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MANUAL CHANGES

MANUAL IDENTIFICATION —
Model Number: 1311B

Date Printed: FEBRUARY 1980

Part Number: 01311-90907

This supplement contains important information for correcting manual errors and for adapting the manual
to instruments containing improvements made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections.
Make all appropriate serial number related changes indicated in the tables below.

= Serial Prefix or Number Make Manual Changes w=—= = Serial Prefix or Number =—— Make Manual Changes -
1943A ERRATA
A NEWITEM
/,
A ERRATA

Table 1-3. Standard Options,
Add: OPTION 004 Delete front panel bezel, contrast filter and tilt stand.
Add 1311A type bezel and blue contrast filter.

Table 6-2. Replaceable Parts,
Add: MP1 (OUTER FRONT PANEL MASK) HP and Mfr Part No. 01311-44109.
Add: MP2 (BEZEL TRIM) HP and Mfr Part No. 5001-0439.
Add: MP4 (LIGHT INDICATOR) HP and Mfr Part No. 1450-0440.
Add: MP5 (POT BUSHING) HP and Mfr Part No. 1410-0052.
Add: MP10 (FRONT SUB PANEL) HP and Mfr Part No. 01311-00201. '
Add: OPTION 004 MP1 (FRONT PANEL BEZEL ASSY) HP and Mfr Part No. 01311-68715.
MP6 (CONTRAST FILTER BLUE) HP and Mfr Part No. 01311-69507.

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from all HP offices. When
requesting copies quote the manual identification information from your supplement, or the model number and print date from the
title page of the manual. '

26 March 1980 . e
Page 1 of 1 . E )
: HEWLETT“ PACKARD

Printed in U.S.A.
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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. Referto Section I and the Safety Summary for general safety considerations
applicable to this product.

CERTIFICATION

Hewlett-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 OR MESH 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
Heuwlett-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 repalr of this Instrument. Fallure to comply with these precautions or with specific warnings
elsewhere In thls manual violates safety standards of design, manufacture, and Intended use of the
Instrument. Hewlett-Packard Company assumes no llabliity for the customer’s fallure 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.

§S-2-1/76
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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This operating and service manual contains infor-
mation required to install, operate, test, adjust, and ser-
vice Hewlett-Packard Model 1311B. The manual part
number is listed on the title page. Also listed on the title
page of this manual is a Microfiche part number. This
number can be used to order 4x6-inch microfilm trans-
parencies of the manual. Each microfiche contains up to
96 photo-duplicates of the manual pages. The microfiche
package also includes the latest Manual Changes sup-
plement as well as a pertinent Service Note.

1-3. SPECIFICATIONS.

1-4. Instrument specifications are listed in table 1-1.
These specifications are the performance standards or
limits against which the instrument is tested. Table 1-2
lists supplemental characteristics. Supplemental char-
acteristics are not specifications but are typical charac-
teristics included as additional information for the user.

1-5. INSTRUMENTS COVERED BY MANUAL.

1-6. Attached to the instrument is a serial number
plate. The serial number is in the form: 0000A00000. It
is in two parts; the first four digits and the letter are
serial prefix and the last five digits are the suffix. The
prefix is the same for all identical instruments; it
changes only when a change is made to the instrument.

Table 1-1.

The suffix however, is assigned sequentially and is dif-
ferent 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.

1-7. Aninstrument manufactured after the printing of
this manual may have a serial number prefix thatis not
listed on the title page. This unlisted serial number
prefix indicates the instrument is different from those
described in this manual. The manual for this newer
instrument is accompanied by a yellow Manual Change
supplement. This supplement contains ‘“change infor-
mation” that explains how to adapt the manual to the
newer instrument.

1-8. In addition tochangeinformation,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 period-
ically request the latest Manual Change 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. Complementary copies
of the supplement are available from Hewlett-Packard.

19. ForInformation concerning a serial number prefix
that is not listed on the title page or in the Manual
Change supplement, contact your nearest Hewlett-
Packard office.

Specifications

VERTICAL AND HORIZONTAL AMPLIFIERS

RISE TIME: <75 ns, 10% to 90% points for full screen
deflection.

BANDWIDTH: dcto5 MHz (3 dB down at5 MHz) with
8.9 cm (3.5 in.) deflection.

LINEAR WRITING SPEED: >25.4 cm/ us (>10 in./ us).

SETTLING TIME: signal settles to within 1 spot di-
ameter of final value in <500 ns for any on screen
movements.

REPEATABILITY: <0.15% of full screen error in re-
addressing any point on screen from any point
on screen.

CROSSTALK: <0.38 mm (<0.015 in.) with one input
terminated in 50Q and the other input driven by
1V, 500 kHz signal.

DEFLECTION FACTOR: front panel adjustable through
the range indicated below:

Vertical Horizontal

‘from approx.46.3mV/cm |from approx. 35.8 mV/cm
(118 mV/in.) to (90 mV/in.) to
81 mV/cm (207 mV/in.) [60.9 mV/em (153 mV/in.)

SPOT JITTER AND MOTION: 0.13 mm (0.005 in.) with
X INPUT and Y INPUT disconnected.

POSITION: zero input can be set to any on-screen
position.

POLARITY: positive vertical input moves the beam up;
positive horizontal input moves the beam right.
Polarity can be changed by changing internal lead
connections.

1-1
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Model] 1311B

Table 1-1. Specifications (Cont’d)

X-Y INPUT: rear panel BNC female connectors with
floating shield.

X-Y INPUT IMPEDANCE: 500, switchable to 10 kQ
shunted by 40 pF.

MAXIMUM INPUT: 50 V (dc + peak ac) with 10 kQ
internal termination. £5 V (dc + peak ac) with
501 internal termination.

LINEARITY: 1% of full scale display (along major
axes).

DRIFT: 1.27 mm/hr (0.05 in./hr) and 2.54 mm/hr
(0.10 in./hr) in 24 hours with covers installed.

Z-AXIS AMPLIFIER

RISE TIME: <25 ns.

SENSITIVITY: -1 V signal blanks trace; +1 V sig-
nal (INTENSITY at maximum) provides maxi-
mum intensity. Polarity may be reversed by chang-
ing internal lead connections.

GAIN ADJUST: adjustable by INTENSITY control
over 5:1 attenuation ratio.

BALANCE: internal adjustment provides +1 V off-
set.

Z-INPUT: rear panel BNC female connector with
grounded shield.

Z-INPUT IMPEDANCE: 500 switchable to 10 kQ
shunted by 60 pF.

TTL BLANKING: high stateblanks CRT. (POLARITY
REVERSIBLE)

MAXIMUM INPUT: 50 V (dc + peak ac) with 10 kQ
internal termination. £5 V (de¢ + peak ac) with
50Q) internal termination.

CATHODE-RAY TUBE

VIEWING AREA: 20.3 x 25.4 cm (8 x 10 in.)

TYPE: post-accelerator, 28.5kV accelerating potential,
P31 aluminized phosphoris standard. Electrostatic
focus and deflection.

SPOT SIZE: 0.38 mm (0.015 in.) over entire viewing
area.

RESOLUTION:

Center: .043 cm (.017 in.)
Corner: typically <.05 ¢cm (<.02 in.)

BRIGHTNESS: at least 84 cd/m?2 (50 fl) measured at
2.54 mm/ us (0.1 in./us), 60 Hz rate, with spot size
of 0.5 mm (0.020 in.).

CONTRAST RATIO: 4:1 or greater. .

X-RAY EMISSION: CRT emission <0.2 mR/hr; not
measurable in background noise using Victoreen
Model 440RF/C.

IMPLOSION PROTECTION: rim and tension banding
prevents implosive devacuation. (UL/IEC348).

PHOSPHOR PROTECTION: circuit detects absence of
deflection signals and limits beam current.

Table 1-2. Supplemental Characteristics

POWER: selectable to 100 Vac, 120 Vac, 220 Vac,
and 240 Vac +5%- 10%, 48 Hz to 440 Hz,115 Vamax-
imum.

ENVIRONMENT:

ALTITUDE: 4600m (15000 ft) operating at 25° C
7600m (25000 ft) non-operating.

TEMPERATURE: 0° C to +55° C operating; ~40° C to
+70° C non-operating.

HUMIDITY: to 95% at 40° C.

VIBRATION: 10-55 Hz at .38 mm (0.015 in.) peak to
peak excursion.

SHOCK: level 30g; duration 11 ms; shape 1/2 sine
wave.

X,Y,and ZINPUT CONNECTORS: BNC type mounted
on rear rail.

WEIGHT: net, 24.7 kg (54.5 1b); shipping 31 kg
(68 1b).

DIMENSIONS: refer to figure 1-1 for complete details.

1-10. DESCRIPTION.

1-11. The HP Model 1311Bisalargescreen, high speed,
computer graphic display designed for OEM system
applications. The CRT has an aluminized P31 phosphor
and a 100% usable viewing area.

1-12. SPECIAL FEATURES.

1-13. Dynamic Focus-Astigmatism. Voltages propor-
tional to the position of the CRT beam are applied to the
focus and astigmatism elements of the CRT. This causes
spot size and shape to remain constant over the CRT
viewing area. Focus is also corrected for changes in
intensity level.

1-2

1-14. Phosphor Protection. A protection circuit senses
slow or static deflection signals and limits beam inten-
sity to prevent burning of the CRT phosphor and mesh.

1-15. Input Modifications. The input circuits tothe X, Y,
and Z amplifiers are designed to permit easy modifica-
tion for single ended or differential operation. Addi-
tionally, the input termination resistance and the input
attenuation ratio for the X and Y amplifiers can be
changed.

1-16. OPTIONS.

1-17. Standard options are modifications installed on
HP instruments and are available on request. Table 1-3
lists available options for the 1311B.
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General Information

Table 1-3. Standard Options

Option Description

639 | P39 phosphor, aluminized, open graticule
CRT in lieu of P31.

001 | Delete tilt stand and add a rack mount kit.

003 De]éte contrast control and add brightness
control.

604 | P4 phosphor, aluminized, open graticule
CRT in lieu of P31. :

002 | Delete tall tilt stand and add a short tilt
stand.

1-18. ACCESSORIES SUPPLIED.

1-19. The following accessories are supplied with the
1311B. .
One Operating and Service Manual

Model 1311B

One AC line cord (for HP Part No. refer to Section II)
One Application Note (Application Note No. 166)
One Tilt Stand

1-20. EQUIPMENT AVAILABLE.

1-21. The following equipment is available for the
1311B:

1 metre four-coax cable HP Model 52126A

1.25 metre three-coax cable HP Model 10488 A

Rack mount slide kit, HP Stock No. 01311-68704
Rack mount pivoting slide kit, HP Stock No. 01311-
68705.

1-22. RECOMMENDED TEST EQUIPMENT.

1-23. Equipment required to test the 1311B perform-
ance is listed in table 1-4. Other equipment may be sub-
stituted if it meets or exceeds the critical specifications
listed in the table.
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Table 1-4. Recommended Test Equipment

General Information

Instrument Recommended Required
Type Model Required Characteristics For
Monitor HP Model 1740A Bandwidth: 100 MHz Adjustments
Oscilloscope Input Z: 500 and 1 MQ shunted by =20 pf
Vertical Sensitivity: 5 mV
50:1 Divider Probe HP Model 10002A Shunt Capacitance: 2.5 pF Adjustments
Resistance 9 MQ
Max. de Volts 1000 V
Function Generator HP Model 3312A Output Waveforms: sine, square, ramp Adjustments
Frequency Range: 1 Hz-10 MHz Performance
Square Wave Rise Time: 10% to 90% <18 ms Checks
Sine Wave Distortion: <.5%
Output Impedance: 500
Output Level: 20 V p-p into open circuit,
10 V p-p into 50Q
Pulse Generator (Qty 2)] HP Model 8013B Rep Rate: 1 Hz to 10 MHz Adjustments
Output Impedance: 50 Performance
Output Level: app. 10 V across 500 Checks
Digital Voltmeter HP Model 3465B Voltage Range: -15 V to 250 V Adjustments
Accuracy: 0.1%
Input Resistance: 10 MQ
1000:1 Divider Probe HP Model 34111A Voltage Rating: 10 kV Adjustments
*Power Supply HP Model 6234A Output Voltage: -10 V to +15 V Adjustment
Output Current: 200 ma Performance
Short circuit proof Checks
HP-IB Controller HP Model 9825A 23K byte R/W memory Adjustments
Equipped with: 98210A String
Advance Program ROM
98214 Extended I/0 ROM
HP-IB Interface HP Model 98034A IEEE Std. 488-1975 Interface
Graphics Translator HP Model 1350A Input Interface: HP-IB Adjustments

*Use only if HP Model 3312A Function Generator is not used.

1-5/(1-6 blank)
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Installation

SECTION 1l
INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides installation instructions for
the Model 1311B X-Y Display. This section alsoincludes
information about initial inspection and damage
claims, preparation for use, and 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 shipmenthave
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 before installing or operating this
instrument.

2-6. POWER REQUIREMENTS. The 1311B requires a
power source of 100, 120, 220, or 240 Vac +5%, -10%,
single phase, 48 Hz to 440 Hz that can deliver
approximately 100 VA (maximum). Average power
dissipation at 60 Hz and 120 Vac without any optionsis
approximately 74 W,

2-7. AC LINE VOLTAGE SELECTION.

CAUTION

Instrument damage may result if both line
voltage selection switches are not set for the
proper input voltage.

2-8. The instrument is normally set at the factory for
120 Vac operation. To operate the instrument from any
other power source, proceed as follows:

a. Disconnect power cord from 1311B.

b. Using a blade-type screwdriver, position rear-
panel LINE VOLTAGE SELECT switches for desired
ac input. (Figure 2-1 shows switches set for 120 Vac
operation.)

c. For 220 Vac or 240 Vac operation, replace rear-
panel fuse (F1) with the 0.8 AT (slow blow) fuse, HP Part
No. 21100020, supplied with the instrument.

d. Reconnect power cord.

. LINERUS
2OV L SAT 3205230

| IDB/1Z0/230/2400 *5-10%

Figure 2-1. Line Voltage Selection Switches

2-9. AC POWER CABLE. This instrument is equipped
with a three-wire power cable. When connected to an
appropriate ac power receptacle this cable grounds the
instrument cabinet. The type of power cable plug
shipped with eachinstrumentdepends on the country of
destination. Figure 2-2 shows the part numbers (and
associated Option numbers) for the power cables and
plug configurations available.

2-10. OPERATING ENVIRONMENT.

2-11. Temperature. The instrument may be operated
in temperatures from 0 degrees C to +55 degrees C(+32 F
to +130 F).

2-12. 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.

21
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250V 250V
OPERATION

G2

OPT 906
CABLE*: HP 8120-2104

OPT 901
CABLE*: HP 8120-1369

OPERATION

125V 250V
OPERATION OPERATION

STD OPT 904
CABLE*: HP 8120-2061 CABLE*: HP 8120-0698

250V
OPERATION

OPT 902

CABLE*: HP 8120-1689 OPT 905

CABLE*: HP 8120-1396

250V
OPERATION

250V
OPERATION

[
OPT 900

CABLE: HP 8120-1351

*The number shown for the cable is an HP Part number for a complete cable including the plug.

Figure 2-2. Power Cables Available

2-13. Altitude. The instrument may be operated at
altitudes up to 4600 m (15,000 ft.).

2-14. STORAGE AND SHIPMENT.

2-15. Environment. The instrument may be stored or
shipped in environments within the following limits:
Temperature -40 degrees C to +70 C (-40 F to +158 F)
Humidity Up to 95%

Altitude Up to 7600 m (26,000 ft.)

The instrument should also be protected from
temperature extremes which cause condensation within
the instrument.

2-16. PACKAGING.

2-17. 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.

2-2

2-18. Other Packaging. The following general
instructions should be used for re-packing with
commercially available materials:

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

b. Use 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 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.
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SECTION 11l
OPERATION

3-1. INTRODUCTION.

3-2. This section contains information and instruc-
tions for operating the HP Model 1311B.

3-3. PANEL FEATURES.

3-4. The instrument is intended for use as a general
purpose graphic display. It is an X, Y, Z display with
analog voltage inputs for X, Y, and Z-axis controls. All
signals must be externally supplied through rear-panel
connections. Intensity, focus, X-position, Y-position,
astigmatism, X-gain, Y-gain and trace align controls are
screwdriver adjustments accessible from the front panel.

3-5. CONTROLS AND CONNECTORS.

3-6. Front and rear panel controls and connectors are
described in figure 3-1. Description numbers match the
numbers on the illustration. The following paragraphs
explain the switches located on printed circuit boards.

WARNING

Dangerous voltages capable of causing
serious injury or death are present in this
instrument. The following internal switches
should be set by qualified personnel only.

3-7. INPUT IMPEDANCE SWITCHES. The inputimped-
ance selector switches permit selection of either 500} or
10 KQ for the X, Y, and Z axis amplifiers. A1S1 controls
the X amplifier, A3S1 controls the Y axis amplifier, and
A5S1 controls the Z axis amplifier.

3-8. PHOSPHOR PROTECTION. The Phosphor Protec-
tion switch (A5S1) is located on the right connector
board (A8). This switch either enables or disables the
phosphor protection circuit.

NOTE
Numbers in parentheses indicate control
numbers from figure 3-1.

3-9. PREOPERATIONAL PROCEDURE.
3-10. Prepare the 1311B for operation as follows:

a. Set INTENSITY (10) fully ccw.

b.. Set horizontal and vertical POSITION controls
(5) (7) to midrange.

c. Turn line switch (11) on. Power indicator lamp
should light.

CAUTION

A high-intensity display over an extended
period will burn the CRT phosphor.

d. Adjust INTENSITY (10) for a dimly visible
display.

e. Adjust Y POSITION (7) through its full range.
Display spot will move vertically on CRT, disappearing
from the viewing area at either extreme of the control.
Center the Y POSITION control.

f. Adjust X POSITION (5) through its full range.
Display spot will move horizontally on CRT, disappear-

ing from the viewing area at either extreme of the con-
trol. Center the X POSITION control.

g. Adjust FOCUS (1) and ASTIGMATISM (7) con-
trols for smallest, sharpest spot on CRT.

h. ApplyalkHz,1V p-psinewavetothe X-INPUT
(14) connector on rear panel.

i. Adjust TRACE ALIGN (4) to align trace hori-
zontally.

j. Set X-GAIN (6) for a trace length as required for
application, but not to exceed 27.9 cm (11 in.).

k. ApplyalkHz, 1V p-psinewavetothe Y-INPUT
(15) connector on rear panel and adjust ORTHOG con-
trol to cause the trace to lie perpendicular to the X-axis.

1. Set Y-GAIN (8) for a trace length as required by
application, but not to exceed 21.7 cm (8.5 in.).

3-11. INTERFACING CONSIDERATIONS.
3-12. GENERAL. Standard sensitivities of the Xand Y
deflection amplifier are 1 V p-p for full screen deflection.
Front panel gain controls for each axis reduce sensitiv-
ity to 1.75 V p-p for full screen deflection. X-Y deflection
amplifiers may be configured for either single ended or
differential operation. Input polarity may also be re-
versed by interchanging the input cable connections on
the rear edge of the input amplifier board (Al for X
amplifier and A3 for Y amplifier). The input impedance
selector switches permit selection of either 500 or 10 KQ
for the X, Y, and Z axis amplifiers. A1S1 controls the X
amplifier, A3S1 controls the Y amplifier, and A5S1 con-
trols the Z axis amplifier.

3-1
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FRONT PANEL 3. ASTIGMATISM. Control which adjusts the
roundness of the spot.

4. TRACE ALIGN. Rotates X and Y traces about
screen center.

Aligns Y trace to vertical graticule line and X
trace to horizontal graticule line. Used in
conjunction with ORTHOG control which
aligns vertical trace perpendicular to hori-
zontal trace.

5. POSN X. Adjusts the trace position horizontally.

6. GAIN X. Adjustment for varying the gain of the
X-amplifier. Gives 1.75:1 range of adjustment.

7. POSN Y. Adjusts the trace position vertically.

8. GAIN Y. Adjustment for varying the gain of the
Y-amplifier. Gives 1.75:1 range of adjustment.

9. POWERON. Lightindicating poweris applied to
the instrument.

668-79
10. INTENSITY. Adjusts the brightness of the

1. FOCUS. Focuses the trace; used in conjunction display. .
with ASTIG control to provide the sharpest
CRT display. NOTE
2. ORTHOGONAL. Used to adjust perpendicular- The INTENSITY control will have very little
ity of X and Y traces. Operates in conjunction effect on the dot brightness in the absence of
with TRACE ALIGN control. a Z-axis input signal.
REAR PANEL

ATR0Y BEG Ap 3 MUY £ ¥ ompuy 2 impur

11. POWER ON switch. Applies ac power to the 14. X INPUT. X-axis input connector.
instrument.

15. Y INPUT. Y-axis input connector.
12. INPUT ac power cord connector.
16. Z INPUT. Z-axis input connector.

13. LINE VOLTAGE SELECT. Selects line voltage 17. TTL INPUT. TTL input connector for Z-axis
for 100/220 or 120/240 V operation. control.

Figure 3-1. Controls and Connectors

3-2
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X-INPUT Y-INPUT Z-INPUT
IMPEDANCE son | GSNEE | MPEDANCE son | S IMPEDANCE son | R
POLARITY v | 3E POLARITY oL | 3k |sankingpotarity [ L | TE
ATTENUATION | 1:1 ATTENUATION | 1:1 ATTENUATION 1:1

Figure 3-2. Input Configuration Label

3-13. INPUT CONFIGURATION LABEL. Figure 3-2is a
duplicate of the Input Configuration Label. The infor-
mation on the label shows the X-Y-Z amplifier input
configuration for a standard instrument. If system
installation requires any changes, clean the label with
isopropyl alcohol and record the new information.

3-14. ATTENUATORS. The 1311B provides full scale
X-axis and Y-axis deflection when a 1 V p-p signal is
applied to either input. A front-panel GAIN control for
each axis reduces sensitivity to 1.75 V p-p for full screen
deflection. Attenuators may be added to provide full-
scale deflection for input voltages up to =50 Vdc + peak
ac with 10 KQ internal termination on £5 V + peak ac
with 500 internal termination. Space and pads are pro-
vided on the X-Y circuit boards for adding attenuators.
(See Service Sheet 2 in Section VIII.) Regardless of
input attenuation, range of the GAIN control is constant
at a ratio of 1.75:1.

3-15. POLARITY. In a standard display, a positive
going voltage deflects the beam to the right when ap-
plied to the X input center conductor, or up when applied
to the Y input center conductor. To change polarity,
interchange theinput cable connections on the rear edge
of theinput amplifier board. When mounting the display
physically inverted, interchange the CRT deflection
plate connections to retain the sense of the position
controls and maintain correct input polarity.

3-16. BANDWIDTH REDUCTION. In some cases, the
full 5 MHz bandwidth of the deflection amplifier is not
needed; in fact, in some applications it may be desirable
to reduce the bandwidth to eliminate system noise prob-
lems. If the desired bandwidth is approximately 1 MHz
or greater, the deflection amplifier can be modified
internally by increasing the value of A1C8 and A1C9 for
X-amplifier and A3C8 and A3C9 for the Y-amplifier. For
adesired 3 dB bandwidth f, the value of C8 and C9 can be
calculated with the equation:

1
C= 2xfoR
Where:
fo = -3 dB bandwidth desired
R = shunt resistance (in this case 1000()
C = required capacitance

NOTE

This formula gives accurate results for
bandwidth frequencies below 1 MHz. Above
this frequency, other factors also influence
the bandwidth; therefore, experimentation
is necessary to achieve proper value. Use
capacitors that do not exceed 1600 pf 5% (or
better).

3-17. RINGING. Ringing is one possible undesirable
side effect of improperly terminated inputs. Forinstance,
an abrupt transition from blanked to unblanked in an
improperly terminated Z-axis input line may causering-
ing which will appear as intensity fluctuation in the
display. For minimum induced crosstalk and ringing,
displays connected in parallel should be connected as
shown in figure 3-3.

X-, Y-, or Z-AXIS INPUT

— T @ . 4
HIGH 2 HIGH 2 VW
DISPLAY DISPLAY 500
1 2 DISPLAY N

Figure 3-3. Input Termination Impedance of Displays
Connected in Parallel

3-18. PERFORMANCE SPECIFICATIONS. Major
performance specifications, and their meaning, how
they are determined, and how they affect system
performance are explained in the following paragraphs.

3-19. SPOT SIZE AND RESOLUTION. If you scan a
CRT spot with a microscope photometer and plot bright-
ness versus distance (spot width), the result approxi-
mates a Gaussian curve (see figure 3-4). Spot size is the
width of the Gaussian curve atits50% point (see Section
1, table 1-2).
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BRIGHTNESS

50% ——————— -

SPECIFIED
BRIGHTNESS

|—SPOT SI1ZE —={
~4———— DISTANCE ——————»

1304A-023-03-77

Figure 3-4. Brightness Versus Cross Section of
Typical CRT Spot

3-20. In practice, the 50% point can be determined by
using the shrinking raster measurement method. The
shrinking raster measurement is obtained by display-
ing a raster of lines (or dots) on the CRT and then
adjusting the vertical and horizontal gain until the indi-
vidual lines (or dots) are no longer individually identifi-
able. The size of the rasteris then divided by the number
of lines in theraster to determine the spot size. The point
where raster lines (or dots) merge is the theoretical 50%
point on the Gaussian curve.

3-21. The shrinking raster method should be used if a
scanning microscope photometer is not available,
because observing an individual line (or dot) with an
optical comparator can be very misleading. On a single
dot, the eye can see to about the 3% point on the Gaus-
sian curve. Here the dot appears to be approximately
twice the width it is across the 50% points.

3-22. BRIGHTNESS. Brightness is specified only with
respect to a specific combination of writing speed,
refresh rate, and phosphor (P31 for 1311B). Maximum
brightness for other given conditions can be calculated
using the following formula:

3-4
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Where:
Bmax = (5.6 fl) (%) (6—1:(‘) EP

5.6 fl = specified brightness
W = writing speed in inches per microseconds

EP = phosphor efficiency (relative to P31): P4
and P39 50%.

R = refresh rate in Hz.

3-23. For measuring brightness, two points should be
remembered: (1) specific brightness is not measured in
radiometric units but in photometric units which are
normalized to the spectral response of the human eye,
and (2) brightness is directly proportional to the refresh
rate and inversely proportional to writing speed.

3-24. The brightness of a spot in a display thatis made
up of dots may be determined by using the following
formula when the dot refresh rate and the pulse width
used to generate the dots are known:

(Ws)
B = (B spec) (Rs Ds Cd)
Where:

B= minimum spot brightness at full intensity
and/or maximum Z-axis input level.

B spec = specified line brightness.

Ws = writing speed at which line brightness is
specified.

Rs = refresh rate at which line brightness is
specified.

Ds = specified spot diameter.

Cd = duty cycle calculated from: Z-axis pulse
width X refresh rate.

3-25. SETTLING TIME. Settling time is defined as the
elapsed time between an input step command and the
time for the beam to settle within a specified tolerance to
its final position (see figure 3-5). Settling time must be
taken into account when moving the beam from one
location to another. Otherwise, there may be tails on
dots or line distortions at the starting point of vectors.
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Figure 3-5. Settling Time

3-26. LINEARITY. Linearity (see figure 3-6) refers to the
linearity to the relationship between the X or Y input
voltage and the beam position (do not confuse this with
the geometry specification).

Operation

NOTE

Linearity is specified only along the CRT’s
major axis.

2

o

£ 7 POSSIBLE ERROR
% / {USUALLY GIVEN
o Y AS A % OF FULL
= £ — ) SCALE

<

w

28]

L

VIN (X OR Y AXES)

Figure 3-6. Linearity of Beam Position Showing Ideal
Position and Possible Error

3-27. OPERATOR MAINTENANCE.

3-28. Operator maintenance should be limited to exte-
rior cleaning of the instrument. Smooth metal surfaces
can be cleaned with a commercial glass cleaner. Stub-
born residues can be removed with a mild liquid house-
hold detergent. The CRT filter should be cleaned only
with isopropyl alcohol.

3-5/(3-6 blank)
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. The procedures in this section. test the instru-
ment’s electrical performance using the specifications of
table 1-1 as the performance standards. All tests can be
performed without access to the interior of the instru-
ment.

4-3. EQUIPMENT REQUIRED.

4-4. Equipment required for the performance tests is
listed in section I, table 1-4. Any equipment that satisfies
the critical specifications given in the table may be sub-
stituted for the recommended models.

4-5. TEST RECORD.
4-6. Results of the performance test may be tabulated
on the Performance Test Record at the end of this

NOTE

section. The test record lists the tested specifications
and their acceptable limits. The results recorded at
incoming inspection can be used for comparison in
periodic maintenance, troubleshooting, and after repairs
or adjustment.

4-7. CALIBRATION CYCLE.

4-8. Periodic performance verification is not normally
required for this instrument. The performance checks
should be made after service work has been performed or
if improper operation is suspected.

4-9. TFurther checks that require access to the inside of
the instrument are included in the adjustment section,
but they are not required checks.

The following Performance Tests are written for the standard instrument only. If optional attenuators
have been installed, readjust all input signal levels accordingly.

PERFORMANCE TESTS

4-10. AMPLIFIER BANDWIDTH.

SPECIFICATION: ‘
DC to 5 MHz (3 dB down at 5 MHz).

DESCRIPTION:

A function generator is used to provide the reference signal. A monitor oscilloscope is used to check for a constant

signal at the display input connectors.

EQUIPMENT REQUIRED:
Function Generator
Monitor Oscilloscope

PROCEDURE:
a. Connect equipment as shown in figure 4-1.

b. Apply a 600 mV, 50 kHz sine wave from function generator to the X-INPUT.

c. Readjust the output of the function generator for exactly 12.7 cm (5 in.) of deflection.

d. Note the above signal level on the monitor oscilloscope.

e. Change signal frequency to 5 MHz and readjust output of function generator for the same signal level obtained

in step d.

f. The amplitude measured on the display should be greater than 9.1 cm (3.6 in.).

For Y-amplifier bandwidth, apply the function generator output to the Y-INPUT and repeat steps b through f.

4-1
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PERFORMANCE TESTS

1311B
FUNCTION GENERATOR CINPUT
RARRRRRRRRAARRARIL
Y-INPUT >
QUTPUT
£3) ™56 | 0 6
I\ Y]
BNCT

OSCILLOSCOPE

CHA A CHAB

Figure 4-1. Amplifier Bandwidth Test Setup
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PERFORMANCE TESTS

4-11. X-DEFLECTION FACTOR.

SPECIFICATION:
Gain must be variable from 35.8 mV/em (90 mV/in.) to 60.9 mV/cm (153 mV/in.).

DESCRIPTION: ;
The X-GAIN control must vary the trace length from 16.4 cm (6.46 in.) to 27.9 em (11 in.) with an input signal of 1 V.

EQUIPMENT REQUIRED:
Function Generator
Monitor Oscilloscope

PROCEDURE:
a. Connect equipment as shown in figure 4-2.

13118
FUNCTION GENERATOR CINPUT
e
RERRRRNIRRRARANARY
‘ Y-INPUT >

;
@ 0o |06

A

ll BNCT

OSCILLOSCOPE

CHA A CHAB

Figure 4-2. X-deflection Factor Test Setup

b. Adjust output of function generator for 1 V, 1 kHz sine wave (check function generator amplitide with monitor
oscilloscope).

¢. Turn front panel X-GAIN control fully ccw and check for a trace length of <16.4 cm (6.5 in.).

d. Rotate the X-GAIN control fully cw and check for a trace length of >27.9 cm (11 in.).

4-3



Performance Tests

PERFORMANCE TESTS
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4-12. Y-DEFLECTION FACTOR.

SPECIFICATION:

Gain must be variable from 46.3 mV/cm (118 mV/in.) to 81 mV/cm (207 mV/in.).

DESCRIPTION:
The gain control must vary the trace length from 12.2 cm (4.8 in.) to 21.6 cm (8.5 in.) with an input signal of 1 V.

EQUIPMENT REQUIRED:
Function Generator
Monitor Oscilloscope

PROCEDURE:
Connect equipment as shown in figure 4-3.

a.

FUNCTION GENERATOR

1311B

TPUT
@ 00 &

O ©

Y-INPUT

.

X-INPUT
—

A

P%NCT

OSCILLOSCOPE

CHAA CHA B

Figure 4-3. Y-deflection Factor Test Setup

Adjust function generator for a 1 V, 1 kHz sine wave (check function generator amplitude with monitor

oscilloscope).

Turn front panel Y-GAIN control fully ccw and check for a trace length of <12.2 cm (4.8 in.).

Rotate the Y-GAIN control fully cw and check for a trace length of >21.6 cm (8.5 in.).
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PERFORMANCE TESTS

4-13. REPEATABILITY.

SPECIFICATION:
<0.15% of full screen error in readdressing any point on screen from any other point on screen.

DESCRIPTION:
This test verifies amplifier performance stability with a varying input signal.

EQUIPMENT REQUIRED:
Pulse Generator

PROCEDURE:
a. Connect equipment as shown in figure 4-4.

PULSE GENERATOR 1311B
| S e 2 2 |
== i i XINPUT o
OUTPUT
00000 ELEELE Y °

i Iy

Figure 4-4. Repeatability Test Setup

b. Set frequency of pulse generator for a 10 kHz signal. Adjust display POSITION controls to bring trace on
screen. Set pulse generator amplitude for full screen deflection. (See figure 4-4).

c. Vary the frequency of the pulse generator from 1 kHz to 100 kHz and notice the position change of the spot. Spot
movement should be less than 1 spot diameter.

d. Disconnect function generator from X-INPUT and reconnect to Y-INPUT.

e. Repeat steps b and c for Y-deflection Amplifier.
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4-14. CROSSTALK.

SPECIFICATION:
<0.38 mm (0.015 in.) with one input terminated in 50Q and the other input driven by 1 V, 500 kHz signal.

DESCRIPTION:
Crosstalk between deflection amplifiers is determined by measuring tracewidth when one inputis terminatedin 500
or a BNC shorting cap and a 1 V, 500 kHz is applied to the other input.

EQUIPMENT REQUIRED:
Function Generator.

PROCEDURE:
a. Connect equipment as shown in figure 4-5.

1311B
FUNCTION GENERATOR
XINPUT o
RRRNNNNRERRRRRNNRD
Y-INPUT

@ OOUESUTQ e

AV

500 FEEDTHROUGH OR BNC SHORTING CAP

Figure 4-5. Cross Talk Test Setup
b. Apply alV p-p, 500 kHz sine wave from function generator to X-INPUT.
c. Set front panel X and Y GAIN controls fully cw and check for no visible change in tracewidth.

d. Reverse connections to X and Y INPUT and repeat steps b and c.
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4-15. Z-AXIS BLANKING POLARITY.

SPECIFICATION:
-1 Vdc (INTENSITY at maximum) blanks trace. 1 Vde INTENSITY at minimum) provides maximum trace
intensity.

DESCRIPTION:
With INTENSITY set to maximum, a -1 Vdc signal at the Z-INPUT shall blank the CRT. With INTENSITY set to
minimum a +1 Vdc signal at the Z-INPUT provides maximum trace intensity.

EQUIPMENT REQUIRED:
Function Generator

PROCEDURE:
a. Connect equipment as shown in figure 4-6.

13118
FUNCTION GENERATOR
X-INPUT »
RENRARRRNLARRRRARY
Z-INPUT >

@ OOU(T?PUT© M<%D o

ivDC

Figure 4-6. Z-axis Blanking Polarity Test Setup

b. Apply +1 Vdc to Z-INPUT and check for maximum trace intensity. INTENSITY control should have no effect
on trace brightness.

¢. Apply-1VdctoZ-INPUT and check for no trace on screen. INTENSITY control should not bring trace on screen.

4-7



Performance Tests

Model 1311B
PERFOMANCE TESTS

4-16. SETTLING TIME.

SPECIFICATION:

1 V Input <500 ns; 100 mV Input <200 ns.

DESCRIPTION:

The CRT beam, when moved from one position to another, must settle to within 1 spot diameter in less than 500 ns for
al Vinput and less than 200 ns for 100 mV input.

PROCEDURE:

a. Set Display INTENSITY Control fully ccw.

b. Connect equipment as shown in figure 4-7. Do not connect Z-INPUT at this time.

PULSE GENERATOR NO. 1 1311B
i i i BLANKED poT O ﬁ
——t—i X-INPUT
et
TRIG TRIG
IN OUT OUTPUT ‘ Z-INPUT
O O Q OO ——$BNCT
Z-INPUT
@ BRIGHT DOT i
BNC T —
PULSE GENERATOR NO. 2 ‘ OSCILLOSCOPE
TRIG TRIG .
IN OUT OQUTPUT CHAA CHAB
(? O OO0
&BNCT

Figure 4-7. Settling Time Test Setup

Using the monitor oscilloscope adjust Pulse Generator No. 1 to 10 us.

d. Adjust output amplitude of Pulse Generator No. 1 for1 V.

Adjust Pulse Generator No. 2 for a pulse width of .2 us at an amplitude of 1 V, using the monitor oscilloscope.
Connect Z-INPUT. Adjust Display INTENSITY to view one dot only. (See figure 4-7.)

Check monitor oscilloscope for the following display (figure 4-8).
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‘ CHA A, Z-INPUT

e l— SETTLING TIME <500 NS —

v CHA B, X-Y INPUT

L2

Figure 4-8. Settling Time Measurement with 1 V Input

h. Monitor the display and adjust the PULSE DELAY VERNIER on Pulse Generator No. 2 until a tail appears
on the bright dot.

i. When the tail measures 1 dot diameter measure the time difference between the pulses displayed on the monitor
oscilloscope. Time between pulses must not exceed 500 ns.

j. Adjust Pulse Generator No. 2 for an output signal of 100 mV.
k. Adjust PULSE DELAY VERNIER on Pulse Generator No. 1 ccw until tail appears on bright dot.
1. Readjust PULSE DELAY VERNIER on Pulse Generator No. 2 cw until tail just disappears.

m. The time difference measured between pulses on monitor oscilloscope must be less than 200 ns. (See figure 4-9.)

; CHA A, Z-INPUT
1V

el SETTLING TIME <200 NS —f
100 MV CHA B, X-Y INPUT

Figure 4-9. Settling Time Measurement with 100 mV Input

4-9/(4-10 blank)
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PERFORMANCE TEST RECORD

Performance Tests

HEWLETT-PACKARD

MODEL 1311B

4-14 Crosstalk
X-amplifier to Y-amplifier
Y-amplifier to X-amplifier

4-15 Z-axis Blanking Polarity
+1 Vdc (Max. Intensity)
-1 Vde (No Trace)

4-16 Settling Time
Large Signal (1.0 V)
Small Signal (0.1 V)

X-Y DISPLAY Tested by
SERIAL NO. Date
Paragraph Results
Number Test ’ Min Actual Max
4-10 X- Y-bandwidth
X-bandwidth >9.1 cm (3.6 in.)
Y-bandwidth >9.1 cm (3.6 in.)
X- Y-deflection Factor
4-11 X-deflection Factor <16.4 cm (6.5 in.)
4-12 Y-deflection Factor <12.2 cm (4.8 in.)
4-13 Repeatability
X-amplifier <0.15%
Y-amplifier <0.15%

<0.38 mm (0.015 in.)
<0.38 mm (0.015 in.)

<500 ms
<200 ms

4-11/(4-12 blank)
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

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

5-3. SAFETY REQUIREMENTS.

5-4. Although this'instrument has been designed in
accordance with international safety standards, gen-
eral safety precautions must be observed during all
phases of operation, service, and repair of the instru-
ment. 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 adjust-
ments should be performed only by qualified service
personnel. :

5-5. EQUIPMENT REQUIRED.

5-6. A complete list of required test equipmentis given .

in Section I, table 1-4. 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 adjust-
ments, it is recommended that adjustments be made
sequentially as a number of adjustments are directly
related to preceeding or following adjustments.

59. For best results, allow the instrument to warm up
for 15 minutes before making adjustments. Adjustment
locations for the Low Voltage and High Voltage Power
Supplies are shown in figure 5-4. Figures 5-6, 5-11, and
5-18, show adjustment locations for Z-axis amplifier,
X-Y amplifiers, and focus and astigmatism amplifier
respectively.

5-10. ADJUSTMENT PROCEDURES.

ELECTRICAL SHOCK HAZARD

Use extreme caution when instrument covers
are removed and power is applied. Voltages
up to 24 kV are present around the CRT and
HVPS areas and are capable of causing
serious injury or death. Read the Safety
Summary at the front of this manual before
proceeding.
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ADJUSTMENTS
A8S1 PHOSPHOR
PROTECT MP22
Z-AXIS
AMP A5
Y-INPUT
AMP A3 A8 RIGHT
Y-OUTPUT CONNECTOR
AMP A4 BOARD
MP26
MP26
CRT V1 MP27
MP16 MP16
A2 X-OUTPUT
AMP
FOCUS A1 X-INPUT
& ASTIG AMP
AMP A6 —
A7 LEFT
CONNECTOR Al4
BOARD EXTENDER
BOARD
A13
CONTROL
ASSY 3 .
. " 673-79
Figure 5-1. 1311B Top View
A9 MP34 A9FT
HIGH VOLTAGE HIGH VOLTAGE
ASSEMBLY\ COVER HIGH VOLTAGE
FUSE
c3
- T
/
c4
/C1
A11F2
+15 V
FUSE A11F1
+250 V
FUSE

FUSE

671-79

A11 LOW VOLTAGE , ,
POWER SUPPLY Figure 5-2. 1311B Bottom View
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NOTE

The following Adjustment Procedures are written for the standard instrument only. Ifoptional attenuators
have been installed, readjust all input signal levels accordingly.

ADJUSTMENTS

5-11. LOW VOLTAGE POWER SUPPLY ADJUSTMENTS.

REFERENCE:
Service Sheet 8.

DESCRIPTION:

The +250 V and the-15 V are the adjustable power supplies. The +15 V supply is referenced to the =15 V supply. The

+250 V supply is adjusted to within +0.1 V. The -15 V supply is adjusted so that both +15 V and -15 V supplies are
within £0.1 V.

EQUIPMENT:
Digital Multimeter

PROCEDURE:

CAUTION

The +250 V supply is used as reference for the CRT cathode regulator circuit. Precise calibration of
the +250 V supply is essential for proper reference of the cathode supply. If the +250 supply is not

properly calibrated, the cathode voltage may exceed acceptable limits, and may cause activation of the
HV shutdown circuit.

a. Connect digital voltmeter between red wire and chassis ground on the low voltage power supply board All.

b. Adjust the +250 V supply (A11R12) for +250 V +0.1 V.

c. Alternately connect the digital voltmeter to the violet and white/red wire on low voltage power supply board
(A11) while adjusting the -15 V (A11R29) supply for equal error between the =15 V and +15 V supply. Final error
on either supply must be < 0.1 V.,
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ADJUSTMENTS

5-12. HIGH VOLTAGE POWER SUPPLY.

NOTE

The following procedure need be performed only if repairs have been made to the high voltage power supply
(A9) or if all of the high-voltage assembly has been replaced.

REFERENCE:
Service Sheet 7.

DESCRIPTION:

This procedure describes calibration of the high voltage shutdown circuit which ensures that the cathode voltage
can never exceed -4750 V.

EQUIPMENT REQUIRED:
Digital Voltmeter
1000:1 Divider Probe

Proper calibration of the high voltage shutdown circuit is necessary to prevent excessive cathode voltage
being applied to the CRT. Cathode voltages in excess of -4750 V may result in x-ray emissions exceeding
.5 mR/hr. Proper operation of the high voltage shutdown circuit ensures that x-ray emissions do not exceed
.5 mR/hr under normal operating conditions, and under misadjustment and failure conditions. See
Section VIII for Theory of Operation.

PROCEDURE:

a.

Measure the +250 V power supply and ensure a reading of +250.1 V t0 249.9 V. If necessary, readjust the +250 V
power supply (see paragraph 5-11).

Check the accuracy of the 1000:1 Divider Probe by measuring the +250 V power supply using the digital
voltmeter and the 1000:1 Divider Probe. Record the reading as VCAL.

Measure the cathode voltage (4 wire on the A5 board) with the digital voltmeter and the 1000:1 Divider Probe.
Record the reading as VK.

Plot VcAL and VK on the Nomograph in figure 5-3. If VCAL plots off the Nomograph, then the 1000:1 Divider
Probe does not meet the required £3% accuracy. If VK or VC plot off the Nomograph, then one or more of the
following resistors must be out of tolerance: A9R3; A9R4; A9R24.

Temporarily connect resistor “R” (value obtained from figure 5-3) in parallel with A9R3 (750 KQ)). If the addition
of resistor “R” triggers the high voltage shutdown circuit, (A9TP1 becomes positive and high voltage shuts
down), remove “R” and proceed to the next test.

If the addition of resistor “R” does not trigger the high voltage shutdown circuit (A9TP1 remains negative),
remove in sequence A9E1, A9E2, and A9E3 until A9TP1 becomes positive and high voltage shutdown occurs.
Leave out the required jumper (A9E1, A9E2, A9E3) when high voltage shutdown has been achieved. Complete
the adjustment by removing resistor “R”.

If high voltage shutdown can not be accomplished check the tolerance of the following components:

A9VR3 - should be 5.11 V +2% (5.01 V to 5.21 V)
A9R21 - should be 38.3k =1% (37.917k to 38.683k)

A9R22 - should be 274 KQ +10% (301.4k to 246.6k)
A9R24 - should be 30 MQ +1% (29.7 MQ to 30.3 MQ).
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ADJUSTMENTS
VK
T
47001
[ VcaL \/e) R
4600+ 260 T 44001

11.25 MQ

4500+

\6.5 MQ

i I L EXAMPLE
T - i
44001 240+ 4600+
- EXAMPLE: FIND Vcai BY MEASURING THE 250V POWER SUPPLY USING

- THE 1000:1 DIVIDER PROBE (Vcai=250V, SEE STEP b).

FIND Vk BY MEASURING CATHODE VOLTAGE (Vk=4550V,
i SEE STEP c).

4300+ PLOT Vcat AND Vk (R=6.5 MEGQ), SEE STEP e).

Figure 5-3. High Voltage Shutdown Circuit. Nomograph

Adjustments

ASR38 INTEN. LIMIT

ADJUSTMENTS
HIGH VOLTAGE
A9R30 POWER SUPPLY
FOCUS LIMIT A9 A9F1

(UNDER COVER)

A9R3
ASE3
A9E2
671-79
Al
A11R29 LOW VOLTAGE A11R12
-15 V ADJ POWER SUPPLY 1550 v ADJ.
Figure 5-4. Low Voltage and High Voltage
Power Supply Adjustment Locations
Table 5-1. Low Voltage and High Voltage Power Supply Adjustments
Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
Al1R12 +250 V SUPPLY 5-11 8 Adjust supply for 250 V £0.1 V
Al11R29 -15 V SUPPLY 5-11 8 Adjust =15 V and +15 V Supply for equal
error not exceeding +.1 V
A9E1 HIGH VOLTAGE 512 7 Check for high voltage shutdown below
A9E2 SHUTDOWN ~4750 V
A9E3

55




ADJUSTMENTS

5-13. Z-AXIS BALANCE ADJUSTMENTS.

REFERENCE:
Service Sheet 4.

DESCRIPTION:
The Z-axis amplifier balance (A5R13) is adjusted so that thereis a3 V increasein Z-axis amplifier output as the front
panel INTENSITY control is rotated from minimum to maximum.

EQUIPMENT:
Digital Voltmeter

PROCEDURE:
a. Remove power and turn off phosphor protect switch (A8S1).

b. Disable high voltage oscillator by removing A9F1.

c. Preset all adjustments on the Z-axis board (A5) to midrange and the front-panel INTENSITY control fully CCW.
d. Apply power to the display.

e. Adjust Z-axis offset (A5SR19) for approximately 20 V at the Z-axis output (A5TP1).

f. Monitor the Z-axis output (ASTP1) with the digital voltmeter and rotate the front panel INTENSITY control to
minimum (fully ccw).

g. Adjust the Z-axis balance (A5R13) such that a 3 V increase is noted at the Z-axis output (A5TP1) as the front
panel INTENSITY control is rotated from minimum to maximum.

NOTE

The amplifier offset will change when the balance is adjusted. After each balance adjustment recheck the
Z-axis output voltage change by varying the front panel INTENSITY from minimum to maximum setting.

5-14. Z-AXIS GAIN, OFFSET, AND INTENSITY LIMIT ADJUSTMENTS.

REFERENCE:
Service Sheet 4.

DESCRIPTION:

The intensity limit and offset adjustments provide proper CRT grid bias as defined by the CRT cutoff voltage. The
gain adjustment provides the proper CRT grid drive as defined by the CRT cutoff voltage.

EQUIPMENT:
Monitor Oscilloscope
Pulse Generator
Digital Voltmeter

Low Capacitance 50:1 Divider Probe

PROCEDURE:
a. Readjust Z-axis offset (A5R19) for 20 V at the Z-axis output (A5TP1).

b. Set intensity limit (A9R38) for maximum voltage at A9C21.
c. Turn off power and enable high voltage oscillator by replacing A9F1.

d. Apply power and adjust intensity limit (A9R38) for a dimly visable dot on the screen.

Adjustments Model 1311B

ADJUSTMENTS

e. Record the voltage at A9C21 and the Z-axis output (A5TP1). The difference between the two voltagesis the CRT

cutoff voltage.

CRT cutoff voltage = Vat A9C21 - Vat A5TP1

f. Position the beam off-screen and apply a10 kHz +1 V, 1 microsecond wide (1% duty cycle) pulse to the Z-INPUT.

g. Set front panel INTENSITY control (A13R1) fully cw and monitor the Z-axis output (A5TP1) with the monitor

oscilloscope (use 50:1 divider probe).

h. Adjust the Z-axis gain (A5R14) and Z-axis offset (A5R19) for a peak-to-peak amplitude signal equal to 75% of the

CRT cutoff voltage or 47 V, whichever is less (see step e for CRT cutoff voltage).

i. Adjust Z-axis offset (A5R19) such that the positive position of the pulse is just equal to the maximum Z-axis
output, maintaining the same peak-to-peak amplitude obtained in step h (see figure 5-5).

AMPLIFIER SATURATION

75% OF CRT CUTOFF VOLTAGE OR
47 VOLTS, WHICHEVER IS LESS.

_ Figure 5-5. Z-axis Gain and Offset Adjustment

j.- Apply10 kHz, a1V p-p, 1 microsecond wide (1% duty cycle) pulse having a -1 V base line to the Z-axis INPUT.
Position the beam on-screen and rotate the front panel INTENSITY control to minimum. Adjust theintensity
limit (A9R38) for a visible, low intensity dot on the screen. Rotation of the front panel INTENSITY control

towards maximum, or removal of the Z-axis input signal should produce a brighter dot. If not, recheck gain,
offset, and balance adjustments.
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5-15. Z-AXIS PULSE RESPONSE.

REFERENCE:
Service Sheet 4

DESCRIPTION:
The high frequency response adjustments (A5C27, A5R36) trim the Z-axis amplifier pulse response for a fast rise
time consistent with minimum overshoot (rise time = <25 microseconds, overshoot typically is <5%).

EQUIPMENT:

Monitor Oscilloscope
Pulse Generator
Low Capacitance 50:1 Divider Probe

PROCEDURE:

a. Position beam off-screen and apply 10 kHz, a +1 V, 1 microsecond wide (1% duty cycle) pulse to the Z-axis
INPUT.

b. Set front panel INTENSITY CCW.
c. Connect the monitor oscilloscope to the Z-axis output (A5TP1). Use the 50:1 divider probe.

d. Monitor the oscilloscope and adjust HF1 (A5C27) and HF2 (A5R36) to obtain a pulse of <25 nanosecond
rise time with minimum perturbations (+5% typical).

Ej; Agzlk‘* ASR13  ABR19  ASR36  A5c27
OFFSET  HF2 HF 1

A8S1
A8
ABS1
Ab
A3
A4
Figure 5-6. Z-axis Amplifier Adjustment Locations
Table 5-2. Z-axis Amplifier Adjustments
Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description

A5R19 Z-AXIS OFFSET 5-13 4 Adjust Z-OFFSET for 20 V output at
Z-AXIS output (A5TP1)

A5R13 Z-AXIS BALANCE 5-13 4 Adjust for 3 V increase at Z-AXIS
output when intensity control is
turned from minimum to maximum

A9R38 INTENSITY LIMIT 5-14 7 Adjust for dimly visible dot on
screen with INTENSITY at minimum and
1 V p-p at Z-AXIS input

A5R14 Z-AXIS GAIN 5-14 4 Adjust to 75% of CRT cutoff or +47 V
whichever is less (monitor at A5TP1)

A5R19 Z-AXIS OFFSET 514 4 Adjust so that positive portion of
pulse is equal to maximum Z-AXIS
output (monitor at A5TP1)

A5C27 Z-AXIS HF1 5-15 4 Adjust for pulse rise time of <25 ms

ABR36 Z-AXIS HF2
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5-16. 'X-AMPLIFIER GAIN ADJUSTMENT.

REFERENCE:
Service Sheet 2.

DESCRIPTION:
The X amplifier gain is adjusted so that the front-panel X-GAIN control has a range of .9 V to 1.6 V (1.75:1 ratio).

EQUIPMENT:

Function Generator
Monitor Oscilloscope

PROCEDURE:
a. Connect equipment as shown in figure 5-7.
b. Set front-panel X-Gain control fully clockwise.

c. Set function generator output as follows:

FREQUEN CY ittt ittt ittt e it et e et aae et saaainnanassneeaseesnaoas 1 kHz
FUN CTION Lottt it et te et et et ettt aee et eataaaneiaaesnannnsansanesans Sine Wave
AMPLITUDE ..ttt ittt ettt ettt ea e nnaneeeeeenns .9 V p-p as monitored on oscilloscope

d. Adjust X amplifier gain A1R12 for 26 cm (10.25 in.) of deflection.
e. Increase output of function generator to 1.6 V p-p.

f. Set front-panel X-GAIN fully counterclockwise and check for <25.4 cm (10 in.) of deflection.

13118
FUNCTION GENERATOR
‘ Y-INPUT B

AERRRARRRR R AN

| X-INPUT 5

OUTPUT
D) o5 | 00
rBNCT
OSCILLOSCOPE

CHA A CHAB

Figure 5-7. Gain-set Adjustment Test Setup
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5-17. Y-AMPLIFIER GAIN ADJUSTMENT.

REFERENCE:
Service Sheet 2.

DESCRIPTION:
The Y-amplifier gain is adjusted so that the front panel Y-GAIN has a range of .9 V to 1.6 V (1.75:1 ratio).

EQUIPMENT:

Function Generator
Monitor Oscilloscope

PROCEDURE:
a. Connect equipment as shown in figure 5-7.
b. Set front-panel Y-Gain control fully clockwise.

c. Set function generator output as follows:

FRE QUEN CY ittt ittt tee it ettt ttaee s anate o sttaeseaaesaneesosnnesonannasennaeennss 1 kHz
FUN CTION ittt ittt it ie ittt ee st eneaneeaeseseesasannienntosssssnesnnossiranensns Sine Wave
AMPLITUDE .. it ittt ittt e e it eetneat e aanennns .9 V p-p as monitored on oscilloscope

d. Adjust Y-Amplifier gain A3R12 for 22.2 cm (8.75 in.).
e. Increase output of function generator to 1.6 V p-p.

f. Set front-panel Y-GAIN fully counterclockwise and check for <21.6 cm (8.5 in.) of deflection.
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5-18. X-AMPLIFIER DC BALANCE ADJUSTMENT.

REFERENCE:
Service Sheet 2.

DESCRIPTION:
The X-amplifier average and balance adjustments (A1R64, A1R11) are set to minimize dc shift when the front panel
X-GAIN control is rotated throughout its range.

EQUIPMENT:
Digital Voltmeter

PROCEDURE:
a. Remove ground strap from digital voltmeter and connect voltmeter leads differentially to the horizontal
deflection plates (9 and 5 wires on X output amplifier, A2).
b. Set front panel X-POSITION control for a 0 V reading on digital voltmeter.
c. Disconnect digital voltmeter common lead and connect it to chassis ground.
d. Set average adjustment (A1R64) for é reading of +108 V on digital voltmeter.
e. Turn front panel X-GAIN control back and forth between its cw and ccw position while observing spot on

display. Set balance adjustment (A1R11) to minimize movement of spot. Spot movement shall not exceed 0.8cm
(0.3 in.).

5-19. Y-AMPLIFIER DC BALANCE ADJUSTMENT.

REFERENCE:
Service Sheet 2.

DESCRIPTION:
The Y-amplifier average and balance adjustments (A3R64, A3R11) are set to minimize dc shift when the front panel
Y-GAIN control is rotated throughout its range.

EQUIPMENT:
Digital Voltmeter

PROCEDURE:
a. Remove ground strap from digital voltmeter and connect voltmeter leads differentially to the vertical deflection
plates (9 and 5 wires on Y-output amplifier, A4).
b. Set front panel Y-POSITION control for a 0 V reading on digital voltmeter.
c. Disconnect digital yoltmeter common lead and connect it to chassis ground.
d. Set average adjustment (A3R64) for a reading of +108 V on digital voltmeter.
e. Turn front panel X-GAIN control back and forth between its cw and ccw position while observing spot on

display. Set balance adjustment (A3R11) to minimize movement of spot. Spot movement shall not exceed 0.8cm
(0.3 in.).
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5-20. X-AMPLIFIER PULSE RESPONSE AND BANDWIDTH ADJUSTMENTS.

REFERENCE:
Service Sheet 3.

DESCRIPTION:

The X-amplifier response adjustments are set for an amplifier rise time of <75 nanoseconds at minimum overshoot

and a bandwidth of 5 mHz.

EQUIPMENT:
Pulse Generator
Monitor Oscilloscope
Function Generator

PROCEDURE:
a. Set 500/10 KQ input impedance switch (A1S1) to 500.

b. Connect equipment as shown in figure 5-8.

1311B
TO X-DEFLECTION PLATES
PULSE X-INPUT +
GENERATOR —
MR
o </l
OUTPUT /
O O O 0-0+ 10:1 DIVIDER
PROBE
FUNCTION
GENERATOR OSCILLOSCOPE
TNERINRRRNRARIN Y A

OO0 6 o0 ?CHAAC>CHAB

A

Figure 5-8. X-amplifier Pulse Response and Bandwidth Adjustment Setup

c. Set pulse generator controls as follows:

PULSE PERIOD ... e e et e
PULSE WIDTH ...t e e et e
AMPLITUDE ..ot e e e e e e et

... =10 microsecond

...... 50% duty cycle
full screen deflection
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d. Connect oscilloscope to the X-deflection plates (9 and 5 wires on X-output amplifier, A2), and set oscilloscope

€.

controls as follows:

§0) (5] 33 Y- "/ A+B
4 507 0 D7 D) /2 O 10 microsecond/DIV
CHANNEL INPUT ATTENUAT ORS .. ittt ittt ittite it eteaenarnnaaannenes 1 V/DIV
(033 07N\ AN 3 VN0 = AP INVERT
11070 16 1 23 1% 1. [ € PP AC

Set LF ADJ No. 1 (A2R24) and LF ADJ No. 2 (A1C17) for flattest pulse response as indicated in figure 5-9.

ADJUST FOR BEST PULSE RESPONSE

AN
— N

Figure 5-9. X-amplifier Pulse Response Adjustment

Measure rise time of the pulse between the 10% to 90% points as displayed on the oscilloscope. Rise time must be
<75 nanoseconds.

Disconnect Pulse Generator from X-INPUT and connect the function generator.

Apply a 50 kHz sine wave from function generator to the X-INPUT. Set output amplitude of function generator
to cause 12.7 cm (5 in.) of deflection on the CRT.

Change frequency of function generator to 5 MHz.
Adjust HF ADJ No. 1 (A2C8) and HF ADJ No. 2 (A4C12) for 9.4 ¢m (3.6 in.) of vertical deflection.

Repeat steps e through j until amplifier rise time and bandwidth are within specified limits.
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ADJUSTMENTS

5-21. Y-AMPLIFIER PULSE RESPONSE AND BANDWIDTH ADJUSTMENTS.

REFERENCE:
Service Sheet 4.

DESCRIPTION:
The Y-amplifier response adjustments are set for an amplifier rise time of <75 nanoseconds at minimum overshoot
and a bandwidth of 5 MHz.
EQUIPMENT:
Pulse Generator
Monitor Oscilloscope
Function Generator

PROCEDURE:
a. Set 500/10 KO input impedance switch (A3S1) to 500.

b. Connect equipment as shown in figure 5-10.

1311B

PULSE Y-INPUT < - ‘
GENERATOR =
-t
[ o e |
o i </l

OUTPUT /
O O O 0-0+ 10:1 DIVIDER
PROBE

i

FUNCTION
GENERATOR

NRRRRRRRRRNRRNNERY A

@ OOU(T?PUT@ o6 OCHA A OCHA B

A

OSCILLOSCOPE

Figure 5-10. Y-amplifier Pulse Response and Bandwidth Adjustment Setup

c. Set pulse generator controls as follows:

PULSE PERIOD ...ttt e e e e e e e e e e e e e e =10 microseconds
PULSE WIDTH ..ot e e e e e e e e e e 50% duty cycle
AMPLITUDE ..o e e e e e e e e e e full screen deflection
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ADJUSTMENTS

d. Connect oscilloscope to the Y-deflection plates (9 and 5 wires on Y-output amplifier, A4), and set oscilloscope
controls as follows:

L) 05 I A+B
B 017 0 D ) 10 microseconds
CHANNEL INPUT AT T ENU A T O RS .ottt ittt ittt e ettt ettt reenaeens 1 V/DIV
CH AN Bt e e e e e e e e e invert

e. Set LF ADJ No. 1 (A4R24) and LF ADJ No. 2 (A4C17) for flattest pulse response as indicated in figure 5-11.

ADJUST FOR BEST PULSE RESPONSE

~
— <

Figure 5-11. Y-amplifier Pulse Response Adjustment

f. Measure rise time of the pulse between the 10% and 90% points as displayed on the oscilloscope. Rise time must
be <75 nanoseconds.

g. Disconnect pulse generator from Y-INPUT and connect the function generator.

h. Apply a 50 kHz sine wave from function generator to the Y-INPUT. Set output amplitude of function generator
to cause 12.7 cm (5 in.) of deflection on the CRT.

i. Change frequency of function generator to 5 MHz.
j. Adjust HF ADJ No. 1 (A4C28) and HF ADJ No. 2 (A4C12) for 9.4 cm (3.6 in.) of vertical deflection.

k. Repeat steps e through j until amplifier rise time and bandwidth are within specified limits.

Adjustments
ADJUSTMENTS
A4C8 A3R64 A4C17 A4R24 A3R13 A3R11
HF ADJ. 1 AVERAGE LF ADJ. 2 LF ADJ. 1 GAIN BAL A3S1
Y-INPUT 500/10K
AMP A3
Y-OUTPUT
AMP A4 A4C12
HF ADJ. 2
A2C17
LF ADJ. 2
A2C8
A4R24 HF ADJ .1
LF ADJ. 1 A1R12
GAIN
A2C12
HF ADJ.2 AIRT1
BAL
X-OUTPUT
AMP A2
A1R64
AVERAGE 50'6(‘)1/8110K
X-INPUT
AMP A1 - T
Figure 5-12. X- Y-Amplifier Adjustment Locations 673-79
Table 5-3. X- Y-Amplifier Adjustments
Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description

AlR12 X-GAIN 5-16 2 Adjust so that front panel X-GAIN provides
9V to 1.6 V adjustment range.

AlR11 X-BALANCE 518 2 Adjust to minimize movement of display
when X-GAIN is moved from minimum to
maximum

A2R24; LF NO. 1; LF NO. 2 5-20 3 Adjust for flattest pulse response

A2C17 at 75 ms - :

A2C28; HF NO. 1; HF NO. 2 5-20 3 Adjust for bandwidth of 5 MHz

A2C12

A3R12 Y-GAIN 517 2 Adjust so that front panel Y-GAIN provides
9V to 1.6 V adjustment range.

A3R11 Y-BALANCE 5-19 2 Adjust to minimize movement of display
when Y-GAIN is moved from minimum to
maximum

A4C17; LFNO.1; LVNO. 2 5-21 3 Adjust for flattest pulse response

A4R24 at 75 ms

A4C28; HF NO. 1; HF NO. 2 521 3 Adjust for bandwidth of 5 MHz

A4C12

5-13



ADJUSTMENTS

5-22. TRACE-ALIGN AND ORTHO ADJUSTMENT.

REFERENCE:
Service Sheet 7.

DESCRIPTION:
The trace is electrically aligned horizontally and vertically with the sides of the 1311B.

EQUIPMENT:
Function Generator

PROCEDURE:

a.
b.

C.

Apply a1V pp, 1 kHz Sine Wave from function generator to the X-INPUT.
Set TRACE ALIGN to cause trace to lie parallel to the top or bottom of the cabinet.
Disconﬁect function generator from X-INPUT and connect to Y-INPUT.

Set ORTHOG to cause the trace to lie parallel to the cabinet sides.

5-23. DYNAMIC FOCUS AND ASTIGMATISM ADJUSTMENT.

REFERENCE:
Service Sheets 5 and 6.

DESCRIPTION:

The following procedure describes the dynamic focus and astigmatism adjustments using the HP Model 1350A

Graphics Translator and the HP Model 9825A, HP-IB Controller.

EQUIPMENT:
9825A HP-IB Controller, equipped with 98210A String Advanced Program ROM,;
98214 Extended I/0 ROM,;
98034A HP-IB Interface;
1350A Graphics Translator;
Monitor Oscilloscope.

PROCEDURE:

a.

Set up test equipment as shown in figure 5-13.

Adjustments

ADJUSTMENTS

Model 1311B

1311B
Z-INPUT
Y-INPUT -
1350A X-INPUT
</l
Y z
— ? ?Q 10:1 DIVIDER
PROBE
OSCILLOSCOPE
9825A
1 O ? o)
98034A cHAA [cHaB

Figure 5-13. Dynamic Focus and Astigmatism Test Setup

NOTE. CONNECT CHANNEL A DIVIDER PROBE TO JUNCTION OF A6Q25 AND A6R111.
CONNECT CHANNEL B DIVIDER PROBE TO JUNCTION OF A6Q21 and A6R96.

If Option 003 is installed, set front panel INTENSITY control for a dimly viewable spot before connecting
the X-Y-Z-INPUTS. Leave INTENSITY setting for the remainder of this adjustment procedure.

b. Set X- Y- Z-amplifier input impedance switches (A1S1, A3S1, A5S1) to 500.

c. Preset all adjustments on the focus and astigmatism board (A6) to center range.

d. Preset focus gain adjustment (A6R43) fully ccw.

e. Center the front panel FOCUS and ASTIGMATISM controls.

f. Load program* listed in table 5-4 into the 1350A Graphics Translator using the 9825A Controller.

*The program is available on cassette tape. Order HP Part No. 5010-0905.
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Table 5-4. Focus and Astigmatism Test Program

0: dim AS$[5]1,BS$[5],CS$[5],DS[5)

l: cli 7

2: wtb 718,3,20,13,10,"EM: :EN::EX::SN::UM: "
3: fmt 1,£4.0,",",£f4.0,";"

4: wrt 718,"PEC,: :PAOQ,Q"

5: wrt 718,"PEl,::PAQ,1022;1022,1022;1022,0;0,0;"
6: 0+X;0+Y;"FC"»AS;"AC"+»BS;gsb "X"

7: 896+Y;gsb "X"

8: 896+X;gsb "X"

9: 0+Y;gsb "X"

10: 0+X;200-Y;"FY1"»AS;"AY1"+>BS;gsh "X"

11: 696+Y;g9sb "XxX"

12: 896+X;gskh "XV

13: 200+Y;gsb "X"

14: 200"X;0"Y; n |I*A$;ll ll_’Bs;ll FX]_""CS;"AX]." *DS;QSb nyn
15: 896-+Y;gsb "X"

16: 696+X;gsb "Xx"

17: 0»Y;gsbk "X"

18: 448-+X;"">AS$;""+BS;"FX2"+CS;"AX2"+DS;gsh "X"

19: 896+>Y;gsb "x"

20: 0+X;448+Y;"FY2"+AS;"AY2"+BS;"">CS;""»>DS;ash "X"
21: 896+X;gsb "X

22: 448+X;448+Y;"ZC"+AS;"2G"+BS;"2G"+CS; "Z2G">DS;gsb X"
23: wrt 718.1,"PEQ,::PA",X,Y

24: for 1I=0 to 719

25: wrt 718,"PEO,"

26: if frc(I/8)4%0;gtc 28

27: wrt 718,"PE1,"

28: wrt 718.1,"PA",90cos(I/2-135)+X+63,90sin(I1/2-135)+Y+63
29: next 1

30: strp

31: "X": .

32: wrt 718.1,"PEO,::PA",X,Y

33: wrt 718.1,"PEl,::PA",X+126,Y+126

34: wrt 718.1,"PEQ,::PA",X,Y+126

35: wrt 718.1,"PE1l,::PA",¥X+126,Y

36: wrt 718.1,"PEO, ::PA",X+50,Y+5

37: wtb 718,"PEl,::CSO,::TX",AS$,3,13,10

38: wrt 718.1,"PEO,::PA",X+50,Y+90

39: wtb 718,"PEl,::CS0,::TX",BS$,3,13,10

40: wrt 718.1,"PEO,::PA",X+5,Y+56

41: wtb 718,"PEl,::CS0,::TX",CS,3,13,10

42: wrt 718.1,"PEO,::PA",X4+90,Y+56

43: wtb 718,"PEl,::CS0,::TX",DS$,3,13,10

44: ret

*297
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ADJUSTMENTS

g. Adjust front panel X-Y GAIN so that the pattern on screen fills the viewing area. Set front panel INTENSITY
fully cw (except Option 003). Check figure 5-13 for correct pattern.

i —— e

AC AC
FX1 AX1 FX2 FX1 AX1

FC FC

AY1 AY1

FY1

. - ve 0, .
o’ '.
AY2 .. 7G . AY2 )
. 2G 2G :

FY2 .. ZG . FY2
AY1 AY1 '
FY1 FY1

AC AC
FX1 AX1 FX2 AX2 FX1 AX1
FC FC

Figure 5-14. Focus and Astigmatism Test Pattern

h. Adjust astigmatism balance (A6R90) and focus limit (A9R30) for sharpest “X” crossings at the corners of the
display.

i. Monitor the focus output (junction of A6Q25 and A6R110) and the astigmatism output (junction of A6Q21
collector and A6R96) with the monitor oscilloscope for the remainder of the adjustment procedure.

j. Set oscilloscope controls as follows and obtain the display as shown in figure 5-15:

L) £ 7 ALT
TIME/ DIV .o e e et et 2 milliseconds
CHANNEL INPUT ATTENUATORS ... ittt ittt it cietianenteerannrnanenaens 50 V/DIV
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Adjustments
ADJUSTMENTS
=FOCUS
AMPLIFIER
SATURATION
POINT
=NORMAL CHANNEL A,
AMPLITUDE AMPLIFIER
SIGNAL
CHANNEL A
0 vDC
REFERENCE =ASTIGMATISM
AMPLIFIER
SATURATION
POINT
=NORMAL
SIGNAL
LEVEL
CHANNEL B,
ASTIGMATISM
AMPLIFIER
SIGNAL
CHANNEL B
0 vDC
REFERENCE
Figure 5-15. Focus and Astigmatism Output Waveforms
. k. After each of the following adjustments (steps 1 through p) check the signal levels displayed on the oscilloscope.

r.

If either signal reaches 0 V or +165 V (amplifier saturation), readjust focus balance (A6R44) and/or astigma-
tism balance (A6R90) until each signal is between 0 V and +165 V.

Adjust FX2 and AX2 for sharpest “X” crossing at positions indicated on screen.
Adjust FX1 and AX1 for sharpest “X” crossing at positions indicated on screen.
Adjust FY2 and AY2 for sharpest “X” crossing at positions indicated on screen.
Adjust FY1 and AY1 for sharpest “X” crossing at positions indicated on screen.

All “X” crossings on screen, including the center, should now appear sharply focused. Repeat steps ¢ through o
if display is not focused.

Adjust focus gain (A6R43) for best focused dotted figure at center screen.

All elements of the displayed pattern, including alphanumerics, should now be sharply focused. If not, repeat
procedure from step 1 on.
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5-24. DYNAMIC FOCUS AND ASTIGMATISM ADJUSTMENT (Alternate Procedure).

REFERENCE:
Service Sheets 5 and 6.

DESCRIPTION:
The following procedure describes the dynamic focus and astigmatism adjustment when the 1350A Graphics
Translator and the 9825A HP-IB Controller are not available.

EQUIPMENT:
Pulse Generators (2)
Monitor Oscilloscope

PROCEDURE:
a. Connect equipment as shown in figure 5-16.

PULSE
GENERATOR
#1 1311B SEE NOTE 1
L i i X-INPUT
HE |- -~
TRIG
Y-INPUT
O O Q O-0+ Na B
Z-INPUT
P
10:1 DIVIDER
PROBES
PULSE OSCILLOSCOPE
GENERATOR
#2
==t
it
e o
TRIG TRIG
IN OuT OUTPUT CHAA |CHAB
O 0O O-?-l-
ASTIGMATISM
FOCUS

NOTE 1. CONNECT CHANNEL A DIVIDER PROBE TO JUNCTION OF A6Q25 AND A6R111.

CONNECT CHANNEL B DIVIDER PROBE TO JUNCTION OF A6Q21 AND A6R96.

Figure 5-16. Dynamic Focus and Astigmatism Test Setup

Adjustments Model 1311B
ADJUSTMENTS

b. Set pulse generator No. 1 controls as follows:

PULSE PERIOD ...ttt e et e e e e et .2 milliseconds
PULSE WD T H .. oot e e e e e e e e et 50% duty cycle

¢. Set pulse generator No. 2 controls as follows:

PULSE PERIOD . ...ttt i ii ittt e ieciaseeeeneieeeeessnesnnane... EXT. TRIGGER
PULSE WIDT T H ...ttt it e et et e enesneseseassssenennnaees 10 microseconds
AMPLITUDE .........ccooiiiiiiin. 1Vpp

d. Set oscilloscope controls as follows and obtain the display as shown in figure 5-17.

TIME/ DIV L it i i ittt it e ittt e ee et ieinessisssesvaenee. B0 microseconds

CHANNEL INPUT ATTENUATORS . ... et 50 V/DIV

=FOCUS
AMPLIFIER
SATURATION
POINT.
=NORMAL
SIGNAL
AMPLITUDE
CHANNEL A
FOCUS
AMPLIFIER
SIGNAL
CHANNEL A
o vDC
REFERENCE =ASTIGMATISM
AMPLIFIER
SATURATION
POINT
=NORMAL
SIGNAL -
CHANNEL B, LEVEL
ASTIGMATISM
AMPLIFIER
SIGNAL
CHANNEL B
0 vDC
REFERENCE

79-248

Figure 5-17. Focus and Astigmatism Waveforms

e. Set focus gain (A6R43) fully ccw. Set all other adjustments on the focus and astigmatism assembly (A6) to
center. Adjust front panel FOCUS and ASTIGMATISM to center.

f. Disconnect pulse generator No. 1 and position beam to location No. 1 on screen (see figure 5-18).
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ADJUSTMENTS ADJUSTMENTS

® ®
®
O 6 06 | I\

AB HF2" HF17 ABR43 ABR44 FX1 FX2 FY2 FY1 AX1 AX2 A BAL AY2 AY1

gl FOCUS/ AG6R47 A6C4 FOCUS GAIN F BAL A6R23 AB6R24 ABR11 AB6R10 A6R74 A6R75 AG6R90 AB6R62 AG6R61
Figure 5-18. Beam Locations for Focus and Astigmatism Procedure ASTIG AMP Figure 5-19. Focus and Astigmatism Adjustment Locations 676-79
g. Adjust focus limit (A9R30) and astigmatism balance (A6R90) for best focused dot at location No. 1. Table 5-5. Focus and Astigmatism Adjustments
h. Connect pulse generator No. 1 to the X-INPUT and adjust amplitude to move beam to location No. 2. Reference Adjustment Adjustment Service
Designator Name Paragraph Sheet Description
i. After each of the following adjustments (steps j through n) check the signal levels displayed on the oscilloscope.
If either signal reaches 0 V or +165 V (amplifier saturation), readjust focus balance A6R44) and/or astigmatism
balance (A6R90) until each signal is between 0 V and +165 V. Front Panel
Adjustment
j. Adjust FX2 and AX2 for best focused dot at location No. 2.
A13R8 TRACE ALIGN 5-22 7 Adjust trace to lie along X-AXIS of CRT
k. Adjust pulse generator No. 1 amplitude to move beam to location No. 3. Adjust FX1 and AX1 for best focused dot ;
at location No. 3. Al13R9 ORTHOG 5-22 17 Adjust trace to lie along Y-AXIS of CRT
1. Disconnect pulse generator No. 1 from X-INPUT and check focus at location No. 1. If beam is not focused repeat A9R30 FOCUS LIMIT 5-23; 5-24 7 Adjust for best focus in the corners of
this adjustment procedure from step g on. the display
m. Connect pulse generator No. 1 to the Y-INPUT and adjust amplitude to move beam to location No. 4. Adjust FY2 ABR90 ASTIGMATISM 5-23; 5-24 6 Adjust to keep astigmatism output
and AY2 for best focused dot at location No. 4. BALANCE signal between a signal level of
0Vito+140V
n. Adjust pulse generator No. 1 amplitude to move beam to location No. 5 and adjust FY1 and AY1 for best focused
dot at location No. 5. A6R44 FOCUS 5-23; 5-24 5 Adjust to keep focus output signal
BALANCE between a signal level of 0 V to +140 V
o. Disconnect pulse generator No. 1 and check focus at location No. 1. If beam appears defocused, repeat this _
procedure from step g on. A6R24; FX2; AX2 5-23; 5-24 5,6 Adjust for best focused dot at location
A6RT75 No. 2 (see figure 5-11 for location)
p. Connect pulse generator No. 1 to both X- and Y-INPUT and adjust amplitude to move beam to location No. 6. (It
may be necessary to readjust X- or Y-GAIN to move beam to location No. 6.) A6R23; FX1; AX1 5-23; 5-24 5; 6 Adjust for best focused dot at
A6R71 location No. 3 (see figure 5-11)
q. Beam should appear well focused. If not, repeat this procedure starting with step g.
' A6R11; FY2; AY2 5-23; 5-24 56 Adjust for best focused dot at
r. Reduce amplitude of pulse generator No. 2 and adjust front panel INTENSITY for a dimly viewable beam at A6R62 location No. 4 (see figure 5-11)
location No. 6. Adjust focus gain (A6R43) for best focused spot.
) A6R10; FY1; AY1 5-23; 5-24 5;6 Adjust for best focused dot at
s. Recheck beam focus at all locations. Should adjustment be necessary, repeat this procedure starting with step g. A6R61 location No. 5 (see figure 5-11)
t. After completion of adjustments set input impedance switches (A1S1; A3S1; A5S1) to desired positions and fill A6R43 FOCUS GAIN 5-23; 5-24 5 Adjust for best focused dot at
out input configuration tag on the rear rail of 1311B. location No. 6 (see figure 5-11)
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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 desig-
nator 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 abbreviation are used, one allin
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 man-
ual other abbreviation forms are used with both lower-
case 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.

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

The information given for each part consists of the fol-
lowing:

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 given only once — at
the first appearance of the part number in the list.

6-7. ORDERING INFORMATION.

6-8. To order a partlisted in thereplaceable 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 the 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 minimum order amount for parts ordered
through local HP offices when orders require billing and
invoicing).

c. Prepaid transportation (there is 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 office.
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Table 6-1. Reference Designators and Abbreviations

Model 1311B

AFC

AMPL

BFO
BE CU
BH

BP
BRS
BWO

ccw
CER
CMO
COEF
com
COMP
COMPL
CONN
cpP
CRT
cw

DEPC
DR

ELECT

ENCAP
EXT

FH
FILH
FXD
GE

GRD

= assembly

= motor

= battery

= capacitor

= coupler

= diode

= delay line

= device signaling (lamp)
= misc electronic part

= amperes

= automatic frequency
control

= amplifier

= beat frequency oscillator
= beryllium copper

= binder head

= bandpass

= brass

= backward wave oscillator

= counter-clockwise
= ceramic

= cabinet mount only
= coeficient

= common

= composition

= complete

= connector
cadmium plate
cathode-ray tube
= clockwise

= deposited carbon
= drive

= electrolytic
= encapsulated
= external

= farads

= flat head

= fillister head
= fixed

= giga (109
= germanium
= glass

= groundf{ed)

HDW

HEX
HG
HR
HZ

IMPG
INCD
INCL
INS
INT

LH

LIN

LK WASH
LOG

LPF

MEG
MET FLM
MET OX
MFR
MHZ
MINAT
MOM
MOs
MTG

MY

N/C

NI PL

REFERENCE DESIGNATORS

= fuse

= filter

= integrated circuit
= jack

= relay

= inductor

= loud speaker

= meter

= microphone

ABBREVIATIONS

= henries
= hardware

= hexagonal
= mercury
= hourls)

= hertz

= intermediate freq
= impregnated

= incandescent
includel(s)

= insulation(ed)

= internal

[

= kilo=1000

= left hand

= linear taper

= lock washer

= logarithmic taper
= low pass filter

= milli=10-3

= meg=106

= metal film

= metallic oxide
manufacturer
mega hertz

= miniature

= momentary

= metal oxide substrate
= mounting

= "mylar”

fl

= pano (10-9}

= normally closed
= neon

= nickel plate

MP

IOV

N/O

. NOM

NPO

NPN

NRFR

NSR

0oBD
OH
(o)

P
PC
PF

PH BRZ
PHL
PIV
PNP

P/O
POLY
PORC
POS
POT
PP
PT
PWV

RECT

RH

= mechanical part
= plug

= transistor

= resistor

= thermistor

= switch

= transformer

= terminal board
= test point

= normally open
= nominal

= negative positive zero
(zero temperature
coefficient)

= negative-positive-
negative

= not recommended for
field replaéement

= not separtely
replaceable

= order by description
= oval head
= oxide

= peak

= printed circuit

= picofarads= 10-12
farads

= phosphor bronze

= phillips

= peak inverse voltage

= positive-negative-
positive

= part of

= polystyrene

= porcelain

= position(s)

= potentiometer

= peak-to-peak

= point

= peak working voltage

= rectifier

= radio frequency

= round head or
right hand

<Cc

N<xg<

RMO
RMS

RWV

S-B
SCR
SE
SECT

SEMICON

Sl
SIL
SL
SPG
SPL
SST
SR
STL

TA
TD
TGL
THD
T
TOL
TRIM
TWT

VAR
vocw

w/

wiv

ww
w/0

= integrated circuit

= vacuum, tube, neon
bulb, photocell, etc

= voltage regulator

= cable

= socket

= crystal

= tuned cavity network

=rack mount only
= root-mean square

= reverse working
voltage

= slow-blow
=screw

= selenium

= section(s)

= semiconductor
= silicon

= silver

= slide

=spring

= special

= stainless stee!
= split ring

= steel

= tantalum

= time delay

= toggle

= thread

= titanium

= tolerance

= trimmer

= traveling wae tube

= micro=10-6

= variable
=dc working volts

= with

~ watts

working inverse
voltage

= wirewound

= without

"
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H28

Replaceable Parts

MP28

DETAIL A

HIO

PARTS ON THIS FIGURE

ELECTRICAL COMP

HARDWARE |MECH. PARTS

Al2,JI,VI,W
L, L2
Si, s2

Ql,Q2,Q3

HI-HIO
H20
H22-H35

MPI— MP8
MP26-MP32

1311-200-1-80

Figure 6-1.

Chassis Parts and Board Assembly Identification
(Sheet 1 of 3)
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Replaceable Parts

SEE DETAIL A

MPI7 RAIL,RIGHT SIDE
MPI8 RAIL,LEFT SIDE

1311-201-1-80

MP9-MP26
MP4

PARTS ON THIS FIGURE
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Replaceable Parts
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Replaceable Parts

Table 6-2. Replaceable Parts

Model 1311B

Reference HP Part |c Q Descriti Mfr
. . escription Mfr Part Number
Designation | Number |D ty p Code
CHASSIS PARTS
Ay 01317-66503 | 6 2 BOARD ASSEMBLY.INPUT AMPLIFIER 28480 01317266503
A2 01310=66530 |2 H PC BOARD ASSEMBLY=OUTPUT AMPLIFIER 28480 01310066530
A3 0131766503 | 6 BOARD ASSEMBLY&INPUT AMPLIFIER 28480 0131766503
Ay 01310=66530 | 2 PC BOARD ASSEMBLY=OUTPUT AMPLIFIER 28480 0131066530
AS 0131166502 |9 1 ZeAX18 BOARD 28480 0131166502
Ap 01317-66501 | 4 1 BOARD ASSEMBLYeFOCUS . 28480 0131766501
A7 0131766504 |7 1 BOARD ABSEMBLYLEFT CONNECTOR 28480 0131766504
Y] 01317-6650% (8 1 PC BOARD ASSEMBLY=RIGHT CONNECTOR 28480 0131766505
a9 01311=66504 |1 ! BOARD ASSEMBLYeHIGH VOLTAGE 28480 0131166504
A10 09600540 3 1 MULTIPLIER=HY 28480 0960=0560
Agy 01310=66533 |5 1 PC BOARD ASSEMBLY.LOW VOLTAGE POWER SUPP 28480 0131066533
Ar2 09600444 2 1 LINE MOOULE=UNFILTERED 28480 09600444
Ay3 0131166503 |0 1 BOARD ASSEMBLY=CONTROL 28480 0131166503
ArY 01310e66513 |1 1 PC BOARD ASSEMBLYEXT 208480 013100665413
1 0180-0030 2 H CAPACITOR=FXD 120UF+75=10X 380VDC AL 28480 0180-0030
t2 0180-0030 2 CAPACITOR®FXD 120UF+7S=10% 350VDC AL 28480 0180-0030
3 0180=0213 9 2 CAPACITOR=FXD 5000UF¢75-10X 25VDC AL 28480 01800213
tu 01800213 9 CAPACITOReFXD 5000UF¢75=10% 25VDC AL 28480 0180=0213
cs 01500052 1 2 CAPACITOR=FXD ,05UF +=20X 400VDC CER 28480 018020052
Co 0150-0052 1 CAPACITOR=FXD ,05UF +=20% 400VDC CER 28480 | ‘0150w0052
DSy 145020440 8 | LIGHTIND WHTTL ,4aDIA FKDeTERM PUSHaON 28480 145020440
F1 2110=0020 1 1 FUSE ,8A 250V 1,25X,25 UL 759158 313,800
Fi 21100059 6 1 FUSE 1,5A 250V 1,25X,2% UL 71400 MDX feq/2
Hy 0510~0123 1 { RETAINER«PUSH oN RECT EXT ,312¢INeDIA 28480 0510=0123
H1 219020008 3 6 WASHEReLK EXT T NO, & o14i=]Ne]D 28480 2190=0008
H2 295020006 3 f NUTeHEX®=0BLeCHAM 1/de32aTHD ,094=INsTHK 00000 ORDER gY DESCRIPTION
295020001 8 9 NUTeHEX=DBL=CHAM 3/8=32eTHD ,094=INeTHK 00000 ORDER BY DESCRIPTION
LT 2190=0083 4 1 WASHEReLK INTL T 1/2 IN ,S12=IN=1D 28480 2190-0083
H§ 2680=0105 0 [] SCREWeMACH 10w32 ,625sIN=LG PAN=sHDwPOZ1 00000 ORDER BY DESCRIPTION
He 21900019 6 b WASHER«LK HLCL NO, 4 ,115eINelD 28480 219020019
H? 3050=0179 4 4 WASHER®FL MYLE NO. 10 ,203«INeID 28480 30500179
He8 305020066 8 36 WASHER®FL MTLC NO, 6 ,147«IN=]D 28480 305020066
H9 2190=0047 4 7 WASHER=LK HLCL NO. 8 .16BeIN=ID 28480 2190=0017
H10 242020002 6 16 NUTeHEXeDBL®CHAM 6=322THD ,109=INsTHK 28480 2420=0002
My 2360=0200 8 14 SCREW=MACH 6«32 ,S5=~INeLG 100 DEG 00000 ORDER BY DESCRIPTION
H12 2360=0120 1 12 SCREWeMACH 6232 ,438«INeLG B2 DEG 00000 ORDER BY DESCRIPTION
M13 21900034 H 4 NASHERe=LK HLCL NO, 10 ,194=INelD 28480 2190=0034
H14 242020002 6 NUTeHEX@DBL®CHAM =32eTHD ,109=IN=THK 28480 24200002
H15 26200001 5 1 NUTeHEXeW/LKKR 6e32eTHD ,109«]N=THK 00000 ORDER BY DESCRIPTION
H16 2360=0115 4 19 SCREWsMACH 632 ,312«INelG PANHDePOZ! 00000 ORDER BY DESCRIPTION
H17 23600118 ? 4 SCREWeMACH 6=32 ,375=1NelG 82 DEG 00000 ORDER sv DEaCRIPTION
H18 03600001 5 8 TERMINAL=SLDR LUG LKeMTG FORw#6e8CR 28480 0360e0
H19 23600117 6 4 SCREW=MACH 6=32 ,375«INeLG PAN=HD=P0OZ] 00000 ORDER av oEacnxvvxon
Ha1 23600201 9 s SCREWLMACH 6232 ,5=INulLG PANGHD.POZI 00000 GRDER BY DESCRIPTION
2950=0001 8 NUTeHEX=DBLeCHAM 3/8a32eTHD ,094=INaTHK 00000 ORDER BY DESCRIPTION
H23 0380-1632 9 1 TERMINAL=SLDR LUG LK=MTG FORe#3/8e8CR 28480 03601632
H24 2510=0103 9 3 SCREW=MACH 8232 ,375«INulG PANeHDPOZI 00000 ORDER By DESCRIPTION
H2% 2190-0016 3 8 WASHER=LK INTL T 3/8 IN ,377eINelD 28480 21900016
H26 30500001 { 9 WASHER=FL MTLC NO, 8 ,172eINelD 28480 30500001
H27 25100107 3 8 SCREWeMACH B8e32 ,SeINalG PAN=HD=POZ! 00000 ORDER BY DESCRIPTION
H28 2190-0047 0 24 WASHEReLK 82 CTSK EXT T NO, 6 ,142=INeID 28480 219020047
W29 29%50=00%4 1 2 NUToHEX=DBLeCHAM {/2228eTHD ,125=INeTHK 00000 ORDER BY DESCRIPTION
"3y 0624=0232 4 6 SCREWWTPG 6e20 ,5=INelLG PAN«HD=SLT STL 00000 ORDER BY DESCRIPTION
H32 295020035 [ 1 NUTeHEXeDBLuCHAM 15/32=324THD 00000 ORDER BY DEBCRIPTION
H33 2190-0018 H 41 WASHERaLK HLCL NO, 6 ,141«INelD 28480 219020018
H34 22000139 4 4 SCREWMACH Qel0 ,25«INelLG PANeMD=POZI 00000 ORDER BY DEBCRIPTION
H35 0624«0310 9 H SCREWsTPG 6+19 ,312«INaLG HEX=HD 8TL 28480 06240310
LI 3050=0235 3 4 WASHER=FL MTLC NO, 4 ,117«INelD 28480 305020238
J1 12500118 3 1 CONNECTOR@RF BNC FEM 8GLaHOLEoFR SQaOHM 28480 12%0-0118
Mp3 0370-1093 4 1 KNOB=BASE=PTR 3/8 0BP ,125«IN=1D 28480 0370=1007
up8 01311=63707 | 0 { EXTRUSION ASSEMBLY=FRAME 28480 013113707
Mpo 0131001203 [0 2 BRACKET=CORNER SUPPORT 28480 01310201203
MP1 Y 01311-23708 | 7 1 SHAFTEXTENSION 28480 0131123708
MP12 1490+0841 7 1 COUPLER=RGD ,375=LG BRS 28480 1690=0841
up13 01311-01201 | 9 2 BRACKETeT SPLICE 28480 0131101201
MP1Y 0131144106 | 3 H COVER 28480 0131144406
vp1s 0131144106 (3 COVER 28480 01311=44106
MP1E 01311=00102 | 7 1 DECK=MAIN 28480 01311200102
MP17 01311=23707 | & 1 RAJLeRIGHT SIDE 28480 0131123707

See introduction to this section for ordering information
*Indicates factory selected value



Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c| o i Mfr
: A t Description Mfr Part Number
Designation Number |D Y p Code
P18 01311=23706 (S 1 RAIL=LEFT 8I0E 28480 01311=23706
vp19 01311=00603 |3 1 SHIELO=TRANSFORMER 28480 0131100603
P20 S040e0170 ] 14 GUIDEPLUGeIN PC BOARD 284680 $040=0170
VP24 01310=006CY |0 q SHIELD=AMPLIFIER 28480 01310e00601
upP22 5040=%892 9 H HOLOERePC BOARD, RIGHT 28480 S040»%892
upas 5040=5891 8 2 HOLOER«PC BOARD, LEFT 28480 S040=589Y
ey 432020095 7 1 U CHANNEL NPRN _0uTenDeCHAN ,219=nD, 28480 432020098
up2s 0132100601 |3 1 SHIELD=FOCUS 28480 01321=00601
P26 01310=60608 |3 1 SHIELD ASSEMBLYCRT 28480 0131050608
vp2s 0132100608 |5 1 SHIELD=Z AXIS 28480 0132100603
w2 0131123720 |3 1 RAIL&REAR 28480 0131123720
vp28s 0131101200 | 2 2 BRACKETeREAR 28480 01311=012064
uros 0131021201 | O 1 CLAMPACRY 28480 01310e.2120¢
03400875 9 3 INSULATOReX8TR THRMeCNDCT 28480 0340=0878
uP30 S020=8762 [ 3 SCREWMACHINE 28480 5020=8762
0340=0486 8 3 INSULATORCOVER NYLON 28480 0340=0u80
MP3y 0131001215 | 4 3 STRAP-TRANSISTOR COVER 28480 0131001218
vp32 1400=033% s 3 CABLE TIE |,75«D1A ,188enD NYL 28480 1400=0335
VP33 0131104102 |5 { COVER«MULTIPLIER 28480 0131ie04t02
vP3U 0131104101 | 4 { COVEReHIGH VOLTAGE 28480 01311e04101
wp3p 01310=04702 |0 4 SPACER«TRANSFORMER 28480 01310w04702
wp3y? 01311=p8710 |5 { STAND ABSEMBLYwTILT 28480 01311ep8710
P1 1251-1180 2 CONNPC24F 28480 1251-1190
P2 1251-1190 CONNPC24F 28480 1251-1190
P3 1251-0159 1 CONNPC .30 F 28480 1251-01589
P4 01317-27601 1 CONNPC20F 28480 01317-27601
91 18S0equ1? S 1 TRANSISTOR NPN 81 TO=3 PDEBOW 28480 1854e0417
Q2 1854e0063 7 H TRANSISTOR NPN 2N30SS SI YOe3 PDui{Sw 01928 2N308S
Q3 18%0=00063 7 TRANSISTOR NPN 2N30SS 81 TO=3 POoi{SHW 01928 2N308S
Q4 1854=-0558 5 1 TRANSISTOR NPN 81 DARL POm70W FTmiMMZ 28480 18S4=0558
Qs 18540433 H 1 TRANSISTOR NPN 81 PDa90n FTa2MHZ 28480 1884=0433
RY 2100=3811 3 1 RESI8TOR=vAR CONTROL CCp %00K 20% LIN 28480 2100=3811
0131188712 |7 1 KIT=TILT STAND 28480 0131168712
$1 31012332 4 1 SHITCH=TGL BASIC OPST 6A 2S0VAC/OC B8CR 28480 3101=2332
T 9100=0484 7 1 TRANSFORMER=POWER 28480 9100"0484
Vi 5083-3251 1 CRT P31 28480 5083-3251
L2} 812002061 1 1 POWER CORD A88Y=DC 28480 812002061
ne 00183-61625 |9 4 CABLE=HORIZ OUTPUT 28480 00183=b1629
N3 0018361625 | 9 CABLE=MORIZ OUTPUT 28480 00183=510628%
LT} NOT ASSIGNED .
"t 0131061606 |3 2 CABLE ASSEMBLYINPUT 28480 0131051606
L1} 0131061606 |3 CABLE ABSEMBLYSINPUT 28480 01310=61606
e 01310eb1622 |3 1 CABLE ASSEMBLYeHY 28480 01310=61622

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1311B

Reference HP Part |c| Descripti Mfr
: A escription Mfr Part Number
Designation | Number |D ty p Code
At 0131766503 |6 1 BOARD ASSEMBLYeINPUT AMPLIFIER 28480 01317265503
3141 0160=3451 1 H CAPACITOR=FXD ,01yF +80=20% 100yDC CER 28480 0160=3451
a1€2 0160=3451 1 CAPACITOR=FXD ,01UF +80-20% 100VDC CER 28480 | 01603451
A1C3 0160-3451 1 CAPACITOR=FXD ,01UF ¢80e20% 100VDC CER 28480 0160=3451
A3Cu 0160=0174 9 2 CAPACITOReFXD ,u7UF +80-20% 25VDC CER 28480 016020174
ALCS 0160-3443 1 7 CAPACITOReFXD ,1UF +8020% SOVDC CER 28480 0160=3443
(Y1) 01603451 1 CAPACITOR=FXD ,01UF ¢B80«20% 100VDC CER 28480 0160=3451 .
A1C? 016023443 1 CAPACITOR«FXD ,1UF +80m=20% SOVOC CER 28480 0160=3443
A1CS 01602197 0 2 CAPACITOR=FXD {0PF +eS% 300VDC MICA 28480 01602197
(314 01602197 0 CAPACITORSFXD J0PF +=5% 300VDC MICA 28480 0160+2197
AgC10 01600168 1 7 CAPACITOR«FXD ,1UF +=10X% 200VDC. POLYE 28480 0160%0168
A1C1y 0160=3443 1 CAPACITOR=FXD ,jUF +¢8g=20% SoVOC CER 28480 0160°3443
A1C12 0160-3043 1 CAPACITOR=FXD ,1UF +80=20% SO0VOC CER 28480 01603443
A1C13 01600168 1 CAPACITOR«FXD ,1UF 4=10% 200VDC POLYE 28480 01600168
ACi4 0160-0168 1 CAPACITOR=FXD ,JUF +=10% 200VDC POLYE 28480 0160=0168
a1C158 016000168 1 CAPACITOR=FXD ,1UF ¢=10% 200VDC POLYE 28480 0160=0168
A1C16 01603451 1 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 01603451
Ac17 0160=0168 1 CAPACITOReFXD ,1UF +=10X 200VDC POLYE 28480 01600168
A1C18 016020168 1 CAPACITOR=FXD ,1UF #=10X 200VDC POLYE 28480 01600168
A1C19 0160=0174 9 CAPACITOR=FXD ,4TUF +80-20% 25VDC CER 28480 01600174
A1c20 014020196 3 1 CAPACITOR=FXD 1S0PF +=5% 300VDC MICA 72136 DM1SF151J0300WVICR
A1C21 0160=0168 1 CAPACITOR«FXD ,QUF +=10% 200VDC POLYE 28u80 016000168
A1C22 016002254 0 1 CAPACITORSFXD 7,5PF +e,25PF 500VOC CER 28480 01602254
AqC23 01603443 1 CAPACITOReFXD ,1UF +8020% SOVDC CER 28480 0160e3443
ACau 0160e3443 1 CAPACITOR=FXD ,1uF +80=20% SovDC CER 28480 0160=3443
(141 0160=3443 1 CAPACITOR=FXD ,1UF +80-20% SOVOC CER 208480 01603443
AJCRy 19010376 6 4 DIODESGEN PRP 35V 50MA D0e3S 28480 1901=0376
A§CR2 19010376 6 DIODEGEN PRP 35y 50M4 D0e3S 28480 190120376
A1CR3 19010376 6 DIODE=GEN PRP 35V 50MA D0e3S 28480 19010376
ALCRY 1901-0376 |6 DIODE=GEN PRP 35V S0MA D035 28480 190120376
ACRS 190120033 2 8 DIODE=GEN PRP {80V 200MA DO=? 28480 19010033
A1CRe 190120033 2 DIODE-GEN PRP 180V 200MA DOe? 28480 1901=0033
A1CRY 19010033 2 DIODE-GEN PRP 180V 200MA DO«7 28480 19010033
A1CRS 19010033 2 DIODE=GEN PRP 180y 200MA DOe? 28480 190120033
A1CRY 1901=0040 1 7 DIODE=SWITCHING 30V SOMA 2NS DQw3$ 28480 1901-0040
A1CR10 1901=0040 1 DIODE«SWITCHING 30V SOMA 2N8 DO«3S 28480 1901=0040
A1CRYY 190120040 1 DIODE-SWITCHING 30V S0MA 2NS DOe35 28480 1901=0040
AjCR12 1901-0040 i DIODE«SWITCHING 30V SoMA 2N8 DOe3S 28480 190120040
A1CR13 1901=0033 2 DIODE=GEN PRP 180V 200MA DOw? 28480 190120033
ALCRI4 19010033 2 DJODE~GEN PRP 180V 200MA DO=? 28480 1904=0033
A{CR1S 19010033 2 DIODE=GEN PRP 180V 200MA DOe7 28480 19010033
A1CR16 19010033 2 DIODE=GEN PRP 180V 200MA 00a? 28480 19010033
A1CR17 19010040 1 DJODE=SWITCHING 30V S0MA 2NS DOw3S 28480 1901=0040
A1CR18 1901=0040 1 DIODE~SWITCHING 30V SoMA 2NS DO0-35 28480 1901=0040
A1CR20 19010513 3 4 DIODE~DUAL 100V 28480 1901=0513
AfCR21 1901=0513 3 DIODE=DUAL 100V 28480 19010513
AjCR22 190120513 3 DIODE-DUAL 100V 28480 19010513
A1CR23 190100513 3 DIODE=DUAL 100V 28480 19010513
ALCR24 19010040 1 DIODE=SWITCHING 30v S0MA 2N§ D0-3S 28480 1901=0040
AfLt 9100=2276 9 F3 COIL=MLD §QOUM 10X Q50 ,095DX,25LG=NOM 28480 910022276
AlL? 9100=2276 9 COIL=MLD J00UH 10X GBS0 ,0950X,25LG=NOM 28480 9100=2276
A101 185520262 0 1 TRANSISTOReJFET DUAL N=CHAN DeMQDE 81 28480 185500262
4103 185320036 2 a TRANSISTOR PNP S PDaI10MW FTm250MHZ 20480 185320036
A1GY 185320036 2 TRANSISTOR PNP 81 PDE31OMW FTR250MMZ 28480 185320036
4108 185420071 7 7 TRANSISTOR NPN 8! PDa30OMN FTm200MMZ 28480 185420071
A10e 1850=0071 b4 .| TRANSISTOR NPN 81 PDS300MW FTm200MHZ 28480 1854=0071
A1Q7 1854-0071 7 TRANSISTOR NPN ST PDa3OOMA FTm200MHZ 28480 18540071
A1Q8 18530316 1 1 TRANSISTOR=DUAL PNP PORSOOMA 28480 185320316
A109 18540071 1 TRANSISTOR NPN SI PDS30OMK FTE200MHZ 28480 188420071
A1010 185420071 7 TRANSISTOR NPN 8] PDB30OMN FTR200MHZ 28480 18540071
A1Q11 18530276 2 3 TRANSISTOR PNP 81 TOeS2 PDR36OMM 0uT1L3 MM3906
A1012 1853e0276 2 TRANSISTOR PNP 81 TOeS2 PD=360My 04713 MM3906
A1013 1853=0276 2 TRANSISTOR PNP 81 TOe52 PDa360MM 04713 MM3906
A1814 185320036 2 TRANSISTOR PNP SI PDaY1QMW FTu2S0MMZ 28480 185320036
A1Q18 1853.0036, |2 TRANSISTOR PNP 81 PDs3§OMN FTm250MNZ 28480 18530036
A1016 1854-0071 7 TRANSISTOR NPN 81 PDu30OMN FYm200MHZ 28480 1884=0071
A1017 18540071 b TRANSISTOR NPN 81 PD=30OOMW FTm200MHZ 28480 185420071
ALRY 0698-5965 H 1 RESISTOR 50 1X ,SW F TC®04=100 28480 06985965
AIR2 068724701 2 1 RESISTOR 47 10% ,5H CC TCmw0412 01121 EB470L
AfR3 075720340 6 1 RESISTOR 10K 1X ,25W F TCm0+=100 2usue CS=1/4eTO=1002=F
AfRY 0684~1041 1 2 RESIBTOR 100K 10X 25K FC TC®=400/4800 01124 c81041
A{RS 06841041 1 RESISTOR 100K 10X ,25K FC TCu=400/4800 o112 cB1041
. See introduction to this section for ordering information

*Indicates factory selected value
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Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c Q - Mfr
: . Description Mfr Part Number

Designation | Number |D ty p Code
ALRS 0684e3901 (] H RESISTOR 39 10Xx ,254 FC TCm=d00/¢%500 01121 83901
ALR? 06843901 6 RESISTOR 39 10% ,25W FC TCE=u00/+500 01121 c839014
A1R10 07570280 3 7 RESISTOR 1K 1% ,125W F TC=04e100 24546 Cdni/BaTO=1001=F
ALR1Y 2100-3352 7 2 RESISTOR=TRMR 1K 10X C SIDE=ADJ 1eTRN 28480 21003352
ALR12 21003382 7 RESISTOR=TRMR 1K 10X C SIDE=ADJ 1=TRN 28480 210023352
AtR13 069823447 4 1 RESISTOR 422 1X ,125K F TCE0+=100 24546 Clul/Bat0nl22R=F
ALR14. 07570283 |6 1 RESISTOR 2K 1X 1254 F TC®04=100 24546 Cdel/8aT0e200)=F
AJR{S 07570419 0 1 RESISTOR 681 1% ,125K F TCEO0+=100 24546 Clel/8aT0ubB1RaF
AfR16 0757=0412 3 2 RESISTOR 365 1% ,125H F TCB04=100 2us46 Clw1/8aT0n365RaF
AIR19 07570442 9 4 RESISTOR 10K 1% ,125h F TCRO+100 24546 Clel1/8aT0u)002=F
AyR22 07570442 9 RESISTOR 10K 1X ,125W F TCE0¢=100 FYLITS Clnl/BuT0ml002eF
AfR23 0757-0280 3 RESISTOR 1K 1% ,125W F TCe0+=100 24546 Clel/8=T0=1001=F
AfR24 07570417 8 2 RESISTOR 562 1% ,1254 F TCmo+e100 24s4s Cdml/8eT0e562ReF
ALR2S 07570417 8 RESISTOR 562 1X ,125W F TCE0+e100 24546 Clei/BuTOa5062RF
A1R26 0757-0394 0 2 RESISTOR 51,1 {X 125N F TCRO++100 26546 Clel/BaTOmSIRYF
ALR27 0757=0401 0 2 RESISTOR 100 1% ,125W F TCEO0+=100 24su6 CUnl1/8eTOm10L=F
ALR28 07570442 9 RESISTOR 10K 1% ,125K F TCE04e100 26846 Cdu1/8aT0nl002=F
AtR29 07570401 0 RESISTOR 100 1X ,125K F TCR0+=100 24546 Clwi/8aT0mi01~F
ALR31 0757-0394 0 RESISTOR S1.1 1X ,125W F TCE0+=100 24sue Cdei/BaT0=S1R1eF
ALR32 069840084 9 2 RESISTOR 2,15K tX 4125H F 7C80¢=100 245Us Cdul/8eT0=2151eF
A{R33 0757=0408 7 2 RESISTOR 243 1x ,125W F TCEO+el00 24546 Clmi/8eTOw2U3RF
AYR34 075720273 4 1 RESISTOR 3,01K 1X ,125W F TC#0+=100 26848 C4m1/8eTOn301 Lk
A1R3S 07570408 7 RESISTOR 243 1% ,125W F TCX0+=100 24546 Clei/BaTOudU3RaF
ALR36 0757-0416 7 3 RESISTOR S11 1X ,125W F TCR0+=100 2usub Clai/BeT0n511ReF
ALR37 0757w0416 7 RESISTOR 511 1% ,125W F TC®04=100 24sue Clei/BeT0nS11RaF
ALR38 0757=0412 3 RESISTOR 365 1X% ,125H F TCEO+=100 2u5u6 C4=1/8eT0=365ReF
A1R39 06845621 1 3 RESISTOR S,6K 10X ,25W FC TC8=400/+700 0112t cBse2t
A1RY4O 0684e1531 4 2 RESISTOR 15K 10X ,254W FC TCmey00/+800 0t121 81534
ALRUY 07570442 9 RESISTOR 10K 1X ,125K F TC#04=100 20546 Cdel/B8uTO=1002=F
ALRG2 0757=0415 6 2 RESIBTOR 475 1X 125K F TCm0+=100 26846 C4=1/8=T0mU4?5RaF
ALR4Y 0757-0415 6 RESISTOR 475 1% ,125K F TC®04=100 20846 C4ul/BeTOnlTSR=F
AfRY4 069820085 0 1 RESISTOR 2,61K 1X ,125W F TC90+=100 24546 CHu)/BaT0m2611=F
ALRYS 0757-0421 4 1 RESISTOR 825 1% ,125W F TC#04=100 24546 Cdni/B8aT0mB25ReF
AfRUb 075720280 3 RESISTOR 1K 1% ,125W F TC=0+4<100 24546 Cdm1/BaT0m)001F
AtR47 068422201 7 5 RESISTOR 22 10X ,25H FC TCR=400/4%500 ot121 c82201
AfRUS 0757+0280 3 RESISTOR 1K 1X ,1254 F TCm0+e100 20546 C4ei/BuT0=300)0F
ALR49 0757=0281 4 4 RESISTOR 2,74K 1% ,125W F TC30¢=100 24546 Cdul/BaTO0m2741eF
A1RSO 0787=0416 7 RESISTOR 511 1X ,1254 F TC®04e100 2us46 Cdel/8eTOnS1IRF
ALRSY 06842201 7 RESISTOR 22 10% ,25H FC TCEe400/4500 ot121 cB2201
ALRS2 0757-0280 3 RESISTOR 1K 1% ,125W F TCmO+=100 23346 C4my/8=T0=5001=F
A1RS3 0757-0281 4 RESISTOR 2,74K 1% ,125W F TC80¢=100 26546 Clw1/BeT0m274ioF
AfRS4 068422201 7 RESISTOR 22 10% ,25W FC TCE=400/4500 ot121 €B2201
ALRSS 06842201 7 RESISTOR 22 10X ,25W FC TC8=400/4500 01121 cB2201
ALRS6 06842221 { 2 RESISTOR 2,2K 10% .25W FC TCs=U400/4700 0t121 ce22214
ALRS? 0684=1021 7 2 RESISTOR 1K $0% ,254 FC TCu=400/4600 01121 c81024
ALRS8 068422221 1 RESISTOR 2,2K 10X ,25W FC TC8=400/4700 o112t cs2224
ALRE9 06841021 7 RESISTOR 1K 10X ,25W FC TCB=400/+600 0112t cB1021
ALRS0 068422201 7 RESISTOR 22 10X ,25W FC TCu=400/4500 01121 £82201
AfRoY 069823150 6 1 RESISTOR 2,37K 1X ,125W F TCs0+=100 24546 Clei/8aT0e23Tier
ALRs2 068425601 7 11 RESISTOR 56 10X ,254 FC TCH=400/+500 01121 C85601
AfRS3 0684=5601 7 _RESISTOR 56 10X ,25H FC TCu=400/+500 01121 £85601

LY 21003349 R 1 RESISTOR=TRMR 100 $0% C SIDE=ADJ feTRN 28480 21003349
ALR6S 068425601 7 RESISTOR 56 10% ,25W FC TCNe400/4500 o112t c856014
AfR66 0684=5621 ! RESISTOR 5,6K 10X 425W FC TC3=400/4700 01121 £8S621
AfRS7 06845601 7 RESIATOR S6 10% ,25W FC TCE=400/+500 01121 c85601
A1R68 0757=0281 4 RESISTOR 2,74K tx ,125W F TC80¢=100 20846 Clel/BaT0e2ldleF
AfRb9 0757-0280 3 RESISTOR 1K 1X ,125W F TC=0+=100 24546 Clel/8aT0=1001eF
AfR70 0757«0281 4 RESISTOR 2,74K 1X ,125W F TCs0¢=100 24546 Clel/8aT0m2T4inF
AtRT1 06845621 i RESISTOR S,6K 10X ,25W FC TC8=400/4700 01121 €85621
AfR?2 06845601 7 RESISTOR S6 10X ,25H FC TCWe400/+500 ot12t cBS601
AfR73 0684a5601 7 RESISTOR 56 10X ,254 FC TCEe400/4500 01121 85601
AfR7Y 069803153 9 2 RESISTOR 3,83K 1% ,125H F TC20+=100 26546 Cde1/BeT0a3831eF
AfRTS 06983153 9 RESISTOR 3,83K 1X ,125W F TC#0+=100 2us46 Clni/BaT0a3B3isF
AfRT6 0684=1841 9 1 RESISTOR 180K 10X ,25W FC TC3~800/4900 01121 c81844
AfR?? 068425601 7 RESISTOR 56 10X ,25W FC TCRe400/+500 ot121 cB56014
AtRTS 0684=1051 3 1 RESISTOR 1M 10X ,25H FC TCu=800/+4900 ot121 cB108%4
ALRT9 0684=2231 3 1 RESISTOR 22K 10X .25H FC TCwe400/+800 01121 cB2234
ALRBO 0684=1531 4 RESISTOR 15K 10% ,25H FC TCs=400/¢800 01121 C81533
A1RSY 0684»5601 7 RESISTOR S6 10X ,25W FC TCE=400/+500 ot121 C85601
A1RS2 07570284 7 2 RESISTOR 150 1X ,125H F TCE0+=100 24846 Clni/BuTOmiSteF
ALRSS 075720469 - |0 1 RESISTOR §S50K 1X ,125W F TC204e100 248486 Clat/8aT0uiS03eF
AjR8Y 07570284 7 REBISTOR 150 1X ,125H F TC®O¢=100 26346 CUe1/8=T0u)S oF
A1RSS 0684=5601 7 RESISTOR 56 10X 25K FC TCBe400/+500 01121 €B55601
AR86 07570407 6 1 RESISTOR 200 1X ,125W F TCRO+=100 24546 Clel/BuT0e@0)oF
ALRSY 075720280 3 RESISTOR (K 1X ,125W F TC804e100 FLLTTS Clnl/8e10e1001eF

See introduction to this section for ordering information

*Indicates factory selected value



Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1311B

Reference HP Part |c Q o Mfr
: A t Description Mfr Part Number
Designation | Number |D Y p Code
AfRa8 0698=0084 9 RESISTOR 2,15K (%X ,125W F TCmo+=100 2454e Clmy/BeToeg S wF
ALR8S 0684=5601 7 RESISTOR S6 10X ,25W FC TC®=400/4500 0112} CB5601
AIR90 0684=5601 7 RESISTOR 56 10X ,25W FC TC==400/+500 011et CBS6014
A1R9Y 07S57=0441 8 1 RESISTOR 8,25K 1% ,125W F TCm0¢=100 2us4e Clel/BuT0u82SteF
At1st 3101=0973 5 1 SWITCHw8L DPDT MINTR ,5A 12SVAC/DC pC 28480 310120973
AUy 1820=0352 [} 1 TRANSISTOR ARRAY 01928 CA3018
Atue 18580040 8 1 TRANSISTOR ARRAY 01928 CA3127E
AVRy 190243139 7 1 DIODEZNR 8,28V Sx DOe7 PDE, 4N TC®4,053% 28480 1902+3139
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Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

.

Reference HP Part |c o Mfr

. A Q Description Mfr Part Number
Designation Number [p| @Y scriptio Code

a2 0131066530 | 2 1 PC BOARD ASSEMBLYLOUTPUT AMPLIFIER 28480 01310=66530

A2C1 03160=3451 1 ] CAPACITORSFXD ,01UF +80=20% §00VDCL CER 28480 0160=345y

A2C2 0160=3451 1 CAPACITOR=FXD ,01UF +80=20% 100VOC CER 28480 0160345t

a2cs3 016022150 5 2 CAPACITOR=FXD 33PF ¢=8X 300VDC MICA 28480 0160=2150

A2C4 0160=34S}Y 1 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 01603451

A2CS 0160=3451 1 CAPACITOR=FXD ,03UF +80=20% J00VOC CER 208480 0160=3454

A2Cs 0170=0063 ] 2 CAPACITOReFXD ,02UF ¢=10X 400VDC POLYE L.XTRE) 663UN20394

A2C? 01603451 1 CAPACITOR=FXD ,01UF +80=20% 3100VDOC CER 28480 0160=3451

A2Cs8 01210407 9 2 CAPACITOReYV TRMRwPSTN ,7«3PF 600V 72982 S36=016

A2C9 0170=0022 7 3 CAPACITOReFXD ,1UF ¢=20X 600VDC POLYE 28480 0170=0022

A2C11 016022150 S CAPACITOR=FXD 3J3IPF +=5X 300VDC MICA 28480 0160=2150

4212 01210807 9 CAPACITOReV TRMR&PSTN ,7=3PF 400V 72982 S35=016

A2C13 0160=3451 1 CAPACITOR=FXD ,01UF +B0e20% 100VDC CER 28480 0160w3451

42C14 01603451 1 CAPACITOReFXD ,01UF ¢80e20% 100VDC CER 28480 0160=3451

A2C15 0170=0063 6 CAPACITOReFXD ,02UF ¢=10X 400VDC POLYE 8uu1y 663UN20394

A2C16 0169=3451 1 CAPACITOReFXD ,01UF ¢B0=20% $00VDC CER 28480 0160=3451

A2C17 0121=0474 0 1 CAPACITOR=YV TRMR=PSTN ,3=1,35PF 400V 28480 0121=0474

A2C18 0170=0022 7 CAPACITOR«FXD ,1UF ¢=20X 600VDC POLYE 28480 0170=0022

A2C19 0170=0022 7 CAPACITOR=FXD ,1UF ¢=20% 600VDC POLYE 28480 0170=0022

A2C20 0180.0374 3 2 CAPACITOReFXD 10UF+=10X 20VDC TA 56289 150D106X902082
A2C21 0180=0374 3 CAPACITUR=FXD j0oUF+=10X 20VDC TA £6289 1500106X902082
A2C22 N160e3443 1 2 CAPACITOR=FXD ,1UF ¢80=20% S0vVDC CER 28480 0160=3443

A2C23 0160=3443 1 CAPACITOR=FXD ,1UF +80=20X% Sov0C CER " 28480 0160e3443

A2CRY 19010033 2 4 DIODEGEN PRP 180V 200MA DOe7 28480 1901#=0033

A2CR2 19010033 2 DIODE=GEN PRP 180V 200MA DO=? 28480 1901=0033

A2CR3 19010033 2 DIODE=GEN PRP {80V 200MA D0=7 28480 19010033

A2CRu 19010033 2 DIODEGEN PRP {80y 200MA DO=? 28480 1901=0033

A2CRS 1901=0040 1 12 DIODE«SWITCHING 30V SOMA 2NS D0e3S 28480 19010040

A2CRe 19010040 1 DIODE=-SWITCHING 30V SOMA 2N8 DQ0e35S 28480 1901=0040

A2CR7 19010040 1 DIODE-SWITCHING 30V SoMA 2N§ DO=35 28480 19010040

A2CR8 19010040 1 DICDE«SWITCHING 30V 50MA 2NS DQ=35 28480 1901=0040

A2CRS 19010040 1 DIODE«SWITCHING 30V S0MA 2NS D0=35 28480 19010040

AQCRI10 19010040 1 DIODE=SWITCHING 30V S0MA 2NS DO=3S 28480 1901=0040

A2CR11 19010040 1 DIODE-SWITCHING 30V S0MA 2N8 D0e3S 28480 1901=0040

A2CR12 1901=0040 1 DICDE=SWITCHING 30V S0MA 2NS D035 28480 1901=0040

APCRY13 1901=0040 1 DICOE=SWITCHING 30V SOMA 2N§ DQ0=3S 28480 1901=0040

A2CR1U 1901«0040 ! DIODE=SWITCHING 30V S0MA 2N8 D0=3S 28480 19010040

A2CR1S 19010040 t DIODE=SWITCHING 30V 50MA 2NS D0=3S 28480 1901=0040

A2CR16 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DQ=35 28480 1901=0040

A2Q1 18530036 2 4 TRANSISTOR PNP 81 PO=310MW FTm2S0MHZ 28480 1853%0036

4202 1853=0036 2 TRANSISTOR PNP 81 PDB3joMN FTmS0MHZ 28480 1853«0036

4204 1853=0036 2 TRANSISTOR PNP 81 PDs3ioMw FTeSOMMZ 28480 1853=0036

A205 18540215 1 -2 TRANSISTOR NPN 81 PD=3S0MW FTs3Q0MHZ 04713 aN3904

A20s 1853-0038 4 4 TRANSISTOR PNP S] TO=39 POR{W FTE{QOMHZ 28480 18530038

4207 18530038 4 TRANSISTOR PNP 8! TOe39 PDmgW FTEiOoOMMZ 28480 1853=0038

A208 18540271 9 2 TRANSISTOR NPN 8] TOe39 PDEiW FTs|SOMAHZ 28480 185420274

A209 18540523 4 ? TRANSISTOR NPN 81 TQ=39 POm)W FTE1SOMMZ 28480 1854=0%23

A2aQ10 1854=0215 1 TRANSISTOR NPN 81 PDE3SOMW FTm300MNZ 04713 2N3904

A2011 1853=0036 2 TRANSISTOR PNP §I POB310MN FTB250MKHZ 28480 1853=0036

a2012 18540271 9 TRANSISTOR NPN 81 TO=39 PDmiw FTE1SOMHZ 28480 1854e0271

A20Q1% 1854e0523 4 TRANSISTOR NPN 81 TOe39 PDsiW FTRISOMHZ 28480 1854w0523

A2Q14 1853=0038 4 TRANSISTOR PNP 81 TO=39 PDmiW FTE100MHZ 28480 185320038

A2015 18530038 ) TRANSISTOR PNP SI TO=39 PDEi{W FTaiQOMKHZ 28480 18%30038

A2R1 06B4eu701 [ [ RESISTOR 47 10X ,25W FC TC=e400/4500 0112} CB470Y

A2R2 06RU=uT01 ] RESISTOR 47 10X ,25W FC TC®=400/4%500 [RE 3] cBav0Y

A2R3 0684«5601 7 2 RESISTOR S6 10X ,25W FC TCm==400/4500 01121 C85601

A2RY 06845601 7 RESISTOR 56 10X ,25W FC TCEm=400/4500 01121 ca5601

A2RS 0698e3153 9 1 RESISTOR 3,83K X ,125H F TCnro¢=100 2484s Clinl/BeaT0=383]eF
A2R6 0757-0280 3 1 RESISTOR {K 1X _125W F TC30+e100 24846 Cldej/BuaT0ei00inF
A2R? 06980085 0 2 RESISTOR 2,61K 1X ,t25W F TCe0+e100 24546 Clwi/BaTO0egblief
A2RS 0787-0278 9 2 RESISTOR 1,78K 1X ,125W F TC30+«100 248ue Cldei/BeT0w178)=F
A2R9 0698«3159 s 2 RESISTOR 26,1K 1X (125N F TCs0+¢=100 245846 Clmi/BaTOubideF
A2R10 0684«1811 3 S RESISTOR 180 10X ,25W FC TCw=400/¢600 o1t2t cB1ayy

A2R11 N684=2711 ] 2 RESISTOR 270 10X ,25W FC TCeed00/4600 o112t cBa7r1y

A2R12 069820085 0 RESISTOR 2,6tK 1X ,125#4 F TCs0¢=100 24546 Cldei/BeT0w2bileF
A2R13 0757=0278 9 RESISTOR 1,78K 1% ,125W F TCs04=100 2usUs Clel/8aT0=1781eF
A2R14 06983159 s RESISTOR 26,1K 1X 125K F TCs0+=100 24546 Clel/BuTOmbi2aF
A2R1S 0684=2711 4 RESISTOR 270 10% ,25w FC TCmeld00/4600 01121 cearyy

A2R16 OsBU=1811 3 RESISTOR 180 10X ,2%W FC TCmel00/¢400 0t121 [4:30-3 81

A2R17 0684«1001 3 2 RESISTOR 10 10X ,254 FC TCw=400/+%500 o124 c81001

A2R18 0698«3655 [} 2 RESISTOR S6K 5X 2w MO TCs0+=200 273167 FPU2=2=T00=5402=)
AQR19 0698-3155 1 2 RESISTOR 4,64K 1% ,125W F TCs0ew100 24s4s Cldel/BaT0albilnF
A2R20 07570159 S 2 RESISTOR 1K §X ,SW F TCm0+4=100 28480 0757=01%59

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1311B

Reference HP Part |c| o ‘o Mfr
: A t Description Mfr Part Number

Designation Number (D y P Code
A2R21 0764=0021 s 4 RESISTOR 9,1K Sx 2W MO TCmQ+=200 28480 0T64=0028
A2R22 076U4=0021 S RESISTOR 9,1K §X 2W MO TCmO+=200 28480 0764s0021
A2R23 0684e1021 7 2 RESISTOR 1K 10% ,25W FC TC®wd400/4600 0112} CBtodt
A2R24 2100-2692 |6 1 | RESISTOR=TRMR {M 20X C 8IDE=ADJ 1eTRN 30983 | Etsoxjos
A2R2S 0757=0438 3 ] RESISTOR S,11K 31X ,125W F TCmO¢=100 24848 Cldwl/8aT0aS1l)eF
A2R26 06844701 6 RESISTOR 47 10X ,25W FC TCwel400/45%500 oi12y (4T3 1T}
A2R27 07610076 ] H RESISTOR 18K SX {w MO TCmoe=200 28480 0761=0076
A2R28 07610074 H 2 RESISTOR §SK SX iw MO TCm04=200 28480 076120074
A2R29 0698e3648 H [] RESISTOR 12K SX 2W MD YCmo+=200 27167 FPU2e2eT00=1202eJ
A2R30 06983646 5 RESISTOR 12K SX 2W MO TCm0+=200 27167 FPU222eT00m1202=d
A2RMY 0757=0480 5 1 RESISTOR 432K 1% 125N F TCuO¢e=100 19701 MPUCI/8uT00l323eF
A2R32 0698=3646 S RESISTOR 12K 5X 2W MO TCwn0¢=200 27167 FPU2=2eT00w1202e)
A2R33 0684=18114 3 RESISTOR 180 10X ,25W FC TC==400/¢600 012 co18114
A2R34 0698a3b646 - RESISTOR 12K SX 2W MO TCEO+=200 27167 FPU2=2=T00=1202=)
AQR3S 07570438 3 RESISTOR S5,11K 1X o125W F TCBO¢=100 2u%4de Chel/B8eT0uSiileF
A2R36 06844701 [ RESISTOR 47 10X ,25W FC TC®al00/4500 oi1tel CB4701
A2R}? 0684e1001 3 RESISTOR 10 10X ,25W FC TC®wl00/4500 0112} CB300}
A2R3S 06983655 6 RESISTOR 56K Sy 2w MO TC®0+e200 27167 PPU2e2eT00=5602e)
A2R39 068401811 3 RESISTOR 180 10% .25W FC TCma00/+600 [ %Y1} [1-3LTH
A2R40 0698=3155 1 RESIBTOR 4,604K 1X ,12%5W F TCm0¢el00 2484 Clai/BeToslblleF
A2R4 07570159 S RESISTOR 1K 1X ,S5W F TCuQee100 28480 078720159
A2R42 07610074 2 RESISTOR 15K SX (W MO TCEm0+=200 28480 07610074

A2Ry3 07610076 4 RESISTOR 18K 5% 1w MO TCE0+=200 28480 0761=0076

A2Ru4 0764e0021 S RESISTOR 9,1K SX 2W MD TCmO+e200 28480 0764=0021
A2RUS 0764=0021 H RESISTOR 9,1K SX 2K MO TC=0+e200 28489 0764=0021

A2Rue 0684=1021 7 RESIBTOR 1K 10X ,25W FC TCm=y400/¢600 oig21 cB1024
A2R47 0684=q1811 3 RESISTOR 180 10X .25W FC TCE=U400/+b00 o112l cBrayy

6-12

See introduction to this section for ordering information
*Indicates factory selected value



Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c Descripti Mfr
e escription Mfr Part Number

Designation | Number (D Qty scrip Code
A3 0131766503 |6 1 PC BOARD ASSEMBLY=INPUT AMPLIFIER 28480 0131768503
A3C) 0460e345%1 1 5 CAPACITORSFXD ,01UF +80-20X 100VDC CER 28480 0160«3451
AsC2 0160e3451 1 CAPACITOR«FXD ,01UF +80=20% 100VDC CER 28480 01603451
A3C3 0160=3451 1 CAPACITOR«FXD ,01UF +80=20X 100VDC CER 28480 0160=3451
A3Cy4 01600174 9 H CAPACITOR=FXD ,u7UF +80e20% 25VDC CER 28480 0160=0174
A3CS 0{60=3443 1 7 CAPACITOReFXD ,1UF +B0=20% SOVDC CER 28480 01603443
A3Ce 0160=3451 1 CAPACITOR=FXD ,01UF ¢80s20% 100VDC CER 28480 01603451
A3CY 0{60=3443 1 CAPACITOR=FXD ,tUF +80=20X 50vDC CER 28480 0160=3443
A3Cs 016002197 0 2 CAPACITOR=FXD {0PF ¢=5X 300VDC MICA 28480 01602497
A3CH 0160=2197 0 CAPACITOR=FXD 10PF ¢=5X 300VDC MICA 208480 0160+2197
A3C10 016020168 1 7 CAPACITOR=FXD ,1UF ¢=10X 200VDC POLYE 28480 0160=0168
A3C1y 0160=3443 1 CAPACITOR=FXD ,1UF +Boe20% S0VOC CER 28480 0160=3443
A3C12 0160=3443 1 CAPACITORFXD ,1UF +B0=20% SOVDC CER 28480 0160=3443
A3C13 0160=0168 1 CAPACITORFXD ,{UF ¢=10X 200VDC POLYE 28480 0160=0168
A3C14 0160=0168 1 CAPACITOReFXD ,{UF +=10X 200VDC POLYE 28480 0160=0168
A3C1S 0160=0168 1 CAPACITOR=FXD ,1UF ¢=§0X 200VDC POLYE 28480 0160=0168
A3C1e 0160=3451 1 CAPACITOR=FXD ,0y4UF ¢80=20% 100VDC CER 28480 0160=3451
A3C17 0160-0168 1 CAPACITOR®FXD ,1UF ¢=10X 200VDC POLYE 28480 0160=0168
A3C18 0160=0168 1 CAPACITOReFXD ,1UF ¢=10X 200VDC POLYE 28480 0160=0168
A3C19 01600174 9 CAPACITOReFXD ,u7UF ¢B0w20X 2%5VDC CER 28480 03600174
A3C20 0140=0196 3 1 CAPACITOR=FXD 1SOPF ¢e5X 300VDC MICA 72136 DM1SF151J0300WVICR
A3C21 0160-0168 1 CAPACITOR=FXD ,1UF ¢=10X 200VOC POLYE 28480 01600168
A3C22 0160=2254 0 1 CAPACITOReFXD 7,.5PF +e,25PF S00vDC CER 28480 01602254
A3C23 0160=3443 1 CAPACITOR«FxD ,1UF +80=20% SOvOC CER 28480 0160=3443
A3C24 0160=3443 1 CAPACITOReFXD ,j1UF +80=20% 50v0OC CER 28480 01603443
A3C2s 0160«3443 1 CAPACITORFXD ,1UF #80=20X SOVOC CER 28480 0160=3443
A3ICRY 19010376 6 4 DIODE=GEN PRP 35V SOMA DOe3S 28480 1901=0376
A3CR2 19010376 [} DIODE=GEN PRP 35V SOMA DQO=35S 28480 19010376
A3CR3 1901=0376 6 CIODEGEN PRP 38V SOMA DO0=3S 28480 1901=0376
A3CRY 19010376 ] DIODEGEN PRP 38V 50MA DO=3S 28480 19010376
A3CRS 19010033 2 8 DIODE=GEN PRP 180V 200MA DO=7 28480 19010033
A3CRe 19010031 2 DIODE.GEN PRP 180V 200MA 00a7 28489 19010033
A3CRY 19010033 2 DIODE=GEN PRP {80V 200MA DOe? 28480 1901=0033
A3CRE 19010033 2 DIODEGEN PRP 180V 200MA DO=? 28480 1901=0033
A3CRS 19010040 1 7 DIODE=SWITCHING 30V SO0MA 2NS DO=3S 28480 1901=0040
A3CR10 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DOe3S 28480 19010040
A3CRy1 1901=0040 1 DIODE=SWITCHING 30V S5oMA 2NS D0=35% 28480 1901=0040
A3CR12 19010040 1 DJODE=SWITCHING 30V SOMA 2N3 D0«35S 28480 19010040
A3CR13 19010033 2 DIODE=GEN PRP 180V 200MA DOe? 268480 1901=0033
A3CR14 19010033 2 DIODEGEN PRP {80V 200MA DO=7 . 28480 1901«0033
A3CR1S 1901-0033 2 DIODE=GEN PRP 180V 200MA DOe7 28480 1901%0033
A3CR16 1901=0033 2 DIODE=GEN PRP 180V 200MA DOe? 28480 1901=0033
A3CR1? 19010040 1 DIODE=SWITCHING 30V S0MA 2NS D0De3S 28480 1904=0040
A3CR18 1901=0040 1 DIODESWITCHING 30V 50MA 2NS DO=3S 28480 1904=0040
A3CR20 19010513 3 4 DICDE=DUAL 100V 28480 1501=0513
A3ICR21 19030513 3 DI10DE=DUAL 100V 28480 1901=0513
A3CR22 19010513 3 DIODE=DUAL $00V 28480 1901=0813
A3CR23 19010513 3 DIODE=DUAL SO0V 28480 1901=0513
A3CR24 1901=0040 1 DICDE=SWITCHING 30V SOMA 2NS DOw3S 28480 1901=0040
A3Ly 91002276 9 2 COIL=MLD 100UH f0x Q850 ,0950X,25LG=NOM 28480 91002276
A3Le 9100=2276 9 COIL=MLD 100UH 10X QE50 ,0950X,25LG=NOM 28480 9100=2276
A3Qt 185S=0262 [} 1 TRANSISTOR«JFET DUAL Ne=CHAN D=MDDE 8% 28480 1855=0262
A3G3 185320036 2 '] TRANSISTOR PNP 81 POB3|{OMW FTE250MHZ 28480 1853=0036
A3Q4 1853=0036 2 TRANSISTOR PNP 81 POm3IOMN FTR250MHZ 28480 1853=0036
A3QS 18540071 7 7 TRANSISTOR NPN 8I PDm3QOMN FTm200MHZ 28480 18840074
A3Gs 18540071 7 TRANSISTOR NPN 81 PD=30OOMA FTE200MMZ 28480 18854=007¢
A3Q7 1854=0071 7 TRANSISTOR NPN 81 PDE30OMA FTE200MHZ 28480 1884-0071¢
A3Q8 18530316 1 1 TRANSISTOR=DUAL PNP PDBSQOMNW 28480 18530316
A3Q9 18540071 7 TRANSISTOR NPN 8@ PDOs30OMN FTS200MH2 28480 18840071
A3Q10 1854=0071 7 TRANSISTOR NPN 8I PDms30OMN FTE200MMZ 28480 1854=007
A301¢ 18530276 2 3 TRANSISTOR PNP 81 TO=52 PDR36OMA 04713 MM3906
A3Q12 1853=0276 2 TRANSISTOR PNP 81 TDeS2 PDE3I6OMA 04713 MM390p
A3Q13 1853=0276 2 TRANSISTOR PNP 81 TO=52 PDa3b0OMW 04713 MM3906
A3Q14 18530036 2 TRANSISTOR PNP 81 POm3IL1OMW FTRRSOMHZ 28480 185320036
A3Q1S 1853=0036 2 TRANSISTOR PNP 81 PDE310OMN FTE250MNWZ 28480 1853=0036
A3Q1s 1854=0071 7 TRANSISTOR NPN 81 PD=30OMN FTE200MHZ 28480 18540074
A3Q17 185420071 7 TRANSISTOR NPN 81 PO=300MW FTR20OMHZ 28480 1854=0071
A3RY 0698=5965 S 1 RESISTYOR 80 (X ,Sw F TCm0+=100 28480 0698=5965
A3R2 0687=4701 2 1 RESISTOR 47 10X ,SW CC TCmo+ut2 oftat EB4Y0Y
A3R3 0757=0340 [ 1 RESISTOR 10K 1X ,25% F TCs0+=100 2u846 CS=1/4eT0=i002=F
A3RY 0684e1041 1 2 RESISYOR 100K 10X ,25W FC TC8e400/¢800 04121 CB104y
A3RS 0684e1041 1 RESISTOR 100K 10X ,25W FC TCm=400/4800 (23T C8104y

See introduction to this section for ordering information

*Indicates factory selec

ted value
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Replaceable Parts Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |c| o mfr
: A t Description Mfr Part Number

Designation Number |D Y p Code
ARG 0684=3901 6 2 RESISTOR 39 10% ,25W FC TC8=400/4500 01121 €83901
A3ZRT 06843901 6 RESISTOR 39 10X ,25W FC TCe=d00/¢%500 01121 £8390%
A3R10 0757=0280 3 7 RESISTOR 1K 1X ,125W F TCs04e100 24546 Cdei/8eT0e100)eF
A3R1Y 21003352 7 2 RESISTOR=TRMR 1K 10X C SIDEeADJ i=TRN 208480 21003352
A3R12 21003352 7 RESISTOR=TRMR 1K 10X C SIDE=ADJ i=TRN 28480 21003352
A3R13 06983447 ] 1 RESISTOR 422 1X ,125W F YCs04+=100 24%4s Clel/8et0ul2dR=F
A3R14 07570283 3 ! RESISTOR 2K 1% ,125W F TC=0¢=100 20546 ClUe1/8eT0w2001eF
A3ZR1S 0757«0419 0 1 RESISTOR 681 1X ,125W F TCEO04=100 2usue Clel/B8eT0mbBiR=F
ASR16 0757-0412 3 2 RESISTOR 365 1X ,125W F TCS04=100 20546 Clel/8aT0n3b5R=F
A3R19 07%7«0442 9 4 RESISTOR $0K 1X ,125W F TCR0+=100 2us4e Clhel/8eT0ui002eF
A3R22 0757=0442 9 RESISTOR 10K 1% ,125W F TCEO¢el00 2us4e Clel/B8eT0el00dnF
A3R23 07570280 3 RESISTOR 1K 1X ,125W F TCu04e100 24848 Cldei/8eT0=1001al
A3R24 0757-0417 8 H RESISTOR 562 1Xx ,125W F TCEO4=100 20846 Cldel/BaT0e562ReF
A3R2S 0757-0417 8 RESISTOR 562 1x ,125W F TC®0+=100 24846 Cln]/8eT0n562ReF
A3R26 075720394 0 H RESISTOR 51,1 1X ,125W F TC®04=100 2084e Clai/BaT0uSiR1aF
A3R2? 075Tequot 0 F RESISTOR 100 1X .125W F TCmpeeqioo 2usSue Clmy/8eTgeipy=F
A3R28 07570442 9 RESISTOR 10K 1X ,125W F TCm0+=100 20546 Clei/8eT0=1002eF
A3R29 07570401 0 RESISTOR 100 1% ,125W F TCm04=100 24546 Clei/8eT0ni0lnF
A3R31 07570394 [ RESISTOR 51,1 1X 125K F TCm0+=100 2084s Cldel1/8eT0e51R1=F
A3RS2 069820084 9 2 RESISTOR 2,15K 1% (125N F TCs0+=100 FHTY Cldel/8eT0e2181nF
A3R33 0757-0408 7 2 RESISTOR 243 1% ,125K F TCE04=100 204546 Cliel/8eTOw2UIRF
A3R3Y 07%7=0273 4 1 RESISTOR 3,01K 1X 125N F TCmO+e100 24546 Clel/8aT0m30 el
A3R3S 075720408 7 RESJSTOR 243 1x ,125W F TCe04=100 24548 Cllel/8aT0m243RaF
A3R3G 07570416 7 3 RESISTOR 511 1% ,125W F TCw0+4=100 2us4e Clei/8eT0nS1iRuF
A3R3Y 0757=0416 7 RESISTOR 511 1x ,125W F TC®0¢=100 2usue Clel/8eT0nS1iReF
A3R38 0757=0412 3 RESISTOR 355 1% ,125W F TCa0+=100 2uSte Cdel/gnT0u3e5RuF
A3R3Q 0684=5621 1 3 RESISTOR 5,6K 10X ,25W FC TCm=400/4700 o112t ¢B85621
A3RUO 068401531 4 2 RESISTOR 15K 10X ,25H FC TCmel00/4800 0112t cB153y
A3RUL 07570442 9 RESISTOR 10K 1X ,125W F TCRO+=100 20u84e Clel/8eT0e1002=F
A3RY2 07570415 6 2 RESISTOR 475 1X ,125W F TCEO+=100 2usue Cue1/8aTQm4TSReF
A3RY3 07570415 6 RESISTOR 478 1% ,125W F TCmO+e100 2u%ue Clel/8aT0ed7SReF
A3RUY 06982008% 0 ] REBISTOR 2,63K 1X (1250 F TC80+=100 U846 Clel/B8eT0m20i1eF
A3RUS 07570421 4 1 RESISTOR 82% 1% ,125W F TCs04=100 24546 Cdei/8eT0e825RF
A3RUG 07570280 3 RESISTOR 1K 1X 125H F TCmO0+e100 204848 Cliel/8aT0m1001eF
A3R4Y 06842201 7 [ RESISTOR 22 10X ,25W FC TCE=400/+500 01121 cB2201
A3RUB 0757-0280 3 RESISTOR 1K 1% ,125W F TCS04e100 24846 Chel/8eT0s1001ep
AIRYS 0757=0281 4 4 RESISTOR 2,74K 1X 125N F TCEO+=100 24846 Chei/8aT0m274laF
A3IRSO 0757.0416 7 RESISTOR 511 1X ,125W F TCmO¢=100 24546 C4wi/8eT0eS i ReF
A3IRSY 0684+2201 7 RESISTOR 22 10% ,25W FC TCu=400/4500 01121 ch2201
AIRS2 07570280 3 RESISTOR §K 1X ,125W F TCu0+=100 2484e Cdel/8eT0e1001eF
A3RS3 0757=0281 4 RESISTOR 2,74K X ,125W F TCEO+=100 24546 Clini/BeT0=274eF
A3RSY 0684e2201 7 RESISTOR 22 10X ,25W FC TC®=400/4500 01124 cB2201
A3IRSS 06842201 7 RESISTOR 22 10% ,25W FC TC®e400/+500 01121 cB82201
A3ZRSE 068422221 | 2 RESISTOR 2,2K 10X ,25W FC TCE=400/4700 01124 t82221
A3RSY 0684a1021 7 2 RESISTOR 1K 10x ,25W FC TCa=d00/4600 01121 c81021
A3RS8 0684a2221 1 RESIBTOR 2,2K 10% ,25W FC TCRa400/4700 01121 c82221
A3RS9 0684=1021 7 RESISTOR 1K 10X ,25W FC TCE=400/+600 ot12t c8102!
A3R60 068422201 b RESISTOR 22 10X ,25W FC TC®=400/4500 0112y ¢B2201
A3ReY 0698-3150 3 1 RESIBTOR 2,37K 1X (125W F TCR0+e100 24548 Clhel/8aT0e23TieF
A3RS2 06845601 7 11 RESISTOR S6 10X ,25W FC TCmed00/4500 01124 cBS601
A3RSY 068425601 7 RESISTOR 56 10X ,25w FC TC®=400/¢500 o112t CBS5601
A3RGY 2100-3349 2 1 RESISTORTRMR 100 10% C SIDEeADJ {=TRN 28480 2100=3349
A3RLS 0684-5601 7 RESISTOR 56 10X ,25W FC TC®=400/4500 0112t CBSHOY
A3RGS 0684-5621 1 RESISTOR 8,6K 10X ,25W FC TCEe400/4700 o112t LI
A3ReT 0684=S601 7 RESISTOR 56 10X ,25W FC TCE=400/+500 01124 LT
A3RBS 0757%0281 4 , RESISTOR 2,74K 1X ,12%5N F TCmoéeigo 2usus Cdey/8eTomataleF
A3IR69 075720280 3 RESISTOR 1K 1X ,128W F TCEO+=100 204846 Clel/8eT0e1001eF
A3RT0 0757-0281 4 RESISTOR 2,74K 1X 425N F TCBO+=100 2usue C4el/8aTOudTiler
A3RTY 0684=5621 1 RESISTOR 5,6K 10X ,25W FC TCB=400/¢700 o121 cB85621
A3RT2 06845601 1 REBISTOR S6 10X ,25W FC TCm=400/4500 01121 €B85601
A3R73 0684+5601 7 RESISTOR 8¢ 10X ,25W FC TCm=400/+500 01121 CB%604
AIR74 06983153 9 2 RESISTOR 3,83K 1X ,125W F TC80+«100 LT CUei/B8eT0e3831eF
A3R7S 06983453 9 RESISTOR 3,83K 1X (125W F TCR0+=100 2us4e Clni/B8aT0n383eF
A3RT76 0684=1841 9 1 RESISTOR 180K 10X ,2%W FC TCme800/4900 01124 cB8184y
A3R77 06845601 7 RESISTOR 56 10X ,25W FC TCm=U00/4500 01121, | CBS60Y
A3R78 06841051 3 1 RESISTOR iM 10% ,25% FC TCE=800/¢900 01121 tB81051
A3R79 0684=2231 3 1 RESISTOR 22K 10% ,25W FC TCme400/4800 [2RY 3} c82231
A3RB0 0684=1531 4 RESISTOR 15K 10X ,25W FC TC®=400/+800 01124 C81531
A3REY 068425601 7 RESISTOR 86 10X ,254 FC TCw=400/+500 o124 C85601
A3RS82 0757=0284 7 2 RESIBTOR 150 1X ,125W F TCe04=100 24546 Clml/8aT0u1S1eF
ASRS3 07570469 0 1 RESISTOR 150K 1X ,125H F 7C=0¢4100 24846 Clul/8u70e1503ap
AIR8Y 07570284 7 RESISTOR 150 1X ,125W F TCR0+=100 24546 Cdal/BaTOiSieF
A3RSS 0684=5601 ? RESISTOR %6 10% ,25W FC TCE=400/¢500 01121 CBS60Y
A3RBE 0757-0407 3 1 RESISTOR 200 1Xx ,125W F TC0+=100 2usue Clel/8aT0n20f=F
A3RS? 07570280 3 RESISTOR 1K tX ,125W F TCmO+e100 24846 Clel/8eT0=if0liaF
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Model 1311B Replaceable Parts
Table 6-2. Replaceable Parts (Cont’d)
Reference HP Part (c| _r mfr
: A Descript Mfr Part Number
Designation Number |p| 4t ption Code
A3RBS 06980084 9 RESISTOR 2,15K 1X 125K F TC#0¢=100 24846 Clul/8aT0n2151eF
A3RSS 06845601 7 RESISTOR S& 10X ,25W FC TCsel00/+500 0112l CBS601
A3R90 06845608 7 RESISTOR 56 10X ,25W FC TCmed00/¢500 o112y CBs601
A3R9Y 0787=0444 8 1 RESISTOR 8,2%5K 1X ,125W F TCu0¢e100 24548 Clwi/BeT0wd2StaF
A381 31010973 5 1 SWITCHe8L DPDT MINTR ,5A 125VAC/DC PC 28480 31010973
A3UL 1820=0352 6 1 TRANSISTOR ARRAY 01928 CA3OiS
A3U2 185820040 8 1 TRANSISTOR ARRAY 01928 CA3L27E
A3VRY 19023139 7 1 DIODE=ZNR 8,25V 5% DOe7 Ppu, 4N TCme,053% 28480 1902=3139

See introduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts ' Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |cf o ‘o Mfr
- A t Description Mfr Part Number
Designation | Number |p| “YY P Code
Ay 0131066530 | 2 1 PC BOARD ASSEMBLY-OUTPUY AMPLIFIER 28480 0131066530
(Y13} 0140-3451 1 8 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 016023451
A4C2 01603451 1 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 01603451
A4C3 0160=2150 H 2 CAPACITOR=FXD 33PF 45X 300VDC MICA 28480 01602150
A4CY 0160=3451 1 CAPACITOR®FXD ,01UF +80+20% 100VDC CER 28480 01603451
A4CS 01603451 1 CAPACITOR®FXD ,01UF +80=20% 100VOC CER 28480 0160=3451
AgCe 017020063 6 2 |’ CAPACITOR=FXD ,02uF +=10% 400VDC POLYE LITEE 663UN20394
A4CT7 01603451 1 CAPACITOR®FXD ,01UF +80=20% 100vDC CER 28480 0160=3451
A4CB 01210407 9 2 CAPACITOReV TRMR=PSTN ,7=3PF 600V 72982 536«016
A4CH 0170=0022 7 3 CAPACITOR®FXD ,{UF +220% 600VDC POLYE 28480 0170w0022
A4C1 016022150 H CAPACITOR=FXD 33PF +=5X 300VDC MICA 28480 01602150
A4C12 01210407 9 CAPACITOReV TRMR=PSTN ,7e3PF 600V 72982 536016
A4CY3 01603451 1 CAPACITOReFXD ,01UF +80e20% 100VDC CER 28480 0160=3451
AuC14 0160=3451 1 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 016023451
A4C1S 017020063 6 CAPACITOR«FXD ,02UF +=10% 400VDC POLYE 844y 663UN20394
AuCie 0160=3451 1 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 01603454
AuC1y 012120474 0 1 CAPACITOR-V TRMR-PSTN 0.25-1.5PF 600V 28480 0121=0474
A4C18 0170%0022 7 CAPACITOR®FXD ,1UF #=20X 600VDC POLYE 28480 0170=0022
AuC19 017020022 7 CAPACITOR=FXD ,1UF +=20% 600VDC POLYE 28480 0170=0022
A4C20 01800374 3 2 CAPACITOR«FXD {OUF+«10X 20V0C TA 56289 1500106X902082
Auc21 018020374 3 CAPACITOR=FXD {OUF+=10% 20VDC TA 56289 1500106X902082
Auc22 . 016003443 1 2 CAPACITOR=FXD ,1UF +80=20% 50yDC CER 28480 0160e3443
AgCas 01603443 1 CAPACITOReFXD ,1UF +80=20% SOVDC CER 28480 0160w3443
A4CRY 19010033 2 4 DIODE=GEN PRP 180V 200MA DOe7 28480 19010033
AgCR2 190120033 2 DIODE-GEN PRP 180V 200MA DO=7 28480 19010033
AGCRS 190120033 2 DIODE«GEN PRP 180V 200MA DOe7 28480 190120033
AuCRY 190120033 2 DIODE«GEN PRP {80V 200MA DOe? 28480 190120033
AUCRS 190120040 1 12 DIODE=SWITCHING 30V SOMA 2NS D035 28480 190120040
A4CRe 190120040 1 DIODE«SWITCHING 30V 50MA 2NS DO0e3S 28480 19010040
A4CRY 190120040 1 DIODE=SWITCHING 30V SOMA 2NS DO=3S 28480 190120040
AuCRS 19010040 1 DIODESWITCHING 30V SOMA 2NS DO=3% 28480 19010040
A4CRY 190120040 1 DIODE«BWITCHING 30V SOMA 2NS DO=3S 28480 1901=0040
A4CR10 190120040 1 DIODE=SWITCHING 30V S0MA 2N8 D0=3S 28480 1901=0040
A4CR1Y 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DOe3S 28480 19010040
A4CRI2 19010040 1 DICDE=SWITCHING 30V 50MA 2NS DO=3S 28480 19010040
A4CR13 1901=0040 1 DIODE=SWITCHING 30V S0MA 2NS DDe3S 28480 190120040
A4CR1U 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DDe3S 28480 19010040
A4CR1S 19030040 1 DIODE=SWITCHING 30V SOMA 2NS D035 28480 19010040
AgCR16 190120040 1 DIODE=SKITCHING 30V SoMA 2N8 DDe3s 28489 1901=0040
Auy 18530036 2 4 TRANSISTOR PNP 81 PDB310MW FTH250MHZ 28480 185320036
A4Q2 18530036 2 TRANSISTOR PNP 81 PDR310MN FTH2SOMHZ 28480 185320036
A4Qy 185320036 2 TRANSISTOR PNP 8] PDE310MW FY®2S0MHZ 28480 185320036
A4QS 185420215 1 2 TRANSISTOR NPN SI PD®3ISOMN FT®300MHZ 04713 2N3904
A4Qs 18530038 4 4 TRANSISTOR PNP SI TOe39 PDmiW FYN{0QMHZ 28480 18530038
A407 18530038 4 TRANSISTOR PNP 81 TO=39 PDaiW FTsi00MHZ 28480 185320038
4008 185420271 9 2 TRANSISTOR NPN 81 TO=39 PDmiW FYR{SOMNZ 28480 18540271
4409 185420523 4 2 TRANSISTOR NPN 81 7039 POm{W FTs1SOMNZ 28480 1854»0823
A4Q10 185400215 | TRANSISTOR NPN 8] PD=3ISOMW FTa300MHZ 04713 2N3904
A4Q11 18530036 2 TRANSISTOR PNP 81 PDE3JOMN FTa250MH2 28480 1853«0036
A4Q12 18540271 9 TRANSISTOR NPN 81 T0=39 PDE{W FTa{SoMHZ 28480 185420271
A4G13 185420523 4 TRANSISTOR NPN SI TO=~39 POmIW FTuiS0MHZ 28480 185420823
A4G14 18530038 4 TRANSISTOR PNP S1 TOe39 PDEIW FTuiQoMHZ 28480 18530038
44015 185320038 4 TRANSISTOR PNP 81 Y039 PDsiw FTe100MHZ 28480 18830038
A4Ry 0684e4701 6 a4 RESISTOR 47 10X ,25W FC TCW=400/4500 ottt c8a4r0l
A4R2 0684=4701 6 RESISTOR 47 10X ,25W FC TCE=400/4500 0142y cB4r01
A4R3 06845601 7 2 RESISTOR 56 10X ,25W FC TC®=U00/4500 01121 CB8601
A4RY 068425601 7 RESISTOR $&6 10% ,2%5W FC TC®=u400/4500 0i121 CB8601
AGRS 0698=3153 9 1 RESISTOR 3,83K 1X ,125W F TCE0¢e100 24sus Clel/BaT0u3B31eF
A4RS 0757-0280 |3 1 RESISTOR 1K 1X ,125W F TCNO+=100 20846 Cle)/8eT0n10010F
A4RY 069820085 0 2 REBISTOR 2,61K 1X 125K F TCE0¢=100 24546 Cleai/BuT0udblink
A4RS 0757=0278 9 2 RESISTOR 1,78K 1X ,125W F TCE0¢et00 24546 Clai/BaT0alT81eF
A4R9 0698=31%9 H 2 RESISTOR 26,1K 1X 125N F TCE0+¢=100 20846 Clet/BeT0u2bl2eF
A4R10 0684e1811 3 H RESISTOR 180 10X ,25W FC TCEe400/4600 01121 c8181y
A4R11 06842711 [] 2 RESISTOR 270 10X ,25W FC TC®=400/4600 01121 cBaryy
A4RI2 069840085 0 RESISTOR 2,61K 1X 1250 F TCBO4=100 24546 Clwl/BaT0udblieF
AGR13 0757-0278 9 RESISTOR 1,78K 1% ,12SW F TCE0¢w100 2us4s Clel/8aT0el 78 eF
AG4R1Y 0698=3159 5 RESISTOR 26,1K 1X ,125W F TCu0¢=100 26846 Clei/BaTOn2bl2nF
AGR1S 06842711 4 RESISTOR 270 10X .25W FC TCR®400/4600 0112 ce2r1y
AUR1S 0684e1811 3 RESISTOR 180 10% ,25W FC TCE=400/¢600 01121 cBi81y
AURLT 06841001 3 2 RESISTOR 10 10X ,25W FC TC®e400/4%500 01121 €B81004
A4R18 06983655 6 2 RESISTOR 56K SX 2w MO TCE0+4=200 27167 FPU2e2eT00n5602a)
A4R19 069823155 1 F RESISTOR 4,64K 1X ,125W F TCEO4=100 2u846 Clui/BaTOnibllal
A4R20 0757=0159 H F RESISTOR {K 1X ,SW F TCuOe=100 28480 07870159

See introduction to this section for ordering information
*Indicates factory selected value
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Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c Q o Mfr
hglor t Description Mfr Part Number
Designation Number |D Y P Code
A4R21 0764e0021 s 4 RESISTOR 9,1X SX 2W MO TCuO+¢=200 28480 0764=0021
A4R22 0764=0021 5 RESISTOR 9,1K SX 2W MO TCu0+=200 28480 0r64e002}
A4R23 0684e1021 7 2 RESISTOR 1K 10X ,25W FC TCmwd00/+600 0312} €B1021
AUR2u 21002692 ] 1 RESISTOReTRMR {M 20X C SIDE=ADJ J=TRN 30983 ETS0X10S
AUR2S 07570438 3 2 RESISTOR 5,11K 1% (125K F TCm04=100 24546 Cdel/8aT0e8iiler
A4R26 068404701 6 RESISTOR 47 10X ,25w FC 1Cm=400/¢500 [ IRE} CB4701¢
AyRre? 07610076 4 H RESISTOR 18K SX {w MO TCmO0+=200 28480 076120076
LYLEL] 0761=0074 2 2 RESISTOR 15K SX 1N MO TCmQe=200 28480 0761=0074
A4R29 0698e3646 S [} RESISTOR 12K SXx 2W MO TCm0¢=200 27167 FPU2=2aT00w 12020V
A4R30 0698«3b64b 5 RESISTOR §2K 5X 2W MO TCm0+=200 21167 FPU2e2aT00m1202e)
Ayl 0757.0480 H 1 RESISTOR 432K X ,12%W F TC=0¢=100 19701 MFyC1/8=T0m4323F
A4R32 06983646 5 RESISTOR 12K SX 2W MD TCm0+=200 27167 FPU2=2eT00m1202=y
A4R33 06A4=1811 3 RESISTOR 180 10% ,25W FPC TCmwd00/¢600 0312} 818ty
A4R3Y 0698=3bUb s RESISTOR 12K SX 2w MO TCm0+=200 27167 FPU2=2eT00=1202=
A4R3S 0757=0438 3 RESISTOR S,11K 11X ,125W F TCm04=100 24s4s Cdml/8aT0=5111eF
A4R3s 0684«4701 [ RESISTOR 47 10X ,25W FC TCEel00/+4500 01121 CBat01Y
A4R3¥? 0684e1001 3 RESISTOR 10 10X ,25W FC TC=ed400/4500 01121 t81001
A4Rr3s 06983655 ] RESISTOR 56K S5X 2W MO TCm0+=200 27167 FPU2=2aT00=50602eJ
A4R39 0b8ueyBy} 3 RESISTOR 180 10X ,25w FC TC®=400/4600 0ty CB1811y
AyRuo 06983155 1 RESISTOR 4,64K 1% ,125W F TC®0¢=100 24546 Cliwi/8eTO=dbilaF
AyR4y 0757«0159 S RESISTOR 1K 1X ,SW F TCm04w100 28480 07570139
A4RG2 0761=0074 2 RESISTOR 18K 5% (W MO TCE0+=200 28480 0T61=0074
AuRuyy 076120076 4 RESISTOR 18K 5X 1W MO TCmo¢=200 28480 0761=0076
LYLYT] 0764=00214 5 RESISTOR 9,1K SX 2W MO TCm0+=200 28480 0764=0021
A4RYS 076u=0021 5 RESISTOR 9,1K SX 2W MD TCm0+=200 28480 0764=002}
AURUS 06B4e1021 7 RESISTOR 1K 10X ,25W FC TCs~400/¢600 01124 ¢si021
A4Ru? 0684~1811 3 RESISTOR 180 10X ,25W FC TC=ey00/¢600 01121 cB81811
MISCELLANEOUS PARTS
1200=018S 9 8 INSULATOR=XSTR NYLON 28480 1200=0188%
1205=0073 4 ) HEAT SINK TOe5/T0w39«(C3 28480 1205=0073

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1311B

Reference HP Part |c s Mfr
. f Q Description Mfr Part Number
Designation | Number |D ty p Code
AS 0131166502 |9 1 Z=AX1S8 BOARD ASSEMBLY 28480 0131166502
ASCt 0160=2055 9 16 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=205%
ASC2 0160=2055 9 CAPACITOR=PXD ,01UF +80+20% 3100VDC CER 28480 0160=205$
ASC3 01602243 7 4 CAPACITOR=FXD 2,7PF +=,25PF S00VDC CER 28480 01602243
ASCy 01602085 9 CAPACITOR=FXD ,01UF 480=20% 100VDC CER 28480 0160=2058
ASCS 01603508 9 4 CAPACITOReFXD jUF +80=20% SOVDC CER 28480 0160=3508
ASCo 0160=3508 9 CAPACITOR=FXD jUF +¢80=20% S0VDC CER 28480 016023508
ascy 01602243 7 CAPACITOR=FPXD 2,7PF ¢=,25PF SQ0VDC CER 28480 016002243
ASCE 0160-2055 9 CAPACITOR=FXD ,01UF ¢B0=20% 100VDC CER 28480 0160=205%
ASC9 016022055 9 CAPACITOR=FXD ,01UF ¢80=20% 100VDC CER 28480 01602055
ASC10 0160=3443 1 H CAPACITOR=FXD ,1UF +80-20% S0VDC CER 28480 0160°3443
ASCH 01602055 9 CAPACITOR«FXD ,01UF +80~20% 100VDC CER 28480 016022055
ASC12 016002243 7 CAPACITOR=FXD 2,7PF ¢=,25PF 500VDC CER 28480 016002243
ASC13 0160=2243 7 CAPACITOReFXD 2,7PF +=,25PF S00VDC CER 28480 0160=2243
ASC14 01602055 9 CAPACITOR=FXD ,01UF +80-20% 100VDC CER 28480 0160=2055
ASC1S 01602055 9 CAPACITOReFXD ,01UF +80e20% 100VDC CER 28480 016022058
ASCy6 014020203 3 2 CAPACITOR=FXD 30PF #=8X S00VDC MICA 72136 DM{SE300J0S00MVCR
ASC17 0140=0203 3 CAPACITOR=FXD 30PF #=SX S00VDC MICA 72136 DM{SEI00J0SO00KVICR
ASC18 016022055 9 CAPACITOR=FXD ,01UF +80-20% 100VOC CER 28480 0160-2055
ASC19 016002055 9 CAPACITOReFXD ,01UF ¢80=20X 100VDC CER 28480 0160«205%
ASC20 016022055 9 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=205%
AsC21 01602055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 016022058
ASC22 0160=4908 H 3 CAPACITOR-FXD .68UF +—10% 250VDC 28480 0160=4908
Asc23 016023460 2 2 CAPACITOR=FXD ,05UF +80220% 100VDC CER 28480 0160=3460
ASC24 0160w3460 2 CAPACITOR=FXD ,05UF +80-20X% 100VDC CER 28480 0160=3460
ASC2S 01604908 5 CAPACITOR-FXD .68UF +—10% 250VDC 28480 0l60=u08
ASC26 01604908 H 28480 0160=4908
ASC27 0121-0474 0 1 CAPACITOR-FXD .68UF +-10% 250VDC 28480 0124=0474
ASC28 01603960 7 1 CAPACITOR-FXD .68UF +—10% 250VDC 28480 0160=3960
ASC29 016022055 9 CAPACITOR-V TRMR-PSTN 0.25 - 1.25PF 600V 28480 0160w205%
ASC30 01603443 1 CAPACIYOReFXD ,1UF +80=20% S0vDC CER 28480 0160=3443
ASC3Y 0180~0374 3 2 CAPACITOR=FXD 10UF¢=10% 20VDC TA 56289 1500106X902082
AsC32 0160=3443 1 CAPACITOR=FXD ,{UF +80=20% SOVDC CER 28480 016003443
ASC33 0180+0374 3 CAPACITOR«FXD joUF+=10% 20VDC TA 56289 1500106X902082
ASC3d 0160=3443 1 CAPACITOReFXD ,1UF +80=20% S0VDC CER 28480 0160°3443
ASC3S 0160-3508 9 CAPACITOR=FXD jUF +B0=20% S0yDC CER 28480 016023508
ASC36 01603508 ] CAPACITOR=FXD {UF +80=20% S0VDC CER 28480 01603508
ASC37 01603443 1 CAPACITOR«FXD ,jUF +80w20% S0VDC CER 28480 0160=3443
ASC38 01602055 9 CAPACITOReFXD ,01UF +80220% 100VDOC CER 28480 016022058
ASC39 01602055 9 CAPACITOR=FXD ,03UF +80=20% 100vDC CER 28480 016022058
ASCUY 01602085 9 CAPACITOR=FXD ,01UF +80m20X 100VDC CER 28480 016022058
ASCRY 19010376 6 4 DIODELGEN PRP 35V S0MA D0w35 28480 19010376
ASCR2 190120376 & DIODE-GEN PRP 38y SOMA DD=3S . 28480 19010376
ASCR3 190120376 6 DIODE=GEN PRP 35V S0MA DDa3$ 28480 19010376
ASCRY 19010376 6 DIODE=GEN PRP 35v 50MA DQ=35 28480 19010376
ASCRS 190620042 3 1 DIOCE=DUAL 70V vF DIFFmiomMy 28480 19060042
ASCRS 190120040 1 3 DIODE«BWITCHING 30V SOMA 2N8 DOe3S 28480 19010040
ASCRY 190120045 6 2 DIODE=PWR RECT 100V 750MA D029 28480 190120045
ASCRS 19010045 6 DIODE=PWR RECT 100V 7SOMA DO=29 28480 190120045
ASCR9 19010040 1 DIODE=SWITCHING 30V SOMA 2N8 DOs3S 28480 19010040
ASCRY0 190120040 1 DIODE=SWITCHING 30V SOMA 2N$ DDe38 28480 19010040
ASCR1Y 19010050 3 2 DIODE«SWITCHING 80V 200MA 2N§ DQe3S 28480 190120050
ASCRY2 19010050 3 DIODE=SWITCHING 80V 200MA 2N$ DODe3S 28480 1901200%0
12510206 2 2 CONNECTOR«8GL CONT 8KT ,04eIN-BSCe8Z RND 28480 12510206
AsLt 914020210 1 2 COIL=MLD 100UH SX OS50 ,1S5DX,375LGeNOM 28480 914020210
ASL2 914020210 1 COIL=MLD 100UM S% 0m50 ,155DX,37SLG=NOM 28480 9140=0210
ASMpy 120520213 4 1 HEAT 8INK 8GL TQeS5/T0e39=C3 28480 1205%0213
ASMP2 1205-0235 0 1 HEAT SINK SGL TO=18=C8 28480 1205=0235
ASMP3 01300-21102 | 8 1 HEAT SINKeCLAMP 28480 0130021102
ASMPU 01300-21103 |9 1 HEAT SINK=BASE 20480 01300#21103
ASMPS 1205-0226 9 1 HEAT SINK 8GL Y0=5/T0e39eC3 28480 1208+0226
ASQ1 1855«0262 [ | TRANSISTOReJFET DUAL NeCHAN D=MODE 81 28480 1855=0262
ASG2 185320316 1 2 TRANSISTOReDUAL PNP PDRSOOMN 28480 1853«0316
ASQ3 185420280 0 1 TRANSISTOReDUAL NPN PD™40OMW 28480 18540280
ASQS 185400260 6 1 TRANSISTOR NPN 2N3227 81 TO=18 PDS360MW 04713 NI2Y
ASGs 1853-0089 H 1 TRANSISTOR PNP 2N4917 81 PDE200MW 07263 2N4917
ASQ7 1853e0232 0 1 TRANSISTOR PNP 81 TO=39 POB{W FTs290MMZ 28489 1853=0232
ASG8 185420419 7 2 TRANSISTOR NPN SI TOw39 PDE{W FT®200MHZ 28480 1854=0419
ASQ9 18530316 | TRANSISTOR«DUAL PNP PDaS(OMA 28480 185320316
ASQ10 185420221 9 1 TRANSISTOR=DUAL NPN PDE7SQMW 28480 1854=0221
ASQ11 185420419 7 TRANSISTOR NPN 81 TO=39 PDmiW FTB200MHZ 28480 188420419

See introduction to this section for ordering information
*Indicates factory selected value

6-18



Model 1311B v Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Reference HP Part |c ORI Mfr

. p escription fr Part Number
Designation Number |D Qty Descriptio Code Mfr Pa €
ASRY 0757.0442 9 4 RESISTOR 10K 1% ,125W F TC®0+=100 24846 Clel/B8eT0a1002=F
ASR2 06987648 H 1 RESISTOR 50 1% ,25W MO TC=0+=100 28480 0698274648

ASR3 07570391 7 4 RESISTOR 39,2 §X ,125W F TC®0¢=100 24846 Cd=l/BeT0OwIIR2F
ASRY 07570391 7 RESISTOR 39,2 1X 125H F TCR04=100 24546 | CUwi/BaTO=39R2=F
ASRS 0757-0288 1 2 RESISTOR 9,09K 1X ,125W F TC804=100 19701 MPUCL/8=T0e9091eF
ASRS 07570288 1 RESISTOR 9,09K 1X ,125W F TCug4=100 197014 MFUCL/8aT0mP09-F
ASR? 075720415 6 2 RESISTOR 475 1X 4250 F TCR04=100 2uS46 | Cue1/8eT0eu7SReF
ASRS 07570415 6 RESISTOR 475 1X ,125W F TCE0+=100 24846 Clel/BaT0eU4TSReF
ASR9 07570431 6 1 RESISTOR 2,43K {X o125W F TC80+=100 2084 Clwi/BaTOe243inF
ASR10 07570418 9 1 RESISTOR 619 1X ,125W F TCW04100 24546 Clui/B8eTOmb)IR=F
ASR1y 07570434 9 1 RESISTOR 3,65K (X .125W F TCug¢e100 2uS46 | Cdmy/BeTow3eSi=F
ASR12 06983150 6 1 RESISTOR 2,37K 1% ,125W F TC0+=100 20846 | C4mi/B8eTOa23TieF
ASR13 2100-3353 |8 1 RESISTOReTRMR 20K 10X C SIDE«ADJ 1wIRN 32997 3386XaYibe203
ASR14 21003352 7 1 RESISTOR®TRMR 1K 10X C SIDEwADJ 1eTRN 28480 21003352

ASR{S 07570442 9 RESISTOR 10K 1X ,125H F TCE0+=100 24846 Cdel/BaT0=10020F
ASRy6 0757=0416 7 1 RESISTOR Syt 1X ,425K F TCsge=100 24546 C4ey 8eTgeSyRaF
ASR{Y 0757=0719 3 1 RESISTOR 221 1X ,25W F TCu0+<100 24546 C5=1/4eT0=221ReF
ASR18 0757-0720 6 1 RESISTOR 243 1X ,25W F TCmO+=100 2054p CSe=1/U4eT0m243R=F
ASR19 210023426 6 1 RESISTORTRMR 20 10X C SIDEeADJ i=TRN 28480 2100=3426

ASR20 0757-0338 |2 H RESISTOR 1K 1X ,25W F TCN04=100 24546 C5=1/4aT0=1002=F
ASR21 07570338 2 REBISTOR 1K 1X ,25W F TCRO+=100 20546 | CSe1/4etoe1001eF
ASR22 069843132 4 1 RESISTOR 261 1X ,125W F TC80+=100 20806 | Cdel/BaTOe2bi0eF
ASR23 07570411 2 2 RESISTOR 332 1X ,125W F TCHO¢=100 20846 Clui/8eT0n332RaF
ASR24 07870411 2 RESISTOR 332 1X ,125H F TCE04+100 26%Ub | Cue1/8aTO=332R=F
ASR2S 06983431 6 4 RESISTOR 23,7 {X 125K F TCHO¢=100 03888 PMESSeq/8eT0=23RYeF
ASR26 06983431 6 RESISTOR 23,7 1X ,125W F TCE04e100 03888 PMESSe/8aT0w23RTF
ASR27 0757=0274 5 1 RESISTOR §,21K 1X 1254 F TC80¢=100 20846 | Clmi/8e70=1213=F
ASR28 0757-0408 7 3 RESISTOR 243 1X ,12%W F TC®0¢=100 24846 | Cuei/8eT0w243RsF
ASR29 075720408 7 RESISTOR 243 1X ,125W F TCuO0+=100 24846 Cluwi/BeT0eU3RaF
ASR30D 0757-0403 |2 2 RESISTOR 12t 1% ,125W F TCWO+=100 24846 Clei/BuT0ml2iReF
ASR31 0757-0403 |2 RESISTOR 121 1X ,125W F TCmO+=100 24546 C4ni/B8eT0=l21RoF
ASR32 0757-0442 |9 RESISTOR 10K 1X ,125H F TCS0+=100 24546 C4el/B8aT0e10020F
ASR33 0787-0442 |9 RESISTOR 10K 1X ,125W F TCEO0+«100 24546 Clwl/BeT0e1002=F
ASR3Y 0757-0443 7 1 RESISTOR 11K 1% .125W F TC-0+-100 28480 0757-0443

ASR3S 0757«0441 8 1 RESISTOR 8,25K 1X ,125# F TC304=100 26846 Cdel/BaTOe825teF
ASR36 21002574 3 1 RESISTOR=TRMR 500 10X C SIDE=ADJ 1eTRN 30983 ETS0XS01

ASR37 0757«0449 |6 1 RESISTOR 20K 1X ,125W F TC®04e100 24846 C4al/8aT0=2002F
ASRUO 07570391 7 RESISTOR 39,2 1% .125W F TC0¢e100 2684 Clel/8aT0n3IR2=F
ASRUY 07570391 7 RESISTOR 39,2 1X ,125W F TC20+e100 24546 | C4e1/8aT0=I9R2er
ASRU2 07570725 1 2 RESISTOR 475 1% ,25W F TC204#100 2084 CS=1/4eTO=yTSR=F
ASRY3 0757+0730 8 2 RESISTOR 750 1% ,25W F TCS04s100 20546 | CS5ei/uetpalSieF
ASRUA4 0757-0730 [ RESISTOR 750 1% ,25W F TC=04s100 24846 CS5=1/4eT0a751F
ASRUS 0757-0725 1 RESISTOR 475 31X 25K F TC80+=100 24866 C5=1/4eT0mU7SReF
ASRUG 0757-0845 6 1 RESISTOR 18,2K {X ,SW F TCEO0+=100 28480 075720848

ASRU? 06983417 e 1 RESISTOR 23,7K {X oSW F TCEO0+=100 28480 06983417

ASRUS 069823431 6 RESIATOR 23.7 1% 1250 F TCH04e100 03888 PHESSe|/8aT0w2IRTF
ASR49 069843431 6 RESISTOR 23,7 1% 125K F TCR0¢=100 03888 PMESSa{/8eT0=23R7=F
ASRS0 07610076 |4 2 RESISTOR 18K SX IW MO TCmO+=200 28480 076120076

ASRS 07610076 4 RESISTOR §8K SX {W MO TCm0+=200 28480 07610076

ABRE2 076120016 2 1 RESISTOR 7,5K 8% 1W MO TCRO+=200 28480 0761v0016

AgRS3 0687-4721 6 1 RESISTOR 4,7K 10X .SK CC TCmO+647 0t121 E84721

ASRS4 06871051 9 1 RESISTOR 1M 10X ,SN CC TCmO+1000 ot121 £8105)

ASRSS 0757-0465 |6 3 RESISTOR 100K 1X ,125W F TCEO+e100 24846 C4ul/8e70=1003=F
ASRSS 0757+0280 3 3 RESISTOR $K 1X ,125W F TCa0+e100 24546 | C4=1/BeT0=1008eF
ASRS? 0757-0408 7 RESISTOR 243 1% ,125W F TCRO+e100 20846 | Clei/BeTQed3Rar
ASRSS 07570461 2 1 RESISTOR 68,1K X 125K F TCBO+=100 24846 | Clei/BetOmbBl2eF
ASRS9 07570283 [ 1 RESISTOR 2K 1% ,125W F TCa0+=100 2484e Clai/8=T0=2001=F
ASR60 07570465 6 RESISTOR 100K 1X .125W F TCw0+=400 2uS4s | Chei/8eTo=3003wF
ASRG61 0757-0473 6 2 RESISTOR 221K 1X 1250 F TCE0+=100 20846 | Cdei/Bev0e22130F
ASR62 075720280 3 RESISTOR 1K 1X 1254 F TCRO+=100 24546 Cdai/BaT0=1001eF
ASR63 075720065 6 RESISTOR 100K 31X ,125W F TCR0+4=100 24546 Cde1/8a7021003nF
ASRbY 0757+0473 6 RESISTOR 221K 1% 125w F TCm0+=100 26846 | Che1/82T10e2213=F
ASReS 06872711 0 1 RESISTOR 270 10X .SW CC TCm0+3529 ol EB2711

ASRS6 0757-0280 3 RESISTOR 1K §X 1254 F TCu04e100 2u84b C4ni/BaT0=1001eF
ASS) 31011348 3 1 SWITCHe8L 8PDT SUBMIN ,SA 125VAC/0C 28480 31011344

ASUy 1820#0427 6 1 1C MODULATOR TOei00 04713 MC14966

ASU2 182000352 6 1 TRANSISTOR ARRAY 01928 CA3018

ASU3 182020681 4 1 IC GATE TTL 8 NAND QUAD 2eINP 01298 SNT4800N

ASV1 2140=0008 ] 7 LAMP=GLOW A1A 115/59V0C SO0UA Te2eBULB 28480 214020008

ASV2 214020008 8 LAMPGLON ASA 115/59VDC SO0UA Te2eBULS 28480 21400008

ASV3 214020008 s LAMPaGLON AfA 115/59VDC S00UA Te2eBULE 20480 2140=0008

ASV4 2140-0008 |8 LAMPaGLOW A1A 115/59VDC SOOUA T=2eBULB 28480 214020008

ASVS 21400008 8 LAMPGLON AA {15/59VDC SOOUA Te2eBULB 28480 21400008

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1311B

Reference HP Part |c Q ‘. Mfr
N 7’ t Description Mfr Part Number
Designation | Number |p| =Y escrip Code
ASve 2140=0008 8 LAMPGLOW AfA 115/59VDC S00UA Te2eBULB 28480 2140=0008
ASVY 2140=0008 8 LAMP=GLOW A1A 11%/59VDC SO0UA Tw2eBULB 28480 2140=0008
ASVRY 1902-3139 7 1 OIODE«INR 8,25V Sx DO=7 PDm, 4N TCm4,053% 28480 1902»3138
ASVR2 1902«3149 9 1 DIODEZNR 9,09V SX DOw7 PO, 4N TCEe, 057X 28480 190203149
ASVRS 19020184 [ 1 DIODE«ZNR 16,2V SX D07 POR, 4N TCm¢,066% 28480 19020184
ASVRY 1902=0041 4 2 DIODE=ZNR S,11V SX DO=7 PDm, 4N TCme,009% 28480 1902=0041
ASVRS 1902-0041 4 DIODE=ZNR S,11V SX D0e? PDE, 4N TCE=w,009% 28480 1902=0041
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Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c P Mfr

: A Q ri fr Part Number
Designation | Number |D ty Description Code M N
Ab 0131766501 | 4 PC BOARD ASSEMBLY«FOCUS 28480 01317=66501
A6CH 0160=3443 | 1] CAPACITOR=FXD ,1UF +80=20% 50VOC CER 28480 01603443
AsC2 01400203 3 1 CAPACITOReFXD 30PF +=5X 500VDC MICA 12136 DMYSE300J0S00NVICR
A6C3 01603670 6 3 CAPACITORFXD ,1UF +=20% 200VDC CER 28480 0160=3570
AsCa 0121=0474 0 { CAPACITOR=V TRMR=PSTN ,3=1,5PF 600V 28480 01210474
AsCS 01700022 7 1 CAPACITOR«FXD ,1UF +=20% &00VDC POLYE 28480 017020022
AsCe 01603670 6 CAPACITOReFXD ,1UF +=20% 200VDC CER 28480 016023670
AeC7 0460=3007 3 1 CAPACITOR=FXD 4700PF +=20% 4XVDC CER 28480 0160+3007
AsCS 01800374 3 2 CAPACITOR=FXD joUF+=10% 20VDC TA 56289 1500106%902082
ApCo 0160=3443 1 CAPACITOReFXD ,iUF +80=20% 50VDC CER 28480 01603443
A6C10 0160e30443 1 CAPACITORsPXD ,jUF ¢80=20% SOVOC CER 28480 0160°3443
AsC1y 0160e3443 1 CAPACITOReFXD ,1UF +80=20% 50VOC CER 28480 0160=3443
AsC12 0160=3443 ! CAPACITOR=FXD ,1UF +80=20X SOVOC CER 28480 0160+3443
AsC13 0180=-0374 3 CAPACITOR®FXD oUF¢=10X 20VDC TA 56289 1500106x902082
AsC14 0160=0168 1 4 CAPACITOR=FXD ,{UF ¢=10X 200VDC POLYE 28480 0160=0168
A6C1S 0160=0168 1 CAPACITOReFXD ,{UF ¢=10% 200YDC POLYE 28480 0160=0168
A6C16 . 016020168 1 CAPACITOR=FXD ,jUF ¢=10x 200VDC POLYE 28480 01600168
AsC1Y 0160=0168 1 CAPACITOReFXD ,1UF ¢=10X 200VDC POLYE 28480 0160=0168
AsC18 0160e2207 3 1 CAPACITOR=FXD 300PF +=5X% 300VDC MICA 28480 016022207
AsC19 016023443 1 CAPACITOR=FXD ,1UF +80e20X 50VDC CER 28480 0160=3443
AsC20 0160e3443 1 CAPACITOR=FXD ,UF +80=20% 50VDC CER 28480 016003443
AsC21 0160=3670 6 CAPACITOReFXD ,jUF +=20X 200VOC CER 28480 0160°3670
AsC22 014020178 1 1 CAPACITORSFXD S560PF ¢e2X 300VDC MICA 72136 DM1SFS61G0300KYVICR
A6CRY 1901=0040 1 24 DIODE=SWITCHING 30V SoMA 2N3 DO=3% 20480 1901°0040
A6CR2 190120040 1 DIODE=SWITCHING 30V SOMA 2N8 DO=35 28480 19010040
A6CR3 19010040 1 DIODE=SWITCHING 30V SOMA 2NS DO=3S 28480 190120040
A6CRY 190120040 1 DIODE=SKITCHING 30V S0MA 2NS DO=3S 28480 1901=0040
AGCRS 19010040 1 DIODE=SKWITCHING 30V SOMA 2NS8 DO=3S 28480 1901=0040
ALCRS 19010040 t DIODE=SWITCHING 30V 50MA 2N8 DO«3S 28480 190120040
A6CRY 19010040 1 DIODE=SWITCHING 30V SOMA 2N8 DO=3S 28480 190120040
AGCRS 19010040 1 DIODE«SKWITCHING 30V SOMA 2N8 DO=3$ 28480 1901=0040
A6CRY 190100040 1 DIODE=SWITCHING 30V SOMA 2NS DO=3S 28480 19010040
ASCR10 19010040 1 DIODE8KITCHING 30V SOMA 2N8 D0=35 28480 1901=0040
AsCRIY 190120040 1 DIODE=gWITCHING 30v S50MA 2Ng DOe3S 28480 190120040
AsCR12 19010040 | DIODE=8WITCHING 30V SOMA 2N8 D0=3S 28480 19010040
A6CR13 19010026 3 4 DIODE«PWR RECT 200V 7%0MA DO=29 28480 1901=0026
A6CR14 19010026 3 DJODE«PWR RECT 200V 750MA DOs29 28480 19010026
A6CR1S 19010026 3 DIODEPWR RECT 200V 7SO0MA DO=29 28480 1901=0026
AsCR1& 190120026 3 DIODE=PWR RECT 200V 750MA D0=29 28489 19010026
A6CR1Y 190120040 1 DIODE«SWITCHING 30V SOMA 2N8 DO=35 28480 19010040
AGCR18 19010040 1 DIODE=SWITCHING 30V S50MA 2N8 DO-3S 28480 1904=0040
ABCR19 19010040 1 DIODE=SWITCHING 30V SOMA 2N8 DO=3% 28480 19010040
A6CR20 19010040 1 DIODE=SWITCHING 30V SOMA 2NS8 DO=3S 28480 1901=0040
AsCR2Y 19010040 1 DIODE«SWITCHING 30v SOMA 2N8 DOe3S 28480 19010040
AbCR22 19010040 1 DIODE«SWITCHING 30V SOMA 2N8 D0e3S 28480 1901=0040
AsCR23 19010040 1 DIODE«SWITCHING 30V SOMA 2N8 DOe3S 28480 1901=0040
AsCR24 19010040 1 DIODE=SWITCHING 30V SOMA 2N8 DOe3S 28480 19010040
AGCR2S 19010040 1 DIODE=SKWITCHING 30V SOMA 2N8 DOe35 28480 1904=0040
AsCR26 190120040 1 DIODE=SWITCHING 30V SOMA 2NS DO=3S 28480 19010040
A6CR27 190120040 1 DIODE=SKITCHING 30V SOMA 2N8 DD=3S 28480 1901=0040
A4CR28 19010040 1 DIODE=SWITCHING 30V SOMA 2N8 DOe3S 28480 1901=0040
AbES 1205=0213 [] 1 HEAT $INK 8GL 70s5/70=39eC8 28480 1205=0213
AGE7 01300e21102 | 8 1 HEAT SINK=CLAMP 28480 01300=21102
AGES 504020401 6 1 SUPPORT=CAPACITOR 28480 50400401
ASED 01300+21103 | 9 1 HEAT S8INK=BASE 28480 01300=21303
AbLY 9100=2276 9 H COIL=MLD 100UH 10X Q=S50 ,095DX,25LG=NOM 28480 9100=2276
AsL2 91002276 9 COILwMLD 100UN 10X GwSO0 ,0950X,25LG=NOM 28480 91002276
Ab01 185320036 2 18 TRANSISTOR PNP 81 PDa31OMN FYs2350MHZ 28480 185320036
A8G2 18530036 2 TRANSISTOR PNP 81 PDm310MW FTE2S0MHZ 28480 185320036
A6Q3 18530036 2 TRANSISTOR PNP 81 PDBI1OMN FTE250MHZ 28480 185320036
A8Q4 18530036 2 TRANSISTOR PNP 87 PD®3I1OMW FTa250MM2 28480 188320036
A6QS 1854=0215 1 3 TRANSISTOR NPN 8! PO®3ISOMN FTu300MMZ 04713 2N3904

Ap0p 1853=0036 2 TRANSISTOR PNP 81 PDB31OMW FTE250MHZ 28480 185320036
A6Q7 1854=0215 1 TRANSISTOR NPN 81 PDu3SOMW PTs300MHZ 04713 283904

AsQ8 185320036 2 TRANSISTOR PNP 81 PDR31OMN FTS250MHZ 28480 185300036
A6Q9 18530036 2 TRANSISTOR PNP 81 PDOa3ioMN PTs2S0MH2Z 28480 185320036
AsG10 185320036 2 TRANSISTOR PNP 81 PDR31QMW FTa250MHZ 28480 1853=0036
ApQ1t 185420092 2 1 TRANSISTOR NPN 81 POw200MN FTmp00MHZ 208480 18500092
A6013 18530036 H TRANSISTOR PNP 8] PDm31QMN FT82SO0MHZ 28480 18530036
AbQ14 1853=0036 2 TRANSISTOR PNP 81 POm31OMK FTa250MHZ 28480 185320036
AsQ1S 18530036 2 TRANSISTOR PNP 81 PDm310MN FTs250MHZ 28480 18530036
Ab016 18530036 ? TRANSISTOR PNP S| PD=310MW FT=250MHZ 28480 1853=0036

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1311B

Reference HP Part |c P Mfr
. . Qt Description Mfr Part Number

Designation | Number |p| %Y P Code
AbQ17 18540404 0 2 TRANSISTOR NPN 81 TOw={8 POm3bOMW 28480 18840404

AbQ18 1853=0036 H TRANSISTOR PNP 81 PDEI1OMN PTB250MHZ 28480 185320036

A6019 1854e0404 0 TRANSISTOR NPN 81 TD=i8 PDE3I6OMA 28480 1884=0404

As020 1853-0036 H TRANSISTOR PNP 81 PDE310MW FTB250MNZ 28480 1853=0036

AbQ21 185400234 4 1 TRANSISTOR NPN 2N3440 8I TOeS PDmiW 01928 2N3440

ApQ22 185400215 1 TRANSISTOR NPN 8SI POuISOMN FTe300MHZ 04713 2N3904

AbQR23 185320036 2 TRANSISTOR PNP SI POm3IOMW FTm2S0MHZ 28480 1883=0036
LYY 1) 18530038 4 1 TRANSISYOR PNP 81 YOw39 PDmiw FTS1QOMHZ " 28480 18530038
YY1 18540419 7 1 TRANSISTOR NPN 81 TO=39 pDmiW FYB200MNZ 28480 1288540419

AgRY 0684e4701 b 16 RESISTOR 47 10X ,25W FC TC®e400/4500 olial C84704

AsR2 075700839 4 8 RESISTOR 6,81K 1X 1250 F TCEQ¢=100 2Us4s Clni/8uT0ubllleF
A6R3 07570317 7 1 REBISTOR 1,33K 1% 1250 F TCu0¢e100 24546 Clel/8eT0ui33ieF
AbRY 07570439 4 RESISTOR 6,81K tX ,125W F TC204«100 24846 Cldel/8aT0ubliioF
AbRS 06844701 é RESISTOR 47 10X ,25W FC TCs=400/¢%500 oii121 84701

AsRS 0757=0438 3 16 REBISTOR S,11K 1% (125N F TCm0¢=100 24546 Cldal/B8aT0uS1ileF
AGR? 0757=0438 3 RESISTOR %,11K 1X L,125W F TCuO¢=100 24%4¢6 Chel/8uT0nS1iier
A6RS 07%7=0438 3 RESISTOR S5,11K 1% (125W F TCu0¢e100 24546 Cldei/B8eT0e81i1eF
ABRY 0757=0438 3 RESISBTOR 5,11K 1X (125W F TCw0¢=100 24546 Cldel/BuT0el1iieF
ABR10O 21003352 7 8 RESISTOR=TRMR 1K 10X C S8IDE=ADJ 1=TRN 28480 2100=3352

ABR1Y 2100=33%2 7 RESISTOR=TRMR 1K 10X C SIDE=ADJ §1=TRN 28480 210023352

AbR12 0757=0416 7 9 RESISTOR 511 1X ,125W F TCE0¢e=100 24846 Clel/BeT0e31 iRl
AbR13 0757=0416 7 RESIBTOR 511 1X ,125W F TC®0+e100 20846 Cldmi/BeT0eS1ReF
AbR14G 0684«473) H 4 RESISTOR 47K 10% ,25W FC TCs=l400/¢800 [T¥¥ 1) 84731

AbRIS 0684e4701 [ RESISTOR 47 10X ,25W FC TCw=400/+500 ot1dy CBaY01

A6R1S 0757-0439 4 RESISTOR 6,81K 1X 1250 F TCEO+=100 24546 Clel/8aT0ubbilay
LY 1.3%4 0757=0424 7 1 RESISTOR 1,1K (X ,125W F TCROew100 20846 Cldel/8eT00i10ieF
AgR18 07570439 [} REBISTOR 6,81K (X ,125W F TCEOee100 24846 Cim1/8aT0ubBlLal
A6R1S 0684e4701 6 RESISTOR 47 10X ,2%W FC TCw=400/¢%00 0l121 cB84v0Y

A6R20 0757=0438 3 RESISTOR S,11K 1X (125W F TCs0¢=100 2454¢ Clini/8eT0eSilar
AbR2Y 0757=0438 3 RESISTOR S,11K 1X ,125W F 7Cw0+e100 20546 Clet/8aT005111eF
A6R22 0757=0438 3 RESISTOR S,11K 1X ,125H F TCB04=100 24546 Cdei/BeT0aSiilefF
A6R23 21003352 7 RESISTOR*TRMR {K 10X C SIDE=ADJ i=TRN 28480 2100=3352
AbR24 21003352 7 RESISTOR=TRMR 1K {0X C 8IDE=ADJ 1eTRN 28480 2100+3382
AsR2S 0757=0438 3 REBISTOR S,81K 1X 125K F TCuO¢=100 24846 Clel/8aT0nS1lierl
A6R26 07570416 7 RESISTOR S11 1X ,125W F TCu0¢=100 24846 Clu1/8eT081iRep
AbR27 0757=0416 7 RESISTOR 511 1% ,125W F TCm0¢s100 2084e Clei/8eT0uSi ey
ApR28 06844731 2 REBISTOR 47K 10X ,25W FC YC®=400/4800 (2%} 3 CB4731

AbR29 0684e4701 6 RESIBTOR 47 10X ,25W FC TCm=400/¢500 o121 84708

ApR30 068ueluY01 6 RESISTOR 47 10% ,25W FC TCueu00/+%00 ol CB4701
AbR3Y 0787=0414 H 2 RESISTOR 432 1X 1250 F TCe04=100 . 20846 Caey/8aT0my32RuP
ABR32 07570414 5 RESISTOR 432 1X ,125W F TCE0+=100 20846 Clel/8=T0=432R=P
A6R33 0757=0409 8 4 RESISTOR 274 1% ,125W F TCe0+e100 245846 Cdel/8aT0u2?UReF
AsR3Y 07570280 3 [ RESISBTOR IK 31X ,125W F TCe0¢=100 24546 Clm1/8aT0uiOO0ier
AbR3S 07570409 8 RESISTOR 274 1X ,125W F TCe0¢e100 24546 Cle1/8aT0=2T4Rnr
AbR36 0757=0280 3 RESISTOR 1K 1X ,125W F YCmO+=100 24846 Cldel/8100i00ieF
A6R3Y 0757=0728 4 1 RESISTOR 619 1X ,25W F TCE0¢=100 26846 CSel/GeTO=biINeF
A6R38 07570907 1 2 RESISTOR 200 2% ,125W F TCm0+e100 24846 Cldel/8T0=2016
A6R39 07570907 1 RESISTOR 200 2X ,125W F TCE0¢e100 24846 Clui/8eT0n2016
A6RYUQ 07570280 3 RESISTOR 1K 1X ,125W F TCm0+=100 24346 Cdmi/8aT0ni00ler
AbRYUY 0698=0085 0 1 RESISTOR 2,61K 1% (125N F TC80+=100 260548 Cimi/BuT0edbilior
ABRG2 0757+0346 2 1 REBISTOR 10 31X ,125W F TCm0¢=100 26846 Clel/8eT0=i0R0F
A6RUY 2100#2574 3 1 RESISTOR=TRMR 500 10X C 8IDE=ADJ 1eTRN 30983 ETS0XS04
AbRGG 21003274 2 2 REBISTOR=TRMR 10K §0X C SIDE=ADJ 1=TRN 28480 210023274

A6RYS 07570437 H 1 RESISTOR 4,75K 1% 125N F TC20¢e100 2us4e Clel/8aT0=d738ar
AbRUSG 07570283 [ 1 RESISTOR 2K 31X ,125W F TCm0¢w=100 24846 Cini/B8=T0u200isF
ABR4Y 21002489 9 1 RESISTOR=TRMR SK 10X C S8IDE=ADJ 1eTRN 30983 ETSoxSo02

AbR4S 0684e470% [ RESISTOR 47 10X ,25W FC TC®=400/¢500 01121 ceavoy
ABRU9 0684e4708 6 RESISTOR 47 10X ,25W FC TCm=400/+500 o112t t84701
A6RSO 06874711 4 2 RESIBTOR 470 $0x 5% CC TCm0+529 01121 EB4T1y
AGRSY 0684=3901 [ 3 RESISTOR 39 $0X ,25M FC TCweldp0/¢500 ol12y C8390¢
A6RS2 0687=4711 4 RESISTOR 470 10X ,5N CC TCm0+529 0ii2} EB4TLL

A6RSY 068424701 [] RESISTOR 47 10x ,25W FC TCm=400/4500 ot1al cB4ar0y

AGRSS 07570439 4 RESISTOR 6,81K 1X (125K F TCe0¢=100 24546 Ciol/8aT00b811eF
A6RSS 07870421 q H RESISTOR 825 1X ,125W F TCmOesl00 2454¢ Clel/8aT00daSR=F
AGRS? 07570439 4 RESISTOR 6,81K 1% ,125W F TCmO¢el00 24846 Clei/8eT0nbBilef
AbRSS 068434701 6 RESIBTOR 47 10% ,25W4 FC TCEwd400/4300 (1311 chavol

A6RS9 07570438 3 RESISYOR S,11K 1X (12%W F TCe0¢=100 24846 Cliei/8at0a8{iloF
A6ROO 07570438 3 RESISTOR S,11K 1X (125N F TC80¢el00 24846 Clet/Bat@uBiilof
A6RbY 210003352 7 RESISTOR=TRMR 1K 10X C S8IDE=ADJ {eTRN 28480 210023392

A6Re2 21003352 7 RESISTOR=TRMR 1K 10X C S8IDE=ADJ jeTRN 28480 2100=3352

A6RG3 0757=0438 3 RESISTOR S,11K 1X 125N F TCEO¢e100 24846 Clel/8eT0u81t1eF
AbGROY 07570438 3 RESIBTOR %,11K 1X (125W F TCEO+=100 24846 Clet/8eT0e3iiliep
ApRoS 07870416 7 RESISTOR 511 1X ,125W F TCe0¢el00 U546 Clel/8aT0uBliRnr
A6RoS 07870416 7 RESISTOR S11 1X 1250 F TCs0+=100 24546 Clui/BaT0nBisRar
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Model 1311B

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c| o ‘o Mfr

: p Description Mfr Part Number
Designation | Number [P ty scriptio Code be
AbR67 0684=4731 2 RESISTOR 47K 10% .25W FC TC®el00/+800 ol cBuT3L

AoRe8 0684e4701 [ RESISTOR 47 10X ,25W FC TCm=U00/4500 0112} CB4Y01L

AbR69 07570439 4 RESISTOR 6,81K 1X ,125W F TCmO4e100 24546 Cldw)/BuT0sb8ileF
AsR70 0757=p0421 4 RESISTOR 82% 1x ,125W F TCmO+=100 24846 Cldel/B8aTOnB25RaF
AsR7¢ 075704358 4 RESISTOR 6,81K 1X ,125W F TCmoe=100 24846 Cldel/8aTOnb81iar
AsR72 06844701 6 RESISTOR 47 10x ,25W FC TCm=400/+4500 oli21 C84v01Y

ABRTY 0757=0438 3 RESISTOR 5,11K 1X 125N F TCu0ewl00 24546 Clul/BaTOuS111eF
ABR74 21003352 ? RESISTORaTRMR 1K 10X C SIDE=ADJ feTRN 28480 2100-3!5!

AsRTS 2100=3352 7 RESISTOR=TRMR 1K 10X € 3IDE=ADJ 1TRN 28480 2100=3352

A6R76 07570438 3 RESISTOR 5,11K (X ,125W F TCs0eeir0 26546 Cda1/8aT0u51i1eF
A6R77 0757=0438 3 RESISTOR 5,11K 1% ,125W F TCm0ee100 24546 Cldel/8aT0u8111aF
ABR78 0757=0438 3 RESISTOR 5,11K {X ,12%W F TCwo+e100 24546 Chm)/BaT0u51iLeF
ApR79 0757=0416 7 RESISTOR 511 §X ,125W F TCs0+=100 24sUs Cdmy/8=T0e81|RuF
ApRBO 0757=0416 7 RESBISTOR 511 1X ,125W F TCmov=100 24546 Cum1/8eT0=51|RaF
ApR8Y 0684=4731 2 RESISTOR 47K 10% ,25W FC TCmwy00/¢800 ot CB473Y

AbRB2 0684=4701 6 RESISTOR 47 10X ,25W FC TCa=400/¢500 of121 cBY470Y

A6RBY 0684=4701 ] RESISTOR 47 10X ,25W FC TCm=400/4500 0t121 cBav0y

ABRSY 07570280 3 RESISTOR 1K 1% 125K F TC®0+=100 26548 Ciw1/8eT0ei001l=F
AbR8S 0757=0402 1 1 RESISTOR 110 1X ,125W F YC804=100 24546 Cldei/BuT0uiiioF
AsR8S 07570294 9 1 RESISTOR 17,8 1X ,125W F TCE0+=100 19701 MF4C1/8=T0mi TRE=F
AbR87 07570416 7 RESISTOR 511 1x ,125K F TCm04=100 2454 Cldel/8aT0uS511Ref
AsRB8 0757=0409 8 RESISTOR 274 1X ,125W F TCm0¢=100 24846 Clul/BaTOn2V4R=F
A6RBY 0757=0280 3 RESISTOR 1K 1X ,125W F TCs04e100 24546 Chel/8aT0mi00leF
AbR90 21003274 2 RESISTOR=TRMR 10K 10% C SIDEwADJ 1=TRN 28480 2100=3274

ApRIY 0757=0747 1 1 RESISTOR S,11K 1X ,25W F TCu0¢=100 2454s CS5=1/4eT0n5iiler
A6R92 07570339 3 1 RESISTOR 3,01k 1X ,25W F TCEO0+=100 24546 CSei/4aT0u30ilieF
A6R93 0757=0409 a RESISTOR 274 1% ,125W F TCE0¢~100 24546 Cla}/B8=T0w27dReP
AsROY 0757=0280 3 RESISTOR 1K 1X ,125W F TCm0+¢=100 2us4ds Cde1/B8aT0si001eF
A6R9S 06844701 [} RESISTOR 47 10X ,25W FC TCm=400/+%00 oiiet CB470Y

A6R9S 08110007 8 1 RESISTOR 10K 1X SN PW TCRO¢=20 28480 081120007

ABR9? 0684e4701t ) RESISTOR 47 10% ,25W FC TCEm=400/¢500 of11 CB470Y

AsR98 0687=4701 2 1 RESISTOR 47 10X ,SW CC TCmoedy2 0112t EB4Y0Y

A6R100 0757=0736 4 2 RESISTOR 1,5K 1% 258 F TCmOe=100 24546 C5el/4eT0aiS01eF
A6R1O1Y 0757=0764 8 1 RESISTOR 33,2K 1% ,25W F TCu0e=100 264546 C5=1/4eT0n3322xF
ABR102 0764=0005 S 1 RESISTOR 10K SX 2w MO TC=0+=200 28480 076420005

ApR103 07570736 4 RESISTOR {,5K 1x ,25H F YCmO+=100 24546 C5«1/4eT0ni501=F
AsR104 0757=0290 H 1 RESISTOR 6,19K {X ,125W F TCm0+=100 19701 MFUCY/8aT0eb191eF
AsR10S 0684e3901 [ RESISTOR 39 10X ,25N FC TCs=400/¢500 oital 83901

AbRI0G 0684e3901 6 RESISTOR 39 10X ,254 FC TCE=400/+500 0§21 [4:3 L1 5}

AbR107 06871821 1 t RESISTOR 1,8K 10X o5W CC TC=0+4647 0f121 EBy821

ApR108 0687=2231 9 1 RESISTOR 22K 10X ,5% CC TCmQeT65 01121 EB82231

A&R109 0687«1051 9 1 RESISTOR 1M 10% ,5n CC TCm0+1000 oi12 EB10S51

ABR110 0687=6601 7 1 RESISTOR 68 10X ,5N CC TCm0+412 o112} EB6B801

AbVRY 1902=0041 4 2 DIODE=ZNR 5,11V 5% DO=? PDm 4W TCBe,009% 28480 1902=0041

AbVRY 1902=0041 4 DIODE=ZNR $,13V 5% DO«7 PDE, 4N TCme,009% 28480 1902=0041

See introduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1311B

Reference HP Part |c Q s Mfr
: p t Description Mfr Part Number
Designation | Number |D Y p Code
A9 0131166504 |1 1 PC BOARD ASSEMBLYeHIGH VOLTAGE 28480 0131166504
ASCy 01801784 1 1 CAPACITOR=FXD 1000UF475=10% 40VDC AL 28480 0180°1784
A9C2 0160-3558 9 H CAPACITOReFXD ,1UF ¢=20Xx S0VDC CER 28480 01603558
A9C3 01800094 4 1 CAPACITOR=FXD 100UF+75=10X 25VDC AL 56289 3001076025002
ASCu 0180-0089 1 1 CAPACITOR-FXD 10UF +50-10% 150VDC AL 28480 016000168
ASCS 0180=0197 8 1 CAPACITOR=FXD 2,2uF+=10X 20VDC TA 56289 150D225x9020A2
A9Co 0160=3508 9 C 2 CAPACITOR=FXD jUF +80s20% S0VDC CER 28480 016023508
ASC? 016020302 H 1 CAPACITOReFXD ,018UF ¢=10% 200VDC POLYE 28480 016020302
ASCe 0160-3508 9 CAPACITOR=FXD {UF +80-20% SOVDC CER 28480 0160=3508
49Co 01600166 9 1 CAPACITOR-FXD .1UF +—10% 200VDC POLYE 28480 0160=0166
A9C10 016043558 9 CAPACITOReFXD ,JUF ¢=20X SOVOC CER 28480 0160=3558
A9C1t 01802255 3 1 CAPACITOR®FXD 2.2uUF¢=20X% 20VDC TA 28480 018022255
A9C12 01602055 9 1 CAPACITOReFXD ,01UF +8020X 100VDC CER 28480 01602055
A9C13 016000148 H 2 CAPACITOR=FXD ,033UF +=20X 6KVDC 56289 430P333060
A9C1Y 0160-4148 H CAPACITOR=FXD ,033UF +=20X &KVDC 56289 430P333060
A9C1S 01603960 7 2 CAPACITOR=FXD 1000PF +=20X BKVOC 28480 016023960
A9C16 01602264 2 H CAPACITOR@FXD 20PF +e5X% 500VDC CER 04e30 28480 01602264
A9C17 0160e2264 2 CAPACITOReFXD 20PF +«5% 500VDC CER 0¢=30 28480 016022264
49C18 0180-0269 5 2 CAPACITOR=FXD 1uF+50=10X 150vDC AL 56289 3001056150842
49C19 016023960 7 CAPACITOR«FXD 1000PF +=20X 8KVDC 28480 01603960
a9c20 01600678 8 1 CAPACITORFXD ,01UF ¢=20% &KVDC 28480 016020678
A9Cay 018020269 5 CAPACITORSFXD jUF4S0u]0X 150VDC AL 56289 3001056150842
A9C22 01600544 7 1 CAPACITOReFXD ,022UF +20% 4KVDC 28480 0160-0544
A9C23 0160=0684 6 1 CAPACITORWFXD 1000PF +=20% 4KVOC 28480 016000684
A9C2y 016020051 9 1 CAPACITOR~FXD ,01UF +=20% 4KVDC 28480 0160=4051
A9CR1 19010040 1 3 DIODE=SWITCHING 30V 50MA 2NS DOe3S 28480 1901=0040
A9CR2 19010040 1 DIODE=SNITCHING 30V SOMA 2NS DOe3S 28480 1901=0040
ASCR3 1901=0028 5 1" DIODE=PWR RECT 400V 750MA D029 28480 1901=0028
A9CRY 1901+0028 H DIODE=PWR RECT 400V 750MA D029 28480 1901=0028
A9CRS 1901-0028 s| DIODE<PWR RECY 400V 7S50MA DO0=29 28480 1901=0028
A9CR6 190120040 1 DIODE=SKWITCHING 30V S0MA 2NS D0e3S 28480 19010040
A9CR7 19010652 1 1 DIODE=HV RECT 12KV 10MA 250NS 28480 19010652
A9CRS 1901-0028 5 DIODE=PWR RECT 400V 7SOMA DO=29 28480 19010028
ASCRY 19010028 H DIODE«PWR RECT 400V 750MA D029 28480 1901=0028
A9CR10 19010028 5 DIDDE=PWR RECT 400V 750MA D0=29 28480 1901=0028
A9CRyy 19010028 H _DIODE=PWR RECY 400V 750MA DO=29 28480 1901=0028
A9CRY2 19010028 H DIODE=PWR RECT 400V 7SOMA DDe29 28480 19010028
A9CRY3 19010028 5 DIODE=PWR RECT 400V 750MA DD«29 28480 19010028
A9CR14 19010028 5 DIODE=PWR RECT 400V 750MA DO=29 28480 1901=0028
A9CR1S 19010028 H DICDE«PWR RECT 400V 7S0MA DO=29 28480 19010028
A9CR16 1906=0006 9 1 DIODE«Fw BRDG donoy 1A 28480 1906=0006
A9Fy 2110=0304 4 1 FUSE 1,54 250V 3,25X,25 UL 28480 21100304
AgLy 91400171 3 1 COIL=MLD 40UH 30X Q=20 ,2960%,968LGeNOM 28480 9140°0¢7y
A9L2 9140-0138 2 1 COIL=MLD 180UH 5% 0m&6S ,1550X,375LGeNOM 28480 9140=0138
4903 1884=0064 1 1 THYRISTOR«SCR VRRME200 03508 c1o6841
A9RY 06873921 6 ! RESISTOR 3,9K 10% ,Sw CC TCm0+647 01124 EB3921
A9R2 06873311 8 1 RESISTOR 330 10X ,5M CC TCW04529 01123 EB3311
A9R3 07570486 1 ! RESISTOR 750K 1x ,125W F TC®04=100 28480 0757=0486
A9RY 07570488 3 1 RESISTOR 909K 1x ,125# F TCm0+e100 28480 0757=0488
A9RS 06983620 H 1 RESISTOR 100 5X 2W MO TC=0+e200 28480 06983520
A9Rs 068340335 2 1 RESISTOR 3,3 5% _25W FC TC®a400/+%00 012y CB3365
A9RY 0757=0465 6 H RESISTOR 100K 31X ,125W F TCmoe=100 2usue Clei/BaT0=1003=F
A9RS 068302265 1 1 RESISTOR 22M 5Y ,25W FC TCE=900/+1200 01121 CB226%
A9R9 07570465 6 RESISTOR 100K 1X 125K F TCu04e100 2uS4s Clul/BeT0=1003=F
A9R10 06841011 H 1 RESISTOR 100 10X ,25W FC TC==q00/4500 01121 cB1o11
ASR11 07570479 2 1 RESISTOR 392K 1X ,123W F TCE0+e100 19701 MFUC1/8=T0=3923=F
A9R12 0684=1021 7 8 RESISTOR 1K 10X ,25W FC TCE=400/4600 01121 cB1021
A9R13 06873911 ) { RESISTOR 220 10% .5W CC TC —0 +529 01121 EB3911
A9R14 07570273 4 1 RESISTOR 3,01K 1X ,125H F TCRO+=100 24546 Clw1/B8=T0u30}1eF
A9R1S 0757=0440 7 1 RESISTOR 7,5K 1X 125K F TCs0+=100 2usus Clel/BaTOn?501eF
A9R16 0757=0442 9 2 RESISTOR 10K 1X ,125W F TC®O4«100 2usu6 Clml/8uT0m1002=F
A9R17 07570442 9 RESISTOR 10K 1X ,125W F TC®O04e100 24546 Clel/BeT0al002=F
A9R18 068341555 0 3 RESISTOR 1,5M Sx ,25W FC TCw«900/41100 01121 €B1555
A9R19 068321555 0 RESISTOR 1,5M S5X ,25W FC TC®=900/41100 01121 €B1555
A9R20 068321555 0 RESISTOR 1,5M Sx ,25W FC TCE=900/¢1100 01121 €B1555
A9R21 0698=3161 9 f RESISTOR 38,3K 1% ,1250 F TCu0+e100 2us46 Clel/BaT0n3B32aF
A9R22 075720475 8 1 RESISTOR 274K 1X 125K F TCmO+=100 2usue Clel/8aT0=2743xF
A9R23 06874721 6 1 RESISTOR 4,7K 10X ,5W CC TCm0¢647 01121 EBY4T2Y
A9R24 06988018 H H RESISTOR 30M 1X 3N C TC=04=100 03888 PVC175=3=70=3004aF
A9R2S 06873941 0 F RESISTOR 390K 10X ,SW CC TCm04882 01121 | €8B394y
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Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

AW

Reference HP Part |c| e Mfr

: A t Description Mfr Part Number
Designation | Number |D Y p Code

A9R26 0687=3941 ] RESISTOR 390K 10X (5w CC TCm0e882 011214 E83941
A9R27 069848018 5 REBISTOR 30M 1% 3w C TCu0¢=100 03888 PVC175=3=T0u3004=F
A9R28 068Uet021 7 RESISTOR 1X 10X ,25W FC TCE=G00/¢5600 01121 CBi021
A9R29 07570156 2 [} RESISTOR 1,5M 1% S0 F TC80¢=i00 28480 0787+0156
A9R30 2100-3626 8 1 RESISTOR=TRMR 2M 20X C SI10E=ADJ 1eTRN 73138 T2xR2M
A9RYy 069920167 1 1 RESISTOR 20M SX tW C TCm(4e250 28480 06990107
A9R32 0684~1021 7 RESISTOR 1K 10X ,25W FC TCEed00/+600 o112t c8jo2y
A9R33 0684=1061 1 2 REBISTOR f0M 10X ,25w FC TCma000/¢1100 01121 CB10614
A9R3Y 06841021 17 RESISTOR 1K 10X ,25W FC TC8=400/4600 01124 cBio2t
A9R33 0684=1021 7 RESISTOR 1K 10X ,258 FC TCmeu00/+600 01121 c8i021
A9R36 0684e1021 ? ) RESISTOR 1K 10X ,25W FC TCE=800/+600 01121 cs8102}
A9R38 21003293 7 1 RESISTOR=TAMR S0K 10X C TOP=ADJ 1=TRN 28480 210023253
A9RIS 0684e1061 ] RESISTOR 10M 10% ,2%5W FC TC8=900/¢1100 01121 c81061
A9R4O 0684e1021 7 RESISTOR 1K 10X ,25W FC TCR=d00/¢600 01121 ce1021
A9RYY 068421021 ? RESISTOR 1K 10X ,25W PC TC®=400/¢600 013121 c81021
A9RG2 068406811 3 | RESISTOR 680 10% ,25N FC TC3=d00/¢600 03121 c8s81y
AQRTY 0837.010% 1 2 THERMISTOR BEAD 200KeOHM TCuad,9%/CeDEG 28480 0837-010%
AQRT2 0837-010% 1 THERMISTOR BEAD 200KeOHM TCEwid,9%/CeDEG 28480 083720108
A9TY 01311261101 |4 1 TRANSFORMER ASSEMBLYsHV 28480 0l3tl=ptgol
[XTV] 182620167 3 1 1C 0P AMP PRGMBL 1099 01928 CA3094GAT
A9U2 1820%0217 H 1 1C QP AMP GP 8aDIPep 28480 18200217
A9VRY 19023249 0 1 DIODE=ZNR 22,1V 2% D0=7 POm, 4N TCHe,071% 28480 19023249
A9VR2 1902=0041 4 2 DIODE«ZNR S,11V 5% DO=7 PO® 4N TCE=,009X 28480 190220041
A9VRS 19020041 4 DIOOE2ZNR S, 11V Sx DO=7 POs 4w TCBe,009% 28480 19020041
A9VRS 19023381 1 2 DIODE=ZNR 68,1V 5% D0e7 PDB, 4N TCEe,079% 28480 1902+3381¢
A9VRS 19023381 1 DIODE«ZNR 68,1V 5X DOe? PDm, 4N TCE4,079%X 28480 190223381
AQVRS 1902«00668 1 L] DIODE=ZNR 200V SX DOw1S POmyiW YCse, 088X 28480 19020668
AQVRY 19020668 1 DIODE=ZNR 200V SX 00=1% PDsiw TCs+,088% 28480 1902=0668
A9VRS 1902=0668 1 DIODE=ZNR 200V SX DO0=15 PDmyn TCse, 088X 28480 1902°0668
AQVRQ 19020668 1 DIODE=ZNR 200V SX DO=1% PDsiW TCue,088X 28480 1902=0668
AQVR10 19020668 1 DICDE=2NR 200V SX DO=1% PDmiw TCue,088% 28480 190220668
ASVR1Y 19020175 5 1 DIODE=ZNR 100V SX DO=15 PDaiw TCu¢,083% 28480 1902-0179
AQVR12 1902-3557 7 1 DIODE-ZNR 56.2V 2% DO-7 PD .4W 28480 1902=3402

See introduction to this section for ordering information

*Indicates factory

selected value
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Table 6-2. Replaceable Parts (Cont’d)

Model 1311B

Reference HP Part |c| o ‘g Mfr
: g t Description Mfr Part Number

Designation | Number (D Y P Code

Al 01310066833 |S 1 PC BOARD ASSEMBLYeLVPS 28480 01310266533
A11C1 01603643 1 3 CAPACITOReFXD ,1UF «80=20% SovOC CER 208480 0160=344}3
A11€2 01603443 1 CAPACITORFXD ,1UF ¢80020X SOVOC CER 28480 0160=3443
A11C3 0180-00%8 0 2 CAPACITORGPXD SoUFeTSeiox 25vDC AL 56289 3005066028¢CC2
A11Ca 01603443 1 CAPACITOReFXD ,1UF ¢80s20% SOVOC CER 28480 016023443
[¥R14] 018020058 0 CAPACITORFXD SouF+7Sei0x 25vDC AL 56289 300506G028CC2
A11Ce 0160-0168 1 2 CAPACITORSPXD ,1UF 410X 200VDC POLYE 28480 016020368
Ay1c? 01600168 1 CAPACITORSFXD ,1UF 4e10X 200VDC POLYE 28480 0160=0168
Al11C8 0170-0022 CAPACITOR-FXD .1UF +-20% 600 VDC 28480 0170-0022
A11C9 0160-0168 CAPACITOR-FXD .1UF +-10% 200 VDC 28480 0160-0168
A11C10 0160-0168 CAPACITOR-FXD .1UF +-10% 200 VDC 28480 0160-0168
ALICRY 19010030 9 a DIODE=PAR RECT 800V 500MA DO=29 20480 $901=0030
AL1CR2 19010030 ° DIODE=PWR RECT 800V 400MA D0=29 28480 190120030
AL1CR3 190120030 9 DIODE=PWR RECT 800V 600MA DO=29 28480 19010030

A11CRG 1901=0030 9 DIODE=PWR RECT 800V $00MA DO=29 28480 190120030
AL1CRS 19010026 3 [) DIODE«PWR RECT 200V 7SOMA DO=29 28480 190120026
A11CR . 19010026 3 DIODE=PNR RECT 200V 730MA DQe29 20480 19010026
A11CR? 19010026 3 DIODE«PWR RECT 200V 7S0MA DO=29 28480 19010026
Aj1CRS 19010026 3 DIODEPWR RECT 200V 7S0MA D0e29 28480 190120026
AjtCRY 19010026 3 DIODE=PWR RECT 200V 7S0MA DO=29 28680 19010026
Aj1CR10 19010026 3 DIODE=PWR RECT 200V 7SOMA DO=29 28480 19010026
Ay1CR1Y 19010026 3 DIODE=PWR RECT 200V 7S0MA D0e29 28480 19010026
AL1CR1D . 190140026 3 DIODE«PWR RECT 200V 750MA D029 28480 19010026
AL1CRIS 19010040 1 [ DIODESWITCHING 30V S0OMA 2N8 D0=3S 28480 19010040
Af1CRYG 19010040 1 DIODE-SWITCHING 30V SOMA 2NS DOe3S 28480 19010040
AL1CR1S 19010028 H 1 DIODE=PWR RECT 400V 7S0MA DOe29 28480 190120028
411CR 190120040 1 DIODE=SWITCHING 30V SOMA N8 DOw3S 28480 19040040
AfICRYY 1901=0040 1 DIODE=SWITCHING 3OV SOMA 2N8 00e3S 28480 190120040
AL1CR1S 190100040 1 DIODE=SWITCHING 30V SOMA 2N8 DODe3S 28480 19010040
AL1CR10 19010040 1 DIODE=SWITCHING 30V S0MA 2N8 DOe3S 20480 1901=0040
A{1CR20 190120040 1 DIODE=SWITCHING 30V SOMA 2N$ DO=3S 208480 190120040
A11CR2Y 190120040 1 DI0DESWITCHING 30V SOMA 2N8 DDe3S 28480 190120040
TR 21100067 6 1 FUBE .34 2S0V 1,25X,2% UL 28480 21100067
Ay162 21100001 s 2 FUSE 1A 280V 1,25X,2% UL ° 75918 312001
A11r3 21100001 ] Fust 1A 2Sov 1,2%%,2% UL 75915 312001
A1101 185400234 q H TRANSISTOR NPN 2N3440 8] TOeS PDENW 01928 FLA LI
A1102 18500358 3 2 TRANSISTOR NPN 8] PDs310MN FTbOMHZ 28480 185420350
A1103 18540358 3 TRANSISTOR NPN 8] PDS310YW FTB60MHZ 28480 1854=0358
A110Q¢ 188620234 q TRANSISTOR NPN 2N3440 81 TOeS POS{MW 01928 2N3440
A1108 185400071 Y H TRANSISTOR NPN 81 PDS30OMN FTs200MHZ 28480 188420071
Ay108 185440022 8 1 TRANSISTOR NPN 81 T0e39 PDaTgoMw 07263 317843
A1107 185400071 7 TRANSISTOR NPN 81 PDs300MW FT200MNZ 28480 18800071
AL1Rg 0764=0027 1 {- | RESISTOR 7SK SX 2w MO TCe04=200 28480 0764=0027
AL1R2 0811=1883 4 1 RESISTOR 25 SX SW PW TCuQ¢=20 20480 08111853
Aj1R3 07640001 1 1 RESISTOR 6,2K SX 2N MD TCmO¢=200 20480 0764=0001
AYiRg 0757=0388 2 3 RESISTOR 30,1 1% ,12%W F TCw0¢e100 26846 C4el1/8eT0e30R =P
AL1RS 0787-0128 1 1 RESISTOR 200K 1x ,5W F TCmO¢e100 208480 0757-0128
Ar1ne 07%7-0399 H 1 RESISTOR 82,5 1X ,12%W F TCEOe=100 26848 Cle1/8T0002R5eF
AgRY 0757.0433 8 1 RESISTOR 3,32K 1% ,125W F TCEO0¢=100 FLITTS Cla1/8aT0e3I2leF
A1{RS 075720885 s 3 RESISTOR 68,1K 1% 5S¢ F TCmQeet00 28480 07570858
AY1R9 075720888 8 RESISTOR 68,1K 1X 5% F TCS04e}l00 20480 07870858
ALIR10 07570341 b4 1 REBISTOR 30,1K 1X ,25W F TCB0¢=100 2484 C5=1/deT0e30i2eF
Af1Rye 07570848 9 1 RESISTOR 30.1K 1% 5% F TCROeet00 28480 0787=08a8
ALIRy2 2100-1986 [} 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 1 TRN 73138 2100-1986
[SRLER) 0757-0309 8 RESISTOR 61.9K 1% .5W F TC=0+-100 208480 0757-0309
ALiRy4 0757-0850 3 1 RESISTOR 39,2K 1X .50 F TCe0¢=100 28480 07570830
AL1R1S 06873321 0 2 REBISTOR 3,3K 10X 450 CC TCmoeodY 01121 E8332)
AL1R16 069803622 ? 1 RESISTOR 120 SX 24 MO TCm0+=200 20480 0698e3022
AL1R17 0757e0446 3 1 REBISTOR 15K 1X ,125W F TC®O0eeio0 20846 CAel/8aT0eiS02aF
A11R18 075740388 H REGISTOR 30,1 1% ,125W F TCE04e100 20846 Cdel/8eT0a3O0R)ep
ALIm9 0757.03%52 0 1 REBISTOR 150K 1% SN F TCEO+w»100 20480 07570352
A11R20 07570304 0 1 RESISTOR 1M 1% ,25W F TCEO+e100 26846 CSe{/deT0el004F
AL102y 0787e0434 9 1 RESIBTOR 3,65K 1X ,125W F TCsoe=i00 20846 Ciey/8eTou3o81eF
A11R22 069803152 8 1 RESISTOR 3,48K 1% ,12%W F TCu0¢e100 26846 Clel/8aT0elablep
AL1R23 068703321 0 RESIBTOR 3,3K 10% o5W CC TCs0e64? 01121 E8332)
AL1R24 075720440 b 1 RESIBTOR 7,5k 1% 125w F TCE0eei00 26846 C4e1/8eT007501er
A11R28 0757-0388 2 RESISTOR 30,1 1X 125K F TCs0eel00 20846 Cdel/8eTOsIORaP
A11R26 0757-0737 H 1 RESIBTOR 1,62K 1X ,25W P TCE0¢e100 20846 CS=1/0eTOniblep
AL1R2? 0757-0458 7 1 REBISTOR S1,1K 1X (125N F TCEO+e100 26846 C4e1/8eT0aS320p
A11R28 0698=3150 6 1 REBISTOR 2,37K 1X 125N F TCEO+e100 20846 Clel/8aT0udI? el
A11R29 21002061 3 ! REBISTOR=TRMR 200 10X C YOPeADJ §=TRN 73138 82PR200
AL1R30 0757-1094 9 1 REBIBTOR 1,47K 1X 1250 F TCEO+e100 20806 Clel/8eT0ela?1ar
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Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c Q A Mfr

: p t Description Mfr Part Number

Designation | Number |D Y p Code

ALIR3Y 07670009 S 2 RESISTOR 12K 5% IN MO TC30¢=2%50 27187 FP3ele250e1202n)

A11R32 07670009 s RESISTOR 12K 5% Iw MD TCa0ew2%0 27107 FP3a3=2%50e1202e)

AL1R33 06843321 4 H RESISTOR 3,3K 10X ,23W FC TCe=300/4700 o112y ce33ag

ALIR34 0684e3321 a RESISTOR 3,3K 10% ,25n FC TCmed00/¢700 01121 (43311}

AJIR3S 07670008 4 2 RESIS8TOR 10Kk SX 3N MO TCRO+=2%50 27167 FP3e3e250e1002e)

ALIR3S 07670008 4 RESISTOR 10K Sx 3N MO TCm0+e2%0 27167 FP3e3e250e1002=J

ALgvy 1940.002% 4 1 TUBELELECTRON DIO0DEWY RGLTR 208480 1930«002%

AL1VRY 1902+0175 S 1 DIODE=ZNR 100V 8x DOeyS PDatn TCme,083X 28480 1902-0178

AL1VR2 1902-0049 2 1 DIODE=ZNR 6,19y SX DO«7 pDs,aw TC8e,022% 20480 19020049

A11VRS 1902=006% 2 1 DIODE=ZNR 46,4y 10X DD=7 pPOEm,aN 20480 19020068

ALIVRY 1902+3393 S 1 DIODE=ZNR 75V SX DO=7 POB, 4N TYCBe,077X 28480 19023393

AL1VRS 1902-0033 4 1 DIODE=ZNR INB23 6,2V 5X DO=7 PO, 4w 24046 1NB23

[SRRLIY 1902«018% 7 1 DIODE«2ZNR 27,4V Sx DOe? POB,aN TCEe, 079X 28480 1902=0188

A1 XFy 2110=0269 0 [ FUBEMOLDER=CLIP TYPE,25D=FUSE 28480 21100269

Ay1xF2 2110=0269 0 FUSEMOLDER=CLIP TYPE,25D0eFUBE 28480 2110=0269

AL1XF3 2110=0269 0 FUSEHOLDEReCLIP TYPE,250=PUSE 28480 2110-0269

AL2 0960-0444 POWER MODULE: NON-FILTERED 28480 0960-0444

A3 0131144503 | O 1 BOARD ABSEMBLY=CONTROL 208480 01311048803

AL3RY 21003838 u 1 RESISTOR-VAR, 1K, +-20%. 1W. LIN 208480 2100=3838

AL3R2 2100=3839 5 b RESISTOR-VAR, 5K, +-20%, 1W, LIN 28480 2100=3839

A13R3 21003839 L RESISTOR-VAR, 5K, +-20%, 1W, LIN 28480 21003839

A{3R4 21003839 s RESISTOR-VAR, 5K, +-20%, 1W, LIN 28480 21003839

A13RS 2100-3839 L] RESISTOR-VAR, 5K, +-20%, 1W, LIN 28480 2100=3339

AL13RG 21003839 s RESISTOR-VAR, 5K, +-20%, 1W, LIN 28480 2100=3839

AL3RY 21003839 5 RESISTOR-VAR, 5K, +-20%. 1W, LIN 28480 2100=3839

A13R8 2100=3839 ] RESISTOR-VAR, 5K, +-20%, 1W, LIN 28480 2100=3839

A13R9 06871001 9 1 RESISTOR 10 10X ,5W CC TCmOedl2 [IRE 1} EB100Y
OPTION 001

MP38 01311-68701 1 RACK MOUNT KIT 28480 01311-68701
OPTION 002

MP39 01311-68712 1 SHORT TILT STAND 28480 01311-68712
OPTION 003

A5 01317-66502 Z-AXIS BOARD 28480 01317-66502
OPTION 604

Vi 5083-3261 CRT-P4 28480 5083-3261
OPTION 639

Vi 5083-3270 CRT-P39 28480 5083-3270

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 1311B
Table 6-3. List of Manufacturers’ Codes

MFR ZIP

NO. MANUFACTURER NAME ADDRESS CODE
00000 ANY SATISFACTORY SUPPLIER

01121 ALLEN-BRADLEY CO MILWAUKEE Wi 53204
01295 - TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222
0192B RCA CORP SOLID STATE DIV SOMERVILLE NJ 08876
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 MINERAL WELLS TX 76067
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD MA 01880
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
30983 MEPCO/ELECTRA CORP SAN DEIGO CA 92121
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
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 OGLLALALA NE 69153
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section normally contains information for
adapting this manual to instruments for which the
content does not apply directly. Since this manual does
apply directly to all instruments up to the serial number
listed on the title page, no change information is given
here. Refer to INSTRUMENTS COVERED BY
MANUAL in Section I for additional important
information about serial number coverage.

Manual Changes
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Model 1311B

.
| VERNIER |

[ e ]

ETCHED CIRCUIT BOARD

ASSEMBLY

ETCHED CIRCUIT BOARD
ON ASSEMBLY

FRONT-PANEL MARKING

REAR-PANEL MARKING

MAIN SIGNAL PATH

PRIMARY FEEDBACK PATH

SECONDARY FEEDBACK PATH

[_'_"__I
S — |

[ ~ "

I

]

e =

P

_%>__

—

REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE.

SINGLE-PIN
CONNECTOR ON BOARD

PIN OF A PLUG-IN
A BOARD (WITH
LETTER OR NUMBER)

COAXIAL CABLE CONNECTED
DIRECTLY TO BOARD

COAXIAL CABLE CONNECTED
TO SNAP-ON JACK

TEST POINT

Q FRONT-PANEL CONTROL

@ ZENER

WIRE COLORS ARE
GIVEN BY ENCLOSED
NUMBERS USING THE
RESISTOR COLOR CODE

SCREWDRIVER
ADJUSTMENT

FERRITE BEAD

%
COMMON ELECTRICAL
POINT (WITH LETTER);

NOT NECESSARILY
GROUND

SIGNAL REFERENCE

SCHEMATIC REFERENCE

i
{57_
v
0
9

N ElchJgTE (ECAQS)HNG ((925)1S WHT-RED-GRN |
0-BLACK 5. GREEN
1-BROWN 6-BLUE
2- RED 7- VIOLET
3- ORANGE 8- GRAY
4-YELLOW 9-WHITE

SCR (SILICON

CONTROLLED RECTIFIER)

1 EARTH
= GROUND
I CHASSIS
GROUND

* OPTIMUM VALUE
SELECTED AT
FACTORY, TYPICAL
VALUE SHOWN;
PART MAY HAVE
BEEN OMITTED.

UNLESS OTHERWISE
INDICATED ALL LOGIC
ELEMENTS ARE OF THE
TTL LOGIC FAMILY

UNLESS OTHERWISE
INDICATED: RESISTANCE
IN OHMS, CAPACITANCE
IN PICOFARADS AND
INDUCTANCE IN
MICROHENRIES

cw CLOCKWISE END OF VARIABLE RESISTOR
NC NO CONNECTION
P/0 PART OF

VF (A)

V - VOLTAGE
F -FILTERED
(A) - FILTER SOURCE

Figure 8-1. Schematic Diagram Symbols
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Service

SECTION VIl
SERVICE

8-1. INTRODUCTION.

8-2. This section provides instructions for trouble-
shooting and repairing the Model 1311B X-Y Display.

8-3. Detailed theory of operation and troubleshooting
information are located opposite the schematics on
foldout Service Sheets. Theremainder of this section has
general service information that should help you quickly
service and repair the X-Y display.

8-4. THEORY OF OPERATION.

8-5. Overall theory of operation appears on pages
opposite the block diagram (Service Sheet 1). Each
section of the diagram refers to service sheets where
detailed theory, schematics, and troubleshooting in-
formation are presented. Figure 8-1 explains any un-
usual symbols that appear on the schematics.

8-6. TROUBLESHOOTING.

Read the Safety Summary at the front of this
manual before troubleshooting the instru-
ment.

8-7. INITIAL TROUBLESHOOTING PROCEDURE. Be-
fore troubleshooting the 1311B in detalil, 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.

NOTE

Before performing any troubleshooting pro-
cedure, eliminate static charge from glass of
the CRT faceplate by solidly grounding one
hand while rubbing the CRT faceplate with
the other hand.

8-8. 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.

8-9. RECOMMENDED TEST EQUIPMENT.

8-10. Test equipment required to maintainthe1311Bis
listed in Section I, table 1-4. Equipment other than that
listed may be used if it meets the listed critical specifi-
cations.

8-11. REPAIR.

8-12. ASSEMBLY REMOVAL. Instructions for remov-
ing major assemblies are contained in the service sheet
instructions for that particular assembly. Before servic-
ing the instrument, remove top and bottom covers. 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-input Amplifier 2
A2 X-output Amplifier 3
A3 Y-input Amplifier 2
A4 Y-output Amplifier 3
A5 Z-axis Amplifier 4
A6 Dynamic Focus and Astigmatism| 5;6
A7 Left Connector Board 9
A8 Right Connector Board 9
A9 High Voltage Power Supply 7
Al0 High Voltage Multiplier 7
All Low Voltage Power Supply 8
Al2 Line Module 8
Al3 Control Assembly 2;4;7
Al4 Extender Board /

8-13. 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 in-
strument. Recommended cleaning agents are
isopropyl alcohol, kelite (1 part kelite, 20
parts water), or a solution of 1% mild deter-
gent and 99% water.

8-14. Corroded spots are best removed with soap and
water. Stubborn residues can be removed with a fine
abrasive. Protect such areas from further corrosion with -
an application of silicone resin such as GE DRIFILM 88.

8-1
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8-15. CIRCUIT BOARDS.

8-16. BOARD CONNECTIONS. Square-pin connectors
are identified on circuit boards by color code of connect-
ing wire or by the signal name. Connector pins on plugs
and jacks are identified by either a number of a letter.
Coaxial wires are identified by different shrink-tubing
colors.

Model 1311B

8-17. SERVICING ETCHED CIRCUIT BOARDS. All the
etched circuit boards have plated-through component
holes. This allows components to beremoved or replaced
from either side of the board. When unsoldering large
components such as potentiometers, rotate the soldering
iron tip from lead to lead while applying pressure to the
part to lift it from the board. HP Service Note M-20E
contains additional information for repair of circuit
boards.

8-18. SERVICE SHEET 1 BASIC PRINCIPLES
OF OPERATION.

8-19. GENERAL.

The following paragraphs contain functional descrip-
tions keyed to the simplified block diagram on the oppo-
site page. The block diagram is drawn for function and
does not show circuit details. Circuit details and circuit
description are located on the schematics following the
block diagram (schematic 1). Refer to table 8-1 for sche-
matic identification.

8-20. DEFLECTION AMPLIFIERS.

The X and Y amplifier circuits are identical. They
amplify the input signals to the necessary level to drive
the CRT horizontal and vertical deflection plates. Each
amplifier can be connected for positive, negative, or dif-
ferential input with the input impedance selectable for
10 kohms or 50 ohms.

8-21. Z-AXIS AMPLIFIER.

The high voltage supply for the CRT grid is controlled
by the Z-axis amplifier output level. Consequently, the
voltage applied to the Z-INPUT controls the CRT beam
intensity. The Z-axis amplifier can be connected to per-
mit blanking by either a positive or negative voltage at
the Z-INPUT.

8-22. PHOSPHOR PROTECTION.

The phosphor protection circuits prevent CRT phosphor
by high intensity or a static slow moving beam. When a
low frequency signal, or the absence of an input signal,
is detected by either X or Y phosphor protection circuit,
the output of the Z-axis amplifier is limited to approxi-

8-2

mately +18 V. This action in turn limits CRT grid drive.
In some system applications, automatic beam current
limiting may not be desirable. In such cases the phos-

phor protection circuit may be disabled by an internal
switch (A8S1).

8-23. DYNAMIC FOCUS AND ASTIGMATISM.

The purpose of the dynamic focus and astigmatism cir-
cuits is to provide optimum focus of the displayed sig-
nals over the entire screen. Samples from the X and Y
deflection amplifiers, proportional to the CRT beam
position, drive the focus and astigmatism circuits. The
astigmatism element is directly controlled by the output
of the astigmatism driver. The output of the focus ampli-
fier is applied to the focus level translator on the high
voltage power supply assembly where it establishes
operating potential for the CRT focus grid.

8-24. LOW VOLTAGE POWER SUPPLY.

The low voltage power supply converts the ac line input
to three regulated dc power supplies, +250 V, +15 V, and
-15 V. The +250 V and the-15 V supplies are adjustable
and the +15 V supply isreferenced tothe-15V supply. A
separate dc supply, approximately 21.5 V, is provided
for the high voltage oscillator.

8-25. HIGH VOLTAGE POWER SUPPLY.

The high voltage power supply providesthe high operat-
ing potentials for the CRT: =-4550 V for the cathode, a
grid voltage referenced to the cathode, CRT filament
voltage, and a post-accelerator potential of =24 kV. The
high voltage power supply also contains a focus level
translator circuit which, along with the dynamic focus
amplifier, automatically adjusts the beam focus with
changes in intensity level.
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Figure 8-2.

Service Sheet 1, Overall Block Diagram
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8-26. SERVICE SHEET 2 PRINCIPLES OF
OPERATION.

8-27. INPUT AMPLIFIER AND GAIN CONTROL CIR-
CUIT (Q1A, Q1B).

Q1A and Q1B are high input impedance source follow-
ers that provide unity gain with respect to the input
signal. The bias point of Q1 is determined by the FET
characteristics (VP and IDSS) for the particular device.

VP

pinch off voltage

IDss = drain current with drain to source voltage

oVv.

Vs will be between 0 V and +5 V with the gate at0 V.

8-28. GAIN CONTROL (U1, U2, Q5).

The signal from the source follower (Q1)is applied tothe
gain control circuit. (See figure 8-3 for the following
discussion.)

U1Q3 and U1Q4 make up the current source for the gain
control circuit. R11 balances current paths I1 and I2 in
the absence of an input signal. R12 determines the cur-
rent differential between I1 and I2 when a signal is
applied. Collector circuit of U2Q2 and U2Q3 comprise
the differential signal path to Q8 collector of U2Q1 and
U2Q4 make up the current sink path to Q5.

The front panel GAIN control (A13R3) determines the
amount of current applied to the signal path (I14) versus
the amount of current applied to the current sink path
(I3). If the front panel GAIN control (A13R3) is set for
mininum gain (ccw) then less current is applied to the
signal path (I4) and more current is shunted to current
sink Q5 (I3). At the maximum gain setting (cw) the
opposite is true. This is accomplished by decreasing
(front panel GAIN ccw) orincreasing (front panel GAIN
cw) current through R29 and R3. Q8 converts the differ-
ential signal current from U2Q2 and U2Q3 to a differen-
tial signal voltage which is applied to the bases of Q11
and Q12. Position control is accomplished by control-
ling current through Q6 and Q7.

The voltage applied to the bases of Q11 and Q12 deter-
mines the differential current flowing through Q11, Q12.
Q13 supplies current for Q11 and Q12. Average adjust-
ment (R64) sets current available for Q11 and Q12.

Service

Model 1311B

1
14 i .
ih - A B C D E F G H |
DIFFERENCE OF CURRENT BETWEEN
1t AND 12 DETERMINES GAIN REF GRID| REF GRID REF | GRID REF GRID REF GRID REF | GRID REF GRID REF | GRID REF GRID
& 1S THE AMOUNT OF CURRENT DESIG | Loc | pESIG | Loc | pEsIG |Loc | DeEsiG |Loc | DEsIG | Loc | pesic | Loc | pesic | toc | oesic | Loc | oEsic | Loc
FLOWING THROUGH CURRENT SINK Q5
s e 15 THE AMOUNT OF CURRENT c1 B-4 | C19 H-3 | cRr12 H-2 | Q5 D-4 | R6 B-4 | R29 c-2 | R47 E-3 | R64 G-3 | R81 F-2
o5 cumRenT APPLIED TO THE SIGNAL PATH c2 A-2 Cc20 G-2 | CR13 F-2 Qé D-2 R7 A-2 R31 D-3 | R48 D-3 R65 F-2 R82 G-3
CurR c3 c-3 | c21 G-3 | CR14 F-2 | Q7 D-2 | R10 c-3 | R32 C-2 | R49 E-3 | R66 F-3 | R83 G-2
GAN c4 D-3 | c22 G-2 | CR15 F-3 | a8 D-3 | R11 C-4 | R33 D-2 | R50 D-2 | R67 H-4 | R84 G-2
©sounce cs c-2 | c23 G-2 | CR16 F-2 | Q9 F-3 | R12 C-4 | R34 D-2 | R51 E-3 | R68 -3 R85 F-2
sEnaL | SQuRCt cé c-4 | c24 E-2 | CR17 G-3 | Q10 F-3 | R13 c-3 | R35 D-2 | R52 D-3 | R69 1-3 R86 G-3
N B c7 E-2 | c25 D-2 | CR18 G-3 | an F-3 | R14 C-3 | R36 D-2 | R53 E-3 | R70 1-3 R87 G-3
cs D-3 | CR1 B-3 | CR19 H-3 | Q12 G-3 | R15 Cc-3 | R37 D-2 | R54 G-4 | R71 F-2 R88 G-2
c9 D-3 | CR2 B-4 | CR20 D-3 | Q13 G-3 | R16 C-3 | R38 D-4 | R55 B-1 | R72 F-2 | R89 F-3
c10 G-4 | CR3 B-2 | CR21 D-3 | Q14 H-3 | R19 B8-3 | R39 D-4 | R56 c-2 | R73 H-2 | R90 F-3
cn E-2 | CR4 B-2 | CR22 D-3 | Q15 H-2 { R22 B-2 | R40 E-3 | R57 c-2 | R74 H-3 | R91 G-2
c12 B-1 | CR5 F-4 | CR23 D-3 | Qie H-2 | R23 c-3 | R4t E-2 | R58 C-2 | R75 H-2 | S1 A-3
c13 Cc-2 | CR6 F-4 | L1 D-2 | Q17 ‘H-2 | R24 c-3 | R42 D-3 | R59 C-2 | R76 1-2 TP1 E-3
c14 Cc-1 | CR7 F-2 | L2 E-2 | R A-3 | R25 C-3 | R43 D-3 | R60 F-2 | R77 F-3 | TP2 E-3
c15 F-2 | CR8 F-2 | P1 E-1 | R2 A-3 | R26 D-3 | R44 E-3 | R61 c-2 | rR78 1-2 u1 c-3
cie E-3 | cR9 H-3 | Q1 B-3 | R3 A-2 | R27 c-2 | R45 E-3 | R62 F-3 | R79 I-2 U2 D-3
] c17 H-3 | CR10 H-3 | Q3 E-4 | R4 B-4 | R28 D-2 | R46 E-3 | R63 F-3 | R8O -2 VR1 B-2
\ v c18 H-2 | CR11 H-2 | Q4 0-4 | RS A-2
1 FRONT PANEL FRONT PANEL
GAIN CHANGE GAIN CHANGE
<}
4=

QgA

Figure 8-3. Simplified Schematic of X-Y Gain Control Figure 84. X-Y Input Amplifier (A1, A3) Component Locator
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NOTES:
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13118 104
1/11/80
Figure 8-5.

Service Sheet 2, X-Y Axis Input Amplifier (A1, A3) Schematic
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8-29. SERVICE SHEET 3 PRINCIPLES OF
OPERATION,

NOTE: The output amplifier assembly (A2, A4) consists
of two identical amplifiers each driving separate deflec-
tion plates. The following circuit description describes
amplifier Q4 through Q9 and also applies to amplifier
Q10 through Q15. (See figure 8-6, simplified output
amplifier schematic).

LEVEL SHIFTER LMITER PUT AMPLIFIE

0TS oo S (04 - 9) N
+250V

08, 07

(CURRENT
SOURCE)

8-30. X-Y OUTPUT AMPLIFIER (Q4 through Q9, Q10
through Q15).

The output amplifier Q4 through Q9 operates as a cur-
rent to voltage converter; that is, a small current change
from the input results in a large voltage swing at the
deflection plates. Q4 and Q5 are emitter followers. Q6
and Q7 make up the constant current source for the
output amplifier (current I2 remains constant except for
very fast transitions). Transistors Q8 and Q9 perform
the signal amplification. Q1 is a common base voltage
level shifter. R8 supplies current to the output amplifier
and the level shifter.

The current flowing through CR8 equals the current
flowing through R29 and R30. When the input signal
current changes, the portion of R8 current I1 flowing
through CR8 changes inversely. This action changes

Due to the high voltage (250 V) and large voltage swings
required by the deflection plates, the output devices actu-
ally consist of two stacked transistors sharing the volt-
ages. Q8 and Q9 make up the output amplifiers, while
transistors Q6 and Q7 supply the current. Pulse fidelity
is compensated for by adjustment C8 (HF ADF No. 1).

8-31. TROUBLESHOOTING.

If trouble is suspected, visually inspect the instrument.
Look for loose or burned components that might suggest
a source of trouble. Verify that all circuit board connec-
tions are making good contact. If no obvious trouble is
found, check power supply voltagesin the unit. Because
there is a high degree of negative feedback in the output
amplifier, the stage is relatively free of beta differences
in the transistors. Use table 8-2 as a guide for major
failures.

Service -

RS ] N ed U T AT oy

Lo H AT ]

Model 1311B

-8y current flow through Q5, Q8 and Q9. The current sup-
= plied by Q6, Q7 (I2) flows through Q8, Q9 or through S
2 feedback path R29 and R30. The current through the —
g feedback path R29 and R30 is inversely proportional to
J:;”(‘l current flow through Q8 and Q9. These varying currents
& = A==l == = through R29 and R30 equal the current changes through 2

R30 R29 TO CEFLECTION
PLATE

CR8. The I NODE side of R30 is always 1.2 V above
—r™ ground, i.e., two diode drops (base emitter junctions of

]'I:cm Q5 and Q8).

1 NODE

+15V . ‘:t Where the current through the feedback path changes,

0 the voltage drops across R29 and R30 change, resulting
INPUT a in large output voltage swings to the deflection plates. , . 1
o7 cA8 @ 05,09 The purpose of Q4 is to speed up the fast low to high
transitions by modifying the constant current source
R Q6, Q7. During these faster transition times more cur-
v \V/ rent is supplied to the circuit capacitance (CCKT). Dur- A ]
ing the high to low transition the signal is coupled B C D E F €] H |
A through C5, momentarily decreasing current I2. This
action allows Q8 and Q9 todischarge the circuit capacit-
ance (CCKT) at a faster rate.

~N

Figure 8-6. Simplified Output Amplifier Schematic

] ) " REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
Table 8-2 Troubleshootlng Gutde for X-Y Output Ampltﬁer DESIG Loc DESIG LoC DESIG LOC DESIG LOC DESIG LoC DESIG LocC DESIG LOC DESIG LocC DESIG LOC
- cl E-2 | c13 G-2 | CR1 D-2 [ crR12 ' F2 | a7 A3 | Rr3 g-2 | R14 G-2 | R25 D-2 | R36 F-2
c2 g2 | c1a F-2 | cr2 D2 [ cR13 A3 | a8 B-2 | Ra E-2 | R15 G-2 | R26 D-2 | R37 G-2
DEFLECTION PLATE AND THE | NODE VOLTAGE IS c3 c2 | cis I-2 | cr3 F-2 | CR14 A3 | a9 B-3 | RS F-2 | R16 c-2 | R27 B-3 | R38 -1
VOLTAGE IS LOW ~1.2V HIGH ca c-3 | c16 G-3 | cRa F2 | crR15 13 | a10 G-2 | R6 D-2 | R17 c-2 | R28 B-2 | R39 G-2
c5 2-2 c17 E-3 | CRS5 D-2 | crRi6 113 | Q11 G-2 | R7 D-2 | R18 A-1 | R29 D-3 | R40 -3
cé -2 | c18 E-2 | crR6 D-2 | P1 E-1 | Q12 H-2 | R8 D-2 | R19 A-3 | R30 D-3 | Ra1 1-2
near 0 V Check Q6,Q7 and Q1 Q5, Q8 c7 c-2 | cio H-1 | CR7 D-2 | 1 D-2 | Q13 H-3 | R9 c-2 | R20 A2 | R31 E-3 | R42 H-2
associated RS » v cs c-3 | c20 E-2 | crs D-2 | a2 F-2 | Q14 I-2 | R10 c-2 | R2t A2 | R32 F3 | Ra3 H-3
resistors CR7. CRS co B-1 | c21 E-2 | cre F2 | a4 p-3 | Q15 I3 | R11 c-2 | R22 A-3 | R33 F-2 | Rasa I-2
) cn G-2 | c22 E2 |CR1I0 G2 | o5 D-2 | R1 E2 | R12 F-2 | R23 D-4 | R34 F-3 | R45 I-3
c12 G-3 | c23 E-2 | CR11 F-2 | as A2 | R2 €2 | R13 G-2 | R24 E-3 | R35 F-2 | Ras -4
greater than 200 V R29, R39 Q5,Q8,Q9 open
Q5,Q8 shorted Q1

Figure 8-7. X-Y Output Amplifier (A2, A4) Component Locator
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NOTES

Model 1311B
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Figure 8-9.
Service Sheet 3, X-Y Axis Output Amplifier (A2, A4) Schematic
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8-32. SERVICE SHEET 4 PRINCIPLES OF
OPERATION.

8-33. IMPEDANCE CONVERTER AND GAIN CON-
TROL (A5Q1, A5U1).

Q1 is a high input impedance source follower that pro-
vides unity gain with respect to the input signal. The
signal from the source followers Q1 is applied to gain
control circuit Ul. (See figure 8-10 for the following dis-
cussion of the gain control circuit.)

Q1 and Q2 comprise the current source for the Z-axis
gain control circuit (Ul). R13 balances the current
paths I1 and I2. Collector circuits of Q5, Q7 and Q6, Q8
make up the differential signal path to Q2A and Q2B.
The front panel INTENSITY control sets the current
differential between I3 and I4. During the low gain con-
dition (large signal input) current paths I3 and I4 are

approximately equal. During the high gain condition
(low input signal) current paths I3 and 14 equal current
path I2.

The output of the gain control circuit is fed to shunt-
feedback amplifiers Q2A and Q2B. Transistor array U2
consists of four separate transistors (U2Q1 to U2Q4).
U2Q1 is connected as a current source that supplies
current to U2Q2 and U2Q3. U2Q3 provides signal cur-
rent for the dynamic focus amplifier. U2Q2 and Q2B are
connected in a cascade amplifier configuration and pro-
vide signal drive to the Z-axis output amplifier.

8-34. Z-AXIS OUTPUT AMPLIFIER (A5Q5 through
A5Q8).

Transistors Q5 and Q6 function as emitter followers,
while Q7 and Q8 are a complementary pair. A feedback
circuit is provided through C27 and R52 with C27 pro-
viding adjustment for the fast corners of the output
signal. Slower compensation is provided by network
C17 and R36. CR7 and CR8 are high current diodes and

8-35. PHOSPHOR PROTECTION.

The purpose of the phosphor protection circuit is to pre-
vent CRT phosphor or expansion mesh damage caused
by a high intensity, slow moving or static beam. Refer to
figure 8-11, schematics 2 and 4 for the following discus-
sion of circuit details.

The phosphor protection control voltage is picked off at
the collectors of Q8A/Q8B and is applied to emitter
followers Q9 and Q10. The signal is amplified by Q14
and Q15 and rectified by bridge rectifier CR9-CR12. C19
provides filtering for the bridge rectifier circuit. The
output of the bridge rectifier is a negative voltage thatis
proportional to the X-Y axis input voltage. Low fre-
quency or low amplitude input signals will not provide
sufficient negative voltage at C19 to turn off Q16. Q17,
A5Q9A and A5Q10A will remain off for as long as Q16
remains turned on. A5C3D charges to approximately
+2.5 V through A5Q9B, turning A5Q10B, A5Q11 on. As
long as A5Q11 is conducting, the Z-axis output level is
clamped to approximately +18 V, therefore limiting

IRA provide protection for the output amplifiers against arcs CRT beam current.
- . ST and transients. The output of the Z-axis amplifier is
~~ applied to grid level translator on the high-voltage Automatic beam current limiting may not be desirable
— 6w w benen power supply assembly (A9) where it establishes the in some system applications. In such cases the phosphor
INTENSITY w=h+h potential difference between the CRT grid and cathode protection circuit may be disabled by an internal switch

CONTROL DURING LOW GAIN CONDITION:

(LARGE SIGNAL INPUT)

DURING HIGH GAIN CONDITION:
(LOW SIGNAL INPUT)

B=0

|
S
S

(see service sheet 7).

(A8S1).

Service

i
5

C26 C25

Model 1311B

u=1n A1 X-INPUT AMPLIFIER -
—
as, aio
014, 015
A1 GAN AB RIGHT AS Z-AXIS AMPLIFIER A B C D E F G H |
R14 L CONNECTOR
BAL
R - | PHOSPHOR PROTECT
| St PHOSPHOR PROTECT
A3 Y-INPUT AMPLIFIER - oN | oFF —t/ 0010 o |
o v 0 |
29, 810 va REF | GRID| REF | GRID REF | GRID REF | GRID| REF GRID| REF |GRID| REF | GRID REF | GRID | REF | GRID
a1e, a1s 16, Q17 pesic | Loc | pesic | toc | oesic |Loc | oesic |toc | pEsie | Loc | pesic | Loc | DESIG | Loc | DESIG | Loc | DESIG | LocC
v Z-AXIS OUTPUT
. AMPLIFIER C1 H-2 c18 E-3 C35 F-2 CR11 Cc-3 | R2 -3 R18 F-2 R34 F-4 R52 E-4 | TP1 D-4
v Cc2 H-2 c19 E-2 C36 E-1 CR12 C-3 | R3 H-3 R19 F-3 R35 F-4 R53 B-3 | U1 G-3
TO INTENSITY Cc3 H-3 | C20 E-3 Cc37 G4 | ULl E-2 | R4 H-3 R20 F-2 | R36 E-3 R54 A-3 | U2 F-3
o " TRANSLATOR c4 G-2 | c21 E-3 c38 E-2 | L2 E-2 R5 H-3 R21 F-3 R37 F-3 R55 A-2 | U3 H-4
C5 G-3 | c22 Cc-2 C39 -4 P1 E-1 R6 H-2 R22 G-2 | R40 E-3 R56 D-2 | V1 B-2
cé G-3 | c23 D-3 | c41 E-2 | Q1 H-3 | R7 H-3 | R23 F-3 | R E-3 | R57 B-2 | V2 B-2
c7 H-3 c24 D-3 | CR1 H-3 | Q2 G-3 | R8 H-3 R24 F-3 R42 D-3 R58 B-1 V3 B-2
cs G-3 | C25 Cc-3 CR2 H-3 | @3 F-3 R9 - G-2 R25 F-3 R43 D-2 R59 B-1 va B-2
. : . o pe . o . co G-2 | C26 B-3 | CR3 H-3 | Q5 E-3 | R10 G-2 | R26 F-3 | R44 D-3 | R60 C-3 | V5 A-3
Figure 8-10. Simplified Schematic of Z-axis Gain . o . . o ¢10 ra | c27 4 | cra na | as £3 | R o2 | r27 £3 | Ras 0.2 | Ret 51 | ve A3
Control Figure 8-11. Simplified Block Diagram of the Phosphor Protection Circuit c1 G-2 | c28 B-4 | CR5 G2 | a7 D-3 | R12 G-3 | R28 E-2 | R46 D-3 | R62 c1 | vz A-3
: c12 G-2 | C29 D-1 CR6 E-2 | Q8 D-3 | R13 G-3 R29 E-2 | R47 D-2 R63 C-1 VR1 H-3
c13 G-3 | c30 B-2 | CR7 c-3 | Qs B-1 | R14 G-3 | R30 E-2 | R48 D-3 | R64 C-2 | VR2 B-1
Cc14 E-3 C31 F-2 CR8 c-3 | Q10 C-1 R15 G-3 R31 E-3 | R49 D-2 R65 F-2 VR3 C-1
Ci15 E-2 C32 F-2 CR9 c-1 (o1 D] C-1 R16 G-3 R32 H-4 | R50 C-2 R66 F-2 VR4 F-2
c16 F-4 | c33 F-2 | CcR10 c-1 | Rl -3 | R17 F-3 | R33 H-4 | R51 C-2 | s1 1-3 | VRS F-2
c17 €3 | c3¢4 | F2

Figure 8-12. Z-axis Amplifier (A5) Component Locator
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Figure 8-13.

Service Sheet 4, Z-axis Amplifier (A5) Schematic
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8-36. SERVICE SHEET 5 PRINCIPLES OF
OPERATION.

8-37. DYNAMIC FOCUS.

The purpose of focus correction is to provide optimum
focus of the displayed signal over the entire screen. The
focus voltage required for optimum spot size varies as
the square of the distance from center screen. The focus
correction circuit approximates this variation using a

differential amplifier with two diode controlled gain R R4 ;,52?;%: R REB
break points. 8-40. FOCUS OUTPUT (A6Q22 through A6Q25). R ‘Bg’) . “2%%‘ T Tap, e :
 CR4 . RZb

8-38. X-Y INPUT AMPLIFIERS (A6Q1 through A6Q4).

The required square law response is achieved in the
following manner: with gain adjustments FY1 and FY2
(R10 and R11) set to center and with a 0 V differential
input to Q1 and Q2 (beam at center screen) the differen-
tial voltage at collectors of Q1 and Q2 is also at 0 V.
Under these conditions the parallel combination of R6,
R8 and R12 provides the collector load resistance for Q1.
The load resistance for Q2 is made up of parallel combi-
nation R7, R9 and R13. As the beam is moved vertically
so that the base of Q1 becomes more negative, the collec-
tor voltage will move in a positive direction. When the
collector of Q2 becomes more positive than the wiper of
FY2 (R11), CR5 stops conducting, leaving the parallel
combination R6 and R8 as the collector load for Q1. As
beam movement continues in the same direction CR1
stops conducting leaving R6 as the collector load resis-
tor. The collector load change increases gain from
approximately 1 to 6 and 12 respectively. Note that

8-39. CURRENT AMPLIFIERS (Q5, Q6, Q7, Q8).

The purpose of CR9 and CRI10 is to connect the more
positive of the collectors voltages (collector of Q1 or
collector of Q2) to the base of Q5. As a result, current
through Q5 increases symmetrically as the beam is
moved vertically. Q6 is the voltage source for Q5.

The X-axis correction current is derived from Q3, Q4, Q7
and Q8 in the same manner as the Y-axis correction
current. The X-Y axis correction currents are summed at
the collectors of Q5 and Q7.

Transistors Q22 and Q23 function as emitter followers,
while Q24 and Q25 are a complementary pair. A feed-
back circuit is provided through C4 and R102 with C4
providing fast corner adjustment to maintain output
pulse fidelity. Slower frequency compensation is accom-
plished by network C2 and R47. CR13 through CR16 are
high current diodes and offer protection for the output

_amplifiers against arcs and transients. The output of the

focus amplifier is applied to focus level translator on the
high voltage power supply assembly (A9) whereit estab-
lishes the operating potential for the CRT focus grid.

8-41. Z-AXIS FOCUS CORRECTION (A6, Q9,Q10,Q11).

The purpose of the Z-axis focus correction is to provide a
more negative focus voltage as beam current isincreased
(Z-axis output more positive). This is accomplished by
differential amplifier Q9 and Q10. The bias of Q9 is set
by focus balance R44, while bias for Q10 is established
by focus gain (R43).

As Z-axis output voltage increases, the current through

*D U
ah aNey

i

wa

Yol

.

L

Model 1311B

beam movement in this direction does not cause any
gain changes of Q2 (CR2 and CR6 remain forward

Q11 decreases (see Z-axis schematic on service sheet 4)
resulting in less current flow through Q10. Because Q9

. . - . REF | GRID| REF |GRID| REF |GRID REF | GriD| REF Grip| REF |erip] REF | GRID REF | GRID| REF | GRID

biased). Vertical movement of the beam in the opposite and Q10 are connected in a differential amplifier config- oesic | 066 | pesic | toc | oesis |roc | oesic |toc | pEsie | Loc | oesis |roc | pESi | Loc oEsic | toc | oEsie | Loc

direction causes the gain of Q2 to change from approxi- uration, more current will flow through Q9 and cause a o1 r2 | cz2 22 | cR21 53 | ot G | re t3 | roo r2 | mso ra | r7z o2 | Roz c3

mately 1 to 6 and to 12 in the same manner as Q1. decrease in focus output voltage. c2 G-3 | CR1 £-3 | CR22 B3 | Q13 A-2 | RO E-3 | R30 F-3 | RS1 G-2 | rR73 c-3 | Re3 B-2
c3 H-1 | CR2 E-3 | CR23 B-3 | Q14 A-3 | R10 D-4 | R31 F-2 | R52 F-3 | R74 c-4 | Ro4 B-2
ca H-3 | CR3 F-3 | CR24 B-3 | Q15 c-3 | R1 E-4 | R32 F-2 | Rs4 A-2 | R75 B-4 | R95 c-3
c5 1-2 | cra E-3 | CR25 B-3 | Q16 c-3 | R12 E-3 | R33 E-2 | R55 A-2 | R76 c-3 | R96 D-3
c6 -2 | CR5 E-3 | CR26 B-2 | a17 B-2 | R13 E-3 | R34 E-2 | RB6 A-2 | R77 B-3 | R97 c-2
c7 -3 | CR6 E-3 | CR27 B-3 | 18 B-2 | R14 E-3 | R35 E-2 | R57 A-2 | R78 c-3 | R98 c-2
c8 G-1 | CR7 E-3 | CR28 B-2 | Q19 B-3 | R15 F-2 | R36 E-2 | R58 A-2 | R79 B-3 | R100 G-2
co ‘G-1 | CR8 E-3 | L1 G-1 | Q20 B-3 | R16 F-2 | R37 G-3 | RS9 A-3 | R8O 8-3 | R101 H-2
C10 F-2 | CRS E-3 | L2 G-1 | Q21 c-4 | R17 F-3 | R38 G-3 | R0 A-3 | R81 B-2 | R102 H-3
cu G-2 | CR10 E-3 | P E-1 | Q22 G-3 | R18 F-3 | R39 G-3 | Re1 A-4 | R82 B-2 | R103 G-2
c12 G-1 | CR11 E-3 | a1 D-3 | Q23 G-2 | R19 F-2 | R4O G-3 | R62 A-4 | R83 B-2 | R104 H-2
c13 G-1 | CR12 E-2 | Q2 E-3 | Q24 -2 | R20 F-3 | R&1 F-3 | R63 A-3 | R84 B-2 | 'R105 H-2
c14 C-3 | CR13 -3 | Q3 F-3 | Q25 H-2 | R21 E-3 | R42 G-3 | R64 A-3 | R85 B-2 | R106 H-2
ci5 c-3 | CR14 H-3 | Q4 F-3 | Rt E-2 | R22 E-3 | R43 G-4 | R65 B-3 | R86 B-2 | R107 1-2
C16 C-2 | CR15 H-3 | G5 F-3 | R2 E-2 | R23 F-4 | R44 F-4 | R66 B-3 | R87 B-2 | R108 1-3
c17 C-2 | CR16 H-3 | Q6 E-2 | R3 E-2 | R24 E-4 | R45 F-2 | R67 B-2 | R88 B-2 | R109 -4
c18 B-2 | CR17 A-3 | Q7 F-3 | R4 E-2 | R25 E-2 | R46 G-2 | R68 c-2 | R89 B-2 | R110 -3
c19 F-3 | CR18 A3 | 08 E-2 | RS E-2 | R26 E-3 | R47 H-3 | R69 c-2 | R9O B-3 | VR3 F-3
c20 F-3 | CR19 c-3 | @ G-3 | R6 D-3 | R27 E-3 | R48 F-2 | R70 c-2 | R91 B-3 | VR4 F-4
c21 G-2 | CR20 B-4 | Q10 G-3 | R7 E-3 | R28 E-3 | R49 G-2 | R71 c-2

Figure 8-14. Part of Focus and Astigmatism Amplifier (A6) Component Locator
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Figure 8-15.
Service Sheet 5, Dynamic Focus (A6) Schematic
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8-42. SERVICE SHEET 6 PRINCIPLES OF
OPERATION.

8-43. DYNAMIC ASTIGMATISM.

The purpose of the dynamic astigmatism circuit is to aid
in obtaining an optimum focused display over the entire
screen. With the exception of the output amplifiers, the
dynamic astigmatism circuit operation is identical to
the dynamic focus circuit.

8-44. X-YINPUT AMPLIFIERS (A6Q13 through A6Q16).

With gain adjustments AY1 and AY2 (R61 and R62) set
to midrange and with a 0 V differential input applied to
Q13 and Q14 (beam at center screen) the differential
voltage at the collectors of Q13 and Q14 is also 0 V.
Under these conditions the parallel combination of R59,
R60 and R65 provides the collector load resistance for
Q13. The collector load resistance for Q14 is made up of
the parallel combination R64, R63, R66. As the beam is
moved vertically so that the base of Q13 becomes more
negative, the collector voltage will move in a positive
direction. When the collector of Q13 becomes more posi-
tive than the wiper of AY2 (R62), CR21 stops conducting
leaving the parallel combination of R59 and R60 as the
collector load for Q13. As beam movement continues in
the same direction, CR17 stops conducting leaving R59
as the collector load resistor. This collector load change
increases gain from approximately 1 to 6 and to 12

respectively. Note that beam movementin this direction
does not cause any gain changes of Q14 (CR18 and CR22
remain forward biased).

Vertical movement of the beam in the opposite direction
causes the gain of Q14 to change from approximately 1
to 6 and to 12 in the same manner as Q13.

" 8-45. CURRENT AMPLIFIERS (A6Q17 through A6Q20).

The purpose of CR25 and CR26 is to connect the more
positive of the collector voltages (collector of Q13 or
collector of Q14) to the base of Q17. As a result, current
through Q17 increases symmetrically as the beam is
moved vertically. Q18 is the voltage source for Q17.

The X-axis correction current is derived from Q15, Q16,
Q19 and Q20 in the same manner as the Y-axis correc-
tion current except in the opposite polarity. The Y and
X-axis correction currents are summed at the collector of
Q17 and Q19.

8-46. FOCUS OUTPUT AMPLIFIER (A6Q21).

Common base amplifier Q21, astigmatism balance R90,
and collector load resistor R96 make up the focus output
amplifier. The astigmatism correction currents are con-
verted to a signal voltage which is applied to the focus
level translator on the high voltage power supply assem-
bly A9. Astigmatism balance R90 sets the dc bias cur-
rent for Q21.

Service

Model 1311B
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REF REF GRID REF REF REF GRID REF GRID REF GRID REF GRID REF

DESIG DESIG LocC DESIG LOC DESIG DESIG LoC DESIG LocC DESIG LocC DESIG LOC DESIG
c1 c22 B-2 | CR21 B-3 | a11 G-3 | R8 E-3 | R29 F-2 | R50 F-4 | R72 c-2 | R92
c2 G-3 | CR1 E-3 | CR22 B-3 | Q13 A-2 | RO E-3 | R30 F-3 | Rs1 G-2 | R73 c-3 | Ro3 B-2
c3 H-1 | CR2 E-3 | CR23 B-3 | a14 A-3 | R10 D-4 | R31 F-2 | Rr52 F-3 | R74 c-4'| Ro4 B-2
ca H-3 | CR3 F-3 | CR24 B-3 | Q15 c-3 | R E-4 | R32 F-2 | R54 A-2 | R75 B-4 | R95 c-3
c5 -2 | cr4 E-3 | CR25 B-3 | aie c-3 | R12 E-3 | R33 E-2 | RS55 A-2 | R76 c-3 | R96 D-3
c6 1-2 | cRs E-3 | CR26 B-2 | Q17 B-2 | R13 E-3 | R34 E-2 | R56 A-2 | R77 B-3 | R97 c-2
c7 I-3 | CR6 E-3 | CR27 B-3 | Q18 B-2 | R14 E-3 | R35 E-2 | R57 A-2 | R78 c-3 | Res c-2
cs G-1 | CR7 E-3 | CR28 B-2 | a19 B-3 | R15 F-2 | R36 E-2 | R58 A-2 | R79 B-3 | R100 G-2
c9 G-1 | cR8 E-3 | L1 G-1 | Q20 B-3 | R16 F-2 | R37 G-3 | R59 A-3 | R8O B-3 | R101 H-2
c10 F-2 | CR9 E-3 | L2 G-1 | Q21 c-4 | R17 F-3 | R38 G-3 | R60 A-3 | R81 B-2 | R102 H-3
cn G-2 | CR10 E-3 | P1 E-1 | Q22 G-3 | Rr18 F-3 | R39 G-3 | R61 A-4 | R82 B-2 | R103 G-2
c12 . G-1 | CR11 E-3 | a1 D-3 | @23 G-2 | R19 F-2 | R40 G-3.| R62 A-4 | R83 B-2 | R104 H-2
c13 G-1 | CR12 E-2 | Q2 E-3 | 024 -2 | R20 F-3 | R4 F-3 | R63 A-3 | R84 B-2 | R105 H-2
c14 C-3 | CR13 -3 | a3 F-3 | Q25 H-2 | R21 E-3 | R42 G-3 | Re4 A-3 | R85 B-2 | R106 H-2
C15 C-3 | CR14 H-3 | Q4 F-3 | R1 E-2 | R22 E-3 | R43 G-4 | R65 B-3 | R86 B-2 | R107 1-2
Cc16 C-2 | CR15 H-3 | @5 F-3 | R2 E-2 | R23 F-4 | Ra4 F-4 | R66 B-3 | R87 B-2 | R108 1-3
c17 C-2 | CR16 H-3 | Q6 E-2 | R3 E-2 | R24 E-4 | R45 F-2 | R67 B-2 | R88 B-2 | R109 I-4
C18 B-2 | CR17 A-3 | Q7 F-3 | R4 E-2 | R25 E-2 | R46 G-2 | R68 Cc-2 | R89 B-2 | R110 1-3
c19 F-3 | CR18 A-3 | @8 E-2 | RS E-2 | R26 E-3 | R47 H-3 | R69 c-2 | R9O B-3 | VR3 F-3
C20 F-3 | CR19 c-3 | a9 G-3 | R6 D-3 | R27 E-3 | R48 F-2 | R70 c-2 | R91 B-3 | VR4 F-4
c21 G-2 | CR20 B-4 | Q10 G-3 | R7 E-3 | R28 E-3 | R49 G-2 | RT c-2

Figure 8-16. Part of Focus and Astigmatism Amplifier (A6) Component Locator



11B

Service
ll P/0 AB FO—CU-S_ASTIGM/\Tlsr;—EBD_.-['01317—6650;)—-;/ INPLF[ ————————— jl
| ~15vC AMPL IFIERS CURRENT |
), 3899, 013/014 cres AMPLIFIERS
| r b Q17-Q20 }
CR21
l i I
| -15vVC -15vVC |
AYL  AV2 et
I R61 R62 ‘
1000 100
RE6
| 511 | |
| CR22 COMMON |
%RM c:zls . BASE OUTPUT P/0 A7 P/0 AL3
5110 %7,( e AMPLIFIER |
m1sve - R31 RS2 G221 P/0 XAG +15V
| X INPUT 15vC ?gg 5110 3010 U NN P . cmm |
| AMPLIFIERS s il Sy
-15VC Q15/16 éRBl -15VC F;gﬁ -15V
cRe7  TAK 15 E B >———( 2 )=—+250V
| cazzl. 7 T
o | | 7 [|astic 1o cRT
' -15vC -15ve o ;;gl?w | I.___i |
‘ AXL  AX2 ses”
R74 R75
1000 100
l R8O |
| 511 |
CR24 PARTS ON THIS SCHEMATIC
| B | P/0 A6 |P/0 Al3
C14-18,22 R7
I || Gisler
| ||
, l 1311B/102 1/10/80
I I
| |
_

Figure 8-17.

Service Sheet 6, Dynamic Astigmatism (A6) Schematic
8-13



8-47. SERVICE SHEET 7 PRINCIPLES OF
OPERATION.

8-48. OSCILLATOR POWER SUPPLY (A9Q4, A9VR1,
A9CR16).

The oscillator power supply provides a regulated +21 V
for the high voltage oscillator Q5. The full wave bridge
rectifier CR16 rectifies the ac voltage from power trans-
former T1. VR1 establishes the reference voltage for the
supply and Q4 is the regulator. A decrease in output
voltage will turn regulator Q4 on harder. This action
causes more current flow through Q4, therefore restor-
ing the output to its proper voltage. The reverse is true
should the output voltage increase.

8-49. HIGH VOLTAGE OSCILLATOR (A9Q5, Primary of
A9T1).

The high voltage oscillator operates as a class C oscilla-
tor (conduction less than 50% of the oscillator period).
The voltage across the collector winding (pins 3and 4 of
T1) is coupled through the transformer T1 to the feed-
back winding (pins 1 and 2 of T1) to provide base drive
for the oscillator. CR3, CR4, CR5, and R12 provide
reverse bias protection for Q5. The series resonant cir-
cuit C9, L2 provide a low impedance termination for the
feedback winding at the oscillator frequency (approxi-
mately 20 kHz).

8-50. CATHODE SUPPLY (A9CR7, Secondary of A9T1).

The cathode voltage is derived from the high ac voltage
present at pin 8 of T1 with respect to pin 5 of T1. CR7 is
the rectifierand C13, C14 and R3 provide the filteri ng for
the cathode supply.

8-51. HIGH VOLTAGE REGULATOR (A9U1).
For the following discussion refer to figure 8-18.

The cathode voltage induces current flow through R24.
A reference current established by R3 and R4 is com-
pared to the current through R24 (feedback current). A
decrease in cathode voltage causes less current flow
through R24. The excess reference current at pin 8 Ul
produces a higher output voltage at pin 6 U1. The higher
output voltage at U1 turns the high voltage oscillator on
harder increasing the cathode voltage until a current
balance is achieved at the input of Ul. The cathode
supply voltage (VK) can be calculated by the following
equation:

=250

VK = R3tR1

(R24) = -4521 V +2%

where R3+R4 =1.659 M +1%
R4 =30 MQ +1%

m
camuo:
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3
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- R13 12
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Figure 8-18. Simplified Schematic of High Voltage
Regulator Circuit

8-52. HIGH VOLTAGE SHUTDOWN (A9U2,
A9Q3, A9U1).

8-53. PURPOSE.

The purpose of the high voltage shutdown circuit is to
prevent excessive cathode voltage from being applied to
the CRT. If the cathode voltage exceeds 4750 V, it may
be possible for the CRT in this instrument to emit x-rays
exceeding the internationally recognized maximum
allowable level (0.5 mR/hr at 5 em from the surface of
the instrument).

8-54. CAUSES OF X-RAY EMISSIONS.

X-ray radiation results from high velocity electrons
striking a target, in this case the inside surface of the
CRT. The magnitude of radiation depends on the elec-
tron density (beam current) and the total accelerating
voltage (cathode + post accelerator voltage).

8-55. PREFVENTING X-RAY EMISSIONS.

1. Control of electron density (beam current) is
accomplished by proper alignment of the intensity limit
circuit, which limits front panel INTENSITY adjust-
ment. (See Section V, paragraph 5-14 for intensity limit
adjustment.) .

2. Sincethe post accelerator voltageis determined by
the cathode voltage, total accelerating potential can be
controlled by limiting the cathode voltage to the accept-
able limits. The high voltage shutdown circuit limits
cathode voltage to —-4750 V. (See Section V, paragraph
5-12 for high voltage shutdown calibration.)

3. Thehigh voltage shutdown circuit uses the +250 V
supply as the reference. Proper alignment of the +250 V
supply ensures correct cathode voltage limiting. (See
Section V, paragraph 5-11 for +250 V adjustment.)

When all affected circuits have been properly calibrated,
x-ray emissions from this instrument will not exceed 0.2
mR/hr.

8-56. PRINCIPLES OF OPERATION.

Refer to figure 8-19 for the following discussion.

The difference between cathode voltage and the +5.11 V
reference (VR3) induces current flow through R27 and

network R18 through R22. Cathode voltages between
-4400 V and -4600 V (normal operating potential) pro-
duce a positive voltage at pin 2 U2.

The output of U2 (pin 6) is negative and Q3 is reversed
biased. Cathode voltages between <4650 V and -4750 V
produce a negative voltage at U2 pin 2. The output of U2
pin 6 changes to a positive voltage, forward biasing Q3.
When Q3 is forward biased, Ul pin 7 is grounded, which
reverse biases the high voltage Q5, preventing oscilla-
tions. The cathode voltage drops to 0 V and remains at 0
V until the instrument is turned off and the problem is
corrected.

8-57. TROUBLESHOOTING.

If trouble is suspected, visually inspect the instrument.
Look for loose or burned components that might suggest
a source of trouble. Verify that all circuit board connec-
tions are making good contact. If no obvious trouble is
found, check table 8-3 for symptoms and probable
causes.

n
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R17 R18-R22
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Figure 8-19. Simplified Schematic of High Voltage Shutdown Circuit

Table 8-3. Troubleshooting Hints for High Voltage Shutdown Circuit

Symptom

Probable Cause

(A9TP1 is Positive)

NO CATHODE VOLTAGE 1. Excess cathode voltage generated, high voltage oscillator Q5 is reversed bias.
a. +250 V power supply is too high or out of regulation

b. A9R3/R4 changed value

c. A9U1 shorted, or improperly installed

d. A9CR4/CRS5 are shorted

2. High voltage shutdown occurred at less than -4650 V

reference voltage (A9VR3) too low
changed value of A9R18 through A922

open circuit between U2 pin 2 and junction of A9R42 and A9VR3.

A9R27 is open or changed value to more than 30 MQ

One of the resistors from A9R18 through A9R22 changed value (lower than

A9U2 shorted to ground or to -15 V supply

a.
b.
c. changed value of A9R27
d. U2 shorted to +15 V supply
e. A9CRI12 shorted
f.
High voltage shutdown does 1.
not occur between -4650 V 2. A9VR3 is open or high
and 4750 V 3.
(A9TP1) is negative specified)
4. A9C12 shorted to ground
5.
6. A9CRS6 shorted to ground
7. A9C11 shorted to ground

8-58. CRT CIRCUITS.

8-59. GRID LEVEL TRANSLATOR (A9CR9, A9CR10,
A9CR11, A9CR12).

The grid supply provides CRT grid bias with provision
to compensate for CRT cutoff between different CRT’s.
The large sinewave at A9T1 pin 6 is coupled through
A9R25 and A9C16 (isolation network) to junction of
A9CR11 and A9CR12. A9CR11 clips the negative going
portion of the waveform at a voltage equal to the output
of the Z-axis amplifier. AQCR12 clips the positive going
portion of the waveform at a voltage determined by the
setting of the intensity limit adjust (A9R38). The peak to
peak amplitude at the junction of A9CR11 and A9CR12
is therefore equal to the difference between theintensity
limit voltage and the output of the Z-axis amplifier. This
signal is coupled through A9C19 to the junction of

A9CR9 and A9CR10 which is clamped to the cathode -

voltage of AACR9. A9CR10 charges A9C20 to the cathode
voltage minus the peak to peak amplitude of the signal
at the junction of A9CR11 and A9CR12. This voltage is
then applied to the CRT grid. Fast transitions from the
Z-axis output are directly coupled to the CRT grid via
A5C28, while slower transitions are coupled through the
grid level translator.

8-60. FOCUS LEVEL TRANSLATOR (A9CR8, A9CR13,
A9CR14, A9CR15).

The focus level translator provides the operating poten-
tial for the CRT focus grid. The large sinewave at A9T1

pin 6 is coupled through A9C17 and A9R26 (isolation
network) to junction of A9CR8 and A9CR15. A9CR15
clips the negative going portion of the waveform at a
voltage equal to the output of the focus amplifier. AQCRS
clips the positive going portion of the waveform at a
voltage determined by A9VR4 and A9VRS5 (136 V). The
peak to peak amplitude at the junction of ASCR8 and
A9CRI1S5 is therefore equal to the difference between the
voltage established by A9VR4, A9VR5 and the output
voltage of the focus amplifier. This signal is coupled
through A9C23 to the junction of A9CR13 and A9CR14.
A9CRI13 then clamps the output voltage to a level estab-
lished by the focus limit adjust (A9R30) and the front
panel FOCUS control. A9CR14 charges A9C24 to the
reference voltage established by the focus limit adjust-
ment and the focus control minus the peak to peak ampli-
tude at the junction of AOCR8 and A9CRI15. This voltage
is then applied to the CRT focus grid.

8-61. FILAMENT AND PA SUPPLY (P/O T1, A10).

The filament supply is provided by a separate secondary
winding of T1. The supply voltage should range from 5.6
V t05.8 V. The voltage should only be measured with an
isolated R.M.S. meter rated at 5 kV or better.

Themultiplier assembly (A10) supplies the post accelera-
tor voltage for the CRT. Part of the secondary of T1 is
applied to high voltage multiplier assembly A10 where
the voltage is multiplied approximately eight times, rec-
tified, filtered, and then applied to the post acclerator of
the CRT.
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8-58. CRT CIRCUITS. pin 6 is coupled through A9C17 and A9R26 (isolation
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clips the negative going portion of the waveform at a 2
voltage equal to the output of the focus amplifier. AACR8

clips the positive going portion of the waveform at a
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8-59. GRID LEVEL TRANSLATOR (A9CR9, ASCR10,
A9CR11, ASCR12).

The grid supply provides CRT grid bias with provision
to compensate for CRT cutoff between different CRT’s.
The large sinewave at A9T1 pin 6 is coupled through
A9R25 and A9C16 (isolation network) to junction of

voltage determined by A9VR4 and A9VR5 (136 V). The
peak to peak amplitude at the junction of A9CR8 and
A9CR15 is therefore equal to the difference between the
voltage established by A9VR4, A9VR5 and the output

Sree ge A9CR11 and A9CR12. A9CR11 clips the negative going voltage of the focus amplifier. This signal is coupled
" ¢ ; portion of the waveform at a voltage equal to the output through A9C23 to the junction of A9CR13 and A9CR14.
o o of the Z-axis amplifier. AQCR12 clips the positive going A9CRI13 then clamps the output voltage to a level estab-
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s peak amplitude at the junction of ACR11 and A9CR12 reference voltage established by the focus limit adjust-
To is therefore equal to the difference between theintensity ment and the focus control minusthe peak to peak ampli-
limit voltage and the output of the Z-axis amplifier. This tude at the junction of AACR8 and A9CR15. This voltage
= = signal is coupled through A9C19 to the junction of is then applied to the CRT focus grid.
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. Simplified Schematic of High Voltage Shutdown Circuit Figure 8-20. High Voltage Power Supply (A9) Component Locator
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8-62. SERVICE SHEET 8 PRINCIPLES OF
OPERATION.

8-63. +250V SUPPLY (A11CR1through A11CR4,A11Q1
through A11R3, Q2).

A11CR1 through A11CR4 rectify the ac voltage from
secondary of T1 to provide the unregulated dc voltage
for the +250 V supply. Driver A11Q1 provides base cur-
rent for series regulator Q1. Differential sensor ampli-
fier, A11Q2 and A11Q3, compares the +250 V supply
output voltage with a reference voltage determined by
A11V1. A11Q3 also provides thermo compensation and
allows output voltage adjustment in conjunction with
divider network A11R1, A11R12, and A11R13.

An increase in output voltage will cause A11Q2 to con-
duct harder and therefore decrease base drive to regula-
tor driver A11Q1. Less current flow through the driver
will cause series regulator to conduct less and therefore
decrease the output voltage. The series combination of
A11VR3 and A11VR4 sets the operating potential for
the CRT accelerator while A11VR4 determines the
supply voltage for the CRT expansion mesh.

8-64, -15V SUPPLY (A11CR9 through A11CR12, A6Q6,
A6Q7, Q3).

A11CR9 through A11CR12 rectify the ac voltage from
secondary of T1 to provide the unregulated dc voltage
for the =15 V supply. A11Q6 provides base current for
series regulator Q3. Base current for driver A11Q6 is
provided by sensor amplifier A11Q7. A11VR5 provides
the reference voltage for the =15 V supply. Output volt-

age changes are coupled directly to base of Al 1Q7
through A11VR5. A 1V change in output voltage causes
a1V change in emitter voltage. Output voltage changes
are coupled proportionally to cathode of A11CR19 by
divider network A11R28, A11R29 and A11R30. A1V
change in output voltage causes an approximate change
of .5 V at the cathode of A11CR19.

A decrease in supply output voltage willincrease current
through A11CR19 and decrease base current supplied to
the sensor amplifier.

As a result, collector voltage of A11Q7 will increase,
turning driver A11Q6 and series regulator Q3 on harder.
The output voltage will increase restoring the supply to
its proper output voltage.

8-65. +15 V SUPPLY (A11CR5 through A11CR6, A6Q4,
A6Q5, Q2).

Circuit operation of the +15 V supply is identical to the
-15 V. A11CR5 through A11CR8 make up the rectifier
bridge. Driver A11Q4 supplies base current to series reg-
ulator Q2. Base current for the driver is supplied by
sensor amplifier A11Q5. Reference voltage for this
power supply is established by the -15 V.

A decrease in supply output voltage causes an increase
in current flow through A11CR16, thereby decreasing
current through sensor amplifier A11Q5. The resultant
increase in collector voltage of the sensor amplifier will
induce more current flow through driver A11Q4 and
series regulator Q2. The output voltage will increase,
restoring the power supply to its proper output voltage.

Service

(CIRCUIT SIDE)

Model 1311B

REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID REF GRID
DESIG | LOC DESIG | LOC DESIG | LOC DESIG | LOC | DESIG Loc | DESIG | LOC DESIG LOC DESIG | LOC | DESIG LoC
Ci G-2 | CR4 1-3 CR14 G-2 | F2 E-3 | Q6 D-3 | R8 H-2 | R17 D-3 R26 c-2 R35 B-2
c2 D-2 | CR5 F-3 CR15 G-3 | F3 c-3 | a7 c-3 | RS H-3 | R18 D-3 | R27 c-2 R36 c-1
c3 D-2 | CR6 F-3 CR16 D-2 | J1 A-2 | R1 I- R10 G-3 | R19 F-2 R28 c-2 A4 G-2
c4 C-2 | CR7 F-3 CR17 D-2 | J2 H-4 | R2 H-2 | R11 G-3 | R20 F-2 R29 D-2 VR1 H-2
Cc5 c-2 CR8 F-3 CR18 c-2 | Q1 I- R3 H-2 | R12 G-3 | R21 D-2 | R30 c-2 VR2 G-2
Cc6 E-2 CR9 C-2 | CR19 c-2 | Q2 G-2 | R4 H-2 | R13 H-3 | R22 D-2 R31 B-2 VR3 G-2
c7 E-1 CR10 C-3 | CR20 D-2 | Q3 G-3 | RS I- R14 G-2 | R23 c-3 R32 B-2 VR4 G-2
CR1 1-3 CR11 c-3 CR21 c-2 | Q4 E-3 R6 G-3 | R15 F-2 | R24 C-3 R33 F-2 VR5 c-2
CR2 1-3 CR12 c-3 F1 I- Q5 E-2 | R7 H-2 | R16 D-3 | R25 Cc-2 R34 F-2 VR6 G-2
CR3 -3 CR13 G-2

Figure 8-22. Low Voltage Power Supply (A11) Component Locator
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PRODUCTION!TEST PROCEDURE

OPTION 057 Z-AXIS AMPLIFIE& ON_1310A/11A/17A/21A DISPLAYS

GENERAL

The test 1imits and procedures stated herein shall be adhered to
for the production testing of all 1310A/1311A/1317A/1321A displays
equipped with option 057.

Colorado Springs R&D Department and Quality Assurance authoriza-
tion is required for any change in methods, tools, procedures, or
acceptance limits. Change author1zat1on shall be obta1ned by use
of the formal production change procedure.

CALIBRATION
14 ,,\
251 Z-AXIS BALANCE ADJUSTMENT

2.

2

a. Remove power and turn off phosphor protect switch (A8S51).

b. Disable H.V. oscillator by removing A13F1.

c. Preset all adjustments on the A5 board to midrange.

d. Apply power to the display. A

e. Adjust .Z-axis offset (A5R19) for approximately 20V at the
Z-axis butput (A5TP1). : .

f. Monitor the Z-axis output with the digital voltmeter .and
rotite the front panel intensity control to minimum (fully
CCHW). |

g. Adjust the Z-axis balance (A5R13) such that a 3V increase
is noted at the Z-axis output as the front panel INTENSITY
control is rotated from MIN. to MAX. (20V-23V).

NOTE: The amplifier offset will change when the balance
is adjusted. After each balance adjustment, recheck the
Z-axis output voltage change by varying front panel INTEN-
SITY from minimum to maximum settings.

GAIN, OFFSET, AND INTENSITY LIMIT ADJUSTMENTS

a. Readjust Z-axis offset (A5R19) for 20V at the Z-axis
output (A5TP1).

b. Set intensity 1limit (A13R16) for maximum voltage at A13C7.

c. Turn off power and enable H.V. oscillator by replacing

A13F1.

Continued
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2.

Apply power and adjust intensity Timit (A13R16) for a
dimly visible dot oh the screen. ‘

Record the voltage at A13C7 and the Z-axis output (A5TP1).
The difference between the voltages is the CRT cutoff
voltage. 3

Position the beam off screen and apply a +1V, 1US wide
1% duty cycle pulseito the Z-axis input. (For example:
rep rate approx1mate]y 10KHz.)

Set front panel INTENSITY control (A9R1) fully CW and
monitor the Z-axis output (A5TP1) with the monitor
oscilloscope. i
i

Adjust the Z-axis gain (A5R14) and Z-axis offset (A5R19)
for a peak-to-peak amplitude signal equal to 75% of the
CRT cutoff voltage or 47V, whichever is less. When CRT

cut-off is < 62.6V, calculate gain. Reference step e.

Adjust the Z-axis offset (A6R19) such that the positive
portion of the pulse is just equal to the maximum Z-axis
output, maintaining the same peak-to-peak amplitude
obtained in step h. (See figure 1)

Amplifier Saturation

or 47 volts, whichever is

FAN
! 75% of CRT cut-off voltage
l Tess.

Figure 1. Z-axis gain and Offset Adjustment

INTENSITY LIMIT

Apply a 1VPP, lus wide, 1% duty cycle pulse having a
1V baseline to the Z-axis input.

Position the beam on screen and the front panel INTENSITY
control to minimum (fully CCW).

Adjust Intensity limit (A13R16) for a viewable, low
intensity dot. Rotation of the front panel intensity
control towards maximum or removal of the input signal
should produce a brighter dot. If not, recheck balance,
gain, and offset adjustments.
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2.

2.

4

5

Set with 1350A display { diagonal's blanked.
PULSE RESPONSE ;
1

a. Position the beam off screen and apply a +1V, lus
wide, 1% duty cycleipulse to the Z-axis input.

]
b. Connect the monitor{oscilloscope to the Z-axis output
(A5TP1) using the 10002A 50:1 probe.

¢c. Adjust HF1 (A5C27) gnd HF2 (A5R36) to obtain < 25 ns

rise time with mini@um perturbations (+ 5% typical).

FINAL

re set to 50 ohms.

Y B

a. X, Y, and Z inputs

b. Position beam just 6ff screen near the lower left corner.

c. Phospher protect toioff.
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