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[5/, HEWLETT MANUAL CHANGES
PACKARD Model Number: HP 3314A

Manual Print Pate: April 1983
Marnual Part Number: 03314-90021

New or Ravised ltem

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

To use this supplement:

1. Make all Manual ADDENDA and ERRATA changes.
2. Make alt additional changes that pertain to your instrument serial number,

ERRATA
No errata.

ADDENDA

This change package contains schematics and component focation drawings for the Al (Rev D), A3 (Rev C), and
A8 (Rev C) assemblies. Also provided is a complete, up-to-date parts list for the entire 3314A instrument,

If your instrument has any of these new assemblies, insert the appropriate replacement pages into the manual.
Carefully remove the old pages, and add them to the MANUAL BACKDATING section, You may need these
pages for instruments with earlier A1, A3, or A8 assemblies.

If your instrument doesn’t have any of these assemblies, insert this entire change package into the section labeled
CHANGE SHEETS.

ADDITONAL NOTES

The Al (Rev D) agsembly was included in instruments with serial numbers Z505A06125 and greater.
The A3 (Rev C) assembly was included in instruments with gerial numbers 2505A06525 and greater.
The A8 (Rev C) assembly was included in instruments with serial numbers 2191A03573 and greater.

Remember, these serial number breaks are approximate.

27 November 1986 (Supersedes None) . Supplement for 03314-90021




HEWLETT
(ﬁa PACKARD
SAFETY SUMMARY

The following general safety precautions must be abserved during all phases of operation, servies, and repair of this
instrument. Failura to comply with these precautions or with specific warnings elsewhera in this marual violates
safaty standards of design, manufacture, and intanded use of the instrument. Hewlett-Packard Company assumes no
liability for the customer’s failure to comply with these requirements. This is & Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical 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 oparate the instrument in the presence of flammable gases or fumes. Operation of any
alectrical 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 cabie 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 nat attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present,

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DANGEROUS PROCEDURE WARNINGS

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

l WARNING I

Dangerous voltages, capable of causing death, are present in this instrumant. Use ex-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipmént or In Manuals.

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manuali in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal, For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.’

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
{operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal strue-
tures,

Alternating current (power line).

Direct current (power line).

Alternating or direct current (power ling).

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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SECTION 1
GENERAL INFORMATION

1-1. INTRODUCTION

This Service Manual contains information for Service-
Trained personnel to install, test, adjust and service the
Hewleti-Packard Model 3314A Function Generator. A
front panel overview and the HP-IB Summary are also
included, however, the Operating and Programming
Manual should be used for detailed operating informa-
tion.

1-2. MANUAL AND INSTRUMENT IDENTIFICATION

The -hp- part number for this manual and for a
microfiche of this manual are located on the title page.
Each 4 x 6 inch microfiche contains up to 96 photo-
duplicates of the Service Manual pages. The latest
Manual Changes Supplement as well as Service Notes
are also included in the microfiche.

Attached to the 3314A’s rear panel is a serial number
plate.

The prefix applies to identical 3314As,

The suffix is assigned sequentially and is diffarent for each
3314A,

The letter separating the prefix from the suffix denotes the
country of origin, "'A’" are used for instruments built in the
U.5.A.

Figura 1-1. Serial Number Plata

This manual applies to 3314As within the serial number
range on the title page. Instruments outside this range
are covered by a Manual Change Supplement or by the
Backdating Section of this manuai. In addition to
change information, the Manual Change Supplement
also comtains information correcting errors in the
manual.

1.3. DESCRIPTION

The 3314A Function Generator is a multi-mode, pro-
grammable function generator. The 3314A features

Cima Meinnala and Qhnaranava fanatiane feam Tl +a

19.99MHz, In addition, the 3314A can be redefined
an ARBitrary Waveform Generator. ARB wavefol
are made up of a series of voltage ramps called vectt
The operator has control over the number of vect
the height and length of each vector, The operat
modes include:

Free Run Gate N Cycle
cwW cw 1/2 Cycle
linear sweens linear sweeps Fin X N
log sweeps ARB Fin «+ N
ARB

In addition, the 3314A has a programmable time in
val for internal triggering. A trigger (either internal
external) is an important part of ¢very operating nv
except Free Run when not sweeping.

1-4. OPTIONS

The 3314A may be equipped with one or more of
following options;

Option 001, Simultaneous X3 Qutput
Option 907, Front Handle Kit
Option 908, Rack Mount Adapters
Option 910, Extra Manual Set

Option 001 to the 3314A Function Generator is a
impedance, rear panel output. The X3 Output voltag
3 times the voltage from the 3314A’s Main 500 Outy
Note that the X3 Output is always active and that
voltage depends upon the selected amplitude and
Main Qutput’s load. This output is DC coupled an
useable to 1 MHz.

1-5. SUPPLIED ACCESSORIES
Every 3314A is supplied with the following accessot

An Operating and Programming Manual
A Service Manual

A Power Cord

A 500 Feedthrough Termination

The power cord included with your 3314A was selax
at the factory based upon the country of destinatior
your power cord is incompatible with your AC m
outlet, contact your local -hp- Sales Office,



General Information &y ' Model 3314A

1-6. SPECIFICATIONS Some of the 3314A’s operating characteristics are listed

in Table 1-2, Supplemental Characteristics. The
The 3314A’s specifications are listed in Table I-1, Operating and Programming Manual contains detailed
Specifications. These specifications are the performance discussions of the remaining operating characteristics.
standards or limits against which every 3314A is tested.

Table 1-1. Specifications

Frequency

LOD1H:z IHz IkHz , |MH2 YW 20MH:z
HPIB N q)\'z K8 (\’b S K\q, (A; ﬁ‘ gM

tv

| 1L/l IH 1! ”

1 (.4% OF SETTING + 004Hz)
FOVBIE v dromm 1oy g

2 +(.4% OF SETTING +.04Hz)

CLTHI 1 EERE 1L

3 D £{.2% OF SETTING +.2Hz}
THIN L Eh

4

5

Di+(.2% OF SETTING

.2% OF SETTING + 20Hz} D
[ TE] I I 11 IR

Ll
7 +1. 01 % OF SETTING + 50ppm/year)
H‘ I!IHJ [ 1 o T 17T B B

{.2% OF SETTING + 200Hz}, w
s T3 TEHIE T m

ol M itk

G} DENOTES FREQUENCY RANGE USING AUTO-RANGING.

@————— DENOTES EXTENDED FREQUENCY- RANGE USING RANGE HOLD.
O FREQUENCIES UP TO BUT NOT INCLUDING THIS POINT ARE ALLOWED.
* FREQUENCY IS SYNTHESIZED IN RANGES 7 AND 8 IN THE FREE RUN MODE WITH VCO = OFF.

ACCURACY APPLIES IN THE FREE RUN MODE WITH SYMMETRY = 60% (FIXED), AND VCO
= OFF AND WITH RANGE HOLD ON OR OFF.

Amplitude DC Offset
Absolute Amplitude Accuracy: Offset Accuracy:

+11% of display + .035Vp-p), sine wave and square wave +{3% of display + 10 mVDC +0.5% of AC Amplitude
+1{1% of display + .06Vp-pl, triangle Range)

Amplitudes: 1.00Vp-p to 10.00Vp-p (Range 4) Frequency: < 100kHz
Fraquency: 10kHz Auto-Range: ON
Auto-Range: ON

. Residual DC Offset:
Flatness--sing wave:

Combines sine powaer flatness and vernier attenuator flatness < 0.5% of AC Amplitude Range

Relative to 10kHz, 1.0Q V to 10.00Vp-p {Range 4} Setting: OVDC
20Hz 50kHz 1MHz 19.99MHz Frequency: = 100kHz

.07dB .33dB 1.5d8 stm“r'

Step Attenuator Accuracy: Symmetry Accuracy (Fixed):

.001Hz 19.99MHz 50% +0.2%

Fixed Symmetry: 50% (SYM light OFF)
Frequency: 1Hz to 100kHz
Function: square wave




Model 3314A

General Information

Table 1-1. Specifications (Cont'd}

Symmetry Accuracy (Variable)
+0.5% of period:

Frequency: tHz to 100kHz
Function: square wave

Phase
Phase Offset--Phase lock Modes
Accuracy: +2° {50Hz to 25kHz)

Phase Offset is referenced to the signal output for Fin + N or
the trigger input for Fin X N.

Start/Stop Phase--Burst Modes:

Accuracy: =+ 3° (applies from .001Hz to 1kHz)
Function Gharacteristics
Sine Harmonic Distortion:

Individual harmonics will be below these levels, relative to

carrier level.

Offset = OV. Function Invert = OFF.

* Add 4dB for ambient temperature Q to 5°C or 45 to 55°C,
1999kHz 19.99MHz

20Hz 50kHz

- 56dB* —40dB —25dB

Square Wava Risa/Fall Time:
=9ns, 10% to 90% of a 10 Vp-p output
Square Wave Aberrations:
< 5% at 10 Vp-p output
Triangle Linearity:
+0.2% of the p-p voltage
Frequency: .01Hz to 1kHz, Amplitude = 10 Vp-p
Deviation is from a best fit straight line, from 10% to 90%
of each ramp.
[Internal Trigger Interval

Period Accuracy: +(0.01% + 50 ppmi/year) of displayed in-
terval (excluding sweep intervals}

Frequency Sweap
Sweep Frequency Accuracy--Manual Sweep:
+{0.2% of Stop Freq +0.1% of Stop Freq Range), Stop Freq
Range =< 200kHz

+ 1% of Stop Freq, Stop Freq in 2MHz Range
+ 3% of Stop Freq, Stop Freq in 20MHz Range

Modulation
Amplitude Modulation Envelope Distortion:
= —40dB

Carrier: = 1MHz, 10Vp-p, sine wave
Modulating Input: 1kHz, sine wave
Index of Modulation; 95%

VCO Linearity:

+0.15% of p-p frequency, .1Hz through 200kHz Range
+ 1% of p-p frequency, 2MHz Range
+ 3% of p-p frequency, 20MHz Range

—8Vdc to + 1 Vdc input {(—80% to + 10%)
Deviation is from a best fit straight line.

Option 001 - Simultaneous X3 Qutput.

Specifications apply when the X3 Output is terminated with
> 5000 and <500pf and when the Main output is terminated
with 501.

The X3 Output is useable into all loads until the output cur-
rent limits at = 30 mA peak or the output voltage clips at
= 15V peak.

X3 Gain Accuracy:

+1% at 10kHz
X3 Output amplitude = (3 = 1%) x Main Output Amplitude

Sine Power Flatness:

Relative to full output power at 10kHz

20Hz 50kHz 500kHz 1MHz

+.1dB +.5dB + 1.5dB

Harmonic Distortion:

All harmonically related signals will be below these levels,
relative to the fundamental.

20Hz 50kHz 1MHz

—53dB - 38dB

Square Wave Rise/Fall Time:
< 200ns, 10% to 90% at full output.

Residuat DC Offset:

<40mvVDC
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Model 3314A

Table 1-2. Supplemental Characteristics

General
Specifications apply when:
Main signal output is terminated inte 50 0.1 ohms
Warm-up is =30 minutes
Within £59C, and 24 hours of last internal calibration
Temperature 0° to 55°C

Relative Humidity = 95% at 40°C
Altitude = 15,000 ft.

Storage Limits:

Temperature —40° to +756°C
Altitude = 15,000 ft.

Power:

100/120/220/240 V, +5% - 10%, 48 to 66 Hz
956 VA maximum

Waight:

7.3 kg {16 Ibs) net
10.5 kg (23 Ihs) shipping

Dimensions:
132.6 mm {5.22 in} high

212.3 mm {8.36 in} wide
419.0 mm (16.50 in) deep

Accessories Inciuded:
11048C 50 ohm feed through
Accessories:
Transit case for one 3314A; -hp- #9211-2677

OPTION 001:
Amplitude Range:
AC only to 30Vp-p or 60mAp-p before clipping.
DC only to +15VDGC or +30mADC before clipping.
AC + DC to £ 15V peak or +30mA peak before clipping.
Frequency Range:
DC to 1MHz
Output Resistance:;

<20 at 10kHz

Retationship of the X3 Amplitude to the 3314A's displayed
amplitude:

Main Qutput Load
Main Qutput Load + 50

X3 AMPTD = 3 | 2xDisplay

1-7. SAFETY CONSIDERATIONS

The 3314A is a Safety Class 1 instrument (provided with
a protective earth terminal). The instrument and
manuals should be reviewed for safety markings and in-
structions before operation.

1-8. GROUNDING

The outer conductor of all BNC type connectors, the
shield and pins 12 and 18 through 24 of the HP-IB con-
nector, the frame, chassis, covers, and all exposed metal
surfaces are connected to the protective earth terminal.

| WARNING I

Do NOT interrupt the protective earth
ground or “‘float’’ the 3314A. This action
could expose operators to potentially haz-
ardous voltages!

1-8. RECOMMENDED TEST EQUIPMENT

Equipment required to maintain the 3314A is listed in
Table 1-3 Recommended Test Equipment. Other
equipment may be substituted if it meets or exceeds the
performance of the listed equipment. When substitu-
tions are made, the user may have to change the test
procedures to accomodate different operating
characteristics.

1-10. OPERATOR MAINTENANCE

Operator Maintenance is limited to repiacing the line
fuse. There are no operator controls inside the 3314A.
The Z-Axis polarity switch is located inside the 3314A,
however, only Service Trained personnel using the in-
structions located in Section 2 of this manual are to set
this switch.

WARNING

Under no circumstances should an operator
remove any covers, screws, shields or in any
other way enter the 3314A. There are no
operator conitrols inside the 3314A.
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Table 1-3. Recommended Test Equipment

General Information

Instrumant

Critical Specs

flecommended Model

Electronic Counter

High Speed Digital Voltmeter

Synthesizer/Function Generator

VHF Attenuator {see Note 1}

Spectrum Analyzer

Spectrum Analyzer {see Note 2}

Thermal Converter

AC/DC Digital Voitmeter

Resistor
Capacitor

Oscilloscope

Power Supply

8NC Tee/
Adaptor

BNC to Triax Adaptor

50 Ohm Load

Freq Measurement to 20MHz.
Accuracy + 2 counts, Resolution 8 Digits

DC Voltage Ov-10v Sample/Hold Measurement,
External Trigger: Low True TTL Edge Trigger,
Trigger Delay: Selectable, 10us to 140us.

Sine Output: 1kHz
Amplitude: 1V¥rms into 10kOhm

Atten: 100dB in 10dB steps, Freq Range 50Hz
to 20MHz, Impedance 50 Ohms

freq Range 40MHz to 120MHz, Amplitude
Accuracy: .5dB

Freq Range 20 Hz to 40MHz, Ampiitude
Accuracy: +.2dB

Input Impedance 50 Ohms, Input Voltage
3Vrms, Freq: 2kHz to 20MHz, Frequency
Response: +.05dB

DC Function, Acc. +.05%, AC Function: True
RMS, Acc. +.2% Resolution 6 Digits

1M +5%

Tuf £20%

Vertical BW DC to 275MHz, Defiection .01v to
10v/Div Horizontal Sweep: .05us to 1s/Div
X10 Mag, Delayed Sweep

Volts: —Bv to +2V DC Amps: 10mA

Male Fernale Female/
BNC to Dual Banana Plug

Female BNC to Male

Accuracy +£.2%
Power Rating: 1W

-hp-5328A
{-hp- 53454}

-hp- 3437A

-hp-3325A
{-hp- 3335A)

-hp- 365D
-hp- 8557A
{-hp- 85588)

{-hp-141T,8552B)

-hp- 3686A

-hp- 11049A

-hp- 3465A
{-hp- 3456A)

-hp- 1725A
{-hp- 1745A)
-hp- 6235A

-hp- 1250-0781
-hp- 1250-2277

-hp- 1250-0696

-hp- 11048C

Note 1: Variable attenuator must be characterized.
Note 2: The 36BBA is required because of its *.2dB Amplitude Accuracy.

P =Parformance Test
A = Adjustments
( } = Alternative Instruments




SECTION I
INSTALLATION

2-1. INTRODUCTION

This section provides installation instructions for the
3314A Function Generator. This section also provides
information about initial inspection and damage claims,
preparation for using the 3314A and what to do in-case
of d‘fficulty. In addition, installation instruction sheets
for several -hp- accessories (rack, handle and foot kits)
are located at the end of this section.

2.2. INITIAL INSPECTION

Inspect the shipping container for damage. If the ship-
ping container or cushioning material is damaged, it
should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. The con-
tents of the shipment should be:

An Operating and Programming Manual
A Service Manual

A Power Cord

A 508 Feedthrough Termination

If the contents are incomplete, if there is mechanical
damage or defect or if the 3314A does not pass the Per-
formance Tests, notify the nearest Hewlett-Packard of-
fice. If the shipping container or the cushioning material
is damaged, notify the carrier as well. Keep the shipping
material for the carrier’s inspection. The -hp- office will
arrange for repair or replacement at -hp- option without
waiting for a claim settlement.

I WARNING l

The integrity of the protective earth ground
may be interrupted if the 3314A has been
mechanically damaged. Under no cir-
cumstances should a 3314A be connected to
power if it is damaged.

2-3. MATING CONNECTORS

The 3314A uses 502 BNC(f) type connectors for all
signal 1/0. The outer shield is connected to protective
earth ground.

The HP-IB connector is an Amphenol or Cinch type 57
connector. See Figure 2-1 for pin assignments.

2-4. LINE VOLTAGE SELECTION

Figure 2-2 provides instructions for line voltage and fuse
selection. The line voltage switch positions and line fuse
are selected at the factory based upon the country of
destination. Always check the line voltage switch and
line fuse before connecting the 3314A to power.

Connecting the 3314A to a power source
when the line voltage switches are improper-
Iy set will destroy the line fuse.

Using the wrong line fuse value or type will
not protect the circuitry inside the 3314A
and may result in damage to your 3314A.

LINE VOLTAGE SWITCH POSITIONS
260 V —

250 V¥ — —240V
240 V — _220v
230 v —
220 V —

210 V — -800mAT
200 V — ~400MmA T
190 v -
130 ¥ 120v- (=] ~B0OMAT
120 V 100v- . —400mAT
110 v

100 ¥V >\120v— ~BODMAT
90 v —

100vV- - 400mAT

80 V -

Voltage Selecied

Fuse Value

«hp- Part Number

1101120V
2201240V

1A SLO BLOW
0.54 SLO BLOW

2110-0312
21100202

3314A.

CAUTION

Using the wrong fuse value or fuse type wili not protect the
circuitry inside the 3314A and may result in damage to your

Figure 2-2. Line Voltage/Line Fuse Selection

“See section VII for ““/A’ explanations.”
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REMOVE

Figure 2-3. Z-AXI$ Polarity Selection

2-5, Z2-AXIS POLARITY SELECTION
The polarity of the Z-Axis output can be inverted by set-
ting 5501 on the A2 PC board. This switch is set at the
factory to output positive (> +5V) blanking pulses,
negative (< — 5V) intensifying pulses and OV baseline.
To gain access to this switch:

1. Disconnect the 3314A from its power source,

2, Remove the top handle and then the top cover.

3. Remove the three screws that secure the A3 PC
Assembly shield to the main deck. See Figure 2-3.

4. Raise the A3 PC Assembly on its hinges to expose
the A2 PC Assembly.

5. 8501 is located at the left edge of the A2 PC
Assembly.

6. Set 5501 as required. “BLK-"" is for negative
blanking pulses. “BLK+** i3 for positive blanking
pulses,

7. Re-assemble the 3314A.

2-6. HP-IB ADDRESS SELECTION

The HP-IB address is set from the front panel and
stored in non-volatile memory.

To view the address:

1. Press the blue shift key and then the LCL key. The
current address will be displayed for about 1/2 second.

To change the address:

1. Press the RECALL key and then the LCL key.
The current address will be displayed indefinitely.

2. Set the 3314A’s address from 0 to 30 inclusive with
the Modify knob. Address 31 is not allowed. Increment-
ing the past 30 sets the address to Listen Only. When the
3314A is set to Listen Only, the displayed address will be
‘iL_O?"

3. Press the STORE key and then the LCL key to ex-
ecute the entry.

The HP-1B address iz set at the factory to 7. 7 is also the
default address if the non-volatile memory is lost.

If you are using a controller in the ‘‘command’’ mode
or are using an older type that requires the Talk and
Listen addresses, uge Table 2-1 to determine the proper
addresses.

2-1. POWER ON AND OPERATOR'S CHECKS

Connect the 3314A to its power source using the power
cord provided. If the power cord included with your
3314A is not compatible with the outlet, contact your
nearest -hp- office for a replacement.
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Tahle 2-1. HP-IB Address
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Listen Only

$et the LINE switch, located at the upper left corner of
the front panel, to the ON position. At this time the
3314A will

initiate a 2 second count down to allow electrical
stabilization,

do a CALibrate ALL to generate a full comple-
ment of calibration constants. Every frequency
range and all three functions are checked by 2
CAL ALL.

display the appropriate calibration errors if the
CAL ALL failed, The 3314A will attempt to
calibrate itself for another 20 seconds or until a
calibration is successful.

This checks ~80% of the all the 3314A’s circuitry. A
special memory test has been built into the 3314A to test
every ROM and RAM IC. To perform this test, hold the
“ARB" key in while power is turned ON. While the
3314A is checking the memory, the front panel will be
completely blank (about 30 seconds). After the test is
finished, all the front panel LEDs will be lit if the test
was successful. If the test was not successful, one or
more of these LEDs will be off.

Installation

ROM IC#] LED RAM IC# LED

FREQ SW/TR INTVL
AMPTD START FREQ
OFFSET STOP FREQ
SYM MKR FREQ
PHASE

N

In addition, you can now check every front panel key.
When a key is pressed, a corresponding LED should go
OFF. The Modify knob and arrow keys cause elements
of the 7 segment display to go OFF.

2.8. WHAT TO DO IN CASE OF DIFFICULTY

There are several operator actions that should be per-
formed before an 3314A is diagnosed as defective,

I. Clear the 3314A’s memory completely by holding
the PRESET key in while setting power ON, The 3314A
will display ‘“E09"’ after the normal start up to indicate
the the non-volatile memory has been cleared.

2. Check the Line Voltage and the Line Voltage
Select Switches. These must be compatible.

3. Check the Line Fuse for the proper value and type.
Normal blow type fuses are not allowed.

4, Clean the air filter.

5. Perform the Operators Checks. See Paragraph
2-7.

6. Check the system cabling and the loading of each
output.

7. Check the performance of the 3314A against the
specifications with the instructions in Section 4 of this
manual.

Hewleti-Packard has a world-wide service organization
in case your 3314A requires service. Page ii of this
manual contains explicit warranty information and
should be thoroughly understood before an instrument
is shipped to a repair facility. When a 3314A is shipped
to a repair facility, use one of the Sexvice Repair Tags to
insure timely action. If you need more Service Repair
Tags, order part number 9320-3896 from your nearest
sales and service office,

2-9. OPTION 001: PRE-INSTALLATION AND
ORDERING INFORMATION

This information applies when you want to install Op-
tion 001 into a 3314A in the field. Option 001 has been
completely installed and tested at the factory in 3314A’s
which were ordered with Cption 001,

2-3
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Field installation requires that you order the following
components. Contact your nearest -hp-Sales and Service
Office for current ordering information and prices.

Daseription " |-bp- Part Nember

X3 PC Assembly 03314-66505
X3 Qutput Cable 03314-61611
X3 Power Supply Cable 03314-61616
BMNC Jack 1250-1717
SCREW PH M3 051 3-0055
WASHER-LOCK-5CR 4 2190-0004

DODE, Zener, 35 8V 1902-330{
Tie Point 1251-0213
Flexible Tubing 08900060

CABLE, COAX, A5 to Main Qutput 03314-61613
WASHER, SHLDR 5040-0345

* These items are required if you are installing Option 001 into
3314A’s with serial numbers 2141A00101 through 2141A00150.
“* These items are required if you are installing Option 001 into
3314A°s with serial numbers 2141A00151 through 2141 A00261,
Cable W13} in this serial number range is 20mm shorter than a
standard cable {too short to be used with Option 001). The short
cable can be identificd because it has ap RCA PHONO type con-
nector. The longer cable has a BNC panel connector.

| WARNING I

Failure 1o install AICRI23 (35.8V zenmer
diode} into 3314A°s with serial numbers
2141400101 through 2141400150 when in-
stalling Option 001, will affect the warranty
of the 3314A and Option 001. This diode
protects the X3 PC Assembly from “high

Model 3314A

[ waRNING |

Before any repair is completed, ensure that
all safety features are intact and functioning
and that alf necessary parts are connected to
their protective grounding means.

| WARNING I

Al 3314A°s with seria! numbers from
2141A00101 through 2141400150 must have
& 35.8V zener diode added to the power sup-
ply before installing QOption 001. This diode
is required to protect Option 001 from ““high
line’" operation. High line conditions exist
when the line voltage exceeds the line voltage
switch settings by more than 5%,

NOTE

The installation of A3CRI23 must be done
very carefully to meet HP's stringent quality
assurance requirements. Failure to install
A3CRI23 as directed will affect the warran-
ty. See "LIMITATION QOF WARRANTY™

paragraph on page i of this manual for exact
details.

2-11. HOW TO INSTALL A3CR123 (Serial numbers
2141A00101 through 2141A00150 only)

line’ operation. High line conditions exist
whenever the line voltage exceeds the line
voltage switch settings by more than 5%.

2-10. INSTALLATION (OPTION 001)

I WARNING I

Maintenance described herein is performed
with power supplied to the instrument and
protective covers removed. Such main-
tenance should be performed by service-
trained personnel who are aware of the
hazards involved (for example fire and elec-
trical shock). Where maintenance can be
performed without power applied, the power
cord should be removed.

Read the entire set of instructions and review Figure 2-4,
“AICRI123 Installation” before beginning. Review the
general safety consideration and the static sensitivity
topics in Section VIII of the Service Manual.

There are several components on the A3 PC

Assembly that are static sensitive. The work

station, the soldering iron and the service
personnel should be static protected.

A, Remove the power cord.
B. Remove the screws securing the top handle and

then remove the handle, Remove the top cover by pull-
ing the cover carefully up and to the rear of the 3314A.
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C. Disconnect all five cables from the A3 PC
Assemnbly.

D. Remove all eight screws that secure the A3 PC
Assembly to the deck.

E. Carefully lift the A3 PC Assembly straight up.
There are three transistors mounted on the deck that
connect to the A3 PC Assembly via three connectors on
the left side of the PC hoard.

F. Unsolder the collector of A3Q115 and the end of
AJR146 that is nearest Q112.

G. Solder a Tie Point (1251-0213) into the empty holes
created in step F.

H. Wrap the lead from A3Q115 around its tie point.
This lead should make one full turn around the tie point
to insure good mechanical contact and the lead should
have a slight bend to relieve any stress.

I. Wrap the lead from A3R146 around its tie point.
This lead should make one full turn around the tie point
to insure good mechanical contact and the lead should
have a slight bend to relieve any stress.

1. Install about .6 inch of flexible tubing on each lead
of AJCR123.

Figure 2-4. A3CR123 Instaliation

K. Wrap the lead from the cathode (the end with the
stripe of A3CRI23 to the A3R146 tie point. This lead
should make one full turn around the tie point to insure
good mechanical contact, the lead should have a slight
bend to relieve stress and the end of the flexible tubing
should end «.1 inch from the tie point. See Figure 2-4,
“A3CR123 installation’’.

L. Install the other lead from A3CRI123 onto the
A3Q115 tie point. This lead should make one full tum
around the tie point to insure good mechanical contact,
the lead should have a slight bend to relieve any stress
and the end of the flexible tubing should end < .1 inch

Installation

from the tie point. See Figure 2-4, ““A3CRI23
Installation.’”

M. Solder the leads to each tie point.

N, Remove the solder flux from both sides of the A3
PC Assembly with flux remover,

O, Carefully install the A3PC Assembly back into the
3314A. Make sure the leads from Q100, Q101 and Q108
are correcily seated in their respective connectors and
are not bent, When the A3 PC Assembly is correcily in-
stalled, each transistor lead will show about .05 inch
above the connectors,

P, Complete the assembly of the 3314A by reversing
the actions taken in steps D, C, B and then A.

2-12. HOW TO INSTALL OPTION 001

A. Remove the power cord,
B. Remove the top and bottom covers.

C. Install the A3 PC assembly onto the Al VCO
shield vsing the four screws and washers supplied. Make
sure that the two adjustment holes in the A5 PC Board
align with the holes in the shield.

D. Install the X3 Power Supply Cable, 03314-61614,
from ASI1 to A3J102.

E. Remove the temporary plug from the X3 Output
hole in the rear panel.

F. Install the X3 BNC jack, 1250-1717, in the X3 Out-
put hole. If you do not have a socket type wrench to
tighten the nut properly, you will have to remove the
rear panel. The rear panel is secured to the rear frame
with two screws from the top and two screws from the
bottom.

G. Install the X3 Output Cable, 03314-61611, from
A5J4 to the X3 Output jack just installed. Install the
rear panel if removed in step F.

H. Using a razor or sharp knife, carefully cut the tub-
ing that secures the two SMB connectors located in the
middle of the Main Output Cable, It 15 not necessary to
remove the tubing, just to disconnect the SMB connec-
LOTS.

I. Connect each SMB connector from the Main Out-
put Cable to & corresponding SMB connector on the X3
PC Assembly,

J. Dress the cables so that they are not stressed and so
that they will not interfere with the fan blades,
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K. Replace all covers and then connect the power
cord. All X3 PC Assemblies were fully tested at the fac-
tory, however, the Performance Tests should be per-
formed to verify that the X3 Ouiput is fully operational.

2-13. RE-PACKAGING A 3314A

The best material to re-pack a 3314A is the original
material used by the factory. If this material has not
been retained, the following steps should be performed:

1. Wrap the 3314A in heavy paper or plastic. If you
are shipping the 3314A to a -hp- office, attach one of
the Service Repair Tags. The front panel should also be
protected with an additional piece of cardboard.

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

3. Use a layer of shock-absorbing material 70 to 100
min (3 to 4 inches) thick around all sides of the instru-

ment to provide firm cushioning. Do not use loose filler
such as styrofoam chips.

4. Seal the shipping container.

5. Mark the shipping container FRAGILE to ensure
careful handling,

6. In any correspondence, refer to the 3314A by ity
full serial number.

2-14. INSTALLING ACCESSORIES

-hp- manufactures several kits to adapt your 3314A with
handles, feet and rack mounts. These Kits are available
from -hp-.

5 1/4 H Front Handle Kit 5061-0089 Option 907

5 1/4 H Rack Adapter Kit 5061-0057 Option 908
(Half Module)

5 1/4 H Support Shelf Kit 5061-0097

Slide Kit 1494-0041
(For Support Shelf)

Lock Link Kit 5061-0094
{Vertical and Horizontal)

5 1/4 H Bail Handle Kit 5061-2002
(Half Module)

Feet-Rear Panel Stand-Off 5061-2009

Feet-Rear and Cord Wrap 5061-0095

2-6
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S57aH FRONT HANDLE KIT

[PRODUCT HT. 132.6mm/5.219 in.]

HP PART NUMBER 5061-0089 (OPTION 907)

CONTENTS
PART NO.

FRONT HANDLE ASS'Y . . . . . . 5060-9899
FRONT HANDLE TRIM . . . . . . 5020-8896
#8-32x3/8SCREW . . . . . . . 2510-0195

INSTRUCTIONS

1. REMOVE SIDE TRIM STRIPS.
2. ATTACH FRONT HANDLE ASS'Y WITH 3 SCREWS PER SIDE.

3. PRESS FRONT HANDLE TRIM IN PLACE.

LABEL NO. 5955-0414
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5%H RACK ADAPTER KIT
HALF VMIODULE

[PRODUCT HT. 132.6mm /5.219 in]
HP PART NUMBER 5061-0057

CONTENTS
PART NO.
. ADAPTER ASS’Y . . . . . . . . 5061-0006
RACK FLANGE . . . . . . . . . 5020-8862
8-32 x 3/8 SCREW . . . . . . . 2510-0183

INSTRUCTIONS

1. REMOVE SIDE TRIM STRIPS.

2. ATTACH ADAPTER ASS’Y TO LEFT OR RIGHT SIDE
WITH 3 SCREWS.
3. ATTACH RACK FLANGE TO OPPOSITE SIDE WITH 3 SCREWS.

LABEL NO. 5955-0423
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5v7aH SUPPORT SHELF KIT
SUB MIODULES

[PRODUCT WTS. to 22.7kg/50 Ibs.]

HP PART NUMBER 5061-0097

CONTENTS

QTY. PART NO.
+ - - . . SUPPORT SHELF ASS'Y . . . . . . 5061-0097
+ + - - . TIEDOWN CLIPS . . . I . . . . . 1600-0517
: #6-32 x 3/16 SCREW* . . . . . . . 2360-0330
: #6-32 x 7/16 SCREW** . . . . . . . 2360-0199
<. - . . H#B WASHER . . . . . . ., . . ., . 3050-0227
TANDARD CABINETS **PLASTIC CABINETS

1
8
8
8
8
* 8

INSTRUCTIONS

. REMOVE FEET FROM SUB MODULE INSTRUMENT.

. SET MODULE ON FLLOOR OF TRAY AND SLIDE BACK UNTIL
TRAY TAB IS INSERTED IN FRONT FRAME.

. INSERT 2 TIE DOWN CLIPS IN APPROPRIATE TRAY SLOTS,
PRESS CLIPS OVER REAR CASTING BOSSES AND LOGK DOWN
WITH APPROPRIATE #6-32 SCREWS & WASHERS.

4. MOUNT SUPPORT SHELF IN ANY STD. 19" RACK ENCLOSURE.

LABEL NO. 5955-0484
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SLIDE KIT
SUB-MODULE SUPPORT SHELF
SYSTEM I

HP PART NUMBER 1494-0041

CONTENTS
PART NO.
SLIDE ASSEMBLY . . . . « . « - T 1494-0041
#8-32 x ¥4 PAN HEAD SCREW .
#8.32 NUT W/LOCKWASHER . . . . . . 2680-0006
#10-32 x 7/16 PAN HEAD SCREW
#10-32 UNISTRUTNUT . . . . . . . . 0590-0678

INSTRUCTIONS

_ ATTACH SLIDE (INNER MEMBER) TO EACH SIDE OF SUPPORT
SHELF USING 4 # 8-32 x ¥4 P.H. SCREWS AND NUTS PER SIDE.

_INSERT 2 UNISTRUT NUTS IN THE REAR OF EACH OF THE 4
VERTICAL COLUMNS OF THE H.P. SYSTEMS ENCLOSURE.

3. ATTACH SLIDE (OUTER MEMBER) TO EACH SIDE OF SYSTEMS
ENCLOSURE USING 4 #10-32x7/16 P.H. SCREWS PER SIDE.

LABEL NO.5955-3358
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(bﬁ HEWLETT

PACKARD

LOCK LINK KIT
VERTICAL AND HORIZONTAL

HF PART NUMBER 5061-00%94

THE VERTICAL AND HORIZONTAL LOCK LINK HARDWARE
1S USED FOR LOCKING TOGETHER VARIOUS BENCH AND
AAGK MOUNTABLE COMBINATIONS OF FULL AND SUB
MODULE CABINETS OF EQUAL DEPTHS, SUFFICIENT HORI-
ZONTAL LINKS (12 FRONT, 6 REAR), TO FORM THREE SIDE
8Y SIDE JOINTS (UP TO 4 SUB MODULE iINSTRUMENTS),
AND SUFFIGIENT VERTICAL LINKS (4 FRONT, 4 REAR} TO
FORM TWO SETS OF OVER-UNDER JOININGS.*

CONTENTS
PART NO.
VERTICAL LOCK LINK, FRONT . . . . . . . 1600-0357
#6-32 x 3716 PAN HEAD . . . . . . . . . [2380-0330
VERTICAL LOCK LINK, REAR . . , . . ., ., ., 0Q050-0517
#8-32 % 7/16 FLAT HEAD (100 ) PLASTIC MOD, 2360-0360
#6-32 X 5/16 FLAT HEAD (100 ) METAL MQD. . 2360-0334

. HORIZONTAL LOCK LINK, FRONT . . . . . . 0050-0515
THR-32 X 1/4 FLAT HEAD (100). . . . . . . 2510-0192

HORIZONTAL LOCK UINK, REAR . _ . . . . 0050-0516
1#6-32 = 7/16 FLAT HEAD (100 ) PLASTIC MOD, 2360-0360
#6-32 ¥ 5/16 FLAT HEAD {100 ) METAL MOD. . 2360-0334

INSTRUCTIONS
Vertical Locking
. REMOVE TOP TRIM STRIF FROM BOTTOM FRONT FRAME.

. ATTACH FRONT VERTICAL LOCK LINKS TQ BOTTOM FRONT
FRAME USING 2 #6-32 PAN HD, SCREWS PER LINK.

.- BLIDE TGP CABINET BACK TO LOCK FRONT FRAMES TOGETHER.

. ATTACH REAR VERTICAL LOCK LINKE OVER AFFROPRIATE REAR
BOSSES USING 2 #6-32 F.HM. SCREWS PER LINK,

Horizontal LocKing

. REMOVE APPROPRIATE SIDE TRIM STRIPS.

. ATTAGH FRONT HORIZONTAL LOCK LINKS TO FRONT FRAMES
USING 1 #8-32 FHM, SCREW PER LINK., OPPOSING LINKS MUST
BE INSTALLED TQ INTERLOCK.

. PRESS CABINETS TOGETHER, SLIDE LEFT CABINET BACK TO
LOCK FRONT FRAMES.

. ATTACH REAR HORIZONTAL LOCK LINKS OVER APFROPRIATE
REAR BOSSES, USING 2 #6-32 FHM, SCREWS PER LINK.

"LOCKING CABINET TQGETHER HORIZONTALLY IN A GCONFIGURA-
TION WIDER THAN 1 FULL MODULE WIDTH OR LOCKING MORE
THAN TWOQ SUB MODULES VERTICALLY !5 NOT RECOMMENDED.

LABEL NOQ, 5355-0438
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5v%H BAIL HANDLE KIT
HALF MODULE

[PRODUCT HT. 132.8mm/5.219 in]

Installation

HP PART NUMBER 5061-2002

CONTENTS
PART NO.
BAIL HANDLE ASS’Y . . . . . . 5061-0036
BAIL HANDLE ADAPTER . . . . . 5040-7217
BAIL HANDLE RETAINER . . . . . 5040-7216

£8-32 x 5/8 SCREW. . . . . . . 2510-0194
SPACER . . . . . . « . . . . 0380-0004

INSTRUCTIONS

1. REMOVE SIDE TRIM STRIPS.
2 ATTACH HANDLE ASSEMBLY WITH 1 SCREW PER SIDE.

LABEL NO. 5955-0442
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FEET-REAR PANEL STAND-0OFE
° FULL & SUB MODULES

HP PART NUMBER 5061-2009
CONTENTS

PART NO,
FOOT—REAR PANEL STAND-OFF . . 5040-7221

. #6-32 x 5/16 PAN HD. SCREW . . . 2380-0195

INSTRUCTIONS

1. PLACE ONE FOOT OVER EACH CORNER BOSS ON REAR CASTING
AND SECURE WITH 1 SCREW.

LABEL NO. 5955-0440
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FEET=REAR & CORD WRAP
sUB MODULES

HP PART NUMBER 5061-0095

CONTENTS
PART NO.

FOOT-—REAR & CORD WRAP 5040-7213
. #6-32 x 1 PAN HD. SCREW 2360-0209

INSTRUCTIONS

1. PLACE ONE FOOT OVER EACH CORNER BOSS ON REAR CASTING
AND SECURE WITH 1 SCREW.

LABEL NO. 5855-0446




3-1. INTRODUCTION

SECTION 1l
OPERATION

This section contains a front and rear panel overview,
error code listing and an HP-IB Summary. The
Operating and Programming Manual should be used for
detailed operating information,

Table 3-1. Error Codes With Status Byte Bit #

Error #

Definition

Status Byte
bit #

00

No Error (used via HP-IB, only)
-+ OPERATOR ERRORS (non-ARB) ---

Frequency/Symmetry conflict

Bus address entry error

Front panel failure/Invalid keycode
Calibration measurement not performed
Allowed in sweep, only

Not allowed in sweep

Not allowed in log sweep

Store 0 not allowed

Non-volatile memory lost;battery down

- QPERATOR ERRORS (ARB) ---

Vector insert not allowed
Vector defete not allowed
Allowed in ARB, only
Not allowed in ARB

-~ PLL ERRORS ---

Unstabte input frequency

Input frequency outside of acquisition range
3314A output frequency would be out of range
SW/TR INTVL >20ms

Internal phase locked loop, unlocked

--- FREQUENCY CALIBRATION ERRORS

No frequency detected
Frequency error exceeds correction capability
Frequency unstable during calibration

--- AMPLITUDE CALIBRATION ERRORS ---

Signal amplitude outside measurement range

Signal amplitude gain too high

Signal amplitude gain too jow

Signal ampiitude gain exceeds correction capability
Signal amplitude gain offset exceeds correction capability

--- HP-IB ERRORS ---

Mnemanic invalid

Definition number invalid

Data invalid

Units invalid

Range Hold not allowed
ARB/SWEEP parameter confiict
Not allowed in MAN Sweep

--- OVERLOAD ---

AM or FM/VCQ input voltage exceeds normal operating limits
Output voltage exceeds safe operating limits;

OO0 =00C




Model 3314A . Operation-

HP-IB PROGRAMMING SUMMARY

HP-IB Address

The 3314A’s HP-IB address is set at the factory to 7. To view the current HP-IB address, press the: BLUE shift
key and then the LOCAL key. To change.the HP-IB address, press the RECALL and then the LOCAL keys, rotate
the TUNING KNOB until the desired address is displayed and then press the STORE and LOCAL keys. Listen Only
is set by incrementing the address past 30.

3314A Programming Codes

33144 Function

HP-1B Codes
Pregram Query

Formal Of Raturaed Oata

32144 Function

HP-IB Codss Format of Returssd Dats
8l Wy

Amplitude
milli-Volt p-p
Valt p-p

Amal Modulsticn
OFF

ON

ARB
QFF

ON

ON/Clear Wave
Calibrate Alf
Calibrate Disable
Gelibrate Enable
Calibrate Freq
Dsta Transter Mode

Unbufferad

98 Byte Buffer

Dalete Vector

at
mllli-Saconds
Seconds

Diaplay Errors
QFF
OoN

Ertar Codas

Fraquency
Hartz
kilo-Hertz
Maga-Hertz

Freq Modulation
OFF

“ON
Function Invart
OFF

oN
Functlon

QFF

Sine

Square

Triangle
Insert Vecior

Manual Sweep -
OFF
ON

Manual Trigger

Marker Frequéncy
Hertz
kilo-Harsz
fega-Hartz

Mode
Frae Run
Gate
N Cycla
112 Gycls
Fin X N
Fin = N

Entar

iset
Voits DC

Phase
degrea

PLL Status Mask

ibit § of Status Bytel

Masked

=1 at Lock
=1 at Unlock
=1 either

AP QAP
My
va

Eun-ﬂog-oz-om

'-aog
=

d = ASCI digits O to 9.

s = sign bit, ASCH space or -
All other characters are exactly as shown.
All returned data is followed by an ASCII carriage return and line feed with HP-IB EQI true, concurrent with the

line feed.

AP 0D00GOdd.ddV0 or
AP 00Q000d.dddVO or
AP 00G000.ddddVO or
AP 00000 .OcdddVO

AMd

DT 00005.0ddddSN or
DT 0000.00ddddSN

ERdd

FR 0Gdddddddd.HZ or
FR 000000ddd.dHZ or
FR Q00000dd.ddHZ or
FR 000000d.dddHZ

Fiid
Fid

Fud

MK COdddddddd. HZ or
MK 000000ddd.aHZ or
MK 000000dd.doHZ or
MK 0G0000d.dddHZ

MOd

NM 0000Q0dddd.EN

OFs00000004d.ddV0 or
OFs000000d.ddev O

PH3000G00ddd. dDG PHASE

Praset
Range Down

Range Hold
OFF
DC Offset
Amplitude
Fraguency

Range Up

Recall inon-ARB
Register

Recall Wave [ARB)
ARB ON and recall
Wave

$SRQ Mask, bits O-3
Mask

SRQ Mask, bits 4-7
Mask

Start Frequency
Hertz
kilg-Hertz
Mega-Hertz

Stop Frequency
Hartz
kilg-Hertz
Mego-Hertz

Stere (non-ARBI
Register

Sweep
OFF
Linear
Log

Sweep Status Mask
{bit 5 of Status Bytel
Masked
=1 at Stan
=1 at Stop
=1 gither

Syminetry
Pearcent

Sweep/Trig Interval
mili-Seconds
Seconds

3

Trigger Level
1V Threshoid
Qv Threshold

Trigger Slope
Positive
Negative

Trigger Source
Imgrnal
Extermal

vCo
OFF
oN

Vector Height
Entat

Vector Length
Entar

Vactor Mark‘el
Enter

ST 00dddddddd,HZ or
ST 000000ddd. dHZ or
ST 000000dd,ddHZ or
ST 000000d.dddH2

SP 00dddddddd HZ of
3P 000000ddd.dHZ or
P 000000dd. ddHZ or
SP Q00000d.dddHZ

SY 00040000dd.PC

TI 000000dddd. SN
T 000000ddd.dSN
T| 0GO0QD0dd.¢dSN
Th 0QGO00d.ddaSN
TI 000000, ddddSN
T1 0C000.0ddddSN
TI 0090.00ddddSN

Lvd

VHs000000dddd.EN
VL ONCO00dddd.EN

VM D0CQD0dddd.EN




Operation

Model 3314A

HP-IB PROGRAMMING SUMMARY (cont)

Status Byte

Bits of the Status Byte are set (1} only
mediately after the Status Byte is sent.

Y

Unmasking The Status Byte

T8

5

4 3

z 1

after unmasking that bit and the condition is met. Al! bits are reset im-

Status 8y1e Bit Nutnbars

33144 Eror or Failure
1 =Error or Failure
$RQ on O to 1 transition

Information Flag .
1=Flag |
SRQ on O lo 1 transition

Qperator Alert
1="Alert
SRA on U to 1 transition

Output Overload
1 = Overiosd
SAQ on O to 1 transition

Trigger Status
1 = Trigger Occurrad
SRQ on O to 1 transition

PLL or Sweep Status .
sea Pll Mask PROGRAM CODE .or
see Sweep Mask FRQGRAM CODE
SRQA on O to 1 transition

Service Reguestad
1=3314 set SRQ true

Busy Flag
1=3314 processng HP-iB codes
SAQ on 1 10 O transition |

The 3314A will Request Service (SRQ line true) -when a bit of the Status Byte is unmasked and the operating
condition to set that bit exists. Masking is not affected by PRESET or CLEAR 7. All bits except bit 7 will set SRQ
at the O to 1 logic transition. Bit 7 will set SRQ at the 1 to O logic transition and is useful when using Data

Transfer Mode 2,

) : 2

Bit Humber

MASKED
MASKED
MASKED
MASKED
MASKED
MASKED
MASKED
MASKED
UNMASKEC
UNMASKED
UNMASKED
UNMASKED
UNMASKED
UNMASKED
UNMASKED
UNMASKED

MASKED
MASKED
MASKED
MASKED
UNMASKED
UNMASKED
UNMASKED
UNMASKED
MASKED
MASKED
MASKED
MASKED
UNMASKED
UNMASKED
UNMASKED
UNMASKED

OZg"‘XL__IQT‘MDDGb@

Datinitien

MASKED
MASKED
UNMASKED
UNMASKED
MASKED
MASKED
UNMASKED
UNMASKED
MASKED
MASKED
UNMASKED
UNMASKED
"MASKED
MASKED
UNMASKED
UNMASKED

MASKED
UNMASKED
MASKED
UNMASKED
MASKED
UNMASKED
MASKED
UNMASKED
MASKED

UNMASKED

MASKED
UNMASKED
MASKED
UNMASKED
MASKED
UNMASKED

Statur Aytn
B #

Fraquancy/Symmaetry conflict

Aus address entry error

Front panel key failure

Calibration measurements not performed
Allowed in swaep, anly

Nat allowed in sweap

Nat aflowad In log sweep

Stors O not sllowed

Non-volatile memory lost;battary down

Vector inser: not allewed

Vecotor dalate not allowed

Allowed in ARB, only

Not aliowed in ARB -

Unstable input fraquency

Input frequency outside of capture range
33144 oupue frequancy would be out of range
Intarnal interval > 20ms

Intarnal- synthesis unlocked

No arrors  since ermors wore last gueried (HP-IB function, 6n|y)

" OPERATOR.EARORS [non-ARB) -

- OPERATOR ERRCRS {ARB) -

-+ PLL ERRORS -~

indicating when the 3314A is ready to be programmed again.

7 ] 4 Bit Number

MASKED
UNMASKED
- -MASKED
UNMASKED

MASKED
UNMASKED

-MASKED
UNMASKED

MASKED
UNMASKED

MASKED
UNMASKED
- -MASKED
UNMASKED

MASKED -
UNMASKED

MASKED
MASKED
MASKED
MASKED
MASKED
MASKED
MASKED
MASKED |
UNMASKED
UNMASKED
UNMASKED
UNMASKED
UNMASKED

- UNMASKED
UNMASKED
. UNMASKED

MASKED
MASKED
UNMASKED
UNMASKED
MASKED
MASKED
UNMASKED
UNMASKED
MASKED
MASKED
UNMASKED
. UNMASKEC
MASKED
MASKED .
UNMASKED
UNMASKED

OZRCAL-IOTAOOORY

Oetinition

Staws Byte
- Bit #

-+ FREQUENCY CALIBRATION ERRORS -

No frequency détecred
Frequency errar exceeds correction capability
Frequency unstable during calibration

--- AMPLITUDE CALIBRATION ERROAS .-

Signal amplitude oytside measurement range
Signal amplitude gain too high

Signai amplitude gain tos low

Signal amplitude gain out of limit

Signal amplitudg gain offset out of Iimit

-+ HP-18 ERAORS -~

Mnsmanic invalid

Definiticn number invalid

Data invalid

Units invalid

Range Hold not allowad
ARB/SWEEP paramater conflict
Mot aliowed n Menuil Sweep

-~ DVEALDAD -

AM or FM/VCO input voltage exceeds normat up_efa(ing limits {HP-1B} functian enly)
Output voltage exceeds sale opereting limits; 33144 hes. disconnacted itsell

[=R-2-Y-F-F-¥.1




The Z Axis output produces voltage levels to blank (= + &V} or
enhance (< —5V] the intensity of an oscilloscope display dur-
ing sweep (intensifies the marker froguancy and bianks the
retrace} or ARB (intensifies the current vegtor).

The X Axis output produces a voltage ramp from BV ta +5V
whose voliage is proportional to the sweep frequency, This
output is useful to driva the X Axis of plotters and
oscitloscopes,

The X3 output (only instruments with Optien Q01 have this
output) is a high veltage, fow impedance output whose oulput
voltage is 3 times the displayed amplitude and offset when the
Main Qutput is terminated into 50Q. This output is capable of
sourging =+ 30mA peak current without clipping. The upper fre-
quency limit is 1MHz.

The HRE4B is used to control the aperation of the 3314A from &
remote contreller, This connector uses metric fastensrs and is
not compatible with older cables using english threaded
testeners. Metric fasteners are available from -hp- to upgrade
older cables.




Mode

The 3314A has 7 basic opergting rmodes. The triggar signal,
either the 3314A’g internal trigger source or an external signal
vou supply, is essential to every pparating mode except FREE RUN
with sweep off,

Al 3-/
Sprreot

FREE RUN Mode. The 3314A outputs continupus Sine, Square, Fin X N Mode, The 3314 A will phase lock to the Trigger (reference)
Triangle or ARB functions. Continuous functions, sweeps and signal and output a freguency * N* times the reference fraquanay,
ARB operations are allowed. The N pararmetar sats “ N* from 1 to 1288, The frequancy limits
for both the 3314A and the referencs are from 50Hz to 20MHz.
GATE Mode. The output is *gated” ON and QFF by the Trigger
lavel. Gated functions, sweeps end ARB operations are allowed. Fin + N Mada. The 32314A will phase lock to the Trigger (reference)
signal and output a frequency aqual to the reference frequency
N CYCLE Mods, The 3314A outputs a burst of N camplets cycles of divided by "N*. Tha N parameter sets * N” from 1 10 1928. The
the selected function, starting when a Trigger edge is received. frequency limitg for both the 3314A and the reference are from
The N parameter sets the number of cycles from 1 to 18989, Tha S50Hz to 20MHz.

start/stop phase is set with the Phasa parameter from -20° to
+809. ARB Meds. The ARB mode radefines the 3214A as an Arbitrary

Waveform Generator. The output waveform gongists of a geries
1/2 CYCLE Mode. The 3314A outpurs aliarmate 1/2 cyeles of the of valtage ramps called vectors. The operator has control over the
salected funtion when e Trigger edge is received. The start phase numbeat of vectors, the Jangth of each vector in time and the
of the first 1/2 cycle {and the stop phase of the second 1/2 cych) height of each vector, Both continuous ARB functions (FREE RUN
is st with the Phase parameter from -80° to + 80°. Mode) and geted ARB (GATE Maode) are aliowed.

Preset

The Praset kay initializes the 33714A 10 its basic operating state.
This feature is especially useful to quickly recover from complex
operating states.

Store/Recall

Up to 5, non-ARB front panel control settings can be stored in
registers 1 through 5 to be recalied in the future. Register O is
reservad for the front panel setting at powert off. In addiion, &
ARE waveforms can be recalled from ARB registers O through 5.
ARB waveaformsz are automatically stored az they are created.

Externai Trigger

One EXT Trigger is a signal you apply to the Trigger /O port that
satisifies the salactable slope and thrashold conditions (note that
the Trigger I/0 port is an input when EXT Trigger is salaected), EXT
Triggers are level sensitive for Gate; edge sensitive for Burst,
Phase Logk and Sweap operations. The minimum signal that will
consistently trigger the 337144 is =300mVp-p, canterad on the
2314A's thrashold voltage.

Another EXT Trigger is the MAN key. You will have to press this
kay twice when in Gate mode, to simulate a complete trigger cy-
cle {both levels). Once is suffigient for all othar operations.

Thare arae two EXT Triggers available from the HP-IB, the Group
Execute Trigger (GET) and the "MN” prograrnming command.




© 3/ Modify
/_[;/;‘?7 3 ot 5/

All variable pararmetors (selocted by ke
ontered into the 3314A using the Mod
Thase controls change the value of
parameter. The Modify knob hag 2 bad
“ Cursor” and * Multi Speed”.,

T .
STA US CURSOR (a digit iz flaghing), This mode is

This group contains the HP-IB status indicators and the LCL key to changes or changes of constant incre
switch control of the 3314A from ramote to front panel opera- digit is ingramented or decramentad by
tign. When the LCL key is preceded by the BLUE shift key, the Modify knob is sensed. The — and
3314A displays its HP-IB address for 1/2 second. The HP-IB ad- through the display,
B e ey et 7 a0 stored in nan-volarle MULTI SPEED Ino digi is Hlashing). This m
large changes. The least significant ¢
crementad ar decremented 1, 2, 4, 4
dapending upon how fast you turn the

3314A FUNCTION GENERATOR
HEWLETT » PACKA 20
MODIFY
LINE_

HOLD

QRE
FREERUN @ 1 GroLl  ffF Fipon
@ VPG @ Pk

o r*smwmm TR A
EXTEANAL MDDULATIQN JRE FUNETION “
REDUGT An s -

‘I

internal Trigger External Mot

‘The SW/TR INTVL parameter sets the period of the internal trigper
(note that the Trigger /0 port is an autput when INT trigger is
salected), This output signal is useful as 8 Sync signal during
sweaps, gate and burst operations.

Type I Sansitivity

AM | ®1V ~ 100% 0%
FM + 1V — = 1% of range 0%
VOO | 10%/Volt +10




f, 3
SHT %ﬂ/MEET THE 3314A FUNCTION GENERATOR

odify

ed by keys in the Entry Group) are
the Modify knot or the 1 or | keys,
atue of the displayed oporating
as 2 basic oparating modes called

b mode is usaful when making small
nt increments. The flashing cursor
pnted by 1 whenever rotation of the
— and — kays mova the cursor

), This made is useful when making

iflecamt digit in the digpiay is in-

. 2, &, B, 16 or 32 times fastar Range
wrn tha Madify knob.

RANGE UP or DOWN {1 or ) keys raultiply or divide the displayed
valug by 10 until the 33714A"s operating limits are reached, This
provides an extramely fast method to medify the displayed
paramatar.

BANGE HOLD inhibits auto-ranging of Frequengy (8 ranges),
Amplitude {4 ranges), and/or DC Qffget (2 ranges) whan these
parameters are changed with the Modify knob, When in Fin X N
and Fin = N, Freguency Range Haold alsa inhibits aute-acquisition.

Entry

Maost of the keys in this group are select keys for variable entries.
The top row contains select keys for the more universal
parameters. Note that the blue shifted definition of these keys
presets the parameter. The second row containg the select keys
for the 33]4A’s swaap capabliitios. Tha SW/TR INTVL key iz tha
select key for the sweaep interval (SW INTVL) and for the intornal
trigger intarval {TR INTVL). Whan ARB is active, the functions of
the keys in the second row are redefined.

Function

The MAIN OUTPUT. This output has a characteristic output im-
pedance of S0Q. Althaugh operation inte other than 5O is allow-
ed, the actual AC amplitude and DC offset will be different from
the displayed values and the guality of the functions will be
degraded at higher frequancles due to transmission line im-
pedance mismatches.

The SYNC OUTPUT. This output has a characteristic output im-

padange of 50 when terminated into =500 When terminated

inte =500, it will deliver TTL compatibia levels of O to > 2.5V,

The maximum unloaded voltage is limited to -~ 3V, The edges of

. the syne signal are coincident with the peaks of the sine and

| Modulation triangle functions and coincident with the edges of the square
funetion. This relationship is inverted by Function Invert.

Range

0% to = 100%
0% to +1% daviaren
+ 10% 10 -80%, useable 1o -100%

Figure 3-1. Meet the 3314A Function Generator
3-5/3-6




SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

The following tests are designed to compare various
3314A parameters to their given specifications, in order
1o determine the functional accuracy of the instrument,
Test data can be entered on the Performance Test
Record located at the end of this section. The test record
which contains the tested specifications and acceptable
limits, may be copied without written permission from
the Hewlett-Packard Co.

The following Performance tests include:

Frequency Accuracy

Time Axis and Variable Symmetry

Internal Trigger Accuracy

Triangle Linearity

Start/Stop Phase Accuracy

Residual DC and DC Offset Accuracy

Square Wave Rise Time and Overshoot

Sine Wave Harmonics . ... ... oo oL 4-9
AM Harmomics. ... e e 4-10
VCO Linearity

Phase Locked Loop Phase Accuracy

Amplitude Accuracy

Sine Wave Power Flatness

Manual Sweep Accuracy

Step Attenuator Accuracy

Vernier Attenuator Flatness

Option 001 Performance Tests: . ........... 4-18

X3 Gain Accuracy

Sine Power Flatness
Harmonic Distortion

Square Wave Rise/Fall Time
Residual DC Offset

When ““PRESET’’ iz pressed on the 3314A, the instru-
ment defaults to the following conditions:

MODE -- Free Run

FRED -- 1kHz

AMFTD -- 100mVp-p
OFFSET -- 0VDC

SYM -- 50%

TRIGGER SLOPE -- Positive
TRIGGER LEVEL -- 1Vp-p
TRIGGER SOURCE -- Internal
PHASE -- 0°

MN-1

SW/TR INTVL -- 10ms

START FREQ -- 1kHz
STOP FREQ -- 10kHz
MKR -- 5kHz

NOTE

The following tests were developed using the
fisted equipment, Similar equipmeni with
equal or better performance may be used,
however, the operator will be responsible for
determining whether or not his or her results
are aceurate.

4-2. FREGQUENCY ACCURACY TEST

This is a test to verify the accuracy of the 3314A output
signal frequency.

Specification:

Range 1,2: +(0.4% of setting +0.2% of range)
Range 3,4,5,6,: +(0.2% of setting +0.1% of
range)

Range 7,8: £ (0.01% of setting + 50ppm/year)

Equipment Required:

-hp- 5328A Universal Counter
-hp- 11048C 50 Ohm Feedthrough Termination

Procedures:
A. Preset the 3314A.,
B. Set the 3314A as follows:

Amplitude
Frequency
Frequency Range Hold

C. Set the Counter as follows;

Function

Resolution

Input Attenuation

Coupling ......................... e
Channel Input

D. Connect the output of the 3314A to the Counter
input (see Figure 4-1).

4-1




Performance Tests

E. Record the Counter frequency to 4 significant
digits in the test record. Compare this value to the limits
given in part A of Table 4-2 for the frequency setting of
19.99MHz.

F. Using the Range Down function, decrement the
frequency of the 3314A to the settings listed in part A of
Table 4-2, recording the measured value in the test
record.

NOTE

In order to measure the 199.9Hz frequency
setting, set the resolution of the counter to
0, 1Hz.

Maodel 3314A

G. Using the Modify Knob only, set the frequency of
the 3314A to 00.]Hz,

H. Set the Counter to ‘‘Per A’" and the resolution to
1kHz.

I. Measure the period of the 00.1Hz signal. Take the
reciprocal of that value and compare the result to the
limits shown in part B of Table 4-2 for the 00.1Hz set-

ting.

J. Set the Counter function to “Freq A" and the
resolution to 0.1Hz.

Table 4-1. Recommended Equipment List

Instrumant

Critical Specs

Recommeanded Muodel

Electronic Counter

High Spead Digital
Voltmeter

Synthesizer/
Function Genarator

VHF Attenuator
{zee note 1)

Spectrum Analyzer
Spectrum Analyzer
Thatmal Convarter
AC/DC Digital
Valtmatar

Rezgistor

Capacitor
Qscilloseopa
Power Supply

BNC Tee Adaptor
BNC to Triax

Adaptor

50 Ohm Load

Freq Measurament to 20MHMz, Accuracy + 2 counts.
Resofution & Digits,

DC Voltage OV-10V Sample/Hold Measurement.

External Trigger: Low True TTL Edge Trigger, Trig--

ger Delay: Selectable, 10us to 14Qus. -

Sine QDutput: 1kHz,
Amplitude: 1VRMS into 10k,

Atten: 100d8 in 10d8 steps, Frag Range 50Hz to
20MHz, Impeadance 508,

Fraq Rangs 40MHz to 120MHz,
Amplitude Accuracy: +0.5dB.

Freq Range 20H2 to 40MHz.
Amplitude Agguracy: =0.5dB.

Input Impedance 50 Ohms, Input Voltage 3 VRMS.
Fraq: 2kkz to 20MHz. Freq Response: +0.05dB,

DC Function: Ace. +0.05%, AC Function: True
RMS, Acc. +0.2%. Resoiution § Digits,

1 Mt £ 5%,

Tuf

Vartical BW DC to 100MHz, Deflection .01V to
10V/Div. Horizontal Sweep: 0.05us to 15/Div. x10
Mag Delayed Sweep.

Volts: -8VDC 1o + 2vDC,
Ampz: 10mA.

Male Fernale Femala/ BNC to Dual Banana Plug.
Famala ENC to Male
Accuracy £0.2%.

Power Rating: 1w,

Note 1: Varighla Attenuator must be characterized,

-hp- 5328A

-hp- 3437A

-hp- 3325A

-hp- 3550

-hp- BEGTA

-hp- 2585A

-hp- 110494

-hp- 3465A

-hp- 1725A

-hp- 6235A

~hp- 1250-0781

-hp- 1250-2277"

-hp- 1250-0595

-hp- 11048C

w




Muodel 3314A Performance Tests

532BA
|OOMHz UNIVERSAL COUNTER

L Yy O o
&&tuq_—u:.u\.u.,u ® 9
| S l_l_l_..,l_l_.._.i.._ | 1048C

eL 'L

3314A

o q,l

N

3314 4~

Figure 4-1, Frequency Accuracy Tast

K. Using the Range Up function, increment the value
of frequency displayed on the 3314A to the values listed
in part B of Table 4-2, recording the measured value in
the test record.

4-3. TIME AXIS AND VARIABLE SYMMETRY

This i3 a test to check the Symmetry function of the
3314A.
NOTE Specification:
Allow the Counter at least 15 seconds to
Stabilize and display the correct frequency
measurement. 30% 50% + 0.2% of period
5% 5% & 0.5% of period
Table 4-2. Frequency Accuracy Measuremant 95% 95% + 0.5% of period
Parameters With Specified Limits

LENET ]
Frequency

YoSymmetry | Specification

Sutting (A)

Upper Limit

Lower Limit

19.99MH:=
1999kHz
199.9kH:
19.89kHz
1999 . Hz
199, 9Hz

19.982MHz
1999.2kH:
200.5kHz
20.05kHz
2005Hz
200.5Hz

19.988MHz
1998 8kkz
189,3kHz
19.93kHz
1993Hz
199.3H:

13144
Fraquency
Setting (B}

Upper Limit

Lowar Limit

00.1H=z
O01H
0.01kHz
00, 1kHz
00 1kHz2
0.0TMHz

Q. 3Hz

3Hz2

30Hz
300Hz
1000 1Hz
10.001kHz

0.0Hz
0.0kz
Q0Hz
OH:
998.9Hz
9.999kH>

Equipment Required:

-hp- 5328A Universal Counter

-hp- 11048C 50 Ohm Feedthrough Termination

Procedures:

A. Preset the 3314A.

B. Set the 3314A as follows:

Function

Frequency
Amplitude
Symmetry




Performance Tests

Model 3314A

5328A
[OOMHz UNIVERSAL COUNTER

CHA CHB
Xl

o0& |&
[ 1O48C

3314 4-2

Figure 4-2, Time Axis and Variable Symmetry

C. Set the Counter as follows:

Function
Resolution
Attenuation
Channel A Slope
Channel B Slope
Coupling

(Both Channels)
Channel Input

D. Connect the 3314A to the Counter as shown in
Figure 4-2.

E. Record the period of the 3314A Square Wave
signal (t) displayed on the Counter.

F. Change the Counter function to *“TI Avg A—B"’.
G. Record reading (t,).

H. Calculate the percent of symmetry using the
following equation and record in the test record:

Y Symmetry = (t;/1)100%

I. Adjust the symmetry on the 3314A to 5%, set the
Counter function back to Period Avg A, and repeat
steps E through H.

J. Adjust the symmetry on the 3314A to 95%, set the
Counter function back to Period Avg A, and repeat
steps B through H.

4-4. INTERNAL TRIGGER ACCURACY

This test measures the accuracy of the 3314A Internal
Trigger Period.

Specification:
+0.01% of setting + 50ppm/year
Equipment Required:

-hp- 5328A. Universal Counter

Procedures:
A. Preset the 3314A.,
B. Set the Counter as follows:

Function
Resolution
Attenuation
Coupling
Channel Input

C. Connect the 3314A to the Counter as shown in
Figure 4-3.

D. Record the measured value of the 3314A trigger
period in the test record. The reading should be 10ms
+0.001ms.

w
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Figure 4-3. Internal Trigger Accuracy

4.5, TRIANGLE LINEARITY

This procedure determines the linearity of the 3314A
Triangle wave at frequencies between 1Hz and 1kHz.

Specification:
+0.2%
Equipment Required:
-hp- 3437A High Speed Digital Voltmeter

-hp- 11048C 50 OChm Feedthrough Termination
-hp- 1250-0595 Triax to BNC Connector

Frocedures:
A. Preset the 3314A.
B. Set the 3314A as follows:

Function
Amplitude

Triangle

C. Set the Dhigital Voltmeter as follows:

Trigger
Readings

D). Connect the 3314A to the Voltmeter as shown in
Figure 4-4,

E. Note the Digital Voltmeter reading. Record this
value on the Performance Test Record under ““Positive
Slope Measuregment®’. This is the 10% point on the
positive slope of the Triangle (see Figure 4-5).

F. Increment the delay on the Digital Voltmeter to
the values listed below. At each increment note and
record the corresponding voltage under ““Positive Slope
Measurement’’ in the Performance Test Record. (Each
increment represents a 10% segment of the positive
slope.)

Delay Percent of Slope

0.00060
0.00065
0.00070
0.00075
0.00080
0.00085
0.000%0
0.00095

G. Measurements for the negative slope of the
Triangle wave are made by incrementing the delay on
the voltmeter to the values listed below, Note and record
the corresponding voltages under ‘‘Negative Slope
Measurement’* in the Performance Test Record.

Delay Percent of Slope

0.00105
0.0011
0.00115
0.0012
0.00125
0.0013
0.00135
0.00]4
0.00145
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Figure 4-4. Triangle Linearity

H. Algebraically add the voltages recorded in the K. The equation for determining the “best fit
“Positive Slope Measurement” column and enter the straight line’ specification for each y value is:

total in the “*Ey’’ space.

y=mx + b

I. Multiply Ty by 45 (which is Zx) and enter the
result in the ExLy space. where m and b are constants to be calculated from data

previously taken. w

J. Multiply each y value by the corresponding x value
and enter the result in the **x Times v*’ column. Total
these values and enter the result in the *““Exy’’ space.

NOTE

Cualculate the values of m and b to at least 5
decimal places.

DELAY(us)

3314 4-5

Figure 4-5. Triangle Linearity
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L. Determine the value of m using the following
equation:

where Ix, Zy, Ixy, IxEy, Iz?, and (Ex)? are the
previously calculated values entered on the performance
test record, and n = 9 (the number of points to be
caleulated).
M. Determine the value of b using the equation:
b = Zy/n — mIx/n

N. Calculate the ‘‘best fit straight line’* value for y,
through y, using the equation:

y=mx+b

Enter each result on the Performance Test Record in the
“Best Fit Straight Line’’ ¢olumn.

O. Algebraically add the voltages recorded in the
“Negative Slope Measurement™ column and enter the
total in the *'£y’* space.

P. Repeat steps I through N to determine the ““best
fit straight line”* values for the negative slope,

4-6. Start/Stop PHASE ACCURACY

This test determines the Start/Stop phase accuracy of
the N Cycle mode on the 3314A.,

Performance Tests

Specification:
+3°
Equipment Reguired:
-hp- 3437A High Speed Digital Voltmeter
-hp- 11048C 50 Ohm Feedthrough Termination
-hp- 1250-0595 Triax to BNC Connector
Procedures:
A. Preset the 3314A.
B. Set the 3314A as follows:

Fupection
Amplitude

Negative Edge
C. Set the Digital Voltmeter as follows:

Trigger
Readings

D. Connect the 3314A to the Digital Voltmeter as
shown in Figure 4-6,

E. Record the voltage reading displayed on the
Digital Voltmeter.

F. Set the delay on the Voltmeter to 0.00075s, and
record the voltage reading.

3437A
SYSTEM VOLTMETER

1250-
0595

L~

1 1048C

J

3314 4-6

Figure 4-6.5tart/Stop Phase Accuracy
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Figure 4-7. Residual and Variahle DC Offset Accuracy

G. Average the readings taken in steps E and F and
record in the Performance Test Record under “AVG”

H. Set the delay on the Voltmeter to 0.010s, and
record the corresponding voltage.

I. This test passes if the average of the readings taken
in steps E & F 15 within £0.167V of the reading taken in
step H. (0.167V corresponds to 3° of phase difference.)

£-7. RESIDUAL DC AND DC OFFSET ACCURACY
This is a test to determine the accuracy of the Regidual
DC Offset (0V DC offset) and the Variable DC Offset
function of the 3314A.
Specification:
Residual: +0.5% of AC Amplitude Range
Variable: + (3% of setting, +10mV, +0.5%
of AC Amplitude Range)
Equipment Required:
-hp- 3455A Digital Voltmeter

1 MQ/1 wF Low Pass Filter
-hp- 11048C 50 Chm Feedthrough Termination

Procedures: (Residual)
A. Preset the 3314A,
B. Set the 3314A as follows:
Frequency

Amplitude

4-8

C. Set the Digital Voltmeter as follows:

Function
Trigger

D. Connect the 3314A to the Digital Voltmeter as
shown in Figure 4-7.

E. Record and compare the Residual DC Offset
measured on the Digital Voltmeter to the limits cor-
responding to the 10.00V 3314A setting given in Table
4-3.

NOTE

Tables 4-3 and 4-4 are provided for conve-
nience in spot checking the measured
parameters. The values obtained in this rest
may be permanently recorded in the cor-
responding section of the Performance Test
Record.

F. Using the Range Down function, decrement the
amplitude displayed on the 3314A to the values listed in
Table 4-3. Record and compare the measured Resicdual
Offset at each decrement to its corresponding limits.

{Variable Offset)

G. Set the amplitude of the 3314A to 10V and adjust
the DC Offset to 5V.

H. Record and compare the DC Offset measured on
the Digital Voltmeter to the limits shown in Table 4-4
for the 10V setting with 5V DC offset.
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Figure 4-B. Square Wave Rise Time and Overshoot

I. Using the Range Down function, decrement the
amplitude of the 3314A to the values shown in
Table 4-4, each time recording and comparing the
measured Offset to its corresponding limits.

J. Set the amplitude on the 3314A to 10V and adjust
the DC offset to 0.887V.

Tahle 4-3. Residual DC Offset Limits

33140 Regidunl {dfsat
Valtaga Satting | Upper Limit | Lower Limit

10.00V 50mV
1.000V 5BmvV
100.0mv 0.5mv
10.00mV 0. 1mv

= 50mV
-bmV
-0,5mVY
-0.1mv

Tahle 4-4. Variable DC Dffset Limits
DG Offzet

Voltaga Setting Upper Limit | Lower Limit

10.00V 5V
1.000V LAY
100.0mv 5v
10.00mY eV

5.21v
518V
5.16v
5.16V

4.73v
4.84V
a.84v
4.84V

10.00V
1.000V
100.0mVY
10.00mvV

0.887Vv
0.887V
Q.887V
0.887v

0.974v 0.8V
Q.924v 0.858v
0.924v 0.85V
0.824v 0.85V

10.00V
1.000V
100.0mV
10.00mV

~0.887V
-0.887V
~Q.887V
-0.887V

- 0.8V
-0.85v
-0.85Y
-0.85v

-0.974V
-0.924V
-0.924V
-0.924V

10.00V -bVv
1.000V -5V
100.0mV -bY
10,00mv -5V

-5.21V
w B 16V
-5.16vV
=516V

—-4.78V
- 4,84V
-4.84V
—4.84Y

K. Record and compare the DC Offset measured on
the Digital Voltmeter to the limits given in the ap-
propriate section of Table 4-4,

L. Repeat step I for the offset of 0.887V.

M. Set the amplitude of the 3314A to 10V and adjust
the DC offset to —0.887V.

N. Record and compare the DC Offset measured on
the Digital Voltmeter to the corresponding limits shown
in Table 4-4,

O. Repeat step I for the offset of — 0.887V,

P. Set the amplitude of the 3314A to 10V and adjust
the DC offset to —5V.

Q. Record and compare the DC Offset measured on
the Digital Voltmeter to the corresponding limits shown
in Table 4-4,

R. Repeat step 1 for the Offset of — 35V,

4.8. SQUARE WAVE RISE TIME AND OVERSHOOT

This test examines the Rise/Fall time and Peak Over-
shoot of the 3314A Square Wave signal.

Specification:
Square Wave Rise/Fall Time

10% to90%) ........... e 9ns
Square Wave Overshoot < 5% at 10Vp-p
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Figure 4-9. Sine Wava Harmonics

Equipment Required:

-hp- 1725A Oscilloscope*
-hp- 11048C 50 Ohm Feedthrough Termination

*An Oscilloscope other than the 1725A may be used
provided it has at least a 275MHz bandwidth. This is
necessary because the 3314A°s fast rise time in some in-
stances, can cause an Oscilloscope with a bandwidth
« 275MHz to ring, and in turn, mask the 3314A°s actual
response.

Procedures:

A, Preset the 3314A.

B. Set the 3314A as follows:

Function
Erequency
Amplitude

C, Set the Oscilloscope as follows:

Volts/Div

Time/div

Coupling

Horizontal Display

Main Triggering Positive

D, Connect the 3314A to the Oscilloscope as shown
in Figure 4-8,

E. While observing the waveform on the w
Oscilloscope, use the Horizontal Position knob to ad-
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just the waveform until the bottom of the Square wave’s
rising edge i on top of the Y-axis graticule. Note the
distance between the 10T and 90% points on the rising
edge. If the distance between the points is less than or
equal to —9cm (note scope setting), the specification is
met.

F. 5S¢t the Main Triggering function of the
Oscilloscope to negative,

G. Observe the trailing edge of the waveform. Note
the distance between the 90% and 10% points. If the
distance iz less than or equal to lcm, the test passes,

H. Set the Time/div setting on the Oscilloscope to
lus/cm.

I. Rotate the Oscilloscope’s ““Cal’” knob (located on
the VOLTS/DIV knob) counterclockwise umntil the
waveform is four divisions tall. The “‘intensified’’ por-
tion on the top of the wave should be < 0.5V (1 minor
division).

4-9. SINE WAVE HARMONICS

This is a test to check the amplitude levels of the Sine
Wave Harmonics.

Specification:

20Hzto S0kHZ .. .. .oocviiiin e ... —55dB
50kHz to 1.999MHz .. ..
1.999MHz to 19.99MHz

Equipment Required:
-hp- 3585A Spectrum Analyzer
-hp- 8557A Spectrum Analyzer
Procedures:

A. Preset the 3314A.

B. Set the 3314A as follows:

Function
Range Hold

. Connect the 3314A to the 3585A as shown in
Figure 4-9.

NOTE

To get to the frequencies listed in the follow-
ing ranges (see Tables 4-5, 4-6, 4-7), set the
3314A to the middle value in the range (i.e.
range 3, 100.0Hz), activate Ronge Hold,
then use the Modify knob to select the fre-
quencies. Be sure that the frequency on the
3314A is set exactly as shown in the table.

Performance Tests

D. To verify that the Sine wave harmonics are within
specification, set the Spectrum Analyzer as follows:

1. Press “'INSTR PRESET™.

2. Press ““DSPL LINE” and adjust the
Control knob for a =55 dB level,

3. Press “STOP FREQ" and set it to 8
times the 3314A frequency setting.

4. Press “MARKER’ and using the Con-
trol knob, place it over the fundamental.

5. Press “MER—REF LVL" and wait
for the sweep to update the screen display.

E. Observe the harmonics displayed on the Bpectrum
Analyzer and verify that they are below the ~55dB
level.

F. Repeat steps D (parts 3-5) and E for the 3314A fre-
guency settings listed in Tables 4-5 and 46 whose har-
monic level specification is — 55dB.

G. Press “INSTR PRESET” on the Spectrum
Analyzer.

H. Press “DSPL LINE” and adjust the Control
knob for a —40dB level.

I. Repeat step D, parts 3-5 for the 3314A frequency
settings listed in Table 4-6 whose harmonic level
specification is —40dB. Verify that these levels are
within the specification.

J. Disconnect the 3314A from the 3585A Spectrum
Analyzer.

K. To measure the harmonics of the frequencies
listed in Table 4-7, connect the 3314A to ihe 8357A
Spectrum Analyzer as shown in Figure 4-5.

L. Set the frequency of the 3314A to 1.00MHz.

M. Set the 8557A as follows:

Input Range

Time/div .

Start Frequency

N. Measure 2nd through 7th harmonics.

O. Set the frequency on the 3314A to 10.00MHz, and
adjust the start frequency on the 8557A to 10MHz,

P. Measure 2nd through 7th harmonics.

(3. Set the frequency on the 3314A to 19.99MHz, and
adjust the start frequency on the 8557A to 19.99MHz.

R. Measure the 2nd through 7th harmonics.
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SINE WAVE HARMONICS Eguipment Required:

Tahle 4-5, Sine Wave Harmaonic Test Fraquencies -hp- 3325A Synthesizer/Function Generator
3Hz Resolution Bandwidth <hp- 3585A Spectrumm Analyzer
148 " -hp- 11048C 30 Ohm Feedthrough Termination
armonics dB

Frequency | Range | 2nd 3rd ath 5th §th Tth
20.0Hz 3

Procedures:

A. Preset the 3314A.
100.0Hz 3

199.9Hz B. Set the 3314A as follows:

100.He Frequency
Amplitude
1000.Hz External Modulation

1289.Hz

C. Set the 3325A as follows:

Table 4-6. Sine Wave Harmonic Tast Frequencies Function
300Hz Resolution Bandwidth Frequency
Amplitude ... IVpp

3314A Harmonics dB

Froguoncy honge [2nd  3rd  &th St 6th  Tth D. Press “INSTR PRESBET” on the Spectrum
1.00kHz| & Analyzer and set it as follows:

10.0kHz Center Frequency .......
19.99kHz Frequency Span

10.0kMz E. Connect the 3314A to the Synthesizer and Spec-
trum Analyzer a4s shown in Figure 4-10.

100.0kHz

199.9kHz F. Press “DSPL LINE” on the Spectrum Analyzer
and adjust the Control knob for a — 46dB level.

100.kHz
G. Press “MARKER" and place it over the carrier

1000.kH: peak.

1988 kHz

H. Press “MKR—-REFLVL",

. ; : . I. Note the levels of the AM sideband harmonics
Table 4-7. F;;;?Wave Harmanic Test Fraquencies (located at 1kHz intervals from sideband) relative to
( A Spectrum Analyzer) “DSPL LINE”. The levels should not exceed this
reference.

13144 Ratmonicy 48
Fraquency | Range | 2nd 3rd 4th 5th Bth 7th

4-11. VCO LINEARITY
1.00MHz | 8

10.00MHz | 8 This is a test to determine the linearity of the Voltage
' Controlled Oscillator.

19.899MHz | 8

Specification:
4-10). AM HARMONICS +3% of setting

This test measures the AM envelope distortion. Equipment Required:

Specification: -hp- 6235A Triple Qutput Power Supply
. -hp- 5328A Universal Counter
Sideband harmonics 40dB below sideband level -hp- 3455A Digital Voltmeter

-hp- 11048C 50 Ohm Feedthrough Termination
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Figare 4-10. AM Harmonics

Procedures: F. Set the powet supply voltage to — 8V £ 10mV and
record the frequency reading on the Counter. Frequency
A. Preset the the 3314A. should be 2MHz + 300kHz.

B. Set the 3314A as follows: G. Set the power supply voltage to — 4.5V % 10mV
and record the frequency reading on the Counter. Fre-
Frequency quency should be 5.5MHz + 300kHz.
Amplitude
H. Set the power supply voltage to + 1V +10mV and
record the frequency reading on the Counter. Frequency
€. Set the Counter as follows: should be 11MHz + 300kHz.

Function 412, PHASE LOCKED LOOP PHASE ACCURACY
Resolution

Channel Input This is a test to determine the Phase Accuracylof the

3314A Phase Locked Loop.
D. Set the Voltmeter as follows:

Specification:
Function + 2 deprees of setting

Tri .
rigger Equipment Required:

“ E. Connect the Counter, Voltmeter, and Power Sup-
ply to the 3314A as shown in Figure 4-11.

-hp- 3325A Synthesizer/Fuaction Generator
-hp- 5328A Universal Counter
-hp- 11048C 50 Ohm Feedthrough Termination

4-13
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Figure 4-11. VCO Linearity

Procedures: D. Set the Universal Counter as follows:

A. Preset the 33144, Coupling

Attenuation

B. Set the 3314A as follows: Slope Setting

Function
Amplitude
Trigger Source

Periods Averaged
Channel Inpuz

i E. Connect the Synthesizer/Function Generator and
Trigger Threshold the Universal Counter to the 3314A as shown in Figure
4-12,

C. Bet the Synthesizer/Function Generator as

F. Note and record the period (t) of the 50Hz signal
follows:

now being measured on the Universal Counter,
Function G, Change the function of the Universal Counter to
Amplitude

“TT Avg A-B”’ and record the corresponding period
Frequency (ty)-
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Figure 4-12. Phase Locked Loop Phase Acruracy

H. The accuracy of the phase setting displayed on the NOTE
3314A can be determined by the following equation:
This test always results in positive phases.
¢ = (1,/1)360° Subtract 360° from the measured results lo
obiain negative phase shifis.
where t is the period of the 50Hz Synthesizer/Function
Generator signal (constant throughout the test), and t; 4-13. AMPLITUDE AGCURACY
is the change in time between the trailing edges of the
phase locked signals (varies with phase setting). This test determines the amplitude accuracy of the

. 3314A’s Sine, Square, and Triangle wave signals.
1. Repeat step H for phase settings on the 3314A of

—90°, 0°, +90°, and +199.9° noting that each phase Specifications:
setting will have a corresponding value of t; to be
entered into the above equation. Sine/Square +1% of setting + 35mV
Triangle + 1% of setting +60mV
NOTE
. Equipment Required:

The data taken above can be entered into the

Performance Test Record for permaneni _hp- 3455A Digital Voltmeter

reference and comparison. -hp- 11048C 50 Ohm Feedthrough Termination
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Figure 4-13. Amplitude Accuracy

Procedures:
A. Preset the 3314A.
B. Set the 3314A as follows:

Frequency
Amplitude

C. Set the Digital Voltmeter as follows:

Function
Trigger

D. Connect the 3314A to the Digital Voltmeter as
shown in Figure 4-13.

NOTE
Cable length between the 33144 and the
Digital Voltmeter should be as short as
possible.

E. Calibrate the 3314A by pressing the Blue Shift Key
followed by the **RCL"" Key.

F, Note and record the voltage measured on the
Digital Voltmeter. Reading should be 3.535V
+0.0477V,

G. Repeat step E,

H. Change the function on the 3314A to a Square
wave,

[. Note and record the voltage measured on the
Digital Voltmeter. Reading should be 5.0V +0.0477V.

4-16

J. Repeat step E.

K. Change the function on the 3314A to a Triangle
wave,

L. Note and record the voltage measured on the
Digital Voltmeter. Reading should be 2.8867V
+0.0477V,

4-14. SINE WAVE POWER FLATNESS

This is a test to check the amplitude flatness of the
3314A Sine wave signal.

Specification:
20Hz 10 50kHz
50kHz to IMHz
IMHz to 19.99MHz
Equipment Required:

-hp- 34535A Digital Voltmeter
-hp- 11049A Thermal Converter

NOTE
For accurate test results, allow the 33144
and the Thermal Converter time to settle and
adjust ro surrounding temperatures, Avoid
sudden temperature changes uaround the
Thermal Converter.
Procedures:

A.. Preset the 3314A.
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Figure 4-14. Sine Wave Power Flatness

B. Set the 3314A as follows:

Amplitude
Frequency

C. Set the 3455A as follows:

Funection
Trigger

CAUTION

Double check the 33144 Signal Amplitude.
The input signal to the Thermal Converter
must not exceed 3V RMS (8Vp-p).

D. Connect the 3314A to the Thermal Converter and
the Digital Voltmeter as shown in Figure 4-14.

E. Record the voltage measured on the Digital
Voltmeter, This is the reference voltage for the 7.5Vp-p
3314A setting.

F. Set the frequency on the 3314A to 100Hz.

G. Carefully adjust the amplitude on the 3314A, until
the voltage measured on the Digital Voltmeter is equal
to the reference voltage recorded in step E.

H. Record the 3314A%s displayed amplitude {in Vp-p)
in the appropriate section of Table 4-8 in the Perfor-
mance Test Record.

I. Repeat steps G & H for the 3314A frequency set-
tings given below:

50kHz
R00kHz
1MHz
SMHz
19.99MHz

J. Set the amplitude of the 3314A to 7.5Vp-p and the
frequency to 10kHz.

K. Note and record the voltage reading on the Digital
Voltmeter.

L. Using the data taken in steps E & K, calculate the
reference drift of the 3314A using the equation given
below:

Drift(dB) =
Reference)

20 Log (Step E Reference/Step K

M. If Drift(dB) is < 0.025dB, the data taken in steps
F,G,H, and I is acceptable. Proceed to step O.

LIf ant(dB) is = 0.025dB, the data taken in steps
F, G I-I and 1 is unacceptable. Repeat steps A through
L If the test fails again, perform the Amplitude Ac-
curacy Test for amplitude verification and repeat
Flatness test.

O. Disconnect the Thermal Converter from the
3314A.
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Figure 4-15. Manual Sweep Accuracy

P, Using the equation: Flatness Error (dB) = 20 Log
(7.50V/Displayed Amplitude), calculate the Flatness
Error in dB for each amplitude entered in the Perfor-
mance Test Record. Compare the result of each calcula-
tion to the specification given in the table,

4-15. MANUAL SWEEP ACCURACY

This test checks the accuracy of the 3314A Manual
Linear Sweep.

Specification:
Manual Linear Sweep Accuracy:
Stop Range = 20MHz 1 3% of Stop Frequency
Stop Range = 2MHz + 1% of Stop Frequency

Stop Range = 200kHz +0.2% of Stop Frequency
0.1% of Range

Equipment Required:

-hp- 5328A Universal Counter
-hp- 11048C 50 Ohm Feedthrough Termination

Procedures:
A. Preset the 3314A.
B. Set the 3314A as follows:
Amplitude

Start Frequency
Stop Frequency

C. Set the Counter as follows:

D. Connect the 3314A to the Counter as shown in
Figure 4-15,

E. Press the “MAN SWEEP’* key on the 3314A.
F. Press ““‘START FREQ".

G. Record the frequency reading on the Universal
Counter. Reading should be IMHz + 100kHz.

H. Set “‘STOP FREQ" on the 3314A to IMHz and
“START FREQ" to 100kHz.

I. Record the frequency reading on the Universal
Counter. The reading should be 100kHz + 1kHz.

J. Set “STOP FREQ” on the 3314A to 100kHz and
“START FREQ” to 10kHz,

K. Record the frequency reading on the Universal
Counter, The reading should be 10kHz + 400Hz,

4.16. STEP ATTENUATOR ACCURACY

This test compates the accuracy of the 3314A Step At-
tenuator against an attenvator of known precision.
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Figure 4-16, Stap Attenuator Accuracy

Specification: E. Set the 3585A as follows:

0.001Hz to 50kHz +0.05dB 1. Press “INSTR PRESET™.
50kHz to 19.99MHz (20dB,40dB Attenuation)

+0.3dB 2. Enter Center Frequency (3314A Frequency Set-

50kHz to 19.99MHz (60dB attenuation only) ting).
+0.5dB
3. Set Frequency Span to 2x Center Frequency.
Equipment Required:
4. Enable “COUNTER".
-hp- 3585A Spectrum Analyzer
-hp- 355D VHF Attenuator® . Press “MKR—-CF".

*NOTE . Disable COUNTER

This attenuator must have current certifica- ., Press “MANUAL”.
tion data at frequencies of 50kHz, IMHz,

20MHz, and attenuations of 20dB, 40dB, 8. Press “CLEAR A",
and 60dB.

9. Press “MKR—REF LVL".
Procedures:

10. Set “*dB/DIV’ to 1dB.
A. Preset the 3314A.

11. Press “REF LVL’’ and adjust to approximate-
B. Set the 3314A as follows: ly 1dB below full scale.

Frequency 12. Set Video Bandwidth to 10Hz.
Amplitude

13. Press “OFFSET.
C. Set the 355D to 20dB attenuation.

14. Press “ENTER OFFSET™.
D. Connect the 3314A to the Attenuator and

Spectrum Analyzer as shown in Figure 4-16. 15. Press “SAVE (off)”’, *‘4 (cal)”’.
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F. Using the Range Down function, set the amplitade
of the 3314A to 1.000Vp-p.

(3. Set the attenuation on the 355D to OdB.

H. Record the Marker Amplitude displayed on the
CRT in the appropriate section of Table 4-9 located in
the Performance Test Record.

I. From the reading taken in step H, subtract the In-
gertion Loss Error of the 355D, Add that quantity to the
355D attenuation setting and enter the result under
“Actual Attenuation™ in Table 4-9. (See Performance
Test Record for an example.)

J. Set the attenuation of the 355D to 40dB.

K. Set the amplitude of the 3314A to 10.00Vp-p.

L. Repeat step E.

M. Using the Range Down functionm, set the
amplitude of the 3314A to 100mVp-p.

N. Set the attenuation of the 355D to 0dB.
. Repeat steps HAIL
P. Set the atrenuation of the 355D to 40dB.

Q. Set the amplitude of the 3314A to

10.00Vp-p.
E. Eepeat step E.

5. Using the Range Down function, set the amplitude
of the 3314A to 10.0mVp-p.

T. Set the attenuation of the 355D to OdB,

U. Repeat steps H & 1.

V. Set the 3314A to the remaining frequencies shown
in Table 4-9. Repeat steps E through U for each setting.

4-17. VERNIER ATTENUATOR FLATNESS

This test checks the flatness of the 3314 A Vernier At-
tenuator,

apecification:
20Hz to 50kHz

50kHz to IMHz
IMHz to 20MH=

+0.03dB
+0.161B
+0.7dB

Equipment Required:

~hp- 3585A Spectrum Analyzer
-hp- 355D VHF Attenuator*

4-20
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*NOTE
This attenuaror must have current certifica-
tion data at frequencies of 10kHz, 50kHz,

IMFz, 20MHz, and attenuations of 10dB
and 20dB.

Procedures:
A. Preset the 3314A.
B. Set the 3314A as follows:
Frequency
Amplitude
Range Hold
C. 8Set the 355D to 10dB attenuation.

D. Connect the 3314A to the Attenuator and Spec-
trum Analyzer as shown in Figure 4-17.

E. Set the 3585A as follows:
1. Press ““INSTR PRESET*.

2. Enter Center Frequency (3314A Frequency Set-
ting).

3. Set the Frequency Span to 2x Center Frequen-
cy.

4. Enable “COUNTER".

. Press “MKR -+ CF”’,

. Disable COUNTER..

. Press “MANUAL”.

. Press “CLEAR A™,
9. Press “MKR—REF LVL".
10 Set **dB/DIV”’ to 1dB.

1. Press “REF LVL® and adjust to approximate-
ly 1dB below full scale.

12 Set Video Bandwidth to 10Hz,
13. Press ““OFFSET".

14, Press “ENTER QFFSET”,

15. Press ““‘SAVE (off)”’, *“4 (cal)".

F. Using the Modify knob, set the amplitude of the
3314A 10 3.16Vp-p.

G, Set the attenuation of the 355D to 0dB.
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Figure 4-17. Vernier Attenuator Flatness

H. Record the Marker Amplitude displayed on the
CRT in the appropriate section of Table 4-10 located in
the Performance Test Record,

1. From the reading taken in step H, subtract the In-
sertion Loss Error of the 355D. Add that quantity to the
355D attenuator setting and enter the result under ““Ac-
tual Artenuation’’ in Table 4-10. (See Performance Test
Record for example.)

NOTE
The “Actual Attenuation”™ calculated for
settings of 10dB & 20dB at 10kHz is the
reference attenuation to which “‘Actual Al-
tenuation” ar 50kHz, IMHz, and 20MHZ
will be compared. {See Table 4-10.)
J. Set the attenvation of the 355D to 10dB.

K. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 50kHz.

L. Repeat steps E through 1.
M. Set the attenuation of the 355D to 104B.

N. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 1MHz.

. Repeat steps E through 1.
P. Set the attenuation of the 355D to 104B.

(). Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 19.99MHz.

R. Repeat steps E through I.
8. Set the attenuation of the 355D to 204B.

T. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 10kHz.

U. Repeat step E.

V. Set the amplitude of the 3314A to 1.00Vp-p.
W. Set the attenuation of the 355D to 0dB.

X. Repeat steps H & 1.

Y. Set the attenuation of the 355D to 20dB.

Z. Set the amplitude of the 3314A 1o 10.0Vp-p and
the frequency to 50kHz.

A.A. Repeat steps E, V-X,
B.B. Set the attenuation of the 355D to 20dB.

C.C. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 1IMHz.

D.D. Repeat steps E, V-X.
E,E. Set the attenuation of the 355D to 20dB.

F.F. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 19.99MHz.

G.G. Repeat steps E, V-X,
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Figure 4-18. X3 Gain Accuracy Connections

4-18. OPTION 001 PERFORMANCE TESTS

These tests measure the performance of Option 001 to
determine its functional quality.

4-19. X3 GAIN ACCURACY

This test measures the output voltage at the Main Out-
put and at the X3 output to determine the gain. The gain
at 10kHz is specified to be 3+ 1%.

Equipment Required:
-hp- 3455A Digital Voltmeter
-hp- 11048C 50 Ohm Feedthrough Termination
A 5004 Feedthrough Termination consisting of:
1 4999 resistor, -hp- part number 0698-4123

Procedure:

A. Preset the 3314A.

B. Set the 3314A as follows:

Frequency

C. Connect the 50 Ohm Feedthrough to the 3314A’s
Main Output. Connect the 5002 Feedthrough Termina-
tion to the 3314A°s X3 Output.

D. Set the digital volimeter to measure = 3.5VRMS
and then measure and record the voltage from the Main
Qutput (V1).

E. Set the digital voltmeter to measure = 10.6VRMS
and then measure and record the voltage from the X3
Output (V2).

F. Compute the gain error using the following for-
mula:

V2
Gain Error (%) = _— -3 X 100%
Vvl
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Figure 4-19. Sine Power Flatness Connections

4-20. SINE POWER FLATNESS

This test measures the X3 Output’s power level at 30Vp-
p and 10kHz. Using this as a power reference, various
power levels are measured at different frequencies to
determine power flatness.

Required Equipment:

-hp- 3455 Digital Voltmeter

-hp- 11048C 50 Ohm Thermal Converter

A 450 Ohm Series Voltage Reducer consisting of:
1 4508 resistor, -hp- part number 0698-3510

Procedure:
A. Preset the 3314A.

B. Set the 3314A as follows:

Frequency
Amplitude

C. Connect a 50 Ohm Feedthrough Termination to
the 3314A’s Main Output. Connect the 4500 Series
Voltage Reducer to the 3314A°s X3 Qutput.

D. Set the digital voltmeter to measure = 0.007mVdc
and measure and record the thermal converter’s output
voltage (Vref).

E. Reduce the 3314A’s amplitude to 9.89Vp-p and
record the thermal converter’s output voltage (V1 limit).
This corresponds to a 0.1dB change and is the low fre-
quency flatness limit.

F. Reduce the 3314A’s amplitude to 9.44Vp-p and
record the thermal converter’s output voltage (V2 limit).
This corresponds to a 0.5dB change and is the mid fre-
quency flatness limit.

G. Reduce the 3314A’s amplitude to 8.41Vp-p and
record the thermal converter’s output voltage (V3 limit).
This corresponds to a 1.5dB change and is the high fre-
quency flatness limit,

H. Set the 3314A’s amplitude back to 10Vp-p and set
the frequency to each of these values:

20Hz 50kHz 500kHz {MHz

L. Measure and record the thermal converter’s output
voltage (V20Hz, V50kHz, V500kHz, ViMHz).

J. Voltages V20Hz and V50kHz should be within this
range:

0.1dB RANGE = Vref + (Vref — V1 limit)
K. Voltage V500kHz should be within this range:

0.5dB RANGE = Vref £ (Vref — V2 limit)
L. Voltage VIMHz should be within this range:

1.5dB RANGE = Vref + (Vref — V3 limit)

4-21. HARMONIC DISTORTION

This test measures the relative harmonic levels with a
spectrum analyzer.

Required equipment:

-hp- 3585A Spectrum Analyzer

-hp- 11048C 50 Ohm Feedthrough Termination

A 500Q Feedthrough Termination consisting of:
1 499Q resistor, -hp- part number 0698-4123
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Figure 4-20. Harmonic Distortion Connections

Procedure:

A. Preset the 3314A.
B. Set the 3314A as follows:

Frequency
Amplitude

C. Connect the 50 Ohm Feedthrough Termination to
the 3314A’s Main Output. Connect the 5008 Feed-
through Termination to the 3314A’s X3 Output.

D. Connect the spectrum analyzer’s 1M input to the
3314A’s X3 Output. Set the spectrum analyzer to
measure the fundamental and at least 7 harmonics. Use
the Marker function to measure the level difference bet-

ween the fundamental and the largest harmonic.

E. Change the 3314A’s frequency to each of these
values and then repeat step D.

50kHz IMHz

4-22. SQUARE WAVE RISE/FALL TIME

This test uses a wide bandwidth oscilloscope to measure
the rise and fall time of a 10kHz, 30Vp-p square wave.

Required Eguipment:
-hp- 1725 275MHz Oscilloscope
-hp- 11048C 50 Ohm Feedthrough Termination

A 500Q Feedthrough Termination consisting of:
1 4999 resistor, -hp- part number 0698-4123

Procedure:
A. Preset the 3314A.
B. Set the 3314A as follows:
Frequency

Amplitude
Function

1725A
OSCILLOSCOPE

T

P
D r‘ Eogggﬂmu
|

500
FEEDTHRU

NO CONNECTION

3314 0P D01
FISURE 85

Figure 4-21. Square Wave Rise/Fall Time Connections
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C. Connect the 50 Ohm Feedthrough Termination to
the 3314A’s Main Qutput. Connect the 5002 Feed-
through Termination to the 3314A°s X3 Output.

. Connect the oscilloscope’s 1M input to the
3314A°5 X3 Output.

E. Set the oscilioscope to display 2 complete cycles
with the peaks of the square wave at the 0% and 100%
graticule lines.

F. Using the oscilloscope’s delay function (set the
delayed time per division to . 1xS/DIV), measure the rise
and fall time from the 10% to 90% graticule lines. In
both cases, this should be less than 2 divisions
( <200ns).

4-23. RESIDUAL DC OFFSET

This test measures the DC voltage output from the X3
Output with no signal present.

Performance Tests

Required Equipment:
-hp- 3455A Digital Voltmeter
-hp- 11048C 50 Ohm Feedthrough Termination
A 5008 Feedthrough Termination consisting of:
1 49942 resistor, -hp- part number 0698-4123
Procedure:
A. Preset the 3314A,
B. Set the 3314A as follows:

Function

C. Connect the 50 Ohm Feedthrough Termination to
the 3314A’s Main Qutput. Connect the 5002 Feed-
through Termination to the 3314A°’s X3 Output.

D. Measure the DC voltage at the X3 Qutput. This
voltage should be within 40mV of OVDC,

.|

oo
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FEEDTHRU

Js

3455A
6 1/2 DIGIT DMM

500
FEEDTHRU

NO CONNECTION

Figure 4-22. Residual DC Offset Connections
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PERFORMANCE TEST RECORD

HEWLETT-PACKARLD MODEL 2314A Tasts Performed By

FUNCTION GENERATOR Date

SERIAL NO.,

FREQUENCY ACCURACY TEST:

Counter
3314A Frequency (A} Specification Reading

19.98 MHz & 2000 Hz
1999 kHz + 200 Hz
199.9 kHz += 500 Hz
19.98 kHz + G0 Hz

1999, Hz + & Hz

188.9 Hz * 6 Hz

3314A Frequency {B}

00.1 Hz
Q01 Hz
0.01 kHz
0.1 kHz

Q01 kHz

O.01MHz

TIME AXIS AND VARIABLE SYMMETRY:

% Symmetry Specification Calculatad%

50% + 0.2%
5% + 0.5%
+ 0.5%

INTERNAL TRIGGER ACCURACY:

Counter
Period | Specification Reading

10.0ms | * 0.001 msg




PERFORMANCE TEST RECORD (Cont'd)

TRIANGLE LINEARITY

Positive Siope Caiculated Best
X Values Measurement Fit Straight Line Tolerance*

10% _ ty,) + 0.02V

20% tys) + 0.02v

30% (yq) + 0.02V

40% {yy) + 0.02V

50% (yg) + 0.02v

60% {yg) + 0.02V

70% {y;) + 0.02V

80% {yg) + 0.02V

90% tyg) + 0.02V

Ix = 45 Ly

{Lx)2 = 2025 Ix Iy
Ix? = 285
*Tolerance is the maximum allowable difference between the ' Positive Slope Measurement”’
(or ‘'Negative Slope Measurement’’) and the ‘‘Caiculated Best Fit Straight Line’” value.
Tolgrance is calculated by:
Tolerance = {Trianglie Amplitude){Specification)
{(10Vp-p)t0.2%}
0.02v

Negative Slope Calculated Best
X Values Measurement Fit Straight Line Tolerance*

tyg)

tyg)

{y;)

lyg)

lyg)

ly,)

(yy)

{y,)

(y,}

Ex = 45

{Lx}? = 2025

Ex? = 285




PERFORMANCE TEST RECORD (Cont'd)

N CYCLE PHASE ACCURACY:

Step E Reading |  Step F Reading | | Specification | Stap H Reading

| | | + QU1B87V |

RESIDUAL DC AND DC OFFSET ACCURACY:
{Residual)

3314A Voltaga Specification | Volimeter Reading

10.00V + 0.058V

1.000V + 0.005Y

100.0mV += 0.0006V

10.00mV £ 0.00005V

(Variable)

3314A Vohage Offset Specification | Voltmater Reading

10.00V 5V + 0.21V
1.000V BV + 016V
100.0mV 5V = 0.18V
10.00mV av + 0.16V

10.00V = Q.087V

1.000V + 0.037V

100.0mV + 0.037V

10.00mV + 0.037V

DE OFFSET ACCURACY (cont}:

3314A Voltage Cffoat Spacification | Voitmetar Reading

10.00V - 0.887V + 0.087V

1.000V - 0.B87V + 0.037V

100.0mY - 0.887V + 0.037Vv

10.00mV - 0.887V + 0.037V

10.00V

1.060V

108.0mV

10.00mV
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SOUARE WAVE RISE TIME AND OVERSHOOT:

Riza Time Fall Time

Oscilloscope Oszellioscopa
Specification Reading Specification Reading

= lcm = lem

Overshoot

Oscilloscope
Specification Reading

= 0.BY

SINE WAVE HARMONICS:

3314A Frequency Spacification

20.0Hz HABMONICE « — 65dB

100.0Hz HARMONICS « ~ 55dB

199.9Hz HARMONICE « — 55d8

100.Hz HARMONICS < — 5548

1000.Hz HARMONICS = — b5dB

1999 Hx HARMONICS « - 65dB

1.00kHz HARMONICS < - 5548

10.00kH:z HARMONICS < - &5dB

19.99kH2 HARMONICS < — 55dB

10.0kHz HARMONICS « —bbdB

100.0kHz HARMONICS < - 40dB

199.9kHz HARMONICS < — 40408

100.kHz HARMONICS < — 40d8

1000 kHz HARMONICS < = 40QdB

1999.kHz HARMONICS < —40dB

Measurad Levels

4th bth

1.00MHz

10.00MHz

19.99MHz
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AM HARMONICS:

Specification |

Harmonic Levels Below ''DSPL Line’" Reference ‘
YCO LINEARITY:

Power Supply Voltage Specification

Counter Reading

-8BV + 10mV 2ZMHz £ 300kHz
—4.5V + 10mV 5.5MHz & 300kH=z
1V & 10mvV 11MHz £ 300kHz

PHASE LOCKED LOUP PHASE ACCURALY:

3314A Phase Setting Specification

Caleutatad Phase

-189.9% SETTING + 2*°

—-209 SETTING & 2°

Qe SETTING + 2¢

SETTING = 2°

SETTING + 2°

AMPLITUDE ACCURAGY:

Function Specification Voltmeter Reading

Sine 3.536V = 0.0477V

Square 5.0V = 0.0477v

Triangle | 2.8867V + 0.0477V

SINE WAVE POWER FLATNESS:

Step E Reference

Drift{dB) = 20 Log

={.025dB

Step K Reference

Flathess Errar{dB) = 20 Log (

Step E Reference_____ Drift{d8)

Step K Reference

7.5V
Displayed Amplitude
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Tahta 4-8. Sine Wave Power Flatness

33144 Displayad Caleulated
3314A Froquency Amplitude VREF Specification Flatness Error

100 Hz + 0.04dB

50 kHz + 0.04dB

800kHz + 0.17d8

1MHz + 0.17dB

5MHz = 0.BdB

19.99MHz + 0.BdE

MANUAL SWEEP ACCURAGY:

“Start Freg'’ | ‘'Stop Freq'’ Specification Countar Reading

1 MHz 10 MHz 1 MHz & 100 kHz

100 kHz 1 MHz 100 kHz = 1 kHz

10 kHz 100 kHz 10 kHz + 400 H2

Table 4-9, Step Attenuater Accuracy

3585A 3550
3314A Fraguancy 355D Attenuation Merker Amplitude Insertion Loss Actual Attenuation Uppar Limit Lower Limit

20 dB 20.065 dB 19.95 dB

40 dB 40,05 dB 39.95 48

60 dB 60.05 dB 59.95 dB

18.29 MHz

Example: Actual Attenuation = 355D Attenuation Setting + (Marker Reading - Insertion Loss)
=20dB + (0.01dB ~ {~ 0.013 dB}Y)
= 20,023 dB




PERFORMANCE TEST RECORD (Cont'd)

Table 4-10. Vernier Attanuator Flatness

35854 3550
3314A Frequancy 3550 Attanvation Marker Amplitude insartion Loss Actual Attanuation Wppar Limit Lowaer Limit

Ref -0.03 dB | Ref —0.03 dB

Ref +0.03 dB | Ref —0.03 dB

Ref +0.16 dB | Ref —0.16 dB

Ref +0.16 dB | Ref — Q.16 dB

Ref +0.7 dB Ref —0.7 dB

Ref +0.7 di Ref —-0.7 dB

Exampla: Actual Attenyation = 355D Attenuation Setting + (Marker Reading - Insertion Loss)
= 20dB + (0.01dB - {-0.013 dB))
= 20,023 dB

*Reference for attenuation flatness,
QPTION 001:

X3 Gain Accuracy:

Voltmetar Reading

~ 35VRM3

Voltmeter Reading

~ 10,6VRMS

Gain Error (%) = [z% —3] * 100%
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SINE POWER FLATNESS:

Vref V1 Limit V2 Limit V3 Limit

3314A Frequency Thermal Converter Oiput Voltage

20Hz

50kHz

500kHz

1MHz

The recorded voltages for 3314A fraguency settings of 20Hz and 50kHz should fall within the range which is calculated
as follows;

0.1dB Range = Vref + {Vref = V1 Limit)

For the 500kHz frequency setting, the recorded voltage should fall within the range:

0.6dB Range = Vref x {Vref - V2 Limit}

For the 1MHz frequency setting, the recorded voltage should fall within the range:

1.5dB Range = Vraf £ (Vref - V3 Limit)

HARMONIC DISTORTION:

3314A Frequency Fundamental Level (dB) Harmonic Levels (dB)

20Hz

Harmonic Levels are acceptable if:

(Fundamental Level - Highest Level in Harmonics Column) < — 53dB




PERFORMANCE TEST RECORD (Cont’d)

3314A Fregquency Fundamental Level {dB) Harmonic Levels (dB)

SOkHz

Harmonic Levels are accapiable if:

(Fundamental Lavel - Highest Level in Harmonics Golumn) < — 53dB

3314A Frequency Fundamental Level (dB) Harmonic Levels (dB)

1MHz 2nd

ard

4th

5th

6th

7th

Harmonic Levels are acceptable if:
(Findamental Level - Highest Level In Harmonics Columm) < — 38dB

SQIARE WAVE RISE/FALL TIME:

Rise Time Fall Time

Oscilloscope Osciloscope
Specification Reading Specification Reading

= 200ns - =200ns

RESIDUAL BC OFFSET:

Specification | Measured Offset

4-35/4-36




SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

The adjustment and measurement procedures con-
tained in this section are intended to restore the 3314A
to its optimum operating condition. Adjustment of the
instrurnent will be necessary following repair, replace-
ment of components, or if desired, after the instrument
has failed a Performance Test. These procedures should
also be followed for periodic maintenance of the in-
strument®. The individual adjustments and
measurements should be completed in the order in
which they are presented. They include:

Battery Voltage and ‘
Current Drain Check ............. ... A
Bower Supply Adjustment ..... e 5-3

5V Switching Supply

Frequency Check
Crystal Oscillator

Frequency Check ... ....... ... ...,
RAM/ROM Test ....... e vaes
Amplitude Calibration

Reference Voltage Check
Multiplex DAC Offset

Adjustment ....

Frequency Accuracy

Calibration Adjustment
Z-Axis Polarity

Observation
Log Sweep Start Frequency

Adjustment
Linear Sweep Start,

Frequency Adjustment ............ veee. 5212
DC Offset Adjustment .. ... e 5-
Phase Lock Phase Adjustment .

Symmetry Adjustment

Hold Phase Zero Adjustment
DC/AC Balance Adjustment
Low Frequency Harmonic

Distortion Adjustment ............. ceoo 5-18
Amplitude Calibration

Pad Selection
High Frequency Harmonic

Distortion Adjustment ............. vl 520
Artenuator High Frequency

Compensation Adjustment
*3 (Option 001) Functional Check

* [t is recommended that a routine adjustment of the
3314A be performed at least once a yeat,

The adjustment and measurement locations for the pro-
cedures described in this section are found on page

5-21/22.
| WARNING l

Maintenance described herein is performed
with power supplied to the instrument and
protective covers removed. Such
maintenance should be performed by
service-trained personnel who are aware of
the hazards involved (for example, fire and
electrical shock). Where maintenance can be
performed without power applied, the power
cord should be removed.

NOTE

Allow the 33144 a “warm-up®’ period of 30
minutes prior to making adjustments.

5.2. BATTERY VOLTAGE AND CURRENT DRAIN CHECK

This procedure checks for excessive current drawn by
RAM and measures the voltage across Battery A3Bl
and at pin 18 of A3U211 (CMOS RAM Memory).

Equipment Required:

-hp- 3455A Digital Voltmeter
Procedures:

A. Turn the 3314A off.

B. Set the digital voltmeter as follows:

Function

BanES . «cvvvinnncrrnncinraassssnnns
Trigger .....ovviniiirannn, feees Internal
Math ..ot rar ey .. Off
Sample Rate ............ s .. Maximum

C. Using the voltmeter, measure the voltage across
A3R13. This voltage has a typical value of 1.35mV and
a maximum value of 18.5mV. A voltage > 18.5mV
across A3R13 indicates excessive current drain which
may result in the discharge of A3BL.
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Table 5-1. Recommended Equipment List

Equipment

Critlcal Specifleations

Recommanded Model

Digital Voltmeter

Universal Counter

Oscilloscope

Spectrum Analyzar
Synthesizer/
Fungtion Generator
504 Load

Spectrum Analyzer

BNC/TEE Adaptor

1Q:1 Probe

DC Function, Acc. £0.05%.
Resolution B Digits.

Freq. Measurement to 20MHz.
Acc: + 2 counts. Resolution 8 Digits.

Vertical BW DC to 275MHz.
Deflection 0.01V to 10V/Div. Horizon-
tal Sweep 0.05uz,

Freq. Range 20MHz to 40MHz.
Amplitude Accuracy: +0.2dB.

Sine Qutput: TkHz,
Amplitude: 1VRMS into 10k,

Accuracy: £0.2%.
Power Rating: 1w.

Freq. Range 40MHz to 1Z0MHz.
Amplitude Acc: +0.5dB.

Male Female Female BNC.

1M, 20-28pf input capacitance,

-hp- 3455A

-hp- GI2BA

hp- 1725A

-hp- 3585A

-hp- 332BA

-hp- 11048C

-hp- 85688

hp- 1250-0781

-hp- 10041A

NOTE

If the voltage measured across A3RI13 in-
dicates a large current drain, suspect bad

RAMS.

Servicing personnel should wear a static con-
trol  wristhand to avoid Electrostatic
Discharge (“Static Zap’’} of the components
within the 3314A. Potentials as low as 500V
though not noticed by touching the instru-
ment, can damage Sensitive components
within the instrument.

D. Sirpultaneously short the (+) terminal of A3B1 to
ground while measuring the DC voltage across the bat-
tery. Maintain the short and measurement for approx-
imately five seconds. Monitor the voltmeter display and
verify that the voltage remains >2.20V. (REMOVE
SHORT IMMEDIATELY AFTER MAKING THIS
MEASUREMENT. )}

NOTE

If the battery voltage failed to remain
= 2.20V, suspect not only bad RAMs, but
also the possibility that A3CR2 may have
been destraved while probing. This would
result in current loading by the power sup-
plies.

E. Measure the voltage at pin 18 of A3U211 with
respect to ground. The voltage should be = 2.5VDCbut
< 33VDC,

NOTE

This step is a check to insure that the short
applied in step D did not drain A3B1 below
its required operating potential.

5-3. POWER SUPPLY ADJUSTMENT

This adjustment enables the 3314A to generate accurate
voltage levels (through Amplitude Calibration) and
calibrate its frequency over the proper range by setting
the = 15VDC and + 15VDC supply levels and measur-
ing the +5VDC supply.

Equipment Required:
-hp- 3455A Digital Voltmeter
Procedures:
A. Preset the 3314A.
B. Set the digital voltmeter as follows:
Function
Range ..... b et Auto
Trigger Internal

Off
Sample Rate ............ e Maximum
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C. Using the voltmeter, measure the — 15VDC sup-
ply with respect to ground on A1J5 pin 17.

D. If necegsary, adjust A3R113 until —15VDC
+ 5mV is measured on the volimeter.

E. Measure the +15VDC supply with respect to
ground on AlIS5 pin 20.

F. If necessary, adjust A3RI114 until +15VDC
+5mYV is measured on the voltmeter.

G. Measure the +5VDC supply with respect to
ground at A3TP3. The level should be 5.1VDC
+100mV.

NOTE

If the voltage measured in step G is below
the specified level, disconnect cables A3J1
through A3J3 while continuing to monitor
the + 5V supply at A3TP3. This will deter-
mine which PC assembly is causing the
failure. If after J1 through J3 have been
disconnected the voltage remains below the
required level, suspect problems with either
the controlier hardware or power supplies.

5-4, 5V SWITCHING SUPPLY FREQUENCY CHECK

This procedure measures the Switching Frequency of
the +5VDC supply.

Equipment Required:

-hp- 5328A Universal Counter
-hp- 10041A 10:1 Probe

Procedures:
A. Preset the 3314A.
B. Set the counter as follows:

Function ......ccovievvnnnn. e eaaen
Resolution ........cccovvevnnns e

Coupling

Attenuation ............. e

Input Termination .

Sample Rate ........ e Adjust CCW
as necessary

C. Using the probe, measure the Switching frequency
at the collector of A3(Q108. The frequency should be
33kHz +3.3kHz.

Adjustments

NOTE

Note that this is the “average’ value and
that instantaneous deviations greater than
the 10% spread may occur. If the measured
frequency remains outside the 33kHz
+ 3.3kHz range, suspect hardware problems
or a possible short of the +5V supply.

5.5, CRYSTAL DSCILLATOR FREQUENCY CHECK

This procedure measures the Crystal Oscillator frequen-
cy.

Equipment Required:

-hp- 5328A Universal Counter
Procedures:

A. Preset the 3314A,

B. Set the counter as follows:

Function
Resolutiont ......covnvennnn J N
Level A ........ e e Preset
Slope . ..ovvvnnnn e +
Coupling ........oo... Cemeeeiaaees
Aftenuation
Input Termination
Sample Rate

as necessary

€. Using the counter, measure the Crystal Oscillator
frequency at A3TP5 (MPU CLK 1) and A3TP4 (MPU
CLK 2). The frequency should be 1.0MHz x 50Hz.

NOTE
If the frequency measured in step C is oul-

side the given range by 10% or more, the
crystal may have to be replaced.

5-6. RAM/ROM TEST

This procedure checks for RAM or ROM failures within
the 3314A and tests the functioning of the front panel
keys.

Equipment Required:
NONE
Procedures:

A. Turn the 3314A OFF, then ON, while
simulianeously pressing the *ARB" key.
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Tabla 5-2. RAM/ROM Location and Reference LED's

ROM Test

LED OFFSET | SYM

Refarence U210 | 0209

Designator

AOM
Address 28000-
Block oFFF

AQQQ-
8000

RAM Taat

SWITR START sTOP
LER INTVL FREQ FREQ MKR

Reference uz3q U233z Uzn Uziz

Designator

UFPER4
CMOs

LOWER&
CMOSG

LOWER4
NMQS

RAM UPPER4
Location NMOS

B, After power has been restored to the 3314A,
release the “ARB"’ key.

C. The 3314A front panel will be blank for approx-
imately 30 seconds while the RAM/ROM Test is in Pro-
gress. At the end of this period, all front panel LED'S
and display segments should illuminate.

D, RAM or ROM failures are indicated by the non-
illumination of the LED corresponding to the selected
front panel parameter listed in Table 5-2, For example,
if the ROM with reference designator U236
failed, the “AMPTD”’ LED on the 3314A front panel
would not illuminate.

NOTE

Should a LED assigned to the RAM/ROM
locations fail to illuminate, press its cor-
responding key, If the LED illuminates when
the key is pressed, then the RAM or ROM is
probably bad. If the LED does not il-
luminate when the key Is pressed, then the
LED is muost likely defective,

E. After replacing any failed RAM or ROMs, repeat
test beginning with step A. This is necessary because of
the serial manner in which the RAMs are checked. (The
RAM test stops after the first bad RAM is found.)
Repeat this test until all RAM (and ROM) LEDs il-
luminate then proceed to step F.

F. After determining RAM/ROM quality, press each
front panel key and verify that its corresponding LED
toggles. This assures that each key functions properly.

G. Observe the rightmost seven segment display

while pressing the ““‘Range Up" key. Segment “B” of
the display (see Figure 5-1), should toggle.

5-4
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H. Press the “Range Down’’ key to verify that it tog-
gles segment *“C”’ (see Figure 5-1), of the seven segment
display,

I. Press Modify keys **+—*" and **—"* to verify that
they toggle segments *“F’* and *““E’’ respectively.

3:&_’:°

D

Figure 5-1. $even Segment Display

J. Observe the ““1’* on the left side of the 3314A
display. Rotate the Modify Knob clockwise to confirm
that the upper segment toggles. Rotate the Modify Knob
counterclockwise to confirm that the bottom segment
toggles.

K. Recycle the power on the 3314A to exit the
RAM/ROM test. ““E09”* will appear in the display due
to the memory in RAM that was lost while the test was
being performed. This is the normal instrument
response,

5-7. AMPLITUDE CALIBRATION REFERENCE VOLTAGE
CHECK

This procedure verifies the Reference Voltage levels for
Amplitude Calibration.

Equipment Required:
-hp- 3455A Digital Voltmeter
Procedures:
A. Preset the 3314A.
B. Set the digital voltmeter as follows:
Function
Trigger Internal
Math ............. i Off
Sample Rate ..., i
€. Using the voltmeter, measure the voltage between
AlUB05 pin 3 and ground. The level should be
+ 5.515VDC +0.005V.,

D. Measure the voltage between A1UR03 pin 6 and
ground. The level should be —5.515VDC +0.005V.

w
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NOTE

If the voltages measured in steps C and D are
gutside their given tolerances, check the
levels of the +15VDC and — ISVDC sup-
plies. Adjust the supplies if necessary and
repeat steps C and D of this test. If the
voltages still do nat meet the specification,
check the values of A1R804 through AIRE07
against those given on the schemalic.
A1U/805 may also need to be replaced.

5.-8. MULTIPLEX DAC OFFSET ADJUSTMENT
This adjustment cancels the offset voltage of A2U207,
thus assuring the proper functioning of the Multiplex
DAC.
Equipment Required:

-hp- 3455A Digital Voltmeter
Procedures:

A. Preset the 3314A.

B. Set the digital voltmeter as follows:

Function

Trigger

Math
Sample Rate

Due to the precision required for this adjust-
ment, connect the 3455A ground to A2J8
pin 4 af the 3314A4.

C. Using the voltmeter, measure the DC voliage be-
tween A2U213 pin 1 and ground. The level should be
0.0vDC £0.ImV.

D. If necessary, adjust A2R212 (DAC Offset) until
0.0VDC +0.1lmV is measured.

NOTE

Sweep and Amplitude accuracy are qffected
by this adjustment.

Adjustments

5.9. FREQUENCY ACCURACY CALIBRATION
ADJUSTMENT

This adjustment sets the Frequency Calibration poten-
tiometer to the center of the calibration range, thus in-
suring the 3314A’s ability to calibrate frequency over its
entire operating temperature range.

Equipment Required:
NONE

Procedures:
A. Preset the 3314A.

B. Set A381(4) and A351(5) to the “‘closed’ posi-
tion.

C. Turn the 3314A OFF, then ON,

D. Return A351(4) and A351(5) to the “open’’ posi-
tion. (The 3314A is now in Test Mode 01.)

E. Adjust A2R429 (Freq Cal) until 000 +002 is
shown in the 3314A display.

F. Press the “Range Down’’ key to return the 3314A
to normal operation. Verify that the instrument passes
the calibration without **E31°" appearing in the
display*.

*NOTE*

If “E3I" continues to be displayed, press
the “Range Up’ key four times to set the
Sfrequency to I10MHz. If “E31" was
displayed as the frequency changed o
10MHyz, adjust A1C218 (I0MHz Adjust) in
either direction and perform a calibration
(**Blue*, “RCL"’). Repeat adjustment and
calibration untif “E31"' no longer appears
when the calibration is performed, (If E31
continued to appear after adjusting A1C218,
check the power supplies for proper
amplitude, adjust if necessary, and repeat
Frequency Accuracy Calibration adjust-
ment.)

5-10. Z-AXIS POLARITY OBSERVATION

This procedure measures the amplitude of the Z-Axis
Marker pulse and verifies its change in polarity when the
Z-Axis switch 1s toggled.




Adjnstments

Model 3314A

3314A

I-AX1E

=

- O

t L") \': L o w " e [F] o

LL LDt
[T e
eL UL ’@ @.L

I

| T23A
OSCILLOSCOPE

= \

3314 B=2

Figure 5-2. Z-Axis Palarity Observation

Equipment Reguired:

-hp- 1725A Oscilloscope
Procedures:

A. Preset the 3314A.

B. Set the oscilloscope as follows:

Volts/Div , ,
Coupling

Vert Display
Internal Trig
Time/Div ., ..
Horiz Display

C. Connect the 3314A%s “Z-Axis” output to the
oscilloscope’s channel A input.

D. Enable the 3314A Linear Sweep.

E. Observe the waveform on the oscilloscope. The
waveform should have the amplitude and polarity as
shown in Figure 5-3 if A25501 is in the “BLK + ** posi-
tion. If A25501 is in the ““BLX —-’' position, the
waveform should appear as shown in Figure 5-4.

NOTE
Note the position that the Z-Axis switch is
currently in. It should be returned to that
Dosition as soon as this rest is completed.
F. Switch A25501 from its previous state and observe

the W_aveform’s change in polarity. This assures that the
Z-Axis switch is functioning properly.

5-6

G. Return A25501 to the position it was in when the
instrument was received.

5-11. LOG SWEEP START FREQUENCY
ADJUSTMENT

This adjustment provides accurate Log Sweep Start fre-
quencies by setting the Frequency Control Voltage
(FCV) to the correct level.
Equipment Required:

~hp- 5328A Universal Counter
Procedures:

A, Preset the 3314A.

B. Set the counter as follows:

Function

Periods Averaged |

Coupling

Attenuation

Sample Rate ........... veennaea . Adjust CCW
A% NECesSAry

C. Connect the 3314A to the counter.
D. Enable the 3314A “Log Sweep®'.

E. Perform a calibration of the Sweep Stop frequen-
cy by pressing ““Blue*’, “RCL*.

F. Press ““Man Sweep'”.
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2TVp-p—- 30Wp-p |

27V p-p— 30Vp-p

Figure 5-3. Z-Axis Polarity Observation “BLK+"

G. Press ““Stop Freq’' and record the period
measured on the counter. (This period should be be-
tween 97.8us and 102.2u8.)

H. Press “‘Start Freq’. 1000Hz should now be
displayed on the 3314A.

I. While monitoring the counter’s display, adjust
A2R427 (Log Sweep) until a reading 10x the period
recorded in step G (+ lps) is measured on the counter,

NOTE

If this adjusiment fails to provide accurate
Log Sweep Start frequencies, suspect pro-
blems with either the frequency penerator on
the Al board, the Freg/Sym DAC, or the
FCV line.

Figure 5-4. Z-Axis Polarity Dbservation “"BLK-"

6-12. LINEAR SWEEP START FREQUENCY ADJUSTMENT

This adjustment insures accurate Linear Sweep Start
frequencies by providing the proper reference to the
Multiplex DAC,

Equipment Required:
-hp- 5328A Universal Counter

Procedureas:
A. Preset the 3314A.

B. Set the counter as follows:

Function
Resolution ..

Coupling
Attenuation

3314A

Er==era|

||_ L L,_L_l_l_L__l_
Lot il

L,@ LULje r@ﬁ@j
SYNC\

[OOMHz UNIVERSAL COUNTER

Jt4 B=5

Figure 5-5. Log Swaep Start Frequency Adjustment
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33l4A
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5328A
[OOMHz UNIVERSAL COUNTER

Figure 5-6. Linear Sweep Start Frequency Adjustment

C. Connect the 3314A to the counter.
D. Enable the 3314A “Linear Sweep”’.

E. Perform a calibration of the Sweep Stop frequen-
cy by pressing “‘Blue’, “RCL".

F. Press “Man Sweep'’.

G, Press “Stop Freq’” and record the period
measured on the counter. (This period should be be-
tween 99.7us and 100.34s.)

H. Press ‘‘Start Freq'.
displayed on the 3314A.

1000Hz should now he

I. While monitoring the counter’s display, adjust
A2R205 (Lin Sweep) until a reading 10x the period
recorded in step G (£ 1us} is measured on the counter.

NOTE
If this adjustment fails to produce the
desired results, consider possible problems
with A2U201 or the A2U212 analog swiich.

5-13. BC DFFSET ADJUSTMENT
This adjustment assures accurate DC Offset levels,
Equipment Required:

-hp- 3455A Digital Voltmeter

Procedures:

A. Preset the 3314A.

5-8

B. Set the 3314A as follows:

Function
DC Offset

C. Set the voltmeter as follows:

Function

Trigger

Sample Rate

D. Connect the 3314A to the digital voltmeter.

E. Note the DC Offset measured on the voltmeter. If
necessary, adjust A2R267 (DC Zero) until an Offset of
0.002VvDC £5mV is indicated by the voltmeter.

NOTE

If small errors between the actual and dis-
played offset continue lo exist after ad-
Jjusting A2R267, check the values of
A2R233, A2R234, A2R264, A2R2635, and
A2R266 against those given on the schema-
tic. If large errors result, look for problems
on the output amplifier board.

5-14. PHASE LOCK PHASE ADJUSTMENT

This adjustment insures the Phase accuracy between the
3314A and the reference to which it is locked, by
regulating bias currents which control the phase dif-
ference and stabilize the phase locked loop.
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3314A

3455
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Figure 5-7. DC Offset Adjustment

Equipment Required: C. Set the oscilloscope as follows:

-hp- 1725A Oscilloscope Chan. A Chan. B

Coupling
Procedures: Volts/Div

Vert Display

A. Preset the 3314A, Int Trig
Time/Div

B. Set the 3314A as follows: DLY Time Int
Horiz Display

Trig Intvl . D, Connect the “Sync” and “‘Trigger” outputs of
the 3314A to oscilloscope channels A and B respective-

ly.

| 725A
OSCILLOSCOPE

= —

>

Figure 5-8B. Phase Lock Phase Adjustmant
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Figure 5-9. Symmetry Adjustment

E. Activate “‘Range Hold” on the 10kHz range by
pressing the “‘Freq' key followed by the
““Blue” /**Range Down'’ keys.

F. Qbserve the waveforms displayed on the
oscilloscope. Both square waves should be in phase.
Center both waveforms around the oscilloscope’s x-axis
graticule.

G. Set the phase on the 3314A to + 180°.

H. Set the “Delayed Time/Division’ knob on the
oscilloscope to 0.5gs.

I. Adjust the Time Interval Stop Control until the
Marker overlaps the rising edge of the 3314A Trigger
square wave (chan. B).

J. Change the oscilloscope’s ““Horiz Display” to
“DLY'D” and increase the beam intensity,

K. Using the “Time Interval Stop Control™, set the
rising edge of the Trigger signal so that it is centered on
the oscilloscope’s y-axis graticule.

L. Adjust A2R113 (Phase + 180} so that the falling
edge of the 3314A *Sync” square wave coincides with
the ““Trigger™ rising edpge on the y-axis graticule*. The
edges should not be more than 166ns apart.

*Note*

Expect at least lus of phase jitter on lhe
“Sync” falling edge. Adjust the edge so that
the y-axis graticule appears in the “‘center®’
of the jitter.

M. Set the phase on the 3314A to —180°. The
“Bync’’ waveform will shift a full period in relation to
the “Trigger’ waveform.

N. Adjust A2R108 (Phase — 180) 50 that the falling
edge of the 3314A “Sync’® square wave coincides with
the ““Trigger’’ rising edge on the y-axis graticule*. The
edges should not be more than 166ns apart.

FNote*

Expect at least Ius of phase jitter on the
“Svnc’’ falling edge. Adjust the edge so that
the y-axis graticule appears in the “‘center”
of the jitter,

Q. Set the 3314A phase back to + 180° and verify
that ‘““Phase -+ 180" is within its specification, If
necessary, adjust A2R113 until the specification is met
(< 166ns).

P. Set the 3314A phase to —180° and verify that
““Phase — 180" is within its specification (< 166ns). Ad-
just A2R108 if necessary.

(). Repeat steps O and P until both phase ad-
justments remain within specification.

R. Set the 3314A phase to 0°, Verify that both the
“Sync’’ and “Trigger’* waveforms are in phase.

5-15. SYMMETRY ADJUSTMENT

This adjustment minimizes the second harmonic of the
differential triangle wave thus producing a symmetrical
waveform. This assures that the functions derived from
the triangle wave (sine, square), will also be sym-
metrical.
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Equipment Required:

-hp- 3585A Spectrum Analyzer
Procedures:

A. Preset the 3314A,

B. Set the 3314A as follows:

Amplitude
Function ............... e triangle

C. Press ““Instr Preset’’ on the spectrum analyzer.
. Set the spectrum analyzer as follows:

Stop Freq

E. Connect the 3314A to the spectrum analyzer by
first removing phono cable A1J8 from the instrument.
Second, move the ““Sync’’ cable from Al1J1 to A1J2 and
connect the 3314A to the analyzer’s 508 input via the
3314A%s “Syne’’ output. (See Figure 5-9.)

F. Press “*Manual’’ on the spectrum analyzer and
enter 1kHz. This places the spectrum analyzer marker
over the 3314A fundamental.

G. After the counter reading on the spectrum
analyzer screen has stabilized, press the following key
sequence:

“MEKR - OF5—~STEP”
“Counter”’ {Off)
“Offset’”

“Enter Offset’”
““Manual”’ (Enter 0Hz)
““Manual”

“Up Arrow"’

“Up Arrow®’

The marker on the spectrum analyzer screen is now over
the second harmonic of the 1kHz triangle wave signal.

H. Note the amplitude of the second harmonic (see
screen upper right). This level should be = —75dB. If
necessary, adjust AIR110 (Symmetry) on the 3314A un-
til this level is brought into specification.

1. Press “*Cont® on the spectrum analyzer. Observe
that the 1kHz spectrutn up to the 9th harmonic i3
displayed on the screen.

J. Check the level of the EVEN harmonics (4th-8th)
to verify that they are = —75dB.

K. Place phono cable A1J8 back in the instrument
and move the “Sync’’ cable back to AlJ].

Adjustments

NOTE

If this adjustment fails to yield satisfactory
results, check for possible problems with
either the Freg/Sym DAC or the AIUI03
biasing circuit.

5-16. HOLD PHASE ZERO ADJUSTMENT

This procedure sets the zero point of the servo loop by
adjusting the offset of the input to the Hold Phase Ser-
vo Amplifier.

Equipment Required:
-hp- 1725A Oscilloscope

Procedures:
A. Preset the 3314A.,

B. Set the 3314A as follows:

Frequency
Amplitude ...............00al ... 1OVp-p
Function triangle
Trig Intvl

C. Set the oscilloscope as follows:

Volts/Div

Time/Div

{70101 +1 11 +1- S e
Vert Display

IntTrig.....ccvvivivvnnn i A
Horiz Display .. ............. e

D. Connect the 3314A to the oscilloscope.

L. Using the Vertical Position knob on the
oscilloscope, adjust the display until the triangle wave is
centered around the x-axis graticule.

F. Observe the horizontal segment of the waveform
between the triangle bursts, If necessary, adjust AIR269
(Hold Phase Zero) until the segment is centered on the
X-axis graticule.

NOTE

Gate, N Cycle, 1/2 Cyele, and ARB modes
are affected by this adjustment.

5-17. DG/AG BALANCE ADJUSTMENT

These adjustments minimize residual signals at OV
amplitudes and insure amplitude accuracy while
“Amplitude Range Hold"”’ is activated.

5-1]
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Figure 5-10. Hold Phase Zero Adjustment

Eguipment Required:
-hp- 1725A Oscilloscope
Procedures:

A. Set A351(4) and A3S1(5) to the “‘closed”’ posi-
tion.

B. Turn the 3314A OFF, then ON.

C, Return A3SI{4) and A3S1(5) to the ““open’® posi-
tion,

D. Press ““Range Up”. (The 3314A is now in Test
Mode 02,)

E. Set the oscilloscope as follows:

Volts/Div
Time/Div
Vert Display
Int Trig

Horiz Display
Coupling

Main Triggering

F. Set the Coupling Select lever on the oscilloscope to
ground and center the trace on the x-axis graticule.

G. Set the coupling on the oscilloscope back to DC
and connect the 3314A’% “Syne” and “Function’ out-

17254
OSCILLOSCOPE

3314 5-11

Figure 5-11. DC/AC Balance Adjustment
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Figure 5-12A. DC/AC Balance Sine Adjustment

puts to the oscilloscope's “‘Ext Trig"" and channel A in-
puts respectively.

H. Observe the ‘*‘pulsating’’ beam on the
oscilloscope. Adjust AIRS559 (Sine AC Bal) to make the
beam as narrow as possible.

I. While continuing to observe the beam on the
oscilloscope, adjust AIR542 (DC Bal) until the beam
(which will continue to pulsate} remains centered
around the x-axis graticule. (See Figure 5-12A.)*

*NOTE*

The beam may shift 1 or 2 divisions with
respect to the x-axis graticule which is
acceptable,

Y. Press “Range Up’ on the 3314A to invoke Test
Mode 03.

K. Adjust AIRS5I1 (Triangle AC Bal) to make the
beam as narrow as possible. {See Figure 5-12B.)

L. Press *‘Range Up’ two times to exit the test
modes and return the 3314A to normal operation.

NOTE

This adjustment may affect the symmetry of
the instrument. It is therefore recommended
that the symmetry (paragraph 5-15), be
checked and adjusted (if necessary) before
proceeding.

5-18. LOW FREQUENCY HARMONIC DISTORTION
ADJUSTMENT

These adjustments minimize the harmonic distortion on
the lower frequencies generated by the 3314A,

Adjustments

Equipment Required:
=hp- 3585A Spectrum Analyzer
Procedures:
A. Preset the 3314A.
B. Set the amplitude of the 3314A to 3.0Vp-p.

C. Press *“‘Instr Preset’' on the spectrum analyzer
and set the Stop frequency at 10kHz.

D. Connect the 3314A to the spectrum analyzer.

E. Determine the exact frequency of the signal by
pressing the following spectrum analyzer keys:

“Manual” (enter 1kHz)
*Counter’’ (on)

F. After the counter reading on the spectrum
analyzer has stabilized, press the following key sequence
(this accurately locates each harmonic):

“MKR — OFS—5TEP”
“Counter” (Off)
“Manual™ (enter 0Hz)
“Manual™

"“Up Arrow™
“MEKR--REFLVL”’
“Offset’ (on)

“Enter Offset’
**Manual”’

“Up Arrow™

The spectrum analyzer marker is now over the second
harmonic.

Figure 5-12B. DC/AC Balance Triangle Adjustment
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Figure 5-13. Low Frequency Harmonic Distortion Adjustment

A3 G, Set the amplitude of the 3314A to 10.00 Vpp.

H. Adjust A1R344 until the second harmonic is at its
minimum level.

1. Set the amplitude of the 3314A to 1.00 Vpp. Adjust
A1R563 until the second harmonic is at its minimum
level.

J. Repeat steps H and 1 until the second harmonic re-
mains at a minimum level across the amplitude range.

K. Press “Up Arrow” three times on the spectrum
analyzer to place the marker over the 5th harmonic.

L. Adjust A1R550 until the 5th harmonic level is at a
minimum,

M. Press “Down Arrow’" two times to place the
marker over the 3rd harmonic,

N. Adjust A1R551 until the 3rd harmonic is at a
minimum level.

Q. AIR550 and A1R551 interact. Therefore, repeated
adjustments of the 3rd and 5th harmonic levels will have
to be made to insure that they remain at a minimum.
(Third harmonic = -60dB. Fifth harmonic = -60dB.)

P. Press ““Instr Preset’” on the spectrum analyzer and
set the Stop frequency to 110kHz, Verify that harmonic

levels out to the tenth harmonic are less than or equal to
-60dB.

A3 See Section VI for “A'" explanations.
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5-19. AMPLITUDE CALIBRATION PAD SELECTION

This procedure is 2 method for selecting three resistors
which in turn minimize the amplitude difference bet-
ween the sine, square, and triangle functions. This
enables Amplitude Calibration to correct for accurate
voltage levels.

NOTE

DC/AC Balance and Low Frequency Har-
monic distortion must be completed before
proceeding.

NOTE

Due 1o the length and involvement of this pro-
cedure, It is recommended that the *‘Sine
Shaper Replacement Kit'' (P/N 03314-82501)
which contains a Sine Shaper IC and three
factory selected resistors, be ordered from the
nearest -hp- Sales and Service Qffice. This
procedure should be followed if the Kit is
unavailable or if the situation requires im-
mediate action.

Equipment Required:

-hp- 3455A Digital Voltmeter
-hp- 11048C 500 load

Procedures:

A. Preset the 3314A and set the amplitude to 10Vp-p.

w
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Figure 8-14. Amplitude Calibration Pad Selection.

B. Set the digital voltmeter as follows:
Function .....uvvvvinvrriinnennens ceeeas AC

Trigger Internal

Sample Rate Maximum

C. Remove the phono cable from ABJ1 and perform
a calibration on the 3314A by pressing ‘‘Blue”
“RCL". (E34 will appear in the display.)

D. Set the 3314A CAL OFF by pressing
“Blue’’/*“STO* and replace the phono cable,

E. Measure the voltage across pins 24 and 27 of
A1US502. If this voltage is = 0.404V, the following
selection procedure is invalid. Increase the value of
AIR322 until the voltage is = 0.404V and repeat adjust-
ment procedure beginning with step C. [f the voltage
across pins 24 and 27 was =< 0.404V, proceed to step F.

F. Connect the 3314A to the volimeter via the
3314A°s “Function’ output. (See Figure 5-14.)

G. Record the reading on the voltmeter. This is the

RMS value of the 3314A sine wave signal, Convert this
value to Vp-p using the equation:

Vp-p = 2.828 * RMS Reading

H. Change the function on the 3314A to square
wave,

I. Record the reading on the voltmeter. This is the
RMS value of the 3314A square wave signal. Convert
this value to Vp-p using the equation:

Vp-p = 2 * RMS Reading

J. Change the function on the 3314A to triangle.

K. Record the reading on the voltmeter. This is the
RMS value of the triangle signal, Convert this value to
Vp-p using the equation:

Vp-p = 3.464 » RMS Reading

L. Calculate the percent error between the sine wave
and square wave Vp-p amplitudes determined in steps
G and I using the equation:

ToError = [(square Vp-p — sine Vp-p)/sine Vp-p|
= 100%

If %oError is inside the — 12% to + 12% range, the sine
and square wave amplitude difference is acceptable,
proceed to step Q.

If WEBrror is outside the —12% to +12% range,
AlRS522 may be the wrong valie. However, gain errors
in the amplifier stages, or a decrease in amplitude of the
triangle signals at the inputs of A1U502 are possible
reasons for %FError failing to meet the specification. If
after investigation the above parameters prove accept-
able, proceed to step M.

M. From %Error calculated in step L and the value
of R522 currently in the board, determine the “‘padded’’
value of R522 using Table 5-3,

*NOTE*

If |%Error| is =30% (see Table 5-3), R522
can be determined using the equation:

R322 = 2/(%Error/122 + (1/259.6 +
2/R522 in Bd) + 2/R522 in Board)
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Table 5-3. R622 Selection Chart

% Error = (Square Vp-p — Sine Vp-p)/Sine Vp-p X100

-30% -24% -20%
HP PN To To To
-24% -20% -16%

-16% 12% 16%
To To To
-12% 16% 20%

0899-0051 505 466 421.7
06990274 540.9 505 466
08595-7649 588.1 540.9 505
{698-7388 660 588.1 588.1
06890163 7385 738.5 860
(6986965 845 845 738.5
06986804 979.3 845 738.5
06987387 1153 979.3 845
08986797 1364 1153 979.3
06990164 1.66K 1364 11563
06986329 21K 1.65K 1364
06956811 2.8K 21K 1.65K
06986862 412K 2.8K 21K
06990190 6.65K 412K 2.8K
0898-4427 14K 6.65K 4.12K
06984432 | 2. 14K 6.65K
06984436 | 2. 14K 14K
(698-3493
0698-3484
06958-4479

383
421.7
466
540.9
588.1
660
738.5
738.5
845
9783
1153
1364
1.86K
21K
28K
4.12K
14K
14K

N. Insert the “‘padded’’ value of R522 and repeat the
Low Frequency Harmonic distortion adjustment
followed by the DC/AC Balance adjustment.

O. Repeat steps C through L. If %FError still does not
meet the specification, then the adjustment fails. If
% Error does meet the specification, proceed to step P.

P. Measure the voltage across pins 24 and 27 of
ALUS02, If the new %Error meets the specification but
the voltage is > 0.361V, the adjustment fails. If the
voltage is < 0.361V, proceed to step Q.

Q. Calculate and record the average of the sine and
square wave Vp-p amplitudes determined in steps G and
I.

R. Using the average calculated in step Q, calculate
the *‘padded’ wvalue of AIRS506 (Sine/Square
Amplitude Adjust) given the equation:

R506(New) = (Avg/10Vp-p) * R506 (Currently in
Board}

Choose the closest 1% resistor.

8. Calculate the “‘padded’ wvalue of AIRS528
{Triangle Amplitude Adjust) using the equation:

RS528New = [(R306new/R5060ld)(10Vp-p)/tri-
angle Vp-p] * R528 in Board

where: ‘“R506new”’ is the value chosen in step R, and
“triangle Vp-p’’ is the value determined in step K.

Choose the closest 1% resistor.
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5-20. HIGH FREQUENCY HARMONIC
DISTORTION ADJUSTMENT

This adjustment insures accurate high frequencies and
minimizes high frequency harmonic distortion,

Equipment Required:

-hp- 1725A Oscilloscope
-hp- 8558B Spectrum Analyzer
-hp- 10041A 10:1 Probe

Procedures:

A. Set A3S1{4) and A3S1(5) on the 3314A to the
“‘closed”’ position.

B. Turn the 3314A OFF, then ON.

C. Set A351(4) and A351(5) back to the “open”
position.

D. Press “Range Up”’ three times to invoke test
mode 04.

E. Set the oscilloscope as follows:

Chan. A Chan.B
Volts/Div
Coupling
Vert Display
Int Trigger
Horiz Display

' ..:!i!l
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Figure 5.15. High Frequency Harmonic Distortion Adjustment

F. Set the spectrum analyzer as follows:

Input Attenuation

Freq Span/Div

Resolution BW Coupled at optirnum
FregStart ................... e OHz
Sweep Time/Div

Trigger ...... e i aaaieaaeas

Reference Level
Ref Level Fine

G, Connect the 3314A to the oscilloscope and spec-
trum analyzer. {See Figure 5-15.)

NOTE

Center oscilloscope trace with bath inputs
grounded.

H. Adjust “Input Atten™ on the spectrum analyzer
until the fundamental is within 10dB of fuli scale. Ad-
just *‘Ref Level Fine®” until the fundamental is referenc-
ed to the top graticule on the analyzer screen.

1. Using a non-ferrous screwdriver, adjust A1C2138
until the X-Y plot is centered (average of positive and
negative deviations is 0V) around the oscilloscope’s
x-axis graticule (see Figure 5-16),

J. Adjust A1C307 and A1C308 until the X-Y plot is
as flat as possible, (Note: Adjusting A1C307 flattens the
response while A1C308 minimizes harmonic distortion
levels, (See Figure 5-16.)

K. Repeat steps I and J until the trace on the
oscilloscope remains within 0.6Vp-p with a second har-

monic level < -35dB. (All other harmonics should re-
main below -30d4B.)

L. Press “Range Up’’ on the 3314A to exit test mode
04 and return the 3314A to normal operation.

5-21. ATTENUATOR HIGH FREQUENCY
COMPENSATION ADJUSTMENT

This adjustment compensates for stray capacitances on
the Qutput Amplifier board which result in a limited
amplifier bandwidth.

Equipment Required:
~hp- 1725A Oscilloscope*
* An oscilloscope other than the 1725A may be used

provided it has at least a 275MHz bandwidth, This is
necessary because the 3314A’s fast rise time can cause

Figure 5-16. High Frequency Harmonic
Distortion Adjustment
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an oscilloscope with a bandwidth less than 275MHz to
“ring’’, and in turn, mask the 3314A°’s actual response.

Procedures:
A. Preset the 3314A.
B, %et the 3314A as follows:

Frequency
Amplitude
Function

C. Set the oscilloscope as follows:

Volis/Div
Coupling
Vert Display
Int Trigger
Time/Div
Horiz Display

D. Connect the 3314A to the oscilloscope.

E. While monitoring the square wave on the
oscilloseope, adjust ABC29 until the overshoot of the
waveform is at a minimum. {(Avoid rounding the
waveform.)

5-22. X3 (OPTION 001) FUNCTIONAL CHECK

This procedure provides a functional check of Option
001 by verifying the amplitude level at the x3 output and
testing the 3314A Overload Protection feature.

Model 33144,

NOTE

This procedure applies only to those in-
struments which have had Option 001 in-
stalled.

Equipment Required:

-hp- 1725A Oscilloscope
-hp- 11048C 502 load
-hp- 1250-0781 BNC/TEE Adaptor

Procedures:
A. Preset the 3314A.
B. Set the amplitude of the 3314A to 10Vp-p.
C. Set the oscilloscope as follows:
Volts/Thv
Coupling
Vert Display
Int Trigger

Time/Div
Horiz Display

D. Set up and connect the instruments as shown in
Figure 5-18A.

E. Observe the x3 output on the oscilloscope. Verify
that its amplitude is 30Vp-p.

ciE O
A ARl

o b
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[ 725A
OSCILLOSCOPE

= —

—

3314 5-10

Figure 5-17. Attenuator High Frequency Gompensation Adjustment
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Figure 5-18. X3 (Option 001) Functional Check

F. Replace the 50 load on the front of the 3314A
with the BNC/TEE connector.

G. Move the cable from the x3 output to one end of
the TEE.

H. Observe the oscilloscope and verify that a signal is
present at the output of the 3314A.

I. Using another cable, connect the x3 output to the
other end of the TEE. (See part B of Figure 5-18.)

J. Satisfactory operation of the Overload Protection
feature is indicated by a flashing “E51” in the 3314A
display. The flashing ‘‘E51"’ signifies that all attenuator
relays on the A8 board have opened in order to protect
the 3314A from the excessive voltage present at the
Function output. The open relays can also be detected
by observing the oscilloscope and noting the shift of the
signal to either a -+ 20V or —20VDC level.

5-23. X3 (OPTION 001) SQUARE WAVE RISE/FALL TIME
AND OVERSHOOT ADJUSTMENT

Adjusting A5CI12 affects both the squarewave rise/fall
time and the squarewave overshoot. To insure specified
performance over the entire range of specified loads,
ASCI2 should be adjusted when the X3 Qutput is driv-
ing 5008 and 250pF.

Required Equipment:

-hp- 1725A 275MHz Oscilloscope

-hp- 11048C 508 Feedthrough Termination ‘

A 5000 250pF feedthrough termination, consisting
of:

1 4994 resistor, -hp- part number 0698-4123

1 240pF* capacitor, -hp- part number 0140-0199

* The oscilloscope adds = 10pF of capacitance.
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Procedure:
A. Preset the 3314A.

B. Set the 31314A controls as follows:

Frequency ....ovvevvvevninennn- feeaaeas
Amplitude
Function Squarewave

C. Connect the 500 Feedthrough Termination to the
3314A%s Main Output. Connect the 5002, 250pF Feed-
through Termination to the 3314A%s X3 Outpur.

D. Connect the oscilloscope’s 1M input to the
3314A%s X3 Qutput,

E. Set the oscilloscope to display 2 complete ¢ycles
with the peaks of the square wave at the 0% and 100%
graticule lines.

F. Remove the 3314A"s bottom cover 1o gain access to
AS5C12,

G. Adjust ASCI12, using a non-ferrous alignment
tool, for minimum rise/fall time and overshoot. Over-
shoot should be < 5% of the peak to peak amplitude
while the rise/fall time should be less than 200ns.
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SECTION Vi
REPLACEABLE PARTS

6-1. INTRODUCTION

This section contains information for ordering parts.
Table 6-1 lists abbreviations used in Table 6-3,
Replaceable Parts and throughout this manual. Table
6-2 lists the manufacturer’s name and address by
manufacturer’s code numbers.

6-2. REPLACEABLE PARTS LIST

Table 6-3. Replaceable Parts List is organized as
follows:

1. PC Board Assemblies
Al, A2, A3, Ad, A5, A6, AB
2. Chassis Mounted Components
3. Chassis Components
4. Hardware

Table 6-3 headings include:
i. REFERENCE DESIGNATOR

Assombly Number  Componeat Type  Component Number

B |
AZR301

2. HP PART NUMBER

3, CD The Check Digit is used by -hp- to verify the
order has been transmitted correctly.

4. QTY The total quantity in the instrument.
5. DESCRIPTION The -hp- description of the part.

6. MFR CODE The manufacturer’s code. see Table
6-2.

7. MFR PART NUMBER The manufacturer’s part
number.

6-3. ORDERING INFORMATION

To order a part listed in Table 6-3, quote the -hp- part
number, check digit, quantity required and address the
order to the nearest -hp- office.

To order a part that is not listed in Table 6-3, describe
the part, its function, the instrument model and serial
number, the quantity required and address the order to
the nearest -hp- office.

6-4. DIRECT MAIL SYSTEM

Within the USA, -hp- can supply parts through a direct
mail order system. Advantages of using this system are:

1. Direct ordering and shipment from the -hp- Parts
Center in Mountain View, California.

2. No maximum or minimum on any mail order.
There is a minimum order amount for parts ordered
through a local -hp- office when the orders require bill-
ing and invoicing.

3. Transportation charges are prepaid. A small
handling charge is added to each order.

4, No invoicing. A check or money order must ac-
company each order.

Mail order forms and specific ordering information is
available through you local -hp- office. Addresses and
phone numbers are located at the back of this manuai.

6-5. SPECIAL HANDLIRG

The 3314A contains many static sensitive components.
Use the appropriate precautions when removing, han-
dling and installing all parts to avoid unnecessary waste.

6-6. PARTS KITS

The Sine Shaper/Amplitude Control 1C, A1U502, has
three bias resistors that must be factory selected.
Whenever replacing A1US502, order 03314-82501.
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Table 6-1. List of Abbreviations.

Model 3314A

. . capacitor
\ .. ceramic
oefficiant
eommon
composition
connaction

deposited
. double-pole doubla-throw
double-pole singla-throw

gallium arsenide
gigahertz = 10+9 hertz
guardied)

garmanium

groundied)

hanryfies}
mereury

assembly

- .. motor

. . battary

.. . capacitor
diade or thyristor
dalay lina

lemp

ABBHEVIATIONS

hariz {cyelels) per sacond)

insida diameter
. impregnated
. incandescant
insulation{ed)

Kilohmis) = 10+ 2 chms
kilohertz = 10+ 3 hertz

inductor
. .lingar taper
garithmic taper

milliampateis} = 10 - 2 amperes
. .megahertz = 10+6 hartz
megohrigl = 10+8€ ohms
matal film

manufacturer

millisecond

mounting

. milllvoitts) = 103 volts
microfaradis)

microsecondis)

microvoltis) = 10~ 6 yolts
Mylar @

nangamperaisi = 10 _g amperes
normally closed

negative positive zero

lzero ternperature cosfficiant)
nanosseondisl = 10~ 2 seconds
not separately replaceable

. .order by description
outside diameter

. picoampera(s)

printed  circuit

. picofarad(s) 10~ 12 farads

peak inverse voltage

pert of

, positionisi

polystyrene

otentiometer

. poak-to-peak

parts per millich

precigion {temperatura cosfficiant,
long term stability and/or telerance]

reaistor
rhodium
reot-mean-square

selenium
section(s)
silicon

.. .. transistor
transistor-dicde
. resistor{pack}

thermistor

. . transformer
-terminal board
. tharmocouple

test point

e slide
single-pola double-throw
single-pole  singla-throw

tantalum

. temparature  coafficient
titanium dioxide

.. ..toggle

tolerance

trimrmar

ransistor

voltis}
, - alternating current working voltaga

optimum valua selacted at factory,

average value shown (part may be omitted)

no stendard type number assigned
salactad or spaciel type

(& Dupont de Nemours

torminal strip
microcircuit

. .vacuum tubg, neen bulb, photocell, etc.

. fuseholdar

network

Table 6-2. Code List of Manufacturers

Manufacturer's Name

Address

Schurter AG H

Nippon Electric Co.
Toshiba Corporation

Any Satisfactory Supplier
Allen-Bradley Co.

Texas Instr. Inc. Semicond Cmpnt Div.

K D | Pyrofilm Corp.

Motorola Semiconductor Products
Fairchild Semiconductor Div.
Cornell-Dubilier Elek Div Fed Pac
TRW Inc. Boone Div.

Sprague Elect Co Semiconductor Div.
Siliconix Inc.

Signetics Corp.

Mepco/Electra Corp.

Corning Glass Works {Bradford)
National Semiconductor Corp.
Hewlett-Packard Co. Corporate Hg.
RCA Corp Solid State Div.

Beman Mfg Inc.

Bourns inc. Trimpot Prod Div.
General Instr Corp Opto Div.
Stettner-Trush Inc.

Arizona Coil Inc.

Sprague Electric Co.

TRW Inc. Philadelphia Div.
Mepco/Electra Corp.

Dale Electronics Inc.

Luzern, Switzerland
Tokyo, Japan
Tokyo, Japan

Milwaukee, Wi 53204
Dallas, TX 75222
Whippany, NJ 07881
Phoenix, AZ 85008
Mountain View, CA 94042
Sanford, NC 27330
Boone, NC 28807
Concord, NH 03301
Santa Clara, CA 25054
Sunnyvale, CA 940886
Mineral Wells, TX 76067
Bradford, PA 16701
Santa Clara, CA 95051
Palo Alto, CA 924304
Somerville, NJ 088786
"Etters, PA 17319
Riverside, CA 92507
Palo Alto, CA 94304
Cazenovia, NY 13035
Nogales, AZ 85621
North Adams, MA 01247
Philadelphia, PA 12108
Morristown, NJ 07960
Columbus, NE 68601
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Table 6-3. Replaceable Parts

Replaceable Parts

Retarence
Designation

HP Part
Number

Description

Mfr. Part Number

A1C101
Aol
A1C103
A1CT
AtC10e

A C10E
AGIOT
ATGTDE
A1C108
A1C2ZD

A1C202
AG203
A1C204
ATL205
ACZ06

A1C207
AMG208
A1C209
AlC210
AtGR1

ATCR13
A1Ca14
ANC215
A1C216
ATC217

AITGETH
AICZ218
A1C220
AtC2
A1GEH

AIG2E0
ACag1
ACTED
A1G283
ATCRG4

A1026Y
ACRER
A1C301
A1C302
A1G303

A1G304
ATGI05
ATGI0H
A1CROT
ATC308

AC209
SO0
A1C31
Al1C312
A1C313

A1C34
AICTE
A1CIIG
AICHT
AlEH

AlCI18
A1C320
ASC3EY
AlcIR2
ACIIE

A1C324
A1C401
A1Ca02
A1C403
AC4

3314A

Al 0331466501

0180.0376
(1190-0378
D180.0187
0160-4813
0160-4571

01604813
0190-458T1
0160-4789
01604788
0180-4832

0160-4832
0160-2235
0160-5528
0160-6530
0160-5631

0160-5532
0160-4033
0160-4832
016Q-3048
0160-4832

0180-2791
01604781
01604832
(605612
M60.4932

P121-0523
0160-4832
0160-4632
016045671

0160-4791

01504532
0160-4832
01680-4571
180457
01804571

01604571
01804832
0180-4511
0804832
Men-4e32

0160-4632
0160-4800
0160-5413
0121-0046
0321-0048

0160-5413
01604800
0160-4B32
0160.4832
0160.457

01604832
(1644832
0160-4832
0160.4819
41604919

01604832
D160-4832
0180-0309
0160-4832
D1BO.1746

0160-4671
01604832
0180.2623
0190.0229
0160-4671
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SAPACITOR-FRD 4TUF+-10% 35VDC TA
CAPACITOR-FXD ATUF+.10% 28v00C TA
CAPACITOR-FXD 2.2UF+-10% 20vDC TA
CAPACITOR-FXD 1B0PF +-5% 100VDG CER
CAPAGITOR.FXD IUF +80.20% S0VDC CER

CARAGITORSF XL 1B0PF +.5% 100V0C CER
CAPACITOR-FX[ .1UF +B0-20% S50VDG CER
CAPACITOR-FXD 15FF +.5% 100VEGC GER 04+-30
CAPACITOR-FXD 15PF +- 5% 100VDC CER D+-30
CAPACITOR-FXD .01UF »-10% 100VDC CER

CAPACITOR-FXD ,01UF »-10% 100YOC CER
CAPAGITOR-FXD .7SPF +-.25PF B00VDC CER
CAPAZITOR-FXD 2,6UF +-2.5% 50VDC
CAPACITOR-FXD .2SUF +-2.5% 100vDS
CARAGITOR-FXD 025UF +-2.5% 100V0DC

CAPAGITOR-FXD 2500PF +-2.5% 100vDGC POLYP
CAPACITOR-FXD .01UF +.10% 100vDC CER
CAPACITOR-FXD 01U »-10% 100vDC CER
CAPACITOR-FXD 250FF +.1% 100VDC MICA
CAPACITOR.FXD LOTUF +-10% 100VDC CER

CAPAGITOR-FXO 10PF +-5% 100VDC CER 04-30
CAPACITOR.-FXD 10PF +-5% 100VDGC CER 04-30
CAPACITOR-FXD ,D1UF +-10% 100VDC GER
CAPACITOR-FXD A70CPF +-5% 160VOC CER
CAPACITOR-FXD .01UF +-10% 106VES GER

CAPACITOR.Y TRMR-PSTM 1-8.5PF TH0V
GAPACITOR-FXP Q1UF +-10% 100VDC CER
CAPACITOR-FXD 1000PF +.20% SOVDC CER
CAPACITOR-FXD .1UF +80-20% S0vD3 GER
CAPACITORFXD 10FF +-5% 10000 CER 0+-30

CAPACITOR-FXD 1000FF +=20% H0VDO CER
CARACITOR-FXD 01UF +-10% 100VOC CER
CARACITOR-FXD .1UF +B0-20% S0VDC CER
CAPACITOR-FXD .1UF +50.20% 50VDG CER
CAPACITOR-FXD TUF +80-20% S0VDC CER

CAPACITOR-FXD 1UF +80.20% 50VDC CGER
CAPACITOR-FXD 01UF +-18% 100VRC CER
CAPACITQR-FXD .1UF +8D-20% S0VDG GER
CAPACITOR-FXD .Q1UF »-10% 100VDC GER
CAPACITOR-FXD O1UF +210% 100VDC CER

CAPACITOR-FXD JUF +410% 100VDG CER
CAPACITOR-FXE 120PF +-5% 1Q0VDGC CER
CAPAGCITOR.FXE 160PF +-58% 100V0C CER
CAPACITOR-Y TRMR-CER 9-35PF 200V PC-MTG
CAPACITOR-V TRMR-CER 8-36PF 200V PC-MTG

CAPACITOR-FXD 160PF +-5% 100VDC CER
CAPACITOR.FXD 120RF +-5% 100vYDC CER
CAPAGQITOR-FAD Q1UF +-10% 100VDC CER
CAPACITOR-FXD .01UF +-10% 100vDG GER
CAPACITOR-FXD .1UF +80-20% S0VDO GER

CAPAGITOR-EXD .01UF +-10% 100VEG GER
CAPACITOR-FXD LOTUF ++10% 100VDC CER
CAPACITOR-FXD .01UF +-10% 100VDG CER
CAPACITOR-FXD Z200PF »-5% 100vDC CER
CAPACITOR-FXD 2200PF +-5% 100vDG CER

CAPACITOR-FXD .01UF +.10% 100vDC CER
CAPACITOR-FXD .0{UF +-10% 100vDC CER
CAPACITOR-FXD 4. 7UF+-20% 10VDC TA
CARPACITOR-FXD 01LF +-10% 100VDC CER
CAPAGITOR-FXD 15UF«-10% 20vDC TA

CAPACITOR-FXD UF +80-20% SQVDC CER
CAPACITOR-FXD Q1UF +-10% 100vDC CER
CAPACITOR-FXD 12UF+.10% &VOG Th
CAPACITOR-FXD 33UF+.10% 1WDG TA
CAPACITOR.FXD  1UF +B0-20% EQVOC GER

334A

03314-66601

15004 74X9035A2-0Y 8
1600474 X8035A2-DY5
150D22EXI0ZOAR-OYE
CACORCOG181.1100A
SA105E1042AA

CAC02C0G181.J1004
SA108E102ZAA

CACO20GG1504100A
CAGOZCOG150J100A
CAGOZXTR103K100A

CACGO2XTR103K 100A

HEW-249
HEW-363
HEW-363

HE 0
CACOZK7R103K100A
CACOZKTRIOIK100A

GACOZXTR103K100A

CACHRCOG1 0001004
CACORCOGET00J100A
CACQZXTRID3K100A
SA101CAT2IAA

CACOZXTRI03K 1004

V1934
CACOZXTR103K100A
CACDEATRI0EM100A
SA105E1042AA,
CACOZCOGTI0H DA

CAGOZXTRTUEM100A
CACOAXTRIC3K100A
SAI0BE104ZAA
SATDSETIZAA
SAT0SEIR4ZAA

SA10SE104Z AN
CACOZXTR103K100A
SATD5ET1D4ZAA
CACOZATRIOIK 1004
GACOZXTRTOH 1004

GAGCOZXTR103KT00A
CAGOECOGT121J100A
CAGOZCOG1614100A
304322 9/35PF NBBD
304322 §/35PF MEEQ

CACO2C0G1E1.5100A
CACO2C0G1RTJ100A
CACOZXTRI103K100A
CACGENTRIDIK1G0A
SAT0SEI0AZAA

CACOZXTR103K 1004
CAGOEX7R103K100A
CACOZXTR103K100A
CACDACOGEZ2ITA0A
CACO4COGIAZI100A

GAGOZXTRIDIK100A
CAGOEX FRADIRTH0A
18004 7EX0M GAR-DYS
CACDZXTR103K100A
1500156X 302082-005

SAT0BE1045AA
CACOZXTR103K100A
1520351
1500336X501002-0va
SA106R104ZAA
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Qo

Description

Mir. Part Number

A1GE01
A1CRO2
ATC503
A1CE04
A1CBOS

A1CB08
ACETE
A1CB11
A1G512
LAl

AICHT4
A1GETS
A1G518
AIGE1Y
ATCER0

A1CR21
A1C522
ATGRT
A1CRd1
AIC543

A1GE0
A1CEO2
A1CEG
A1GEOS
AICEOT7

ATCE0R
ACEQD
AICTON
AIGTOR
A1C703

A1CT04
A1CT05
AICTO6
A1CT07
AYETOR

A1C708
A1C710
A1CEDY
A10a02
A1CH03

AICA04
AYCROG
A1CH06
AICBOT
Atcaga

A1CB08
A1CHIO
ATCBT
Alcaiz
A1CB13

A1CH01
A1CE02
AI1C503
A1CB04
A1COD5

A1C808
ATCE0T
AGH08
A1CS09
AlGI0

A1GHT
A1GE12
AGE21
A1CH2E
AICE23

A1Ca24
ARG
AtCa26
A1C827
AIGRIOT

0180-4E71
07160-4800
Q1604877
01 BO-4ET1
0150.4832

0160.4803
Q160-4832
0160.4571
0160.4571
0160-4832

01804832
01804571
0180-0228
0160-4671
01604832

01604832
0180.4832
0180-6523
01604832
o160-4532

01604832
0180-8523
0160-4832
0180-1746
0180-1748

01504706
P121-0451
0180.0197
07160-4571
01604571

0160-4832
Q1604530
0180-4632
4180-0187
Me0-4832

01604632
¢1680-4532
4160-4601
01604571
604671

H160-4571
01604571
01680-4571
0160.4803
Q1604832

01604832
01604832
01B0-0281
0160-4832
01604810

0180-4571
0160432
0160-4571
1604571
01804571

01804571
0160-4832
0160-4571
01604571
01804532

0160-4805
D160.4832
01605350
01604822
01604871

0160.4571
01604571
0160-4833
01604571
1801-0040
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CAPAGITOR-FXD .1UF +80-20% 50VDGC CGER
DAPAGCITOR-FXD 470PF +.5% T00VDC CER
CAPACITOR-FXI U +80-20% S0VDC CER
CAPACITOR-FXD .1UF +B0.20% S0VDGC GER
CAPACITOR-FAD O1UF +30% 100VERC GER

GAPACITOR-FAD GBFF +-8% 100VDC GER 0+.30
GAPACITOR-FXD D1UF «-10% 100VDG CER
CAPACITOR-FXD 1UF +80-20% SOVDC CER
GAPACITOR-FXD 1UF +80-20% 50VDC CER
CAPACITOR-FXD J0WIF +-10% 100VDC CER

CAPACITOR-FXD .01UF +-10% 100vDC CER
GAPACITOR-FXD .1UF +B0-20% 50VDG CER
CAPAGITOR-FXD 33UF+10% 10VDC TA

CAPACITOR-FXD UF +80-20% S0VDE GER
CAPACITOR-FXD .01UF «-10% 100VDC CER

CAPACHTOR-FXD .01UF »-10% 100VDC CER
CARACITOR-EXD OTUF +-10% 10005 CER
C-F 1PF --% 200v CERMLr RD

CAPACITOR-FXD .HUF +.10% 100YDC CER
CAPACITOR.FXD O1UF +-10% 100VDC CER

CAPACITOR.FXD JQ1LF +-10% 100VDC CER
C-F 1PF --% 200V CERMLr RD
CAPACITOR.FXD .01UF »-10% 100vDG CGER
CAPAGITOR-FAD 15UF+-10% 20VDC TA
CAPAGITOR-FXD 15UF+-10% Z0VOC TA

CAPACITOR-FAD 27PF +-6% 100VDC CER 0+-30
CAPACITOR-V TRMR-AIR 1.7-11PF 175V
CAFACITOR-FXD 2.2UF+10% 20VDG TA
CAPACITOR-FXD TUF +80-20% B0vVDG GER
GARACITOR-FXD J1UF +B80-20% S0vDG GER

GAPACITOR-FXD .01UF +-10% 100vD0 GER
SAPACITOR-FXD 1000PF +-20% SOVDG CER
CAPACITOR-FXD 1000PF »-20% S0VDC CER
CAPACITCR-FXD 2.2UF+-10% 20VDGC TA

CAPAZITOR-FXD O1UF +-10% 100VDC CER

CAPACITOR-FXD 1000PF »-20% 50VDC CER
CAPACITOR-FXD 1000PF »-20% 50VDC CER
CARAGITOR.FAD 100PF +-5% 100V00 CER

CAPACITOR-FXD 1UF +80-20% S0VDC CER
CAPACITOR-FXD .1UF +BD-20% S0VDC CER

CAPACITOR.FXD 1UF +80.20% SOVDC CER
CAPACITOR-FXD JUF +80-20% S0VDG CER
CAPACITOR-FXD .1UF +80-20% S0VDG GER
CAPACITOR-FXC 88PF +.5% 100VDC GER 030
CAPACITOR-FAD Q1UF +-10% 100VDGC CER

CAPACITOR-FXD J01LIF +-10% 100VDC CER
CAPACITOR-FXD .01UF +-10% 100VDC GER
CAPACITOR-FXD 1UF«-10% 35VDC TA

CAFPACITOR-FXD 0FUF +=10% 100vDC CER
CAPACITOR-FXD 330PF +.8% 100VDC CER

GCAPACITOR-FXD ,1UF +80-20% GOVDC CER
CAPACITOR-FXD .01UF +-10% 100VDG CER
CAPACITOR-FXD 1UF +80-209 S0VDS CER
CAPACITOR-EXD ILF +80.20% S0VDC CER
CAPACITOR-FXD IUF +80-209% 50VDC CER

CAPACITOR-FXD .1UF «80-20% 50VDC CER
CAFACITOR-FXD O1UF +-10% 100vDC CER
CAFACITOR.FXD AUF +80-20% S0vVDC GER
CAPACITOR-FXD 1UF +80-20% BOVDGC CER
GAPACITOR-FXD 1000FF +.20% 50VDC CER

CAPAUITORWFXD 47PF +-5% 100vDG CER D+-30
CAPACITTOR-FXD Q1UF »-10% 100VDC CER
CAPACITOR-FXD 300PF »-5% 100VDC CER
CAPACITOR-FXD 1000PF +.5% 100vDG GER
CAPAGITOR.FXD J1UF +B0-20% 50VDG CER

CAFACITOR-FXD .1UF +B0-20% 50VDC CER
CAPAGITOR-FXD AUF +80-20% S0VDG GER
CAPACITOR-FXD O 1UF +-10% 100VDG CER
CAPACITOR-FXD 1UF +80-20% S0VDC CER
DIODE-SWITCHING 30V BOMA 2NS DOD.35

SAT0BE104ZAA
GACOZCOGAT1J100A

CACOZXTRT0IK100A

CACQICOGEE0J100A
GAGOEXTR 03K 100A
SATOEEID4ZAA
SAIDEEI0AZAA
GAGOZX TR103K 100A

CACOZXTR103K100A
SATOSET0AZAA
150D336X801082-0YS
SA105E104ZAA
CAGOZXTR103KT00A

CACOZXTRI03K 1004
CACORXTRI03K100A
RFE121-811COGIRG
GACOEXTR103K100A
CACOZXTRI0IK 1004

CACRANTRIQAKIGIA
RPE121.81 1COGIRG
GAGOEXTR103K 100A
16001 6EXE0A0BR-DYS
1500156X902082-0YS

CACQ2C0G270.J100A
187-0108-024
150D226X5020A2-DY5
SA106E104ZAA
SAT05E104ZAA

CACOEXTRIOIK100A
CACOZXTRI0ZM100A
GACOZA TRI02M100A
1500225202 DAROTS
CACOZXTR103K100A

CACOZXTR102M100A
GACDEXTR102M100A
CACDECOG1014100A
SAI0GEI04ZAA
SAT06E104ZAA

SATDSEIN4ZAA
SAIDBE1MZAA
SAT05E104ZAA
GAGOZGOUEE0I1 00A
CACOZXTRIOIKTI0A

CACORXTRIOIKTODA
CAGUZXTRIOIKT00A
150D105X9035A2-DYS
CAGDZXTR1GIKTOCA
CAGORCOGIF 1004

SAT0BE104ZAA
CACOZXTR103K100A
SA10GE104ZAA
SAT0BE104ZAA
SAT0GE104ZAA

BA10SE1DAZAA
GAGOEXTR1DIK100A
SAT05E1042AA
SA105E104ZAA
CACOZXTR102M100A

CACORCOGATOL100A
CACOZXTR103K100A
GACO2COGIOTJTOOA
CACO03COGT02)100A
SA105E104ZAA

SA105E1D4ZAA
SA105E104ZAA
CACOZXTRIDIKT00A
SAT05E104ZAA
FOH1088

¢
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part
Designation Number

=19

Description Mir. Part Number

A1CR102 1801-0040
A1CRZDN 1901-0040
A1CRA0Z 1901.0040
A1CR202 1901-0040
A1CR204 19010040

AICRIDG 1901-0040
A1CR208 13901-0040
AICR20S 1901-0040
AICRa0 19010040
A1CR2B1 1901-0040

DICDE-SWITCHING 30V 50MA 2ME DO-35 FOH1088
DIODE-SWITCHING 30V SOMA 2ME DO-35 FOH1088
CIODE-SWITCHING 30V SaMA ENS DO-35 FOH1098
DIODE-SWITCHING 30V B0MA BNE DO-35 FOH1088
DIODE-SWITCHING 30V S0MA 2ME DO-35 FOH1088

PIGDE-EWITCHING 30V BOMA 2NE DO-35 FDH1088
DIGDE-SWITCHING 30V S0MA 2NS DO.35 FDH1088
DIGDE-SWITGHING J0V 50MA 28NS DO-35 FOH1098
DICDE-SWATGHING 20V 50MA 2NS DO-36 FOH108E
DIODE-SWITCHING 30V S0MA 2NS DO-35 FOH1088

DICCE-SWITCGHING 30V S0MA ZNS DO-35 FOH1088
DICOE-SWITCHING 30V 50MA 2NS DO-35 FDH109B
DICDE-SWITCHING 30V S0MA 2NS DO-36 FDM108B
DICDE-SWITCHING 30V S0MA 2NS DO.35 FOH1088
DIGDE-SWITCGHING 30V S0MA NS DO-35 FoH108g

DICDE-SWITCHING 200V 150MA BONS DO-34 BV17.A
DIGDE.SWITGHING 200V 150MA SONS DO-24 PV17.1
DICDE-SWITCHING 200V 150MA GONE DO-34 PVi7.1
DICDE-SWITCHING 30V 50MA 2MS DO-35 FOH1088
DICDE-ZMNR 2.7V 5% DOW36 PD=AW TC=-,044% ESZ30036-002

DICDE-SWITCHING 200V 150MA BONME DO-34 FV17.1
DIGDE-SWITGHING 200V 180MA S0NS DO-34 PV17.1
DICDE-SWITCHING 30V BOMA 2NE DO-35 FDH108
DICDE-SWITCHING 30V S0MA 2MS DO.35 FRH1088
DIGDE-SWITGHING 30V BOMA 2NS DO-36 FOH1088

DIODE-ZMNR 2.4V 5% DO-35 PDm4W TG, 037% S5Z30035-001
DIDDE-ZMR 12.7V 5% 0038 POm AW SR30016-1212
DIGDE-PWR RECT 200V 7T50MA DO-29 SR1358.0BHL
DICDE-PWR RECT 200V 750MA DO-20 SH1358-8BRL
DICDE-SWITCGHING 30V BOMA 2NS DO-35 FOH1088

DIGDE-SWITGHING 30V BOMA 2NS DO-35 FOH1088
DICDE-SWITCHING 30V 50MA 2MS DO.35 FOH1088
DIGDE-SWITCHING 20V B0MA 2NS DO-36 FDH1088
DIGDE-SWITCHING 30V 50MA 2NS DO-36 FDH1088
DIODE-SWITCHING 30V S0MA 2N5 DO-35 FOH10ag

DICDE-SWITCHING 30V BOMA 2NS DO-35 FOH1088

CORE-SHIELBING BEAD 56-590.55/4A8
CORE-SHIELDING BEAD BB-520-65/4A8
CORE-SHIELDING BEAD 5B8-690.85/4A8
CORE-SHIELDING BEAD Se-080.05/4A6

GORE-SHIELDING BEAD 5B8.580-85/4A8
CORE-SKIELDING SEAD £6-590-65/4A8
CORE-SHIELDING BEAD EB-580-85/4A8
CORE-SHIELDING SEAD 5B-590-85/4A8
CORE-SHIELDING BEAD SE.590.05/4A8

CORE-SHIELDING BEAD £6-550-95/4A8
CORE-SHIELDING BEAD 56.580-65/4A8
GORE-SHIELDING BEAD 56.590.85/4A8
SCREW-MACH M3 X 0,6 BMM-LG FAN-HD SOMOAR050M00E
SCREW-MACH M3 X 0.5 BMM.LG PAN.HD SOMOIDOSONODE

INSULATOR-BEAD GLASS
INSULATOR-BEAD GLASS
INSULATOR.BEAD GLASS
INSULATOR-BEAD GLASE
CONNECTOR-FHONG SINGLE PHONO JACK; DiP 16-24.0503

GONMECTOR-PHONO SINGLE PHONO JAGK; DiP 15-24-0503
CONN-POST TYPE .166-PIN-3PCG 4-CONT
CONN-POST TYPE .166-PIN-SPCG 6-CONT
CONNECTOR-POST TYPE

SQUKET.IC 16-CONT DIP-SLOR ICN-1638-53.G

RELAY-REED 1A S00MA 200VDC SVOC-COIL HEIZ1AS131
RELAY-REED 1A S00MA 200VDG SVOG-COIL HE321A5131
RELAY-REED 1A S00MA 200VDG SVDG-COIL HEIHASTH
RELAY-REED 1A S00MA 200VDE 6VDC-COIL HE3Z1A51
RELAY-REED 1A S00MA 200VDE BVDC-COR, HE3Z1AS13

RELAY-REEDR 1A S00MA 200VDC SVDC-COL, HE321A8131
RELAY-REED 1A 5000MA 200VDC SVDC.COIL HE221A5131
RELAY-REED 1A S00MA 200VDG SVDE-COL HE321AB131
INDUGTOR 25UH 10% 3D E3-2638
INDUGTOR 26UH 10% 30 ES.2638

.-

AICR262 1801-0040
AGRIM 19010040
AJORI02 19010040
A1CR360 1801-0040
ATCR361 13010040

ACRAO 1901-0519
1801.0519
1901-0519
1801-0040
AGRA0S 1802-0844

AICRAOE 1901-0819
A1CRA0T 1301.0518
ATGRSN 1801-0040
A1CRG0R 1901-0040
AICR503 18901-0040

- e N =

Ak ko AL TR A 0D

A1CRS04 1802-0943
AICAREDL 19802-0031
ATCRTOM 18010028
ATGHTOR 19010026
AICRT03 19010040

— Gkl B3R

A1CRT04 1801.0G40
A1CREM 1901-0040
A1CRA02 1801-0040
A1CRBO3 1801.0040
ACHRBO4 1901-0040

A1GRS01 1901-0040
A1EI0BA 9170-0854
AlE3NEE 9170-0854
A1E310 9170-0844
ATE3Y 9170-0894

AIESNZ 3170-0834
ATEN2 9170-0494
Al1E402 9170-0834
A1E403 9170.0084
A1E4D4 F170-0854

ATEGOS 9170-0094
A1ES06 8170.0894
A1ES03 817 0-0854
ATHIOA (515-0853
ATHIDIB 0515-0B53

ATHS0ZA 4130-0496
ATHEO2R 4330-0496
ATHBOEC 4330-0498
ATHS020 4330.0488
AN 1251.29639

AlJ2 1251-2068
AlJ3a 12816854
12813961
12562-1478
1200.0507

R

ATK201 0480-1348
ATK202 04580-1348
A1K203 0480-1348
ATK204 Od80-1346
ATK205 0450.1346

ATR2E1 0450.13465
AlkAD] 04801345
ATKTON 04B0-1346
ATLTH 2100-3334
AtLTOZ 9100-3334

1
[}
0
0
4}
1}
4}
/]
0
@
0
0
0
4
4
3
3
3
3
|
-]
|
2
4
g
a8
g
#
-]
&
]
g
B
2
2

¥ | See Intreduction to this section for erdering information
* Indicatey factory selected values
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceabie Parts

Reference HP Part
Desigration Number

(=14

Description Mfr. Part Number "

At1LDZ23 81001791
A1LB24 9100.17491
AlLD25 a100-1791
AlLD2E 9100-1845
ATMPT0TA 0300-1836

AtMFi01B 0300-1236
AIMPAD] 1200-0186
ATMPTOBA 12050474
ATMPTOBE 0340.0564
ATNPTORC 0535-0004

AIMPTOED 3060-0716
AIMPYOBE 2190.0913
ATMPTOBB 0340-0564
AIMP70BC 0535-0004
A1TMBPTOBRD 3050.0716

ATMPT0BE 21900813
A0t 1963-0563
A1G102 1853.0569
A1GH103 18580414
ATGTO4 19630414

A1G200 1053-0560
AlGaM 1863-0518
A12202 1953-0518
A1G203 1853-0518
AlG204 1853-0818

A1G205 1853.0069
A1GI208 18530639
A1GR07 1853-0639
A1020BA 1854.0928
AG2088 1884-0528

A1GR05A 1954-0938
A1Q2098 1854.0938
A1G210A 1854-0936
AlGE108 18540930
A1G211 1853-0839

GORE-FERRITE CHOKE-WIDEBANCIMP:=260 VR200-19/48
CORE-FERRITE CHOKE-WIDEBANDIMP:» 360 VRE00-19/48
CORE-FERRITE CHOKE-WIDEBAND;IMP:»360 VE200-19/48
INDUCTOR RF-CH-WMLD 330UM 5% .2DX.45LG 2500.08

STANDOFF-RVT-ON 6-MM-LG M3.0 X 0.5-THD

ETANDOFF-RVT-ON B-MM-LG M3.0 X 0.5-THD
INSULATGR-X3TR NYLON 771706 RED
HEAT SIMNK S6GL TO-220-08 BO7REB-0OM3

| INSULATOR-XSTR THRM-QNDCT 7403-09FR-51
NUT-HEX DBL-CHAM M3 X 0.5 2.4MM-THK

WASHER-FL MTLG NO. 5 128.IN.ID MASE20.C5
WASHER-LE HLOL MO, 4 115.IN-10
INSULATOR=XSTR THRM-CNDCT T4Q3-09FR-51
NUT-HEX DBEL-CHAM M3 X 0.5 Z4MM-THK
WASHER-FL MTLG NO, 6 128-IN-ID NASE20-CH

WASHER-LK HLEL N, 4 .118-IN0
TRAMSISTOR PNP 5| PDuw3i0MW FTad0MHZ SPE3F2IRLRA
TRAMSISTOR PNP 51 PDe3tOMW FTe40MHZ SPS3I2ZRLRA
TRANSISTOR J-FET 2M4353 N-CHAN D-MQCE
TRANEISTGR J-FET 3M4383 N«GHAN D-MCDE

TRANSISTOR PNP S| PDal3i 0MW FTudOMHZ SPS3JZERLRA
TRANEISTCR PNP TO-82 PO=3S0MW FTad0MHZ 5PS 8553
TRANSISTOR PNP TO-32 PDa3S0MW FTad0MHZ SRS 8553
TRAMSISTOR PHNP TO.92 PO=3L0MW FTed0MHI 8PS B5H3
TRANSISTOR PNP TQ-92 PO=350MW FT=40MHZE 5PS 8533

TRANSISTOR PNP £} PD=310MW FT=40MHZ EPE3322ALRA
TRANSISTOR SMLPNP QEPDN SPSTR4ERL
TRANEISTOR SMLPNP QSP0ON SPETe48RL
TRANMSISTORDUAL MPN PD=150MW SPEEE2EM
TRANSISTOR-DUAL MPN PD=350MW SPER625M

TRANSISTOR-DUAL NPMN PD=350MW SPEag2EM
TRANSISTOR-DUAL NPN FO=350MW SPSREEEM
TRANSISTOR-DUAL NPN PD=3G0MW SPERG2EM
TRANSISTOR-DUAL NPN PD=360MW SFERG25M
TRAMSISTOR SMLPNF QSR0N SPETE4ERL

TRANSISTOR SMLFNF GSPDN SPE7R4ERL
TRANSISTOR NPMN St TO-52 PD-380MW SPSEA47
TRANSISTOR NPN St TO-32 PO=350MW Sr55edT
TRANSISTOR JJFET 2N4393 N-CHAN D-MOOE 2N4393
TRANSISTOR J-FET 2N4353 N-CHAN D-MQODE 2N4383

TRANSISTOR SMLNEMN QSNON SPER028RL
TRANSISTOR SMLNPN QENDN SPEROZRRL
TRANSISTOR PNP §l PD=310MW FT=40MHZ SPE332ZRLAA
TRANSISTOR-JFET DUAL N-CHAN D-MODE TQ-78
TRANSISTOR MPN S| PCw300MW FTaZ200MHZ SPSS1GIRLRA

TRANSISTOR SMLPNP QZPDN.
TRAMSISTOR SMLFNF QSFDRM
TRANSISTOR SMLPNS QSPDN
TRANSISTOR SMLPNP @SPDN
TRANSISTOR SMLPNF QSPDN

~LALNNLN NGk =k e ARCN COCRGY b O®R DM D@l R b

AlQ2i2 1843-083%
ATD2T3 18540638
A1Q2i4 1864-0636
AIQ215 1855.0414
Mg 1R854 14

AlQat17 1854-1132
A1Q218 1654.1139
AIQ219 18630860
ATQ220 1655.0441
A1Q242 1854-1024

AlQ281 1853-0849
A1Q262 1853-0640
A1Q283 1853.0640
AlGEed 1853-0640
A1Q265 1853-06840

TRANSISTOR SMLPNP GSPON
TRAMSISTOR PNP S PL=310MW FT=40MHZ SP53322RLRA
TRAMSISTOR PNP &] PD=310MW FT=4QMHMZ SP53322RLRA
TRANSISTCR PMP 51 PDu3i0MW FTed0MHZ SPS3I2PHLAA
TRANZISTOR-DUAL PNP PD«GOOMW P 12102

A1Q288 1853.0640
A1GET 1863.0569
Alzan 1853-0569
A1Q283 1853-0568
A1Q270 1853-00B3

A1GQ272 1853-0569
A1QET3 1653-0564
ATQET 18530564
A1GQ2T75 18530569
A1QITE 1853-0669

A1QRTT 1854-1024
A1Q3H 1854-0636
A1GRIG2 1854.1139
A1G203 1854-0638
A1GQ204 18564-1939

A1Q306 1854-1022
A1Q308 1854.1139
AG30T 1854-1139
A GI08 1663-0075
AQI0 16854-0795

TRANZISTOR PNP 5| PDw310MW FTad0MMZ SP53322RLRA
TRAMSISTOR PMP 5) PDe210MW FTed0MHZ SPS2JZERLRA
TRANSISTOR PNF 51 PDa310MW FTedOMHZ SPE3JZ2RLRA
TRANSISTOR PNP 8 PD=310MW FT=40MHZ 3PE3322RLRA
TRANSISTOR PNP 51 PD=310MW FT=40MHZ SP53322RLRA

TRANZISTOR NPN Sl PD=300MW FTw200MHE SPS5103RLRA
TRANSISTOR NPN 5] TO-22 PRa350MW SPEhEdT
TRANSISTOR SMLNFM GISMNON SPS802BRL
TRANSISTOR NPN 51 TO-93 PR=350MW Sp55647
TRANSISTOR SMLNPN QENDN SPEA028AL

TRANSISTOR MPN 5! PD=350MW FTw300MHZ SPE3611RLRA
TRANSISTOR SVILNFN GSNDN SP5E028RL
TRANSISTOR SMLNPN QENDN SPSA02ERL
TRANSISTOR-DUAL PNP PD=400MW SD4751-001
TRANSISTOR MPM 51 TQ-92 PD=E25MW sPzR028
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See intreductian 1o thie section for ordering infermaticn ‘
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Revised 10/86




Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts
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RPescription Mfr. Part Number

Reference HP Part
Designation Number

TRAMSISTOR NPN 5] TO-92 PD=-82EMW SPEet2g
TRANSISTOR PMP 5] TO-92 PDuG2SMW SPSTE40
TRANSISTOR PNP 51 TD.92 FORE2EMW SPSTE48
TRAMSISTOR SMLPNP QEPDN SPE7BAERL
TRANSISTOR SMLNPN QENDN SPSE0ZoRL

TRAMSISTOR ShiLNPMN GENDN SPESR02EAL
TRAMNSISTOR SMLMNPMN GSNON Sp3B028RL
THRANZIETOR SMLMPMN QSNDN SPSBOZERL
TRAMSISTOR PMP 2M4032 S TO-8 PO=B0CMW 544044
TRANSISTOR PP S PD=3E0MW FTn700MHZ 556651

TRANSISTOR PNP 51 PDw3S0MW FTw700MHZ 286651
TRANSISTOR PNP 51 PDe3G0MW FT=T00MHZ 555651
TRANSISTOR NPN S| PO=300MW FT=200MHZ SPER103RLRA
TRANSISTOR PNP S) PD=210MW FTud0MHZ SPSII22RLAA
TRANSISTOR PNP 51 PD=310MW FT=40MHZ SPS3322RLRA

TRAMSISTOR PNP 51 PLed) OMW FT=40MHZ 5P53322RLAA
TRANSISTOR NPN SI PD=300MW FTw200MHZ CT-1200
TRAMSISTOR MPN §1 TO-52 PEmB2SMW SP3902E
TRANSISTOR NPN 51 TO-92 POmB2SMW SPSan2e
TRANSISTOR PNP 5 PD=310MW FT=40MHZ SPEI32ZRLRA

TRANSISTOR-DUAL PNP TO-78 PDw400MW SDAgEd
TRANSISTOR SMLMPN QSNDN SPEROZBRL
TRANSISTOR NP St TO82 PD=825WW SPER028
XSTR SMLPNP QSPDN XXX 174 004 SF23612RLAA
TRAMNSISTOR SMLMPM GSNEN SPSEOZERL

TRANEISTCR SMLENF GEPDN SPSTR4EEL

TRANSISTOR NPFN 8 PD=350MW FTa300MHZ SPS3611RLAA
TRANSISTOR NPN 5| PDw300MW FT=200MHZ SP36103RLRA
TRAMSISTOR PNP 51 POn31 OMW FT=d0MHZ SPE3322RLAA
TRANSISTOR NP S PDe300MW FT=200MMT SPE5103RLAA

TRANSISTOR PMP 5! PDm310MW FT=40MHZ SPEI3ZERLRA
TRANSISTOR PNE 51 PD=15W FT=50MHZ SJEQA4
TRANSISTOR MPN S1 PDu300MW FTw200MHZ SPSR103RLRA
TRANSISTOR NPN S| PD«15W FT=50MHZ SJE1634K
TRANSISTOR PMP 51 PDm310MW FT=40MHZ SP53328

TRAMSISTOR PHNP Sl PDe310MW FT=40MHE SPE332ZALRAA
TRANSISTOR NMPN S PDu300MW FTn200MHZ SPE5103IRLAA
ReF 411 .25% 1/2W MF ML-1B1
R-F 9 .01% 1/2W MF12 ML-181
R-F 4M 25% 1/2W MF 01121 ML-184

Al 18540795
AlGQ312 18530448
A2 1863-0448
A1Q314 1853.0639
AlQ315 19541138

ANRIE 18541139
AlQny 18541139
A1Q3te 18641138
A1R401 1853-0320
A1G402 1953-0203

A1D403 1663-0203
A1G404 1853-0203
A10405 1B54-1024
A1GEDY 1853-0569
ATGEQR 16530569

A1QE03 1853-0569
AVGR504 1854-0071
ATQE05 18540755
A1QE0G 1854.07595
A10Q509 1863-0569

AlGEM 18534517
A1QB02 1864-1138
A1QE03 18640785
A1QG0d 1853-0563
A1QBDS 1854-1130

AYQE0E 1863-0839
ATQEOT7 196541028
AT 18541084
A1Q702 1853-0569
MGTRD 1954.1024

AMGQ70G 1853-0669
A1Q708 1B53-0367
A1GQTO7 1B54-1024
ATGRTOA 185408482
A1CEO1 1853-0086

ARG 1853.0869
A2 1854.1024
ATR10M 089d-1630
ATR102 0888.1631
A1R103 CB59-1630

ooho b At~ A T b LR LN M~NOoOOD O-=OoOahr

R-F 8M .01% 1/2W MF32 co1i2 mL-181
HESISTOR 10K 1% 125W F Tlmb+100 19701 SFR25H
RESISTOR 0K 1% A28W F TO=04-100 18701 SFR26H
RESISTOR 36.3K 1% ,125W F TCwD+-100 19701 SFR25SH
RERISTOR 45.3K 1% .125W F TC=04+-104 41637 CMF-55-1, T-1

RESISTOR 45.3K 1% .1258W F TC=04+-100 HB37 CMF-88.1, T-1
RESISTOR. TRIVR 100K 10% C TOP-ADJ 1.TRN 32997 3306P-Y44-104
RESISTOR 10K 1% .125W F TC=0+-100 18701 SFR2EH
RESISTOR 1K 1% .125W £ TC=0+-100 1871 SFR25H
RESISTOR 1K 1% ,126W F TCm0s-100 19704 SFR2EH

RESISTOR 10K 19 .125W F TCaD+-100 16701 SFR25H
RESISTOR 100 1% 126W F TC=0+-100 19704 SFRZ6H
RESISTOR 1K 1% J28W F TC=04-100 16701 SFR26H
RESISTOR 49.9 1% 125W F TC=0+-100 18701 BFR25H
RESISTOR 49.9 1% A26W F TC=04-100 18701 SFREEH

RESISTOR 1.5K 1% {25W F TC=0+-100 19701 SFRAEH
RESISTOR 49.9 1% .125W F TCwl+-100 18791 SFR25M
RESISTOR 100 1% .125W F TCm0+. 100 197H SFR25H
RESISTOR 750 1% .125W F TO=0+-100 1871 SFREEH
RESISTOR 750 1% .125W F TC=0+-100 189701 SFR2EH

RESISTOR 100 1% .128W F TC=0+-100 19701 SFRAEH
RESISTOR 10¢ 19 05W F TC=04+-100 24646 T3

RESISTOR 100 1% ,05W £ TCu0+-100 24546
RESISTOR §1.1 1% .05W F TC=0+-100 2Ae4 6
RESISTOR 51,1 1% .06W F TCm(+-100 24646

RESIGTOR 200 1% .125W F TC=0+-100 19701 SFR25H
RESISTOR 100 1% .125W F TG=0+-100 19701 SFR2EH
RESISTOR 58 1% 125W F TG=04-100 91637 CMF-56-1, T-1
RESISTOR 200 1% ,125W F TC=04+-100 19701 SFR2GH
RESISTOR 1K 1% ,126W F TC=04-100 18701 SFR2EH

A1R104 0699-1831
ATRING DYSY-0442
A1R10B D757-0442
AIR107 0&RB-3161
AtR108 OEBE-44596

AIR100 DE98-4496
ATR1IO 2100-3214
AR 0757-0442
AlR112 0757-0280
AR Q757-0280

A1R114 07570442
A1R11B D757-0401
At1R201 D757-0280
A1R202 Q757-0277
A1R203 Q757-0277

A1R204 Q767-0427
ATR20% o757.0277
ATRROE 07570401
AR20T 0757-0420
ATR208 0767-0420

A1R203 Q767-0401
A1RZ11 0B98-7212
AIRZ1E 0B9B-7212
AR213 06a8. 7205
A1RZ14 0686.7205

ARE1D 7570407
AIRZ1E 07670401
A1R2Y7 Q8994308
A1R21E Q757-0407
AIRETY O767-0280
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HF Part
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RESISTOR 2K 1% .125W F TC=04+-10{ SFR28H
RESISTOR 200K 1% ,126W F TC=0+-100 SFR2GH
RESISTOR 49,8 195 ,128W F TCwle 100 SFRZSH
RESISTOR 10K 1% .125W F TCaDs-100 SFRZEH
RESISTOR th 1% . 125W F TCnl+-100 SFR25H

RESIGTOR 3.01K 1% .125W F TCm0w-100 SFR2EKM
RESIETOR 1K 1% 125W F TCuls-100 SFR2EH
RESISTOR 301 196 . 128W F TGm04100 SFR2GH
RESISTOR 301 1% .125W F TCGm0+-100 SFR25H
RESISTOR 1K 1% 126W F TGn04+-100 SFR2GH

RESISTOR 301K 1% . 125W F To=0+-100 SFREGH
RESSTOR 1M 1% .125W F TCmO+-100 SFR250H
RESISTOR 459 1% .125W F TCOuOw-100 SFR2ZSH
RESISTOR 8K 1% 125W F TCwl+.25 50331
REEISTOR 1K 1% ,126W F TC=0+-25 S033IR

REEISTOR 66.5K 1% 126W F To=04.100 GMF=55.1, T
RESISTOR 1K 1% 125W F TC=0+-25 50337
RESISTOR 9K .19 125W F TGa0+-25 B033R
RESIZTOR 4.42K 1% 125W F TGal+-100 CMF-55-1, T-1
RESISTCR 309K 1% ,128W F TCe(w.100 CMF-B5-1, T-1

RESISTOR B25 1% 125W F TCm0+-100 SFRE5H
RESISTOR 3.09K 1% .125W ¥ TCu0+-100 CMF85.1, T-1
RESISTOR 240.2 1% .125W F TCm0w-25 5033R
RESISTOR 216 1% . 128W F TC=0+-100 SFRESH
RESISTOR 216.2 1% .125W F TCmOw-25 BO3AR

RESISTOR 4.99K 1% 128W F TC=0+-100 SFR25H
RESISTOR 576 1% .185W F TC=0+-100 CMF.55.1, T-1
RESISTOR 100 1% ,126W F TCu04-100 SEREEH
RESISTOR 576 19 .125W F TUm0r.100 GCME-B6-1, T
RESISTOR 100 1% 125W F TGm0+-100 SFR26H

RESISTOR 100 1% 1286w F TGal4-100 SFR25H
RESISTOR 1K 1% ,126W F TG=0+-100 SFR2GH
RESISTOR 4.99K 1% .126W F TC=0+-100 SFR2SH
RESISTOR 49.8 1% .138W F TC=04+-140 SFR25H
RESISTOR 222 1% .125W F TC=0+.25 5035R

RESISTOR 49.9 19 .125W F TG=0+-100 SFRIGH
RESISTOR 200 1% .135W F TC=0+-100 SFR25H
RESISTOR 100 1% .128W F TCw0+.100 SFRIEH
REFSTOR-TRMR 2K 10% € TOR-ADJ 1.TRN 33B6P.Y48.202
RESISTOR 100 1% .125W F TC=0+-100 SFR25H

RESISTOR 40,2 19 ,126W F TC=0+-100 SFR25H
RESISTOR 4.83K 1% .125W F TC=Da-100 SFRa5H
RESISTOR 4.89K 1% 126W F TC=0+-100 SFR25H
RESISTOR 4,99K 1% ,126W F T0=0+-100 SFR25H
RESISTOR 4.64K 1% .125W F TGa(+-100 SFRA5H

RESISTOR 49.9 1% .125W F TQ=04+-100 SFR2GH
RESISTOR 43,9 1% 125W F TCa0+-100 SFRIGH
RESISTOR 900 1% 125W F TC=0+-50 6033R
RERISTOR 900 1% A2EW F TCwl+.50 50337
RESISTOR 489 1% .128W F TC=0+-100 SFH25H

RESISTOR 498 19 .125W F TCau04-100 SFRESH
REDISTOR 2,74K 1% 125W F TC=0w-100 SFR2EH
RESISTOR 1K 1% 128W F TCm4100 SFR25M
RESISTOR 387 1% .126W F TC«04-100 SFR2GH
RESISTOR 20K 1% 125W F TC«0+-100 SFR23H

RESISTOR 2K 1% . 125W F TCu(le-100 SFR25H
RESISTOR 459 1% 125W F TGa04-100 SFREEH
RESISTOR 500 1% .128W F TC=0+.25 a CMF-55-1, T-9
RESISTOR 4.95K 1% .125W F TC=0+-100 SFR2SH
REZISTOR 5.62K 1% .125W F TC=0D+-100 SFRasH

RESISTOR 1.5K 1% .125W F TCm0w-100 SFRasH
RESISTOR 24.9 1% .125W F TGm0+.100 SFR25H
REZISTOR 21.5 1% .1258W F TGml+-100 SFR2cH
RESISTOR 23.2 1% . 125W F TC=04-100 CMF-65-1, T-1
RESISTOR 26.7 1% .125W F TC=0+.100 CMIF-55.1, Tt

RESISTOR 51.1 1% .05W F TCu(+-100 GT3
RESISTOR 4.93K 1% _125W F {Gals-100 SFR25H
REZISTOR 100 ,1% . 125W F TCm0+-23 CMF-66-1,T-9
RESISTOR 100 1% .125W F TCal+.100 SFRREH
REZIETOR 100 1% .125W F TCw0+-100 FFRIEH

AR2E0 0757.0283
ATR2E1 7570472
AlR222 O7e7-Q277
AIRRZ Q7670442
AIR224 060a-9927

AtRa%E Q7870273
AtR2EG 07570260
A1RRZ7 0767-0410
Al1R228 Q7570410
ATR22D 0737-0780

A1R23Q 0757-0273
A1RZN 0e58.8827
ATR2EZ 0688-4123
A1R233 0698-6343
ATRZ L 0B8B-6382

A1RZ35 08884503
AIREIT 0B9E.6362
A1R234 08996343
A1R242 0899-4442
ATR243 08904438

AR 0757-042%
0698.44 38
0658-8448
089B-3444
DE9E-6440

0B89E-3279
DEOR-A45T
GT57-0401
0698-3457
O7R7-0401

A1R260 a757-0401
ATR261 07570280
ATR262 0858-3273
AtR2E: Q770277
AtR2E4 0809-1069

ATRZES Q7B7-0277
A1R2BE6 Q7570407
AlR2E8 QF57-04401
A1R269 24000587
A1RZTO Q7570401

ATRET1 08983262
A1R2T72 0E98-3279
AIRZTI UB98.3279
ATRRT4 QES8.3279
ATRZTS 0598-3158

A1R278 Q75T-0277
AR2TT 0767-0377
ATREZ/E 069B-5453
MRETSY 0898-5453
A1R2ED 06984123

A1RZ D590-4123
AlRIB2 0757-0281
A1R203 b75T-0280
A1RZB4 065B-3442
A1R2B5 Q7670449

AIR286 Q767-0283
ATR30Y 0698-4123
ATR302 0698-8317
ATR303 0658-3279
AtTR304 Q7570200

A1H3DS 0767-0427
A1R308 0757-0281
ATRI0GE" 0B9B-3430
A1R30G* 0E498.4 369
AlR306 OEOB-4373

A1R3D7 08987205
AlR30B 0698-3270
AIR309 0B698-8323
AIR310 0757-0401
AtR31 O757-0401
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Table 6-3. Replaceahle Parts

Feplaceable Parts

Retference
Designation

HP Part
Number

Qo

Description

NMifr. Part Number

ATRI2
AJRI13
ATRI14
AIRYE
A1R316

AR5
ARIIS
A1R31B
AIR3T
ATR31B

A1R319
A1R3Z0
ATR3
AYRIZE
AR222

A1R324
ARIZT
A1R3z8
A1RJZ8
A1R32D

AlR3N
AtRII2
ATRIIZ
AR
A1R335

A1R33E
A1R337
A1R33B
ATRIZYS
AIRMO

A1R341

A1R3S0

ARG
A1R352
ATR251
A1R354
ATRIEE

AIRIG0

0B898-6323
0698-3273
0&09-7205
0757-0291
De98-3430

0B99-4369
Q8984373
Q7570427
QFET-REQ0
0B3B-3279

0B98-6317
0G98-4123
Qr57-0260
(E98-3279
0&9R-4123

0608.3444
0E08-3444
0B58.6.320
0858-6320
0888-8320

GYET-0am
07670277
GTAT-0AT7
2100-0560
DE9E.3132

0767-0401
0757.0401
O75T-0401
0757-0401
Q7670442

Q757-0403
Q757-0277
0757-0277
0737-0284
O757-0412

DEH8. 344
06984123
0767-0403
Q757-0421
0757.0383

0757-0393
0045, 3444
QB95-3444
6954123
06BR-4123

0888-4417

MmO -
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RESIZTOR 100 1% 126W F TC=0+-25
RESISTOR 4,59 1% 125W F TG=04-100
RESISTOR B1.1 1% _DSW F TCm0+.100
REZISTOR 24.9 1% .125W F TC=04+-300
REZSTOR 1.5 1% ,1Z6W F TQ=04-100

RESISTOR 23,2 196 . 1256W F TCuOw-100
RESISTOR 28.7 19 .125W F TCm0+2160
RESIZTOR 1,61 1% 126W F TC=0+-100
REZISTOR 5.62K 1% .125W F TCw0+-100
RESISTOR 4.99K 1% 125W F TO=0+-100

RESISTOR 00 ,1% 126W F TG=0+-26
REZISTOR 495 1% .125W F TCa0+-100
RESISTOR 1K 1% .125W F TCaD+-100
RESISTOR 4.99K 1% 125W F TGm0+. 100
RESISTOR 455 1% 125W F TC=0+-100

RESISTOR 316 1% .125W F TC=0+.100
RESISTOR 318 19 . 128W F TC=0+-100
RESISTOR 5K 1% .125W F TCu(0s-25
RESISTOR SK .19% .125W F TCm0+.25
HESISTOR B 1% J26W F TO=04-26

RESISTOR 100 1% A25W F TOrGy. 100
RESISTOR 49.9 1% ,125W F TCa0s-100
RESISTOR 49.9 1% 125W F TCe0+-100
RESISTOR-TRMR 100 10% & TOP-ADJ 1-TRN
REZISTOR 261 1% 120W F TCm0w-100

RESISTOR 100 1%
RESISTOR 190 1%
RESISTCR 100 1%
RESISTOR 100 1%
RESISTOR 10K 1%

RESISTOR 121 1%

A2EW F TCwuDw-100
A2EW F TCwOw-100
A25W F TOmO+2100
A2EW F TCOmO+-100
A2Z5W F TCm0+2100

AZ5W F TOm04+2100

RESIBTOR 49.9 19 . 125W F TC=0+-100
RESISTOR 49,9 19% .136W ¥ TCuw0s-100

RESISTOR 150 1%
RESISTOR 365 1%

REZISTOR 316 1%
REZISTOR 4898 1%
RESISTOR 121 1%
RESISTOR 825 1%

A25W F TCuDs-100
J25W F TOm0+100

AZSW F TCm0+2100
A125W F TCu0+100
ABEW F TC=0+-100
J2EW F TCu0s-100

RESISTOR 82.6 1% .125W F TCm0+.108
RESISTOR 82,6 1% 125W F TCwO+-100

RESIETOR 316 1%
RESISTOR 316 1%
RESISTCR 493 1%
RESISTOR 499 1%

RESISTOR 174 1%

A25W F TCml+-100
A25W F TC=0+-100
A25W F TE=04-100
J25W F TC=04-100

A125W F TCaDe-100

GMF.55-1, T-49
SFR2GH

CT3

SFR2SH
SFR2EH

CMFP-558-1, T-3
CMF-B5-1, Ts?
SFR2EH
SFRAGH
SFR25H

CMF.55-1, T-9
SFREEH
SFR2EH
SFRESH
SFREEH

SFR25H
SFR2EH
CMF-66-1,T-9
CMF-55-1, T-9
GMP-55.1, T-3
SFR25H
SFR2GH

SFR25H
JI06P-Y448-101
SFR2GH

LSFRaGH
SFR2GH
SFR2Z5H
SEF25H
SFR25H

SFR25H
SFRaGH
SFR25M
SFRIEH
SFR2EH

SFR26H
SFR26H
SFR25H
SFR25H
SFRZEH

SFR2Z5H
SFR28H
SFR26H
SFR28H
SFR25H

CMF.55-1, T-1
ATR3IE1 BEYE. 3445 26H
A1R401 0757.0280
ATRA0Z 06997585
AlR403 Q757-0280

A1R404 0757-01899
A1RAQG 0757-0442
A1R40E OT5T-0468
ATRAOT RE58-7332
ATR40 DE5R-7332

ATRA0Y 0757-0442
A1R410 QYST-0a0
ATRAT] QER3-5106
A1R412 0088-2305
ATRAT2 Q767-0410

ATR41E Q767-410
AtRaT 0583-1505
ATREDT DE98-6103
AIRS02 DBIE-3445
AIRE0I 0B898-8613

A1RS04 (B98-6360
A1RE05 0757-0277
A1RBE" 0B69B.3158
A1R50E* OBYE. 3264
A1R508" 0B9B-3359

RESISTOR 348 1% .125W F TCn0+.100
RESISTOR 1K 1% .125W F TCal+.100
RESISTOR 2 5% ,25W F TC=0+4-100
RESISTOR 1K 1% . 126W F TC=04+-1Q0 SFRAGH

RESISTOR 21.5K 1% .126W F TGa04-100 SFR2EH
RESISTOR 10K 1% .125W F TGul+-100 SFR2SH
RESISTOR 100K 1% 125W F TCGm0+-100 SFR25H
RESISTOR 1M 1% 125W F TC=0s-100 B033R
RESISTOR TM 1% ,125W F TCw=0w-100 6033R

RESISTOR 10K 1% ,126W F TCulw-100 SFR25H
RESISTOR 100 1% .125W F TC=0+-100 SFR2EH
RESISTOR $1 8% 1W CC TCalsd12 GBE105
RESISTOR 33 5% .5W O To=0+418 EB3305
RESISTOR 201 1% 126W F TCuds-100 SFR2ZSH

RESISTOR 301 1% .126W F TCa0w-100 SFR25H
RESISTOR 15 8% 26W CF TC=0-400 R-26J
RESISTOR 1.6K 1% 125W F TCal+-50 CMF-55.1, T2
RESISTOR 34B 1% .125W F TGmO+-100 SFREEH
RESISTOR B.97K 1% .125W F TCm(+.25 E033R

RESISTOR 10K 1% ,125W F TQu0s-25 S033R

RESISTOR 49,9 1% ,125W F TC=0+.100 SFR26H
RESISTOR 14.7K 1% .125W F TG0+-100 SFRAGH
RESISTOR 118K 1% .126W F TCa(+-100 SFR26M
RESISTOR 12.7K 1% 125W F TC=04-100 SFR2SH
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

HP Part
Number

Reforence

Desigration Description

(=14

Mir. Part Number w

RESISTOR 124K 1% 128W F TG=0+-100 EFR25HM
RESISTOR 15.4K 1% 128W F TG=0+-100 EFR25H
RESISTOR 143K 1% 125W F TC=04-100 SFR25SH
RESISTOR 14K 1% .125W F TCal+-100 CMF-55.1, T-1
REEISTOR 15.8K 1% .125W F TCaD+.100 CMFoEET, T-1

RESISTOR 13.3K 1% .725W F TGmD+- 100 SFRa5H
RESISTOR 12, 1K 19 12EW F TC=04-100 SFR25H
RESISTOR 13K 1% _126W F TCale-100 SFR25H
RESISTOR 15K 1% _125W F TCm{»-100 SFRESH
RESISTOR 18.2K 1% .125W F TCe0+.100 SFREEH

RESISTOR 825 1% .125W F TCa0+-100 SFR26H
AESISTOR 3.16K 196 125W F TCa0+.100 SFREEH
HESISTOR 400 .19 125W F TCud+.25 S033R
REZISTOR 400 ,1% .126W F TC=0=-25 S033R
RESISTORTRMR TOK 10% & TOR.AD 1-TRN 3388P-Y48-103

RESISTOR 1.07K 1% ,128W F TC=04-100 SER2GH
RESISTOR 4.22K 1% .125W F TCa0+-25 S033R
RESISTOR 14K .1% 128W F TC=04-25 B0F3IR
REZISTOR 302 1% ,126W F TCulw-25 5033R
RESISTOR 2,162K .1% .128W F TGm0+-23 B033R

RESISTOR 2.162K 1% J2EW F TG=0+-25 5033R
RESISTOR 302 .1% 125W F TC=04+-25 5033R
RESISTOR 110 1% J23W F TG=0+-100 SFRZGH
REZISTOR 24.9 1% 126W F TC=04-100 SFR25M
RESISTOR 24.9 1% .1256W F TC=04-100 SFR2SH

AtRSQE* 0608-3518
A1RE0G" 082g-3540
A1RE06* 088E-4307
ATREUG" 06908-4479
ATRE0E" 06984480

ATRS06” QIET-(280
A1R506* 07570444
ATRSOE* L757-0445
AtRSOE" Q7E7-Qde
ATRGEOE* 0757-0447

A1RS07 Q767-0421
A1REOS 0757-0279
ATRG02 0B0B-8355
ATRSTO 06588385
A1RE11 2100-3210

AIRS12 DEIB-0198
ATRE12 Q598-2140
A1RS14 0699.0882
AtRS15 0898-0650
AIRBIB 0B688-6446

AIRIIT 0598-6448
A1R518 06980680
A1RS318 07570402
ATRS20 0757-0291
A1REZ1 7E7-0291

AIRBaE DEDR-3404
ARGR2* DBBE-3483
A1RS5232" 08964427
ATREE2 0658-4432
AtREEE" 05584436

A1RSaZ" 06984473
AlRGaz2" 0809-6329
A1RGZ2* 0B53-8797
AlRGER" 0B5E-8804
ATRSEE" 0659.6862

AlRSE2" 0g58.8985
AlRsZZ 0Gs8.7387
AIRGEZ* QE9g-7388
A1R522* QBOB.TB49
ATREZZ" 0639.0081

A1R522* 0699-0163
AIRGRS* 0859-0164
A1RB22* 0639-0190
A1R522' 0683-0274
ATRS23 b757.0180

ATRS24 0757-D180
A1RE25 0D689.0189
ATRS28 {6899.0189
ATREAT 0688-8247
AtRG2E* 0658-3136

RESIETOR B.B5K 1% .185W F TCuDw-100 SFR2SH
RESISTOR 4.12K 1% .525W F TCulw»-100 SFRASH
RESISTOR 1.68K 1% 125W F TGn{.100 CMF-55-1, T-1
RESISTOR 2.1K 1% 126W F TC=0+-100 CMF-55-1, T-1
RESISTOR 2.8K 1% 125W F TC=04+-100 CME-B5-1, T-1

RESISTOR 14K 19 .125W F TG=04-100 CMF-BR-1, T-4
RESISTOR 845 19 ,126W F TC=(0+-25 S033R
RESISTOR 680 1% .125W F TC=0+-25 5033R
RESISTOR 5405 .25% .125W F TGm0+.50 5033R
RESISTOR 1.163K .26% . 126W F TC=0+-50 5033R

RESISTOR 505 .1% .125W F TC=0+-25 . 50338
RESISTOR 566,71 .5% .128W F TC=0+-50 S033R
RESISTOR 421.7 5% .125W F TCm0#-50 50338
RESISTOR 303 .1% .125W F TOn0+-25 QG0E-TE49
RESISTOR J20 .28% 125W F TC=04.50 B033R

REZIETOR 486 1% ,125W F TC=04-25 5033R
RESIETCR 738.5 .1% .126W F TC=04-25 50331
RESISTOR 1.364K .25% 125W F T'Cw0+.50 S033R
REZISTOR 350 .1% .125W F TCmD+.25 5033k
RESISTOR 318 1% 125w F TCe0+.100 SPR25H

RESISTOR 31.6 1% .125W F TC=0w-100 SFR25H
RESISTOR 258.8 .1% .125W F TO=0+-25 50338
RESISTOR 259.6 1% .125W F TC=0+.25 BO23R
RESISTOR 1.5K 1% 126W F TCa0+.25 50338
RESISTOR 17.8K 19 .125W F TCe(4+-100 ESFR25H

ATRSEE"
AlRG2g"
A1RS2E"
ATRGES"
ARERS"

A1R528*
A RG2S
ATREEE"
AlRGE
A1R52E*

A1R528*
A1RS328*
A1R520"
AVRE2E”
ATRE2E

AlRSEE
Al1RG526*
A1RGEE
A1RS30
ATREH

0688-3157
0609-3154
0898-3158
0658-3245
0E5e-4308

0698-4482
06984483
0595.4484
0899-4485
0p88-4488

0B83B-4487
0757-0193
0157-0248
OTO7.0448
O75Y.0448

0757.0450
07670451
0689-0689
0854.0689
U6BI.5615
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RESISTOR 18.6K 1%
REESISTOR 23,7k 1%
RESISTOR 26.1K 1%
RESISTOR 208K 1%
AESISTOR 169K 1%

RESISTOR 17 4K 1%
FESISTOR 187K 1%
RESISTOR 181K 1%
RESISTOR 232K 19
RESISTOR 24.8K 1%

REEZISTOR 258K 1%
RESISTOR 21.5K 1%
RESISTOR 22.8K 1%
RESISTOR 19.2K 1%

J25W F TCx+=100
J2EW F TC=04-100
J125W F TCaD+.100
J2EW F TC=04-100
JZEW F TC=04-100

.125W F TCule-100
JESW F TOm04a100
JE28W F TCm0+.100
JBEW F TO=04+-100
JA25W F TC=04-100

J2GW F TR=04-100
J26W F TO=04-100
1Z5W F TCalw-100
A25W F TCmbe- 100

RESISTOR 20K 1% .125W F TCmOw-100

RESISTOR 221K 1%
HESISTOR 243K 1%

J125W F TCwle-100
N25W F YGate 100

RESISTOR 86.5.1% .125W F TCm0+-25
RESISTOR 28,5 1% ,125W F TGu(4-25
RESISTOR 560 5% .25W CF TC=0-400

SFR25H
SFRZGH
SFR25H
SFRasH
SFR25H

CMF-£5-1, T-
EFR2GH
SFRZ5M
SFRESH
SFR2Z5R

SFR25H
SFR25H
5033
20338
R]-45J

Bgr intredustion te this sectien for ordering Information
* Indicates factory selected values
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part
Designation Number

o0

Description

Mir. Part Number

ARSI 0859-4123
A1RS3Y 0e95-0508
ATRE3 {699-0588
A1RS35 DEIB-B180
A1RS3E 0E58-0€92

A1RE37 0699-0691
A1REIR 0558-8191
A1RS39 (0E35-0601
A1RB40 0E08-B151
ATREA 0898.0063

A1READ 2100-381
ATRS543 0688.0063
ATRE44 08584478
A1RB47 06983279
ATR54E 0698-8235

ArRE4B REGR-3274
ATRS50 2100.3089
ATRS51 2100-3089
AR5 0757.0280
ATRESS 0e98 8043

ATRGEA 0698-3103
ATRBEG Q757-0483
AIREET 065E-3154
A1REBR 0§98-3515
A1RE5S 2100-3210

A1RSE1 R69B-4453
AIRGED DESE-3572
AIRSES 2100-3114
A1RE01 (EIR-3278
A1REO3 0E9B-3442

A1RBO4 08508. 3442
A1RE05 0767-0277
A1RB0E 06884424
A1RE07 0757.0217
ATRE0B G747-0348

A1RE09 o747-0277
ATRE10 06906447
ATRGTT 0650-6447
AIRE12 0767-0346
A1RB13 0757-0217

ATRG14 07567-0424
A1RB1S 0E9B.3279
A1RE1E 0658-3132
ARETT 0T57.0346
AIRE12 0E99-7363

A1RE1Y 06587363
ATRGED {7h7-0346
ARG2Y bEAE-4453
AIRTOY 0&38-6380
A1TRTOZ 0757-0442

A1R703 DEHE-44 29
ATRT D&98-G360
AIR70E 0757-0260
AIR708 07570280
A1R707 0757.0442

A1R70B 0757-044%
A1RT0D oF57-0904
A1R710 o5 7-0964
ATRTIE 06B83- 15686
A1REO1 0757-0440

A1RBO2 {757-0440
ATRBGI OT57-0446
A1REN 0§53-0845
A1RE0S 0658.6360
A1RBOE 08886360

AYREOT Dag9-0946
AiRA0 Q757-0278
A1RBOD 0898.3274
A1RBID OER.IETS
ATRETY D757-0278
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RESISTOR 498 1% 125W F TCm{+.100
RESISTOR 78.4 1% ,126W F TCa0+2§
RESISTOR 784 1% .125W F TG=0+-25
BESISTOR 4.22K 1% 126W F TC=0+-25
RESISTOR 1.4K .13 125W F TG=0s-25

RESISTOR 308 1% . 125W F TC=04-25
RESISTOR 125K ,1% .125W F TG=0+-25
RESISTOR 308 .1% .125W F TC=0+-25
RESISTOR 1266 1% 125W F TC=0s-25
RESISTOR 5.23K 1% 125W F TCa0+=100

RESISTOR.TRIWA 200 10% C TOF.ADJS 10-TRN
RESISTOR 5.23K 1% .125W £ TC=0+.100
RESISTOR 10.2K 1% ,126W E TCm0+.100
RESISTOR 4.99K 1% J25W F Touie100
RESISTOR 5.21K 1% .125W F TG=0+-25

RESISTOR 10K 1% .125W F TGm0+-25
RESISTOR-TAMR 4K 10% C TOP-ADJ 17-TRN
RESISTOR.TRIMA &K 10% C TORADJ 17-TRN
RESISTOR 1K 1% ,126W F TCa0+.100
RESISTOR 20K 1% .125W F TC=04+-30

RESISTOR 10K .26% .125W F TO=04-50
RESISTOR 100K 1% 125W F TG=0+-100
RESISTOR 4.22K 1% .125W F TC=04+-100
RESISTOR 59K 1% 125W F TG=C4-100
RESISTOR-TRMR 10K 10% G TOP-ADJ 1.TRN

RESISTOR 34K, 1% .125W F TO=04-100
RESISTOR 604K 1% .125W F TC=04-100
RESISTOR-TRMR 100K 10% € TOP-ADJ 1-TRN
BESISTOR 4,99K, 1% .125W F TCuO+-100
BEZISTOR 237 1% 125W F TC0+-100

RESISTOR 237 1% ,125W F TCm0+-100
AERISTOR 49.9 1% .125W F TG=0+-100
RESISTOR 1.4K 1% J25W F TCmD+-100
RESISTOR 49.9 1% ,125W F TCmD+100
RESISTOR 10 1% ,125W F TG=0+-100

RESISTOR 49.9 1% .125W F TO=04-100
RESISTOR 693.8 1% .128W F TG=0+-35
RESISTOR 683,8 .1% .125W F TC=0+-25
BESISTOR 10 1% 125W F TC=04-100

RESISTOR 49.9 1% ,125W F TCm0+.100

RESISTOR 1.1K 19% 125W F TC=04-1G0
RESISTOR 4.99K 1% ,126W F TCa(4+-10Q
RESISTOR 261 19% .125W F TG=04-100
RESISTOR 10 1% ,125W F TGm4-100
BESISTOR 75 1% .126W F TC=04-50

RESISTOR 75 1% .125W F TC=04-50
REZISTOR 10 1% .125W F TC=0+-100
RESISTOR 402 1% .125W F TG=0s-100
RESISTOR 10K 4% 125W F TCu0+.25
RESISTOR 10K 1% .125W F TCu0+-100

AESISTOR 3244 1% 125W F To=0+-100
RESSTOR 10K 1% 125W F TC=04-25
RESISTOR 1K 1% 426W F TCwlx-100
RESISTOR 1K 1% .125W F TG=04-100
RESISTOR 10K 1% .125W F TG={0+-100

RESISTOR 10K 1% ,125W F TCwl+-100
REZISTOR 10 1% 5W F TCm0+-100
RESISTOR 19 1% 5W F TCal+100
RESISTOR 15M 5% .25 OO TC=-000/+1200
BESISTOR 7.5K 1% .126W F TCw0+-100

RESISTOR 7.5K 1% 125W F TC=04-100
RESISTOR 158 19 .125W F TG=04-100
RESISTOR 17.2K 1% ,126W F TCw0+-25
RESISTOR 10K ,1% ,125W F TO=04+-25
RESISTOR 10K 1% .125W F TG=04-25

RESISTOR 17.2K 1% .125W F TG=0+-25
RESISTOR 1.78K 1% 128W F TCmb+.100
REEISTOR 4,92, 1% .125W F TG=0+-100
RESISTON 4.80K 1% .125W F TC=0+-100
RESISTOR 1,780 1% 125W F TC=04-100

SFR2BH
5033R
EQ33R
5033R
5033R

65033R

SFR2EH
JEEAW-DME-201
SFR25H

CVIF-55-1, T-1
SFR25H
§033R

80331
BT.137-0
67-137-0
SFR25H
A035R

S033R
SFR25H
SFR25H

SFRZ5H
3386P.Y46-108
CMF-55.1, T-1
SFR25H
3I3HEP-Y4E-104
SFR2EH
SFR2EH
SFR25H

GMF_55.1, Te1

SFR25H
5033R

5033K
CMF.B85-1, T-1
SFR26H

SFR25H
SFRIGM
BFR25H
CMF-85.1, T-1
5033R

50338
GiiF56-1, T-
CMF55-1, T-
B03IR
SFR24H

CMF-55.1, T-1
S033R
SFRAEH
SFR25M
SFR25H

SFRaGH
6053R
B6053R
CBi565
SFR2GH

SFR2GH
SFR2GH
50338
E033R
50331

1
1

5033R

SFRZEH
SFR25H
SFR2E5H
SFR2GH
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceahle Parts

Reference HP Part
Degignation Number

(=le}

Description Mir. Part Number

REZSISTOR 1.78K 1% .126W F TO=0+.100 SFR2EH
RESISTOH 4,90 1% ,125W F TGm04+4100 SFR2EH
RESISTOR 124K 1% 125W F TC=0+-100 SFR25H
RESISTOR 453K 1% $25W F TCmDw-100 SFR25H
RESISTOR 489K 1% .126W F TC=0+-100 SPR25H

AESISTOR 124K 1% .125W F TG=0w-100 SPR25H
RESIETOR 100K 1% 126W F TCm0+-180 SFR25H
RESISTOR 24.3K 1% 325W F TC=0+-100 SFR25H
RESISTOR 5.6M 5% ,25W CC TC=-900/+1100 CBLESE
RESISTOR 100K 1% 125W F TGm0+a100 SFR24H

RESISTOR 10K 1% 185W F TC=f4.100 SFR25M

RESIZTOR 10 19 125w F TC=0+2100 MF-55-1, Ta1
RESISTOR 10 1% ,126W F TG=(0+-100 CMF-65-1, -1
REZISTOR 10 1% 125W F TOm0+.100 CMF=55.1, T-1
RESISTOR 10 1% .125W F TG=04+-100 CMF-86-1, T-1

RESISTOR 1K 1% ,125W F TC=04-100 SFRZEH
REZISTOR 10 1% .125W F TCu0+-100 CMFa55.1, T-1
RESISTOR 1K 1% ,125W £ TCmQ4+-180 SFRESH
RESISTOR 1K 1% 126W F TC=0+-100 SFR25H
RESISTOR 3.01K 1% .125W F TC=04-100 SFRASH

RESISTOR 61.9K 1% 125W F TCmD+-108 SFR25H
RESISTOR 2K 1% ,125W F TC=0+-100 SFRasH
RESISTOR 1K 1% 12BW F TC=0+-100 SFR26H
RESISTOR 4.99K 1% 126W F TC=0+-100 SFRIEH
RESISTOR 4.99K 1% _125W F TGm04-100 SFR25H

RESISTOR 100 19 .125W F TCu0+-100 SFR25M
RESISTOR 1K 1% 125W F TCmDw-100 SFR25H
RESISTOR 1K 1% J26W F TO=04-100 SFRE5SH
RESISTOR J0K 19 .125W F TCuDw-100 SFR25H
RESISTOR 100K 1% .125W F TCmD+-100 SFRESH

RESISTOR 10K 1% ,128W F TCr0+.100 SFR2EH
RESISTOR 475 1% .125W F TCwOw-100 SFR2SH
RESIETOR 100 1% ,125W F TGr0+-100 SFRasH
DAC-FRQ-SYM-LEI-I-14-PCR 105630073
G OF AMP LOW.NOISE B-DIP-P PKG

i OF AMP LOW-BIAS-H-IMPD QUAD 14.DIP-F SMO9TSEN
G OP AMP GP DUAL 8-DIP-P PKG SLI2157
TRAMSISTOR ARRAY 1B-PIN PLETC DIP 90978

IC OP AMP GP DUAL B.DIF-F BKG SL32157
IG OF AMF GF B-DIP-P PRG SL100g4

IC QP AMP GP 8-DiF-P PRG SL10084
TRANSISTOR ARRAY 14-PIN PLSTC DIF 20977

1C GATE ECL OR-NOR TRL SCEMTOPI05
1C COMPARATOR GP QUAD 14-DIP-P PKG SL.24958

IS OF AMP LOW.BIAS-H.IMPD QUAD 14-DIP-A SMNBe8EEN

EiN-SHPR RFL KIT 03314-82601
REEISTOR 137K 1% 125W F TCm0+.100 SFR25H
REESISTOR 14,7K 1% 125W F TCm0+.100 SFR25H
RESISTOR 11.8K 1% ,126W F TC=0D+.100 SFR25H
RESISTOR 12.7K 1% 128W F TC={4+-100 SFR2EH

RESISTOR 12.4K 1% _126W F TQ=0+-100 SFR25H
RESISTOR 15.4K 1% .125W F TGls-100 SFRIEH
RESISTOR 13,7K 1% .125W £ TCw=+.100 SFR25H
RESISTOR 14.3K 1% ,125W F TC~0+-100 SFR2EH
RESISTOR 14K 1% . 126W F TCw0+.100 CMF.55-1, T-1

RESISTOR 15.0K 1% ,126W F TGal+-100 CMF.55-1, T-1
RESISTOR 13.3K 1% .126W F TG=0+-100 SFR26H
RESISTOR 12.1K 1% ,12EBW F TC=0+-100 SFR28H
REDISTOR 13K 19 .125W F TGw04-100 SFR25H
RESISTOR 16K 1% 125W F TGm0+-100 EFR2EH

RESISTOR 16.2K 1% .125W F TCmDw-100 EFRZEH
REZISTOR 6.65K 1% 125W F TGmD4-100 SFR25H
RESISTOR 4.72K 1% ,125W F TCwi4-100 SFR25H
RESISTOR 1.65K 1% .126W F TG=0+-100 CMF-85-1, T-1
RESISTOR 21K 19% .125W F TC=(04-100 CMF-E5.1, 1.1

RESISTOR 2.8K 1% .125W F TO=04-10¢ CME-55.1, T+1
RESISTOR 14K 1% .125W F TCa0+-100 CME-58-1, T-1
RESISTOR 845 1% ,126W F TCa0+-25 5033R
RESISTOR 660 1% .126W F TC=0+.25 5033R
RESISTOR 5409 ,25% ,125W F TCu0+-50 5033R

AlRBIZ 0757-0273
Al1HBT3 0G5E-2279
A1RBH 0757-0271
AIRBIG 0638.3215
A1RB16 0698.3215

AIRENT Q7587.0275
AtRB18 0757-0465
ATRB1Y D767-0451
ATRB20 DgBS-EERE
ATRBO1 OTET-04BS

ATRS02 0757-0442
A1R303 DT&T-034E
ARSI R7ET-QAE
A1RE0E OT57.0348
ATRIDgE O767-034€

ATRI07 0757-0280
A1R90B 0757.0348
ATRS0Y O7B7-0280
A1RS1O 0757-0260
A1RSTY 07570273

AlR;2 Q757-0460
ATRS13 Dray-0283
AlRE14 0757-0280
ATRIS 0598-3278
ARG 06983279

ATRA1T 0757-0d401
AlR218 G757-D280
AIRITG Q7B7-0Red
ATRSR1 0757-G443
A1R922 075704835

ATRDEI 07670442
A1RBM 01570415
A1RS3S OFAT-0441
Alin 1QG3-0073
A0 16261042

AtU103 1B28-0522
ATLZ02 1826-0348
A1U203 1958.0040
AlUzed 1926-0346
AT 1820-0493

Afuio2 1820-0493
ATLEG 1B58-0063%
ATU3B0 1820.0803
AtLdl 1826.0138
Atusl 1826.0822

Alusoz 03314.82801
ALUS0ER508" 0BOR-3641
A1LS0XR506" OFI8-3156
AUS02RE06" 0B58-3264
A1UBDZR508 0598.3359

A1UBD2ARG0E 0598.3519
A1USDIRS0E" 0&98-3540
A1US02REGE" 0a9B-3581
A1LG02RG06* 068984307
ATUBIZRENE" 06984475

ATUSOERI0G™ 06884480
A1UBORRE06” 0757.0289
ATUGO2R50E* 0757-0444
A1USO2R506* O7ET-0445
A1US0ZR508" 07BT-0446

A1US02R506 Q7ET-0d47
A1US02R522 0699-3484
ATUBO2RSE2" 0698-3493
A1URDIRGAD" 08984427
A1UBDIREZ2 L9844 32

ATUSD2RG22* 08864436
A1US02R522" 06504476
ATUB02RG22" 0608-§3249
ATUED2RE 5" 0658-6797
ATLIB0ZRG2ZY 0B5E-8004
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

[=L¥]

Description

Mfr. Part Number

ATUSD2RE22"
ATUSOIREEE"
A1UG02R5E2*
A1UB02REZR?
AlUBDIRGZT

AUSORRGER"
AUROIRGAT
A1US0ERSEE"
ATLE0RRGRET
A1US02RS522*

ANE02ZRSEE"
AILEORRERE"
ANLGORRE28"
A1US02RS528"
ATUS02R52E"

A1USD2R528"
A1US02RE29"
A1UIS02R52E"
A1LIS0IRE2*
A1US0ZR5Z8"

AUS02R5E8"
ATUS02RG528"
ATUSUZR52E"
A1UB02RS52B*
ATUBGERERE"

ALIE02RG26*
A1US02RE620*
AUSOERE2E
ALIS02RS28
A1US02R526*

ATUSO2RE28"
ATLEG3
A1US04

A1UT701
AUTO2

A1UBD1
Alllgn
A1LB03
A1UBDG
A1UBOS

A1UROR
A1UB07
AlUBOB
A0
AlU802

A1US03

ATXUTOTA
AIXUI0IE

A2

A2C101
AZCHOZ
ARC103
A2C105
A2COE

AZC107
A2C108
AJC109
A2G111
AZC11Z

ARCIIG
A2CHIE
AZGIIT
ARC118
AZC118

0BIB-6AE2
0B98-8956
0B8B-7387
088687268
069H. 7649

0609-0061
06593-0163
0G99-0164
0659-0190
0899-0874

oeoR-6a11
089031368
0888-3157
0698.2158
0598-1158

06983245
0638-4205
0B98-4308
0BEB-4482
DE9B-4483

QEAR-4484
0f88-44B85
0698-4488
QE98.4487
0757-0129

07570343
O7ET.0448
0767-0445
07570450
Q7870451

QERB-A205
1820.0453
1826.0777
1826-0519
1826-0346

1820-1730
1826.0109
1820-1568
1820-1440
1926-0412

1828.0412
1820-1105
1820-1730
18201218
1820.1997

1820-1197
1820-1445
1820-1211
03314.61616
1605-0882

1800-0882

03314-66502

604671
1804571
01604532
0160-3047
0160-8508

0160-3914
0160-2225
Q160-4B810
0160.4805
1604571

01604532
Hreo-4a08
01604532
oig0-0157
Q04532
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RESISTOR 1,163K .25% 125W F TGad+50
RESISTOR 505 1% .136W F TCw0+.25
RESISTOR 58B.1 5% 125W F TCe0+.50
AESISTOR 421.7 5% . 125W F TG=0+-50
RESISTOR 383 .1% 126W F TG=0+-26

RESISTOR 320 ,26% ,126W F TCwD+-5G
RESISTOR 488 .1% ,125W F Te=04-25
RESISTOR 730,56 1% 125W F TCaD+-25
RESISTOR 1, 364K .25% 1Z5W F To=04-50
RESISTOR 350 .1% ,125W F TC=04+-25

RESISTOR 979,23 .26% .125W F TCal+.25

RESISTCR 17.8K 1%
RESISTOR 13.6K 1%
RESISTOR 23.7K 1%
RESISTOR 281K 1%

RESISTOR 20.5K 1%

ESW F To=Ga-100
J25W F TUwR4-100
JE5W F TC=D4-100
A25W F TCmbw-100

JEEW F TQ=0+-100

RESISTOR 21K 19 .125W F TCm0+.100

RESISTOR 16.8K 1%
RESISTOR 17.4K 1%
RESISTOR 18.7% 1%

RESISTOR 15,1 1%
AESISTOR 23.2K 1%
RESISTOR 24.5K 1%
RESISTOR 255K 1%
RESISTOR 31.6K 1%

RESISTOR 22.6K 1%
RESISTOR 18.2K 1%

J25W F TOr04-100
JEEW F TC=0+-100
J126W F TCu0+-100

,125W F TGa0+«100
J125W F TO=04-100
J125W F TO=4-100
JREW F TC=04-100
J125W F TOm04100

JREW F TC=04+-100
125W F TCuDw-100

RESISTOR 20K 19 _125W F TU=0+190
RESISTOR 221K 19 .1856W F TC=0+-100
RESISTOR 24,3K 19 126W F TCadw-100

RESISTOR 21K 1% .125W F TCmd+.100

IC OF AMP GP 8.DIF-F PRG

ANALOG SWITCH 2 DPST 14-DIPP

IC OF AMP LOW-BIAS-H-IMPD 8-DIP-P PKG
iC QP AMP GP DUAL B-DIF-F PKG

I6 FF TTL LS O-TYPE POS-EDGE-TRIG COM
D/A 8-BIT 16-CERDIP BPLR

IC BFR TTL LS BUS QLIAD

IC LGH TTL LS QUAD

¢ COMPARATOR PROM DUAL B-DIP-P PRG

IC COMPARATOR PRGN DUAL B-DIP-P PKG
IC FE TTL LS D-TYPE PQS-EDGE-TRIG COM
I FF TTL, LS D-TYPE POS-EDGE-TRIG GO
IG DCOR TTL LS 3-TO-BLINE 3.IMP

IC FF TYL LS O-TYPE POS-ECGE-TRIG PRL-IN

15 GATE TTL LS NAND QUAD 2.1Mi

IC LCH TTL LS 4.8/

IC GATE TTL LS EXCL-OR QUAD 2-tNP
GEL.ASM DSC STP/STP 143MM ML
CONN STRIP 18 FIN

CONM STRIP 18 FIN

PG ASSY-MODE (REV B}

GAPACITOR-FXD . 1UF +B0-20% 50VDK GER

CAPACITOR-FXD . 1UF +BO-20% S0vDEC CER

CAPACITOR-FXD 1000PF +-20% 50VDC CER
CAPACITOR-FXAD 01UF «100.0% 50VDXG GER
C-F 1UF 20% 50V CERMLr RD

CAPACITOR-FXR D1UF +-10% 100VDC CER
CAPACITOR-FXD 2000PF +-5% 300VDC MICA
CAPACITOR-FXD J30PF +-5% 100VDC CER
CAPACITORFXD 47FF +-5% 100VDG CER Dw.30
GARAGITOR.FXD .1UF +80-20% 50vDGC CER

CAPACITOR-FXD 1000PF +-20% S0VDC CER
CAPAGITOR-FXD 470PF «-5% 100vDG GER
CAPACITOR-FXD 1000FF +-20% S0VDGC CER
CAPACITOR-EXD .01UF +-10% 200VDG POLYE
GAPACITOR-FXD 1Q0DPF +-20% S0vDG CER

5033R
5033R
5033R
5033R
0898-7849

5033R
O33R
S033R
SDIAR
5033R

50331

SFRAgH
SFRAGH
SFR26H
SFR25H

SFR25H
SFR25H
SFRASH
CMF-56-1,
CMF-55-1,

SPR2EH

SFR25M
SFR2ZSH
SFRREH
SFRZSH
SFR25H

SFR2GH
£L10084
SDGI0II
SNHaasIP
BL32167

SNSBOZIMN
SC25204L 1
SNSTAETN
SMETZ0IM
EL3IBTS

EL33675
SMNSIT2EN
SNGE03IN
SN53522N
GDEA10S

SMEIE04N
SRSTZ0EN
SRE35TEN

1600-0882
1600-0882

0331468502

SA103E104ZAA
SAT0BE104ZAA
CAGOZXTR10ZM100A
SAT08CTIDIRAA
RPE121.81125U1 04ME0V

SREQICT0IKAA

CAGO2COGIIIJT00A
CACOECOG470J100A
SAT0GETD4ZAA

GACOZATR102M100A
CACO2COGAT1.J100A

CACOZXTR102M100A
T0BDACC DAPK2TTAX
CACOZATRIOZMTG0A
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reaferance HP Part
Designation Number

a0

Description

Mfr. Part Number

AZGE0Y 01680-4532
AZGEG2 01650-3847
AZCRQE (HEQ-3B47
AZCEMH 0180-3847
ABGEOS 0160.4532

AZC206 0160.3847
ARCROT R1E0-2250
A2C208 0180-1746
A2Caos 1604571
AZC211 804571

AZCZ12 HEQ-A70%
AZC213 01680-4632
AZCH14 01804532
AZC215 0160-3647
AZC218 0180-3847

AT 0160-4532
AZGEYE 0160-4571
AZCR19 0160-3047
A2C222 01680-07127
A2C223 01504571

ARG Q1604632
AZG2ES 0180-0t27
A2oarg 1800127
A2C227 HE0-0127
Azcag 01804787

A2GERS 0180-3847
A2CEN 160-3847
A2c232 0160-3047
A2CR33 0180-0291
ARCRIG 0180-1746

ABCR3G 01801746
A2C301 R160-4801
AZC302 0160-4787
AZC303 0160-4805
AZC34 Cle0-4m12

AZC306 0160-3847
ARGIUR 0160-3B47
ARci3a? 0180.4811
A20309 0160-5343
AZGIDD 0160-3847

A2C311 0t€Q-3p47"
A2 0160-3847
A2C313 0160.3047
AZG314 0160-3847
AZG315 CE0-3847

AZGMa 0160-3B47
AZCINT 0180-3847
A2GII8 0180-3847
AZC31D 0150.3847
A2C320 O160-3847

ARG 4160-3847
Agcazs G160-4571
ARCADG Q1604571
AZC404 16347497
AZCA05 0160-0127

AZC407 016Q-0127
018047830
0160-4814
016804571
01604571

0160-4787
18010040
A901.0376
1901-0375
AZCR104 1801-0376

AZLR105 1903-0378
AZCR10G 1301-0040
ARCR107 1902-0451
A2CRA02 1801.0040
ARCRZ03 1901-0040
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CAPACITOR-FXD 1000PF +-20% B0VDC CER
CAPACITOR-FXD ,07UF +100-0% 50VDC QER
CAPACITOR-FAD .01UF +100-0% 50VDC CER
CAPACITOR-FXR 01UF +10Q0-0% 60V CER
CAPACITOR-FXD 1000PF »-20% S0VDC CER

CAPACITOR-FXD .01UF +100-0% GOVDC CER
GAPACITOR-FXD 5.1PF +-.25PF 500vDC GER
CAPACITOR-FXD 15UF+-10% 20VDC TA
CAPACITOR-FXD IUF +80-20% S0VDC QER
CAPACITOR-FXD 1LIF +80-20% 5QVDC CER

CAPACITOR-FXD 15PF +-5% 100VDC CER 0+.30
CAPACITOR-FXD 1000PF +-20% 50VDC CER
CAPACITRR-FXD 1000PF 4+-20% S0VDC CER
CAPACITORLEXD .01UF +100-0% 50vVDC CER
CAPACITOR-FXD JOTUF +100.0% SOVDG CER

CAPAGITOR.FXL 1000PF +-20% 50VDG GER
CAPAGITOR-FXDY 1UF +80-20% 50VDC CER
CAPACITOR-FAD LOTUF +100.0% S0VDG GER
CAPACITOR-FAR 1UF +-20% 28VDXG GER
CAPACITOR-FXD .1UF +80-20% 50VDC CER

CAPACITOR-FXC 1000PF +-20% SO0VDG CER
CAPACITOR-FXD 1UF +-20% 25vD& CER
CAPACITOR-FXD 1UF »-20% 25vDC CER
CAPAGITOR-FED TUF +=20% 25VDC GER
CAPACITOR-FXD 23PF +-62% 100VDQ CER 0+-30

CAPACITOR-FXD .01UF +100-0% 50VDGC CER
CAPACITOR-FXD .01UF +100-0% 5QVDG CER
CAPAGITOR-FXD .0IUF +100-0% SOVDC GER
CAPACITOR-FXD TUF+.10% 35VDG TA
CAPAGITORFXD 15UF+-10% 20VDG TA

CAPACITOR-FXD 15UF+-10% 20VDC TA
GAPACITOR-FXD 100PF +-5% 100VDS CER
CAPACITOR-FXD Z2PF +-5% 100VDGC CER (+-30
CAPACITOR-FXD A7PF 4-5% 100VDGC CER 0+-30
GAPAGITOR-FXD 220PF +.5% 100vDG CER

CAPACITOR-FXD 01LF 4100-0% BOVDC QER
CAPACITOR-FXD QIUF +100-0% GOVDG CER
CAPAGITOR-FXD 270PF «-5% 10QVDC CER
CAPACITORSFXD 51PF +-5% 100VDGC CER Ow-30
CAPACITOR-FXD O1UF +100.0% SOVDC GER

CAPAGITOR.FXD .D1UF +100.0% 50vOC CER
CAPACITOR-FXD Q1UF +100-0% SQVDC GER
CAPACITOR-FXD .01UF «100-0% GOVDC CER
CAPACITOR-FXC .01UF «100-0% S0VDC CER
CAPACITOR-FXD .01UF +100-0% 50VDS CER

CAPACITOR-FXD .01UF +100-0% SOVDG CER
CAPACITOR-FXD .014UF +100-0% 50VDC GER
CAPACITOR-FXD .0HIF +100-0% 30VDC GER
CAPACITOR-FXD Q1UF +100-0% 50VDC CER
CAPAGITOR-FXD .01UF +100-0% 50vDC CER

CAPACITOR-FXD LO1UF +100-0% S0vDC GER
CAPAGITOR-FXD 1UF +20-20% S0VDG GER
CAPACITOR-FXD .1UE +80-20% 50VDT QER
CARPACITOR-FXD 22PF +.5% 100VDC CER 0+-30
CAFACITOR-FXD 1UF +.20% 25VDC CER

CAPACITOR.-FXD 1UF +-20% 25VDGC CER
CAPACITOR-FXD 12PF +.5% 100VDC CER 0+a30
CAPACITOR.FXD 150PF +.5% 100vDCG CER
CAPACITOR-EXD 1UF +20.20% S0VDC CER
CAPAGITORAFXD .1UF +B0-20% 50vDC CER

CAPACITOR-PXL 22FF +-5% 100VDC GER 0e-30
DIODE-SWITCHING 30V S0MA 2NE DO.35
DIODE-GEN FRP 35V 50MA DO-35

DIODE-GEN PRF 35V 50MA DO-36

DIODE-GEN PRF 35V S0MA DO-35

DIODE-GEN PRP 35V 50MA DO-35
DIQDE-SWITCHING 30V S0MA ZNS DD-35
DIODE-ZMR 5.1V §% DO-35 PO=AW TC=+,038%
DICDE-SWITCHING 30V BOIA 2ME D0.35
DICDE-SWITCHING 30V BIMA 2NS DO-35

CAGOZXTR10EM100A
SAT0SCT103KAA
SAT06CTDIKAA
SA108C103KAA
CACOZXTR102M10GA

SAIGECTOIAM

15001564 502082-07S
SA10SE1042AA
SAT0SE104ZAA

CACO2COGT504100A
CAGOEXTRTOEMI00A
CAGO2XTRTO2M100A
SAT06CT03KAA
SA105C103KAA

CAGOZXTR10ZM100A
SAT0BE104ZAA
SA105C103KAA
2C37Z5U105MDS50A
SA105ET04ZAA

GACOZXTRI02ZMI00A
2CITEEUI105MOB0A
RCITTEOSMOS0A
2C3TZSLHOEMOS0A
CACDECOG220.1004A

SATDSCI0IKAA
EAT0SCTOIRAA
SA109CHI3MAA
15001 05X8036A5-DYS
130D1568X902082-DY5

1600D156X902082-DYS
GAGOZCOGTDTJ100A
CACORCOGE20J100A
CACO2COG4TOJI00A
CACD2C0GEZ221 J100A

SAT105C103KAA
SA105CT1DIKAA
CACDACOGET1H00A
CAGORCOGT10.J100A
SA105C103KAA

SA105CT0IKAA
SA108G103KAA
SA105C103KAA
SA105CT103RAA
SAT0RCT0EKAA

SAT0ECIOEKAA
SA105C103KAA
SA109CTOZKAA
SA105CT03KAA
BAT0SCTOIRAA

SANDSC1QIKAA
SA10SE10AZAA
SATOEET04ZAA
CACDRCOGRR0JTIJ0A
BCHTZOUI0EMOS0A

R2CATZEUI0EMOB0A
CACDECOGTR0J1004A
CACDRCOGTS1 1004
SA105E104ZAA
SAT05ET04ZAA

CACIRCOGI20.H 00A,
FDH1098

NEP202

NDP202

NDPED2

NDP202
EDH1088
SZ30035-9RL
FOH1088
FOi41gge
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part
Designation Number

[»1e}

Description Mfr. Part Number

A2CR20B 1901-0519
A2CR206 1801-0519
AZCRIN 19010040
A2CR3IGZ 1901-0040
AZCRID 1801-0535

AZCR304 1901-0538
A2CRI0B 1901.0040
A2CR30E 1801-0518
A2CRIQT 1902-0058
A2CR3t 1801-0040

DIQDE-SCHOTTKY SM SIG 19010518
DIODE-SCHOTTHY SM EIG 1801-0618
BIODE-ZWITCHING 30V SOMA 25 DO-35 FOH1068
DICDE-SWITCHING 30V 50MA 2ZNS DO.35 FDH1088
DIODE-SGHOTTEY SM SiG 1901-0535

DIODE.SCHOTTKY SM SIG 18010536
BIODE-SWITCHING 30V 50MA 2NS DO-36 FOH1088
DIODE-SCHOTTKY 3M BIG 19Q1-0518
DICODE-ZNR 10V 5% D0.35 PD=4W TCu+ 075% BZ30035-18RL
DIODE-SWITCHING 30V S0MA ZNS DO-35 FDH10B8

DIDDE-SWITCHING 20V 50MA 2NS DO-35 FOH1088
DIODE-SWITCHING 30V S0MA 2NS DO-36 FOH1088
DIKDE-SWITGHING 30V S0MA ENS DO-35 FLH1088
DIODE-SWITGHING 30V BOMA NS DO-35 FCH1088
DESDE-SWITCHING 30V SOMA ENE DO-35 FLHY0E8

DIODE-ZNR 81,1V 5% DO-35 POm.4W 57300181386
DIGDE-SWITCHING 80V 200MA NS DO-35 FOH 5308
DICDE-SWITGHING B0V 200MA ZNS DO-25 FOM 8300

DIQDE.ZNR 5.1V 6% D035 PD=4W 2735001481308

XSTR SMLFET CJPDN 052 5 0005 S937R3(TO-5 LD FORM)

MNSULATOR.BEAD GLASE
INSULATOR-BEAD GLASS
LABEL-INFORMATION .15=IN-WD 6-IN-LG
CONMECGTOR.S0L CONT RTANG-F
CONNECTOR-SGL CONT RTARG.F

CONMECTOR.SGL CONT RTANG-F
COMMECTOR-SGL CONT RTANGF
CONMEGTOR-3GL CONT RTANG-F
CONNEQTOR-POST TYRE

CONN-POST TYPE .186-PIN-SPCG 4-CONT 09-83-3042

COMN-POST TYPE .156-PIN-SPCG 8-CONT 9-82-3082
P.C. HNGE 5040.7721
B.C HNGE 5040-7721
.G, HMGE 5040-7721
TRANSISTOR NPN 51 PD=300MW Fi=200MHZ QT-1200

TRANSISTOR PNP 5t DARL 70-82 FDeE2EMW SP57439
TRANSISTOR NPN SI PD=300MW FTa600MHZ
TRANMSISTOR PMP S PO 1OMW FT=260MHZ SP33612
TRANSISTOR J-FET N-CHAN D-MODE S| SPFR1D
TRAMSISTOR J-FET N-CHAN 0-MODE 3 SPFETS

TRANSISTOR PNP 51 PDu310MW FT=250MHZ SPE3612
TRANSIETOR J-FET N-CHAN D-MQDE TO-18 5t SF51008
TRANSISTOR FNP 5! PD=310MW FTe2S0MHZ SPE361Z
TRANSISTOR MNPN 51 PD=350MW FTa300MHZ gP53811
TRANSISTOR NPN S| PD=350MW Fre300MHZ FPE3611

TRANSISTOR PNP &l PD=310MW FTw250MHZ LPa3g12
TRANSISTOR MPN S( PD=350MW FT=300MHZ SPE3E1
TRANSISTOR PNF 81 PD=310MW FT=250WHZ SP33G12
TRANSISTOR J-FET P-CHAN D-MOOE 3 553723

TRANSISTOR J-FET N-CHAN D-MODE TO-18 51 SF51006

TRANSISTOR PNP SI PR=310MW FTe280MHZ SPE3Ei2
THANSISTOR PNP S| PDe310MW FT=250MHZ SpS3612
TRANSISTOR PNP 5| PD=310MW FTw250MHZ SPSaE12
TRANSISTOR NPN 51 PO=350MW FTa300MHZ EPEI6N
TRANZISTOR N#N 5| PD=260MW FTa300MHZ SPE3E

TRANSISTOR NPN S| PL=350MW FTu300MHZ SPS3E1
TRANSISTOR MPN S| PD=300MW FT=200MHZ GT-1200
TRANSISTOR PNP S| TO-92 PDeB25MW & 32263
TRANSISTOR PNP 5 PDu310MW FT=100MMZ SP36793
TRANSISTOR NPN S| PD=310MW FT=100MHZ SPSI1TR

RESISTOR 1K 1% 125W F TQ=04+-100 SFRAGH
RESISTOR 2.312K .25% ,128W F TCa0#.50 sidsn
RESISTOR.TRMR 208 10% C TOP-ADJ 1-TRN 3386P-Yd8-201
RESISTOR 5K ,1% ,125W F TCm0+.25 CMF-55.1, T-9
RESISTOR 4.8K 1% ,126W F TCm0+-25 5033R

RESISTOR.TRMR 10K 10% C TOP-ADJS 1-TRN 33BER.Y46-103
RESISTOR 201K 1% .125W F TC=04-100 SFRA5H
RESISTOR 402 1% .125W F TC=0+-100 OMF-55-1, ¥-1
RESISTOR 10K 1% .125W F TOm04-100 SFR2sH
RESISTOR 4.7¢ 5% .28W CF TC=0-400 R-25.]

RO = —am

A2CR312 1901-0040
AZCR¥I 1901.0040
AZCRA00 19010040
A2CR403 1801-0040
AR 18010040

A2CR501 1902-3345
AZCREQL 189010050
A2CRS03 1501-0050
AZCRE04 1802.3345
AZH1 1BH5-0626

A2M2 4230-0458
AZHY 43300498
hZH4 71214811
A1 1861-8254
A2JZ 1261-6254

—_—

AZ2J3 1261-6254
AZdd 1361-6254
AZJS 1251-8254
AZJE 12521478
AzJ7? 1251-6R64

A2Ja 1251-3961
AZMP 5040-7721
AZMP2 50407721
AZMPI S040.7721
AT 1854-0071

A2Q102 1963-0412
A2Q103 1854-0008
AZCTDE 1B53-D036
Ai07 16550081
A20108 1855-D0B1

AZQ103 1863-0036
AZQIN 1855.0410
A2G12 1853-0036
ABG13 16540215
AZG114 1884-0215

ARO1E 1853.0036
ARQR02 1964-0215
ARG 1853-003¢
A2Q204 1865-0082
AZQEOS 1B55-0410

ARQE0Y 1853-0036
AZQ302 1853-0036
AZQ307 1853-0036
A2Q401 1884-0215
A2G402 16840215

ABGADI 1854.0215
A2t 18540071
AHRCEOZ 1853-0066
A2Q503 1B53-0264
AZLIE04 168540474

ABRIO 0757-0280
AERTDT 0599-00.34
AZR108 2100-3212
AZR108 0698-6320
AZR1U 0F99-0922

AZRI3 2%00-3210
A3Rt15 0757-0476
AZRNG 0640-4453
AZR11Y 0757-0442
AZRITE 06834725
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part

Designation Number Description Mir. Part Number w

o0
2
=

RESISTOR A.7K 5% .25W CF TCw0-400 Ra=iGd
REZISTOR 20K 1% ,125W F TGalle-100 SFRaEH
RESISTOR 100K 1% 125W F TC=0+-100 SFRAEM
RESISTOR 6HOK 5% .25W GF TC=0-800 R-25.
RESISTOR 2M 5% .25W GF TC=D-500 R=254

RESISTOR 4.7M 5% .25W CC TG=-300/+1100
RESISTOR 1.6M &% .28W CF TC=0-30
RESISTOR 487K 1% 126W F TC=0+-100
RESISTOR 1M 6% .25W GF TC=0-800
RESISTOR 100 19 ,1258W F TC=04+-100

RESISTOR 4.98K 1% .126W F TC=04+-1Q0 . SFRZSH
RESISTOR 100 1% 125W F TCuOw-100 SFRE5H
RESISTOR 10K 19 .125W F TCwl+-100 SPRESH
RESISTOR 10K 1% 125W F TC=4-100 SFR25H
RESISTOR 1008 196 .125W F TCuD+-100 SFRESH

RESISTOR 698 1% J28W F TCmDw.25 5033R
BESISTOR 1K 1% ,125W F TCuQ4-100 SFE25H
RESISTOR 483 1% J125W F TGm0+.100 SFR2EH
RESISTOR 5K 1% 128W F TOn0+.25 CMF-85-1, T-9
RESISTOR 10K .1% .25W F TC=04-25 50438

RESISTOR 100 1% .125W F TCm0+-100 SFR25H
RESISTOR 100 1% .1258W F TGalw.100 SFR25H
RESISTOR 20K 1% .135W F TC=D+-100 SFR2EH
RESISTOR 10K 19 .125W F TCm0+-100 SFR2EH
RESISTOR 237 19% ,125W F TO=0+-1Q0 SFR25H

RESISTOR 1K 1% 126W F TC=04-100 SFR25H
RESISTOR 4.684K 1% ,(126W F TC=04-10 SFR25H
RESISTOR 1K 1% .135W F TCuw(+-100 SFR25H
RESISTOR 4.64K 1% .125W F TCOmO+-100 SFRE5H
RESISTOR 3.4K 1% .125W F TCm0w-100 ChIF55-1, T-1

RESISTOR 2.2 5% BEW CF TCuD-400 Ru25.J
RESISTOR 1K 1% 125w F TCmb+-100 SFR25H
RESIZTOR 10K 1% . 125W F TG=0+-100 SFR25H
RESISTOR 64.9K 1% 125W F TCm+.100 CMF-86-1, T-1
RESISTOR 20K 1% ,126W F TC=0+-100 SFR25H

RESISTOR 84.9K 1% .125W F TCw0+-100 CMF-58.1, T-1
RESISTOR 10K 1% .125W F TCuil«-100 SFRa5H
RESISTOR 3,325 1% ,125W F TOm0+-100 SFR25H
RESISTOR 458.9 1% _126W F TCa0s-300 SFR25H
RESISTOR 10K 1% .125W F TC=0+-100 SFR2ZGH

RESISTOR 43,9 19 126W F TC=04-100 SFR25H
RESISTOM 100K .1% 125W F TCm0+-25 BO3IR
RESISTOR-TRMR 1K 10% G TOP-ADJ 1-TRN 3IOEP-'Y46-102
RESISTOR 100K .1% _125W F TCmDe-26 5033R
RESISTOR 49.9 19 125W F TC=04+-100 SFR26H

REZISTOR 44.9 19 125W F TCmD+-100 BFRaGH
RERISTOR 3.32K.1% .125W F TCwlra1G0 EFRRGH
REZIETOR 10K 1% .128W F TCwl+-100 SER2EH
RESISTOR 100K 1% .128W F TC=04+-100 SFRESH

RESISTOR-TRMR S0K 10% G TOP-ADJ 1-TRN 33G6P-Y48-503

REEISTOR 100 19 .125W F TCm04-100 SFR2EH
RESISTOR 100 1% .126W F TGa0+-100 FFRIGH
HESISTOR 5K, 1% ,125W F TC=04+-25 CMF.55-1, T-9
RESISTOR 10K 1% .125W F TGmD+-25 5O0daR
RESISYOR 10K 1% .125W F TCmD+-100 SPR25H

RESISTOR 10K 1% 125W F TGuDs-100 SFR2GH
RESISTOR 19K 1% 125W F TC={4+.100 SFR25H
RESISTOR 10K 1% 126W F TCe{+-100 SFR25H
RESISTOR 15K 1% .120W F TCu{e-100 SFR2GH
RESISTOR 30.1K 19 .125W F TGalsw.100 SFR26H

RESISTOR 49.9 1% 125W F TGuD«-100 SFR2gH
RESISTOR 1K 5% 5W MO TCa0+-200 G52

RESISTOR 10K 1% .125W F TCm0w-100 SFR28H
RESISTOR 45.9 1% 128W F TC=0+.100 SFR2GH
RESISTOR 10K 19 125W F TGm04-100 SFR28H

RESISTOR 10K 1% ,125W F TC=0+-100 SFR3SH
RESISTOR 100K 1% .125W F TC=e-100 SFRZ5H
RESISTOR 100K 19 .125W F TG=0+.100 SFR25H
RESISTOR 10K 1% 125W F TCa04-100 SFR25H
RESISTOR 200 19% 125W F TC=0+-108 SFRasH

AZR119 06834725
AZRTE0 0757-0448
AZR121 07ET-0d55
AZR122 DARZ-BA45
AZRI23 DBR3-2085

AZR124 GEE3-A7ES
AZR1EG 0B03-1d55
A2R126 0B59-4543
AZR1ET 0663-1035
AZR1 2B O7E7-0401

AZRIH QE98-3279
0757-0401
D767-0442
Q7570442
AZR136 O7E7-0465

AZR138 053p-7394
AZR137 0767-0200
AZR138 089B-4122
AZRI41 0898-6320
AZR142 Q869-7447

AZR1A3 Q7670401
AZR145 0757-0401
AZR148 0757-0449
AZR147 07570442
AZR148 0698 3442

AZR149 QTST-0280
AZR151 (658.315%
AZR152 O7&7-0280
AZR1S3 DBAR-3166
AZR154 DB3R-4440

AZR155 DBE3-2226
AZR158 0757-0280
AZR168 O757-0442
AZR1G] 068-4502
AZR1B2 OTET-0448

AZR163 08084502
AZR164
AZR200
AZR201
AZRZ0Z 0757-0442

AZRR03 O757-0277
AZR204 0BOG-8358
AZR205 2190-3211
AZR208 0695-8368
A2RECT 0757-0277

A2R2GA 07G7-0R77
AZR209 O757.0433
AZRZ10 D75T.0442
AZR211 Q7570465
AZR212 2100.3263

AZRES 0757-04Mm
AZR214 07570401
AZR215 0658-6320
A2R21E 0BB8-6350
A2R2Y7 OF57-0442

AZR218 0757-0442
ARRZZ1 07570442
AJR2g3 07570442
AZRz23 O7RY-0446
AZRZ2A 0757-4563

A2R22S 0757-0377
AZR2EG
AER22T
AZR22A
AZR225

ARH231
A2R232
AZR232
A2R234
AZRZIG 0757-0407
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Eeplaceabhle Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part

Designation Number Description Mfr. Part Number

=lo)

AZR237 075T7-0277
ARR238 D7E7-044 2
AZRZ39 OP5T-0:27T
A2R2AY Q757-04E5
AER24Z 0757-0280

AZR243 0757-0407
AZREM O757-0442
AZR24E 0767-0442
AZR247 0757042
AZR248 0698-4453

A2R240 0757-0442
AZRDSD O7ET-0dag
ARRIST B159-0005%
A2ZR252 0757.0283
ABRES] 08994472

A2RISE Q757.0280
A2RE5H Q7570290
AZR258 Q767-0348
AZRZ5 06834725
AZR260 1810-0269

AIRZEHY 08034725
AZR262 06934725
A2R263 DE93-4726
AZR264 0B9B-8830
AZRZB5 fg9B-gE29

AZR268 0698.5540
AZR2E7 2100.3210
A2R26E NER3-1015
A2RI01 0650-1021
AZRA02 0757-0442

A2RI03 0757-0442
A2ZR3I04 07570280
AZRI0D DE9R-4435
A2R306 D7&67-0401
AZR307 07370413

RESISTOR 49.9 1% 128W F TC=0+-100 SFR26H
REZISTOR 10K 1% 125W F TOm{+-100 SFR2AEH
RESISTOR 42,9 1% .125W F TO=0+-100 SFRasH
RESISTOR 100K 1% _125W F TUn0+.100 SFRIGH
RESISTOR 1K 1% .125W F TCe04+.100 SFR25H

RESISTOR 200 19 126W F TG=04-100 SFR25H
RESISTOR 10K, 1% .125W F TGaD+-100 ZFRREH
RESISTOR 10K 1% 136W F TO=04-100 SFRESH
RESIBTOR 10K 1% 125W F TCu0s-100 SFRBSH
RESISTOR 402 1% . 185W P TO=0+-100 CMF-55-1, T=1

RESISTOR 10K 19 A256W F TO=04-100 . SFR25H
RESISTOR 150K 1% .125W F TCa0+-100 SFRIEH
RESISTOR-ZERC OHMES 22 AWG LEAD DiA 108
RESISTOR 2K 19% 125W F TC=04-100 SFRASH
RESISTOR 14K 1% 125W F TCal+-100 CMF-5E-1, T-1

RESISTOR 1K 19 ,126W F TC=04-100 SFR2EH
RESISTOR 1K 1% .125W F TC=0+-100 SFR25H
RESISTOR 10 190 128W F TC=0+-100 CMPa55.1, T-1
RESISTOR 4.7K 5% .25W CF TC=0-400 R=25J
NETWORK-RES 3-8iP 10.0K OHM X B 2180104

RESIZTOR 4.7K &% 25W CF TCw0-400 R-26J
RESISTOR 4.7K 5% .25W GF TGaD-400 R-25J
RESISTOR 4.7K E% .25W CF TCmO-400 R-25J
RESISTOR 20K 1% ,125W F TC=04-25 B032R
RESISTOR GOK 1% .125W F TGaD+-25 5033R

RESISTOR 1,1M 5% .25W CF TC=0.200 R-264
AESISTOR-TRMVR 108 10% G TOP-ADJ 1.THRN 238BP-Y48-103
RESISTOR 100 5% .25W GF Te=0-400 R-25.
RESISTOR 1K 10% 1W GG TO=04+847 GBI
RESISTOR 10K 195 125W F TO=0+-100 SFR25H

HESISTOR 10K 1% 125W F TO=0+4-100 SFRE&EH
RESISTOR 1K 19 .125W F TCu0+-1G0 SFRAEM
RESISTOR 2.48K 19 .128W F TOw(+-100 GME.55.1, Ta1
RESISTOR 100 1% .125W F TCw0+.100 SFRZ5H
RESISTOR 392 1% ,125W F TCuls-100 SFRA2cH

RESISTOR 11,3K 1% ,120W F TC=0+-100 SFR2EH
RESISTOR 4,99 1% ,128W F TC=0+-100 SFR2E6H
RESISTOR 10K 1% .125W F TC=0+-100 SFRAEH
RESISTOR 2.49K 1% .125W F TCe0+-100 GMF.55:1, Tad
RESISTOR 10K 9% 128W F TC=0+-100 SPR28H

RESISTOR 499 1% ,126W F TCuD+-100 SFRaGH
RESISTOR 4.99K 19 ,125W F TGm0+100 SFR25H
RESISTOR 100 1% 128W F TC=04-100 SFR2EEH
HESISTOR 1. 74K 19 186W F TC=04-100 SFRAEEH
REEISTOR 294K 194 .125W F TCa0+.100 CMF-B5-1, Tu1

RESISTOR 100 5% .25W CF TCw0.400 Hag26J
RESISTOR 1K 1% J125W F TC=D+-100 GFR25H
RESISTOR 51 5% .28W CF TC=0-400 R=25J
RESISTOR 1.8K 5% .2BW GF TC«0-400 R=25J
RESISTOR 5909 1% .125W F TCu0+-100 SFRALH

RESISTOR 174 1% 125W F TOwl+-25 CMF-55.1, T-8
RESISTOR 348 1% .125W F TC=04-100 SFRaEH
REJISTOR 1K 1% A25W F TCuls-10C SFRIGH
RESISTOR 1K 1% .125W F TCal+108 SFRESH
RESISTOR 1K 1% .125W F TCu0+ 100 SFRESH

RESISTOR 1K 1% .125W F TC=0+-100 SFRESH
RESIETOR 1K 1% ,126W F TC=D+-100 SFR25M
RESISTOR 2K 1% 125W F TCaD+-100 SFR2GH
RESISTOR 2K 1% 125W F TG=0+-100 SFR2GH
RESISTOR 10K 1% J25W F TG=(+-100 SFAZEH

RESISTOR 100 1% J126W F TC=04-100 SFR2EH
RESISTOR 510 5% .28W CF TC=0-4100
RESISTOR 140K 1% .125W F TC=04-100
RESISTOR 20K 1% ,126W F TQuDs-100
RESISTOR 20K 1% J125W F TC=04-100 BFR25H

RESISTOR 10K 1% 128W F TG=04-100 SFRa6H
RESSTOR 100K 1% 1258W F TC=0+-100 SFR26H
REBISTOR 10K 1% .125W F TC=0+-100 SFR25H
RESISTOR 10K 1% .128W F TG=04-100 SFR25H
RESISTOR 10M 5% 28W CQ TC=-800/+1100 CB1gEE

AZRI0G 0B88-4121
AJR30C9 0838-3279
A2ZRIG 075T-0442
AZRI 0658-44 35
AJRIT2 Q7E7-0442

AZR3t3 0584123
AZRITA 06599-3274
AZRNG Q757-0401
AZRIG 0688-3202
AIRIZST 0850.4437

AZRIB 0683-1018
AJR310 0757-D280
AZR320 QBH3-5105
AZR3ZT 06831825
AZR322 OT67-422

AZRIZ3 (658-5546
AdR324 QGOR-345
A2R325 0757-0280
AZR328 47870280
AZRIZT 07670260

AZRIZE LTS?-0280
AZR328 0757.02B0
AZR3I 07570283
AZR3I2 0757-0063
AZR333 O7E7-D442

AZRIH 0767-0401
A2RII5 08R3-5115
AZR33E Q7E7-0455
ARR4AQ1 0757-0443
A2R4Q2 0TH7-0449

AZR405 Q767-p442
ARR4G7 QT57-0465
AZR408 0757-0442
AZR409 0757-0u42
AZR411 0B883-1065
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part
Designation Number

oD

Description Mfr. Part Number

RESISTOR 10K 1% 125W £ TCmsa100 EFR2sH
RESISTOR 10K 1% 125W F TOwl+a100 SFRasH
RESISTOR 10K 1% J20W F TC=04+-100 SFR2Z5H
RESIGTOR 100K 1% .125W F TC=0+-100 SFRESH
RESISTOR 10K 1% .125W F TCa0w-100 SFRESH

RESISTOR 5K .1% 126W F TCn0+-25 CMF-65-1, T-9

. RESISTOR 10K 1% ,T28W F TC=0+-25 50338
RESISTOR 10K .1% .125W F TC=(+.25 5033R
RESISTOR 1K 19 .125W F TCml+.100 SFR2sH
RETZISTOR 9.09K 1% 126W F TC=04+-100 SFR25H

RESISTOR 100K 1% 125W F TCalbs-100 SFRIEH
RESISTOR 10K 15 .1258W F TGn(4-100 SFR2BH
RESISTOR 10K 1% 1258W F TC=04-100 SFR25H
RESISTOR-TRMR 200 10% C TOP-ADJ 1-TRN 3306F-YdE-201
RESISTOR 9.9K 1% ,125W F TGm0+-25 CMP-56-1, T-9

AZR412 0767-0442
AZR413 0767-0442
AZRd4 0757-0442
AZE1S OTET-0468
AZR41E O7ET7-0442

AZR417 065a-8320
AZR41E 06586360
AZR419 0863-8360
AZR421 07567-02B0
AZRAZZ 07570268

AZRARL DTE7.0485
AIR425 0757-0d443
A2R428 0757-0442
AZRAZT 2100.3212
AZR429 0E98-6321

AZR4ZY 2100-0654
AZR4H 0B98.4444
AZRA3D 07570500
AZRA33 07570280
AZRA 34 05986360

A2R435 0757.0442
AZR4 35 0757-0784
AZRaa7 07570442
AZR438 D757-0435
AZRA3D 0eEE-3179

A2R441 DEBB-4432
AZR442 D3a8-3278
A2R443 0757-02B0
AZREA 069834593
AERAGS DFET-040%

AZR4G6 0767-0401
AZR501 07T57-0280
AZRE02 Q7ET-0280
AZRE03 0757-0445
AZR504 0757-02B3

RESISTOR-TRMR 300 10% C TOP=ADJ 1.TRM IIEP-Y46-501
RESISTOR 4.87K 1% 85 F To=0+-100 CMF-55-1, T-1
RESISTOR 562K 1% ,1256W F TC=04-100 SFRESH
RESISTOR 1K 19 ,126W F TC=0+-100 SFRESH
RESZISTOR 10K (1% .135W F TCaDe-25 SG23R

AESISTOR 10K 1% ,125W F TC=0+-100 SFRz5H
AESISTOR 9.05K 1% 125W F TCm0w.100 SFR25H
AESISTOR 10K 1% ,125W F TCmOw-100 SFR25H
RESISTOR 3.92K 1% 125W F TCm0+.100 SFRIEH
RESSTOR 255K 1% J128W F TC=0+-100 SFR25H

RESISTOR 29K 1% 188W F TO=0+-100 CMF-55-1, 7-1
RESISTOR 8.48K 1% A25W F TGn04+.100 SFRIGH
RESISTOR 1K 1% 125W F Te=04+-100 SFRZSH
AESISTOR 4.72K 1% 125W F TCm0w-100 SFR25H
RESISTOR 100 1% .125W F TCa0+.100 SFR25H

RESISTOR 100 1% .125W F TGwi+100 SFR26H
RESISTOR 1 1% ,125W F TG=04-100 SFR25H
RESISTOR 1K 1% .125W F TCm0+2100 SFRIGH
REEISTOR 10K 1% .125W F TCmD+.100 SFRE5H
REZISTOR 2K 1% 125W F To=0+-100 SFR2ZEH

RESISTOR 2K 19 .125W F TCn0+100 SFR2SH
RESISTOR 10K 1% 125W F TCul+100 SFRIEH
RESISTOR 4.99K 1% ,126W F TC=0+-100 SFRa5H
RESISTOR 2K 1% ,125W F TC=04-100 SFR2SH
RESISTOR 1K 5% 2W MO TCmDa-200 G323

SWITCH-SL DPDT MINTR .5A 125VAG/0C PC G-152-0011
CONMECTOR-SGL CONT FIN 1,14.MM.BSC.52 3G 16-06-0034
GONNEGTOR-SGL CONT FIN 1.14-MM-BSG-8Z 5Q 16-06-0034
CONNECTOR-SGL CONT PIN 1.14-MM-BSGC-8Z 5@ 16-06-0034
CONNECTOR-EGL GONT PIN 1,14-MM-BSC-BZ 5Q 16-06-0034

CONNECTOR-3GL CONT PIN 1.14-MM-BSG-57 50 18-08-0034
CONNECTOR-5GL CONT PIN 1.14-MM-BSC-5Z 530 16-06.0034
CONNECTOR-8GL CONT PIN 1,14-MM-BSC-5Z 8Q 16.06.0034
COMMNECTOR-S8GL CONT PIN 1.14-MM-BSC.5Z 5Gt 16-06-0034
COMNMECTOR-SGL CONT PIN 1.14.MM-BSG-82 5G 16-06-0034

CONNEGTOR-SGL CONT PIN 1.74-MM-BRC-5Z 5Q 16-06-00:34
CONMNECTOR-5GL CONT PIN 1.14-MM-BSC-5Z 50 16.08-0034
CONMECTOR-SGL CONT PIN 1.14.MM-BSC.5Z S0 16.06-0034
CONMNEGTOR-SGL CONT PIN 1.74-MM-B3G-SZ S0 16-08-0034
GONNECTOR.SGL CONT PIN 1.74-MM-BSG-SZ S0t 16-08-0034

CONNECTOR-SGL CONT PIN 1,14-MM-B3C-3Z 50 168-06-0034
CONNECTOR-SGL CONT PIN 1,74-MM-BSC-52 8Q 18-06-0034
GONNEGTOR-SGL CONT PIN 1,34-MM-BSC-5Z 5Q 16-08-0034
CONNECTOR-8GL CONT PIN 1,14-MM-B5C-52 5Q 18-06.0034
CONMEGTOR-5GL, CONT PIN 1.14-MM-BSC-82 5Q 16.06-0034

CONNECTOR-SGL CONT PIN 1,14-MM-BSC-52 5Q 16060034
CONNECTOR-ZGL CONT PIN 1.14-MM-BSC-8Z EQ 16-08.0034
CONNECTOR-SGL CONT PIN 1.14-MM-BSC-5Z SQ: 16060024
IC OF. AMP LOW-BIAS:H.INMPD DUAL B-DiF.F SNSO99TR
TRANSISTOR ARRAY 14-PiM PLSTC DIP 50562

AZRG05 0757-0283
AZREOE D767-0442
AZRS0T LBIB. 3279
AZR508 0767-0283
AZR509 {764-0018

AZE501 31010842
AZTP1 1261-0600
AZTR2 1251-0800
AZTP3 1251-0600
AZTP4 12510600

AZTPE 1251-0600
AZTPG 1281-0600
AZTPT 1251.0800
AZTPB 1851-0609
AZTPS 1251-0800

AZTP10 12510600
AETP 12610600
AZTPIR 136106800
AZTP13 12510600
AZTP14 1251-0600

A2TP15 1251-0600
AZTEG 12510800
AZTP1T 12510600
A2TP18 1261.06%0
AZTP19 1251-0630

AZTRE0 ~1861-0600
AZTRE1 1251.0600
AITPRE 1251-0600
A2U101 1B26-0547
A20102 1821-0001

A2UH103 1B26-0475
A2LN04 1828-0412
A2U201 16260547
AzU202 1826.0847
A2U1203 162605622

ANALOG SWITCH SPDT B-DIP-P SMNIBARTE
IC COMPARATOR PRCM DUAL 8-DIP-P PKG BLAETE

IC OF AMP LOW-BIASH-IMPD DUAL 8.DIF-F ' FNBEaITH
IS OF AMF LOW.BIAS.H-IMPD DUAL 8-DIP-F SnanoaTe
G QP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-P SMNBIBSEN
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Refarence

HP Part

Designation Number

o0

Description

Mfr.
Code

Mir. Part Number

AZUZO4 1828-0519
AZU205 1826-0412
A2UR0E 1826.0081
ARLIZO7 1924-0387
AfL1208 1826-0907

A2UR0 19201245
AZUR1 1820-0471
A2UZ12 1B20-1545
AZU2Y3 1628-0684
AlL214 1620-1447

AZU215 1820-1447
AZUIE 1B20-1447
ARUENT 1B20-1115
A2u21B 1820-1187
AZURYY 1820-1218

A2UZE1 1826-0544
Afuddn 16201730
AZU3IM 1B20-1275
AZUI02 1820-1278
ARLJ303 1B20-1278

A2L304 1920-1378
A2U305 1820-1208
AZUIDG 18200629
ARL307 1820-1278
AZL308 1B20-1187

haiiaoa 1820-1322
AZLI10 1880-0693
A2U311 1B20-0633
AZUZ12 1620-1158
AZU313 1820-062%

A2U314 18201278
AZU316 1830-1168
AZIZIE 1B20-1158
AZU37 182D-1442
AR 1820-1211

AZUI19 1820-1197
A2UJ320 1820.1429
AZL)3a2 1820-1730
AZU3E] 1B20-1730
A2LIM 1B20-1730

AZLIIES 1620-1730
AZLIIRG 1820-1401
A2U327 1820-1440
A2U328 1820-0307
Adu3an 1BEG-1422

ARLIT 1826-0755
A2u401 1920-1545
ARU402 1926-0822
A2uap4 18201730
AZUA0S 1HEE-0188

AZUADB 1826-01 38

AZ D3314-56503

1430-0278
A3C2 0160-4801
01604507
AJCA 01604801
0180.4801

0160-4571
0160.4571
01604571
Q160-3847
01604532

0160-4571
oiE0-d5T4
0160-4571
01604671
Q1804571
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16 OF AMP LOW-BIAS-H-IMPD 8-DIP-P PKG
IC COMPARATOR PRCN DUAL B.DIF.FP PKG
& QP AMP WB TO-39 PEG

IC OP AMP WB TC-89 PKG

AMNALOG SWITCH 4 SP2T 16-DIP-F

G DEDR TTL LS 2.T0-4-LINE DUAL 2-INP
IG INV TTL HEX 1-IMP

ANALOG MULTIPLEXER 3 SFDT 16-CERDIP
D/A 12-BIT 1B-CBRZ/SDR GMOS

iG TTL LS 16.81T STAT RAM 45-M5 3.5

IS TTL LS 16-8IT STAT RAM 45-NS 3.8
IC TTL LS 16-BIT STAT RAM 48.N5 3-5
12 PF TTL (5 D-TYPE PoS-EDGE-TRIG
& GATE TTL LS MAND QUAD 2INP

IC BGOR TTL LS 3-TO-B-LINE 3.NP

O/A 8-8IT 16-CERDIP ChDS

I3 FF TT4 LS D-TYPE POS-EDGE-TRIG COM
IC GATE 7. 5 NOR DUAL 5.INP

IG ENTR TTL LS SIN UR/DOWN SYNCHRO
IG; CNTR TTL LS BIN UP/DOWN SYNCHRO

IC CNTR TTL LS BIN UP/DOWN SYNCHRO
1C GATE TTL LS NOR TPL 3-INP

I FF TTh 8 J-K NEG-EDGE-TRIG

I ENTR TTL LS DECD UR/DOWN SYNGHRQ
IC GATE TTL LS NAND QUAD 2«NP

IZ GATE TTL & NOR QUAD 2-INF

IC FE TTL S D.TYPE POS-EDGE-TAIG

IC FF TTL 5 B-TYPE POSEDGE-TRIG

IG GATE TTh 5 AND-OR=NV DUAL 2-INP
IG PR TTL § J-K NEG-EDGE-TRIG

1 GNTR TTL LS BIM UF/DOWN SYNCHRO
IC GATE TTL & AND-QOR-INV DUAL 2.NP
IG GATE TTL § AND-OR.INY DUAL 2-INP
IG GNTR TTL LS DECD ASYNCHRO

17 GATE TTL LS EXGL-OR QALAD 2-INP

1@ GATE TTL LS NAND QUAL 2-INF

IC MUXR/DATALSEL TTL LS 2-TO-1-LINE QUAD
IC FF TTL L5 D-TYPE POS-EDGE-TRIG COM

I FF TTL LE D-TYPE POS.ECGE-TRIG COM

i&; FF TTL LS D-TYPE POS-EDGE-TRIG COM

1% FF TTI, LS D-TYPE FOS-EDGE-TRIG GOM
G BFR TTL LS NON-INY HEX 1-INP

o LSH TTL LS GUAD

IC GATE TTL MAND TPL Z.NP

I3 Y TTL LE MONOSTEL RETRIG

17 COMPARATOR HE 14-DIP-P PRG

ANALDG MULTIPLEXER 3 SPDT 16-CERDIP

IC OP AMP LOW-8IAS-H-IMPD QUAD 14-DiP-P
I3 FF TTL LS D-TYPE POS.EOGE-TRIG COM
C/A B-BIT 16-CERDIF BRLR

1& COMPARATOR GP QUAD 14.DIP-P PKG

PG ASSY-CONT-PWR (REV C)

BATTERY 2.8V .72A-HR LI/S-DIOX W=FLEX
CAPAGITOR-EXD 1Q0PF »-5% 100VDC GER
CARAGITOR-FXD 100PF +5% 100vD5 CER
GARACITOR-FXD 100PF +-5% 100VDC CER
GARPAGITOR-FXD 100FF +-5% 100vDC CER

CAPACITOR-FXD 1UF +80.20% S0VDGC CER
CARPACITOR-FXD 1UF +B0-20% S0VDC CER
CAPACITOR-FXD L1UF +80-20% S0VDC GER
CAPACITOR-FXD 01UF 4300-0% S0VDC CER
GAPACITOR-FYD 1000PF +-20% 50VDC GER

CAPACITOR-FXD 1UF +80-20% S0V0DC CER
CAPAGITQR-EXD .1UF +B0.20% 5QVOC CEH
CAPACITOR-FX0 . 1UF +80-20% 50VDG CER
CAPACITOR-FXD \1UF +87-20% S0VDG GER
CAPACITOR-FRD ,1UF «B0-20% S0VDGC CER

01235
27014
27014
27014
17856

D1295
01295
04713
24365
012556

01295
01285
01285
01255
1REs

32293
01283
01895
01285
01255

01285
012396
01295
01295
01296

Haas
01295
01283
01285
01285

01295
D1ags
01285
01285
01245

01256
01295
01293
01285
0egs

01285
01296
01295
01295
01295

18324
4713
(1256
01285
Da7t3

27014

284B0

PO1121
27187
27167
A7167
27167

SNHZA63P
SL3II6TE
5L18680
5L32498
DGE30BAL

SN5IGI0N
SN19235N
SCa3978LH
AD¥1/376
SNLET20BN

SMET208M
SNST209M
SNEINI0N
SMNEIS0AN
SMEISEEN

ADTSEIA0
SMEAION
SHAA01T5N
SMDIEEN
SNEIBAEN

EN53646N
SNSIHTAN
SNIZIRTN
BMN53645

SN53504N

SNB4050M
SN24601N
SN24EGTN
SNATLG0N
SNZAIBTN

EMEIG4EN
SMAT4E0M
SM47480M
SMETR203

SNE35TEN

BMEI504N
SMN5T1BIM
SNER0ISN
SMEA03TN
SNEE03IM

SNEB03SN
SMS5730IN
SMETEHN
SM3g6a5
SMNBETE3

cCEpe2
8C43972LH
ENO9SSEN
SMG8025N
[C2R204L1

5L24958

03314-66603

Bas511

CACUZCOG 10101004
CACORCOG101.J100A
CACOECOG101.0100A
CACORCOGT01JID0A

SA10GE104ZAA
FAI0REIT4ZAA
SAT0GE1D4ZAA
SA105C OIAL
CACOZXTRIDZMI100A

SAIDEETQ4ZAA
SA10EET104ZAA
SA105E104ZAA
SA10SE104ZAA
SAI0BEIM4ZAA
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

o

Description

Mir. Part Number

A3C13
AJC20
A3CH
A3C22
A3C23

AJC24
A3C2%
A3CI6
A3CET
A3C28

A3G100
AlcI
AJCIHO2
A3Ct03
AJC104

AJC105
AJC108
AJC107
A3CI08
AJCI09

A3CTID
A3ICIN
AFCT12
A3CG113
A3ctid

AJCT15
AJC11G
AJCGI1T
AIC119
ASC122

AJC1ZR

AJCR100
AJCR1M
Aoz
A3CR103
AZCEN DA

AJGR10S
ATCRTIE
AIGR1QT
A3JCR108
AJCR103

AJCRI1Y
AJCRI2
AJGR113
AJCR114
AICR1IE

A3CR118
AJCRITT
AJCRY18
A3CR119
AICRIZ0

AICR12Y
AJCR122
ASCRI23
A3CR124
AJGR125

0160.4571
0160.4571
0160-4671
0160.457F
01604571

0160-4571
Q160-4571
0160-4571
01604571
0180-4571

0180-3081
0180-3082
tHBo-0127
2160.0127
0180-0382

01B0-0860
0180-1748
D1ER-1746
01804571
0180-4571

01B0-1748
0180.2207
0160-4851
o160-4801
016804571

0180-0058
0180-0068
R160-4789
41603047
0160-£B14

01804571
01804532
1901.05328
19010535
1801-0040

1880-0617
1301-0040
1501.0040
1901-0040
1301-0040

18071-0200
1901-0704
19010200
1901-0704
19020980

1942-0960
1802-0858
1902-0777
1501-0040
1901-0782

18902-0853
1902.0766
1901-0704
1901-0704
1884-0266

19010040
1801-0040
1801-0040
1901-0040
1501-0040

1801-0040
1901-0040
1902-3301
1901-0040
15010040

1200-0165
1200-0521
T121.4811
1252-1479
1252-1478

=G RO CS SN @ED —ah RS Ln 0000 O G Mo oo |

thibhO~ MALDAD DB — s

= gk ah e

PR LR i)

CAPACITORFXD 1UF +B0-20% 5QVDS CER
CAPACITOR.FXD TUE +B0-20% S0VDE GER
CAPAGITOR-FXD JUF +80.20% 50VDC CER
GCAPAGITOR.FXD ,1UF +80-20% 50vVDGC CER
CAPAGITOR-FXD .TUF +R0-20% 50VvDG CER

GAPACITOR-FXD .1UF +80-20% 50VOG GER
CAPACQITOR-FXL 1LF +80-20% S0VDC CER
CAPACITOR-FXD} ,1UF +80-20% S0VDC CER
CAPACITOR-FXD ,1UIF +80-20% S0vDC GER
CAFAGITOR-FXD .1UF «B0-20% B0VDE CER

CAPACITOR-FXD 3000UF+50-10% 35VREC AL
CAPAGITOR-FXD T500LIF+50-10% 35VDG Al
CAPACITOR-FXD 1UF +-20% 25VDC CER
CAPACITOR-FXD 1UF +-20% 2EVDC CER
CAPACITOR-FXD 510PF +-8% 300vDC MICA

GAPACITOR-FXD 390UF+100-10% 20VDC AL
CARPACITOR-FXD 15UF»-10% 2000 TA.
CAPACITOR-FXD 15U+ 10% 20VDC TA
CAPACITOR-FX0 , 1UF +50-20% SOVDC GER
CAPACITOR-FXD .1UF +80-20% 50V GER

CAPACITOR-FXD 16UF+-#0% 20VDG TA
CAPACITOR-FXD 100UF+-10% 10vDC TA
CAPAGITOR-FXD $00PF +-6% 100VDG CER
CAPACITOR-FXD 100FF #.5% 100VDC GER
CAPACITOR-FXD 1UF +20-20% SQVDG GER

CAPACITOR-FXD SQUIF4+T6-10% 25VEXG AL
CAPACITOR-FXD S0LF475-10% 28VDC AL
CAPACITOR-FXD 15PF +.5% 100VDC CER 04-30
GAPAGITOR-FXD .01UF +100-0% S0vVOC CER
CAPACITOR-FXD 150PF +-5% 1Q0VDE GER

CAPACITOR.FXD . 1UF +8G-20% SQVDC GER
CAPACITOR-FXD 1000PF «-20% EQVDC CER
DIORE-SCHOTTRY SM SIG
DIOQDE-SCHOTTRY SM SIG
DIODE-SWITCHING 30V S0MA 2NS DO-35

LED-LAMP LUM-INT=3MCD IFm2ChA-MAX BVRaSY
DICDE-SWITCHING 30V 50MA 2MS DO-35
DIGDE-SWITGHING 30V S0MA 2N DO-35
DICDE-SWITCHIMG 30V S0MA 2MS DO-35
DIODE-SWITCHING 30V 50MA 2NS DO-35

DIODE-PWR RECT 100V 1.54

DIDDE-GEN FRP 14002 100\" 1A Dio-a1
DIODE-PWR REGT 100V 1.5

DIDDE-GEN FRE 114002 ‘IOOV 1A DO-41
DIODE-ZNR 12V 5% DO-35 PDu AW TC=4,077%

DIODE-ZMR 12V 5% [0-35 FOm.4W TCue.0T 7%
DIODE.ZNA 10V 5% DO-35 PD=4W TCu+,0745%
DIODE-ZMR 1NA25 6.2V 6% DO-7 PDudW
DICDE-SWITGHING 30V 50MA 2MS D035
DIQDE-SCHOTTKY 1MSB21 20V 3A

DIODE-ZNR 8.2V 5% DO-35 PDmd4W TCu+.053%
DIODE-ZMR 18.2V 5% DO-36 PD=4W
RIQDE-GEN PRF T1N4LOZ 100V 1A DO-41
DIODE-GEM PRP 14002 100V 1A DO-H
THYRISTOR-SCR 2NE300 TOL220AB VRRMS0

DIODE-SWITGHING 30V 50MA 2NS DO-36
DIORE-SWITCHING 20V 50MA 2NS DO-35
DIODE-SWITCHING 30V 50MA 2NS DO-35
DIODE.SWITCHING 30V 50MA 2N%F DO-35
DIODE-SWITCHING 30V BOMA ZNS DO 35

DIODE-SWITGHING 30V 50MA 2NS DO-35
DIODE-SWITCHING 30V 50MA BNS DO-35
DIODE-ZMR 34.8Y §% D035 PDadw

CIQDE-SWITCHING 30V 50MA ZNS [x-35
DIODE-SWITCHING 30V S0MA ZNS DO-35

INSULATOR-XSTR NYLDN
LOGK-DIP
LABELINFORMATION ,15-IN-WD ,GalN-LE

CONMNECTCR-POST TYPE
CORNMNECTOR-POST TYPE

SA105E104ZAA
SAT05ET04ZAA
SA105E104ZAR
SA10BE104ZAA
SA106ET0aZAA

SAT0EE104ZAA
SA10SE104ZAA
SAV105E1MZAA
SATDSE104ZAA
BATDEE104ZAA

6730336
§73D336
2G37Z6U105MOB0A
2CITTEV QSMOE0A

812D38TH020DT2C
16G01RERG02082.0vs
150D166X2802082-0Y8
SA103E104ZAA
SAT0SE104ZAA

1E0D156X902082-DYS
1600107 X901 0RE.0YS
CACDRCTGTOTJ100A
CACD2COG101.41004A
SAT0SE104Z AA

HDEIGE02EC02-D5M
J0DE06G0EECCE.05M
CACD2COG 16041004
SAT08CI103KAA
CACOZCOG151J100A

TATCEE104ZAA

CACORY TRIG2MTD0A
1901-0535

1901.0535

FRH10889

19800517
FOH1088
FOH1098
FDH1088
FDH1088

SRA1B46-009
TN4002
SR1B4G-008
1N4002
SZ30035-10RL

5Z30035-1BRL,
SZ30035-16RL
SZ14376RL
FOH1030
3BRS01

SZI0035-11RL
5Z30016-12567
14002
1N4002
SCR18ZB

FOH1088
FDH 1088
EDH10BE
FOH10B
FOH1088

FDH1098
FDHI088
SZ30016-1338
FDH1068
FDH10B6

7717-B6M RED
CA-24-200-DL,
LO1003
68024.122
6B024.122

Sea Intreduction fo this section for srdering informathat w
* Indicatgs factory salectod values

Revised 10786




Replaceabje Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part
Deslgnation Number

Qo

Description : Mir. Part Number

SOCKET.IC 24.CONT DIP DIP-5LDR GA.245-1030
CONMN-FOST TYPE .100-PIN-SPCG 3-GONT 22.03.20H
JMPR-REM ,0R6P 65474-004
CONN-POST TYPE .100-FIN-SPCG 3-CONT 22-03-2031
JMPR-REM .025F 65474004

AdJd 1200-0888
AdJG 1251.4822
ABJ3A 1268-0141
A3 125%-4822
ANEA 1258.0141

A7 12514822
AJJTA 1258-0141
LYN:] 1231.4335
A2J9 1251-4822
A3JBA 1258-0141

AZI10 13614022
AZJ0A 1268-0141
AR 1251.4822
A3J11A 1258-0141
LESL L 1251-4246

AL 1251-4484
A3LY 5140-0323
A3L2 8100-3012
A3L100 900-3017
AJLIOY 8140-026%

CONM-POST TYFE ,100-PIN-SPCG 3-CONT 22.03.2031
JMFR-REM 025P B5474-004
COMNM-POST TYFE .100-PIN-3PCG 8-CONT 22.03-2081
COMNM-POST TYFE .100-PIN-SPCG 3-COMNT 22.03.2031
JMPR-REM 026P 65474-004

CONN-POST TYPE 100-FIN-SPCG 3-CONT 22-03-2031
JMPR-REM .025F 85474004
CONN-BOST TYPE ,100-PIN-SPCG 3-CONT 22.03.201
JVPR-REM Q25P §5474-004
CONN-POST TYPE ,186-F1N-SPCG 3-CONT 08-85-103

CONN-POST TYFE ,100-FIN-SPCG 4-CONT 28_03-2041
INBUCTOR RF-CH-MLD 20U 5% 1660X,385LG 15208
INDUCTOR RF-GH-MLD 15UH 5% .1860X, 385LG 16M1B2)
INDUCTOR (MISC TTEM)

{NDUGCTOR RF-GH-MLD 100MNH 5% ,1860X.385LG 16M1004

IMDLICTOR 25UH 10% .30 E5-2638
PC HINGE-HALF 5040.7787
PC HINGE-HALF 50407747
PC HINGE-HALF 5048-7797
TRAMSISTOR PNP =1 POa3OMW FT=250MHZ SP53612

TRAMNSISTOR PNP 51 PL=310MW FT=250MHZ SP3536812
TRANSISTOR NPN S| PD=350MW FTu300MHZ Fackiah]
TRANSISTOR NPN S| PD=350MW FT=300MMHZ 2PE3611
TRANSISTOR NPN S| PDw350MW FTu300MHZ SRR
TRANSISTOR PNF S) PD=310MW FT=250MHZ SREI12

TRANSISTOR PNP §) PO=310MW FTe250MHZ SPS3612
TRANSISTOR PNP S| PD=310MW FTw250MHZ SP33612
TRAMSISTOR FHE 3| PD=3100W FTw2S0MHZ SPs3eia
TRAMEISTOR PNF 51 FD=310MW FTu250MHZ SPE3612
TRANSISTOR NPN 5l PDa350MW FTa300MHZ SP5IEH

TRAMSISTOR PNP Sl TO-Z20AE PO=BOW SJE1500
TRANEISTOR NFN 8l TO-Z20AB PD=80W SJE1598
TRANSISTOR BINF 5t FDm310MW FT=250MHZ SPS3612
TRANSISTOR NP St PD=350MW FTu300MIHZ SP83611
TRAMSISTOR NPN St PD=350MW FTa300MHZ SPE3611

TRANEISTOR PNP SI FO=310MW FT=250MHZ 2P53612
TRAMSISTOR NPM S| FD=350MW FT=300MHZ SP53611
TRANSISTOR PNP ] PD=31MW FTa280MHZ SP5361R
TRANSISTOR PNP S| PD=90W FTuZMHZ SJESE

TRANSISTOR PNP S PDe310MW FT=250MHZ SPE3612

TRANSISTOR PNF 2N2504A 8] TO-33 PReBODMW ES1776K
TRANSISTOR MPN S| PD=350MW FTa300MHZ SPBI61
TRANSISTOR PNP S PD=310MW FTe250MHZ SFBI61Z
TRANSISTOR PNP 51 PD=310MW FTe250MHZ [PE12
TRAMSISTOR PNF S| FDu310MW FT=260MHZ SPE3812

TRANSISTOR NPN §1 PD=350MW FTa300MHZ FPRaei
RESIZTOR 402K 1% _125W F TU=0+-100 SFRIGH
RESISTOR 10M 5% 25W S0 TC=-000/+1100 GB106E
RESISTOR 100 1% . 125W F TC0+-100 SFRZEH
RESISTWR 4.99K 1% _126W F TCw0+.100 SFR2EH

RESISTOR 20 1% ,125W F TGa0+100 SFR26H
RESISTOR 20 1% .125W F TCal4-100 SFR25H
RESSTOR 100 1% .125W F TC=0+-100 SFR2Z5H
RESISTOR 4.99K 1% .125W F TC=04-100 SFRESH
RESISTOR 20 1% .125W F TCa0+-100 SFR2GH

AEZISTOR 20 196 .125W F TG=0+-100 SFR26H
RESISTOR 15.8K 1% 125W F TC=0+-100 CMP-ER-1, T-1
RESISTOR 1K 1% 25W F TC0+-100 SFR2SH
RESISTOR 20K 1% .125W F TCa0s.100 ESFRASH
NETWORK-RES 9-5IP 10.0K OHM X 8 218C1104

RESISTOR 49.9 1% ,125W F TCmD+«100 SFR2GH
RESISTOR 100K 1% .125W F TCm04-100 SFRZ5H
NETWORK-RES 3.81F 10,06 OHM X B 2160104
RESISTOR 10K 1% 128W F TO=04-100 SFR2EH
METWORK-RES 9-5IF 10.0K OHM X 8 a1ec104

A3L102 8100-3334
AJWP1 5040-7767
AP S5040.7787
AIMP3 S040-7747
A3 1853-0036

1853-0038
18540215
18584-0216
18540215
AJg 1853.0036

AIQT 1853.0039
A308 1853-0038
AZDS 1B63-0036
AJ310 1B53.0036
A0 18840215

AIQ100 1853-0450
A3Q101 1854-0800
A3Q102 1853-0036
AJG103 1854.0215
A2G104 1854-0215

A3G105 1863-0036
AJR06 1B54-0215
AIE07 1853-0038
A3G2108 18530851
AJQ108 1853-0036

Ao 18530012
AXR 18540215
AJ113 18530036
AIQ114 1853-0036
AZLT1S 1863-0036

AJG118 1854-0215
DGYB-3558
{0B83-1065
D7T5T-0401
0B98. 3279

0757.0384
OT87-0384
OTE7-0401
0E858-3279
07570384

Q757-0384
Q0B0g-4480
Q757-0280
0757-0445
18100269

OTST-027T
Q757-0456
1810-0268
Q757-0442
1810-0269

=~ hFRrhbo AP es -] rITundaR MR = DO, MmN @dr O M

Ry LY

MR- Db -
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Refarence
Designation .

HP Part
Number

(=l1a

Bescription

Mir, Part Number

A3R23
A3R24
AJR2S
AJRZG
AJR27

A3RZE
AJR22
A3R30
A3

1810-0259
O757-QidB
0757-0442
0757.0442
O7&Y-0442

07570442

NETWORK-RES 9.51° 10.0K DHM X B

RESISTOR 10K 1%
AESISTOR 10K 1%
RESISTOR TOK 1%
RESISTOR 10K 1%

RESISTOR 10K 1%
RESISTOR 10K 1%
RESIETOR 10K 1%
RESIETOR 10K 1%

J25W F TGm0+.100
JZGW F TC=04-100
AESW F TCmD+-100
AZSW F TiimO+a 100

126W F TCuw(4e-100

AZEW F Thmben 100
JH3EW F TG=0+-100

F26W F TCmdw-100

218C.H M
SFR2E5H
SFR25H
SFR2H
SFR2SH

SPR25H
SER25H
SER2SH
SFR2EH

e

RESISTOR 1K 1% 125W F TCu04-100 SFR26H

RESISTOR 100K 19 128W F TCm(+.100 SFR25H
RESISTOR 3.3K 5% .25W CF TC=0-400 R-254
RESISTOR 510 &% .26W CF TC=-0-400 R-25
RESISTOR 2K 5% .25W CF TCu0-400 R-26J
REBISTOR 240 5% .25W GF TCm0-400 R-25.

RESISTOR 1K 1% .126W F TC=+-100 SFREGH
RESISTOR 104 19 .125W F TGmO+-100 SFR2GH
RESISTOR 10K 19 ,125W F TCml4-100 SER25H
RESISTOR 10K 19 ,138W F TO=04-100 SERASH
RESISTOR 30.2 196 _126W F TC=0+-100 SFR2EH

RESISTOR 2K 5% 25W GF TC=0-400
REZISTOR 2K 5% 28W OF TC=0.400
RESISTOR 109 1% ,128W F TOn04-100
RESISTOR 3.3K, 5% ,A5W CF TCu0-400
RESISTOR 510 £% .26W GF TCm0-400

RESISTOR 10K 1% .125W F TC=0+-100 SFRESH
RESISTOR TEK 19 . 128W F TG=0+.100 SFRESH
ARZIETOR 100K 196 .125W F TC=0+-100 SFR25H
REESISTOR 10K 1% .125W F TCals-100 SFRZEH
RESISTOR 20 1% .125W F TGm0+.100 aFR25M

RESISTOR 20 1% .125W F TGm0+.-100 SFR26H
RESIZTOR 1K 196 126W F TO=0+.100 EFRE5H
RESISTOR 48.8 1% .126W F TC=0+-100 SFRREH
RESISTOR 1K 1% .125W F TC=0+-100 SFR25H
RESISTOR 10K 1% .125W F TCOmOw-100 SFR25H

RESIETOR 10K 1% ,135W ¥ TCu(+-100 SFR25H
RESISTOR 4.76K 1% 126W F TO=0+-100 SFRasH
RESISTOR 10K 1% .126W F TCm0«-100 BFRI5H
RESISTOR 287 196 .125W F TCw=0+.100 SFR25H
RESISTOR .51 5% .5W PW TCm0+.300 BW20

RESISTOR .51 5% .5W PW TC=0+.300 BW20
RESISTOR 510 6% 26W GF TC=0-400 R-854
RESISTOR 510 5% .25W CF TC=0.400 R-25.
RESISTOR 27.4K 1% 125W F TGa0+=100 SFRISH
RESISTOR 274K 1% 126W F TO=04-100 SFR25H

REZISTOR 610 5% BSW CF TO=0-400
RESISTOR 510 5% .25W CF TC=0-400
RESISTOR 470 6% ,25W CF TC=0-400
RESISTOR 47() 5% .26W CF TC=0-400
RESISTOMN 10K 193 .125%W F TC=D+-100 SFREEH

RESISTOR 23.7K 1% .125W F TCm0+.25 5033R
RESISTOR 20K 1% 125W F TCw04.25 CMF-85.1,7-8
REZISTOR-TEMR 2K, 10% C SIDE-AD) 1-TRN 3J06X-Y46.202
AESISTOR-TAMR 500 10% C SIDE-ADY 1-TAMN 3386X-Y46.501
REGISTOR 16,9K 1% W F 70=0+-10 G232

RESISTOR 20K 1% .125W F TC=04-25 CMFLA%.1, T.9
RESISTOR 1.16K 1% ,125W F TGal+.100 SFRASH
REZISTOR 100K 5% .25W OF TC=0.400
RESISTOR 510 5% .25W QF TC=0-400
RESISTOR 10K 1% ,126W F TC=0+-100 SFR2EH

RESISTOR 510 5% .25W £F TC«0-400 R-28J
RESISTOR 5.1K 5% .25W CF TC=0-400 R-25J
RESISTOR 10K 5% .25W GF TCa0.400 R-254
REEISTOR 10K 5% .258W CF TGn0-400 R-25J
RESISTOR 100K 5% 26W GF TC=0-400 R-26)

RESISTOR 33K 5% ,28W CF Tom0-400
RES!STOR 33K 5% .26W CF TC=0-400
RESISTOR 10K 1% .125W F TCa(4.100
RESISTOR 3.09K 1% .1258W F TGa0+4100 CME-B6-1, T-1
REEZISTOR 510 8% 28W GF TO=0.400 R-25J

A3R33 Q767-0280

AdR3d 07670485
ARG 0683-3325
AJR3E 06B3.51t5
AIRIT Q8B3.2025
AdR3B 0623-2415

0757-0280
Q7570442
QF57-0d442
0757-0442
075703

0693-2025
OBE8-2025
0767-0401
0883.3325
0RE3-5115

0757-0442
0757-0463
0757-0465
07870442
0757-0384

D757-0384
0757-0280
0757.0277
0757.0280
A3RE1 O767-0442

A3RG2 0767-0442
AJRG3 O757-0437
A3RG4 O76T-Cdd2
AZRBE 0B5g-3443
AJR100 0B11-307%

AJR101 0811-3078
AJR102 0883.5115
AIR103 06B3-6115
AJR104 0767-0452
AIR10S 0757-0452

A3IR108 0BE3-5115
ASRIDY QE82.5115
AIRTCR 08934715
AJR109 0693-4715
AJR110 Q7aT7-0442

AJRI1 0698-8249
A3R112 08585542
A3R113 2100-3273
AIR114 2100-3351
AJR11S 0686-6363

A3R116 0G9B-5542
AZBTIT 060B-3612
A3R118 06831045
A3R119 0BB3-5115
A3R120 0767-0442

AJR121 QER3-3115
A3Riza 0GBA-5125
AJR123 0BE3-1035
AIR184 0BE3-1035
AJRIZE 0883.1045

A3RI26 0683.3335
A3RTIT7 0693.3335
AlR128 0757-0442
AJR129 0B98-4430
AIR120D 0Be3.5115
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part
Designation Number

=1

Description Mfr. Part Number

ATRTI 0BBB-3215
AJRTEE D8B3-1455
AJR133 Q757-0442
AR M DRYA.0003
AIR138 OBE3.1045

AXR137 0693.103&
A3R13B QGA3-2025
AJR1I 0BE3-202%
AIR140 DGB3-1035
AJRY 06B3-1035

AJR143 Q6RA3-5123
AIRA4 06B3-1315
A5 0683-1025%
ASRIAG 0883.2235
AJR147 DEYB-3279

AJR148 0883-2025
AR5 0757-0442
AIR152 UBE3.2025
AIR1G3 0593-5115
A3R154 0683-0275

A3s 01-2054
1251.8427
1261-8427
Q380-0077
0360-G0TY

0360-0077
¢360-007T
03600077
0360-0077
D3E0.0077

D3B0-00TT
1986-0135
1826-0180
1B26-0138
AJUROD 18201199

Adu2ti 1820-0693
A3U202 1820-0328
A3L203 1820-2019
A3UZ04 1820-1112
AJU20E 1820.1442

AFUZ08 1B20-1480

AZUR0T 0314-80300
A3uZ0B Q3214-60301
AZUZ05 0314-60.302
AZURID 03314-80203

AZUZ1Y 1818-1348
AJUR12 16181346
AJU213 1B20.2075
AdUR14 1820-2075
AJuzis 1820-2102

AJU216 1820-2102
AJUZ1T 1820.1132
A3u218 1820-1240
A3U218 1820-1216
AUzl 1820-1322

RESISTOR 489K 1% .126W F TC=0+-100 AFRAEH
RESISTOR 1M 5% ,25W CF TCa0.B00 R-25.
RESISTOR 10K 1% 128w F TC=04+-100 SFRESH
RESIBTOR 522K 1% ,125W F TCu0+-100 SFR25H
RESISTOR 100K 5% .25W CF TGa0-400 R-36J)

RESISTOR 10K 5% .26W CF TG=0-400 R-25.J
RESISTOR 2K 5% .25W GF TO=0-400
RESISTOR 2K 6% .26W CF TCmD=400
RESISTOR 10K 5% .25W GF TCm0-400
RESISTOR 10K 5% .2SW OF TC=0-400

RESISTOR 51K 5% .25W CF TC=0-400
RESISTOR 130 5% .25W CF TC=0-400
RESISTOR 1K 5% .25W GF TCaD-400

RESISTOR 22K, 5% ,26W CF TCa0.400
RESISTOR 4,99K, 1% .125W F TGnl+100 SFR25H

RESISTOR 2K £% .25W OF TC=0-400 R=25.
RESISTOR 10K 1% ,125W F TCm0+.100 SFRIEH
REMSTOR 2K 5% .25W GF TCn0-400 R-25J
RESISTOR 6§10 5% .25W CF TO=(-400 R-25J
RESISTOR 2.7 $% .26W GF TC=0-400 R-26J

SEWITCH-RER DIP-RKR=-AS3Y 8-1A ,06A J0VDC 7858085
CONN-POST TYPE .100.PIN-SPCG 2-CONT (40456.2
CONN-POST TYPE .100-FIN-SPCG 2-CONT 40a5E.2
TERMINAL-STUD SGL-TUR SWGFRM.MYG 1601-HP
TEAMINAL-STUD SGL-TUR SWGFRM-MTG 1601 -HF

TERMINAL-STUC SGL-TUR SWGFRM-MTG 1601-F
TERMINAL.STUD 3GL-TUR SWGFRM.MTG 1801-HP
TERMINAL-STUD SGL-TUR SWGFRM-MTG 1801-HP
TERMINAL-STUD SGL-TUR SWGFRM-MTG 1801-HP
TEARMINAL-3TLD SGL-TUR SWGFRM-MTG 1801-HP

TERMINAL-STUD 3GL-TUR SWGFRM-MTG 1801-HP
1 QP AMP GP DUAL 8.01F-P PRG SCEB1IT7P
IC TIMER TTL MOMO/ASTBL CJT4BN
IC COMPARATOR GP QUAD 14-DIF-P PKG &l.24058
ICINY TTL LS HEX 1-INP SMEIS06M

G FF TTL & D-TYPE POS.EDGE-TRIG BN246G1N
12 GATE TTL NOR QUAD Z-INP SNade7

G SCHMITT-TRIKA GMOS HEX SCASTH4PK
IC FF TTL LS D-TYPE POS-EDGE.TRIG SNEI0ION
G GNTR TT, LS DECD ASYNCHRO SN5T203

IC-MFU; GLK FREG=1 MHZ SCA4001LK

EPROM-PROGRAMMED 03314-60300
EPRQM-PROGRAMMED b33 460301
EPRQM-PROGRAMMED 03314-60308
EPROM-PROGRAMMED 03314-680303

IC CMOS 4096 {4K) STAT RAM 450.N8 HMEBE14-8
IC GMOS 4006 {4K) STAT RAM 450-NS HIMEBS 4.5
I& TRANSCEIVER TTL LS BUS OCTL SNEI11IM
G TRANECEIVER TTL LS BUS OCTL SNSE1TIN
G LCH TTL LS D.TYPE OCTL SMNEI 195N

I LEH TTL LS D-TYPE OCTL SN5D195N
I FF TTL LS D-TYPE POS.EDGE-TRIG SNS030N
G OGOR TTL 8 3-T0-8-LINE 3-INP SN47363N
I DCOR TTL LS 3-To-B-LINE 3-INP SNBISIIN
IC GATE TTL 5 MOR QUAL 2-INP SNE4QGON

IC GATE TTL L5 NAND QUAD 2-INP ENGI504N
1G GATE TTL LS AMD TPL 2-INFP SMNS3510M
I8 GATE TTL LS NAND GUAD 2-INP SMEIE04M
IC FF TTL LS D-TYPE POS-EDGE-TRKS SM53030M
IG FF TTL LS D-TYPE FOS-EQGE-TRIG COM SMEI52EN

G FF TTL LS D-TYPE POS-EDGE.TRIG SNE30I0N
IC CNTR TTL LS DECD DUAL 4-BAT SLE6283

I GATE TTL LS NAND QUAD 2.NP SNSIS05M
IG FF TTL LS D-TYPE POR-EDGE.TRIG COM BNS3528N
IC BFR TTL LS NON-INV HEX 1.INP SNET3B3N

IC-PROGRAMMABLE INTERVAL TIMER UPDE26ID
IC NMOS 4096 (4K} STAT RAM 450-NS 3.8 P2114A-5

IC NMOS 4036 (4K) STAT RAM 450.N3 3.3 P2114A-5

IC TRANSGEIVER TTL L2 BUS QCTL SNE9111N
EPROM-PRGGRAMMED 03314-80304

dmaa s wb@mb

SN o m

@O min dhthingnda  dngn —— o 0o -0 -

A3Uz222 1820-1197
Aduaal 18205203
Adapd 1820-1197
A3U225 1820-1112
ANIZRE 1B2Q-1196

Aju2e? 18201512
A3U22R 1820-1851
A3L22% 1820-1198
AUz 1820.11485
AT 1B20-1491

AJL232 1820-2005
A3LI233 1816-0438
A3LJ234 1818-0438
A3L235 1820-2075
AJUZ3E Q3214-60304
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Desighation

HP Part
Number

a0

Description

Mir. Part Number

AJU237
AdU236
A3LI2E0
AJLLI00
AJUIN

AJUS02
AZW1T00
AIXG108
AIXQ1G0
AIXO

A3Y1

A4GR1

AdGR12
AACR1
AdGR14
AdCR15
AACRIG

AACR17
A4CRIE
ACR1Z
ACRE0
A4CR2

A4CHZZ
A4CRZ3
AACREA
MCRES
AMCRIE

A4GRET
A4CRZE
A4CRZD
A4CR3D
A4CRI

A4CRIZ
A4CRIZ
AdCRIA
AdCRIS
AdGRag

AACHIT
ACRIG
AdcAas
A4CR40

AVCRAGHT
AACRABHZ
A4DS0
A4DS1
AADER

1820-1202
03314-60205
1820-1208
1820-2219
1820-3518

1820-34 31
21550005
1251-8133
12514845
12581.4645

0410-04B5

03314-66504

Q180.2208
0180-3847
01g0-3847
0180-3847
1880.0958

1590-0859
1990-085%
1890-0953
1850-0869
1880.0853

1980.0059
1890.0859
1990-0989
1580-0053
1520-0559

1890-0553
13900359
1950-0353
1990-0459
1890-0855

159500958
1980-0960
1950-00859
1990.0959
1890-0059

1590.0859
1590-0553
1890-0869
1980-0959
1880-0859

1990-0959
18590-0859
1950-0958
1990.0854
18080-0959

1890-0959
1890-095%
1990.0953
1990-05539
1950-0455

1980.095%
1880-0985
19890.08959
1980-0853
1850.0953

1980.0859
1830.0859
1530.0959
1690-0559
1380-0869

2180-0016
2950-0043
1980-0815
1850-0619
18800819

=R Mg

ha

~l~~amia O 03D {0 ) 45 41 o 0O MmN D DONOEEor o om O On GO ooS OO0 oD D DO} WD mLs | [~}

IC GATE TTL L8 NAND TPL 3.INP
EPROM-PROGRAMMED

G GATE TTL LS NOR TP, 3-INP

IC-GENERAL PURPOSE INTERFAGE ADAPTOR
IG TRANSCEIVER TTL § INSTR-BUS IEEE-468

1G TRANSCEWVER TTL S INSTR-BS IEEE-4B8
RESISTOR-ZERD OHMS 22 AWG LEAD DIA
CONN-POST TYPE ,156.-FIN.SPCG 3.CONT
COMM-POST TYPE ,1Q0-PIN-SPCG 3-CONT
CONM-FOST TYPE .100-PIN-8PCG 3.CONT

CRYSTAL-QUARTZ 4,00000 MHZ HE-6/U-HLDR

PG ASSY-FRT-PMNL

CAPACITOR-FXD 220UF-10% 10VDE TA
CAPACITOR-FXD .Q1LIF +100.0% S0VDC GER
CAPACITOR-FXD .01UF +100-0% SQVDG CER
GAPACITOR-FXD .01UF +100-0% S0VEG GER
LECL AMP {Fa3SMA-MAX BYR=8Y

LED-LAMP IFw35MA-MAX BVR=6Y
LER-LAMP IFu30MA-MAX BVR-5V
LED-LAMP [Fm38MA-MAX, BVRaSY
LED-LAMP IF=35MA-MAX BVRnSY
LER-LAMF IF=35MA-MAX BVR=EYV

LED-LAME IFm3SMA-MAY BYR=5Y
LED-t AMP IF=35MA-MAX BVR=EV
LED-LAMP IFm35MAMAX BVR=SY
LED-LAMP IF=35MA-MAX BVR=SY
LED-LAMP IFr35MAMAX BVA=SY

LED-LAMP |F=38MAMAX BYR=5Y
LED-LAMP IFm35MA-MAX BVRwEY
LED-LAMP IF=dSMA-MAX BVR=5V
LED-LAMP IF=35SMA-MAX BVRaSY
LED-LAMP [F=35MA-MAX BYRaSY

LED-LAMP IFa35MA-MAY, BYR=5V
LED-LAMP [F=280MA-MAX BVR=SY
LED.LAME IF=35MA-MAX BVERmSY
LED-LAMP [Fe3SMAMAX BYR=EY
LED-t AMP IF=33hA-MAX BYRaSY

LED-LAMP IF=35MA-MAX BYR=5V
LED-LAMP IFm3ShAMAN BVR=EY
LED-LAMP [F=25MA-MAX BVRaSY
LED-LAMP IF~35MA-MAX BVR=5V
LED-LAMP |F=35MA-MAX BVR=SV

LED-LAMP IFw356MA-MAX BVRaSV
LED-LAMP IF=35MA-MAX BVRaSY
LED-LAMP IFa35MA-MAX BYR=SY
LEC-LAMP IF=35MA-MAYX, BYR=5Y
LED-LAMP IFm3SMA-MAX BYRaSY

LER-LAMP IFe350MA-MAX BYRaSY
LED-LAMP IF=28MA-MAX BVRaSY
LED-LAMP [F=35MA-MAX BYRuSY
LED-LAMP IFm35MA-MAY, BYR=5Y
LED-LAMF IFa35MA-IMAY BVR=5Y

LER-LAMP IF=35MA-MAX BVR=5V
LED-LAMP JF=35MAMAX BVH=SY
LED.LAMP 1E235MA-MAX BVR»SY
LEC.LAMP IFu35MA-MAY, BVRaEY
LED-LAMP [Fu3SMA-MAX BYR=5V

LEC-LAMP IF=35MA-MAX BYRuSY
LED-LAMP IFs35MA-MAX BVR=5Y
LED-LAMP iF=35MA-MAX, BVR=5V
LED-LAMP IF= 28 A-MAX BYANEY
LEB-LAMP [F=35MA-MAX BVR=5V

WASHER-LK INTL T 3/8 IN ,377-IN-ID
NUTHEX-DBLGHAM 3/8-32-THD .094-(MN-THK
DISPLAY-NUM-SEG 1-CHAR .3.H
DISPLAY-NUM-SEG 1-CHAR .3-H
DISPLAY-MUM-SEG 1-CHAR .3.H

SMBIG0IN
03314-GO308
SMEI5130M
SCBODOYPK,
BI1D0357

Sltaousr
108

03.48.3034
22-17-2032
2R-17-R032

D3314-66504

150D22TRH01052.0Y3
SAT05C103KAA
SAT06CT103KAA
SA105C103KAA

1990-0619
15900619
1890-0619
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HE* Part

Designation Number Description : ifr. Part Mumber

o0

DISPLAY-NUM-SEG 1990.0649
ATRY PULSE GEM DIB0-08E3
TERMINAL-STUD SGL-TUR SWGFRM-MTG 160%-HP
TERMINAL-STUD SGL-TLIR SWGEFRM-MTG 1601-HP
WASHER-FL MTLC $716 (M, 375-1M-1D 31-550

WASHER-FL MTLE 5/16 IN .375-IN.ID 31550
LABELJMFORMATION . 15.IN-WD .BIN-LG Lo1003
SOCKET-IC 14.C0NT DIP DIP-SLDR CA-145-1050
SOCKET-C 14.CONT DIP DIP-SLOR CA-145.1050
SOCKET.I 14-CONT DIR DIP-SLOR GA-148-1050

SCCKETIC 14-CONT DIP DIP-5LDR Ch-145-1050
INDUGTOR 25UH 10% .30 £5-2838

STANDOFF-LED MOUMNTING PLYTH
TRAMSISTOR PNP £I TO-82 PDeGZEMW 5 amel
TRANSISTOR PNP 51 TO-52 PD=625MW 5 322683

TRAMSISTOR PNP 51 TO-92 PD=82E0W & 32263
TRANSISTOR PNP 8} TD-82 PDmB25MW 5 3226l
TRANSISTOR PNP 51 TQ.88 PD=GREMW g 32263
TRANSISTOR PHP 5 TO-52 PD=E2EMW 5 32263
TRANSISTOR PNP S TO-52 POmE2EMW § Apael

TRANSISTOR PNP 51 TO-92 POmGRSMW 3 32063
RESISTOR 2.84K 1% .125W F TC40+-100 CMF.58.1, T-
RECISTOR 2.94K 1% ,125W F TCa0+-1¢0 CMF-88.3,
RESISTOR 2.54K 1% 126W # TCw+-100 CMF-56-1,
REZISTOR 284K 1% .128W F TC=04-100 CMF-BE-1,

REZISTCR 294K 1% 128W F TG=04-100
RESISTOR 2.94K 1% ,125W F TGw0+-108
RESISTOR 2,94K 1% .125W F TG=04-100
RESISTOR 2,84K 1% .125W F TCG=04-100
NETWORK-RES 5-SIP 10,0K OHM X B 216CJ104

RESISTOR 30.1K 1% .125W F TC=04-100 SFRI5H
RESISTOR 24.9 1% 325W F TCalw-100 SFRESH
RESISTOR 24.9 1% ,126W F TCm(+.100 SFR25H
RESISTOR 24,9 1% .125W F TGwl+-100 SFRAEM
RESISTOR 24.9 1% 185W F TC=0D+-100 SFR2ESH

RESISTOR 24,3 1% ,125W F TCu(+.100 SFRAEH
RESISTOR 24.9 1% ,125W F TCa0+.100 SPREEH
RESISTOR 24,5 1% 125W F To=04-100 SFR2EH
RESIETOR 24.9 1% .126W F TC=0+-100 SFR2EH
NETWORK-RES 9-SiP 10,0k OHM X 8 21605104

METWORK-RES G.5IP 10.0K QHM X 5 TS0-E1-R10K
NETWORK-FRES E-SIP 10,06 OHM X § 750-81-R10€
RESISTOR 30.1K 1% .1258W F TG=04+-100 BFRA5H
PE-EWITCH 50B0-3436
1% FF TTL LS D-TYPE POS-EDGE-TRIG COM SHSH0ISN

1S MUXR/DATA-SEL TTL LS 2-TO-1-LINE GUADR SME7199H
G MUXR/DATASSEL TTL LS 2-TO=1-LINE QUAD SNET 180N
I& SHF-RGTR TTL D-TYPE SERIAL.IN PRL-QUT CF412N

1INV TTL LS HEX BMNEISOTN
TRANSISTOR ARRAY 16-FIN FLSTC DIP LLN-2003A

TRANSISTOR ARRAY 16-PIN PLETC DIP ULN.2003A
I FF TTL L3 D-TYPE POS-ERGE-TRIG BMNG30I0N

AdDE3 1990-0649
AdE1 DOE0-0683
0360-0077
0360-0077
3050.0087

J050-0087
7121461
1200.0424
1200.0424
1200-0424

1200-0424
5100-33.14
4040.2108
1953-0066
1B53-0068

1B53-0068
1853-Q065
1B853-0088
18530086
1653-0068

1853-0068
0658-4437
0688.4437
08584437
DE0B-4437

0890-44.37
06984437
QB98-4437
QERg-4437
1810-0269

Q767-0453
0757-0281
Q757929
q747-0201
D757.0281

07570291
67570291
0767-0281
Q757-0291
1810.0269

1819-0368
1810-0369
07670453
5060-5436
1820-1730

1920-1438
1020-1438
1820-1045
1B20.1200
1658-0047

1858-0047
1820-1112

M NWWw WhHSHEaE GOOeR wibbé SARARLEDT AOODE @E@EME QOERGO ADGE L

[-=22] LN Doy =L e

m See (ptrodustion to this gectlon far ordering information
" Indicates taclary salacted values

Revised 10/86




Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
NMumber

Q0

Pescription

Mir.
Code

Mir. Part Number

131
AIC2
AL
et}
AdCEH

ALSCT
#ICH
ASCY
A0}
ASCIZ

A3C13
ASGL1A
ngcla
L=abd
ABEC2)

ASC24
ASCEY
L1

ASCR&
ASCRE
AJCRI11
ATCRIZ
ASCRI 3

ASCRLS
ASCR1?
ASCRiA
AICR1G

L=l)]
ASJ2
AT
AJJ4

ASK1

AL
ASL2

ASHPF ]

AL TA
ASHF 17N
ASHE L BA
ASHP 1R

4337 46650

01o0=-277%
10Ty
a180-0ti14
0t80-0114
01h0=-4371

LEY-YIELE-1 R
D1 h0=-4571
01 &d=-a709
2160=-4787
121-00b0

¢i140-3047
01460-3847
014Q--X300
11 4=-3500
1140=-4571

$140-1500
21 AD=4332
01 40-33508

1701 =-a03p
1701=-00%0
1901 =-0040
1781 =0040
1902=-09435

1701-0040
1901=-0G40
1991 =0050
1901=0030

125 1-4404
123011649
1250-1810

123162354

0479=1270

?rLO0-08M
F100-0741

12030011
1209=0033
1200=0103
1205-0033
1200=-038%

CF QT AN u RGOr

-

SHEEHEY YD OO ADeD®E [~ -

el ll

CAPACITOR=FXD
CAFACITOR-FXD
CAPACITOR=FXD
CAPACITOR~FXD
CAPACTTOR-FID

CAPACITOR=-FXD
CAPACTITOR-FXD
CAPACITOR~F XD
CAPACITOR-FXD

CAPACITOR=FND
CAPACITOR=F XD
CAPACITOR=FXD
CAPACTTOR=FXD
CAPALITOR=FED

PC AGSEMBLY- %3 QUTRYT

A7OUF+TE=10% S0VDC AL
ATAUF+7T-10% S0VDC m,
A.ANF+=10% 35uDEL Ta

b BUF*=10X ITYDC TA
CIUF LAR=-20E SOVDE CFR

AUF +RO-20T S0UDC GER
AUF vRO-Z0X SOVDC CER
15PF +—~5X 164UDG CER 0+=30
PAPF +—NE ANOVOC CER D+=30

CAPACITOR-V TRAR-CER 2-GPF 3504 FO-HTR

SPIUF +100-0% NOVDE CFR
LOTUF +100-0% SOUDBE GER
1HF +80-2¢x 50VDG CER
1UF +@0=-20X 50VDC CER
ADF +80=-20% S0VDC CER

CAPACITOR-FXD 1UF +B0-Z0% SOUDC CER
EAPACITOR=FXD 1000PF +=20T SQUDC CF#
CAPACITOR=FXD 1UF +B80-20% S0UDC CFR

PIQDE-SWITCHING 8OV 200MA NS DO-3x
DIODE-SWITCHING 80V Z00MA 28NS DO=35
DIDDE-BMITCHING 30V S0HA 2N5 DO-3%
PIDCE-SWITCHING 30U SOMA ZNS DO-3%

RIODE-SWITCHING 30V S0MA 2NS DO-35
DINDE-SWITCHING J0U B0MA AME DO-3%
DIODE-SWITCHING B0V Z0OHA 2M5 DD=3%
BIODE-SWITEHING BOUV 2R9MA BWS DO-33

CONNECTDR=4F § PST
COMNECTOR-RF SHE FEH PC %0-DHW
CONNECTOR=RF SHR M PC SO0-(HH
PC PHOND JACK

RELAY-REED

HEAT SINK TO=3/TH-39-C3
HEAT 3IN¥ TO=3/TO=-39-05
INEBULATOR-NITR MHYL.ON
HEAT SIKK TQ=5/T0-39=(%5
INBULATOR=XETR NYLON

RIODE-ZNR 20y SX DD-33 Pbe. AW TCes, 0¥2X

INDUCTOR RF-CH-ALD ZB0UH J0X 250N, Mg
IHDUCTOR RF=CH-MLD 2%0UH 102 . 2SDX.5LE

zRADD

ShARP
SAZ0Y
NeZRY
ShHEY
~HARG

afnaen
480
IR0
CA4BD
SPTHS

gR48q
2R480
o0
2A480
Ha:21: 1

28400
REARD
SR400

2400
20480
RA480
20489
2n4ga

AaAgn
nH480
2B40
F{:-T

20490
28480
28480
B480

Hadp

BUEET
20400

=1 .21:1 ]
20480
28g0
28484
re4a0

- 1901~¢0an

0331 A-pbS in

JNBATFCITOMK S

J0D477CNTOFRD

130040 5X PR ITRD
1500403XF0ASRA
0143-4871

01404571
n1460-4371
Nihg-470%
D160=-4A7R7
304332 ISRPF NRQ

t160-3047
0140-3047
4140=-3308
0140-3508
OrH0-4571

G140-3508
At6H0=-4532
ti&6a=-3308

19010050
1901 =0050
1901=0040

t702-0963

1901-0044
1701-0040
1701=-0050
19H1=-0050

1281 =-d &8
1250=-1189
1250-1810

1251=-46204

oATE=1270

F100-0041
7100=-0541

1203-0011
120%-49033
t240-91053
1205-0023%
1200-2183
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Replacealde Parrs Reptaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part Description gggé Mfir. Part Number

Designation Number

o0

TRANIISTOR~DUAL. WPH PDaS(OHY 37814 LHITA
TRAMELSTOR MPM 5L POw3i0HG FTmiBOMHT 04713 NS
TRAMZISTOR FHP 81 FD=310HW FT#ES0AHZ Anagg 1853-0034
TRAMGISTOR PNP ST PDJ10HW FT#ZO0MHI 28400 1853-0042
TRANZISTOR NPM FO=Zi0nd FT=100HHE AT13 EIEL

ASE 1954-0830
A3Q2 1H54-0474
AU 1H53-0034
ASOA 1953-0043
AT, 1854=-0474

AJQY 1834-021%
ASOR 1853=-0034
ADQY 1BS3=0244
AZq1 18530254
ASQ12 185A=0474

RNy

TRAWBIGTOR NEW FO=ISAHY FTe300RHZ 04713 WIT04
TRAMEIBTOR PHP P0=310HH FTmdT0HHT T 18S3=-0034
TRAMBIDTOR PHP SI PD=Z10MW FT=180nHZ 4713 INIM]
TRANSTETON PP FO=310MW FTa100HH7 04713 2NAD1
TRANBISTOR NPM PO=Z10ME FTui00RHE 413 P LA

A -

ALATI 18340474
ASG1a 1853=-0034
L1} 1834-0213
AZQ17 1854-0070
ASd18 1853-0037

TRAMSISTOR HPH PO=3LOHE FT=100HHT IPUIT oNSES1
TRANSISTOR PHP POm3I0AY FT=2B0MHE 25480 1833~-0038
TRANEISTOR NPH PO=3S0ME FTaDNHHT 14713 INIP04

TRAMBIGTOR NPN TO-39 Fhmil FT=1t QORHT oR4aD 18Za-0a9t
TRANGISTOR Pup T0-39 PDwiy FT=i00HHZ 20400 1853-0037

bd i3 = P

ASG2a 18534=-02313

[

TRANSISTOR WPN FhmIZORNY FTu300MHT LT A ] ZHIT04

Raky 1683-10863
WIRE D7AT=0445
AZIRY 04783558
=LY 0737-42R0
LT 0vE7-10%4

RESTETOR 10 3% 354 FC TCw==400/+500 [RR 31 CB1005

RESIZTNR 100K 1% . 135W F TGun+=1040 D 454G CA-1/B-TH-t003-F
RESISTOR &.02K 11X .1233W F TC=d+-t00Q ragan Ch-1/6-TO—4021-F
RETISTOR 1K 1% 1234 F TC=0+=104 A4TAL Cad=1/8=TN=1001=F
RESTSTOR 1.47% 1% .125W F TCadw~i08 2454k CA4=1/8=T0=1471=F

E RN ]

RESISTRAR 44,4 1% ,105W F TE=Q+-im1 AT AL CA—1/8=TO=AGRA—F
RESTSTOR 12, 1K 1% . APSU F TC=g+-1400 JATAL Ca--1/9-T0-1217~F
RESISTOR ©.75K 1L ,L1ZE5W F Tr=b0+-10% ELETTY Ca-1/9-TH-0E51-F
RESISTOR 1¥ 1% 10254 F TC=0+=100 T4%46 Ca4-1/B=T0=100%=F
RESIGTOR &4, 4 1% 1254 F Toela=100 I4T4b Ca-1/8=TQ=Ab0 4 -F

ASRT [4570=-4037
ARG 47570444
L1 D757 =0441
LELEL] A757=-0280
ATR11 D&FB=a037

oS-

RESGISTOR &404 1X 125W F TCwd+=100 ZAT4b CA-1/B~TO~h0AR=F
REFISTOR 404 1% . APTW F Thene-10D Zat4d Cd--1/B-TO-4hgaR-F
RESIETOR 10K 1% . 130W F TOw0e=2% TRAG0 [ELLES TSR
RESIOTNR 7.7%K 1% 1IN0 F ICs(#e-75 TEAGD 046706514
RESISTOR 287 1T ,18%6 F Thad+=100 TATAL CA-1/B8~-TO-DA7R~F

ATALZ F757=0141
ASR1J 07370141
ALRE4 EPA=h41 %
LELAL) Na78-Lb14
Ay 7 B6FE=3443

R

GAYQ-T443
&VA-4437
A6+ 8=- 4037
1578 tpad
04PE-0CBT

RESISTOR 287 1% .125W F Thmdw=100 24044 CA-1/8-T0-2a/R~F
RESISTON 4b.4 1% , 123U F TCw0+-100 T4k CA=1/0=-TO- Al doF
RESISTOR Ab.# 1T 1236 F TC=d+—100 24344 CA~1/8-F - AoRA=F
RESISTRR 2.41K 1X 12050 F TC=d+—100 24 34h CA=1/0=TD=241 1 =F
AESIATOR 2.51K 1% .123W F TCwG+-100 2434d CA-1/78-TD-2H11-

L E-2 4-% -3

LELEETETS
ava-31¢1
0757-0429
0F57-0429
1678-4037

RESISTOR 68.1%K 1T . 120W F TC=0+=-100 2AT4L Ca-t/8-ThH-4m12-F
RESISTOR 3A.3K 1X .125W F frah+-100 L LETY C4=-1/8=70=-3832~F
RESTSTOR 254 1% .12%W F T=0+-100 24345 Cd=1/9=T0=731 -F
RESISTOR 730 1% .12%W F TC=g+=100 24548 CA-{/B-TO-731-F
RESISTNR 446.4 1T 1254 TC=0«=100 FL L Ca-1/0-TO=-aumA-F

CXCERR .

TEag+=100 FELEEY Cd=y/R-TO-dbla—f
RESISTOR 4&4.4 1T . 125W TC=d+=100 24544 Ca-1/0-ThH-MRA—F
RESTSTON a4.4 1% 123 F TC=d+-100 Z4S4h CA=1/8=TO=A5R4~F

F
RESTITOR 45.4 1T .i2%W F
F
F
RESISTAR 194M 1% 123W F TCale—100 2ATAA Gad=1/8-T0= 1 ¥43-F
F
F
[

1472-4037
nG78=-4037
1490-4037
167H~-3453

1670~34%53

047B=-4037
1674=-4037
#6908=-0083
t4PA-00A3
1683-0023

RESISTOR 156K 1X 1236 F TC=0+-100 24%AL Ca=1/9-TO=-1943—F

REJISTOR 46.4 1T . 120W TCa0+=100 24544 Cd—1/8=-TO-4aRa-F
RESTSTOR #6.4 1T 1254 TC*d+=100 244G GCa=1/@=-T0-4LRA—F
RESISTOR t.76K 1% 1204 F TCwd+=100 24344 LA—4/8-TO-1%61-F
REBISTOR {.7&6K 1X .120M F TCel+-i00 2a%4b Ca=1/8=T0~17461=F
RESISTOR 8.2 5% . 2%W FC To=-adpr/+300 [REFH] CHO2E3

0683=-0823%
BaES-036D
t681-1025
16E3=0545
hH90-3430

073744
6708=-7332
t478-8353
A7I7=0a72
04904337

RESISTOR 8.2 UX .25 FC TCw=400/+300 01121 COA2GD
REZISTOR 3.6 3% 736 FC TO=-400/4300 01121 CHIAGE
RESISTOR 1K SX 25w FC TCw=400/+400 o1121 Coi023
REFISTOR 5.4 SX .25W FC TCe-400/+500 atizt CEILGT
RESISTOR 21.3 1% 1236 F TC=d+—104 03088 | PHESS-1/8~T0~21R8-F

REBISTOR 10% 1% 12056 F TE=0+—100 245344 Ca-1/8-To—10 02-F
RESISTOR 1M 1% 1254 F TCwd+-=100 28480 1699-7332
RESISTOR 906K 1% 1304 TC=0+-100 28480 b4eR-a333
RESISTOR 200K 1% 1234 TCml+-1010 2454k ca-1/8-T0-2043-F
REZIZTOR 402X 1X 1234 TCwi+—100p 20484 1470-4518

Nt b WOoONOoOWUl USDEeS MNMNSSS

RESIETOR 247K 1X 1238 F TC=d+-j00 Fasas | CA-1/6-TO-2473-F

F

F

'3

GHvH-4T31 F
REGISTOR 40.2 L125W F TC=0+-100 2aAN4s | CA-1/G-TO-4022-F

F

E

F

r

1678=3262
0470=-3242
Q737=-0277
A7SI=0277

RESIOTOR 40.2 1254 TCmO+=100 TaZaL La—1/B-TO-#020-F
RESLGTNR 4%.% -12%W TC=a+-100 24346 CA=1/8=T0=APC~F
RES13TOR 49.9 1204 TC=0+=100 2aTab CA-1/8-TO—a992-F

L B D=

bPEF-HaTe RESISTOR 162K TCw0+-100 24SAE CA=1/8=TO0=1623-F
16824=0412

17046=0074

IC COMFARATOR PRACHN DUAL B~DIF-F PKG 27014 LHIT N
DIDDE-HDa202 200V 94713 HpAZ0Z

~ -
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part
Number

Description

Mifr. Part Number

03314-68508

71214819
8120-4680
21204660
1251.0800
1281-0600

1251-0800
12810800
1261-0600
1251-0600
1251-06500

126106800
12810650
1251-0600
1251-060Q
1251-0800

1251-0600
H01-2300
01-2300

03314-60508

03802508
0180-2608
0160.0127
0160-0127
D1E0-4671

160-4571
160-2236
Q169-3647
01804810
016804571

0160-4571
01604810
MG0.4B10
01604801
01804671

01604571
602807
0160-4807
01603047
0160-3847

0160-3847
0160-3847
0180-3847
0180-3847
01603847

HE-TN
0121-4e7
01E0-4808
01604783
01504793

01604809
1801-0040
1801.0040
1901-0040
1801-6040

1802-0025
18902-0025
190100450
1801-0040
18071-0040

0380.0124
0360-0124
D360-0124
Q3604124
0360-0124

[~k =) oSO oO CSOoOOQo OoOch &

— =tk g Tt h WWwWEpYw GOoWwE O~NOo@ DO o OF Mk by ~3 =] ha

-

(DRI AL A

PC ASEY-LINE 8W

LAREL-INFORMATION .16-IN-WD .&-IN-LG
LUG JUMPER 23GA RED 75MM DD
LJPR 22GA RED TSMM DD

COMNNECTOR-8GL GONT FIN 1.14-MM-BEC-37 8¢

CONNECTODR.SGL CONT PN 1, 34-MM-BZ0-82 20

CONNECTOR-SGL CONT FIN 1.14-MM-BSG.SZ 50
CONNECTOR-SGL CONT PIN 1.14-MM-B3C-5Z 201
CONNECTOR-SGL CONT PIN 1,14-MM.BSC-5Z =0
CONNECTOR-SGL CONT PIN 1. 14-MM-ESC-5Z 50
CONNECTOR-SGL CONT PIN 1,14-MM-BSC-2Z 50

GONNEGTOR-3GL CONT PIN 1.14-MM-BSC-5Z 5@
CONNECTOR-ZGL CONT PIN 1.14-MM-BSC-52 503
CONNECTOR-SGE CONT PIN 1,14-MM-BSC.E2 2Q
CONNECTOR-SGL GONT PIN 1.14-MM-B85C-8Z 3G
CONNECTOR-2GL CONT PIN 1.14-MM.BSC-5Z 50

GONMNECTOR-2GL CONT PIN 1.14-MM-BSC-5Z 50
SWITGH-SL DFDT STD 5A 250VAD SLDR-LUG
SWITCH-SL DPOT STD 8A 250VAC SLOR-LUG

QUTRUT 8D (REV Q)

CAPACITOR-FXD 470UF+80.10% 25VDGC AL
CAPACITOR-FXD 470UF+50.10% 2BVDC AL
CAPAGITOR-FXD 1UF +-20% 25VOC CER
CAPACITOR-FXD 1UF 4-20% 25VDC CER
CAPACITOR.FXD _1UF +80-20% 50VDC CER

CAPACITOR-FXD . 1UF +80-20% S0VOC CER
CAPACITOR-FXD 1PF +-.25PF S00VDC GER
CAPACITORLFXE .Q1UF +100-0% S0VDG CER
CAPACITOR-FXD 330PF 4+-5% 100VDC GER
CAPACITOR-FXD .1UF +B0-20% 5S0VDC CER

CAPACITOR.FXD .1UF «B0-20% EQVDS GER
CAPACITORFXD 330PF +-5% 10QVDE GER
CAPACITOR-FXD J30PF +.5% 100VDG CER
GAPACITCR-FXD 100PF ++5% 100VDC CER
CAPACITCR-FXD 1UF +80-20% 50VDG CER

CAPACITOR-FXD .1 UF +80-20% 50VDC CER
CAPACITOR-FXD 33PF +-5% 10QVDC CER ¢w-30
CAPACITOR-FXD 33PF +-59 100VOC CER 0+-30
GAPACITOR-FXD .01UF +100-0% 50vDC CER
CAPACITOR-FXD .0UF 41Q0-0% BOVDE GER

CAPAGITOR-FXD .01UF +100-0% 50VDG GER
CAPACITOR-FXD G1UF +100.0% SQVDG CER
CAPAGITOR-FXD .01UF +100-0% 50VDC CER
CAPACITOR-FAD .01UF +100-0% 50VDC GER
CAPACITOR-FXD .01UF +100-0% GOVDC OER

CAPACITOR-FXD 10PF +-8% 100vDG CER 04-30
CAPACITOR-V TRMR-PSTN 1.2,5RF 300V
CAPACITOR-FXD 470PF +-5% 100VDC CER
CAPACITOR-FXD B.8PF 4+ GPF 100VDE CEA
CAPACITOR-FXD 6.6PF «-.5PF 100VDE GER

CAPACITOR.FXD 380PF +-5% 100VDS GER
DICDE-SWITCHING 30V 50MA 2NG DO-35
DIQDE-SWITCHING 30V S50MA ZNE DD-35
DIODE-SWITCHING 30V 50MA 2NS DQ-35
DIODE-SWITCHING 30V 50MA 2M8 DO.35

PIODE-ZNR 10V 5% DO-35 PD=4W TCw+.06%
DIODE-ZNR 10V 5% DO-35 PD= AW TCw+,06%
DIODE-SWITCHING 20V S0MA 2NS DO-35
DIODE.SWITCHING 30V 56MA ENS DO-35
DICDE-SWITGHING 30V S50MA 2NS DO-35

CONNECTOR-SGL CONT PIN .04-IN-B3G-52 RND
CONNECTOR-SGL CONT PIN .04.IN-BSC-5Z RND
CONNECTOR-5GL, CONT PIN .04-IN.B5G-5Z RND
CONNECTOR-SGL CONT PIN .04-IN.-BSC-5Z RND
CONNEGTOR-SGL CONT PIN 04.N.B5C-5Z RND

0321485506
LO1003

16-06-0034
18-08-0034

16-08-0034
16-06-0034
16-D6-00234
1B8-08-0034
18-08-0034

16-06-0034
18-06-00:34
16-06-0034
16-06-0034
16-08-0024

16-06-0024
A4021,1812
40211912

03314-68500

J074GHA T TORLIRPE
J0T4GHET1 TO2EIPB
2C3TEEL10EMOB0A
2037Z5U105M0O50A
SA10GEI04ZAA

SAT0BET04ZAA

SATROCTORKAA
CACDICOGER1JI00A
SATCSETMZAA

SA105E104ZAA
CACO2COGE31J100A
CACURCOGIII00A
CACOMCOG107J100A
SAT0SE104ZAR

SATDSE104ZAA
GCACOZCOGIINIID0A
CAGORCDG330J100A
SAT0SG103KAA
SAT0GCTDIKAA

SA105C103KAA
SATDSC103KAA
SAT0ECT0IKAA
SAT06CT103KAA
SA10SCT03K AR

CACO2C0GT 00J100A
2332-809-0801
GACDICOGAT1.1D0A
CACOICOGERBDIO0A
CACO2COGEREDTONA

CACIZCOG IS J100A
FOH 1088
FDH10EE

FDH1088
FRH1088

SZI0016-1182
SZ30016-1192
FDH1088
FROH1088
FDH1028

S4a infreduction ta this saction for ordering infermation w
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Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part

Designation Number Description Mfr. Part Number

Qo0

0516-0055
0515-0055
Q516-0055
0515-00848
0QB0-0060

2180-0004
21500004
2180-0004
2180-0004
2580-0003

25B0-0003
T121-4611
2170.0694
9170-0634
9170-0884

3170.0834
9170-0884
9170-08
5170-0884
9170-0954

1251-6254
1250.1814
1200-0507
0450-1346
0450-1346

#490-1346
p490-1346
[490-1346
D480.1 146
04901346

0AY0-1 346
H40-0748
8100.1791
89100-1731
4331401101

1956-0414
18630028
18540215
1854-0755
1663-0448

18530448
1854-0795
1853-044B
1854-0735
1863-0485

SCREW-MAGH M2 X 0.4 6MM-LG PAN-HD
SCREW-MACH M2 X 0.6 6MM-LG PAN-HD
SCREW-MACH M3 X 0.5 8MM-LG PAN-HD
SCREW-MAZH M3 X 0.5 EMM.LG PAN-HD
TUBING-FLEY .025.10 TFE .01-WALL

WASHER-LK tNTL T NO. 4 115-1N-1D
WASHER-LK IMTL T NQ. 4 . 115-IN-12
WASHER-LK INTL T NGO, 4 .115IN-ID
WASHER-LK INTL T NQ. 4 .115IN-C
NUT-HEX.W/LKWR 9-32-THD , 125-IN-THK

NUT-HEX-W/LKWR E-32.THD 1 25-th-THI
LABEL-IMEORMATION 16-IN-WD _8M.LG LOT003

GORE.SHIELDING BEAR §6-500.66/4 A8
CORE-SHIELOMMG BEAD 53-500-65/4A6
CORE-SHIELDIMG BEALD 58.590.60/4 A5

GORE-SHIELDING BEAD 56-580-60/4A0
CORE-EHIELDING BEAD 58-680-85/4A8
CORE-SHIELDING BEAD 58-590-85/4A6
CORE-SHIELDIMG BEAD 58-580-65/4AE
CORE-SHIELDING BEAD £4-590-85/4A8

CONNECTOR-SGL CONT RTANG-F 801
COMMNEQTOR-RF SMB M PC 60-OHM 51.353-0045
SOCKETIC 16-CONT DIP-SLDR IGM-1638-23.6
RELAY-HEED 14 500MA 200VDC 5VDC-COIL HE321AR1 3
RELAY-REED 1A 500MA 200vDEC SVDC-COIL HE321AG131

RELAY-REED 1A 500MA 200VDE SVDC-COIL ME3Z1AS1 3
RELAY-REED 1A S00MA 200vDG 5VDC-COIL HE321A5131
RELAY-REED 1A S00MA 200vDC EVDC-COIL HE321AG131
RELAY.-REED 1A 500MA 200VCC SVOC.COIL HE321A6131
RELAY-REED 1A SR0MA 200VDC SVDC.COIL HE321AB131

RELAY-REED 1A S00MA 200VDC SVOG.COIL HE321AB1H
INDUCTOR RF-CH.MLD 4004H 10% 22M403K1
CORE-FERRITE CHOKE-WIDEBAND;IMP» 360 VE200.19/42
CORE-FERRITE CHOKE-WIDESAND;IMP:» 360 VEE00-14/40
SHMT QUTPUT HT SINK 0334011

TRANSISTOR J-FET 24393 N-CHAN D-MODE 2N4333

TRANSISTOR PNP 51 FOu3100MW FT=250MMZ SPa3612
TRANSISTOR NPN S| PD=350MW FTa300MHZ SES3611
TRANSISTOR NPN 5t TO-82 PD=E2SMW SPSRIZE
TRANSISTOR PNP 51 TO-22 PDmE2EMW SPETE4E

TRANSISTOR PNP 81 TO-52 PDaB25MW SPSTE4E
TRANSISTOR NPN SI TO-92 PLwb2EMW SPsE0es
TRANSISTOR PNF 5 TO-92 PR=G25MW SPETBAR
TRANSISTOR NPN 3| T0.52 PD=G25MW SPEADEd
TRANSISTOR PNF PO=1W FT=1GHZ SRF2A54

TRAMSISTOR NP PO=1W FT=1GHZ SAFEHSE
TRANSISTOR NPMN 5i PDe350MW FTm300MHZ SPRIG11
RESISTOR 49.9 1% ,125W F TCuD+.100 SFR25H
RESISTOR 48.9 1% .125W £ TO=0+-100 SFR25H
RESISTOR 49.4 1% 125W F To=04-100 SFRASH

RESISTOR 1K 1% 125W F TOm0+-100 SFR26H
RESISTOR 1K 1% 125W F TO=04-100 SFH2SH
RESISTOR 100 19 ,125W F TCaD+-100 SFR2EH
RESISTOR 2K 1% .125W F TC«0+-F00 SFRAEH
RESISTOR 104 1% 128W F TQ=04-100 SFRESH

RESISTOR 100 1% 1 28W F TC=04-100 SFRE5H
RESISTOR 1K 1% ,126W F TCmwa100 SFR25H
RESISTOR 1K 1% 12EW F TGm(+-100 SFR25H
RESISTOR 1K 1% 125W F TCwu-100 SFRZGH
RESISTOR 3.6K 5% .25W CF TC=0-400 R-254

RESISTOR 20 1% ,125W F TCa0+-100 SFREEH
RESISTOR 20 1% .125W F TC=0+-.100 SFRZGM
RESISTOR 499 1% .125W F TCw(+.100 SFRZEH
RESISTOR 488 1% 125W F TCws-100 SFREZSH
RESISTOR K 1% ,125W F TCu(4-100 SFR2EH

RESISTOR 1K 1% ,125W F TGa0+100 SFR25H
RESISTOR 489 1% .125W F TG=0+-100 SFR25H
RESISTOR d84 19 125W F TC=0+-100 SFRASH
AESISTOR 56.2 190 .125W F TC=0+-100 SFREEH
RESISTOR 56,2 1% ,125W F TCu0w.100 SFR2EH

1864-0876
Tod4-0215
0757.0277
Q757-0277
0757-0277

Q767-0280
0737-0280
07570481
0757.0283
0757-0401

0757-0401
07870280
a787.0280
Q767-0280
0803-3625

0757.0364
OF57-0384
08994123
08984123
0757-0280

0757.0280
06584123
0650.4183
0757-0385
07570335

— == dACh L LA MM DWW SHoOWwW Mmoo oo Qf—hkE - —=goo SOEdomm [l - Rr=RE L ] [af=Ja=N k=) COOoMth MDY Doood
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Replaceable Parts Replaceable Parts

Table 6-3, Replaceable Parts

Reference HP Part
Designation Number

o0

Desgcription Mir. Part Number

ABRZS DESB-T¥71
ASRZE OT57-0424
AdRa7 0698.4421
ABRzZg 06984421
ABHZY 0757-0346

ABR30 R757-0346
ABR3 £898-8011
ABR3Z 0693-3011
ABR33 0698-3011
08988011

0698.8353
0G5R-G3E8
0B5R-8979
0B9B-6873
0767-0003

DE984421
0698-0063
0698-0083
R7E7.0401
OT87-0401

Q757.0443
0699-0539
06990633
0659-2259
0833-06841

RESISTOR 1,73 1% ,25W F TCm+. 100 TROT
RESISTOR 1.1K 1% ,125W F Twi4100 } SFR25H
RESISTOR 249 1% .125W F TCw(4+-100 CMF.565-1, T-1
REZIZTOR 249 1% . 125W F TCmD+.100 CMF-85.1, T-1
RESISTOR 10 19% A2EW F TCw0+.100 CMP-58-1, T-1

RESISTOR 10 1% .125W F TCmO4-100 CMF.88.1, a1
RESISTOR 25 .19% . 26W F TQ=0+-50 CMF-G0-1
RESISTOR 25 .19 .25W F TC=0+-50 CMF-6(-1
RESISTOR 25 .1% .25W F TC=0+-5( CMF-60-1
RESISTOR 25 .1% .25W F TGa0+-50 GiviF.80-1

RESISTOR 100K .1% .125W F TC=0+-25 5033R
RESISTOR 100K .19 ,128W F TOn0+.25 BhIIR
RESIZTOR 111,18 1% 185W F TUn0+-25 B033R
RESISTOR 111.1K .1% .125W F TC=04+-25 5033R
RESISTOR 261 19 SW F TCulwa100 50538

REZISTOR 249 1% 128W F TCwl+.100 CMFa55.1, To1
RESISTOR 5.23K 1% 126W F TC={+.100 SFRIEH
RERIZTOR 5.23K 1% .125W F TGalw.100 SFR25H
RESISTOR 100 1% 125W F TCe0+a100 SFR2GH
RESISTOR 100 1% .125W F TG=0+-100 SFRZEM

RESISTOR 11K 19 .125W F TCaQs-100 SER25H
REEZISTOR 57.2 .1% 5W F TCm4.25
RESISTOR 24T5K . 1% 125W F TGm0+-25
RESISTOR 247,5 1% 26W F TC=04-25
RESISYOR 24.75K 1% .125W F TC=0+-26

RESISTOR 305.6 .1% .25W F TC=0+-26
RESISTOR 3.056K .1% .126W F TC=04-25
RESISTOR 10K 1% 125W F TCmDs-100
NETWORK-RES §-51P 10,06 OHIVI X B
REEISTOR BA7 1% 125W F TCnl4100 CMF-85-1, Tt

TUBE-ELECTAON SURGE Vv PTGTR B1-C00/20
15 OF AMP GP TD-38 PKG SL12795
IC OF AMP GP DUAL 8-DIP-P PKG SC25137P1
TRAMBISTOR ARRAY 16-PIN PLSTC DIP 80571

0E8D-0627
0698-0626G
0757-0442
1910-0259
DE9E.4454

1970-0052
1828-0043
1826-0139
1858-0048

Sew introdugtien to this section for ordering isformation m
* Indicates factory selecied values
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Replaceable Parts

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Deslgnation

Description

Mifr. Part Number

MISSELLAMEQUSE PARTS

HMOL-SIDE STRAP
FRAME, FRONT
FRANME, REAR
STRUT, CORMER
STRUT, CORMER

FUSE 1A 250V TD 1,26X.25 UL
COVER 1) TOP

STRAF HDL CARPFR

STRAF HOL CAP-R

BOTTOM COVER

FOOT
FODT-MOM SKID
TILT STAND 5T
INFO TRAY

INFD CARD

INFG CARD
INFO CARD
TILT STAND S5

G0E0-B803
E0R0-BE1S
5020-8816
5020-9836
S0E0-9036

2110-0312
5081.1979
£040-7218
£040-7220
5080.9984

S040-720
5040-7222
1460.145
50012221
93206963

Qe M—momée it =Sy

8320-49E4
8320.4965
14801245
S040.7201
Bid0-7222

50010429
5040-7203
Sof.0439
$3314-0021
5040-6827

03314-04301
12501717
1860-1717
12501717
1250-1717

65040.0345
5i050-0.345
2180-0378
03314-69301
0370-3045

03314-69302
03314-00202
1250-1717
1260-1717
Q331468501

3140-0209
2110-0584
2110-0566
2110.0669
1400-0090

35601.0410F
BO80-0085
7121.1580

03314-00101

03314-006802

03314-00608
1251-6972
1261-7153

03314-00606

03314-00607

1400-0054
03314-00604
03314-24101
43214.00603
$3314-00605

03314-24101
110480
5041-0276
5041-0376
6041-0276

FoOT
FOOT-MNON S%ID

SIDE TAIM
TRIM-TOFP
SIDE TRIM
SUB PAMEL
brviSER STRIP

DRESS PANEL

ADAPTER-COAX STR F-BNG F-RCA-PHONG
ADAPTER.GOAX STR F.BNG F-RCA-PHONO
ADAPTER-COAX STR F-BNC F-RCA.PHONG
ADAPTER-COAX STR F-8NC F-RCA-PHONQ

INSULATOR-COMNMN
NEULATOR.CONN

RFI RING MNL-MSH 5 IN.0D 28-IN-40
LENSE.DISPLAY RED:3314A

KMNOBIM JGK 25 FRLID

ANMN. FRAME ASSY

SHMT REAR PANEL

ADAFTER-COAX STR F-BNC F-RCAPHONO
ADARTER-COAY STR F-BNG FARCA-PHONO
FAN ASSY

FAMLTBAX 32-CFM 105123V 50/60-HZ
FUSEHOLDER BODY 12A MAX FOR UL
ELUSEHOLDER GAP 124 MAX FOR UL
FUSEMOLDER COMPONENT NUT: THREAD M12.7
FUSEHOLDER COMPONENT FOR USE ON

COVER ASEY XMFR

FLUG-HOLE FL-HD FOR \375-D-HOLE NYL
LADEL-WARMING

SHMT DECK-MAIN

SHMT SHIELD, VCO BOT

SHMT SHIELR-VCO TOP

CONN-POST TYPE ,156-PIN-SPCG 8.CONT WIRE
COMNPOST TYPE .156-PIN.SRPCG 4-CONT WIRE
CABLE SHIELD 1

CABLE SHIELD 2

GLAMP-CABLE .078.DIA ,375-WD STL
SHMT SHIELD,GONT/HTEK
INSULATOR-CONN

SHMT SHIELD , XFMR

SHMT LINE SW SHIELD

INSULATOR-GOMNN
TERM-FEED THRU
¥-CAF UL FEARL
K-CAF UL PEARL
K-CAP UL FEARL

(ORI hy L = 4N boaek—im  drudd o PDwRe bk LDoOoURa -~ OOS0OW k@ oanm Lo @ LN Lo P

5060-950F
50208015
S020-9818
5020-983€
5020-B038

MDL.1

BOET-14979
5040.7219
5G40.T220
&RiE0-3964

BO40-7201
5040.7222

50072221

6040-7201
5040. 7228

5001-0439
5040.7203
5001-0439
0331400201
§040-8927

(3314-04301
290J144.1
29.4J144-1
2941841
ZAJI144-1

&040-0345
B040-0345
02-0101-0053-05
03314-89301
Q370-30d45

03314.69302
£3314.00202
290J144-1
29.JJ144-1

8500M
0311657
031.1666
GH3.0018
201-002

35601-04103
GHE0-00BE

03314-00191
Q3314-006802

Q33¥14-D0G0A
08-78.1082
09-78-1042
03314.00608
0331400607

1548

03314.00604
03314.24101
03314.00603
03314-00605

0331424101
5041-0876

5041-0278
G041-0276
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Replaceable Party Replaceable Parts

Table 6-3. Replaceable Parts

Reference HF Part
Desgignation Number

(=14

Description Mfr. Part Number W

K-CAP UL PEARL 5041-0276
K-CAP UL PEARL 50410276
K-GAP UL 3.BLUE ' 5041-0441
KEY CAP - GEN 5041.2019
KEY GAP-BST 6041-2020

K=GAR PHASE LCK S041-2021
KEY CAP - LCL EQ41-2023
KEY CAP - ARB 5041-2024
KEY CAF - FRE-SET S041-2035
KEY CAP - 5TO 5041-2034

KEY CAP - ROL 5041-2035
K-GAP 1/4(ARROW) 5041.203¢
K-CAP 1/4{ARROW) 50412038
K-CAP 1/4(ARROW) B041-2038
K-CAR 1/4{ARROW) 5041.2036

KEY CAP - SYM 5041-2037
HKEY GAP - N 5041.2038
KEY CAP - PHASE 50412039
K-C: SW/TR-INTVL . H041-2040
K-CAF MAN SWEEP 5041.-2041

KEY CAP - MKR 5041-2042
KEY CAP - FREQ 5041-2043
KEY CAP - AMPTD S04 1-2044
KEY CAR - OFFSET 5041-2045
K-CAP-START FREQ 5041-2046€

K-GAP-STOP FRED 5041-2047
KEY CAP - SWEER 5041-2040
KEY CAP - POWER SWITCH 50011960
INSULATOR-XETR THRM-CNDCT 7403-09FR-51
WASHER.EHLDR MO, 4 115-IND 2-IN-00 5607-45

INSULATOR-XETR THRM-CNDOT 7403-09FR-51
WASHER=SHLDR NO. 4 .115.INJD .2-IN-0D 5607.45
INSULATOR-XSTR THRM-CMDOT 7403-09FR-51
TRAMSFORMER-POWER 100/120/220/240V a1Q0-4252
CBL ASSY.FT FWR

CBL ASSY RR PWR
GBL-HP.IB

CBL ABSY-5YNG
CBL ASSY-OUT
GBL ASSY-X.DRIVE

CalL-ASM RBN MDIP/MOIP 180MM GY
GBL-ASM CXL FBNC/MSMA 150MM BX
QUTPUT GBL ASSY

CBL.ASM XL FRCA/FRCA 475MM BK
GBL ASSY.-RIB,16 COND (AT to AZ) Ad1012

CBL ASSY-RIB 22 CON (A4 to A3) ADID12
CBL ASSY-RIB,22 COND (A1 to A3) AD1D12
LASEL.WARNING .6-IN-WR 1,4-IN-LG VINYL
QPERATING MANUAL

LABEL-WARNING 1-N-WE 3.5.IMN.LG PPR

FILTER-AIR NYLON 3.128-IN-WD 3.129-IN-LG
DECAL OPTION 1
COVER-BTM FDB1-9564

5041-0278

= mqein

5041.2020

5041-2021
S041.2023
5041-2024
641-2025
5041-2034

5041-2035
50412036
5041.2038
G041-2036
S5041-2038

5041-2037
5041-2038
G041-2039
50412040
50d41-2041

S041.2042
5041-2043
0041-2044
5041.2045
5041.2048

MP10G S041.2047
MP10D 5041.2048
5001-1680
MP1G0A Q340-0564
MP1G0B B060-0440

MP101A 0340.0564
MP1018 3050-0440
MP108A L240-0564
91004252
03314.618H

G3314-81602
03314-61603
4331401607
03N4-61608
03314-61610

DiN4-g1812
Q3314-61613
0331481617
03314-G162)
b3314.-41627

03314-61626
03314-87628
T120-3534
03314-80000
T124.2083

3150-0387
T120.8377
b0g1-9564

=~ oMY WML DSEEm ~ SRR
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SECTION Vi
MANUAL BACKDATING AND CHANGES

7.1. INTRODUCTION

This revision of the manual applies directly to instruments
in the serial number range indicated on the title page.
Earlier versions of this instrument (zerial nombers lower
than shown on title page), differ slightly in design and
in some cases appearance. The information presented in
this section adapts the manual to any earlier instrument,

7.2, MANUAL CHANGE SHEETS

As =hp- continues to improve the performance of the
3314A, corrections and modifications to the manual may
be required. These changes are documented by a yellow
“MANUAL CHANGES" supplement. In order to keep
the manual up to date, one should periodically request
the most recent supplement which is available from the
nearest HP Sales and Service Office. Any changes shown
on the supplement sheet which apply to your instrument
(identified by serial number), should be implemented in-
to the manual.

1.3. FORMAT

Design and component changes within the instrument are
noted by the A’ symbol. The numbered delta refers to
the numbered delta in the backdating section and its cor-
responding change. As a convenignce, it is recommend-
ed that all changes which pertain to your instrument be
copied on the page where the discrepancies occur.

Al Applies to imstruments with Serial Number
2141A00150 and lower,

Page 8-69/8-70, Figure 8-31.

Instruments in this Sertal Number range do not have
A3CRI123,

* NOTE *
This range of instruments must be modified with

AJCRI123 (P/N 1902-3301), if they are to be retrofitted
with Option 001 (X3 Amplifier).

A2 Applies to instruments with Serial MNumber
2141A00200 and lower,

Fage 2-1, Figure 2-2, Page 8-69/8-70, Figure 8-31.

Instruments in the above Serial Number range contain
one of the following fuses:

-hp- P/N

2110-0338
2110-0340

Fuse Value

0.8A 5LC BLOW
0.4A SLO BLOW

Line Voltage

1107120V
220/240V

Instruments in this range should continue to use these
fuses since the instrument’s back panel correctly identifies
them. If, however, an older rear panel is to be replaced
with a newer one (03314-00202), order one of the fuses
listed on page 2-1 as well.

A3 Applies to instruments with Serial Number
2141A01515 and lower.

Page 5-14, Paragraph 5-18, (LOW FREQ HARMONIC
DISTORTION ADI)

When performing this adjustment on instruments in this

Serial Number range, skip Steps G-J. Continue with Steps
K-P until the adjustment is completed.

Page 6-27.

The old part number for the **VCO Top Shield’’ for in-
struments in this Serial number range is 03314-00601.
When replacing this shield, order part number
03314-00608.

Page 8-37, Figure 8-13.

Instruments in this range do not have AICIO8 and
Al1C109.

Page 8-39/8-40, Figure 8-15,

For instruments in this range, A1R211 and AI1R212 are
0.125w resistors (P/N 0757-0401).

For instruments in this range, A1R213 and A1R214 are
49.9 ohm resistors (P/N 0757-0277).

Instruments in this range do not have AIR235,
Page 8-47/8-48, Figure 8-20.

For instruments in this range, A1R307 and AIR314 are
499 ohm resistors (P/IN 0757-0277).

7-1




Manual Backdating Model 3314A

For instruments in this range, A1R306 and AIR315 are SA TEST #1
23.7 ohm resistors (P/N 0698-3431). Signature Analyzer set up: w

i i 1R322 or CLOCK/GROUND SA BUS PHASE 2 CONNECTOR
Kl:’g;g;ents n this range do not have A CLOCK NEGATIVE TRIGGER

START/STOF S5A A15 STR/STP CONNECTOR
BOTH POSITIVE TRIGGER
Page 8-51/8-52, Figure 8-22.

Procadura:
Instruments in this range do not have A1CRS503, A1C531, Set A3 $1 for positions 1 and 2 closed.,
AlR361, AIR562, AIRS563, A1L.506, A11.505, A1C543, Cyele power.
or A1CS541, Take signatures.
+ 5 VOLT = Q003
A4 Applies to instruments with Serial Number
2141A01156 and lower,

SIGNATURES
Page 8-69/8-70, Figure 8-31. | v208 V215 u216

Instruments in this serial number range do not have Pin# | Signatures | Pin# | Signaturss Signaturaz

AJCRI124 or A3CRI125. 26 olalsTa) 7791 uuuy
27 0003 6321 FFFF

28 ROOQ 37che B4ga
Page 6-17, Table 6-3. 28 | 0003 6128 P763
30 0003 AFCA TSP
Instruments in this serial number range do not have A3J3, 31 0003 4868 0356

. P az 0003 aUR1 U759
These instruments contain eight Rom SA start/stop con- 33 0003 0002 EFOA

nectors instead (A3SA1 — A3SAS, P/N 1251-6427). a | uouu
10 FFEF
Page 6-20, Table 6-3, uz1e ug

For instruments in this Serial Number range, A3U221 is 1; g;gg ;3‘3? gl-.’lgg

a SN74LE02N (P/N 1820-1144). 13 1U5P 000 AFCA

14 0358 0000 0000
Page 8-13 through 8-17, Signature Analyzer Tests #1-#5., 15 | U789 0000 SFUA

18 | 6F9A 0003 0003
For instruments in this Serial Number range, the :; ;;g} ﬁggﬁ ﬁggg
Signature Analyzer Tests found on the above pages will 12 | 37Cs 534H 9842
not pive the correct signatures. Use the following 20 6u28 can BP4F

i 22 | 4FCcA 1183 SP1A
Analyzer tests to troubleshoot a digital problem. 23 | asea GAHF 287A

. 24 aupy 79A4 Q2H5
Page 8'71/8-72, Flgurﬁ ’-32. 25 0002 SFUA 3APP

-
DWW AR =

- 3

For instruments in this Serial Number range, U204a and uzuo v 223
U221e are not used. The 2 MHz clock that drives U232 29A4 29A7
pins 9 and 15 originates from U201 pin 5. The SA clock 29A7 25A4

fa ; 0000 Q000
originates from U201b pin 9. 0003 0000
28A4

28A7

2824
5P1A
A275
AGE9
0003
04Uy
UFBOD
o4uU
0003
UB7F
ua7F
&8R4F

u

7791

28A7
UT5A
0003

—_
LM = D00 RO B Ly —

uz2as

7781
GF9A
4493
28A4




Model 3314A Manual Backdating

SA TEST #2
U234 (ROM £1) U236 (ROM #2) U210 (ROM #3)

[ Sipnat Pii
Signature Analyzer st up: Pin # Signature Pin #  Signaturs n#  Signature

7
CLOGCK/GROUND SA BUS PHASE 2 CONNECTOR ,3 5233 13 ﬁﬁag 13 ZSZ‘;
CLOCK NEGATIVE TRIGGER 11 620F 11 5020 11 UCEs

13 HUZ7P 13 DCAT 13 32FH
START/STOP SEE TABLE 7-1 14 PA21 14 Pa20 14 236A

BOTH NEGATIVE TRIGGERS 15  10FH 15 GCAP 15 ABOC

_ 16 77F8 16  6F22 18 P902
Procedure: 17 31FH 17 180P 17 029F

Set A3 51 for positions 1 and 2 closad. Uz09 (RDM #4) U208 [BOM #5) U207 (ROM #6)
Cycle power. -

Move START/STOR to SA ROM connector of ROM under test. Pin# Signaturs
(Sea Table 7-1)

Take signatures of ROM under test, g 1843 ] QU3H a9 a54U

+5 Volt = 1180 10 OF8C 10 F7A9 10 CFI1C

11 2ZH9A 11 92F2 11 ABOC

13 93 13 4CP4 13 2A24

NOTE 14  295F 14 UPPA 14 2313

IF BAD SIGNATURES ARE FOUND ON MORE THAN QNE ROM 16 2A27 15 9558 15  PgF9

OR MULTIPLE FAILURES ON A SINGLE ROM MAKE $URE 16  7H72 16 F849 16 6362

THAT THE A* BUS SIGNATURES ARE CORRECT (84 TEST §1: 17 245C 17 293F 17 A1AY
U218 and U216}

Pin # Signature Pin # Signaturs

Table 7-1. SA Start/Stop Connections

START/STOP POSITIONS:

U238 ROM #1 START (NEGATIVE TRIGGER) SA ROM #1 TEST POINT
STOP (NEGSATIVE TRIGGER) 5A ROM #2 TEST POINT

U226 ROM #2 START (NEGATIVE TRIGGER) 5A ROM #2 TEST POINT
STOP (NEGATIVE TRIGGER} SA ROM #3 TEST FOINT

U210 ROM #3 START (NEGATIVE TRIGGER) SA ROM #3 TEST POINT
STOP (NEGATIVE TRIGGER} SA ROM #4 TEST POINT

U209 ROM #4 START {NEGATIVE TRIGGER) SA ROM #4 TEST POINT
STOP (NEGATIVE TRIGGER} SA ROM #% TEST POINT

U208 ROM #5 START (NEGATIVE TRIGGER) SA ROM #5 TEST PQINT
STOF (NEGATIVE TRIGGER) 5A ROM #8 TEST POINT

U207 ROM #6 START {NEGATIVE TRIGGER) $A ROM #& TEST POINT
STOP (NEGATIVE TRIGGER) U218 PIN 15




Manual Backdating Model 3314A

SA TEST #4 ‘

Signature Analyzer set up:
CLOCK/GROUND 54 BUS PHASE 2 CONNECTOR
CLOCK NEGATIVE TRIGGER
START/STOP ROM#3 Sa CONNECTOR
BOTH POSITIVE TRIGGER

Procedure:

Sat A3 51 for positicns 3 closed.
Cvcle power,

Take signatures.

+8 VOLT = 8094

NOTE

DISCONNECT ANY HP-IB CONNECTORS FROM THE
REAR PANEL

Signatures
u3no uin u3n2
Signatura Pin # | Signature Pin # | Signaturs

370A
1172
4595
49H2
U341
8556
5702

370A
8024
8094
370A
1761
8094
8084
GFB2 8094 5800
Uaze 8084 87r2
UPEZ 80584 B7P2
5509 8094 5800
HH32 8094 8702
B8OS4 BO24 8556
370A 1761 u3a
1761 370A 49H2
8094 B8OS4 4585
8024 8034 1172
8034
2094
8024
8094
370A
370A
87P2
5800
B7U2
BEGG
U341
49H2
4585
1172
5626
B475
PH3H
G000

Ccra
2CBF
8094
B4F4
HSGA
G850
AR3zg

WO~ M &L r -
W0~ Gt bk —




Model 3314A Manual Backdating

SA TEST #5
Signature Analyzer set up:

CLOCK/GROUND  SA BUS PHASE 2 CONNECTOR
CLOCK NEGATIVE TRIGGER
START/STOP SA ARGM 3 CONNECTOR
BOTH POSITIVE TRIGGER

Procedure :

Set A3S1 for position 4 dlosed,
Cycle Powaer.

Taka Signatures.

+5 VoIt = 0803

SIGNATURES
NOTE

{ ) INDICATES SIGNATURES WITH THE
CONNECTOR UNDER TEST REMOVED,

J3 J2a

Signature Signature

c448 Cc449
PPAA PPAA
HA95 HABS
2CU3 2C0U3
0045 (4264) 4264
201F (3330) 3330
CCCA (755P) 755P
9978 0978
PAPR7 PAFP7
4C0O8 4C08
13PC 13PC

FaG5 7HFP3
KEYED FIN C377
Q000 0000
Q000 0003
0803 o000
0000 0803
0000 0000 (0803)
0000 UNSTABLE
0803 UNSTABLE (0000}
0803 31565
0803 0803

b0 e L B — O D 0 D R s G b

T N Y

1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
<]
7
8
q
0

B i k2
[

7-5/7-6




SECTION Vil
SERVICE

8-1. INTRODUCTION

This section contains information to repair the 3314A
Function Generator. If you are not familiar with the
3314A, review the Safety Considerations before pro-
ceeding to the Troubleshooting Section.

8-2. SAFETY CONSIDERATIONS

This section contains WARNINGS and CAUTIONS
which must be followed for your protection and to
avoid damage to the equipment.

PC Assemblies
A4, Front Punel & Keyboard
A8, Line Switch PC Assembly

Front Panel Components
The Line Switch 51

Before troubleshooting the Fower Supply,
disconnect the cables to the other PC boards

| WARNING l

Muintenance described herein is performed
with power supplied to the instrument and
protective covers removed. Such
maintenance should be performed by
service-trained personnel who are aware of
the hazards invoilved (for example, fire and
electrical shock). Where maintenance can be
performed without power applied, the power
cord should be removed,

| WARNING I

Before any repair is completed, ensure that
all safety features are intact and functioning
and that all necessary parts are connecled to
their protective grounding means.

WARNING I

Line voltage (110Vrms to 240Vrms) is pre-
sent on the following components whenever
the power is applied:

Rear Panel Components
The Power Line Filter E1
The Power Line Fuse Holder
The Line Switch PC Assembly (A6)
The Fan (B1)

Cables
The Power Cable WI from the Line
Switch Assembly to
The Line Switch (located on the front
panei).

(I, J2, J3, J102) and remove jumper
A3WI00. This insures that the Controller
part of the A3 PC baard and all of the other
boards are not damaged while working on
the Power Supply.

Review the STATIC SENSITIVITY and
CLEAN HANDLING topics that follow.
Failure to follow these procedures may cause
HRRECESSAry component waste,

8-3. STATIC SENSITIVITY

Several components on the Al, A2, A3, and A8 PC
Assemblies will be destroyed if you do not use special
handling techniques. It is important to:

1. Use an electrically conductive work surface such as
the Model 8005, Field Service Work Station made by
3M. The Model 8005 contains a conductive work sur-
face, a wrist strap and a grounding cord.

2. Make sure the 3314A°s power cord is removed
before soldering or unsoldering any components.

3. Store all components in ¢onductive containers.
8-4, CLEAN HANDLING

The Al PC Assembly must be clean handled. Solder
flux and body oils must be removed (especially from the
area under the shield). or the 3314A’s frequency and
symmetry accuracy in the lowest portions of each range
may be degraded, This occurs when the integrating cur-
rents are very low (bottom of range) and the con-
taminants create leakage paths, shunting current away

8-1




Service

from the integrating capacitor, Care should be taken to
keep flux remover or any ¢leaning solutions away from
the relay coils.

B-5. PARTS KITS

‘The Sine Shaper/Amplitude Control IC (A1U502) has
three bias resistors that are factory selected. There is a
selection pracedure in Section V, however, this procedure
is long, involved and is not recommended., Whenever
replacing A1U502, order part number 03314-82501.

8-6. EPROM REPLACEMENT

The first 3314A°s that were produced have six EPROMs
(Electrically Programmable Read Only Memory). These
ICs (A3U207, A3U208, A3U209, A3U210, A3F236 and
A3U238) contain the 3314A°s operating system. When
an EPROM fails, all six should be replaced with ROMSs
(Read Only Memory ICs). The EPROMs can be re-
placed with ROMs on a 1 to 1 basis, Falled EPROMs
{and ROMs) are uickly detected using the ROM/RAM
Checksum front panel test, EPROMs can be identified
by the erasing window on the top of the IC. Note that
this window is probably covered with tape to keep stray
UV light out of the IC. This tape should be left in place.
Reliability may be marginally improved by also remov-
ing the ROM IC sockets and soldering the ROMs direct-
ty to the PC assembly.

Ic# ROM Part Numbet

A3U207
A3U208
A3U209
A3UZ10

1818-3045
1818-3046
1818-3047
1818-3048
A3U236 1818-3049
A3U238 1818-3050

8-7. THEORY OF OPERATION

This section contains the theory of operation for the
Model 3314A Function Generator. The theory is divided
into four sections:

1. The Analog Board and Output Amplifier Board
(Al and A8).

2. The Mode Board (A2).

3. The Controller Board and Front Panel Board
(A3 and A4),

4. The x3 Qutput (AS5).

Circuit descriptions are given for unique complex cir-
cuits. These descriptions may be helpful when
troubleshooting the instrument.

B8-8. ANALOG AND OUTPUT BOARDS (A1 and AB}

This section discusses a simplified function generator,a
differential integrator, the method used to control the

8-2
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3314A triangle generator, the Sine Shaper and the Out-
put Amp/Attenuator.

8-9. Basic Function Generator

The block diagram of a basic Function Generator is
shown in Figure 8-1. A triangle waveform is generated
by charging and discharging capacitor C by alternately
switching the current sources Jup and Idn. The time re-
quired to charge and discharge the capacitor determines
the period of one cycle and, therefore, the frequency.

The triangle waveform from the capacitor is buffered
and applied to the Hysteresis Comparator which acts as
a two state latch to control the direction of integration.
As the triangle waveform alternately crosses the upper
and lower switching levels of the input, a square wave is
generated at the output of the Hysteresis Comparator.
This square wave is fed back to the switch which con-
trols the path of Iup and Idn.

To obtain a sine wave, the triangle wave is shaped by a
nonlinear tnetwork which varies the attenuation of the
input triangle according to its level,

The Current Clamp holds the triangle ramp at a certain
level when it is turned on. It accomplishes this by “‘steal-
ing”’ current from the capacitor node and is used to turn
the output on and off in gated and 1/2 cycle functions.

The output stage consists of a gain control and an out-
put amplifier which allows for different amplitude set-
tings and the proper output impedance. The syne output
is a buffered square wave, from the output of the
Hysteresis Comparator.

8-10. Basic Triangle Differential integrator

The 3314A’s triangle generation is different from that
of a basic function generator because the 3314A uses a
differential integrator. A simplified schematic of the
differential integrator used in the 3314A is shown in
Figure $-2. Notice that the integrating capacitor is no
longer referenced to ground but floats across a differen-
tial pair and the integrator currents are both flowing in
the same direction, If Sup is high and $dn is low (during
Ty} Q1 is on and Q2 is off, This means that the current
Idn is flowing through the integrator capacitor C and
both Idn and Iup are flowing through Q1. The net affect
of constant current flowing through C is a voltage ramp
which is sensed across the collectors of the differential
pair and buffered by multi-gain (*1 or *10) stages. The
Common Mode Loop assures that the current through
the transistor that is turned on is exactly Iup + Idn.
This assures that the collectors of the differential pair
will not drift towards the supply voltages as a function
of the offsets in the currents Iup and Idn. The voltage
sensed at the positive input of the Common Mode Loop
amplifier should always be —5 VDC for proper opera-
tion.
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Figure 8-1. Basic Function Generator Block Diagram

The integrating capacitor C varies from 27 pF to 2.77 uF
corresponding to frequency ranges of 20 MHz to 200
Hz. The two lowest ranges (20 and 2 Hz) are im-
plemented by changing the multigain buffers from a
gain of 1 to a gain of 10. This has the affect of making
the integrator ramp over a voltage range 10 times larger,
there by simulating capacitances 10 times larger, The in-
tegrating currents Iup and Idn are 1/10 their normal
value in Range 2 and in all ranges when variable sym-
metry is active,

The relationship of the integrating capacitors and the
frequency ranges is shown in Table 8-1.

The differential outputs from the differential integrator
are Tup and Tdn (Triangle up and Triangle dn). These
signals are always 1 Volt p-p if measured with respect to
ground and 2 Volts p-p if they are measured differen-
tially. The signals always have a —35VDC (X10) or
—6VDC (X1) offset.

8-11. Triangle Generator Contral in the 3313A

Refer to the block diagram of the 3314A Triangle
Generator, Figure 8-3 , for the following discussion,

The Freq/Sym Dac (UU502) controls the amount of cur-
rent (Iup and Idn) flowing into the integrator. The
micro-processor writes to the DAC the Frequency and
Symmetry required, and the DAC outputs the cor-
responding currents. Aiso note that the FM , VCO and
Sweeping voltages/currents also change the integration
current at this Integrated Circuit. Since the control of
the integrating currents, Iup and Idn, has been dis-
cussed, the remaining discussion will deal with the con-
trol of the direction of integration.

The control of the direction of integration in the in-
tegrator depends on the particular mode the 3314A is
operating in. Table 8-2 shows the relationship between
the different modes and the control signals.

The signals S up and dn are the outputs of the triangle
comparator and are used in the normal modes.

The Servo up and dn are signals derived from the Phase
Servo Amplifier. The signal contains the information
necessary to ‘*servo’’ the integrator to the proper DC
level (set by phase) when the output is required to turn
off, as in the Gate Mode. The correct phase that the in-

Tahle 8-1. Frequency Range Capacitance

C total

C range X10

lupftdn+10

27.7 pF
277.7 pF
2777.7 pF
27777.7 pF
277777.7 pF
2777777.7 pF
2777777.7 pkF
2777777.7 pF

= NWhOOJ®D

27.7 pF (C218) NO NG
250 pF (C211&C210) NO NO
2500 pF {C207) NO NO
.025 uF {C206) NO NO
.25 uF (C205) NO NO
2.5 uF {C204) NO NO
2.5 uF (C204) NO
2.5 uF (C204) YES
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Tahle 8-2. Integration Controls Signals

S up & dn Servo up & dn Ramp Mode

Free Run complete control don’t care high high

Burst Mode Semi-control controis on HOLD ramp high-normal high
low-on the hold
ramp

ARBitrary don’t care same control as S up & dn ex- low low/high during
cept on last integation ramp the last vector

tegrator servos to is a function of the Phase Control
Voltage (PCV) which comes from the A2 board.

HOLD switches control of the integrator currents from
Sup and Sdn to Servo up and Servo dn. This occurs on
hold ramp for non-continuous operation.

RAMP MODE switches Servo up and Servo dn from 2
state (identical to Sup and Sdn) to an analog servo signal
which drives the integrator to equilibrium, at hold
phase.

8-12. Normal Mode (Free Run, Hold Bar=high)

In free run the integrator receives Iup and Idn from the
Freq/Sym DAC correspending to the desired frequency
and symmetry. The integrator outputs differential
voltage ramps whose directions are controlled by the
state of Sup and Sdn. The differential voltage ramps
(Tup and Tdn) are then directed to the comparator
where the level is sensed and Sup and Sdn determine the
correct direction of integration. This process continues
until a different mode is selected.

8-13. Serve Moda (Gate/N Cycle/ 1/2 Cycle)

COMMON MODE LOOP

In the modes that require the output of the 3314A to -
“‘switch’’> on and off additional control signals are re-
quired. This signal is called Servo and is comprised of
the differential signals Servo up and Servo dn. These
signals are generated in the Phase Servo Amplifier and
are used in the following manner: Servo up and dn stop
the integrator at the desired start/stop phase by making
Q210a sink Iup and Q210b sink Idn. This results in zero
current flowing through the integrating capacitor and c
keeping the phase constant. Returning control from ] ——
Servo up and dn to S up and dn starts the integrator Iupﬂdnl
ramping again. Servo up and Servo dn are used on the
last ramp of the triangle being generated. The relation-
ship between S up and S dn, Servo up and Servo dn,
Tup and Tdn, and Hold Bar are shown for different

Iu

COMMON WODE LOOP

modes in Figure 8-4. , 2i
8-14. Servo Mode (ARBitrary Waveform} Tup+Ldn @ <
J— -sv

When the 3314A is in the ARB mode several changes -15v
take place in the Triangie Generation circuitry. Sup and

3314A B-2

Figure 8-2. Basic Differential Intagrator

8-4
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Figure 8-3. 3314A Triangle Generation

Sdn are disabled and Servo up and Servo dn have con-
trol of the direction of the integration. The controller
writes a new word to the Freq/Sym DAC for each vec-
tor. The currents Iup and Idn vary as a function of the
height of the vector. Servo up and dn are the direction
control lines (similar to S up and dn in Free Run} for
every vector except for the last vector when Servo up
and dn become Servo signals (similar to Servo up and dn
in Gating Modes). The ARB control and timing are con-
trolled by the ARB control/timing block which is writ-
ten to by the controller board (A3) for each sequence of
vectors.

8-15. Transconductance Stape

The transconductance stage transforms the differential
voltage signals Tup and Tdn into differential current
signals TIup and TI dn, TIup and TIdn are then used as
inputs the Sine Shaper/Amplitude Control Hybrid In-
tegrated Circuit.

8-16. The Sine Shaper/Amplitude Control Hybrid IC

Refer to Figure 8-9. The Basic Operation Trouble-
shooting Diagram for the following discussion.

Sine waves are generated from the triangle waveforms
by the Sine Shaper Hybrid integrated circuit. The sine
waves are generated by driving a non-linear shaping cir-
cuit with a triangle waveform. This is done internal to
the integrated circuit and no further discussion is
necessary.

The vernier amplitude control of the 3314A is also ac-
complished with the Sine Shaper Hybrid. The inputs to
the integrated circuit are the differential signals; Up and
Dn, TIup and TIdn and the Amplitude Control Current
(ACI) generated on the A2 board. The amplitude of
each function is determined by the value of the ACI.

8-17. Preamplifier

The output of the Sine Shaper/Amplitude Control

Hybrid Integrated Circuit is a pair of differential cur-

rent signals Sig up and Sig dn. These signals are fed into

the Preamplifier and transformed into a single output, -
voltage waveform which represents the final output of
the 3314A. This signal is then fed to the output

amplifier and step attenuator on the A8 board.

8-18. Output Amplifier and Attenuator (AB)

The output board amplifies the output of the preamp
from the Al board and attenuates the signal according
to the amplitude range the 3314A is in. The DC offset
current is summed into the output of the A8 board after
the attenuator.

8-19. MODE BOARD (A2)

The Mode board function is to control the Triangle
Generator in the varied modes found in the 3314A. The
control signals for 1/2 Cycle, N Cycle, Gate , Sweeping
and Phase Lock Modes are all generated on the Mode
Board.
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Figure 8-4. Integrator Control Signals

8-20. DACs On the A2 Board Freq Cal DAC — Offsets the Frequency
U405 Control Voltage (FCV)
Refer to the Troubleshooting Block Diagrams, Figures for frequency calibration.
8-8 through 8-10b, for the following discussion. There
are three DACs on the A2 board. They are: The Muiti-plexed DAC controls four different func-
tions. The functions are:
Multiplexed DAC - Controls offset phase
U213 (UPCY), start/stop phase 1. UPCV (Unconditioned Phase Control Voltage) —
(PCV), sweeps (SWP), This output is either the Phase Control Voltage or the
DC offset voltage (DCV), X-Drive voltage depending on which mode the 3314A is
and the amplitude current in, The signal is summed with + 5 Volts and becomes
(ACID). the X Drive out, It also is buffered and sent to the Al
board where it determines the start/stop phase when the
AM SCALE DAC — Scales the AM input volt- 3314A is in non-continuous modes that require the out-
U221 age as a function of the put to be offset to a specific phase. Note that in linear
amplitude setting to pro- sweep this line is fed back to the DAC and used for the
vide a constant % of reference (instead of the normal +10 Volis). This
modulation as amplitude enables the DAC to become a multiplying DAC, letting
is varied. the X-Drive output always vary from —5to +35 Volts. 0
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2. Sweep — This output is used in the sweeping
modes of the 3314A, In linear sweep the output ranges
from — 10V to OV varying the triangle generator fre-
quency over thte correct frequency range. In linear sweep
a maximum of 2 decades is allowed.

In Log Sweep this output varies logarithmically over the
range desired (the micro-processor writes for every step)
and the range is automatically changed,

3. DCV (DC offset Voltage) — This output deter-
mines the DC offset current summed into the output
amplifier. The line is fed into the DC Offset Amplifier
located on the Al board,

4. AMP (Amplitude) — This output controls the
amplitude of the 3314A, The AMP line is summed with
the AM signal from the front panel and changed into a
current. This current {(ACI) is then fed into the Sine
Shaper/Amplitude Chip where the vernier control
{20dB) is located. The function invert is also located on
this signal.

The AM Scale DAC scales the AM input voltage as a
function of the amplitude range to provide a constant %o
of modulation as amplitude is varied,

The FREQ CAL DAC is used in the frequency calibra-
tion cycle. It offsets the frequency control voltage
(FCV) by a calculated cal constant when the micro-

Service

processor determines that the output frequency is incor-
rect (see calibration cycle).

8-21. Phase Locked Loop

Refer to the simplified block diagram of the phase Jock
loop for the following discussion, Figure 8-5. The Phase
Lock circuitry of the 3314A has the following com-
ponents:

1. Phase Detector

2. Loop Shaping

3. Sample and Hold

4. <= N counter

5. Internal or External Trigger
6. Main Generator

The trigger signal (internal or external) is buffered
through the trigger comparator and applied to the input
of the = N counter. The + N counter divides ,depend-
ing on which mode, the trigger signal or the Main
Generator output by the programmable number N, The
Main generator and the trigger signal are then phase
compared by the Phase Detector. The output of the
phase detector is then filtered with the Loop Filter and
sampled by the Sample and Hold circuit. This sampled
voltage is fed back to the 3314A’s Main Generator
where the frequency is adjusted such that the 3314A’s
{Al) frequency is exactly in phase with the internal or
external signal.

EXTERNAL
TRIGGER COMPARATOR

FIN

—A—
: ™~
L~

+ N
COUNTER

| S

{SWITLHES SHOWN IN FIN#N HODE)

M—U

DETECTOR

f_“*““A'“““"ﬂ

4-POLE,3-ZERD
LOOP FILTER
A

PHASE 5YCHRONOUS

SAMPLE-HDLD

SAMPLE-HOLD ORIVE #

OuT=0F=1Q0K
SIGNAL TO MPU

MAIN GENERATOR
OF 3314A

o
]

YOO TUNING VOLTAGE

I314A QUTPUT
Fout=FLneN OR FLn/N

3314A B-5

Figure 8-5. Phase Lockad Loop Block Diagram
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The Phase Detector is a four state machine. When the
phase lock loop is in its locked condition, the Phase
Detactor clocks between the two middle states and clocks
into the outer two states if the 3214A%s signal drifis in
or out of phase by a predetermined margin. If the phase
locked loop stays in either of the two outside states for
a long period of time, the micro-processor interprets this
as an out-of-lock condition and flashes the correspond-
ing LED on the front panel.

The Phase Locked Loop is also used in the top two fre-
quency ranges of the 3314A. The instrument auto-
matically uses the phase locked loop in these ranges
to assure accurate frequencies, The trigger signal is the
internally generated time base created on the A3 con-
troller board. The time base is 10 kHz and is multiplied
by N (] to 1999) to accomplish generating a synthesized
signal from 10 kHz to 19.99 MHz. All of the loop shap-
ing networks and preset conditions are adjusted inter-
nally by the 3314A when the instrument is in these top
two Tanges,

§-22. VCO, FM, AM and Sweeping

As can be seen on the Troubleshooting Block Diagrams,
Figures 8-10a and 8-10b, the FM modulation signal is
summed into Iup and Idn currents before they reach the
integrator on the Al board. The VCO signal, on the
other hand, is summed directly into the Freq/Sym DAC
and the output currents reflect the change representing &
change in frequency.

The AM signal is summed with the output of the 12 bit
variable DAC with the aid of an additional 8 bit DAC.
This DAC assures that the modulating signal will be
100% modulation when it is £ 1 Volt. The output of the
DACs are summed and called ACI and fed into the Sine
Shaper/Amplitude Hybrid Integrated Cirenit. The out-
put of the summed currents is sensed for overrange and
a warning light is lit if the current is too Jarge.

The 3314A accomplishes linear and log sweeps by vary-
ing the FCV line to the Freq/Sym DAC, This DAC in-
itially has the stop frequency programmed into it and the
FCV varies Iup and Idn over the required range. The
sweep voltages are generated from the 12 bit Multi-plexed
DAC. In linear sweep the reference to this DAC becomes
the buffered output of itself such that it is a multiplying
DAC. In Log sweep the Multi-plexed DAC is written to
for each successive frequency and the voltage (FCV)
varies logarithmically.

B-23. DC Offset

The DC Offset Voltage that is summed at the output of
the A8 output amplifier board is generated from the 12
bit variable DAC. This voltage (DCV) is fed into the DC
offset amplifier on the Al board where it is transformed
into a proportionate current and eventually summed

8-8
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with the main generator output, The current varies from
—-200mA to +200mA resulting in a DC offset of
+ 5 Volts DC, independent of the main generator output.

B-24. Calibration Cycle

Refer to the Troubleshooting Block Diagrams, Fig-
ures B-8 and 8-10b, for the following discussion.

There are two calibration cycles (Freguency and
Amplitude) in the 3314A Function Generator. The
cycles determine the correct calibration constants for ac-
curate operation and are initiated in the following ways:

Fraguenty Calibration | Amplituda Calibration

Power Up

Forced Cal [Front Panal)
Function Change

AREB Mode Entry ar Exit

Power Up

Forced Cal (Front Panel)
Frequency Range Change
Forced Freq Cal (Front Panel)

8-25. Frequency Calibration

A power up or turn on calibration takes place in the
following manner. The Freq/Sym DAC outputs the
amount of current corresponding to the frequency re-
quested on the front panel. The frequency is sensed at
the output of the 3314A and measured by the internal
time base found on the Controller Board (A3). The ¢cor-
rect offset to enahle the frequency to be exact is
caleulated and this offset is entered into the Freq/Cal
DAC located on the A2 board. The output of the
Freq/Cal DAC is then summed into the currents con-
trolling the Freq/Sym DAC. The output frequency is
then sensed again and the cycle is repeated five times if
the frequency calibration fails,

If the micro-processor tries the calibration five times
and the frequency still cannot be pulled into the correct
limits then a CAL ERROR 32 is displayed on the front
panel.

If the micro-processor senses the frequency and finds that
it is more than 6.4% out of limit, a CAL ERROR 31 is
displayed on the front panel.

If the micro-processor cannot sense a frequency at the
cutput of the 3314A (no signal present) then a CAL
ERROR 30 is displayed on the front panel.

The Cal Constants for the lowest two ranges are
calculated from the higher ranges because of the time in-
volved to calibrate the lower ranges with the normal cy-
cle.

8-26. Amplitude Calibration

When a function is changed or the 3314A is forced to
calibrate amplitude, the micro-processor sets the fre-
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quency of the 3314A to 10kHz and the amplitude to the
lowest possible value for that range. It then offsets the
signal’s DC level with the DC OFFSET DAC until the
upper comparator in the Amplitude Calibration Com-
parator is tripped. The micro-processor stores this
number and then decreases the DC level of the signal
until the lower comparator is triggered. The average of
these two numbers is then calculated and used to correct
any unwanted DC offset at the output. Once this is done
the micro-processor adjusts the peak to peak value of
the output signal by varying the ACI line through the
variable DAC to determine the amount of correction
needed to correct the peak to peak level of the output
signal. Once those Calibration Constants are deter-
mined, the whole process (DC Offset and Peak to Peak)
is performed in the Function Invert Mode. These four
calibration constants are stored in memory and used ac-
cording to which function ot DC offset is selected from
the front panel.

8-27. POWER SUPPLY, CONTROLLER AND
FRONT PANEL (A3 & A4}

B-28. The Power Supplies

The 3314A has three power supplies: + 15V, —15V nor-
mal regulation supplies and a + 5 Volt switching supply.
When the power supplies are being troubleshot, J1 and
J2 should be disconnected to ensure that any power sup-
ply transients or overvoltages will not reach the other
boards.

8-29. The Controller

The controller section of the 3314A is composed of a
6800 Motorola processor, 48k bytes of ROM, 1k byte of
dynamic NMOS RAM, 1k byte of CMOS RAM and the
additional circuitry required to control the 3314A. The
interface to the other boards in the 3314A is accom-
plished with eight data and four address lines.

The controller section contains several other areas that
are critical to the proper operation of the 3314A, These
areas include the Frequency Calibration Sense (1J225,
U229, U224 and U232) , the ARBitrary Contro] (U227,
U221, U228, U229 and U232) and the Timer for Sweep
Control (U232).

The controller section has Signature Analysis built into
both its hardware and software. This is recommended
for troubleshooting problems on this board. See the
troubleshooting section for more information.

8-30. Tha Front Panal

The Front Panel interfaces the 3314A controller section
with the outside world, It accomplishes this by sampling
the front panel switches, rotary pulse generator (RPG),
and driving the front panel LEDs. The front panel has

Service

an 8 row by 10 column annunciator array and an 8 row
by 5 column key array that are scanned simultaneously.
it takes about 10ms to scan ail 10 columns.

B-31. X3 QUTPUT

Option 001 to the 3314A is a high input impedance, low
output impedance, non-inverting amplifier. The amplifier
is comnprised of six basic ¢ircuits (see Schematic T). The
first circuit is a high gain differential pair (Qla & b), with
bias provided by Q2 and input protection given by CR6
and CR8 (the amplifier's gain of 3 is set by R14 and R16).
A complimentary common base stage (Q4 & Q6) follows,
which is biased by Q7 and Q8. Q11, Q12, G317, Q18 form
a complimentary two stage voltage follower, Q14 and Q16
combined with R42 and R43, limit the current at the out-
put to 30mA peak. The +24V and — 24V power supply
shown in the upper left hand corner of the schematic i3
rectified by U2. Finally, an output protection relay com-
prised of Ul and K1 disconnects the output when the
power is off or when the voltage on the output BNC's
exceeds +£20V.

8-32. TROUBLESHOOTING

There are three basic 3314A troubleshooting areas con-
taining the following items:

DIGITAL TROUBLESHOOTING

1. ROM/RAM CHECKSUM (front panel test)
2. A35]1 TESTS
FREE RUN (SA Test 1 and 2)
HP-IB (SA Test 4)
COUNTER TEST (SA Test 3)
LATCH TEST
DAC EXERCISE
TWEAK (assists making four adjustments)
NO CAL (disables Calibration and centers all cal
constanis)

ANALOG TROUBLESHOOTING
1. CAL CONSTANT EVALUATION PROGRAM

2. TROUBLESHOOTING BLOCK DIAGRAMS

MULTIFLEXED DAC

Required by all operating modes
BASIC OPERATION

Free Run; Frequency (not synthesized),

Amplitude; Offset; Sweep; Modulation

GENERAL OPERATION

All modes of operation

. CONTROL LATCH TRUTH TABLES
Al FOUTR LATCH (A1U902)
Al FUNAT LATCH (A1U808)
Al ANSTAT LATCH (A1U801)
Al INHIB LATCH (A1US07)
A2 INPHA LATCH (A2U322)
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A2 LOCMOD LATCH (A2U325)
A2 MBSTAT LATCH (A2U327)
A2 NDIVH LATCH (1/2 of A2U323)

SCHEMATICS

Al GENERATOR (03314-66501)
SCHEMATICS A through I

A2 MODE (03314-66502)
SCHEMATICS 7 through M

A3 CONTROLLER/POWER SUPPLY

(03314-66503)

SCHEMATICE N through Q

A4 FRONT PANEL (03314-66504)
SCHEMATIC R

A8 OUTPUT AMP (03314-66508)
SCHEMATIC &

A5 x3 QUTPUT (03314-66505)
SCHEMATIC T

8-33. DIGITAL TROUBLESHOOTING

8-34. 3314A Controller Self Test and Signature
Analysis

The 3314A controller has self tests and signature
analysis designed into the controller hardware and soft-
ware. These tests include a confidence ROM/RAM
checksum and detailed SA routines to simplify
troubleshooting of the controller board. Other tests
available for the 3314A that are initiated on the A3 con-
troller board are also discussed,

8-35. Available Tests

The following are the available tests for the 3314A:
1. ROM/RAM CHECKSUM (initiated through
front panel)

2, Tests initiated through A3 St

57 58 S5 84 53 sz St FUNCTION/TEST

o o0 Q NORMAL OFERATION

X X 1 FREE RUN 5A
HP-18 Sa

AZ LATCH SA

Q
X
0 1
O
0

COUNTER SA
LATCH TEST

DAC EXERCISE

L A . A ot
L A A . T - o Y

TWEAK (ADJUST)
and DATE CODE

X oX 1 1 NO CALIBRATION

X= DON'T CARE

1= CLQSED PQSITION
0= OPEN POSITION

3-10
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8-36. Description of Tests and Functions

THE ROM/RAM CHECKSUM is initiated through the
front pane! by cycling power with the ARB key pushed.
The checksum takes approximately 30 seconds to com-
plete and during this time the display is blanked. The
test is complete when the digplay and LEDs on the front
panel are lighted, If 2 ROM or RAM fails a specific
LED will not light, indicating which ROM or RAM is
defective. The LEDs that correspond to the defective
paris are:

ROM Corrasponding Bianked LED

uzag FREQ LED

U236 AMPLITUDE LED
uz10 QFFSET LED
U209 SYMMETRY LED
uzos PHASE LED

u207 "N NUMBER LED

RAM

U234 SW/TR INTVL LED
U233 START FREQ LED
U211 STOP FREQ LED
uz212 MKR LED

" 8-37. Tests Initiated From A3 S1

THE FREE RUN TEST (SA Tests #1 and 2) disables the
instruction bus and sets the micro-processor in a count
sequence. Because the instruction bus is disabled the
processor and associated memory can be checked for
faults using Signature Analysis. For those people that
are not familiar with SA techniques, this is the “‘kernel™’
and must pass for the remaining tests to run.

THE HP-IB TEST (SA Test #4) writes data to the HP-
IB chip in a recirculating pattern so that the HP-IB chip
and latches can be checked with signature analysis. The
handshake lines are not tested nor is the ability of the
3314A to receive data from the HP-IB.

THE COUNTER TEST (SA Test #3) checks the hard-
ware on the controller board that was not checked in the
Free Run test. This routine requires that both the pro-
cessor and memory be functional. The test does not ex-
ercise the output buffers to the other boards. The out-
put latches should be checked with SA Test #5.

THE LATCH TEST (SA Test #5) checks the output of
the A3 board data lines D1 through 8. The processor
accomplishes this by continually clocking the output buf-
fers. This test should be run if the controller section seems
to be running properly but a digital problem is still evi-
dent (such as no frequency or amplitude change).

THE LATCH TEST programs the controller 1o write to
the Jatches on the other boards. The controller walks a
1" through each fatch sequentially. Use the individual
latch enable or clock signal as triggers.
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THE DAC EXERCISE writes to the various DACs in
the instrument, The output of the DACs, if they are
functional, should be a ramp. The various DACs that
are checked are:

A2 U213 MULTIPLEX DAC

A2 U405 FREQUENCY CORRECTION DAC
A2 U221 AM SCALER DAC

Al U101 FREQ/5YM DAC

Al U802 DC OFFSET CORRECTION DAC

TWEAK sets the 3314 up for three calibration procedures
and four tests, See adjustment procedure for details. This
test also causes the 3314A to display the Date Code of
the firmnware for about 4 second.

NO CAL mode disables the calibration sequence of the
3314A. This test is useful when adjusting a 3314A or
troubleshooting a 3314A that has a re-occurring error.
The *‘cal constants’’ are set to mid-range values when
this mode is engaged.

8-38. TROUBLESHOOTING SEQUENCE OF THE
CONTROLLER (A3)

There are five Signature Analysis Tests. They are:

Sh Tast # Title

Froa Run SA

ROM/RAM Qutput Verification
Counter GA

HP-1B SA

A3 Lateh Test

Refer to the previous section for descriptions of the
above tests.

The test sequence for troubleshooting the A3 board
should be:

1. Run the Front Panel ROM/RAM CHECKSUM.

2. If the CHECKSUM passes (all LEDs on) thereis a
90% probability that the controller is functioning; this
DOES NOT imply that the output buffers of the con-
troller board are functioning and they should be tested
uging SA TEST #5.

3. If the CHECKSUM does not pass (front panel
goes away and never reappears), SA Test #1,#2 and #3
should be used sequentially until the problem is found.
See *How to Use SA Test #1, #2 and #3 ™ in this sec-
tion,

Service

4. If the CHECKSUM does not pass (front panel
comes back but there is an indication of a failed ROM
or RAM) then the LED that hasn’t been turned on
should be checked by pushing the corresponding button
and determining if the LED turng on.If the LED turns
on the ROM or RAM under question is probably defec-
tive.To be absolutely sure, run SA Test #2 on the
suspect ROM. There is no such test for the suspect RAM.

5. If the CHECKSUM passes and the instrument is
experiencing a HP-IB failure SA Test #4 should be run.

6. If the ingtrument passes the CHECKSUM, 3A
TESTS #1,2,3, and the instrument is malfunctioning with
respect to digital signals, run SA TEST #5 which checks
the output latches of the A3 board.

8-39. How to Use SA Tests #1, #2, and #3

The normal troubleshooting procedure for using SA on
the 3314 controfling section is as follows:

1. Follow the instructions for running SA Test #1. This
test checks approximately 60% of the controller hardware
by allowing the micro-processor to count through its ad-
dresses. The SA tests #2 and #3 should not be run until
SA test #1 has determined that switch 81, pins 12, 13,
14 are working properly (correct signatures from U231
pins 10,12,14).

2. If SA Test #1 passes (all signatures are correct),
run SA Test #2 by following the instructions given at the
begining of the test. This test determines if the ROMs
contain the correct bit pattern.

3. If SA test #2 passes, run SA Test #3 by following
the instructions given at the begining of the test. This
test requires that the Switches 51 pins 12,13 and 14 are
functioning properly. The test uses internal ROM space
for instructions to the micro-processor to toggle in-
dividual circuits that are not checked in the free run
mode.

4. It is possible that certain failures may force the
microprocessor into a non-fuctioning state (i.e., the
processor will not count in the free run SA Test #1 ). If
this is the case, the following steps are suggested:

A. Make sure all power supplies are the correct
levels,
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PIN 3 and 7

TVIDIV  2u5/DlV 1V/DIV 2uS/DIV

Figure 8-6. SA Clocks

Make sure that the Data Bus is correct. In SA
#1 data lines D7 and D5 are low and the rest of
the data lines are pulled high.

Check the following pins on the micro-
processor and see if they correspond to the

following table:

U206 pind Signal Shouid Be

HALT + BV
tRQ GND

VMA + 4V
NMI + 4V
34 RNI + 4V
39 T5C GND

40 RES + BV

3,37 & 36 | PHASE 1 & 2 | SEE OSCILLOGRAMS
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@ 540 saTEST M

Signature Analyzer set up:

CLOCK/GROUND SA CLOCK CONNECTOR
CLOCK NEGATIVE TRIGGER
START/STOP SA A15 STR/STP CONNECGTOR SIGNATURES A4
BOTH POSITIVE TRIGGER

Uzo6 uz1s U216
Procedure:

Set A3S1 for positions 1, 2, 7, and 8 closed. Signatures Signaturas Slgnatures
Cycle Power.
Teke signaturas. 0000 779 Uy
+5 Velt = 0003 0003 6321 FFFE

0000 37Chk 8484
0003 su28 P76G3
0003 4FCA 1UsP
0003 4368 0356
0003 aup U768
0003 Q002 GF9A
LUy
FFFF

Sea Section VI far A explanations.
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8-41. SA TEST #2 SIGNATURES A4
U238 (ROM #1) U236 (ROM #2) U210 {ROM #3) .»

Signature Analyzer set up: Pin # Signatura Pln # Signature Pin # Signature

CLOCK/GROUND EA BUS PHASE 2 CONNECTOR PO97 AATC 7474
CLOCK NEGATIVE TRIGGER 7561 2U326 50A3

G20P 5020 ucee6

START/STOP SEE TABLE 8-3 HU7FP QCAD 32FH

PAZ1 225A
BOTH NEGATIVE TRIGGERS TOrH faoe

. 77F8 PaG2
Pracedure: 3TFH On9F

Sot A3 51 for positions 1 and 2 closad. U209 (ROM #4) U208 (ROM #5) U207 (ROM #6)

Cycle power,

Move START/STOP to SA ROM gonnector of ROM under test. Pin # Signature Pin # Signawre Pin # Signature

{See Tabla 8-3)

Take signatures of ROM under 1est. 18473

L 5 Vﬂlt = 1180 OFaC

' ZH3A

8321
295F
2ZA27
TH72
248C

QuaH 254y
F7A8 CF1C
92F2 ABQC
4CP4 2A24
UPPA 2313
2558 PIF2

Fg49 8362

283F ATA7

— ek

Table 8-3. SA Start/Stop Connections

START/STOP POSITIONS:
e

U238 ROM #1 START JE PIN 1
STOP JB PIN 2

U236 ROM #2 START J& PIN 2
STOF JB FIN 3%+

U210 ROM #3 START J& PIN 3**
STOP JB PIN 4

U209 ROM #4 START J8 PIN 4
STOP JEPIN &

LI208 ROM #5 START J8 PIN &
STOP JB PIN &

U207 ROM #5 STARTJEPIN 6
STOP JB PIN 7

**NOTE: There are two positions on J8 labeled #3.
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8-42. SA TEST #3

Signature Analyzer set up:

CLOCK/GROUND SA CLOCK CONNECTOR
CLOCK NEGATIVE TRIGGER

START/STOP JEB PIN 3 (thers are two positions labeled #3)
BOTH FOSITIVE TRIGGER

Procedurs:

Set A3S1 for pasitions 3, 4, 7, and 8 closed,
Cycla Power,

Take signaturas.

+ B Vaolt=UAZP

{ } indicates optional signature.

SIGNATURES

Service

Signatura

Pin # Signature

Pin #  Signature

uz200
817U
7C51
0000
HUBS
2576

u222

96490 (3AFS)
OFAZ3
CCA4 (57F2}
2576
UAZP (0000
HUEE

—
WNmm bWk = QOeo S

U206
H87H
UAZP
LAZP
PiF2
UAZL
ceel
UABE
224C
182A
2644
259P
114F
a751
TAZ2A
8CEC

U221
223C
7899 (69569)
40C4 (84HF)

U224
UAZP
uAzP
0000

u22%

FLIGH
UAZP
Q000
UAZP
UAZP
0000
0000
FUEH

HUG8 162U
LAZE (000Q) 4644
2576 3H1C
3H1A
UP3F
U226 81F8
2ZAPU
0000 19H2
P1F2 P&44
Uazu Q79H U227
0000 7C95 (B745)
CCCl u7a7 B75A

Q000 2576 40C4 (B4H4)
0000 0000

UAZP 7899 (6959}
LAGE UAZP

o000 2690

224C

U228 viig U230

0000 (UAZP) U344 2253
7899 (6959) 2253 UAAL
HF54 (BPP3} H87uU FPA49
HF%4 (5PFP3) UAZFP FUBH
CCFB (CA12) 4742 AS3F
0000 CHEF 4742
7FAZ (FC37) 293C 1H70
TFAZ (FC37} H315 H315
7899 (5959) H315 CP18
CCF8 [BA12) UAZP H700
Q000 F352
0000 UadF
OFA3

vzaz U237

UPBF H315
B1F9 2690
2APU Q000
19HS LAZP
078H
7CO5 (B745)
737
UAZP (0000)
u3ad
H205 (996H)
UAZP (0000}
CHGF
2690
HB05 (936H)
P1E2
LAZU
2174
HUSE
2578

NN
O B = (2D~ F L P L B L B = O 0 00 0 L
—
O = D00 G —

- =L

P
EL PSR LY S L e B Y ]
£ 3= O 10 00 R s Ll By

N
MW= 0D~

JC O g

[(ATXEE e Lo R NEE AN B

b bk
ol O OT L) D0 20 I R R L RS =
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8-43 SA TEST #4

Signatura Analyzer set up:

CLOCK/GROUND SA CLOCK CONNECTOR
CLOCK NEGATIVE TRIGGER

START/STOFP J8 PIN 3 (there are two positions labeled #3)
BOTH POSITIVE TRIGGER

Progedure;

Set A351 for positionz 3, 7, and 8 closed.
Cycle power,

Take signatures.

+5 Vot = CFUC

Note: DISCONNECT ANY HP-IB CONNECTORS FROM THE REAR PANEL.

Signatures A4
U300 11301 u3o2

Signature | Fin # | Sighature | Pin # Signature

7F45 FO10 FO10

airl CFUC FO11

CFUC CFUC 2AA4
FFA3 FO10 AUaC
PECB FoUz C73u
7460 GFUC GHFS

6ce9 CFuUC PG5A
9AAT7 CFUC 1892

HU7F CFUC UC1P
6A4l) CFUC UC1P
4761 Cruc 1892
3e3z2 CFUC PB5SA
CFUC CFUC GHFB
FO10 FOU3 731
FoU3 FO10 AUSC
CruC CFU3 2AA4
CFUC CFUC FO11

CFuC
CFUC
CFUC
CFucC
FO10

FO10

UCTP
1892
PESA
6HF8
c73u
AUSC
2AA4
FO11

ABP4
56A0
C39HH
aoad

DR~ DA b=
Wbk -
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8-44. SA TEST #5

Signature Analyzer set up:

CLOCK/GROUND SA CLOCK CONNECTOR
CLOCK NEGATIVE TRIGGER

START/STOP J8 PIN 3 {there are two positions fabeled #3)
BOTH POSITIVE TRIGGER

Procedure:

Set A351 for pesitions 4, 7, and 8§ closed.
Cycle Power.

Taka sighatures,

+5 Volt = HCPE

SIGNATURES A4

NGTE

{1 INDICATES SIGNATURES WITH THE
CONNECTOR UNDER TEST REMOVED,

J3

Signature

42

Signature

29384

F20P

2762

8211

8013 (ABPT)
29P8 (53L13)
HAUB (H987)
P379

OHHO

1c2U

AGFO

SHH7

KEY

GND

GND

+ BY

-5V
-15V

- 15VA
+15V
+15v

+ 16VA

7
2
3
4
5
G
7
8
5]
o]
1
2
3
4
5
&
7
2

[T R -}

O~ N P R = OO~ R D b —

2384
F20P
2762
8911
ABP7
5303
H987
P379
OHHS
1C2U
ABFO
U7es
LBC
15V
+15V
GND
+ 5V
0000
UNSTABLE
UNSTABLE
95A7
HCPS

Service
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8-45. ANALOG TROUBLESHOOTING
8-46. Calibration Constant Evaluation Program

If the 3314A is experiencing a calibration error or an
analog problem, the following HPL program should be
used. This program causes the 3314A to return all of its
calibration constants to the computer, The data is
operated upon and printed on the computer’s printer. In
addition, a separate printing to help make the data more

Model 3314A

meaningful is alse available, The following equipment
is required:

-hp- 9825 Desktop Computer with

-hp- 98210A String ROM

-hp- 98210A 9862A Plotter-Gen 1Q/Extended
10 ROM

-hp- 98034A HP-IB Interface (set to 7)

-hp- 3314A Function Generator
(HP-IB address = 7)

dim EFL41+B2L1E]
deu “dut s TREY

dep
dap
d=p

"EREOR?TIfxd @ifet Jwrt
if ¥2Bipyt "FPRIOR ERROR

LE e R N R AR W o)

"CE Counter'":o+K

[
— e
. e

211l *Heod?

frut “"CEFRRH":f1.8%urt
z11l ?Frea Col Constant
¢ll *Error?
ell '"Frint?

"nxt RUInext R
i next £

“wewd SPECIAL FRES CAL
2B: for R=9 to 131

t if R=livoto +4
t 21l 'Head?
¢ll *Frea Col Comstant
zll Error!?
t1l *Primt?
rext R

“Amr Error Floe"icfa }
if F=2i"AMP CRL-SQURRE

tcll
ft

"Hendd*
"DEACDFRRASCEFL s

"Gains0ffset Loor“ifaor

oE:
JICH]
T4
-
=14
T
1
k-]

ol "Error?
il Pring?

rext G
next R
sPC 3
ehd

"R314H CAL COMSTRHTES EYALUATION

"D wou pesd REFEREHCE EEYT Dverid"frdb i@+
UELF oM=121 ar We249%ell
TUREE M=121 or AR3435c11

“#x%% FREQUEMECY CAL COWMSTAMTS xx%x":
"Svmmet ey Logptifor $=43 w0 28
if 5=433"FRED CAL-YAR 3vM"+EF

if S=333"FREG CRL=-FIX ayM-sBE
fmt “DEBCIFRRHISY ", 2.8 "EL Turs

"Ranae Loop"ifar RB=1 to 8

if R=9;"FEER CAL- ARE"+ES
if BE=}B3"FRER CAL-LOW FEQ"+B#

"#x%¥ AMPLITUDE CAL COMSTANTS we£x"!
"Function Loor"ifor RoZ to d4iR<Fiif R=4513F

if F=15"AMP CALZSINE"2EY
if F=33"AMPr CAL-TRIANGLE"*ESF

cll ?Ame Cal Constant? (RIGY

mamE" e

"REY'i9to -1
'REY?

“dut M "RER"§ red Tdut el
iRl ERG

"ot e S

Tdut e
YRS

COHSTANTE #sxs-:

TORD

"YE$

Li@ryrt "dut"sF

G=1 to 4

“wxe® EMI OF DAL COMSTANTS FROGRAM #xxz":

Figure 8-7. Program Listing and Example Printouts
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"[HRRG ]S
1f K219 rer abz(Co> .65+ 0L IMITI*
Fat abadCyr, BELLIMITYY

Trif EL19iret 127

"IPAC MITI"tif G=il and R=35ret int(3E00-1.B27)
if G=1liret Z6BA
ret @

"Two Comp™3

"pi=most sisnificant byte”i
"p2=leqst sisnificant bByte:
"p3=2"s Compliment results”:
"r4=4 of bits":

Rl 2Tipd Bi+pZens

if RIdE2tipd=10ip3=-2TRd+pd
ret

"Frea Col Conztant™:

"pl=froauency ronae’?

“plRE=ovmmet ry

ft fuwrt “dut " TECLT

"Dariakle SYM iif pZ#SETior Isi te rlirdbd dut " )=1Z8+08 next
“Fiwed STM"i1if r2=5@ifor I=1 to epl+2irdb"dut" i ~128+0ingut 1
ret

"Amp Cal Constart”:
"pi=R-loor yalue”:
"pe=aginsoffeet loop wariable™:
fmt Jwrt Tdut”s"GCCT
for Ist 1o 2E+GCRpl=20+2¢p2=2i+d(pErel i rdb "dut " 1+r3ineut 1
rabC " dut " Y+ed
if P2{3Tcl]l "Two Comp’irlrpdrrTelE)
if pE=3icll 'Two Comp? (BrpdspG Bripl+rb-120%R3
if p2zaicll 'Two Comp’lBsmdrpiy 30ipa-pe—1254R3
"TRIAMGLE CORRECTION FRCTOR":if pl=3iimtipS<).EEVIoRJ
"wormnalize"ip3="[ORC MNID1? =L
ret

"Error"t

i fet Iwpt Mdutts"RER

red “dut" ES ’
if E$[1:21="ER@"i"F “SEEFIFf PCHMARG I CADJTHESFAto +2

! EFL 3.4 15ESL2)

"omp error'tif fle1ic ¢ UHEf
if KJ18%if C=8 and not flsl ond ESCLs11#"P izfa 1
ret

"Print"ik+isk

" ;o munber"iif S#50 and R=2iprt U BUiret

" ng punber®iif S#50 and R=115prt "19"iret

fot F2.Brxsfd. Baxafd, BrxseBiwrt LEsK Cy ' LLIMITI?2ESL 1231
ret

"Hend" s

! zpc iRrt EE

Fre " O# CC LIM PeFY
ret

"KEY":

prt "CC =Cal Constant”
prt "LIM=e=Limits"

Fri "F  =Fass"

rrt "ADJ=Marainol”

prt "Exu=Errar Mumbsr"
rri "7 =Iamore Data”

I

Figure 8-7. Program Listing and Example Printout (Cont'd)
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PP AR S B 5 B4

CC =Cal Eanztant
Rt 2Hz" LIM=+=Linits
2 Z@AHzZ " P =Fass
k2 ZaeHz" ADJ=Mareinal
R ZkHz" Exx=Errar Mumkber
FS  ZBkHZ" ? =Iagpnore Data .
R&6 z@dkHz" FRE® CAL-YRR

. €C LN
RF 2MHI” YEYH R1 2Hz 26
YSYH B2 28Hz
Y8YHM B3 2BEHz
YSYH B4 PkHz
YEYM RS  28kHz
VSYM RE 206kHz

YEYM RY 2WHz

3
3
&
“17

11
25

#1 ZHz"
mZ 2EHZ"
RZ Z@@Hz"
Rd 2kHz"
RS 28kHz"
RE ZOAkHZ"
RY 2HHz"
RE& Z2@MHz"

00 = P L e D) P
A 00 =3 0 U1 Qe [0 o=

|

cc
-6
" -z
RZ2 28éHz

k2 2eaHz"

s et s e s
(LR R N E

8
14
19

=13
ie

AMPLITURE" 15 39

GAIN OFFg"
YOFFEET FREQ CAL- ARE

* . & CC LIN PsF
ZOFF3ET 17 -3 {27 p

AMPLITURE" FRER CAL-LOW FRO
GAIN OFFS" 4 CC LIM PsF
+0FFSET" 15 -2 127 P

-OFFSET" 19

RAMFL TTUDE" CAL-SAUARE

. eC LIH FrF
GAIN OFF$ AMPLITLOE 189 446 p

+OFFSET™
. GRIN OFF3 2 480 p
=0FFSET +0FFSET =26 t27 P
=0FFSET -428 127 P

CAL-TRIANGLE
ct LIM P/F
AMPLITUDE 448 P
GRIWM OFFS 488
+FFSET 127
~QUFFSET =34 12¥

CAL-5INE

cc LIn

AMFLITUBRE 45 448
GRIN OFFS 12 4p6
+0FFEET -36 127
~OFF§ -40 137

8-47. Control Lateh Truth Tebles The MBSTAT Latch and the ANSTAT Laich contain
status information about the PC boards and the Con-

The Al Generator Board and A2 Mode Board have troller reads data from them.

several control latches which determine exactly which

functions are active and how the circuits are configured. THE INPHA LATCH, A2U322, controls the counters,

The data is written to these latches by the Controller. switching, PLL bandwidth and other functions related
to the phase locked loop.
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Q Table 8-4. INPHA Latch

33314A MODE MSB L5B NDIV VDIV RDIV

FREE RUN
1A Continuous o1
001 = F < 1589.9k

1B Continuous 110
200k s F < 1.999M

1C Continuous,FM off 101
2M = F 5 18.99M

10 Cantinuous,FM on o101
2M = F = 19.99M

1E Cont Sweap;VCO o1
001 5 F = 19.89M

GATE

2A Gate

2B Gated Sweep, on
2C Gated Sweep, off

K CYCLE
3N Cycla

1/2 CYCLE
4 1/2 Cycle

FinX N

A Fin XN
50 = Fref = 999

EB Fin X N
1k < Fref = 999k or 19.99M / N, whichever is less

5C Fin X NN=1
iM = Fref = 9.999M or 19.99M / N, whichever is less

ED Fin X NN=1
1M = Fref = 19.99M

Fin| N
BA Fin / N
B0 =< Fref = 999

&B Fin / N,CAL SYM

1k = Fraf = 1.999M
€C Fin/ N,CAL SYM

2M = Fref < 19,.85M

6D Fin/ N,VAR 5YM
1k = Fref =5 199.9k

6E Fin / N,VAR SYM
200k = Frof = 19.98M, whera Fref / N = 1.929M

ARB
7 ARR,Cont & Gate

AUX FUNCTIONS

BA FREQ CAL, Range=8
8B FREQ CAL,Range<2
BC EXT FREQ MEAS
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Table 8-4. INPHA Latch (Cont'd) w

* N divider under program control to output 500Hz to the Period Maasurament State Maghine (PMSM} on tha A3
Cantroliar.

F is tha mantissa of the programmed frequancy.

The lower fraquency limit in all modes can be axtended to the LSD of the displayed frequency uging the Range
Held function. The frequency resclution remains the LSD of the held range. (Minimum Freq= Freq Resolution)

Fref frequency limits ere:
OHz to 20MHz, External
50Hz to 500kHz (INT INTVL= Z2us to 20ms), Internal
INPHA LATGH DECODING

MSE LSB
HGFE DCBA

ABCD = +N and post divider stearing and divider control
A (U322-2} salacts the input 1o the N Dividar, Q= Trig/2, 1= Sync
B (U322.-5) selects the raferance input to the phage detector;
0=10kHz{Cont}, 1="Trig/2{Fin X N, Fir / N}
C (U322-6) and B {U322-5} controls Referance Divider
C B REF DIVIDER (AZU314)
1

10
1

D (U322-9) and A (U322-2) controls Variable Divider
VAR DIVIDER (A20U307)
+ 10
+ 10
+ 2
- 1
E (U322-12) controls PLL; O=PLL ON, 1=PLL OFF
G (U322-16) and F (U322-15) selects Mode {Cont, PLL, Gate, 1/2 Cyele, N Cycla)
G F MODE SELECTED
1/2 Cycle
N Cyele

Gate, ARB
Cont, Fin/ N, Fin X N

H (U4322-19) ehanges PLL bandwidth; O when Fref = 1kHz, 1 when Fref < 1kHz

SWEEFP ON, A2ZU235-5, D}, 1 =Sweeping, enables the
SWP voltage from the Multiplexed DAC to A2U402

THE LOCMOD LATCH, A2U325, controls the exter-
nal trigger parameters, modulation and some of the

sweep circuitry.

LIN SWP ON, A2U235-2, DO, 0=Lin Sweep, controls
the Multiplexed DAC during linear sweeps by switching
the DAC’s reference from + 10V to the PCV output of
the DAC. This makes the DAC into a “multiplying
BAC multiplying the SWP by PCV.

resulting in control of FCV,

FM ON, A2U235-6, D2, 1=FM ON, enables the FM
switch, A2U401.

VCO ON, A2U235-9, D3, 1 = VCO ON, enabiles the VCO
switch A2UU401.




Model 3314A

SYM ON, A21J235-12, D, 1 =Variable Sym, enables the
X .1 circuitry in the FM circuitry. During variable sym-
metry, [up and Idn are 1/10 their normal value, therefore,
FMV must be 1/10 also.

RETRACE, A21J235-15, D5, 0 =Blanking, goes to 5501,
the Z Axis Polarity switch and is low whenever a blank-
ing signal is sourced from the Z Axis Output.

MARKER, A2U235-16, D6, 0=Marker, goes to 5501,
the Z Axis Polarity switch and i3 low whenever an inten-
sifying signal is sourced from the Z Axis Output.

TRIGGER RESET, A2U235-19, D7, 0=Reset, goes to
the MBSTAT Latch to reset two trigger sense latehes.

THE NDIVH LATCH, 1/2 of A2U323, controls the ex-
ternal trigger parameters and resets the remaining lat-
ches in the MBSTAT Latch (see TRIGGER RESET in
the LOCMOD Latch to reset the remaining MBETAT
Latch elements}.

MBSTAT LATCH RESET, A20323-12, D4, O=reset,
resets the PLL Out of Lock and Reduce Input elements
of the MBSTAT Latch.

EXT TRIG EN, A217323-15, D5, 1 =Ext Trigger, selects
between External and Internal Triggers.

TRIGGER SLOPE, A2U323-16, D6, 1 = Negative Slope,
selects between positive and negative trigger edges.

TRIGGER LEVEL, A2U323-19, D7, 1 = OV Threshold,
selects between OV and 1V trigger threshold levels.

THE MBSTAT Latch, A2U327, (Mode Board STATus
Latch) contains four elements that the Controller reads
as required.

PLL OUT OF LOCK, A2U327-4, D3, 1 =0Qut of Lock,
indicates when the Phase Locked Loop is unlocked.

GATED ON, A20327.7, D2, 1=Cated On, indicates
when the main output is ON.

TRIGGER EDGE, A21J327-9, D1, 1 = Trigger has occur-
red, indicates when a trigger edge has been detected to
start gated sweeps and gated ARB waveforms.

REDUCE INPUT, A21J327-13, DO, 1=C0verload, in-
dicates when the AM, FM, or VCO inputs are being
averdriven.

THE FOUTR LATCH, A1U%02, selects the integrating
range capacitors A1C204 through A1C207 and A1C210.

Service

D1 | D2 DG

Fragquency Range A1U902 P X1/X10

12 | 15

o

16

0RO Rk
dasaaand

ke Ral el a)al
= Do oCo0O

In Range 1, Iup and ldn are divided by 10.

THE FUNAT LATCH, A1UB(8, sclecis the function
and the step attenuation.

D7 | D6 | D5 | D4 | D3

Amplitude Range ATUBOZ P

Attenuation

2

& during CAL

D2 D1
Function
A1LIB03 P

& 9 |12

SINE 1 1 Q
SQUARE v} 0 4]
TRIANGLE 1 0 1

THE INHIB LATCH, A1U807, inhibits PCV {the
Phase Control Voltage) and the DCV (the DC OFFSET
Vaoltage) from affecting the operation of the Al board,
INHIBIT PCV, A1US07-6, DO, 1 = Inhibit, inhibits PCV
during continuous mocdes.

ENABLE DCV, A1U807-10, D1, 1=0Offset Enabled,
disables DCV when the QFFSET is other than 0VDC.

THE ANSTAT LATCH, A1U804, is used to detect out-
put overloads and during amplitude calibrations to
detect when the amplitude reaches two preset threshold
levels.

Output Overload (A1U804-9), DO, 1=0Overload, is
detected by the voltage comparators A1UEBO6adb.

Amplitude Calibration (A1U804-4,7) D2, 1=
— Threshold Detected, D1, 1= +Threshold Detected,
senses when the voltage at the output of the output
amplifier reaches +5.515V and — 5.515V thresholds.

8-48. Multiplaxed DAC Troubleshooting Diagram

This Multiplexed DAC is used in every operating maode
to control the more universal 3314A features. Along
with power supplies, the Multiplexed DAC outputs
should be verified before proceeding to more complex
circuits.
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Figure 8-8. Multiplexed DAC Troubleshocting Diagram
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8-43. Basic Operation Troubleshooting Diagram

This diagram applies to the 3314A when:

MODE is Free Run

FREQUENCY is = 2MHz

FREQUENCY is <20MHz with VCO or
SWEEF

When the 3314A is configured this way, you should be
able to completely exercise:

FREQUENCY within the above [imits
AMPLITUDE

OFFSET

SYMMETRY

AM, FM and VCO MODULATION
LINEAR and LOG SWEEPS

It may help to center the calibration constants to keep
from over-driving some of these circuits. To center the
calibration constants, set switches 3,4 and 5 of A351 to
the closed position,
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Figure 8-9. Basic Operation Troubleshooting Diagram
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8-50. General Operation Troubleshooting Diagram

This diagram (2 sheets) includes all of the 3314A’s func-
tional biocks and applies to all operating modes. In con-
junction with the Control Latch Truth Tables (to in-
dicate the proper configuration) all of the 3314A°'s
features can be exercised.
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Figure 8-10A. General Operation Troubleshooting Diagram (Al and AS8)
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8-51. Calibration Error Troubleshooting

The following flowcharts have been provided to aid in
troubleshooting the 3314A when frequency calibration
or amplitude calibration errors are detected. The charts
themselves may or may not lead to a direct solution,
however, their intent is only to offer direction and sug-
gest troubleshooting alternatives,

Troubleshooting tree number one (Figure 8-11A), deals
with frequency calibration problems (error codes 30, 31,
32). Troubleshooting tree number two (Fig. 8-118), deals
with amplitude calibration problems (error codas 34, 35,
36, 37, 38). Summarized, the above error codes describe
the following symptoms.

Frequency Calibration Errors
Error Code
30 Mo frequency detected
31 Frequency error exceeds
correction capability
32 Frequency unstable
during calibration

Amplitude Calibration Errors

Error Code
Signal amplitude outside
measuremerit range
Signal amplitude gain too high
Signal amplitude gain too low
Signal amplitude gain out of limit
Signal amplirude gain offset
out of [imit

Troubleshooting the 3314A via the flowcharts begins by
doing a cold start on the instrument (¢cycling power while
simultaneously pressing the “‘preset’”” key). One should
also review the static sensitivity and clean handling
precautions found on page 8-1 of this manual before
proceeding.

Model 3314A
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8-b2. SCHEMATICS

This section contains 22 schematics organized by PC
Assembly.

Al, 03314-66501, Generator PC Board

A Integrator Current Control (includes the
Freq/Sym DAC)

Bl Triangle Integrator

B2 Transconductance Amplifier

B3 Trig/Gate/Arb Phase Servo Amplifier
Hysteresis Comparator
Sync Circuits and Sync Qutput
Function and Vernier Amplitude Control (in-
cludes the Sine Shaper IC)
Preamplifier
Offset Amplifier
Output Interface
Misc Interface

A2, 03314-66502, Mode PC Board
J Phase Locked Loop (analog)
K Multiplexed DAC and X Drive Qutput
L. Phase Locked Loop (digital) and Dividers
M Frequency Control and Z Axis Output

A3, 03314-66503, Controller/Power Supply PC Board
N Power Supplies
O Clock Circuits
P Processor, Memory and HP-IB
Q Timer and 10

Ad, 03314-66504, Front Panel and Keyboard
R Front Panel and Keyboard

A8, 03314-66504, Output Amplifier and Step At-
tenuator

S Output Ampilifier and Step Attenuator
A3, 03314-66505, x3 Output

T x3 Output

8-53. Special Schematic Symbols

The 3314A schematics use an arrow with a letter inside
to denote circuit connections from schematic to
schematic. The arrow indicates the signal direction, the
signal name and the source or destination schematic let-
ter where a corresponding arrow with the same signal
name will be found.

I/2 OF UI0]

+15Y

FREQ DAC
I3 BCD BITS

+5Y
YAR SYM DAC
8 BCD BITS
180K F
SYM |5 FIXED
{50% AND SYM
LIGHT OFF)

"

B

16

FCV
~10V NORMAL.
-1V TO OV IN VCO

VALUES IN PARENTHESIS IF
SYM |5 VARIABLE AND 50%

3314A B-12

+6Y (+14.1V)

+14,6Y TO +6V
AS SYM VARIES

45,3k .47
FMy —wA—{f———————  jdin

Y p~p .2V p-pl IV 2.22mA (.222mA)
AT MAX FREQ

IF SYM = 50%

SYM dn COMP
CURRENT

Figure 8-12.

Integrator Current Block Diagram
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c409 AB A102
12pF M

+158 +458

R413 R1i4

1K K
U101
FREG/SYM DAC

% CONNECTION NEED ONLY BE MADE TO PIN 1 OR

|
{
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HARFR1
<Lt Ugoi-15

III 258833885
20{2s|an]o3|a4fenl28l27|28l20

U101
FREQ/SYM DAC

SYM UP

(B3 > COMP
G272~E

- =— -~ SHIELD

VAR SYM
OFF
Q801-C

T} FCVS -
R924

-10V NORMALLY
-11¥ TO OV IN VCO

> A107
38.3K

~15s

NLY BE MADE TO PIN 1 OR PIN 9

VII FOR /A" EXPLANATION.

Figure 8-13. Integrator Current Control
(includes the Freq/Sym DAC)
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Figure 8-14. Integrator Block Diagram
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Figure 8-17. Trig/Gate/Arb Phase Servo Amplifier
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Model 3314A Service

HYSTERESIS COMPARATOR
(CONTINUOUS OPERATION

FROK T4 T FROM
INTEGRATOR L2 YD INTEGRATOR

EGRATOR
TO INTEGRATOR 500 TO INTEG

r1 up )
SELECT IC
__L_J__

TO SYNC CIRCUITS
AND SINE SHAPER/FUNCTION

3314 B-18

Figure 8-18. Comparator Block Diagram
{Continuous Operation)
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TUF ADLD DN HOLD

[ >—» —e— ]
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TO INTEGRATOR 500 TO INTEGRATOR

)

TO SYNC CIRCULITS
AND SINE SHAPER/FUNCTION

365%

L
-15 SELECT IC
_W_Jh_

3314 8-19

Figure 8-19. Comparator Block Diagram
(Non-Continuous Operation)
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1. ALL DC YOLTAGES ARE APPROXINATE AMD APPLY WHENs
FUNCTION = OFF
GHFSET = OVOC

2. VOLTAGES WILL VARY MITH LINE VOLTAGES,
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Figure 8-37, X3 Qutput Amplifier
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