

Hewlett-Packard Australia Ltd.
10 Payne Road

THE GAP, Queensland 4061
Tel: 30-4133

Telex: 42133

Cable: HEWPARD Brisbane
AC.CMEM,P

Arranged alphabetically by country

Canberra, Australia
Capital Territory

Office

Hewlett-Packard Australia Ltd.
121 Wollongong Street
FYSHWICK, A.C.T. 2609

Tel: 80 4244

Telex: 62650

Cable: HEWPARD Canberra
C.CM,EP

Melbourne, Victoria
Office

Hewlett-Packard Australia Ltd.
31-41 Joseph Street
BLACKBURN, Victoria 3130
Tel: 895-2895

Telex: 31-024

Cable: HEWPARD Melbourne
ACCMEMP

Perth, Western Australia
Office

Hewlett-Packard Australia Ltd.
261 Stirling Highway
CLAREMONT, W.A. 6010

Tel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
ACCMEM,P

Sydney, New South
Wales Office
Hewlett-Packard Australia Ltd.
17-23 Talavera Road

P.O. Box 308

NORTH RYDE, N.S.W. 2113
Tel: 888-4444

Telex: 21561

Cable: HEWPARD Sydney
ACCMEMP

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Verkauisbro Graz
Grottenhofstrasse 94
A-8052 GRAZ

Tel: (0316) 291 56 60
Telex: 32375

CE

Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0. Box 72

A-1222 VIENNA

Tel: (0222) 2500-0

Telex: 134425 HEPA A
ACCMEM,P

BAHRAIN

Green Salon

P.O. Box 557
MANAMA

Tel: 255503-255950
Telex: 8441

-]

Wael Pharmacy

P.O. Box 648
MANAMA

Tel: 256123

Telex: 8550 WAEL BN
EM

Zayani Computer Systems
218 Shaik Mubarak Building
Government Avenue

P.0. Box 5918

MANAMA

Tel: 276278

Telex: 9015

P

()

BELGIUM

Hewlett-Packard Belgium S.A./N.V.
Bivd de la Woluwe, 100

Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-d0

Telex: 23-494 paloben bru
ACCMEMP

BERMUDA

Applied Computer Technologies
Atlantic House Building
Par-La-Ville Road

Hamilton 5

Tel: 295-1616

P

BRAZIL

Hewlett-Packard do Brasil
l.e.C. Ltda.

Alameda Rio Negro, 750
Alphaville

06400 BARUERI SP

Tel: (011) 421.1311

Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
ACCMEM,P

Hewlett-Packard do Brasil

l.e.C. Ltda.

Praia de Botafago 228

6° Andar-conj 614

Edificio Argentina - Ala A

22250 RIO DE JANEIRO

Tel: (021) 552-6422

Telex: 21905 HPBR-BR

Cable: HEWPACK Rio de Janeiro
A.C.CMEP*

Convex/Van Den

Rua Jose Bonifacio
458 Todos Os Santos
CEP 20771

RIO DE JANEIRO, RJ
Tel: 591-0197

Telex: 33487 EGLB BR
A

ANAMED I.C.E.l. Ltda.
Rua Bage, 103

04012 SAO PAULO, SP
Tel: (011) 572-6537
Telex: 24720 HPBR-BR
M

Datatronix Electronica Ltda.
Av. Pacaembu 746-C11
SAO PAULO, SP

Tel: (118) 260111

CM

CAMEROON
Beriac

B.P.23
DOUALA

Tel: 420153
Telex: 5351

CP

CANADA

Alberta

Hewlett-Packard (Canada) Ltd.
3030 3rd Avenue N.E.
CALGARY, Alberta T2A 6T7
Tel: (403) 235-3100
AC,CM,E* M,P*

Hewlett-Packard (Canada) Ltd.
11120-178th Street
EDMONTON, Alberta T5S 1P2
Tel: (403) 486-6666
A.CCMEM,P
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

CANADA (Cont'd)

British Columbia
Hewlett-Packard (Canada) Ltd.
10691 Shellbridge Way
RICHMOND,

British Columbia V6X 2W7
Tel: (604) 270-2277

Telex: 610-822-5059
AC,CM,E* M,P*

Hewlett-Packard (Canada) Ltd.

121 - 3350 Douglas Street
VICTORIA, British Columbia V8Z 3L1
Tel: (604) 381-6616

[

Manitoba

Hewlett-Packard (Canada) Ltd.
1825 Inkster Bivd.

WINNIPEG, Manitoba R2X 1R3
Tel: (204) 694-2777
ACCMEMP*

New Brunswick
Hewlett-Packard (Canada) Ltd.

814 Main Street

MONCTON, New Brunswick E1C 1E6
Tel: (506) 855-2841

C

Nova Scotia

Hewlett-Packard (Canada) Ltd.
Suite 111

900 Windmill Road

DARTMOUTH, Nova Scotia B3B 1P7
Tel: (902) 469-7820

C,CM,E* M,P*

Ontario

Hewlett-Packard (Canada) Ltd.
3325 N. Service Rd., Unit 3
BURLINGTON, Ontario L7N 3G2
Tel: (416) 335-8644

CM*

Hewlett-Packard (Canada) Ltd.
496 Days Road

KINGSTON, Ontario K7TM 5R4
Tel: (613) 384-2088

C

Hewlett-Packard (Canada) Ltd.
552 Newbold Street

LONDON, Ontario N6E 2S5

Tel: (519) 686-9181
AC.CM,E* M,P*

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
ACCMEM,P

Hewlett-Packard (Canada) Ltd.
2670 Queensview Dr.
OTTAWA, Ontario K2B 8K1

Tel: (613) 820-6483
A.C.CM,E* M,P*

Hewlett-Packard (Canada) Ltd.
The Oaks Plaza, Unit #9

2140 Regent Street
SUDBURY, Ontario, P3E 558
Tel: (705) 522-0202

C

Hewlett-Packard (Canada) Ltd.
3790 Victoria Park Ave.
WILLOWDALE, Ontario M2H 3H7
Tel: (416) 499-2550

c

Quebec

Hewlett-Packard (Canada) Ltd.
17500 Trans Canada Highway
South Service Road
KIRKLAND, Quebec H9J 2X8
Tel: (514) 697-4232
A,CCMEMP*

Hewlett-Packard (Canada) Ltd.
1150 rue Claire Fontaine
QUEBEC CITY, Quebec G1R 5G4
Tel: (418) 648-0726

C

Hewlett-Packard (Canada) Ltd.

130 Robin Crescent

SASKATOON, Saskatchewan S7L 6M7
Tel: (306) 242-3702

c

CHILE

ASC Ltda.

Austria 2041

SANTIAGO

Tel: 223-5946, 223-6148
Telex: 340192 ASC CK
CP

Isical Ltda.

Av. Italia 634 Santiago
Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: 440283 JCYCL CZ
CM.EM

Metrolab S.A.

Monijitas 454 of. 206
SANTIAGO

Tel: 395752, 398296
Telex: 340866 METLAB CK
A

Olympia (Chile) Ltda.

Av. Rodrigo de Araya 1045
Casilla 256-V

SANTIAGO 21

Tel: 225-5044

Telex: 340892 OLYMP

Cable: Olympiachile Santiagochile
CP

CHINA, People’s

Republic of

China Hewlett-Packard, Ltd.
47/F China Resources Bidg.
26 Harbour Road

HONG KONG

Tel: 5-8330833

Telex: 76793 HPA HX
Cable: HP ASIA LTD

At M*

China Hewlett-Packard, Ltd.

P.0. Box 9610, Beijing

4th Floor, 2nd Watch Factory Main
Bidg.

Shuang Yu Shu, Bei San Huan Rd.
Hai Dian District

BEWING

Tel: 28-0567

Telex: 22601 CTSHP CN

Cable: 1920 Beijing
ACCMEMP

COLOMBIA
Instrumentacion

H. A. Langebaek & Kier S.A.
Carrera 4A No. 52A-26
Apartado Aereo 6287
BOGOTA 1, D.E.

Tel: 212-1466

Telex: 44400 INST CO

Cable: AARIS Bogota
CMEM

Nefromedicas Ltda.

Calle 123 No. 9B-31
Apartado Aereo 100-958
BOGOTAD.E,, 10

Tel: 213-5267, 213-1615
Telex: 43415 HEGAS CO
A

Compumundo
Avenida 15 # 107-80
BOGOTAD.E.

Tel: 214-4458

Telex: 45466 MARICO
P

Carvajal, S.A.

Calle 29 Norte No. 6A-40
Apartado Aereo 46

CALI

Tel: 368-1111

Telex: 55650

CEP

CONGO
Seric-Congo
B. P. 2105
BRAZZAVILLE
Tel: 815034
Telex: 5262

COSTARICA

Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159

SAN JOSE

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CMEM

CYPRUS

Telerexa Ltd.

P.O. Box 4809

14C Stassinos Avenue
NICOSIA

Tel: 62698

Telex: 2894 LEVIDO CY
EMP

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
ACCMEM,P

Hewlett-Packard A/S
Rolighedsvej 32

DK-8240 RISSKOV, Aarhus
Tel: (06) 17-60-00

Telex: 37409 hpas dk

CE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomés Mejia y Cotes No. 60
Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA)
P

ECUADOR

CYEDE Cia. Ltda.
Avenida Eloy Alfaro 1749
y Belgica

Casilla 6423 CCl

QuITO

Tel: 450-975, 243-052
Telex: 22548 CYEDE ED
CMEP

Medtronics

Valladolid 524 Madrid
P.0. 9171, QUITO

Tel: 223-8951

Telex: 2298 ECKAME ED
A

Hospitalar S.A.

Robles 625

Casilla 3590

QuiTo

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
M

Ecuador Overseas Agencies C.A.
Calle 9 de Octubre #818

P.O. Box 1296, Guayaquil
QuITO

Tel: 306022

Telex: 3361 PBCGYE ED

M

EGYPT

Sakrco Enterprises
70, Mossadak Str.
Dokki, Giza
CAIRO

Tel: 706440
Telex: 93146

C

International Engineering Associates
24-Hussein Hegazi Street
Kasr-el-Ain

CAIRO

Tel: 23829, 21641

Telex: 93830 IEA UN

Cable: INTEGASSO

EM*

S.5.C. Medical

40 Gezerat El Arab Street
Mohandessin

CAIRO

Tel: 803844, 805998, 810263
Telex: 20503 SSC UN

Mt

EL SALVADOR
IPESA de Ei Salvador S.A.
29 Avenida Norte 1223
SAN SALVADOR

Tel: 26-6858, 26-6868
Telex: 20539 IPESA SAL
ACCMEP

ETHIOPIA
Seric-Ethiopia
P.0. Box 2764
ADDIS ABABA
Tel: 185114
Telex: 21150
CP

FINLAND
Hewlett-Packard Oy
Piispankalliontie 17
02200 ESPOO

Tel: 00358-0-88721

Telex: 121563 HEWPA SF
ACCMEMP

FRANCE
Hewlett-Packard France
Z.1. Mercure B

Rue Berthelot

13763 Les Milles Cedex
AIX-EN-PROVENCE

Tel: (42) 59-41-02
Telex: 410770F
ACEMP*

Hewlett-Packard France
64, rue Marchand Saillant
61000 ALENCON

Tel: (33) 29 04 42

Hewlett-Packard France
28 rue de la Republique
Boite Postale 503

25026 BESANCON Cedex
Tel: (81) 83-16-22

Telex: 361157

CM

Hewlett-Packard France
Chemin des Mouilles

Boite Postale 162

69130 ECULLY Cedex (Lyon)
Tel: (78) 833-81-25

Telex: 310617F

ACEM

Hewlett-Packard France

Parc d'activités du Bois Briard
2, avenue du Lac

91040 EVRY Cedex

Tek 6 077-96 60

Telex: 692315F

E

Hewlett-Packard France

5, avenue Raymond Chanas
38320 EYBENS (Grenoble)

Tel: (76) 62-57-98

Telex: 980124 HP GRENOB EYBE
C

Hewlett-Packard France
Rue Fernand. Forest
Z.A. Kergaradec
29239 GOUESNOU

Tel: (98) 41-87-90

Hewlett-Packard France
Centre d'affaires Paris-Nord
Bétiment Ampére

Rue de la Commune de Paris
Boite Postale 300

93153 LE BLANC-MESNIL
Tel: (1) 865-44-52

Telex: 211032F

CEM

Hewlett-Packard France

Parc d'activités Cadera

Quartier Jean-Mermoz

Avenue du Président JF Kennedy
F-33700 MERIGNAC (Bordeaux)
Tel: (56) 34-00-84

Telex: 550105F

CEM

Hewlett-Packard France
Immueble “Les 3 B”
Nouveau chemin de la Garde
ZAC du Bois Briand

44085 NANTES Cedex

Tel: (40) 50-32-22

Telex: 711085F

C' *

Hewlett-Packard France

125, rue du Faubourg Bannier
45000 ORLEANS

Tel: (38) 68 01 63



FRANCE (Cont'd)

Hewlett-Packard France

Zone Industrielle de Courtaboeuf
Avenue des Tropiques

91947 Les Ulis Cedex ORSAY
Tel: (6) 907-78-25

Telex: 600048F

AC.CMEMP

Hewlett-Packard France

Paris Porte-Maillot

15, boulevard de L'Amiral-Bruix
75782 PARIS Cedex 16

Tel: (1) 502-12-20

Telex: 613663F

CM,P

Hewlett-Packard France
124, Boulevard Tourasse
64000 PAU

Tel: (59) 80 38 02

Hewlett-Packard France

-2 Allée de la Bourgonnette
35100 RENNES

Tel: (99) 51-42-44

Telex: 740912F
C,CM,EM,P*

Hewlett-Packard France
98 avenue de Bretagne
76100 ROUEN

Tel: (35) 63-57-66
Telex: 770035F

C

Hewilett-Packard France

4, rue Thomas-Mann

Boite Postale 56

67033 STRASBOURG Cedex
Tel: (88) 28-56-46

Telex: 890141F

C.EM,pP*

Hewlett-Packard France

La Péripole it

20, chemin du Pigeonnier de la Cépiére
F-31083 TOULOUSE Cedex

Tel: (61) 40-11-12

Telex: 531639F

ACEP*

Hewlett-Packard France
9, rue Baudin

26000 VALENCE

Tel: (75) 42 76 16

Hewlett-Packard France
Carolor

ZAC de Bois Briand
57640 VIGY (Metz)

Tel: (8) 771 20 22

C

Hewlett-Packard France

Parc d'activité des Prés

1, rue Papin

59658 VILLENEUVE D’ASCQ Cedex
Tel: (20) 47 78 78

Telex: 160124F

CEM,P*

GABON
Sho Gabon
P.0. Box 89
LIBREVILLE
Tel: 721 484
Telex: 5230

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Geschéftsstelle
Keithstrasse 2-4

D-1000 BERLIN 30

Tel: (030) 21 99 04-0
Telex: 018 3405 hpbin d
ACEMP

Hewlett-Packard GmbH
Vertriebszentrun SUdwest
Schickardstrasse 2
D-7030 BOBLINGEN

Tel: (07031) 645-0
Telex: 7265 743 hep
ACCMEMP

Hewlett-Packard GmbH
Vertriebszentrum West
Berliner Strasse Il
D-4030 RATINGEN 3
Tel: (02102) 494-0
Telex: 589 070 hprad
ACEMP

Hewlett-Packard GmbH
Geschéftsstelle
Schleefstr. 28a

D-4600 DORTMUND-41
Tel: (0231) 45001
Telex: 822858 hepdad
ACE

Hewlett-Packard GmbH
Vertrigbszentrum Mitte
Hewlett-Packard-Strasse
D-6380 BAD HOMBURG
Tel: (06172) 400-0
Telex: 410 844 hpbhg
ACEMP

Hewlett-Packard GmbH
Vertriebszentrum Nord
Kapstadtring 5

D-2000 HAMBURG 60

Tel: (040) 63804-1

Telex: 021 63 032 hphh d
ACEMP

Hewlett-Packard GmbH
Geschéftsstelle
Heidering 37-39
D-3000 HANNOVER 61
Tel: (0511) 5706-0
Telex: 092 3259
ACCMEMP

Hewlett-Packard GmbH
Geschéftsstelle
Rosslauer Weg 2-4
D-6800 MANNHEIM

Tel: (0621) 70 05-0
Telex: 0462105

ACE

Hewlett-Packard GmbH
Geschéftsstelle
Messerschmittstrasse 7
D-7910 NEU ULM

Tel: (0731) 70 73-0

Telex: 0712816 HP ULM-D
ACE*

Hewlett-Packard GmbH
Geschéftsstelle
Emmericher Strasse 13
D-8500 NURNBERG 10
Tel: (0911) 5205-0
Telex: 0623 860 hpnbg
C.CMEM,P

Hewlett-Packard GmbH
Vertriebszentrum Std
Eschenstrasse 5
D-8028 TAUFKIRCHEN
Tel: (089) 61 20 7-0
Telex: 0524985
ACCMEMP

Hewlett-Packard GmbH
Geschéftsstelle
Ermlisallee

7517 WALDBRONN 2
Tel: (07243) 602-0
Telex: 782 838 hepk
ACE

GREAT BRITAIN
See United Kingdom

GREECE

Hewlett-Packard A.E.

178, Kifissias Avenue

6th Floor

Halandri-ATHENS

Greece

Tel: 6471543, 6471673, 6472971
Telex: 221 286 HPHLGR
ACCM** EM,P

Kostas Karaynnis S.A.

8, Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
AC*'.CME

Impexin
Intelect Div.
209 Mesogion
11525 ATHENS
Tel: 6474481/2
Telex: 216286
P

Haril Company

38, Mihalakopoulou
ATHENS 612

Tel: 7236071
Telex: 218767

M

Hellamco

P.O. Box 87528
18507 PIRAEUS
Tel: 4827049
Telex: 241441
A

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telex: 3055765 IPESA GU
AC.CMEM,P

HONG KONG

Hewlett-Packard Hong Kong, Ltd.

G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tel: 5-8323211

Telex: 66678 HEWPA HX
Cable: HEWPACK Hong Kong
ECP

CET Ltd.

10th Floor, Hua Asia Bldg.
64-66 Gloulester Road
HONG KONG

Tel: (5) 200922

Telex: 85148 CET HX

CM

Schmidt & Co. (Hong Kong) Ltd.
18th Floor, Great Eagle Centre
23 Harbour Road

HONG KONG

Tel: 5-8330222

Telex: 74766 SCHMC HX

AM

ICELAND
Hewlett-Packard Iceland
Hoefdabakka 9

110 Reykjavik

Tel: (1) 67 1000
ACCMEMP

INDIA

Computer products are sold through
Blue Star Ltd.All computer repairs and
maintenance service is done through
Computer Maintenance Corp.

Blue Star Ltd.

Sabri Complex 2nd Floor
24 Residency Rd.
BANGALORE 560 025
Tel: 55660, 578881
Telex: 0845-430

Cable: BLUESTAR
AC*'.CME

Blue Star Ltd.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 4933101, 4933222
Telex: 011-71051
Cable: BLUESTAR
AM

Blue Star Ltd.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6155, 422-6556
Telex: 011-71193 BSSS IN
Cable: FROSTBLUE
AC*CMEM

Blue Star Ltd.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235, 65236

Cable: BLUE STAR

A

Blue Star Ltd.

7 Hare Street
CALCUTTA 700 001
Tel: 230131, 230132
Telex: 021-7655
Cable: BLUESTAR
AM

Blue Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 472056, 470238

Telex: 041-379

Cable: BLUESTAR

AM

Blue Star Ltd.

13 Community Center
New Friends Colony
NEW DELHI 110 065
Tel: 633773, 634473
Telex: 031-61120
Cable: BLUEFROST
AC*.CMEM

Blue Star Ltd.

15/16 C Wellesley Rd.
PUNE 411011

Tel: 22775

Cable: BLUE STAR

A

Blue Star Ltd.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057, 72058

Telex: 0155645

Cable: BLUEFROST

AE

Blue Star Ltd.

T.C. 7/603 Poornima
Maruthunkuzhi
TRIVANDRUM 695 013
Tel: 65799, 65820
Telex: 0884-259
Cable: BLUESTAR

E

Computer Maintenance Corporation

Ltd.

115, Sarojini Devi Road
SECUNDERABAD 500 003
Tel: 310-184, 345-774
Telex: 031-2960

c**

INDONESIA

BERCA Indonesia P.T.
P.0.Box 496/ Jkt.

JI. Abdul Muis 62
JAKARTA

Tel: 21-373009

Telex: 46748 BERSAL IA
Cable: BERSAL JAKARTA
P

BERCA Indonesia P.T.
P.0.Box 2497/Jkt

Antara Bldg., 12th Floor

JI. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 21-340417, 341445
Telex: 46748 BERSAL 1A
ACEM

BERCA Indonesia P.T.

Jalan Kutai 24

SURABAYA

Tel: 67118

Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
A*EMP

IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 9B/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ IK
C

IRELAND
Hewlett-Packard Ireland Ltd.
82/83 Lower Leeson Street
DUBLIN2

Tel: 0001 608800

Telex: 30439

ACCMEMP

Cardiac Services Ltd.
Kilmore Road

Artane

DUBLIN5

Tel: (01) 351820
Telex: 30439

M

A
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SALES & SUPPORT OFFICES

Arranged alphabetically by country

ISRAEL
Eldan Electronic Instrument Ltd.
P.0.Box 1270

. JERUSALEM 91000

16, Ohaliav St.

JERUSALEM 94467

Tel: 533 221, 553 242
Telex: 26231 AB/PAKRD IL
AM

Computation and Measurement
Systems (CMS) Ltd.

11 Masad Street

67060

TEL-AVIV

Tel: 388 388

Telex: 33569 Motil IL
C.CMEP

ITALY

Hewlett-Packard ltaliana S.p.A
Traversa 99C

Via Giulio Petroni, 19

1-70124 BARI

Tel: (080) 41-07-44

CM

Hewilett-Packard ltaliana S.p.A.

Via Emilia, 51/C

1-40011 BOLOGNA Anzola Dell'Emilia
Tel: (051) 731061

Telex: 511630

CEM

Hewlett-Packard Haliana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

C

Hewlett-Packard ltaliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL
NAVIGLIO

(Milano)

Tel: (02) 4459041

Telex: 334632

ACCMEMP

Hewlett-Packard Italiana S.p.A.
Via C. Colombo 49

1-20090 TREZZANO SUL
NAVIGLIO

(Milano)

Tel: (02) 4459041

Telex: 322116

c

Hewilett-Packard Italiana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

1-80131 NAPOL!

Tel: (081) 7413544

Telex: 710698

A**CEM

Hewlett-Packard Italiana S.p.A.
Viale G. Modugno 33

1-16156 GENOVA PEGL!

Tel: (010) 68-37-07

Telex: 215238

CE

Hewlett-Packard ltaliana S.p.A.
Via Pelizzo 15

1-35128 PADOVA

Tel: (049) 664888

Telex: 430315

AGCEM

Hewlett-Packard Italiana S.p.A.
Viale C. Pavese 340

1-00144 ROMA EUR

Tel: (06) 54831

Telex: 610514

ACEMP*

Hewlett-Packard Italiana S.p.A.
Via di Casellina 57/C

1-50018 SCANDICCI-FIRENZE
Tel: (055) 753863

CEM

Hewilett-Packard ltaliana S.p.A.
Corso Svizzera, 185

1-10144 TORINO

Tel: (011) 74 4044

Telex: 221079

A*.CE

IVORY COAST
S.ITEL

Saciete Ivoirienne de
Telecommunications
Bd. Giscard d'Estaing
Carrefour Marcory
Zone 4.A.

Boite postale 2580
ABIDJAN 01

Tel: 353600

Telex: 43175

E

S.LT.L

Immeuble “Le General”
Av. du General de Gaulle
01 BP 161

ABIDJAN 01

Tel: 321227

CP

JAPAN
Yokogawa-Hewlett-Packard Ltd.
162-1, Onna

ATSUGI, Kanagawa, 243

Tel: (0462) 25-0031

C.CME

Yokogawa-Hewlett-Packard Ltd.
Meiji-Seimei Bldg. 6F

3-1 Hon Chiba-Cho

CHIBA, 280

Tel: 472 25 7701

CE

Yokogawa-Hewlett-Packard Ltd.
Yasuda-Seimei Hiroshima Bldg.
6-11, Hon-dori, Naka-ku
HIROSHIMA, 730

Tel: 82-241-0611

Yokogawa-Hewlett-Packard Ltd.
Towa Building

2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4791

CE

Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi 82 Bldg

3-4 Tsukuba

KUMAGAYA, Saitama 360

Tel: (0485) 24-6563

C.CME

Yokogawa-Hewlett-Packard Ltd.
Asahi Shinbun Daiichi Seimei Bldg.
4-7, Hanabata-cho

KUMAMOTO, 860

Tel: (096) 354-7311

CE

Yokogawa-Hewlett-Packard Ltd.
Shin-Kyoto Center Bldg.

614, Higashi-Shiokoji-cho
Karasuma-Nishiiru

Shiokoji-dori, Shimogyo-ku
KYOTO, 600

Tel: 075-343-0921

CE

Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Bldg

4-73, Sanno-maru, 1 Chome
MITO, Ibaraki 310

Tel: (0292) 25-7470

C.CME

Yokogawa-Hewlett-Packard Ltd.
Meiji-Seimei Kokubun Bldg. 7-8
Kokubun, 1 Chome, Sendai
MIYAGI, 980

Tel: (0222) 25-1011

CE

Yokogawa-Hewlett-Packard Ltd.
Nagoya Kokusai Center Building
47-1, Nagono, 1 Chome
Nakamura-ku

NAGOYA, 450

Tel: (052) 571-5171

C.CM,EM

Yokogawa-Hewlett-Packard Ltd.
Saikyoren Building

1-2 Dote-machi, OHMIYA
Saitama 330

Tel: (0486) 45-8031

Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

0SAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
A.C.CMEM,P*

Yokogawa-Hewlett-Packard Ltd.
27-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311

Yokogawa-Hewlett-Packard Ltd.
Daiichi Seimei Bldg.

7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku,TOKYO 160

Tel: 03-348-4611

CE

Yokogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
ACCMEMP*

Yokogawa Hokushin Electric Corp.

9-32 Nokacho 2 Chome

2 Chome Musashino-shi
TOKYO, 180

Tel: (0422) 54-1111

Telex: 02822-421 YEW MTK J
A

Yokogawa-Hewilett-Packard Ltd.
Meiji-Seimei

Utsunomiya Odori Building

1-5 Odori, 2 Chome
UTSUNOMIYA, Tochigi 320

Tel: (0286) 33-1153

CE

Yokogawa-Hewlett-Packard Ltd.
Yasuda Seimei Yokohama Nishiguchi
Bldg.

30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221

Tel: (045) 312-1252

CE

JORDAN

Scientific and Medical Supplies Co.
P.0. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO

CEMP

KENYA

ADCOM Ltd., Inc., Kenya
P.0.Box 30070

NAIROBI

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Hewilett-Packard Co. Ltd.
Dongbang Yeoeuido Building
12-16th Floors

36-1 Yeoeuido-dong
Yongdeungpo-ku

SEOUL

Tel: 784-2666, 784-4666

Telex: 25166 SAMSAN K
ACCMEM,P

Young In Scientific Co., Ltd.
Youngwha Building

547 Shinsa Dong, Kangnam-ku
SEOUL 135

Tel: 5467771

Telex: K23457 GINSCO

A

KUWAIT

Al-Khaldiya Trading & Contracting
P.0. Box 830

SAFAT

Tel: 424910, 411726

Telex: 22481 AREEG KT

Cable: VISCOUNT

EMA

Gulf Computing Systems
P.0. Box 25125

SAFAT

Tel: 435969

Telex: 23648

-]

Photo & Cine Equipment
P.0. Box 270

SAFAT

Tel: 2445111

Telex: 22247 MATIN KT
Cable: MATIN KUWAIT
P

W.J. Towell Computer Services
P.0. Box 5897

SAFAT

Tel: 2462640

Telex: 30336 TOWELL KT

[

LEBANON

Computer Information Systems S.A.L.
Chammas Building

P.0. Box 11-6274 Dora

BEIRUT

Tel: 89 40 73

Telex: 42309

CEMP

LIBERIA
Unichemicals Inc.
P.0. Box 4509
MONROVIA

Tel: 224282
Telex: 4509

E

MADAGASCAR
Technique et Precision
12, rue de Nice

P.O. Box 1227

101 ANTANANARIVO
Tel: 22090

Telex: 22255

P

LUXEMBOURG
Hewlett-Packard Belgium S.A./N.V.
Bivd de la Woluwe, 100

Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
ACCMEM,P

MALAYSIA

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.

9th Floor

Chung Khiaw Bank Building

46, Jalan Raja Laut

KUALA LUMPUR

Tel: 03-986555

Telex: 31011 HPSM MA
ACEMP*

Protel Engineering
P.0.Box 1917

Lot 6624, Section 64
23/4 Pending Road
Kuching, SARAWAK

Tel: 36299

Telex: 70904 PROMAL MA
Cable: PROTELENG
AEM

MALTA

Philip Toledo Ltd.
Birkirkara P.O. Box 11
Notabile Rd.

MRIEHEL

Tel: 447 47, 455 66
Telex: 1649

EMP

MAURITIUS
Blanche Birger Co. Ltd.
18, Jules Koenig Street
PORT LOUIS

Tel: 20828

Telex: 4296

P

MEXICO

Hewlett-Packard de Mexico, S.A.
Francisco J. Allan #30

Colonia Nueva

Los Angeles 27140

COAHUILA, Torreon

Tel: 37220

]

Hewlett-Packard de Mexico, S.A.
Monti Morelos 299

Fraccionamiento Loma Bonita 45060
GUADALAJARA, Jalisco

Tel: 316630/314600

Telex: 0684 186 ECOME

P



MEXICO (Cont'd)
Microcomputadoras Hewilett-Packard,
S.A

Monti Pelvoux 115

LOS LOMAS, Mexico, D.F.

Tel: 520-9127

P

Hewlett-Packard Mexicana, S.A.
de C.V.

Av. Periferico Sur No. 6501
Tepepan, Xochimilco

16020 MEXICO D.F.

Tel: 6-76-46-00

Telex: 17-74-507 HEWPACK MEX
AC.CMEM,P

Hewlett-Packard De Mexico (Polanco)
Avenida Ejercito Nacional #579
2day3er piso

Colonia Granada 11560

MEXICO D.F.

Tel: 254-4433

p

Hewlett-Packard De Mexico, S.A.
deC.V.

Czda. del Valle

409 Ote. 4th Piso

Colonia del Valle

Municipio de Garza Garcid
66220 MONTERREY, Nuevo Le6n
Tel: 78 42 41

Telex: 038 410

P

MOROCCO

Etablissement Hubert Dolbeau & Fils
81 rue Karatchi

B.P. 11133

CASABLANCA

Tel: 3041-82, 3068-38

Telex: 23051, 22822

E

Gerep

2, rue Agadir

Boite Postale 156
CASABLANCA 01

Tel: 272093, 272095
Telex: 23 739

P

Sema-Maroc
Dept. Seric

6, rue Lapebie
CASABLANCA
Tel: 260980
Telex: 21641
C.P

NETHERLANDS
Hewlett-Packard Nederland B.V.
Startbaan 16

1187 XR AMSTELVEEN

P.O. Box 667

NL1180 AR AMSTELVEEN

Tel: (020) 547-6911

Telex: 13 216 HEPA NL
ACCMEM,P

Hewlett-Packard Nederland B.V.
Bongerd 2

NL 2906VK CAPELLE A/D NSSEL
P.O. Box 41

NL 2900AA CAPELLE A/D NSSEL
Tel: (10) 51-64-44

Telex: 21261 HEPAC NL

CE

Hewlett-Packard Nederland B.V.
Pastoor Petersstraat 134-136
NL 5612 LV EINDHOVEN

P.O. Box 2342

NL 5600 CH EINDHOVEN

Tel: (040) 326911

Telex: 51484 hepae nl
ACEMP

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
5 Owens Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPAK Auckland
C.CMEP* '

Hewilett-Packard (N.Z.) Ltd.

4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.O. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
C.CMEP

Northrop Instruments & Systems Ltd.
369 Khyber Pass Road

P.O. Box 8602

AUCKLAND

Tel: 794-091

Telex: 60605

AM

Northrop Instruments & Systems Ltd.
110 Mandeville St.

P.O. Box 8388

CHRISTCHURCH

Tel: 488-873

Telex: 4203

AM

Northrop Instruments & Systems Ltd.
Sturdee House

85-87 Ghuznee Street

P.O. Box 2406

WELLINGTON

Tel: 850-091

Telex: NZ 3380

AM

NIGERIA

Elmeco Nigeria Ltd.

48, Calcutta Crescent Apapa
P.0. Box 244and

LAGOS

E

NORTHERN IRELAND
See United Kingdom

NORWAY

Hewlett-Packard Norge A/S
Folke Bernadottes vei 50

P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: 0047/5/16 55 40

Telex: 76621 hpnas n

CEM

Hewlett-Packard Norge A/S
Osterndalen 16-18

P.O. Box 34

N-1345 OSTERAS

Tel: 0047/2/17 11 80
Telex: 76621 hpnas n
ACCMEM,P

OMAN

Khimjit Ramdas

P.0. Box 19

MUSCAT/SULTANATE OF OMAN
Tel: 745601

Telex: 5289 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.0.Box 169
MUSCAT/SULTANATE OF OMAN
Tel: 734201

Telex: 5274 BAHWAN MB

E

Imtac LLC

P.O. Box 8676
MUTRAH/SULTANATE OF OMAN
Tel: 601695

Telex: 5741 Tawoos On

ACM

PAKISTAN

Mushko & Company Ltd.
House No. 16, Street No. 16
Sector F-6/3

ISLAMABAD

Tel: 824545

Cable: FEMUS Islamabad
AEM,P*

Mushko & Company Ltd.
Oosman Chambers

Abdullah Haroon Road
KARACHI 0302

Tel: 524131, 524132

Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMP*

PANAMA

Electronico Balboa, S.A.
Calle Samuel Lewis, Ed. Alfa
Apartado 4929

PANAMA 5

Tel: 64-2700

Telex: 3483 ELECTRON PG
ACMEMP

PERU

Cfa Electro Médica S.A.

Los Flamencos 145, Ofc. 301/2

San Isidro

Casilla 1030

LIMA 1

Tel: 41-4325, 41-3705

Telex: Pub. Booth 25306 PEC PISIDR
CMEMP

SAMS

Arenida Republica de Panama 3534
San Isidro, LIMA

Tel: 419928/417108

Telex: 20450 PE LIBERTAD

ACP

PHILIPPINES

The Online Advanced Systems Corp.
2nd Floor, Electra House

115-117 Esteban Street

Legaspi Village, Makati

P.O. Box 1510

Metro MANILA

Tel: 815-38-10 (up to 16)

Telex: 63274 ONLINE PN
ACEMP

PORTUGAL

Mundinter Intercambio

Mundial de Comércio S.A.R.L.
Av. Antonio Augusto Aguiar 138
Apartado 2761

LISBON

Tel: (19) 63-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2
1298 LISBOA Codex

Tel: 56-21-82

Telex: 13316 SABASA
A

Telectra-Empresa Técnica de
Equipmentos Eléctricos S.A.R.L.
Rua Rodrigo da Fonseca 103
P.O. Box 2531

LISBON 1

Tel: (19) 68-60-72

Telex: 12598

CME

CP.CS.L

Rua de Costa Cabral 575
4200 PORTO

Tel: 499174/495173
Telex: 26054

CcP

PUERTO RICO
Hewlett-Packard Puerto Rico
101 Mufioz Rivera Av

Esu. Calle Ochoa

HATO REY, Puerto Rico 00918
Tel; (809) 754-7800
AC.CMMEP

QATAR

Computer Arabia
P.0. Box 2750
DOHA

Tel: 428555

Telex: 4806 CHPARB
p

Nasser Trading & Contracting
P.0.Box 1563

DOHA

Tel: 422170

Telex: 4439 NASSER DH

M

SAUDI ARABIA

Modern Electronics Establishment
Hewilett-Packard Division

P.O. Box 281

Thougbah

AL-KHOBAR 31952

Tel: 895-1760, 895-1764

Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CEM

Modern Electronics Establishment
Hewlett-Packard Division

P.0. Box 1228

JEDDAH

Tel: 644 96 28

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
ACCMEMP

Modern Electronics Establishment
Hewlett-Packard Division
P.0.Box 22015

RIYADH 11495

Tel: 476-3030

Telex: 202049 MEERYD SJ
ACCMEMP

Abdul Ghani EI Ajou Corp.
P.0. Box 78

RIYADH

Tel: 40 41 717

Telex: 200 931 EL AJOU
P

SCOTLAND
See United Kingdom

SENEGAL

Societe Hussein Ayad & Cie.
76, Avenue Georges Pompidou
B.P. 305

DAKAR

Tel: 32339

Cable: AYAD-Dakar

E

Moneger Distribution S.A.
1, Rue Parent

B.P. 148

DAKAR

Tel: 215 671

Telex: 587

P

Systeme Service Conseil (SSC)
14, Avenue du Parachois
DAKAR ETOILE

Tel: 219976

Telex: 577

CP

SINGAPORE
Hewlett-Packard Singapore (Sales)
Pte. Ltd.

08-00 Inchcape House

450-2 Alexandra Road
Alexandra P.O. Box 58
SINGAPORE, 9115

Tel: 4731788

Telex: 34209 HPSGSO RS
Cable: HEWPACK, Singapore
ACEMP

Dynamar International Ltd.
Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 1334

Tel: 747-6188

Telex: 26283 RS

CcM

SOUTH AFRICA
Hewlett-Packard So Africa (Pty.) Ltd.
P.O. Box 120

Howard Place CAPE PROVINCE 7450
Pine Park Center, Forest Drive, Pine-
lands

CAPE PROVINCE 7405

Tel: (021) 53 7954

Telex: 57-20006

AC.CMEM,P

Hewlett-Packard So Africa (Pty.) Ltd.
2nd Floor Juniper House

92 Overport Drive

DURBAN 4067

Tel: (031) 28-4178

Telex: 6-22954

c

Hewlett-Packard So Africa (Pty.) Ltd.
6 Linton Arcade

511 Cape Road

Linton Grange

PORT ELIZABETH 6001

Tel: 041-301201

Telex: 24-2916

C

A



0l

SALES & SUPPORT OFFICES

Arranged alphabetically by country

SOUTH AFRICA (Cont'd)

Hewlett-Packard So Africa (Pty.) Ltd.

Fountain Center
Kalkden Str.
Monument Park Ext 2
PRETORIA 0105

Tel: (012) 45 57258
Telex: 3-21063

CE

Hewlett-Packard So Africa (Pty.) Ltd.

Private Bag Wendywood
SANDTON 2144

Tel: 802-5111, 802-5125

Telex: 4-20877 SA

Cable: HEWPACK Johannesburg
ACCMEMP

SPAIN

Hewlett-Packard Espafiola S.A.
Calle Entenza, 321

08029 BARCELONA

Tel: 3/322 24 51, 32173 54
Telex: 52603 hpbee
ACEMP

Hewlett-Packard Espafiola S.A.
Calle San Vicente S/N

Edificio Albia II-7B

48001 BILBAO

Tel: 4/423 83 06

ACEM

Hewilett-Packard Espafola S.A.
Crta. de la Corufa, Km. 16, 400
Las Rozas

E-MADRID

Tel: (1) 637.00.11

Telex: 23515 HPE

CM

Hewlett-Packard Espafiola S.A.
Avda. S. Francisco Javier, S/N
Planta 10. Edificio Sevilla 2
41005 SEVILLA

Tel: 54/64 44 54

Telex: 72933

ACMP

Hewlett-Packard Espafiola S.A.
Isabel La Catolica, 8

46004 VALENCIA

Tel: 0034/6/351 59 44

CP

SWEDEN
Hewlett-Packard Sverige AB
Ostra Tuligatan 3

§-21128 MALMO

Tel: (040) 70270

Telex: (854) 17886 (via Spanga
office)

CcP

Hewlett-Packard Sverige AB
Skalholtsgatan 9, Kista

Box 19

5-16393 SPANGA

Tel: (08) 750-2000

Telex: (854) 17886

Telefax: (08) 7527781
ACCMEMP

Hewlett-Packard Sverige AB
Frotalisgatan 30

$-42132 VASTRA-FROLUNDA (Gothen-

burg)

Tel: (031) 49-09-50

Telex: (854) 17886 (via Spanga
office)

ACCMEMP

SUDAN

Mediterranean Engineering & Trading

Co. Ltd.

P.0. Box 1025
KHARTOUM
Tel: 41184
Telex: 24052
CP

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASEL

Tel: (61) 33-59-20

A

Hewlett-Packard (Schweiz) AG
7, rue du Bois-du-Lan

Case postale 365

CH-1217 MEYRIN 1

Tel: (0041) 22-83-11-11
Telex:27333 HPAG CH

C.CM

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 WIDEN

Tel: (0041) 57 31 21 11
Telex: 53933 hpag ch

Cable: HPAG CH
ACCMEMP

SYRIA

General Electronic Inc.

Nuri Basha Ahnaf Ebn Kays Street
P.0. Box 5781

DAMASCUS

Tel: 33-24-87

Telex: 411 215

Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
P.0.Box 2308

Abu Rumaneh
DAMASCUS

Tel: 33 45 92

Telex: 411 771

M

TAIWAN

Hewlett-Packard Taiwan
Kaohsiung Office

11/F, 456, Chung Hsiao 1st Road
KAOHSIUNG

Tel: (07) 2412318

CE

Hewlett-Packard Taiwan

8th Floor, Hewlett-Packard Building
337 Fu Hsing North Road

TAIPEI

Tel: (02) 712-0404

Telex: 24439 HEWPACK
Cable:HEWPACK Taipei
A.C.CMEM,P

Ing Lih Trading Co.

3rd Floor, 7 Jen-Ai Road, Sec. 2
TAIPEI 100

Tel: (02) 3848191

Cable: INGLIH Taipei

A

THAILAND

Unimesa Co. Ltd.

30 Patpong Ave., Suriwong
BANGKOK 5

Tel: 235-5727

Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACEM

Bangkok Business Equipment Ltd.

5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-8671
Telex: 87699-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
<]

TOGO

Societe Africaine De Promotion
Immeuble Sagap

22, Rue d'Atakpame

B.P. 4150

LOME

Tel: 21-62-88

Telex: 5304

P

TRINIDAD & TOBAGO
Caribbean Telecoms Ltd.

Corner McAllister Street &
Eastern Main Road, Laventille
P.O. Box 732

PORT-OF-SPAIN

Tel: 624-4213

Telex: 22561 CARTEL WG
Cable: CARTEL, PORT OF SPAIN
CMEM,P

Computer and Controls Ltd.

P.O. Box 51

66 Independence Square
PORT-OF-SPAIN

Tel: 62-279-85

Telex: 3000 POSTLX WG, ACCT
LOOS0 AGENCY 1264

AP

Feral Assoc.

8 Fitzgerald Lane
PORT-OF-SPAIN

Tel: 62-36864, 62-39255
Telex: 22432 FERALCO
Cable: FERALCO

M

TUNISIA

Precision Electronique S.A.R.L.
31 Avenue de la Liberte
TUNIS

Tel: 893937

Telex: 13238

-]

Tunisie Electronique S.A.R.L.
94, Av. Jugurtha, Mutuelleville
1002 TUNIS-BELVEDERE

Tel: 280144

Telex: 13238

CEP

Corema S.A.

23, bis Rue de Marseille
TUNIS

Tel: 253-821

Telex: 14812 CABAM TN
M

TURKEY

EMA

Mediha Eldem Sokak No. 41/6
Yenisehir

ANKARA

Tel: 319175

Telex: 46912 KTX TR

Cable: EMATRADE ANKARA
M

Teknim Company Ltd.
Iran Caddesi No. 7
Kavaklidere

ANKARA

Tel: 275800

Telex: 42155 TKNM TR
E.CM

Saniva Bilgisayar Sistemleri A.S.
Buyukdere Caddesi 103/6
Gayrettene

ISTANBUL

Tel: 1727030

Telex: 26345 SANI TR

CP

Best Inc.

Esentepe, Gazeteciler Sitesi
Keskin Kalemy

Sokak 6/3, Gayrettepe
ISTANBUL

Tel: 1721328

Telex: 42490

A

UNITED ARAB
EMIRATES

Emitac Ltd.

P.0. Box 1641

SHARJAH

Tel: 591181

Telex: 68136 EMITAC EM
Cable: EMITAC SHARJAH
ECMPA

Emitac Ltd.

P.0. Box 2711

ABU DHABI

Tel: 820419-20

Cable: EMITACH ABUDHABI

Emitac Ltd.
P.O. Box 8391
DUBAI,

Tel: 377591

Emitac Ltd.

P.0. Box 473
RAS AL KHAIMAH
Tel: 28133, 21270

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard Ltd.
Trafalgar House
Navigation Road
ALTRINCHAM
Cheshire WA14 1NU
Tel: 061 928 6422
Telex: 668068
ACEMP

Hewlett-Packard Ltd.
Miller House

The Ring, BRACKNELL
Berks RG12 1XN

Tel: 0344 424898
Telex: 848733

E

Hewlett-Packard Ltd.

Elstree House, Elstree Way
BOREHAMWOOD, Herts WD6 1SG
Tel: 01.207 5000

Telex: 8952716

CE

Hewlett-Packard Ltd.

Oakfield House, Oakfield Grove
Clifton BRISTOL, Avon BS8 2BN
Tel: 0272 736806

Telex: 444302

CEP

Hewlett-Packard Ltd.
Bridewell House

9 Bridewell Place
LONDON EC4V 6BS
Tel: 01 583 6565
Telex: 298163

C.P

Hewlett-Packard Ltd.
Pontefract Road

NORMANTON, West Yorkshire WF6 1RN

Tel: 0924 895566
Telex: 557355
CpP

Hewlett-Packard Ltd.
The Quadrangle

106-118 Station Road
REDHILL, Surrey RH1 1PS
Tel: 0737 68655

Telex: 947234

CEP

Hewlett-Packard Ltd.

Avon House

435 Stratford Road

Shirley, SOLIHULL, West Midlands
B90 4BL

Tel: 021 745 8800

Telex: 339105

CEP

Hewlett-Packard Ltd.
West End House

41 High Street, West End
SOUTHAMPTON
Hampshire S03 3DQ

Tel: 0703 476767

Telex: 477138

CP

Hewlett-Packard Ltd.

Harmon House

No. 1 George Street
UXBRIDGE, Middlesex UX8 1YH
Tel: 895 720 20

Telex: 893134/5

C.CMEMP

Hewlett-Packard Ltd.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR
Tel: 0734 784774
Telex: 847178
ACEMP

IRELAND

NORTHERN IRELAND
Hewlett-Packard (freland) Ltd.
Carrickfergus Industrial Centre
75 Belfast Road, Carrickfergus
BELFAST BT38 8PH

Tel: 09603 67333

Telex: 747626

CE

SCOTLAND
Hewlett-Packard Ltd.
8 Woodside Place
GLASGOW, G3 7QF
Tel: 041 332 6232
Telex: 779615

CE

Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
Tel: 031 331 1188
Telex: 72682
C.CMEM,P



UNITED STATES

Alabama
Hewlett-Packard Co.

700 Century Park South, Suite 128

BIRMINGHAM, AL 35226
Tel: (205) 822-6802
ACMP*

Hewilett-Packard Co.
420 Wynn Drive
HUNTSVILLE, AL 35805
Tel: (205) 830-2000
C.CM.EM*

Alaska
Hewlett-Packard Co.
3601 C St., Suite 1416
ANCHORAGE, AK 99503
Tel: (907) 563-8855
CE

Arizona
Hewlett-Packard Co.

8080 Pointe Parkway West
PHOENIX, AZ 85044

Tel: (602) 273-8000
ACCMEMP

Hewlett-Packard Co.
3400 East Britannia Dr.
Bldg. C, Suite 124
TUCSON, AZ 85706
Tel: (602) 573-7400
CEM**

California
Hewlett-Packard Co.
99 South Hill Dr.
BRISBANE, CA 94005
Tel: (415) 330-2500
C

Hewlett-Packard Co.

5060 E. Clinton Avenue, Suite 102

FRESNO, CA 93727
Tel: (209) 252-9652
CM

Hewlett-Packard Co.
1421 S. Manhattan Av.
FULLERTON, CA 92631
Tel: (714) 999-6700
C.CMEM

Hewlett-Packard Co.
7408 Hollister Ave. #A
GOLETA, CA 93117
Tel: (805) 685-6100
CE

Hewlett-Packard Co.
5400 W. Rosecrans Bivd.
LAWNDALE, CA 90260
Tel: (213) 643-7500
Telex: 910-325-6608
CM

Hewlett-Packard Co.
2525 Grand Avenue
Long Beach, CA 90815
Tel: (213) 498-1111

4

Hewlett-Packard Co.
3155 Porter Drive
PALO ALTO, CA 94304
Tel: (415) 857-8000
CE

Hewlett-Packard Co.

4244 So. Market Court, Suite A

SACRAMENTO, CA 95834
Tel: (916) 929-7222
A*CEM

Hewlett-Packard Co.
9606 Aero Drive

SAN DIEGO, CA 92123
Tel: (619) 279-3200
C.CMEM

Hewlett-Packard Co.
5725 W. Las Positas Bivd.
Pleasanton, CA 94566
Tel: (415) 460-0282

C

Hewlett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95054
Tel: (408) 988-7000
Telex: 910-338-0586
ACCME

Hewlett-Packard Co.

2150 W. Hilcrest Dr.
THOUSAND 0AKS, CA 91320
(805) 373-7000

C.CM,E

Colorado

Hewlett-Packard Co.

2945 Center Green Court South
Suite A

BOULDER, CO 80301

Tel: (303) 938-3005

ACE

Hewlett-Packard Co.

24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 649-5000
ACCMEM

Connecticut
Hewlett-Packard Co.
500 Sylvan Av.
BRIDGEPORT, CT 06606
Tel: (203) 371-6454
CE

Hewlett-Packard Co.

47 Barnes Industrial Road South
WALLINGFORD, CT 06492

Tel: (203) 265-7801
ACCMEM

Florida

Hewlett-Packard Co.

2901 N.W. 62nd Street

FORT LAUDERDALE, FL 33309
Tel: (305) 973-2600
CEMP*

Hewlett-Packard Co.
6800 South Point Parkway
Suite 301
JACKSONVILLE, FL 32216
Tel: (904) 398-0663

C* M

Hewlett-Packard Co.
6177 Lake Ellenor Drive
ORLANDO, FL 32809

Tel: (305) 859-2900
ACCMEP*

Hewlett-Packard Co.
4700 Bayou Bivd.
Building 5
PENSACOLA, FL 32503
Tel: (904) 476-8422
ACM

Hewlett-Packard Co.
5550 W. Idlewild, 150
TAMPA, FL 33614

Tel: (813) 884-3282
CEMP

Georgia
Hewlett-Packard Co.
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex: 810-766-4890
A.C.CM,EM,P*

Hewlett-Packard Co.
3607 Parkway Lane
Suite 300

NORCROSS, GA 30092
Tel: (404) 448-1894
CEP

Hawaii
Hewlett-Packard Co.

Kawaiahao Plaza, Suite 190

567 South King Street
HONOLULU, Hi 96813
Tel: (808) 526- 1555
ACEM

Idaho
Hewlett-Packard Co.
11309 Chinden Bivd.
BOISE, ID 83707

Tel: (208) 323-2700
C

lllinois
Hewlett-Packard Co.
304 Eldorado Road

P.O. Box 1607
BLOOMINGTON, IL 61701
Tel: (309) 662-9411
CM**

Hewlett-Packard Co.
525 W. Monroe, 1308
CHICAGO, IL 60606
Tel: (312) 930-0010
C

Hewlett-Packard Co.
1200 East Diehl Road
NAPERVILLE, IL 60566
Tel: (312) 357-8800

C

Hewlett-Packard Co.
5201 Tollview Drive

ROLLING MEADOWS, IL 60008

Tel: (312) 255-9800
Telex: 910-687-1066
ACCMEM

Indiana
Hewlett-Packard Co.
11911 N. Meridian St.
CARMEL, IN 46032
Tel: (317) 844-4100
ACCMEM

Hewlett-Packard Co.
3702 Rupp Drive

FT. WAYNE, IN 46815
Tel: (219) 482-4283
CE

lowa

Hewlett-Packard Co.
4070 22nd Av. SW
CEDAR RAPIDS, IA 52404
Tel: (319) 390-4250
CEM

Hewlett-Packard Co.
4201 Corporate Dr.

WEST DES MOINES, IA 50265

Tel: (515) 224-1435
A** CM**

Kansas

Hewlett-Packard Co.

7804 East Funston Road, 203
WICHITA, KS 67207

Tel: (316) 684-8491

CE

Kentucky

Hewlett-Packard Co.

10300 Linn Station Road, 100
LOUISVILLE, KY 40223

Tel: (502) 426-0100

ACM

Louisiana
Hewlett-Packard Co.
160 James Drive East
ST. ROSE, LA 70087
P.0. Box 1449
KENNER, LA 70063
Tel: (504) 467-4100
ACEMP

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, MD 21227
Tel: (301) 644-5800
Telex: 710-862-1943
ACCMEM

Hewlett-Packard Co.

2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
ACCMEM

Massachusetts
Hewlett-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (617) 682-1500
A,C.CM,EM,P*

Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
CE

Michigan
Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 49506
Tel: (616) 957-1970

CM

Hewlett-Packard Co.

39550 Orchard Hill Place Drive
NOVI, MI 48020

Tel: (313) 349-9200

ACEM

Hewlett-Packard Co.

1771 W. Big Beaver Road
TROY, MI 48084

Tel: (313) 643-6474

c

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
8T. PAUL, MN 55113

Tel: (612) 644-1100
ACCMEM

Missouri

Hewlett-Packard Co.

1001 E. 101st Terrace Suite 120
KANSAS CITY, MO 64131-3368
Tel: (816) 941-0411

ACCMEM

Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
ACEM

Nebraska
Hewilett-Packard

10824 Old Mill Rd., Suite 3
OMAHA, NE 68154

Tel: (402) 334-1813

CEM

New Jersey
Hewlett-Packard Co.
120 W. Century Road
PARAMUS, NJ 07653
Tel: (201) 265-5000
ACCMEM

Hewlett-Packard Co.

20 New England Av. West
PISCATAWAY, NJ 08854
Tel: (201) 562-6100
AC.CME

New Mexico
Hewlett-Packard Co.

7801 Jefferson N.E.
ALBUQUERQUE, NM 87109
Tel: (505) 292-1330
CEM

New York
Hewlett-Packard Co.

5 Computer Drive South
ALBANY, NY 12205

Tel: (518) 458-1550
ACEM

Hewlett-Packard Co.
9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621
CE

Hewlett-Packard Co.

200 Cross Keys Office Park
FAIRPORT, NY 14450

Tel: (716) 223-9950
ACCMEM

Hewlett-Packard Co.
7641 Henry Clay Bivd.
LIVERPOOL, NY 13088
Tel: (315) 451-1820
ACCMEM

Hewlett-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
MANHATTAN NY 10119
Tel: (212) 971-0800

CM*

Hewilett-Packard Co.

15 Myers Corner Rd.
Hollowbrook Park, Suite 20
WAPPINGER FALLS, NY 12590
CME

Hewlett-Packard Co.
250 Westchester Avenue
WHITE PLAINS, NY 10604
Tel: (914) 684-6100
C.CME

Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 682-7800
ACCMEM

a



QO

SALES & SUPPORT OFFICES

Arranged alphabetically by country

UNITED STATES (Cont'd)

North Carolina
Hewlett-Packard Co.
305 Gregson Dr.
CARY, NC 27511
Tel: (919) 467-6600
C.CMEM,P*

Hewlett-Packard Co.
9600-H Southern Pine Bivd.
CHARLOTTE, NC 28210

Tel: (704) 527-8780

c*

Hewlett-Packard Co.
5605 Roanne Way
GREENSBORO, NC 27420
Tel: (919) 852-1800
AC,CMEM,P*

OChio

Hewlett-Packard Co.
2717 S. Arlington Road
AKRON, OH 44312

Tel: (216) 644-2270
CE

Hewlett-Packard Co.
23200 Chagrin Bivd #100
BEACHWOOD, OH 44122
Tel: (216) 292-4677

CP

Hewlett-Packard Co.
9920 Carver Road
CINCINNATI, OH 45242
Tel: (513) 891-9870
CM

Hewlett-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
ACCMEM

Hewlett-Packard Co.
9080 Springboro Pike
MIAMISBURG, OH 45342
Tel: (513) 433-2223
ACCME*M

Hewlett-Packard Co.

One Maritime Plaza, 5th Floor
720 Water Street

TOLEDO, OH 43604

Tel: (419) 242-2200

c

Hewlett-Packard Co.
675 Brooksedge Bivd.
WESTERVILLE, OH 43081
Tel: (614) 891-3344
C.CME*

Oklahoma
Hewlett-Packard Co.

3525 N.W. 56th St.

Suite C-100

OKLAHOMA CITY, OK 73112
Tel: (405) 946-9499

CE'M

Hewlett-Packard Co.

3840 S. 103rd E. Ave., 100
TULSA, OK 74146

Tel: (918) 665-3300
A**,CEM*P*

SEPT. 1985

Oregon
Hewlett-Packard Co.
9255 S. W. Pioneer Court
WILSONVILLE, OR 97070
Tel: (503) 682-8000
ACE*M

Pennsylvania
Hewlett-Packard Co.

50 Dorchester Rd.
HARRISBURG, PA 17112
Tel: (717) 657-5900

C

Hewlett-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400
ACEM

Hewlett-Packard Co.
2750 Monroe Boulevard
VALLEY FORGE, PA 19482
Tel: (215) 666-9000
ACCMEM

South Carolina
Hewlett-Packard Co.
Brookside Park, Suite 122
1 Harbison Way
COLUMBIA, SC 29210

Tel: (803) 732-0400

CM

Hewlett-Packard Co.
555 N. Pleasantburg Dr.
Suite 107

GREENVILLE, SC 29607
Tel: (803) 232-8002

c

Tennessee
Hewlett-Packard Co.
One Energy Centr. 200
Pellissippi Pkwy.
KNOXVILLE, TN 37932
Tel: (615) 966-4747
ACM

Hewlett-Packard Co.
3070 Directors Row
Directors Square
MEMPHIS, TN 38131
Tel: (901) 346-8370
ACM

Hewlett-Packard Co.

220 Great Circle Road, Suite 116
NASHVILLE, TN 37228

Tel: (615) 255-1271

CMpP*

Texas
Hewlett-Packard Co.
1826-P Kramer Lane
AUSTIN, TX 78758
Tel: (512) 835-6771
CEP*

Hewlett-Packard Co.
5700 Cromo Dr

EL PASO, TX 79912
Tel: (915) 833-4400
CE* M**

Hewlett-Packard Co.
3952 Sandshell Drive
FORT WORTH, TX 76137
Tel: (817) 232-9500

c

Hewilett-Packard Co.
10535 Harwin Drive
HOUSTON, TX 77036
Tel: (713) 776-6400
ACEMP*

Hewlett-Packard Co.

511 E. John W. Carpenter Fwy.

Royal Tech. Center 100
IRVING, TX 75062

Tel: (214) 556-1950
CE

Hewlett-Packard Co.

109 E. Toronto, Suite 100
MCALLEN, TX 78503

Tel: (512) 630-3030

c

Hewlett-Packard Co.
930 E. Campbell Rd.
RICHARDSON, TX 75081
Tel: (214) 231-6101
AC.CMEMP*

Hewlett-Packard Co.

1020 Central Parkway South
SAN ANTONIO, TX 78216

Tel: (512) 494-9336
ACEMP*

Utah

Hewlett-Packard Co.

3530 W. 2100 South

SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
ACEM

Virginia
Hewlett-Packard Co.
4305 Cox Road

GLEN ALLEN, VA 23060
Tel: (804) 747-7750
ACEMP*

Hewlett-Packard Co.
Tanglewood West Bldg.
Suite 240

3959 Electric Road
ROANOKE, VA 24018
Tel: (703) 774-3444
CEP

Washington
Hewilett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000
ACCMEM

Hewlett-Packard Co.

708 North Argonne Road
SPOKANE, WA 99212-2793
Tel: (509) 922-7000

C

West Virginia
Hewlett-Packard Co.

501 56th

CHARLESTON, WV 25304
Tel: (304) 925-0492
ACM

Wisconsin
Hewilett-Packard Co.
275 N. Corporate Dr.
BROOKFIELD, W1 53005
Tel: (414) 784-8800
ACE*M

URUGUAY

Pablo Ferrando S.A.C. e |.
Avenida ltalia 2877
Casilla de Correo 370
MONTEVIDEO

Tel: 80-2586

Telex: 802586

ACMEM

Olympia de Uruguay S.A.
Maquines de Oficina
Avda. del Libertador 1997
Casilla de Correos 6644
MONTEVIDEO

Tel: 91-1809, 98-3807
Telex: 6342 OROU UY

P

VENEZUELA

Hewlett-Packard de Venezuela C.A.
3A Transversal Los Ruices Norte
Edificio Segre 2 & 3

Apartado 50933

CARACAS 1071

Tel: 239-4133

Telex: 251046 HEWPACK
ACCM,EMP

Hewlett-Packard de Venezuela, C.A.
Centro Civdad Comercial Tamanaco
Nivel C-2 (Nueva Etapa)

Local 53H05

Chuao, CARACAS

Tel: 928291

P

Albis Venezolana S.R.L.
Av. Las Marias, Ota. Alix,
El Pedregal

Apartado 81025
CARACAS 1080A

Tel: 747984, 742146
Telex: 24009 ALBIS VC
A

Tecnologica Medica del Caribe, C.A.

Multicentro Empresarial del Este
Ave. Libertador

Edif. Libertador

Nucleo “C" - Oficina §1-52
CARACAS

Tel: 339867/333780

M

Hewlett-Packard de Venezuela C.A.
Residencias Tia Betty Local 1
Avenida 3 y con calfe 75
MARACAIBO, Estado Zulia

Apartado 2646

Tel: (061) 75801-75805-75806-
80304

Telex: 62464 HPMAR

CE*

Hewlett-Packard de Venezuela C.A.
Urb. Lomas de Este

Torre Trebol — Piso 11

VALENCIA, Estado Carabobo
Apartado 3347

Tel: (041) 222992/223024

cP

YUGOSLAVIA
Do Hermes

General Zdanova 4
YU-11000 BEOGRAD
Tel: 340 327, 342 641
Telex: 11433

ACEP

Hermes

Titova 50

YU-61000 LJUBLJANA
Tel: 324 856, 324 858
Telex: 31583

CEMP

Elektrotehna

Titova 51

YU-61000 LJUBLJANA
CM

ZAIRE

Computer & Industrial Engineering
25, Avenue de la Justice

B.P. 12797

KINSHASA, Gombe

Tel: 32063

Telex: 21562

CP

ZAMBIA

R.J. Tilbury (Zambia) Ltd.
P.0. Box 32792
LUSAKA

Tel: 215590

Telex: 40128

E

ZIMBABWE

Field Technical Sales (Private) Limited
45, Kelvin Road North

P.O. Box 3458

HARARE

Tel: 705 231

Telex: 4-122 RH

EP
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