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HEWLETT
(ﬁ,ﬂ] PACKARD
SAFETY SUMMARY

The following general safety precautions must he observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates
safety standards of design, manufacturs, and intended use of the instrument. Hewlett-Packard Company assumes no
liability for the customer's failure to comply with these requirements. This is a Safaty 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 operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

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

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

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 Hewlett-
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.

‘ WARNING l

Dangerous voitages, capable of causing death, are present in this instrument. Use ex-
treme caution when handling, testing, and adjusting.
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SAFETY SYMBOLS

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

1l
(D)

NOTE:

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual 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 struc-
tures.

Alternating current (power line).
Direct current (power line).

Alternating or direct current (power line).

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
Hewlett-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 3314A's.

gt

11400001 &
—

The suffix is assigned sequentially and is different 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.S.A.

Figure 1-1. Serial Number Plate

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 manual. In addition to
change information, the Manual Change Supplement
also contains information correcting errors in the
manual.

1-3. DESCRIPTION

The 3314A Function Generator is a multi-mode, pro-
grammable function generator. The 3314A features
Sine, Triangle and Squarewave functions from 1mHz to

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

Free Run Gate N Cycle
CwW CwW 1/2 Cycle
linear sweeps linear sweeps Fin X N
log sweeps ARB Fin =+ N
ARB

In addition, the 3314A has a programmable time inter-
val for internal triggering. A trigger (either internal or
external) is an important part of every operating mode
except Free Run when not sweeping.

1-4. OPTIONS

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

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

Option 001 to the 3314A Function Generator is a low
impedance, rear panel output. The X3 Output voltage is
3 times the voltage from the 3314A’s Main 50Q Output.
Note that the X3 Output is always active and that the
voltage depends upon the selected amplitude and the
Main Output’s load. This output is DC coupled and is
useable to 1 MHz.

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

An Operating and Programming Manual
A Service Manual

A Power Cord

A 50Q Feedthrough Termination

The power cord included with your 3314A was selected
at the factory based upon the country of destination. If
your power cord is incompatible with your AC mains
outlet, contact your local -hp- Sales Office.

1-1



General Information

1-6. SPECIFICATIONS

The 3314A’s specifications are listed in Table 1-1,
Specifications. These specifications are the performance

Model 3314A

Some of the 3314A’s operating characteristics are listed
in Table 1-2, Supplemental Characteristics. The
Operating and Programming Manual contains detailed
discussions of the remaining operating characteristics.

standards or limits against which every 3314A is tested.

Table 1-1. Specifications

Frequency
.00 1Hz IH2 | kHz IMHz 20MHz
HP-1B
RANGE .
RHLL
I
9 4% OF SETTING + .004Hz)
FLOME cooerm e
2 (4% OF SETTING +.04Hz)
I RN T A R T T
3 | +{.2% OF SETTING +.2Hz)
f | ! 11|||||| [RERi] (|||
4 Pl | — £(.2% OF SETTING +2H2)
[t e MRt H ”
5 i | £(.2% OF SETTING +20Hz)# ; %
FTH [RRL] [T A WA R H !I’
6 | +£(.2% OF SETTING +200Hz) i D
} i (O eyne et 1ol Hl
70 U 1120019 OF SETTING + 50ppmiyean P
\ : | crpe | RS e A 1 [ B R A 1 1 A T HI
g+ ' I e i e 01% OF SETTING + 5Oppmiyear} D
I B
i T H TR T L L
oL

@mmmmmm) DENOTES FREQUENCY RANGE USING AUTGO-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
OFF AND WITH RANGE HOLD ON OR OFF,

50% (FIXED}, AND VCO

Amplitude
Absolute Amplitude Accuracy:

+(1% of display + .035Vp-p}, sine wave and square wave
+ (1% of display + .06Vp-p), triangle

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

Flatness--sine wave:

Combines sine power flatness and vernier attenuator flatness
Relative to 10kHz, 1.00 V to 10.00Vp-p (Range 4}

20Hz 50kHz 1MHz  19.9SMHz
.07dB .33dB 1.5dB
Step Attenuator Accuracy:
.001Hz 50kHz 19.99MHz
20dB
b .3dB
40dB .05dB
60dB .5dB

DC Dffset
Offset Accuracy:

+{3% of display + 10 mVDC +0.5% of AC Amplitude
Range)

Frequency: < 100kHz
Auto-Range: ON

Residual DC Offset:
< 0.5% of AC Amplitude Range

Setting: OVDC
Frequency: =< 100kHz

Symmetry
Symmetry Accuracy (Fixed):
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: 1Hz 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 Characteristics
Sine Harmonic Distortion:

Individual harmonics will be below these levels, relative to
carrier level.

Offset = OV. Function Invert = OFF.

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

20Hz 50kHz

—-55dB* -40dB —-25dB

Square Wave Rise/Fall Time:
=9ns, 10% to 30% 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 30%
of each ramp.

[ Internal Trigger Interval

Period Accuracy: +{0.01% + 50 ppm/year) of displayed in-
terval {excluding sweep intervals)

Frequency Sweep
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: 85%

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 Output.

Specifications apply when the X3 Output is terminated with
> 5000 and <500pf and when the Main output is terminated
with 50Q.

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 Qutput 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.

Residual DC Offset:

<40mVDC
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Table 1-2. Supplemental Characteristics

General

Specifications apply when:
Main signal output is terminated into 50 +0.1 ohms
Warm-up is = 30 minutes
Within +5°C, 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 +75°C
Altitude < 15,000 ft.

Power:

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

Weight:

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

Dimensions:
132.6 mm (5.22 in} high

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

Accessories Included:
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 + 15VDC or + 30mADC before clipping.
AC + DC to £ 15V peak or +30mA peak before clipping.
Frequency Range:
DC to 1MHz
Output Resistance:

<20 at 10kHz

Relationship of the X3 Amplitude to the 3314A’s displayed
amplitude:

Main Output Load
Main Output Load + 50

X3 AMPTD = 3 | 2x Display

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 l

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

1-9. 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 replacing 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.
l WARNING I

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

Instrument Critical Specs Recommended Model
Electronic Counter Freq Measurement to 20MHz. -hp-56328A PA
Accuracy * 2 counts, Resolution 8 Digits {-hp- 5345A)
High Speed Digital Voltmeter DC Voltage Ov-10v Sample/Hold Measurement, -hp- 3437A P

External Trigger: Low True TTL Edge Trigger,
Trigger Delay: Selectable, 10us to 140us.

Synthesizer/Function Generator Sine Output: 1kHz -hp-3325A PA
Amplitude: 1Vrms into 10kOhm {-hp- 3335A)

VHF Attenuator (see Note 1) Atten: 100dB in 10dB steps, Freq Range 50Hz -hp- 355D P
to 20MHz, Impedance 50 Ohms

Spectrum Analyzer Freq Range 40MHz to 120MHz, Amplitude -hp- 8557A P
Accuracy: +.5dB {(-hp- 8558B)

(-hp-141T7,85528B)

Spectrum Analyzer (see Note 2) | Freq Range 20 Hz to 40MHz, Amplitude -hp- 3585A PA
Accuracy: *.2dB

Thermal Converter Input Impedance 50 Ohms, I[nput Voltage -hp- 11049A P
3Vrms, Freq: 2kHz to 20MHz, Frequency
Response: +.05dB

AC/DC Digital Voltmeter DC Function, Acc. +.05%, AC Function: True -hp- 3455A PA
RMS, Acc. +.2% Resolution 6 Digits (-hp- 3456A)
Resistor 1MQ +5% P
Capacitor Tuf £20% P
Oscilloscope Vertical BW DC to 275MHz, Deflection .01v to -hp- 1725A PA
10v/Div Horizontal Sweep: .05us to 1s/Div {-hp- 1745A)
X10 Mag, Delayed Sweep
Power Supply Volts: —8vto +2V DC Amps: 10mA -hp- 6235A P
BNC Tee/ Male Female Female/ -hp- 1250-0781 PA
Adaptor BNC to Dual Banana Plug -hp- 1250-2277
BNC to Triax Adaptor Female BNC to Male -hp- 1250-0585 P
50 Ohm Load Accuracy +.2% -hp- 11048C PA

Power Rating: 1W

Note 1: Variable attenuator must be characterized.
Note 2: The 3585A is required because of its +.2dB Amplitude Accuracy.

P=Performance Test
A = Adjustments
{ ) = Alternative Instruments
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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 difficulty. 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 509 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.

l WARNING I

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 5022 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-
ly 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 | 120V ~240V -800mAT
240V 100v- -220v —400mAT
230 V —
220 V —
210 V — 120v- —240V -800mAT
200 V — 100vV- -220V —400mAT
190 V —
130 v 1zov— —240V —800mAT
120V 1oov— ~220v —400mAT
110 V
100 V —
‘I 20V~ —-240V —-800mAT
90 vV —H
1 - —-220v —400mAT
80 V — oov 22
Az Volitage Selected Fuse Value -hp- Part Number
110/120V 1A SLO BLOW 21100312
2201240V 0.5A SLO BLOW 2110-0202
CAUTION
Using the wrong fuse value or fuse type will not protect the
circuitry inside the 3314A and may result in damage to your
3314A.

Figure 2-2. Line Voltage/Line Fuse Selection

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

Figure 2-3. Z-AXIS Polarity Selection

2-5. Z-AXIS POLARITY SELECTION
The polarity of the Z-Axis output can be inverted by set-
ting S501 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 S501 as required. “BLK-" is for negative
blanking pulses. ‘““BLK+” is 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.

2-2

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
4 (L_O b2 .

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

The HP-IB address is 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, use 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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Table 2-1. HP-IB Address

Device Talk Listen

SP
!

3314A factory setting

Wo~NOTOThAhWN—=O

usually the controller

H
S e —mN<XXS<CCHOIPDVOZEr X —IOTMOO®PD
OO HLWN=2O -

VoIlA- -

Listen Only

Set 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 a
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

1 FREQ 1 SW/TR INTVL

2 AMPTD 2 START FREQ

3 OFFSET 3 STOP FREQ

4 SYM 4 MKR FREQ

5 PHASE

6 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.

1. 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.

Hewlett-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 Service 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 Option 001.
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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.

Qty. Description -hp- Part Number
1 X3 PC Assembly 03314-66505
1 X3 Output Cable 03314-61611
1 X3 Power Supply Cable 03314-61616
! BNC Jack 1250-1717
4 SCREW PH M3 0515-0055
4 WASHER-LOCK-SCR 4 2190-0004
1* DIODE, Zener, 35.8V 1902-3301
2% Tie Point 1251-0213
.2ft.* | Flexible Tubing 0890-0060
[** CABLE, COAX, A5 to Main Output 03314-61613
2% 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 2141A00261.
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 identified because it has an RCA PHONO type con-
nector. The longer cable has a BNC panel connector.

‘ WARNING l

Failure to install AICRI23 (35.8V zener
diode) into 3314A°s with serial numbers
2141A00101 through 2141400150 when in-
stalling Option 001, will affect the warranty
of the 33144 and Option 001. This diode
protects the X3 PC Assembly from ‘‘high
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.

Model 3314A

‘ WARNING l

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

| WARNING |

All 3314A°s with serial numbers from
2141400101 through 2141400150 must have
a 35.8V zener diode added to the power sup-
ply before installing Option 001. This diode
is required to protect Option 001 from “‘high
line”’ operation. High line conditions exist
when the line voltage exceeds the line voliage
switch settings by more than 5%.

NOTE

The installation of A3CRI123 must be done
very carefully to meet HP’s stringent quality
assurance requirements. Failure to install
A3CRI123 as directed will affect the warran-
ty. See “LIMITATION OF WARRANTY”’
paragraph on page i of this manual for exact
details.

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

Read the entire set of instructions and review Figure 2-4,
‘“A3CRI123 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
Assembly.

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 board.

F. Unsolder the collector of A3Q115 and the end of
A3RI146 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.

1. 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.

J. Install about .6 inch of flexible tubing on each lead
of A3CR123.

bl

»

{

a A LBRET

0114

505 N R RN R

Figure 2-4. A3CR123 Installation

K. Wrap the lead from the cathode (the end with the
stripe of A3CR123 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 A3CR123 onto the
A3Q115 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 any stress
and the end of the flexible tubing should end <.1 inch

Installation

from the tie point. See Figure 2-4, ‘““‘A3CRI123
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 correctly seated in their respective connectors and
are not bent. When the A3 PC Assembly is correctly 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 using 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, 03314-61616,
from ASJI1 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
ASJ4 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 is not necessary to
remove the tubing, just to disconnect the SMB connec-
tors.

I. Connect each SMB connector from the Main Out-
put Cable to a 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 Output 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
mm (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 its
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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Installation

S57aH FRONT HANDLE KIT

[PRODUCT HT 1832.6mm/5.219 in)]

HP PART NUMBER 5061-0089 (OPTION 907)

CONTENTS
QTY.
2 . . . . . . FRONT HANDLE ASS’Y .
2 . . . . . . FRONT HANDLE TRIM
6 . . . . . . #8-32x3/8SCREW .

INSTRUCTIONS

1. REMOVE SIDE TRIM STRIPS.

-J

\
(T & 1

_—
%

PART NO.
5060-9899
5020-8896
2510-0195

\
b
—

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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54 RACK ADAPTER KIT
HALF MODULE

[PRODUCT HT 132.6mm/5.219 in]
HP PART NUMBER 5061-00567

Installation

CONTENTS
QTy. PART NO.
1. ... . . ADAPTERASSY . . . . . . . . 5061-0006
1T ... ... RACKFLANGE. . . . . . . . . 5020-8862
6 ... .. . 832x38SCREW . . . . . . . 2510-0193

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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517/aH SUPPORT SHELF KIT
SUB MODULES

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

HP PART NUMBER 5061-0097

CONTENTS

QTY. PART NO.
1. SUPPORT SHELF ASS’Y . . . . . . 5061-0097
8. . . . . TIE DOWN CLIPS . . . T . . . . . 1600-0517
8. . . . . #6-32 x 3/16 SCREW* . . . . . . . 2360-0330
8. #6-32 x 7/16 SCREW** . . . . . . . 2360-0199
8. . . . . #6 WASHER . . . . . . . . 3050-0227
* STANDARD CABINETS ** PLASTIC CABINETS

INSTRUCTIONS

1. REMOVE FEET FROM SUB MODULE INSTRUMENT,

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

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

4. MOUNT SUPPORT SHELF IN ANY STD. 19”7 RACK ENCLOSURE.

LABEL NO. 5955-0484
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SLIDE KIT
sUB-MODULE SUPPORT SHELF
SYSTEM 11

HP PART NUMBER 1494-0041

CONTENTS
QTY. PART NO.
1PR. . . . SLIDE ASSEMBLY . . . . . . . . . 1494-0041
8. . . . . #832x v PAN HEAD SCREW .
8. #8-32 NUT W/LOCKWASHER. . . . . . 2580-0006
8. #10-32 x 7/16 PAN HEAD SCREW .
8. #10-32 UNISTRUTNUT . . . . . . . . 0590-0678

INSTRUCTIONS

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

5 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 #10-32 x 7/16 P.H. SCREWS PER SIDE.

LABEL NO.5955-3358
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(ﬁﬁ HEWLETT

PACKARD

LOCK LINK KIT
VERTICAL AND HORIZONTAL

HP PART NUMBER 5061-0094

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

CONTENTS
QTY PART NO.
4 VERTICAL LOCK LINK, FRONT . . . . . . . 1600-0367
8 . . #6-32 x 3/16 PAN HEAD . . . . . . . . . 2360-0330
4 . . VERTICAL LOCK LINK, REAR . . . . . . . . 0050-0517
8 #6-32 X 7/16 FLAT HEAD (100 ) PLASTIC MOD. 2360-0360
8 £6-32 X 5/16 FLAT HEAD {100 ) METAL MOD. . 2360-0334
12 . . HORIZONTAL LOCK LINK, FRONT . . . . . . 0050-0515
12 . . -#8-32 x 1/4 FLAT HEAD (100 ). . . . . . . 2510-0192
6 . . HORIZONTAL LOCK LINK, REAR . . . . . . 0050-0516
12 . . #6-32 X 7/16 FLAT HEAD (100 ) PLASTIC MOD. 2360-0360
12 . . #6-32 x 5/16 FLAT HEAD (100°) METAL MOD. . 2360-0334
INSTRUCTIONS

Vertical Locking
1. REMOVE TOP TRIM STRIP FROM BOTTOM FRONT FRAME.

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

3. SLIDE TOP CABINET BACK TO LOCK FRONT FRAMES TOGETHER.

4. ATTACH REAR VERTICAL LOCK LINKS OVER APPROPRIATE REAR
BOSSES USING 2 #6-32 F.H.M. SCREWS PER LINK.

Horizontal Locking
1. REMOVE APPROPRIATE SIDE TRIM STRIPS.

2. ATTACH FRONT HORIZONTAL LOCK LINKS TO FRONT FRAMES
USING 1 #8-32 F.HM. SCREW PER LINK. OPPOSING LINKS MUST
BE INSTALLED TO INTERLOCK.

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

4. ATTACH REAR HORIZONTAL LOCK LINKS OVER APPROPRIATE
REAR BOSSES, USING 2 #6-32 F.H.M. SCREWS PER LINK.

"LOCKING CABINET TOGETHER HORIZONTALLY IN A CONFIGURA-
TION WIDER THAN 1 FULL MODULE WIDTH OR LOCKING MORE
THAN TWO SUB MODULES VERTICALLY 1S NOT RECOMMENDED.

LABEL NO. 5955-0438
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FRONT LOCK LINKS IS

REAR LOCK LINKS [

~VERTICAL LOCK LINKS FRONT
—VERTICAL LOCK LINKS REAR

4 - VERTICAL LOCK LINKS FRONT

2 - VERTICAL LOCK LINKS REAR
12— HORIZONTAL LOCK LINKS FRONT
6- HORIZONTAL LOCK LINKS REAR

2- VERTICAL LOCK LINKS FRONT

2 - VERTICAL LOCK LINKS REAR

12 - HORIZONTAL LOCK LINKS FRONT
4 - HORIZONTAL LOCK LINKS REAR

4 - VERTICAL LOCK LINKS FRONT

2 - VERTICAL LOCK LINKS REAR

4 - HORIZONTAL LOCK LINKS FRONT
- HORIZONTAL LOCK LINKS REAR

2- VERTICAL LOCK LINKS FRONT
2 - VERTICAL LOCK LINKS REAR
8- HORIZONTAL LOCK LINKS FRONT
2 - HORIZONTAL LOCK LINKS REAR

4 - VERTICAL LOCK LINKS FRONT

4 - VERTICAL LOCK LINKS REAR

6 - HORIZONTAL LOCK LINKS FRONT
2- HORIZONTAL LOCK LINKS REAR

Model 3314A
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Installation Model 3314A

57H BAIL HANDLE KIT
HALF VIODULE

[PRODUCT HT 132.6mm/5.219 in]
HP PART NUMBER 5061-2002

CONTENTS
QTYy. PART NO.
1. BAIL HANDLE ASSY . . . . . . 5061-0036
2 . BAIL HANDLE ADAPTER . . . . . 5040-7217
2 . BAIL HANDLE RETAINER . . . . . 5040-7216
2 . #8-32 x 5/8 SCREW . . . . . . . 2510-0194
2 . 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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Model 3314A Installation

FEET-REAR PANEL STAND-OFF
FULL & SUB MODULES

HP PART NUMBER 5061-2009

CONTENTS
QTY. PART NO.
4 . . . . . . FOOT—REAR PANEL STAND-OFF . . 5040-7221
4 . . . . . . #6-32 x 5/16 PAN HD. SCREW . . . 2360-0195

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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Installation : Model 3314A

FEET=-REAR & CORD WRAP
SUB MODULES

HP PART NUMBER 5061-0095

CONTENTS
QY. PART NO.
4. . . .. FOOT—REAR & CORD WRAP . . . . . 5040-7213
4. . . .. #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. 5955-0446
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3-1. INTRODUCTION

SECTION Il
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 #

Status Byte
Error # Definition bit #
00 No Error (used via HP-I1B, only)
--- OPERATOR ERRORS {non-ARB} ---
01 Frequency/Symmetry conflict 0
02 Bus address entry error [¢]
03 Front pane! failure/Invalid keycode 0]
04 Calibration measurement not performed 1
05 Allowed in sweep, only 0
086 Not allowed in sweep 0
07 Not allowed in log sweep o]
08 Store O not allowed 0
09 Non-volatile memory lost;battery down 0
--- OPERATOR ERRORS {ARB) ---
10 Vector insert not allowed 0
11 Vector delete not allowed [¢]
18 Allowed in ARB, only 0
19 Not allowed in ARB Q
--- PLL ERRORS ---
20 Unstable input frequency 1
21 Input frequency outside of acquisition range 1
22 3314A output frequency would be out of range 1
23 SW/TR INTVL >20ms 1
24 Internal phase locked loop, unlocked 6]
--- FREQUENCY CALIBRATION ERRORS ---
30 No frequency detected ]
31 Frequency error exceeds correction capability 6]
32 Frequency unstable during calibration ¢]
--- AMPLITUDE CALIBRATION ERRORS ---
34 Signal amplitude outside measurement range o]
35 Signal amplitude gain too high 0
36 Signal amplitude gain too low ¢]
37 Signal amplitude gain exceeds correction capability 0
38 Signal amplitude gain offset exceeds correction capability [¢]
--- HP-IB ERRORS ---
41 Mnemonic invalid o]
42 Definition number invalid o]
43 Data invalid ¢]
44 Units invalid 0
45 Range Hold not allowed 0
46 ARB/SWEEP parameter conflict 0
47 Not allowed in MAN Sweep ]
--- OVERLOAD ---
50 AM or FM/VCO input voltage exceeds normal operating limits 1
51 Output voltage exceeds safe operating limits; 3

3-1/3-2



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 Codas Format Of Asturned Data 3314A Function Format of Returaod Dats
vy
Amplitude AP QAP AP 000000dd.ddVQ or Preset
milli-Volt p-p MV AP 000000d.dddVO or
Volt p-p vo AP 000000.ddddV0O or Range Down RD
AP 00000.0ddddVO
Range Hotd RH
Ampl Modulation AM QAM AMd OFF 0
[ DC Offset 1102
ON 1 Amplitude to 4
Frequency 1108
ARB AR QAR ARd
QFF 0 Range Up RU
ON 1
ON/Clear Wave 2 Recall (non-ARB) RC
Register Otob
Calibrate All CA
Recall Wave (ARBt RW QRW RWd
Calibrats Disabie co ARB ON and recall
Wave 0 t0b
Calibrate Enable CE
SRQ Mask. bits 0-3 ML
Calibrate Freq CF Mask @t 0
Data Transter Mode oM SRQ Mask, bus 4-7 MH
Unbuffered 1 Mask @to0
96 Byte Buffer 2
Start Frequency ST QsT ST 00dddddddd.HZ or
Delete Vector bv Hertz HZ ST 000000ddd.dHZ or
kiio-Hertz K2 ST 000000dd.ddHZ or
At DT aot DT 00000.0ddddSN or Mega-Henz Mz ST 0000004, dddHZ
milli-Seconds MS DT 0000.00ddddSN
Seconds SN Stop Frequency SP asp SP 00dddddddd.HZ or
Hertz HZ SP 000000ddd.dHZ or
Display Errors DE kilo-Henz KZ SP 000000dd.ddHZ or
g:r 0 Mega-Herz Mz SP 000000d.dddHZ
1
Store (non-ARB) sC
Error Codes QER ERdd Register 1t 5
Frequency FR QFR FR 00dddddddd.HZ or Sweep Sw asw swd
Hertz HZ FR 000000ddd.dHZ or QFF 0
kilo-Hertz KZ FR 000000dd.ddHZ or Linear 1
Mega-Hertz Mz FR 000000d.dddHZ Log 2
Freq Moduiation (3Y] QFM FMd
0
O.N 1 Sweep Status Mask SM
Function Invert Fi QFl Fid (bit 5 of Status Byte)
OFF o Masked (o]
ON 1 =1 at Start 1
Function Fu aru Fud =1 at Stop 2
OFF o =1 edher 3
Sine 1
?g::’:h :2, Symmetry sY asy SY 00000000dd.PC
Insert Vector v Percent =
M (S Sweep/Trg interval TH QT TI 000000dddd. SN or
e MaA ama Mad il Seconds MS T1 000000ddd.dSN or
ON 0 Seconds SN TI 000000dd.ddSN or
1 TI 000000d.dddSN or
M | Tri T! 000000.ddddSN or
anual Trigger MN TI 00000.0ddddSN or
TI 0000.00ddddSN
Marker Frequency MK amk MK 00dddddddd.HZ or
Hertz HZ MK 000000ddd.dHZ or Trigger Level v aLv Lvd
kilo-Hertz KZ MK 000000dd.ddHZ or 1V Threshold 1
Mega-Hertz MZ MK 000000d.dddHZ OV Threshoid 2
M°":m Aun MO amMo MOd Tngger Slope sL asL sLd
Gate . ; Positive 1
N Cycle 3 Negauve 2
g Cyete 4 Tngger Source SR Qs SRa
" 5 Internal 1
Fin + N 6 External 2
N NM aNMm NM 000000dddd.EN vCo ve ave vCa
Enter EN
OFF o]
ON 1
0"';'0‘“ oC OF QOF OF$0000000d.ddVO or
vo OFs000000d.dddvO Vector Height VH Qv VH5000000dddd.EN
Phase PH apH PHS000000ddd.dDG PHASE Enter EN
egree b6 Vector Length VL avi VL 000000dddd.EN
PLL Status Mask PM Enter EN
ibit 5 of Status Byte)
Masked ) Vector Marker VM avMm VM 000000dddd EN
=1 at Lock 1 Enter EN
=1 at Unlock 2
=1 either 3

d ASCII digits O to 9.

3 sign bit, ASCIl space or -

All other characters are exactly as shown.

All returned data is followed by an ASCIl carriage return and line feed with HP-IB EOI true, concurrent with the

line feed.
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Operation Model 3314A

HP-IB PROGRAMMING SUMMARY (cont)

Status Byte

Bits of the Status Byte are set (1) only after unmasking that bit and the condition is met. All bits are reset im-
mediately after the Status Byte is sent.
7 [ ] 5 4 3 2 1 0 Status Byte Bit Numbers

I— 3314A Error or Fajlure

1 = Error or Faidure
SRQ on O to 1 transition

Information Flag
1 =Flag
SRQ on O to 1 transition

Operator Alert
1=Alert
SRQ on O to t transition

Output Overload
1 = Overload
SRQ on O to t transition

Tngger Status
1 =Tngger Occurred
SRQ on D to t transition

PLL or Sweep Status

see Pl Mask PROGRAM CODE or
see Sweep Mask PROGRAM CODE
SRQ on O to 1 transition

Service Requested
1=3314 set SRQ true

Busy Fiag
1=3314 processing HP-1B codes
SRQ on 1 to O transition

Unmasking The Status Byte

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

k] 2 1 Q Bit Numbe: 7 8 5 L] Bit Numbar
ML MH
@ MASKED MASKED MASKED MASKED @ MASKED MASKED MASKED
A MASKED MASKED MASKED UNMASKED A MASKED MASKED UNMASKED
8 MASKED MASKED UNMASKED MASKED B MASKED UNMASKED MASKED
[ MASKED MASKED UNMASKED UNMASKED C MASKED UNMASKED UNMASKED
D MASKED UNMASKED MASKED MASKED D MASKED MASKED MASKED
E MASKED  UNMASKED MASKED  UNMASKED E MASKED MASKED  UNMASKED
F MASKED UNMASKED UNMASKED MASKED F MASKED UNMASKED MASKED
G MASKED UNMASKED UNMASKED UNMASKED G MASKED UNMASKED  UNMASKED
, H UNMASKED MASKED MASKED MASKED H UNMASKED MASKED MASKED
b UNMASKED MASKED MASKED UNMASKED | UNMASKED MASKED UNMASKED
J UNMASKED MASKED UNMASKED MASKED J UNMASKED UNMASKED MASKED
K UNMASKED MASKED UNMASKED UNMASKED K UNMASKED UNMASKED UNMASKED
L UNMASKED UNMASKED MASKED MASKED L UNMASKED MASKED MASKED
M UNMASKED UNMASKED MASKED UNMASKED M UNMASKED MASKED UNMASKED
N UNMASKED UNMASKED UNMASKED MASKED N UNMASKED UNMASKED MASKED
] UNMASKED UNMASKED UNMASKED UNMASKED o UNMASKED UNMASKED UNMASKED
Error Codes
Status Byta States Ayte
|1 K] Dafinition Bit # ER ¥ Dafinition Bit #
00 No errors  since errors were last quened (HP-1B function, oniy) --- FREQUENCY CALIBRATION ERRORS -
-- OPERATOR £ERRORS inon-ARB) --- 30 No frequency detected o
3 Frequency error exceeds correction capability 4]
G! [ Frequency/Symmetry conflict 0 32 | Frequency unstable during calibration 0
02 Bus address entry error 0
03 Front panel key failure [s] -~ AMPLITUDE CALIBRATION ERRORS ---
04 Calibration measurements not performed t
08 Allowed in sweep, only o] 34 Signal amplitude outside measurement range 0
06 Not allowsd in sweep 0 35 Signal amplitude gain too high ]
o7 Not silowed in iog sweep o 38 Signal amplitude gain too low 0
08 Store O not silowed [ 37 Signal amplitude gain out of himit 0
09 Non-volatile memory lost;battery down 0 38 Signal amplitude gain offset out of fimn 0
-~ OPERATOR ERRORS (ARB) -~ HP-IB ERRORS ---
10 | Vector insert not allowed [ 41 Mnemonic invalid 0
11 | Vector delete not sllowed 0 42 | Definition numper mnvahd 0
18 | Allowed n ARB, only 0 43 | Data invalid 0
19 | Not aliowed in ARB 0 44 | Units invaid 0
45 Range Hoid not allowed 0
- PLL ERRORS - 46 ARB/SWEEFP parameter conflict 0
47 Not allowed in Manual Sweep ]
20 Unstable input frequency 1
21 Input trequency outside of capture range 1 . OVERLDAD -
22 | 3314A output frequency would be out of range 3
23 Internal interval >20ms 1 50 | AM or FM/VCO input voltage exceeds normal uperating imits [HP-1B) function only) 1
24 Interpal synthesis uniocked o] 51 Output voltage exceeds safe operating hmits: 3314A has disconnsctsd itself 3




Mode

The 3314A has 7 basic operating modes. The trigger signal,
either the 3314A’s internal trigger source or an external signal
you supply, is essential to every operating mode except FREE RUN

with sweep off.

FREE RUN Mode. The 3314A outputs continuous Sine, Square,
Triangle or ARB functions. Continuous functions, sweeps and
ARB operations are allowed.

GATE Mode. The output is “gated” ON and OFF by the Trigger
level. Gated functions, sweeps and ARB operations are allowed.

N CYCLE Mode. The 3314A outputs a burst of N complete cycles of
the selected function, starting when a Trigger edge is received.
The N parameter sets the number of cycles from 1 to 1999. The
start/stop phase is set with the Phase parameter from -90° to
+90°,

1/2 CYCLE Mode. The 3314A outputs alternate 1/2 cycles of the
selected funtion when a Trigger edge is received. The start phase
of the first 1/2 cycle {and the stop phase of the second 1/2 cycle)
is set with tha Phase parameter from -90° to +90°.

Fin X N Mode. The 3314A will phase lock to the Trigger (reference)
signal and output a frequency “ N” times the reference frequency.
The N parameter sets “N” from 1 to 1899. The frequency limits
for both the 3314 A and the reference are from 50Hz to 20MHz.

Fin + N Mode. The 3314A will phase lock to the Trigger (reference)
signal and output a frequency equal to the reference frequency
divided by "N”. The N parameter sets " N” from 1 to 1999. The
frequency limits for both the 3314 A and the reference are from
B50Hz to 20MHz.

ARB Mode. The ARB mode redefines the 3314A as an Arbitrary
Waveform Generator. The output waveform consists of a series
of voltage ramps called vectors. The operator has control over the
number of vectors, the length of each vector in time and the
height of each vector. Both continuous ARB functions {FREE RUN
Mode) and gated ARB {GATE Mode} are allowed.

STATUS

This group centains the HP-IB status indicators and the LCL key to
switch control of the 3314A from remote to front panel opera-
tion. When the LCL key is preceded by the BLUE shift key, the
3314A displays its HP-IB address for 1/2 second. The HP-IB ad-
dress is set from the front panel and stored in non-volatile
memory. The factory setting is 7.

Preset

The Preset key initializes the 3314A to 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 & to be recalled in the future. Register Q is
reserved for the front panel setting at power off. In addition, 6
ARB waveforms can be recalled from ARB registers O through 5.
ARB waveforms are automatically stored as they are created.

(A 3314A FUNCTION GENERATOR
/a HEWLETT » PACKA 1D

LINE
OFF N

FREERUN @ N CTYCLE

.wurr l.-.-II.F_'.

@ﬂﬂ.ﬁ
D...ﬂ*

ol OFF

External Trigger

Cne EXT Trigger is a signal you apply to the Trigger I/O port that
satisifies the selectable slope and threshold conditions (note that
the Trigger I/0 port is an input when EXT Trigger is selected). EXT
Triggers are level sensitive for Gate; edge sensitive for Burst,
Phase Lock and Sweep operations. The minimum signal that will
consistently trigger the 3314A is > 300mVp-p, centered on the
3314A’s threshold voltags.

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

!
There are two EXT Triggers available from the HP-IB, the Group
Execute Triggar {GET) and the “ MN” programming command.

TR,\ TRIGGER
INT
TRIG I/0

4 ALL INPUTS 215V MAX =

Internal Trigger

The SWITR INTVL parameter sets the period of the internal trigger
{note that the Trigger IO port is an output when INT trigger is
selected). This output signal is useful as a sync signal during
sweeps, gate and burst operations.




Modify

All variable parameters (selected by keys in the Entry Group) are
entered into the 3314A using the Modify knob or the t or | keys.
These controls change the value of the displayed operating
parameter. The Modify knob has 2 basic operating modes called
“Cursor” and ” Multi Speed” .

CURSOR (a digit is flashing). This mode is useful when making small
changes or changes of constant increments. The flashing cursor
digit is incremented or decremented by 1 whenever rotation of the
Modify knob is sensed. The — and — keys move the cursor
through the display.

MULTI SPEED (no digit is flashing). This mode is useful when making
large changes. The least significant digit in the display is in-
cremented or decremented 1, 2, 4, 8, 16 or 32 times faster
depending upon how fast you turn the Madify knob.

ENTRY

SWEEP oL
.(O(:

:aqcr\

EXTERNAL N‘ODIJ[ mu‘)r\l
FH'FU"'r
AM ivCo

g,
SW/Th S‘U\RT S‘[OP MAN
INTVL FREO FREQ SWEEP
ar INS DEl
SYNC out

0’60 0.0

FUNCTION

~

500 mx.fr—‘! Feis

ALL DUTPUTS 215V MAX SACSOEA

External Modulation

Type | Sensitivity | Range

AM | £1V -~ 100% 0% to > 100%

FM +1V ~ +1% of range 0% to + 1% deviation

VCO | 10%/Volt +10% to -80%, useable to -100%

! MEET THE 3314A FUNCTION GENERATOR
;

!
|

Range

RANGE UP or DOWN (! or |) keys multiply or divide the displayed
value by 10 until the 3314A’s operating limits are reached. This
provides an extremely fast method to modify the displayed
parameter.

RANGE HOLD inhibits auto-ranging of Frequency (8 ranges),
Amplitude (4 ranges), and/or DC Offset {2 ranges) when these
parameters are changed with the Modify knob. When in Fin X N
and Fin + N, Frequency Range Hold also inhibits auto-acquisition.

Entry

Most 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 contains the select keys
for the 33)4A’s sweep capabilities. The SW/TR INTVL key is the
select key for the sweep interval (SW INTVL) and for the internal
trigger interval {TR INTVL). When 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 50. Although operation into other than 50Q is allow-
ed, the actual AC amplitude and DC offset will be different from
the displayed values and the quality of the functions will be
degraded at higher frequencies due to transmission line im-
pedance mismatches.

The SYNC OUTPUT. This output has a characteristic output im-
pedance of 502 when terminated into <50Q. When terminated
into >501Q, it will deliver TTL compatible levels of O to >2.5V.
The maximum unloaded voltage is limited to ~ 3V. The edges of
the sync signal are coincident with the peaks of the sine and
triangle functions and coincident with the edges of the square
function. This relationship is inverted by Function Invert.

Figure 3-1. Meet the 3314A Function Generator
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The Z Axis output produces voltage levels to blank (> + 5V) or
enhance {< —5V) the intensity of an oscilloscope display dur-
ing sweep (intensifies the marker frequency and blanks the
retrace} or ARB {(intensifies the current vector).

The X Axis output produces a voltage ramp from -8V to +5V
whose voltage is proportional to the sweep frequency. This
output is useful to drive the X Axis of plotters and
oscilloscopes.

The X3 output (only instruments with Option 001 have this
output} is a high voltage, low impedance output whose output
voltage is 3 times the displayed amplitude and offset when the
Main Qutput is terminated into 50Q. This output is capable of
sourcing + 30mMA peak current without clipping. The upper fre-
quency limit is TMHz.

The HPB is used to control the operation of the 3314A from a E:‘}ﬁ,"é'!.‘.ﬁ !
remote controller. This connector uses metric fasteners and is [+

not compatible with older cables using english threaded
fasteners. Metric fasteners are available from -hp- to upgrade
older cables.




SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION START FREQ -- 1kHz
STOP FREQ -- 10kHz
The following tests are designed to compare various MKR -- 5kHz

3314A parameters to their given specifications, in order
to 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 The following tests were developed using the

limits, may be copied without written permission from listed equipment. Similar equipment with
the Hewlett-Packard Co. equal or better performance may be used,

however, the operator will be responsible for
determining whether or not his or her results
are accurate.

NOTE

The following Performance tests include:

Frequency Accuracy ...................... 4-2
Time Axis and Variable Symmetry........... 4-3 4.2. FREQUENCY ACCURACY TEST
Internal Trigger Accuracy .................. 4-4
Triangle Linearity ........................ 4-5 This is a test to verify the accuracy of the 3314A output
Start/Stop Phase Accuracy . ................ 4-6 signal frequency.
Residual DC and DC Offset Accuracy........ 4-7
Square Wave Rise Time and Overshoot .. ... .. 4-8 Specification:
Sine Wave Harmonics ..................... 4-9
AM Ha.rmor}lcs .......................... 4-10 Range 1’2: 1(0.4070 of setting +0.2% of range)
VCOLinearity ......... ... ... ... .. .. 4-11 Range 3,4,5,6,: +(0.2% of setting +0.1% of
Phase Locked Loop Phase Accuracy ........ 4-12 range)
Amplltude AcCCUracy ..o, 4-13 Range 7,8: +(0.01% of setting + 50ppm/year)
Sine Wave Power Flatness. . ............... 4-14
Manual Sweep Accuracy ......... ... ...... 4-15 . .
Step Attenuator ACCuracy . ................ 4-16 Equipment Required:
Vernier Attenuator Flatness ............... 4-17 .
-hp- 5328A Universal Counter
Option 001 Performance Tests: ............ 4-18 -hp- 11048C 50 Ohm Feedthrough Termination
X3Gain Accuracy ..., 4-19 Procedures:
SinePower Flatness ...................... 4-20
Harmonic Distortion ..................... 4-21 A. Preset the 3314A.
Square Wave Rise/Fall Time ............. 4-22
Residual DCOffset ...................... 4-23 B. Set the 3314A as follows:
When ““PRESET”’ is pressed on the 3314A, the instru- Amplitude .......... ... [Vp-p
ment defaults to the following conditions: Frequency ...............c.ooeen... 19.99MHz
Frequency Range Hold ................... On
MODE -- Free Run
FREQ -- 1kHz C. Set the Counter as follows:
AMPTD -- [00mVp-p
OFFSET -- 0VDC Function ............................ Freq A
SYM - 50% » ReSOMULON ...\ ueetteaeanniannne 1Hz
TRIGGER SLOPE -- Positive Input Attenuation ........................ x1
TRIGGER LEVEL -- 1Vp-p Coupling ........cooiiiiiiiiiiini, DC
TRIGGER SOURCE -- Internal Channellnput ........ ... . ..., Com
PHASE -- 0°
N --1

D. Connect the output of the 3314A to the Counter

SW/TR INTVL -- 10ms 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.

Model 3314A

G. Using the Modify Knob only, set the frequency of
the 3314A to 00.1Hz.

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

1. 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.

4-2

Table 4-1. Recommended Equipment List

Instrument

Electronic Counter

High Speed Digital
Voltmeter

Synthesizer/
Function Generator

VHF Attenuator
(see note 1)

Spectrum Analyzer

Spectrum Analyzer

Thermal Converter

AC/DC Digital
Voltmeter
Resistor

Capacitor

Oscilloscope

Power Supply

BNC Tee Adaptor

BNC to Triax

Adaptor

50 Ohm Load

Critical Specs Recommended Mods!
Freq Measurement to 20MHz. Accuracy + 2 counts. -hp- 56328A
Resolution 8 Digits.
DC Voltage OV-10V Sample/Hold Measurement. -hp- 3437A
External Trigger: Low True TTL Edge Trigger, Trig-
ger Delay: Selectable, 10us to 140us.
Sine Output: 1kHz. -hp- 3325A
Amplitude: 1VRMS into 10kQ.
Atten: 100dB in 10dB steps, Freq Range 50Hz to -hp- 355D
20MHz, Impedance 509.
Freq Range 40MHz to 120MHz. -hp- 8557A
Amplitude Accuracy: +0.5dB.
Freq Range 20Hz to 40MHz. -hp- 3585A
Amplitude Accuracy: +0.5dB.
Input Impedance 50 Ohms, Input Voltage 3 VRMS. -hp- 11049A
Freq: 2kHz to 20MHz. Freq Response: +0.05dB.
DC Function: Acc.+0.05%, AC Function: True -hp- 3455A
RMS, Acc. £0.2%. Resolution 6 Digits.
1MQ + 5%.
Tuf
Vertical BW DC to 100MHz, Deflection 0.01V to -hp- 172BA
10V/Div. Horizontal Sweep: 0.05us to 1s/Div. x10
Mag Delayed Sweep.
Volts: -8VDC to +2VDC. -hp- 6235A
Amps: 1OmA.
Male Female Female/ BNC to Dual Banana Plug. -hp- 1250-0781

-hp- 1250-2277

Female BNC to Male -hp- 1250-0595
Accuracy +0.2%. -hp- 11048C
Power Rating: 1w.
Note 1: Variable Attenuator must be characterized.
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Figure 4-1. Frequency Accuracy Test

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.

NOTE
Allow the Counter at least 15 seconds to

stabilize and display the correct frequency
measurement.

Table 4-2. Frequency Accuracy Measurement
Parameters With Specified Limits

4-3. TIME AXIS AND VARIABLE SYMMETRY

This is a test to check the Symmetry function of the

3314A.
Specification:
%%Symmetry | Specification
50% 50% + 0.2% of period
5% 5% + 0.5% of period
95% 95% =+ 0.5% of period

Equipment Required:

3314A
Freguency
Setting (A) Upper Limit Lower Limit
19.99MHz 19.992MHz 19.988MHz
1899kHz 1999.2kHz 1998.8kHz
199.9kHz 200.5kHz 199.3kHz
19.99kHz 20.05kHz 19.93kHz
1999.Hz 2005Hz 1893Hz
199.9Hz 200.5Hz 199.3Hz
3314A
Frequency
Setting (B} Upper Limit Lower Limit
00.1Hz 0.3Hz 0.0Hz
001H 3Hz 0.0Hz
0.01kHz 30Hz OOHz
00.1kHz 300Hz OHz
001kHz 1000.1Hz 999.9Hz
0.01MHz 10.001kHz 9.999kHz

-hp- 5328A Universal Counter

-hp- 11048C 50 Ohm Feedthrough Termination

Procedures:

A. Preset the 3314A.

B. Set the 3314A as follows:

Function .......... .. ciiiiiiiiiiinn..
Frequency ............. ...,
Amplitude ...... ... ... .. ool

Symmetry ........ ..
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Figure 4-2. Time Axis and Variable Symmetry

C. Set the Counter as follows:

Function .............. ... .. ..., Per Avg A
Resolution .......................... 0.1kHz
Attenuation .............0.iiiiiiiaia.,, x10
Channel ASlope ............coivvvinnn.. +
ChannelBSlope ..., -
Coupling .........cooviiiiiiiiiiinnn., DC
{Both Channels)
Channel Input ......... ... ... ... ..... Sep

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:

%Symmetry = (t,/t)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 E 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 ......................... Per Avg A
Resolution ........................... IMHz
Attenuation ............c..iiiiiiiiiainn, x1
Coupling ....... .ot AC
Channel Input ......................... Com

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.
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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 Ohm Feedthrough Termination
-hp- 1250-0595 Triax to BNC Connector

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

Function .............. ... ... .. ..... Triangle
Amplitude ............. ... ... .. ... 10Vp-p

C. Set the Digital Voltmeter as follows:

Range ......... ... .. . L. 10V
Trigger ... Ext
Readings ......... .o, 1
Delay .....cviiiiii i 0.00055s

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 Measurement’’. 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 20
0.00065 30
0.00070 40
0.00075 50
0.00080 60
0.00085 70
0.00090 80
0.00095 90

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 90
0.0011 80
0.00115 70
0.0012 60
0.00125 50
0.0013 40
0.00135 30
0.0014 20
0.00145 10
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Figure 4-4. Triangle Linearity

H. Algebraically add the voltages recorded in the
“‘Positive Slope Measurement’” column and enter the
total in the “Ly’’ space.

I. Multiply Ly by 45 (which is £x) and enter the
result in the ZxLy space.

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

K. The equation for determining the ‘‘best fit
straight line’’ specification for each y value is:

y=mx + b

where m and b are constants to be calculated from data
previously taken.

NOTE

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

DELAY{us)

\ +5V

-5V

3314 4-5

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

_ Ixy — LxZy/n

Ix2 — (Zx)2/n
where Ix, Ly, Ixy, IxLy, Lz2, and (Zx)? are the
previously calculated values entered on the performance

test record, and n = 9 (the number of points to be
calculated).

M. Determine the value of b using the equation:
b = Zy/n — mZIx/n

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

y=mx +b

Enter each result on the Performance Test Record in the
‘‘Best Fit Straight Line’’ column.

O. Algebraically add the voltages recorded in the
‘“Negative Slope Measurement’’ column and enter the
total in the ““Ly’’ 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 Required:
-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:

Function ........... .. ciiiiieanns, Triangle
Amplitude ............ ... ..., 10Vp-p
Mode ... N Cycle
Trigger . ..., Negative Edge

C. Set the Digital Voltmeter as follows:

Range ......... . i 10V
Trigger .o e Ext
Readings .......ccoiiiiiiiiiniiiiinennnnn. 1
Delay ......coiviiiiiiiiiiian.. 0.00025s

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.

3314A

Ll IO HE,
t ¢ ot . e ¢ v o o |
LLL Ll
T e
LU L]ee e &l
@ L

TRIG \::OUT

3437A
SYSTEM VOLTMETER
1250-
ExT 0595
TRIG
11048C
3314 4-6

Figure 4-6.Start/Stop Phase Accuracy

47



Performance Tests

Model 3314A

3314A

¢ Ll
O
t 8 t & (5 £ 19 “ 7
‘l_ T Ty Gy
Lot
6L UL ]ee e ail"

3455A
6 1/72 DIGIT DWM

| 1048C luF

3314 4-7

Figure 4-7. Residual and Variable 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 is within +0.167V of the reading taken in
step H. (0.167V corresponds to 3° of phase difference.)

4-7. RESIDUAL DC AND DC OFFSET ACCURACY
This is a test to determine the accuracy of the Residual
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 uF Low Pass Filter
-hp- 11048C 50 Ohm Feedthrough Termination

Procedures: (Residual)
A. Preset the 3314A.
B. Set the 3314A as follows:
Frequency ..........coiviviiniian.. 100kHz
Amplitude ............. ... .o .. 10Vp-p

48

C. Set the Digital Voltmeter as follows:

Function ......... ... . ... ... DC
Trigger v v ettt et Internal
Range ...... .o Auto

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 test
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 Residual
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 4-8. Square Wave Rise Time and QOvershoot

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.

Table 4-3. Residual DC Offset Limits

3314A Residual Offset
Voitage Setting | Upper Limit | Lower Limit
10.00V 50mvV -50mV
1.000V 5mvV -5mV
100.0mV 0.5mV -0.5mV
10.00mV 0.1mV -0.1mV
Table 4-4. Variable DC Offset Limits
Voltage Setting DC Offset Upper Limit | Lower Limit
10.00V 5V 5.21V 4.78V
1.000V 5V 5.16V 4.84V
100.0mV 5V 5.16V 4.84V
10.00mV 5V 5.16V 4.84V
10.00V 0.887V 0.974v 0.8V
1.000V 0.887V 0.924v 0.85V
100.0mV 0.887V 0.924V 0.85V
10.00mV 0.887V 0.924V 0.85Vv
10.00V -0.887V -0.8v -0.974V
1.000V -0.887V -0.85V —-0.924V
100.0mV -0.887V -0.85V -0.924v
10.00mVv -0.887V -0.85Vv -0.924V
10.00V -5V -4.79V -5.21V
1.000V -5V -4.84V -5.16V
100.0mV -5V —-4.84V —-5.16V
10.00mVv -5V -4.84V -5.16V

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 I for the Offset of —5V.

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%t090%) ..o e 9ns
Square Wave Overshoot ....... <5% at 10Vp-p

4.9
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Figure 4-9. Sine Wave Harmonics

Equipment Required: B. Set the 3314A as follows:
hp- 1725A Oscilloscope™ Function ........ ot Square
_hp- 11048C 50 Ohm Feedthrough Termination Frequency .........c.covivnninnnn, 19.99MHz
Amplitude . ...... ... . ..o i 10Vp-p
*An Oscilloscope other than the 1725A may be used .
provided it has at least a 275MHz bandwidth. This is C. Set the Oscilloscope as follows:
necessary because the 3314{\’5 fast r ise.time in some in- Volts/Div oo e 2V
stances, can cause an _OSCIHOSCOPC with a bandwidth Time/div ....ovvii i 0.0lus/cm
< 275MHz to ring, and in turn, mask the 3314A’s actual COUPHING « e e e v, DC
response. Horizontal Display ...........ccovvveven. Main
Main Triggering ...........ccoovvinn. Positive
Procedures:
D. Connect the 3314A to the Oscilloscope as shown
A. Preset the 3314A. in Figure 4-8. -~

E. While observing the waveform on the
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 is on top of the Y-axis graticule. Note the
distance between the 10% 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. Set 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 is 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 until the
waveform is four divisions tall. The ‘‘intensified’’ por-
tion on the top of the wave should be <0.5V (1 minor
division).

4-3. SINE WAVE HARMONICS

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

Specification:
20Hzto SOkHz ...................... —55dB
S0kHzto 1.999MHz .................. —40dB
1.999MHz t0 19.99MHz .............. —25dB

Equipment Required:

-hp- 3585A Spectrum Analyzer
-hp- 8557A Spectrum Analyzer

Procedures:
A. Preset the 3314A.

B. Set the 3314A as follows:

Frequency .................. 20.0Hz (Range 3)
Amplitude .......................... 10Vp-p
Function ............ ... .. ... Sine
RangeHold ............... ... ... ....... On

C. 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 Range 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 “MKR—REF LVL” and wait
for the sweep to update the screen display.

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

F. Repeat steps D (parts 3-5) and E for the 3314A fre-
quency settings listed in Tables 4-5 and 4-6 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.

1. 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 the 8557A
Spectrum Analyzer as shown in Figure 4-9.

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

M. Set the 8557A as follows:

InputRange ....................... + 30dBm
Time/div ... ... e Auto
Start Frequency . ........coeviveeeneonn. IMHz

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.

Q. 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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Table 4-5. Sine Wave Harmonic Test Frequencies
3Hz Resolution Bandwidth

3314A Harmonics dB
Frequency | Range } 2nd 3rd 4th 5th 6th Tth
20.0Hz 3
100.0Hz 3
198.9Hz 3
- 55dB
100.Hz 4
1000.Hz 4
1999.Hz 4

Table 4-6. Sine Wave Harmonic Test Frequencies
300Hz Resolution Bandwidth

3314A Harmonics dB

Frequency | Range | 2nd 3rd 4th 5th 6th 7th

1.00kHz| 5

10.0kHz 5

—55dB

19.99kHz| 5

10.0kHz| 6
100.0kHz| 6
199.9kHz| 6

100.kHz| 7 —40dB
1000.kHz| 7
1999.kHz| 7

Table 4-7. Sine Wave Harmonic Test Frequencies
(8557A Spectrum Analyzer)

3314A Harmonics dB
Frequency | Range | 2nd 3rd 4th 5th Bth 7th
1.00MHz| 8
10.00MHz | 8 -~ 25dB
18.99MHz | 8

4.10. AM HARMONICS
This test measures the AM envelope distortion.
Specification:

Sideband harmonics 40dB below sideband level

4-12
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Equipment Required:
-hp- 3325A Synthesizer/Function Generator

-hp- 3585A Spectrum Analyzer
-hp- 11048C 50 Ohm Feedthrough Termination

Procedures:
A. Preset the 3314A.

B. Set the 3314A as follows:

Frequency ..........coiviiinennnnnnn. IMH:z
Amplitude ........... ... ... 10Vp-p
External Modulation .................... AM

C. Set the 3325A as follows:

Function ............ovieiiiiiiiinnnn Sine
Frequency .........covviiuiienieininnnn. 1kHz
Amplitude ............ ... ..l 1Vp-p

D. Press “INSTR PRESET” on the Spectrum
Analyzer and set it as follows:

Center Frequency ............covvnn.n. IMHz
Frequency Span ..............co.e.n. 10kHz

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

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

G. Press “MARKER” and place it over the carrier
peak.

H. Press “‘MKR—REFLVL"”.

1. Note the levels of the AM sideband harmonics
(located at 1kHz intervals from sideband) relative to
“DSPL LINE’”. The levels should not exceed this
reference.

4-11. VCO LINEARITY

This is a test to determine the linearity of the Voltage
Controlled Oscillator.

Specification:
+3% of setting

Equipment Required:
-hp- 6235A Triple Output Power Supply
-hp- 5328A Universal Counter

-hp- 3455A Digital Voltmeter
-hp- 11048C 50 Ohm Feedthrough Termination
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Figure 4-10. AM Harmonics

Procedures:
A. Preset the the 3314A.

B. Set the 3314A as follows:

Frequency .............. ..., 10MHz
Amplitude ................ .. ... ..., 10Vp-p
VOO o e On

Function ....................... Frequency A
Resolution .......................... 0.1kHz
Channel Input ......................... Com

D. Set the Voltmeter as follows:

Range .......coiiiiiii i Auto
Function .......... ..o i, DC
Trigger ..o Internal

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

F. Set the power supply voltage to —8V +10mV

and

record the frequency reading on the Counter. Frequency

should be 2MHz + 300kHz.

G. Set the power supply voltage to —4.5V +10mV

and record the frequency reading on the Counter.
quency should be 5.5MHz + 300kHz.

H. Set the power supply voltageto + 1V +10mV

Fre-

and

record the frequency reading on the Counter. Frequency

should be 11MHz + 300kHz.

4-12. PHASE LOCKED LOOP PHASE ACCURACY

This is a test to determine the Phase Accuracy of the

3314A Phase Locked Loop.
Specification:

+2 degrees of setting
Equipment Required:

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

4-13
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Figure 4-11. VCO Linearity

Procedures:
A. Preset the 3314A.

B. Set the 3314A as follows:

Function ....... ..., Square
Amplitude ........... ... .. i 1Vp-p
Trigger SOUICe . ...oovvvvininniennnn Ext
Mode ... i Fin x N
Trigger Threshold ................ ... ..., ov
Phase

C. Set the Synthesizer/Function Generator
follows:

as

Function ........covviiiiiinenenennn. Square
Amplitude ... ... .. . i, 1Vp-p
Frequency ........covveeiinninnnnnnns SO0Hz

4-14

D. Set the Universal Counter as follows:

Coupling .....ooviiieniiiiiniiiinnnnnn, DC
Attenuation ......... ... oo, x1
Slope Setting ................ Cha. +, Chb. +
Function ...................... Period Avg A
Periods Averaged ............ccvviiien.. 102
Channel Input ............. ... ... . ... Sep

E. Connect the Synthesizer/Function Generator and

the Universal Counter to the 3314A as shown in Figure
4-12.

F. Note and record the period (t) of the 50Hz signal
now being measured on the Universal Counter.

G. Change the function of the Universal Counter to

“TI Avg A-B”’ and record the corresponding period
(-
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Figure 4-12. Phase Locked Loop Phase Accuracy
H. The accuracy of the phase setting displayed on the NOTE

3314A can be determined by the following equation:
¢ = (t,/1)360°

where t is the period of the SOHz Synthesizer/Function

This test always results in positive phases.
Subtract 360° from the measured results to
obtain negative phase shifts.

Generator signal (constant throughout the test), and t; 4-13. AMPLITUDE ACCURACY

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.

I. 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.

NOTE

Sine/Square + 1% of setting +35mV
Triangle + 1% of setting +60mV

Equipment Required:

The data taken above can be entered into the
Performance Test Record for permanent
reference and comparison.

-hp- 3455A Digital Voltmeter
-hp- 11048C 50 Ohm Feedthrough Termination

4-15
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Figure 4-13. Amplitude Accuracy

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

Frequency .......... ..ot 10kHz
Amplitude ............ ... .. ... 10Vp-p

C. Set the Digital Voltmeter as follows:

Range ... Auto
Function .............cc i, AC
Trigger . .oovvii i Internal

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

NOTE
Cable length between the 3314A 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,

I. 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 to 50kHz + 0.04dB
S0kHz to IMHz + 0.17dB
IMHz to 19.99MHz + 0.8dB

Equipment Required:

-hp- 3455A Digital Voltmeter
-hp- 11049A Thermal Converter

NOTE
For accurate test results, allow the 3314A
and the Thermal Converter time to settle and
adjust to surrounding temperatures. Avoid
sudden temperature changes around 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 ............. ... . .. 7.5Vp-p
Frequency ............. ... ... ... ... 10kHz

C. Set the 3455A as follows:

Range ... 1

Function .......coiiiiiiniiiniaennnnenns DC

0 5170 Internal
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.

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

50kHz
800kHz
IMHz
5MHz
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) = 20 Log (Step E Reference/Step K
Reference)

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

N. If Drift(dB) is > 0.025dB, the data taken in steps
F,G,H, and I 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  + 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 ............ ... ... .. ... 10Vp-p
Start Frequency ....................... IMHz
StopFrequency ..............ccan... 10MH:z
SWEED .ttt e e Linear

4-18

C. Set the Counter as follows:

Function ....................... Frequency A
Resolution ................. ... ... ..., 10Hz
Channel Input ......................... Com

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 compares the accuracy of the 3314A Step At-
tenuator against an attenuator of known precision.
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Figure 4-16. Step Attenuator Accuracy

Specification:
0.001Hz to S0kHz +0.05dB
50kHz to 19.99MHz (20dB,40dB Attenuation)
+0.3dB

S50kHz to 19.99MHz (60dB attenuation only)
+(0.5dB

Equipment Required:

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

*NOTE
This attenuator must have current certifica-
tion data at frequencies of 50kHz, IMHzZ,

20MHz, and attenuations of 20dB, 40dB,
and 60dB.

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

Frequency ............coiiiiiiiiaa.. SO0kHz
Amplitude ............. ... ... ... 10Vp-p

C. Set the 355D to 20dB attenuation.

D. Connect the 3314A to the Attenuator and
Spectrum Analyzer as shown in Figure 4-16.

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

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

3. Set Frequency Span to 2x Center Frequency.
4. Enable “COUNTER".

S. Press “MKR—-CF’.

6. Disable COUNTER

7. Press “MANUAL”.

8. Press “CLEAR A”".

9. Press “MKR—REF LVL”.

10. Set ““dB/DIV”’ to 1dB.

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

12. Set Video Bandwidth to 10Hz.
13. Press ‘“‘OFFSET”.
14. Press “ENTER OFFSET’’.

15. Press ‘‘SAVE (off)’’, ‘4 (cal)’’.

4-19
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F. Using the Range Down function, set the amplitude
of the 3314A to 1.000Vp-p.

G. Set the attenuation on the 355D to 0dB.

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-
sertion 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 function, set the
amplitude of the 3314A to 100mVp-p.

N. Set the attenuation of the 355D to OdB.
O. Repeat steps H&I.
P. Set the attenuation of the 355D to 60dB.

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

R. Repeat step E.

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

T. Set the attenuation of the 355D to 0dB.
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 3314A Vernier At-
tenuator.

Specification:
20Hz to 50kHz +0.03dB
SO0kHz to IMHz +0.16dB
IMHz to 20MHz

+0.7dB
Equipment Required: ‘

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

4-20
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*NOTE

This attenuator must have current certifica-
tion data at frequencies of 10kHz, 50kHz,
IMHz, 20MHz, and attenuations of 10dB
and 20dB.

Procedures:
A. Preset the 3314A.

B. Set the 3314A as follows:

Frequency .............c.coiiiiiiinn.. 10kHz
Amplitude .......... ... ... ... ... 10Vp-p
RangeHold ............................. On

C. Set 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".

5. Press “MKR—-CF”’,

6. Disable COUNTER.

7. Press “MANUAL”.

8. Press ““CLEAR A,

9. Press “MKR—REF LVL”,
10 Set ““dB/DIV”’ to 1dB.

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

12 Set Video Bandwidth to 10Hz.
13. Press ‘‘OFFSET”.

14. Press ““ENTER OFFSET”.

15. Press “‘SAVE (off)”’, ‘4 (cal)’.

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

G. Set the attenuation of the 355D to 0dB.

“a



Model 3314A

Performance Tests

3314A

CE 0T
iiiLhLLLLL
Lottt

ﬂ@t_Ifi_N@°@°tﬂ@ L

ouT 3550
ATTENUATOR

3585A
SPECTRUM ANALYZER

5000
INPUT

3314 4-17

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.

I. 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 Attenuation’ 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 At-
tenuation” at 50kHz, IMHz, and 20MHz
will be compared. (See Table 4-10.)
J. Set the attenuation 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 I.
M. Set the attenuation of the 355D to 10dB.

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

O. Repeat steps E through 1.
P. Set the attenuation of the 355D to 10dB.

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

R. Repeat steps E through I.
S. Set the attenuation of the 355D to 20dB.

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 OdB.

X. Repeat steps H & 1.

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

Z. Set the amplitude of the 3314A to 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 IMHz.

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 B. Set the 3314A as follows:
These tests measure the performance of Option 001 to Frequency ... 10kHz
determine its functional quality. Amplitude ....... .. .. ... 10Vp-p

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 5009 Feedthrough Termination consisting of:
1 4994 resistor, -hp- part number 0698-4123

Procedure:

A. Preset the 3314A.

4-22

C. Connect the 50 Ohm Feedthrough to the 3314A’s
Main Output. Connect the 5009 Feedthrough Termina-
tion to the 3314A’s X3 Output.

D. Set the digital voltmeter to measure = 3.5VRMS

and then measure and record the voltage from the Main
Output (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%
Vi
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4-20. SINE POWER FLATNESS

This test measures the X3 Qutput’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 450Q resistor, -hp- part number 0698-3510

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

Frequency ....... ... ... .. . L. 10kHz
Amplitude ........... ... ... ... 10Vp-p

C. Connect a 50 Ohm Feedthrough Termination to
the 3314A’s Main Output. Connect the 450Q Series
Voltage Reducer to the 3314A’s X3 Output.

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 SO0kHz 500kHz IMHz

I. Measure and record the thermal converter’s output
voltage (V20Hz, VSOkHz, V500kHz, VIMHz).

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

0.1dB RANGE = Vref + (Vref — VI 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 5009 Feedthrough Termination consisting of:
1 499Q resistor, -hp- part number 0698-4123

4-23
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Procedure: 4-22. SQUARE WAVE RISE/FALL TIME

A. Preset the 3314A. This test uses a wide bandwidth oscilloscope to measure

B. Set the 3314A as follows: the rise and fall time of a 10kHz, 30Vp-p square wave.

Required Equi :
Frequency ........ ... ... ... .. ... 20Hz €quired Equipment
Amplitude ....... ... 10Vp-p “hp- 1725 275MHz Oscilloscope

. -hp- 11048C 50 Ohm Feedthrough Termination
C. Connect the 50 Ohm Feedthrough Termination to A 5002 Feedthrough Termination consisting of:

the 3314A’s Main Output. Connect the 500Q Feed- . L 41
through Termination to the 3314A’s X3 Output. I 499 resistor, -hp- part number 0698-4123

D. Connect the spectrum analyzer’s IMQ input to the Procedure:
3314A’s X3 Output. Set the spectrum analyzer to A. Preset the 3314A
measure the fundamental and at least 7 harmonics. Use ) ’
the Marker function to measure the level difference bet- B. Set the 3314A as follows:
ween the fundamental and the largest harmonic. ’ ’
E. Change the 3314A’s frequency to each of these iﬁ%‘fﬁ?ﬁé """"""""""""""" 1100\]/(;_{;
values and then repeat step D. AMPALIAE - S.(il'j;;),re W
S0kHz IMHz
1725A
3314A 0SCILLOSCOPE
| = \
o Qo0 !
D 1] FEEDTHRU m
E:] L_ L L L L
e ‘OLLLI..L:HO ._Ll o0
D

LJ 500
FEEDTHRU
NO CONNECTION
3314 0P 003
FIGURE BS

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 Output. Connect the 500Q Feed-
through Termination to the 3314A’s X3 Output.

D. Connect the oscilloscope’s IMQ input to the
3314A’s X3 Output.

E. Set the oscilloscope 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 .1uS/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 5000 Feedthrough Termination consisting of:
1 499Q resistor, -hp- part number 0698-4123
Procedure:
A. Preset the 3314A.
B. Set the 3314A as follows:

Function ...... ... ... . ... ... .. ... ...... OFF
Offset .. ovDC

C. Connect the 50 Ohm Feedthrough Termination to
the 3314A’s Main Output. Connect the 500Q Feed-
through Termination to the 3314A’s X3 Qutput.

D. Measure the DC voltage at the X3 Output. This
voltage should be within 40mV of 0VDC.

3314A

———

60 f

5000
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H
oL 'L lo o“L?"o ﬂ

3455A
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[
P YT

A

500
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NO CONNECTION
3314 OF 001
FIGURE 8

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

HEWLETT-PACKARD MODEL 3314A Tests Performed By

FUNCTION GENERATOR Date

SERIAL NO.

FREQUENCY ACCURACY TEST:

Counter

3314A Frequency (A) Specification Reading
19.99 MHz + 2000 Hz
19989 kHz + 200 Hz
199.9 kHz + 600 Hz
19.99 kHz + 60 Hz
1899. Hz + 6 Hz
199.9 Hz + 6 Hz

3314A Frequency (B)

00.1 Hz + 0.2 Hz
001 Hz + 2 Hz
0.01 kHz + 20 Hz
00.1 kHz + 200 Hz
001 kHz + 0.1 Hz
0.01MHz + 1Hz

TIME AXIS AND VARIABLE SYMMETRY:

% Symmetry Specification Calculated%
50% + 0.2%
5% + 0.5%
95% + 0.5%

INTERNAL TRIGGER ACCURACY:

Period | Specification ‘

Counter
Reading

10.0ms |

+ 0.001 ms l
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PERFORMANCE TEST RECORD (Cont'd)

TRIANGLE LINEARITY

Positive Slope Calculated Best

x Values Measurement x Times y Fit Straight Line Tolerance*
x =1 10% {yq) + 0.02V
X, = 2 20% {y,} + 0.02V
X; =3 30% (ys) + 0.02V
X, = 4 40% lyy) + 0.02V
x5 =56 50% lyg) + 0.02v
Xg = 6 60% lyg) + 0.02Vv
xy=7 70% ly;) + 0.02v
xg = 8 80% (yg): + 0.02v
Xg = 9 30% {yg) + 0.02v

Lx = 45 Ly Exy

(Ex)? = 2025 Ix Ly m=

x? = 285 b =

*Tolerance is the maximum allowable difference between the ‘‘Positive Slope Measurement’’
{or “Negative Slope Measurement’’) and the ’’Calculated Best Fit Straight Line’’ value.
Tolerance is calculated by:

Tolerance = (Triangle Amplitude)}{Specification)

(10Vp-pH0.2%)

= 0.02v
Negative Slope Calculated Best

x Values Measurement x Times y Fit Straight Line Tolerance*
Xg = 8 90% {yg) + 0.02V
xg = 8 80% lyg) + 0.02v
X, =7 70% {y;) + 0.02v
xg = 8 60% lyg) + 0.02V
X =5 50% {ys) + 0.02V
X, =4 40% (y4) + 0.02V
Xg =3 30% {yg) + 0.02v
X, = 2 20% ly,} + 0.02V
xg =1 10% {y,) + 0.02V

Ix = 45 Zy xy

{Ex)2 = 2025 Ix Ly m=

Lx? = 285 b =
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PERFORMANCE TEST RECORD (Cont'd)

N CYCLE PHASE ACCURACY:

Step E Reading Step F Reading

AVG

Specification | Step H Reading

RESIDUAL DC AND DC OFFSET ACCURACY:

+ 0.167V |

{Residual)
3314A Voltage Offset Specification | Voitmeter Reading
10.00V ov + 0.05V
1.000V ov + 0.005V
100.0mV ov + 0.0005V
10.00mV ov + 0.00005V
{Variable)
3314A Voltage Offset Specification | Voltmeter Reading
10.00V 5V + 0.21V
1.000V 5V + 0.16V
100.0mV 5V + 0.16V
10.00mV 5V + 0.16V
10.00V 0.887Vv + 0.087V
1.000V 0.887Vv + 0.037V
100.0mV 0.887V + 0.037V
10.00mV 0.887V + 0.037V

DC OFFSET ACCURACY {cont):

3314A Voltage Offset Specification | Voltmeter Reading
10.00V - 0.887V + 0.087V
1.000V - 0.887V + 0.037V
100.0mV - 0.887V + 0.037V
10.00mV - 0.887Vv + 0.037V
10.00V - 5V + 0.21V
1.000V - BV + 0.16V
100.0mV -\ + 0.16V
10.00mV - 5V + 0.16V
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PERFORMANCE TEST RECORD (Cont'd)

SQUARE WAVE RISE TIME AND OVERSHOOT:

Rise Time Fall Time
Oscilloscope Oscilloscope
Specification Reading Specification Reading
< lem < lem
Overshoot
Oscilloscope
Specification Reading
+ 0.5V
SINE WAVE HARMONICS:
3314A Frequency | Range Specification Pass Fail
20.0Hz 3 HARMONICS < —55dB
100.0Hz 3 HARMONICS < -55dB
189.9Hz 3 HARMONICS < - 55dB
100.Hz 4 HARMONICS < —55dB
1000.Hz 4 HARMONICS < - 55dB
1999.Hz 4 HARMONICS < —55dB
1.00kHz 5 HARMONICS < —55dB
10.00kHz 5 HARMONICS < -55dB
19.99kHz 5 HARMONICS < - 55dB
10.0kHz 6 HARMONICS < - 55dB
100.0kHz 6 HARMONICS < —-40dB
198.9kHz 6 HARMONICS < —40dB
100.kHz 7 HARMONICS < -40dB
1000.kHz 7 HARMONICS < -40dB
1999.kHz 7 HARMONICS < —40dB
Measured Levels
2nd 3rd 4th 5th 6th 7th
1.00MHz 8 - 25d8B
10.00MHz 8 —25dB
19.99MHz 8 —25dB
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PERFORMANCE TEST RECORD (Cont'd)

AM HARMONICS:

Specification | Pass | Fail

Harmonic Levels Below ‘’'DSPL Line’’ Reference l l

VCO LINEARITY:

Power Supply Voltage Specification Counter Reading
-8V t 10mV 2MHz + 300kHz
-4.5V £ 10mV 5.5MHz + 300kHz
1V £ 10mV 11MHz + 300kHz

PHASE LOCKED LOOP PHASE ACCURACY:

3314A Phase Setting Specification (t) (ty) Calculated Phase
-199.9° SETTING £ 2°
-90° SETTING % 2°
o° SETTING £ 2°
90° SETTING + 2°
189.9° SETTING ¢ 2°

AMPLITUDE ACCURACY:

Function Specification Voltmeter Reading
Sine 3.5635V + 0.0477V
Square 5.0V + 0.0477V

Triangle 2.8867V = 0.0477V

SINE WAVE POWER FLATNESS:

Step E Reference
Drift(dB) =20 Log <0.025dB
Step K Reference

7.5V
Flat E dB)=201L
atness Error(dB) 9 (Displayed Amplitude)

Step E Reference_____ Drift(dB}

Step K Reference
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PERFORMANCE TEST RECORD (Cont'd)

Table 4-8. Sine Wave Power Flatness

3314A Frequency

3314A Displayed
Amplitude

VREF

Specification

Caleulated
Flatness Error

100 Hz

50 kHz
800kHz
1MHz
5MHz

19.99MHz

+ 0.04dB
+ 0.04dB
+ 0.17dB
+ 0.17dB

+ 0.8dB

+ 0.8dB

MANUAL SWEEP ACCURACY:

*Start Freq’’ | ‘‘Stop Freq’’ Specification Counter Reading
1 MHz 10 MHz 1 MHz = 100 kHz
100 kHz 1 MHz 100 kHz + 1 kHz
10 kHz 100 kHz 10 kHz + 400 Hz

Table 4-9. Step Attenuator Accuracy

3585A 355D
3314A Frequency 355D Attenuation Marker Amplitude Insertion Loss Actual Attenuation Upper Limit Lewer Limit
20 dB 20.05 dB 19.95 dB
50 kHz 40 dB 40.05 dB 39.95dB
60 dB 60.05 dB 59.95 dB
20 dB 20.3 dB 19.7 dB
1 MHz 40 dB 40.3 dB 39.7 dB
60 dB 60.5 dB 59.5 dB
20dB 20.3 dB 19.7 dB
19.99 MHz 40 dB 40.3 dB 39.7 dB
60 dB 60.5 dB 59.5 dB
Example: Actual Attenuation = 355D Attenuation Setting + {Marker Reading - Insertion Loss)
= 20dB + (0.01dB - {- 0.013 dB)}
= 20.023 dB

432




PERFORMANCE TEST RECORD (Cont'd)
Table 4-10. Vernier Attenuator Flatness
3585A 355D
3314A Frequency 355D Attenuation Marker Amplitude Insertion Loss Actual Attenuation Upper Limit Lower Limit
10 dB *Ref
10 kHz
20 dB *Ref
10 dB Ref +0.03 dB | Ref ~0.03 dB
50 kHz
20 dB Ref +0.03 dB | Ref —0.03 dB
10dB Ref +0.16 dB | Ref —0.16 dB
1 MHz
20 dB Ref +0.16 dB | Ref -0.16 dB
10 dB Ref +0.7 dB Ref —0.7 dB
19.98 MHz
20dB Ref +0.7 dB Ref -0.7 dB
Example: Actual Attenuation = 355D Attenuation Setting + {Marker Reading - Insertion Loss)
= 20dB + {0.01 dB — {-0.013 dB}))
= 20.023dB

*Reference for attenuation flatness.
OPTION 001:

X3 Gain Accuracy:

Voltmeter Reading Vi1
~ 3.5VRMS
Voltmeter Reading v2
~ 10.6VRMS
Gain Error (%) = - 3] x 100%

V2
V1
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PERFORMANCE TEST RECORD (Cont’d)

SINE POWER FLATNESS:

Vref V1 Limit V2 Limit V3 Limit
3314A Frequency Thermal Converter Qutput Voltage
20Hz
50kHz
500kHz
1MHz

The recorded voltages for 3314A frequency settings of 20Hz and 50kHz should fali 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:

0.5dB Range = Vref + (Vref - V2 Limit)

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

1.6dB Range = Vref + (Vref - V3 Limit}

HARMONIC DISTORTION:

3314A Frequency Fundamental Level (dB)

Harmonic Levels (dB)

20Hz 2nd

3rd
4th
5th
6th
7th

Harmonic Levels are acceptable if:

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



PERFORMANCE TEST RECORD (Cont’d)

3314A Frequency

Fundamental Level (dB) Harmonic Levels (dB)

50kHz

2nd

3rd

4th

5th

6th

7th

Harmonic Levels are acceptable if:

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

3314A Frequency

Fundamental Level (dB) Harmonic Levels (dB)

1MHz

2nd

3rd

4th

5th

6th

7th

Harmonic Levels are acceptable if:

(Fundamental Level - Highest Level in Harmonics Column) < —38dB

SQUARE WAVE RISE/FALL TIME:

Rise Time

Fall Time

Specification

Oscilloscope
Reading

Oscilloscope
Specification Reading

<200ns

RESIDUAL DC OFFSET:

Specification

<200ns

Measured Offset

<40 mVdc
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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
instrument 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 DrainCheck .................... 5-2
Power Supply Adjustment ................ 5-3
5V Switching Supply

Frequency Check .............. ...t 5-4
Crystal Oscillator

Frequency Check ....................... 5-5
RAM/ROM Test .......ooviivnneennnn.. 5-6
Amplitude Calibration

Reference Voltage Check ................. 5-7
Multiplex DAC Offset

Adjustment ............ ... ..., 5-8
Frequency Accuracy

Calibration Adjustment .................. 5-9
Z-Axis Polarity

Observation ..........cvveieiiinnnnen.. 5-10
Log Sweep Start Frequency

Adjustment ............. ... ... ..., 5-11
Linear Sweep Start.

Frequency Adjustment ................. 5-12
DC Offset Adjustment ................... 5-13
Phase Lock Phase Adjustment ............ 5-14
Symmetry Adjustment ................... 5-15
Hold Phase Zero Adjustment ............. 5-16
DC/AC Balance Adjustment ............. 5-17
Low Frequency Harmonic

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

Pad Selection ......................... 5-19
High Frequency Harmonic

Distortion Adjustment .................. 5-20
Attenuator High Frequency

Compensation Adjustment .............. 5-21
x3 (Option 001) Functional Check .......... 5-22

* It is recommended that a routine adjustment of the
3314A be performed at least once a year.

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

5-21/22.
I 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 A3BI
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 ............ ... ciiiiiinennt. DC
Range ........ . oo, Auto
Trigger ..ot e Internal
Math .. ... . Off
Sample Rate ...................... 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 A3RI13 indicates excessive current drain which
may result in the discharge of A3BI.
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Adjustments

Tabile 5-1. Recommended Equipment List

Equipment

Critical Specifications

Recommended Model

Digital Voltmeter

Universal Counter

Oscilloscope

Spectrum Analyzer
Synthesizer/
Function Generator
50Q Load

Spectrum Analyzer

BNC/TEE Adaptor

10:1 Probe

DC Function, Acc. +0.05%.
Resolution 6 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 0.05us.

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

Sine Output: 1kHz.
Amplitude: 1VRMS intc 10k.

Accuracy: £0.2%.
Power Rating: 1w.

Freq. Range 40MHz to 120MHz.
Amplitude Acc: +0.5dB.

Male Female Female BNC.

1MQ, 20-26pf input capacitance.

-hp- 3455A

-hp- 56328A

-hp- 1725A

-hp- 3585A

-hp- 3325A

-hp- 11048C

-hp- 85588

-hp- 1250-0781

-hp- 10041A

Model 3314A

NOTE

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

RAM:s.

Servicing personnel should wear a static con-
trol wristband 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.

E. Measure the voltage at pin 18 of A3U211 with
respect to ground. The voltage should be = 2.5VDC but -
< 3.5VDC.

NOTE

This step is a check to insure that the short
applied in step D did not drain A3BI 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 +SVDC supply.

D. Simultaneously 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

Equipment Required:

-hp- 3455A Digital Voltmeter
Procedures:

A. Preset the 3314A.

B. Set the digital voltmeter as follows:

> 2.20V, suspect not only bad RAMs, but
also the possibility that A3CR2 may have
been destroyed while probing. This would
result in current loading by the power sup-
plies.

5-2

Function ......... ... o, DC
Range ....... ... i Auto -~
Trigger « oo i Internal
Math ..... . ... Off
Sample Rate ...................... Maximum
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Model 3314A

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

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

E. Measure the +15VDC supply with respect to
ground on A1J5 pin 20.

F. If necessary, adjust A3R114 until +15VDC
+5mV 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 JI through J3 have been
disconnected the voltage remains below the
required level, suspect problems with either
the controller 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 .......... ... ivvevenenn.. Freq A
Resolution ..........oviiiiiiinennen.. 1Hz
Level A ... Preset
SlOPE v e +
Coupling ...oovviiiie it e AC
Attenuation ............. .o x10
Input Termination ..................... 1 MQ
SampleRate .................... Adjust CCW

as necessary

C. Using the probe, measure the Switching frequency
at the collector of A3Q108. 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 OSCILLATOR 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 ........... ... o, Freq A
Resolution .........coviviiiiiiinninnnnn 1Hz
Level A ... .. . . Preset
SlOPE .« ot +
Coupling ...t AC
Attenuation .........c.ieieiiiiiiiiiiian x10
Input Termination ..................... 1 MQ
SampleRate .................... Adjust CCW

as necessary

C. Using the counter, measure the Crystal Oscillator
frequency at A3TP5S (MPU CLK 1) and A3TP4 (MPU
CLK 2). The frequency should be 1.0MHz + SO0Hz.

NOTE
If the frequency measured in step C is out-

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
simultaneously pressing the ““ARB’’ key.
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Table 5-2. RAM/ROM Location and Reference LED's

ROM Test
LED FREQ | AMPTD | OFFSET | SYM PHASE N
Reference | U238 | U236 U210 | U209 | U208 | U207
Designator
ROM
Address 4000- | 6000- | 8000- | AGOO- | COOO- | EOQO-
Block 5FFF | 7FFF SFFF | BOOO | DOOO | FFFF
RAM Test
SWITR START s$T0P
LED INTVL FREQ FREQ MKR
Reference U234 U233 U211 U212
Designator
RAM UPPER4 LOWER4 UPPER4 LOWER4
Location NMOS NMOS CMOS CMOS

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 most 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) LED:s 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.

1. Press Modify keys “—"" and ““—"’ to verify that
they toggle segments ‘‘F’” and ‘‘E’’ respectively.

5%:t°

D

Figure 5-1. Seven 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 ........ .o i, DC
Range ........ ... .. i Auto
Trigger ..ot e Internal
Math ... e Off
Sample Rate ...................... Maximum

C. Using the voltmeter, measure the voitage between
Al1U80S pin 3 and ground. The level should be
+5.515VDC +0.005V.

D. Measure the voltage between A1U805 pin 6 and
ground. The level should be —5.515VDC +£0.005V.

“N
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NOTE

If the voltages measured in steps C and D are
outside their given tolerances, check the
levels of the +15VDC and — 15VDC sup-
Dlies. Adjust the supplies if necessary and
repeat steps C and D of this test. If the
voltages still do not meet the specification,
check the values of AIR804 through A1R807
against those given on the schematic.
A1U805 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 ...... ... DC

Range ..., Auto

Trigger « v Internal

Math ..o Off

Sample Rate ...................... Maximum
NOTE

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

C. Using the voltmeter, measure the DC voltage 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 +0.1mV is measured.

NOTE

Sweep and Amplitude accuracy are affected
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 A3S1(4) and A3SI1(5) to the ‘“‘closed”’ posi-
tion.

C. Turn the 3314A OFF, then ON.

D. Return A3S1(4) and A3S1(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 “E31°’ continues to be displayed, press
the “‘Range Up’’ key four times to set the
frequency to 10MHz. [f ‘“E31” was
displayed as the frequency changed fo
10MHz, adjust A1C218 (IOMHz Adjust) in
either direction and perform a calibration
(“Blue’’, “RCL’’}). Repeat adjustment and
calibration until ““E31”° no longer appears
when the calibration is performed. (If E31
continued to appear after adjusting AIC218,
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 is toggled.
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Figure 5-2. Z-Axis Polarity Observation

Equipment Required:

-hp- 1725A Oscilloscope
Procedures:

A. Preset the 3314A.

B. Set the oscilloscope as follows:

Volts/Div .. v v 5V
Coupling ..., DC
Vert Display .........ccoiviiiiininn... A
Internal Trig ... A
Time/Div . ... 2ms
Horiz Display .........ccoiiiiiiian. Main

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 A2S501 is in the “BLK +”’ posi-
tion. If A2S501 is in the ““BLK -’ 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
position as soon as this test is completed.
F. Switch A2S501 from its previous state and observe

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

5-6

G. Return A2S501 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 ............ccviiiiiun.. Per Avg A
Periods Averaged ........... ... oot 10
Level A ... Preset
SloPE « ot e +
Coupling ...oovvvnri i i AC
Attenuation ......... ... i x1
SampleRate .................... Adjust CCW

as 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’’.



Model 3314A Adjustments

l 27Vp-p— 30Vp-p l
27Vp-p—30Vp-p |

Figure 5-3. Z-Axis Polarity Observation “BLK+" Figure 5-4. Z-Axis Polarity Observation “BLK-"

G. Press “‘Stop Freq”” and record the period 5-12. LINEAR SWEEP START FREQUENCY ADJUSTMENT
measured on the counter. (This period should be be-
tween 97.8us and 102.2us.) This adjustment insures accurate Linear Sweep Start
frequencies by providing the proper reference to the
H. Press ‘‘Start Freq’’. 1000Hz should now be Multiplex DAC.
displayed on the 3314A.
Equipment Required:
I. While monitoring the counter’s display, adjust
A2R427 (Log Sweep) until a reading 10x the period -hp- 5328A Universal Counter
recorded in step G (* 1us) is measured on the counter.
Procedures:

A. Preset the 3314A.
NOTE

L ) B. Set the counter as follows:
If this adjustment fails to provide accurate

Log Sweep Start frequencies, suspect pro- Functiop ............................ Freq A
blems with either the frequency generator on Resolution ....vvveiiiiiineeiinnninnnns 1Hz
the Al board, the Freq/Sym DAC, or the Level A oot i it Preset
FCV line. Slope T R EREETEE +
Coupling .. ovvieiii e AC
ALtenuation ........iiiiiiiii i x1
5328A
3314A |OOMHz UNIVERSAL COUNTER
¢ l_’ll_
- ¢ L‘[:::::::::] (::) Ll . CHA
¢ o ¢ 000 0O 66
!l_ S g Gy N Iy Wy S

Lo

[@ L UL @“@“C”g oL

SYNC \

3314 5-5

Figure 5-5. Log Sweep Start Frequency Adjustment
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Figure 5-6. Linear Sweep Start Frequency Adjustment
C. Connect the 3314A to the counter. B. Set the 3314A as follows:
D. Enable the 3314A “‘Linear Sweep’’. Function ............ ... i, Off
DCOffset ..........ciiiiiiinin., 0.002V

E. Perform a calibration of the Sweep Stop frequen-
¢y 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 100.3ps.)

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

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

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

5-13. DC OFFSET ADJUSTMENT

This adjustment assures accurate DC Offset levels.
Equipment Required:

-hp- 3455A Digital Voltmeter
Procedures:

A. Preset the 3314A.

5-8

C. Set the voltmeter as follows:

Function .......... ... ..o i, DC
Range ....... ... i Auto
Trigger ... Internal
Math ... ..o Off
Sample Rate ...................... Maximum

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
0.002VDC +5mV is indicated by the voltmeter.

NOTE

If small errors between the actual and dis-
played offset continue to exist after ad-
Jjusting A2R267, check the values of
A2R233, A2R234, A2R264, A2R265, 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.

AI“
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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 .................. DC DC
Procedures: Volts/Div . ................. 0.5V 0.5v
Vert Display ........ ...t Alt
A. Preset the 3314A. Int THig ..o e B
Time/Div ... .. .00 0.02ms
B. Set the 3314A as follows: DLY Timelnt .................... Delta T Off
HorizDisplay ........cooviiiiinanen... Main
Mode ... Fin x N
Trigntvl ... 0.1ms D. Connect the ‘‘Sync’ and ‘‘Trigger”” outputs of
the 3314A to oscilloscope channels A and B respective-
ly.
| 725A
3314A 0SCILLOSCOPE
L ( h
L JOE
E v oL . Lo L L
LLL il [:]
A (9 9 o o 3
L LL L l S I ) S W
LLUL [@“@”Ek o.L X )
\ ‘ ~
TRIG Xsmc / CH A CH B
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Figure 5-8. Phase Lock Phase Adjustment
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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. Observe 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 0.5us.

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 edge on the y-axis graticule*. The
edges should not be more than 166ns apart.

*Note*
Expect at least lus of phase jitter on the
“Sync”’ falling edge. Adjust the edge so that

the y-axis graticule appears in the ‘‘center’
of the jitter.

5-10

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

N. Adjust A2R108 (Phase — 180) so 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.

*Note*

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

O. 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.

Q. 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.



Model 3314A

Equipment Required:

-hp- 3585A Spectrum Analyzer
Procedures:

A. Preset the 3314A.

B. Set the 3314A as follows:

Amplitude .......... .o il 3Vp-p
Function ........... .ot triangle

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

StopFreq ....cooviiniii 10kHz
@031 111> O N On

E. Connect the 3314A to the spectrum analyzer by
first removing phono cable A1J8 from the instrument.
Second, move the ““Sync’’ cable from A1J1to A1J2 and
connect the 3314A to the analyzer’s 50Q input via the
3314A’s ““Sync’’ 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:

“MKR - OFS—-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.

I. Press ““‘Cont’’ on the spectrum analyzer. Observe
that the 1kHz spectrum up to the 9th harmonic is
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 AlJl.

Adjustments

NOTE
If this adjustment fails to yield satisfactory
results, check for possible problems with
either the Freq/Sym DAC or the A1UI03
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:

Mode ... e Gate
Frequency .......c.ovvevveiniiinniinn. 10kHz
Amplitude ...... ... ... i 10Vp-p
Function ...........coviviieiennn.n. triangle
Triglntvl ... Ims

C. Set the oscilloscope as follows:

Volts/Div . oo 2V
Time/Div ..o 0.2ms
Couplinng . ..vviie i 500
Vert Display . ..., A
IntTrig ..o e A .
Horiz Display ......coviiiiiiiiin. Main

D. Connect the 3314A to the oscilloscope.

E. 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 Cycle, and ARB modes
are affected by this adjustment.

5-17. DC/AC BALANCE ADJUSTMENT
These adjustments minimize residual signals at 0V
amplitudes and insure amplitude accuracy while

‘“Amplitude Range Hold”’ is activated.
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Figure 5-10. Hold Phase Zero Adjustment
Equipment Required: E. Set the oscilloscope as follows:
-hp- 1725A Oscilloscope Volts/Div ... 0.01V
Time/Div .. ..o e 0.1ms
Procedures: Vert Display ...l A
Int Trig oo e e A
A. Set A3S1(4) and A3SI(5) to the “‘closed’ posi- HorizDisplay ........ocvvivviiiia... Main
tion. Coupling .....coovviin e 50Q
BWLimit .....ooooeiiiiiiin 20MHz
B. Turn the 3314A OFF, then ON. Main Triggering ..........ccoviiiiniiennnn Ext
C. Return A3S1(4) and A3S1(5) to the ““open’’ posi- F. Set the Coupling Select lever on the oscilloscope to
tion. ground and center the trace on the x-axis graticule.
D. Press ‘“‘Range Up’’. (The 3314A is now in Test G. Set the coupling on the oscilloscope back to DC
Mode 02.) and connect the 3314A’s ““‘Sync’’ and ‘‘Function’ out-
1 725A
3314A OSCILLOSCOPE
L .
L ¢ L [: O Ll .
LLLL l Lo
Lol
oo |f CH A
[@ L L L L © ©
EXT
TRIG
3314 b-11

Figure 5-11. DC/AC Balance Adjustment
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Model 3314A

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 AIR559 (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.

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

K. Adjust A1R511 (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—-STEP”’
“Counter’’ (Off)
‘““Manual’’ (enter 0Hz)
‘““Manual’’

“Up Arrow”’
“MKR—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
AI1RS563 until the second harmonic is at its minimum
level.

J. Repeat steps H and I 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 AIR550 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 AIR551 until the 3rd harmonic is at a
minimum level.

O. AIR550 and AIRS51 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 VII for ““A” explanations.
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5-19. AMPLITUDE CALIBRATION PAD SELECTION

This procedure is a 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 to 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
Jactory selected resistors, be ordered from the
nearest -hp- Sales and Service Office. 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 509 load

Procedures:

A. Preset the 3314A and set the amplitude to 10Vp-p.

“
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Figure 5-14. Amplitude Calibration Pad Selection.

B. Set the digital voltmeter as follows:

Function ...... .o, AC
Range ...... ... i Auto
Trigger «.vve it Internal
Math ...... ... i i Off
Sample Rate ...................... Maximum

C. Remove the phono cable from A8J1 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
A1US02. If this voltage is > 0.404V, the following
selection procedure is invalid. Increase the value of
A1RS522 until the voltage is < 0.404V and repeat adjust-
ment procedure beginning with step C. If the voltage
across pins 24 and 27 was < 0.404V, proceed to step F.

F. Connect the 3314A to the voltmeter 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 x 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:

%Error = [(square Vp-p — sine Vp-p)/sine Vp-p]
* 100%

If %Error is inside the — 12% to + 12% range, the sine
and square wave amplitude difference is acceptable,
proceed to step Q.

If %Error is outside the —12% to +12% range,
AI1RS522 may be the wrong value. However, gain errors
in the amplifier stages, or a decrease in amplitude of the
triangle signals at the inputs of A1US02 are possible
reasons for %Error 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 5-3x.

*NOTE*

If |%Error| is >30% (see Table 5-3), R522
can be determined using the equation:

R522 = 2/(%Error/122 * (1/259.6 +
2/R522 in Bd) + 2/R522 in Board)
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Table 5-3. R622 Selection Chart

Model 3314A

% Error = (Square Vp-p — Sine Vp-p}/Sine Vp-p X100

R522 -30% -24% -20% -16% 12% 16% 20% 24%
HPP/N | In To To To To Te To To To

Board -24% -20% -16% -12% 16% 20% 24% 30%
06990051 | 320 505 466 421.7 383
06990274 | 350 540.9 505 466 421.7 320
06987643 | 383 588.1 540.9 505 466 320 320
0698-7388 | 421.7 660 588.1 588.1 540.9 350 320 320
06930163 | 466 738.5 738.5 660 588.1 383 383 350 320
06986965 | 505 845 845 738.5 660 421.7 383 383 350
06986804 | 540.9 979.3 845 738.5 7385 421.7 421.7 383 350
0698-7387 | 588.1 1153 g979.3 845 738.5 466 466 4217 383
06986797 | 660 1364 1153 979.3 845 540.9 505 466 421.7
08990164 | 738.5 1.65K 1364 1153 979.3 588.1 540.9 505 466
06986329 | 845 2.1K 1.65K 1364 1153 660 588.1 588.1 540.9
06986811 979.3 2.8K 2.1K 1.65K 1364 738.5 660 660 588.1
06986862 | 1153 4.12K 2.8K 2.1K 165K 845 738.5 738.5 660
06990190 | 1364 6.65K 412K 2.8K 21K 979.3 845 845 738.5
0698-4427 | 1.65K 14K 6.65K 412K 2.8K 1153 979.3 9793 845
06984432 | 2.1K 14K 6.85K 4.12K 1364 1153 1163 979.3
0698-4436 | 2.8K 14K 14K 14K 1.65K 1364 1364 1153
0898-3493 | 4.12K 14K 2.1K 1.65K 1.65K 1364
0698-3484 | 6.65K 2.8K 2.1K 1.85K 1.65K
0698-4479 | 14K 2.8K 2.8K 2.1K 1.65K

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 %Error 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
A1US502. 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” value of AIRS06 (Sine/Square
Amplitude Adjust) given the equation:

R506(New) = (Avg/10Vp-p) * R506 (Currently in
Board)

Choose the closest 1% resistor.

S. Calculate the ‘‘padded’” value of AIRS28
(Triangle Amplitude Adjust) using the equation:

R528New = [(R506new/R50601d)(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 A3S1(4) and A3SI(5) back to the “open”
position.

D. Press ‘‘Range Up’’ three times to invoke test
mode 04.

E. Set the oscilioscope as follows:

Chan. A Chan.B

Volts/Div . ..., 0.02vV v
Coupling .........coevvnn. DC DC
Vert Display .......cooviiiiiiinan. A
Int Trigger ..o iiniii it B
HorizDisplay .......... ... .ot X-Y
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Figure 5.15. High Frequency Harmonic Distortion Adjustment

F. Set the spectrum analyzer as follows:

Input Attenuation ................ ... 70dB
Freq Span/Div .............coian.. 10MHz
Resolution BW ........... Coupled at optimum
FregStart .......covvneiiniii ., OHz
Sweep Time/Div ..., Auto
Trigger oo e Line
dB/Div .. e 10dB
Reference Level ........ ... ... .. ..., 60dBm
Ref Level Fine ........................ 0dBm

G. Connect the 3314A to the oscilloscope and spec-
trum analyzer. (See Figure 5-15.)

NOTE

Center oscilloscope trace with both inputs
grounded.

H. Adjust “Input Atten”’ on the spectrum analyzer
until the fundamental is within 10dB of full scale. Ad-
just “‘Ref Level Fine’’ until the fundamental is referenc-
ed to the top graticule on the analyzer screen.

I. Using a non-ferrous screwdriver, adjust A1C218
until the X-Y plot is centered (average of positive and
negative deviations is OV) 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 1 and J until the trace on the
oscilloscope remains within 0.6Vp-p with a second har-

monic leve]l < -35dB. (All other harmonics should re-
main below -30dB.)

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 Output 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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Model 3314A
an oscilloscope with a bandwidth less than 275MHz to NOTE
“ring”’, and in turn, mask the 3314A’s actual response. “Q
This procedure applies only to those in-
Procedures: struments which have had Option 001 in-
stalled.
A. Preset the 3314A.
Equipment Required:
B. Set the 3314A as follows:
-hp- 1725A Oscilloscope
Frequency ..........ooeeevenenenennnn. IMHz -hp- 11048C 50% load
Amplitude ......................... 10mVp-p -hp- 1250-0781 BNC/TEE Adaptor
Function ............ ..ot square
Procedures:
C. Set the oscilloscope as follows:
A. Preset the 3314A.
Volts/Div . ... 0.01v
Coupling «.vvvvie i DC B. Set the amplitude of the 3314A to 10Vp-p.
Vert Display ..., A
Int THEET oo vve et e e A C. Set the oscilloscope as follows:
Time/Div ... 0.1ps .
Horiz Dlsplay ..................... Main Volts/Div ..o e 5V
Coupling .....oviii i i i DC
D. Connect the 3314A to the OSCillOSCOpe. Vert Display ............................. A
Int Trigger .. ... A
E' While monitoring the Square wave on the Tlm?/DI.V ............................ 0.2[1:15
oscilloscope, adjust A8C29 until the overshoot of the Horiz Display ... Main
waveform is at a minimum. (Avoid rounding the . .
waveform.) D. Set up and connect the instruments as shown in
Figure 5-18A.
5-22. X3 (OPTION 001) FUNCTIONAL CHECK ' _ “N
E. Observe the x3 output on the oscilloscope. Verify
This procedure provides a functional check of Option that its amplitude is 30Vp-p.
001 by verifying the amplitude level at the x3 output and
testing the 3314A Overload Protection feature.
| 725A
3314A OSCILLOSCOPE
L R
¢ (
L O HE,
2 | T T
LLLLj -
] K v L% (5 [ <
Lot
e Vv . ve L LLe CH A
L LL|I® © (0] @XE L_ 0o 0 y
!
NUT
3314 5-10 ‘

Figure 5-17. Attenuator High Frequency Compensation Adjustment
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Model 3314A Adjustments
(A)
) I 725A
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Figure 5-18. X3 (Option 001) Functional Check

F. Replace the 50Q 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.

[. 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 ‘“‘ES1”’ 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 ASCI12 affects both the squarewave rise/fall
time and the squarewave overshoot. To insure specified
performance over the entire range of specified loads,
AS5C12 should be adjusted when the X3 Output is driv-
ing 500Q and 250pF.

Required Equipment:

-hp- 1725A 275MHz Oscilloscope
-hp- 11048C 50Q Feedthrough Termination
A 5009 250pF feedthrough termination, consisting
of:
1 499Q resistor, -hp- part number 0698-4123
1 240pF* capacitor, -hp- part number 0140-0199

* The oscilloscope adds = 10pF of capacitance.

5-19



Adjustments

Procedure:
A. Preset the 3314A.

B. Set the 3314A controls as follows:

Frequency......ooooveenvinennnnnanns 100kHz
Amplitude ....... ... 10Vp-p
Function .......ccovvuviniininn.n Squarewave

C. Connect the 509 Feedthrough Termination to the
3314A’s Main Output. Connect the 5009, 250pF Feed-
through Termination to the 3314A’s X3 Output.

D. Connect the oscilloscope’s M input to the
3314A’s X3 Output.

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

F. Remove the 3314A’s bottom cover to gain access to
ASC12.

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.

5-20
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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, A4, AS, A6, A8
2. Chassis Mounted Components
3. Chassis Components
4. Hardware

Table 6-3 headings include:

1. REFERENCE DESIGNATOR

Assembly Number Component Type Component Number

1
A2R301
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 manual.

6-5. SPECIAL HANDLING

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 IC, A1U502, has

three bias resistors that must be factory selected.
Whenever replacing A1U502, order 03314-82501.
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Replaceable Parts

Table 6-1. List of Abbreviations.

Model 3314A

6-2

ABBREVIATIONS
Ag. . ... N .. . silver Hz.. ... ..... . ..... hertz {cycie{s} per second) NPO. ... .. ... ..... negative positive zero Sl slide
Al aluminum (zero temperature coetficient) SPDT...... single-pole double-throw
A ampere{s} inside diameter ns. ... nanosecond(s) = 10~ 9 seconds SPST.. . ........... single-pole single-throw
AU QOlE  EMPG impregnated L S not separately replaceable
e incandescent L tantalum
C o LCAPACIOT NS ... insulation{ed} ohmts) TC....... . .temperature coefficient
CBI Lot s ceramic order by description Ti0g. ... e titanium dioxide
coef . .. coefficient KD kilohmis) = 10 * 3 uhms oD........... outside diameter. ... ....... tog . toggle
com. ... .common KHZ. ..o kilohertz = 10 * 3 herz 1ol tolerance
comp . . . composition P oo .. .. peak trim , . . trimmer
conn . . connection L.... e inductor PA. ... icoampere(s) transistor
R linear taper PC.v et -printed  circuit
EP deposited 10G. .+ o oo v togarithmic taper A .. picofaradts) 10~ 12 farads Vo voltls)
DPDT. ... i doutle-pole double-throw ~piv.. .. .peak inverse voltage  vacw........ alternating current working voltage
DPST........... . . double-pole single-throw mAL L milliamperets) = 10~3amperes  plo........ .. ... .......... .. .part of VAP L . . variable
MHZ. . ... ... ...megahertz = 108 herz  pos... ... ... ... . ... ..., position{s) vdew. ... .......direct current working voltage
BIBEL. « i electrolytic MR . megohmis} = 10+ 6 ohms . . polystyrene
ONCAP . . ... . . encapsulated met fim . . ... .metal film potentiometer W .. .............._ ... .. ... watt{s)
mfr manufacturer L..opeak-to-peak oW/ L.l L with
F o faradis} ms. . . millisecond . parts per million orking inverse voltage
FET. . . field effect transistor MG o mounting . precision {temperature coefficient,  WIO . ... .. ... without
fxd . ... fixed mv... ... .millivolis} = 10~ 3 volts long term stability and/or tolerance) <. ... . wirewound
aFoo e microfarad(s}
GaAs. . ... gallium arsenide HS i microsecondis} R resistor
GHz............. .. gigahertz = 10+ 9 hertz WV microvoliis) = 10— 6 volts Rh. .. .. FO rhadium
GE guard{ed) MY . e . Mylar @ PMS . oo root-mean-square e optimum value selected at factory,
Ge .. ... germanium IOt e rotary average value shown {part may be omitted}
nd groundfed) PAL .. nanoampere(s) = 10_g amperes e no standard type number assigned
NC. .. e e<.........normally closed . ... .. selenium selected or special type
L 2 henryfies) PP e neon  SECL. . ... ... section(s}
7 mercury normally open Si. ... L silicon ® Dupont de Nemours
DESIGNATORS
A assembly  FL...............oooaoonoiler QLo transistor TS terminal strip
B coo.motor HR Lo cheater QCR L. . transistor-diode Ui microcircuit
BT. .. . bartery . . resistor{pack} Voo vacuum tube, neon bulb, photocell, etc.
Co capacitor - thermistor W e cable
CR. diode or thyristor ... . switch X . .. . sacket
oL. delay line . . transformer XDS lampholder
Ds. ceiv..... . lamp . . terminal board XF . fuseholder
E.. . .misc electronic part . - . . . thermocouple Y. . . . crystal
Fo tuse TP test point 2 network
Table 6-2. Code List of Manufacturers
Mir.
.
No. Manufacturer's Name Address

H9027
S0545
S0562
00000
01121
01295
03888
04713
07263
08023
11502
13606
17856
18324
19701

24546
27014
28480
3L585
3L680
32997
50522
52763
54670
56289
75042
80031

91637

Schurter AGH

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 Hq.
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 07981
Phoenix, AZ 85008
Mountain View, CA 84042
Sanford, NC 27330
Boone, NC 28607
Concord, NH 03301
Santa Clara, CA 95054
Sunnyvale, CA 94086
Mineral Wells, TX 76067
Bradford, PA 16701
Santa Clara, CA 95051
Palo Alto, CA 94304
Somerville, NJ 08876
Etters, PA 17319
Riverside, CA 92507
Palo Alto, CA 94304
Cazenovia, NY 13035
Nogales, AZ 85621
North Adams, MA 01247
Philadelphia, PA 19108
Morristown, NJ 07960
Columbus, NE 68601




Replaceable Parts

Table 6-3.

Replaceable Parts

Replaceable Parts

Reference | HP Part |c| o Description Mfr Mfr Part Number
Designation | Number |0 Code

a1 03314-66501 | S PC ASSEMBLY-ANALOG 28480 0331466501

2
A1C101 6180-0376 5 CAPACITOR-FXD .47UF+-10% 3SVUDC TA 56289 150D474X903542
A1C102 0180-0376 s 2 CAPACITOR-FXD .47UF+-10% 35VDC TA 56289 150D474X903542
A1C103 0180~0197 8 CAPACITOR-FXD 2.2UF+-10% 20UDC TA 56289 150D225X9020A2
AIC104 0160-4813 1 3 CAPACITOR-FXD 1B0PF +-5% 100UDC CER 28480 0160-4813
Al1C105 0169-4571 8 2 CAPACITOR-FXD ,1UF +80-20% S06VUDC CER 28480 0160 -4571
74

A1C106 0160-4813 1 CAPACTTOR-FXD 180PF +-5% 100UDC NER 28480 0166-4813
AlC107 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S0VUDC CER 28480 0160-4571
A1C108-109 0160-4385 2 CAPACITOR-FXD 15PF +5% 200VDC CER 28480 0160-4385
A1C201 0160-3847 9 73 CAPACTTOR-FXD .01UF +100-0% S0VDC CFR 78481 01/.0-38347
A1L202 0160-3847 9 CAPACITOR-FXD .OIUF +100-0% S0VUDC CER 28480 0160-3847
A1C203 1160-2235 7 1 CAPACITOR-FXD ,75PF +-,25PF S00UDC GFR 28480 01H0-223%5
A1C204 0160-5529 3 1 CAPACITOR-FXD 2.5UF S0UDC 28480 6160-5529
A1C205 0160-5530 4 1 CAPACITOR-FXD .25UF 100VDC 28400 0160-5530
A1C206 0160-5531 5 1 CAPACITOR-FXD .92SUF 180UDD 28480 0160-5531
A1C207 0160-5532 6 1 CAPACITOR-FXD 2500PF 100UDC 284RD 0160-5532
A1C208 0160-3847 9 CAPACITOR-FXD ,01UF +10D-0% S8VUDC CER 2R480 0160-3847
A1C209 0160-3847 9 CAPACTTOR~FXD ,B1UF +100-0% S0VDC CER 284130 0160-38347
A1c219 0160-3046 0 1 CAPACITOR-FXD 250PF +-1% 106VDC MICA 20480 01603046
A1C211 0160-3847 9 CAPACITOR-FXD .01UF + 100 - 0% 50VDC CER 28480 0160-3847
A1C213 0160-4791 4 6 CAPACTTOR-FXD 10PF +-5% 108VUDC CZR 0+-30 28480 0160-4791
A1C214 0160-4791 4 CAPACITOR-FXD 10PF +-5% 100UDC CER 0+-30 28480 01404791
AlC215 0160~3847 9 CAPACITOR-FXD .01UF +100-0% 50VDC CER 28480 0160-3847
AlC216 0160-4298 3 1 CAPACITOR-FXD 4700PF +-20% 250VDC CER 56289 CO67F251H472MS22-CDH
Aa1C217 0160-3847 9 CAPATITOR-FXD .01UF +100-0% SO0UDC CER PRAB0 01603847
A1C218 0121-0523 0 1 CAPACITOR-V TRMR-PSTN 1-3,SPF 750V 28480 0121-0523
A1C219 0160~3847 9 CAPACITOR-FXD ,01UF +100-0% S0VUDE CER 28480 01403847
a1c220 0160-4532 1 19 CAPACITOR-FXD 1000PF +-P0% SOVDC GER 2B4ARN 0160-2%32
Aa1c221 0160-4571 8 CAPACITOR~FXD ,1UF +80-20% S0UDC GFR 28480 0160-4571
A1C241 0160-4791 4 CAPACITOR-FXD 10PF +-5% 100UDC CER 0+4-30 28480 0160-4791
A1C260 0160-4532 1 CAPACITOR-FXD 1000PF +-20% S0UDC CER ona80 6160-4532
A1C261 0160-3847 ) CAPACITOR-FXD .01UF +100-0% S0VDC CFR 28480 G 140-3047
AlC262 0160~4571 8 CAPACITOR-FXD ,1UF +80-20% 50VDC CER 28480 0160-4571
A1C263 0160~4571 8 CAPACITOR-FXD . 1UF +80-20% S0VDC CER 28480 n160-4571
a1C264 01604571 8 CAPACITOR-FXD .1UF +80-20% 50VUDC CER 28480 0160-4571
A1C265 0160-4571 8 CAPACTTOR-FXD .1UF +B80-20% S0VUDC CER PRER0 0160-4571
A1C266 0160-3847 9 CAPACITOR-FXD ,01UF +100-0% S0VDL CER 28480 0160-3847
A1C301 0160-0576 5 2 CAPACTTOR-FXD ,1UF +-20% S0VDC CER 201480 0160-0576
A1C302 0160-3914 1 5 CAPACITOR-FXD .81UF +~10% {08YDC CER 20480 0160-3914
A1C303 0160-3914 1 CAPACITOR-FXD .0lUF +-10% 100VDC CER 28480 0160-3914
A1C304 01603334 9 2 CAPACITOR-FXD .01UF +-10% 50VUDC CER 28480 0160-3334
A1£305 6160-4800 6 CAPACITOR-FXD 120PF 100V 28480 0160-4800
A1C306 0160-4814 2 CAPACITOR-FXD 150PF 100V 28480 0160-4814
A1C307 0121-0046 2 2 CAPACITOR-V TRMR-CER 9-35PF 200V PL-MTH 52763 304322 9/35PF NHSO
A1C308 0121-0046 2 CAPACITOR-V TRMR-CER 9-3SPF 200V PL-MTG 52763 304322 9/35PF N6TO
A1C309 0160-4814 2 CAPACITOR-FXD 150PF 100V 28480 0160-4814
A1C310 0160-4800 6 CAPACITOR-FXD 120PF 100V 28480 0160-4800
A1C311 0160-3334 9 CAPACITOP~FXD .01UF +-10% S0UDC CER 28480 0160-3334
A1C312 0160-3914 1 CAPACITOR-FXD .0lUF +-10% 100VDC CER 28480 0160-3914
A1C313 0160-0576 5 CAPACITOR-FXD ,1UF +-20% S0UDGC CER 28480 0160~0576
A1C314 0160-3914 1 CAPACITOR-FXD ,01UF +~10% 100VUDC CER 204890 8160-3914
A1C315 0160-3847 9 CAPACITOR-FXD .0IUF +100-0% SO0VDC CER 28480 0160-3847
A1C316 8160-3847 9 CAPACITOR-FXD .01UF +100-0% SO0VUDC CER 28480 8160~3847
A1C317 0160-0572 1 CAPACITOR-FXD 2200PF .20 28480 0160~0572
A1C318 0160-0572 1 CAPACITOR-FXD 2200PF .20 28480 0160-0572
A1C319 0160-3847 9 CAPACITOR-FXD ,01UF +100-8% S0VDC CER 28480 0160-3847
A1C320 0160-3847 9 CAPACITOR-FXD .01UF +100--0% SO0VUDC CER 28480 0140-3847
A1C321 0180-0309 4 2 CAPACITOR-FXD 4.7UF+-20% 10VUDC TA 56289 150D475X001 0A2
A1C322 0166-3847 9 CAPACITOR-FXD ,01UF +160-0% S0VDC CFR 20480 0160-3847
A1C323 0180-1746 5 3 CAPACITOR-FXD 1SUF+-10% 20UDC TA 56289 150D156X9020R2
A1C324 0168-4571 8 CAPACITOR-FXD ,1UF +80-20% SOVUDC CER 28480 0160-4571
A1CA01 0160-3847 9 CAPACITOR-FXD .01LF +100-0% S0VUDC CER 28480 0160-3847
A1Ca02 0180-2623 g CAPACITOR-FXD 12UF &V 28480 0160-2623
A1C403 0180-0229 7 2 CAPACITOR-FXD 33UF+-10% 10UDC TA 56289 150D336X9010K2
A1CAD4 8160-4571 8 CAPACITOR-FXD .1UF +80-20% 50VUDC CER 28480 0160-4571
A1C501 0160-4571 8 CAPACITOR-FXD ,1UF +80-20% SO0UDC CLR 28480 0160-4571
A1CS02 0160-4808 4 3 CAPACITOR~FXD 470PF +-5% 100UDC CER 28480 0160-4808
A1C503 0160-4571 [:} CAPACITOR-FXD .1UF +80-20% S0VDLC GER 28480 0160-4571
A1C504 0160-4571 8 CAPACITOR-FXD .1UF +80-20% SOVUDC CER 28480 0160-4571
A1C505 0160-3847 9 CAPACITOR-FXD .01UF +100-0% SOVUDC CER 28480 0160-3847
A1C506 0160-4803 Q 1 CAPACITOR~FXD 68PF +-5% 100UDC CER 0+-30 28480 0160-4803
A1C510 1160-3847 9 CAPACITOR-FXD .01UF +100-0X SOVUDC CER 28480 0166-3847
A1CS11 0160-4571 8 CAPACITOR-FXD ,1UF +80-20% S0VDC CFR 28480 0160-4571
Aa1C512 8160-4571 8 CAPACITOR-FXD ,1UF +80~20% S0UDC CER 28480 0160-4571
A1C513 0160-3847 9 CAPACITOR-FXD .01UF +100-0% SO0VUDC CER 28480 0160-2847
A1CSI4 0160-3847 9 CAPACITOR-FXD .01UF +1006-0% SOVDC CER 28489 0160-3847
A1CS515 0160-4571 8 CAPACITOR-FXD ,1UF +80-20X S0VDC CER 28480 0160-4571
ALCS16 01880229 7 CAPACITOR-FXD 33UF+-10X 10VDC TA 56289 150D336X9010B2

See introduction to this section for ordering information
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AICS17 0160-4571 8 CAPACITOR-FXD ,1UF +88-20% S0VUDC CER 28480 0160-4571
A1C520 8160-3847 9 CAPACITOR-FXD ,01UF +100-0% SOVDC CER 20480 0160-3847
AlCS21 0160-3847 9 CAPACITOR-FXD .01UF +100-0% S0VUDC CER 28480 1160-3847
ai1cs22 0160-3847 9 CAPACITOR-FXD .01!F +100-0% S0UDC CER 2R480 0160-3847
A1C531 1160-2237 9 CAPACITOR-FXD 1.2PF + .25PF 500VDC CER 28480 0160-2237
A1(541 543 0160-3879 7 CAPACI!TOR-FXD .01UF +20% 100DC CER 28480 0160-3879
A1C601 0160-3847 ° CAPACITOR-FYD [ 011F +100-0% S0VDr CFR DRA8D 0140-2R47
AlCs02 0160-4798 1 1 CAPACITOR-FXD 2,7PF +-.25PF 100VDC CER 28480 0160-4798
AICH03 0160-4795 8 1 CAPACITOR-FXD 4.7PF +-.5PF 100VUDC CER 28480 21460-4795
A1C605 0160-3847 9 CAPACITOR-FXD .01UF +100-0X S0VUDC CER 268488 01606-3847
A1CH606 0180-1746 5 CAPACITOR-FXD 15UF+-10% 20UDC TA 56289 150D156X9B20K2
A1C607 8180-~1746 S5 CAPACITOR-FXD 1GUF+-10X 20VDC TA 36289 150D156X9020R2
A1C701 0180-0197 8 CAPACTITOR-FXD 2.2UF+~10% 20VUDC TA 56289 150D225XF020A2
A1C702 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S50VDC CFR 26480 01460-4571
AIC703 0160-4571 8 CAPACITOR-FXD .1UF +80-20% 50VDC CER 28480 0160-4571
A1C704 8160-3847 9 CAPACITOR-FXD .01UF +100-8% 50VDC CER 20480 0160~-3847
A1C705 8160-4532 1 CAPACITOR-FXD 1B800PF +-20X% S0VUDC CFR 20480 0160-4532
A1C706 0160-4532 1 CAPACITOR~FXD 1000PF +-20% S0VUDC CER 20480 0160~4532
A1C707 mMsoe-0197 8 CAPACITOR~-FXD 2.2UF+-10% Z0VDC TA 56289 150D2REXP020A2
A1C708 0160-3847 \4 CAPACITOR-FXD ,Q01UF +1800-0% S0UDC CER 2014860 016063847
AI1C709 0160-4532 1 CAPACITOR-FXD 1000PF +-20Z SOUDC CER 28480 0140-4532
A1C710 0160-4532 1 CAPACITOR-FXD 1000PF +-20% 50VUDL CER 21480 0161-4532
Al1CB01 0160-4801 7 ? CAPACITOR~FXD 100PF +-5X 100VDC CER 28480 D160-4801
A1C802 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S0VUDC CER 28R480 0160-4571
A1CB03 0160-4571 8 CAPALCTITOR-FXD .1UF +80-20% S0VDC CER 28480 0160-4571
A1C804 0160-4571 8 CAPACITOR-FXD .1UF +80-280% S0VUDC CER 2684880 0160-4571
A1CB0S 01606-4571 8 CAPACITOR-FXD .1UF +80-20% 50UDC CER 28480 N160-4571
A1C806 0160-4571 8 CAPACITOR-FXD .1UF +B0-28% S0VDC CER 2n4a0 01404571
A1C807 0160-4803 9 CAPACITOR-FXD 68PF +-5% 100VDC CER 0+-30 78480 0160-4803
A1CB08 0160-3847 ? CAPACITOR-FXD .01UF +100-0% S0VUDC CER 21480 01610--3847
A1C809 0160-3847 ? CAPACITOR-FXD .01UF +100-0X S0VUDC CFR 28480 0160-3R247
A1CB10 0160-3847 9 CAPACITOR-FXD .G1UF +100-0X S4VDC CER 28480 01603847
AICB11 0180-0291 3 2 CAPACITOR-FXD 1UF+-10% 35UDC TA 56289 A50D1 85X02 A2
A1C812 0160-3847 9 CAPACITOR-FXD ,01UF +100-0% SOVUDL CER 26480 01603847
A1CB13 0160-4810 B8 S CAPACITOR-FXD 330PF +-5% 100VUDC CFR 20480 0160-4810
A1C901 0160-4571 8 CAPACITOR~-FXD ,1UF +80-20%Z S0VDC CER 28480 8160-4571
AICP02 0140-3847 9 CAPACITOR-FXD .01UF +100-0% %OVUDC (ER 28480 01£8-3847
A1C903 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S0VUDL CER 28488 0160-4571
A1C04 0160-4571 8 CAPACTITOR-FXD .1UF +30-20% S0VUDC CER 26430 0140-4%71
A1C905 0160-4571 8 CAPACITOR-FXD .1UF +B0-20% SOVDC CER 28480 0160~-4571
A1C?06 0160-4571 8 CAPACTTOR-FXD .1UF +80-20% S0VDC CKR 28480 0160-4571
A1C907 0160-3847 e CAPACITOR-FXD .01UF +100-0% 50VDC CER 26480 0160-3847
A1CP08 0160-4571 8 CAPACITOR-FXD .1UF +80-20% 50VUDE CFR 28480 0140-4571
A1C909 8160-4571 8 CAPACITOR-FXD .1UF +80-20X 50VDC CER 20480 0166-4571
A1C910 01460-4532 1 CAPACITOR-FXD 1080PF +-20% S0VUDC CER 28480 0160-4532
A1C911 0160-4805 1 3 CAPACITOR-FXD 47PF +-5X 100VDC CER 0+-30 28480 0160-480%5
AlC912 0160-3847 9 CAPACTITOR-FXD .01UF +100-0% S0VDC CFR 20480 0160-3847
A1C921 8160-5350 3 1 CAPACITOR~-FXD 300PF +-5Z 100VDC CER 28480 0160-5350
A1C922 0160-4822 2 1 CAPACITOR-FXD 1000PF +-5X 100VUDC CER 28480 0150-4822
A1C923 0160-4571 8 CAPACITOR-FXD ,1UF +80-20% S0VUDC CER 28480 0140-4571
A1CP24 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S0VDC CER 208480 0140-4571
A1C925 0160-4571 8 CAPACITOR-FXD .1UF +806-20% S0UDC CER 21480 0160-4571
A1CR26 0160-3847 9 CAPACITOR-FXD ,01UF +100~0% S0VDC CER 28480 1160-3847
A1C927 0160-4571 8 CAPACITOR-FXD .1UF +80-20% 59VDC CFR 28480 8160-4571
AICRI01 1901-0040 1 67 DINDE-SWITCHING 30V SOMA 2NS DD-35 28480 19031-0040
A1CR102 1901-0040 1 DIDDE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
AICR201 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-3S 2BABD 1901-8040
A1CR202 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS D0-35 28480 1901-0040
A1CR203 1901-0040 1 DIODE-SWITCHING 30V GOMA 2NS Di3-35 28480 1901-08040
A1CR204 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
ﬂcﬁﬂi 1901-0040 1 DIDDE-SWITCHING 30V SOMA PNS DO-35 28480 1901-0040
A1CR208 1901-0046 1 DIODE-~-SWITCHING 30V SOMA 2NS DO-3S 268480 1901-0040
AI1CR209 1901-00490 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
AlCR210 19201~0040 1 DIODE-SWITCHING 30V SO0MA 2NS D0O-3% 28480 1901-0040
A1CR261 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A1CR262 1901-0040 1 DIODE-SWITCHING 30V SO0MA 2NS DO-35 28480 1901-0040
AICR301 1901-0040 1 DIDDE-SWITCHING 30V 50MA 2NS DO-35 28480 1201-0040
A1CR302 1901-0040 1 DIODE~-SWITCHING 30V SGMA 2NS DO-35 28480 1901-0040
AICR3A0 1901-0040 1 DIODE -SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
A1CR361 1901-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1701-0049
A1CR401 1961-0519 9 b3 DIODE--SWITCHING 200V SONS DO-34 28480 19201-0519
A1CR402 1901-0519 9 DIDDE-SWITCHING 200V SONS DO-34 28480 1901-0519
AICR403 1901-0519 9 DINDE~-SWITCHING 200V SONS DO-34 28480 19041-0519
A1CRADS 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
AICRADS 1902-0944 6 1 DIODE-ZNR 2,7V 5% DD-35 PD=.4W TC=x-, 044X 28480 1902-0944
A1CR406 1901-0519 9 DIODE-SHWITCHING 200V SONS DO-34 26480 1901-0519
A1CR407 1901-0519 9 DIODE~-SWITCHING 280V S5ONS DO-34 28480 1981-0519
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ATCRS01 1901-0040 1 DIODE -GWITCHING 30V S0MA ANS DD-35 28480 1901-0040
ATCRS02 1901-0049 1 DIODE-SWITCHING 30V S0MA 2NS DO-3S 20480 1901-0040
A1CR503 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1801-0040
AICRS04 1902-0943 5 1 DINDE-ZNR 2.4V 5% DD-35 PD=,4W TC=-,037% 27480 1902-y%43
A1CR601 1902-0031 2 DIODE-BKDN 12.7V 20480 1302-0031
ATCRY01 1901-9026 3 2 DINDE-PWR RECT 200V 750MA DN-29 28480 1901-0026
A1CR702 1901-0026 3 DIODE-PWR RECT 200V 750MA DN-29 20480 1901-0026
A1CR703 1901-0040 1 DINDE-SWITCHING 30V SOMA PNS DD-35 PR48D 1901-0040
A1CR704 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 2R480 19010040
A1CRADL 190100480 1 DTINDE~SWITCHING 30V S0MA 2NS - 28480 1901-0040
A1CRBOD 1901-0040 1 DIODF ~-SWITCHING 30V SOMA NG DO-35 2R480 190100490
A1CRBOZ 1901-0040 1 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A1CRBOA 1901-0048 1 DTIODE-SWITCHING 30V S0MA 2NG DO-35 21480 1901-0040
AICRYO1 1901-0040 1 DIADE-SWTTCHING 30V SOMA 2NS DO-3% 213480 1901-n040
A1 12512969 [ CONNECTOR-PHONN SINGLE PHAONO JACK: DIP 2B480 1251-2969
A1 1251-2969 8 2 CONNFCTOR-PHON( STNGLE PHOND JACK; DIP PR480 1251-2969
a1y3 25 8 2 CONNECTOR 4-PIN F POST TYPE 2R480 1251-6854
A1T4 2 ? CONNECTOR 6-PIN F POST TYPE 26480 1251-3961
A1JS 4 4 GONNELTOR 22 -PIN M POST TYPE 23480 251-4979
A136 9 2 SOUKFT-IC 16~-CONT DIP-GL.DR 284110 12000507
A1K201 0490-1346 8 2 RELAY-RFED 28480 0490~ 1346
ATK202 14901346 8 RELAY-REED 2RA80 N490-1346
A1K203 0490-1270 7 15 RELAY-RFED 28480 0490--1270
AIKEZ04 1490-1270 7 RELAY-REED 263480 0490-1270
ALK20% 0490-1270 7 RELAY~RFED 28480 04901270
ATK261 0490-1270 7 RELAY-REFD 28480 0490-1270
A1KADL 0490-1270 7 RELAY-REED 28480 04901270
ATK701 N490-1270 7 RELAY~RFFD 2£480 0490-1270
A1L310 9170-0894 0 CORE-SHIELDING BEAD 28480 4170-0894
A1L505,506 Y170-0894 0 CORE-SHIELDING BEAD 28480 9170-0894
ALL701 ?180-3334 2 4 COIL-FXD 25%UH .01 284810 21003334
A1LT702 9160 -3334 » COTL-FXD 250K, 01 28480 9100-3334
ALL92T 9100-3458 1 5 205480 9100-3458
A1L9724 P100-3452 1 28480 ?100-34%58
AtL92s 9100-3458 1 CHOKE-WIDE RAND 20480 9100-3458
AIL9R6 9100~1645 4 1 INDUCTOR-390LH . 05 28480 P100~144%5
AIMP101a 5041-3020 3 HYERID SPACER 28480 5041-3120
ATMP101b 5041-3020 3 HYERID SPACER 28480 5041-3020
ATMP101c 5041-3020 3 HYERTD SPAGER 28480 5041-3020
ATMP101d 5041-3020 3 4 HYER1D SPATCER 28480 5041-3020
ATMP706Y 0340~0%64 3 INSUL ATOR-XSTR THRM-CNDGT 28480 0340-0564
ATMP706C 05350004 9 @ NUT-HEX DRL-CHAM M3 X 0.5 2.4MM-THK 00000 JRDER BY DESLRIPTION
AIMP706 2 1205-0474 9 1 HEAT SINK 28480 12050474
AIMP706F ?190-0913 9 WASHER-1LK HLOL NO, 4 ,115-TN-1D RHA80 2190-0913
ATMP706d 3050-0716 5 ? WASHER -FL MTLC NO. 5 ,128-IN-1D 28480 3050-0714
A1MP706g 2190-0913 ] WASHER-LK ML CL NO. 4 .115:IN-ID 28480 2140-0913
A1MP708D 0340-0564 3 INSULATOR-XGTR THRM-CNDCT 28480 0340-0564
ATMP708C 535-0004 9 NUT-HEX DHL-CHAM M3 X 0,5 2, 4MM-THK 00000 DRDER RY DESCRIPTION
A1MP706e 3050-0716 5 WASHER-FL MTLC NO.5 .128-IN-ID 28480 3050-0716
AIR101 16853-0086 2 21 TRANGTSTOR PNP ST PD=310MW FT=40MHZ 27014 2N5087
AlQio2 1853-0086 2 TRANGISTOR PNP ST PD=310MW FT=40MHZ 27014 2NS087
A1Q103 1A55-0414 4 4 TRANSTISTOR J~FET 2N4393 N-CHAN D-MODF 04713 NA393
A1G104 16855-0414 4 TRANSISTOR J~FFT 2NA393 N- CHAN D~-MODE 04713 PN4393
A1R200 16530084 2 TRANSIGTOR PNP ST PD=310MW FT=40MHZ 27014 2N5087
A1G201 1853-0518 5 ) TRANSISTOR-SELFCTED 28480 18530518
ALR202 1853-0518 5 TRANSTSTOR-SELECTED 20480 1853-0518
A1Q203 1853-0518 5 TRANSISTOR-SELECTED 28480 18530518
A1R204 18530518 5 TRANG TSTOR-SELECTED 28480 1853-0518
A1G205 1853-0086 2 TRANSISTOR PNP ST PD=310MW FT=40MHZ 27014 2NS087
A1Q206 18530448 0 11 TRANSISTOR PNP G1 TO-92 PD=6H25MW 04713 MPSHB1
A1Q207 1853-0448 1] TRANSISTOR PNP S1 TO-92 PD=625MMW 04713 MPSHB1
A1Q208 18%54-0938 5 3 TRANSISTOR-PAYR, SELECTED 28480 1854-0938
A1G209 1854-0938 5 TRANSISTOR-PAIR, SELECTED 28480 1854-0938
A1G210 18540938 5 TRANGTSTOR-PAIR, SELECTED 25480 1854-0938
A1Q211 1853-0448 0 TRANSISTOR PNP S1 TO-92 PD=625MW 04713 MPSHA1
ALR212 1853-0448 0 TRANSISTOR PNP 51 TD-92 PD=A25HW 84713 MPSHB1
A1G213 1854-0636 [} 4 TRANSISTOR NPN SI TO-92 PD=350MW 28480 1854~0636
ATR214 1854~ 0636 0 TRANSISTOR NPN S1 T0-92 PD=350MW 28480 1654-0636
AlR215 1855-0414 4 TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 04713 2N4393
AlIR216 1855-0414 4 TRANSISTOR J-FET 2N4393 N--CHAN D-HODF 04713 2N4393
A1G217 1854~0795 2 20 TRANSISTOR NPN SI TO-92 PD=625MW 04713 HMPSH1g
A1Q218 1854-0795 2 TRANSISTOR NPN S1 TO-92 PD=625NW 04713 MPSH1D
A1Q219 1853-0086 2 TRANSTSTOR PNP SI PD=310MW FT=40MHZ 27014 2NS087
A1Q22 1855-0441 7 1 TRANSISTOR-JFET DUAL N-CHAN D-MODE T0-78 28480 1855-0441
A1Q242 18540071 7 10 TRANSISTOR NPN ST PD=300MW FT=200MHZ 28480 1854-0071
A1Q261 1853-0089 5 6 TRANGISTOR PNP 2NA%17 ST PD=R00HW 07263 2N4917
A1G262 18530089 5 TRANSISTOR PNP 2N4917 SI PD=200M 07263 2N4917
A10263 1853-0089 5 TRANSISTOR PNP 2N4917 ST PD=200MW 87263 2N4917
A1G264 1853-0089 5 TRANSISTOR PNP 2N4917 SI PD=200MW 07263 2N4917

See introduction to this section for ordering information
*Indicates factory selected value
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" 18530089 51 TRANSTGTOR PNP 2N4217 S PD=200MW 17263 2N4D17
ALQ266 185 5 TRANGISTOR PNP 2N4A917 SI PD=200MW 847263 2N4917
ATR267 18353 2 TRANSTSTOR PNP ST PD=310MW FT=40MHZ 27014 2NG087
AL1Q268 1853-0086 2 TRANSTSTOR PNP ST PD=310MW FT=40MHZ 27014 2NS087
ATRRLY 1853-0086 2 TRANGISTNR PNP ST PD=310MW FT=40MH7 27014 2ANSG087
ATR278 1853-0083 k4 1 TRANSISTOR-DLIAL PNP PD=6H00MU 28480 1852-0083
ATRZ72 18530086 2 TRANGISTOR PNP 671 PD=310MW FT=40MH7 27014 2N5087
ATGR273 2 TRANGTSTOR PNP ST PD=310MW FT=40MH7 27014 2NGU87
ATR274 2 TRANSTISTNOR PNP ST PD=310MW FT=40MiiZ 27014 2N5087
A1QR7S 2 TRANGTGTOR PNP ST PD=310MW FT=40HHNZ 27014 SNG087
AR 4 1853-0086 2 TRANGISTOR PNP 5T PD=310MW FT=40MHZ 27014 2NS 1187
ALQR77 18540071 7 TRANGTSTOR NPN ST PD=300MW FT=200MH7 2480 16854-0071
ATR301 18540636 0 TRANSTSTOR NPN SI TO-922 PD=350MW 28480 1354-0636
AIQ3I0C 1854-0795 2 TRANGISTOR NPN ST TD-92 PD=42SMU 04713 MPGH10
AlN303 18540634 1] TRANSTISHTOR NPN 51 TNR-92 PD=350MW 28460 1854- 0636
A19304 1854-0795 2 TRANGISTOR NPN ST T0-92 PD=a25Mu 34713 MPSHT U
A1Q305 1854-0215 1 TRANSISTOR NPN S| PD =350MW FT =300 MHZ 04713 ZN3904
AR1R3DA 185%4-0795 2 STSTOR NPN 5T TO-%2 PD=425MW 04713 MPSHI1O
ALQID7 18%54~-079% 2 OR NPN ST T0O-92 PD=425MU 04713 MPSHIG
ATRANE 1853-007% ? 1 [STOR-DUAILL PNP PD=40aMW 284610 1853-0075
A1Q310 18154~079%5 2 TRANSTSTOR NPN ST TO-92 PD=H25MUW 04713 HP&EHIO
A1R310 F170-0894 i3 b} CORFE -GSHIELDING READ 284130 ?170-08%4
ATR3T1 18%54~0795 2 TRANGISTOR NPN ST 10-92 PD=R25MW 64713 MPSHIO
AIR311 21780874 i3 HIELDING BEAD 28480 2170-08394
ALQ312 1853~0448 1] TSTOR PNP ST T0-92 PD=625MU 04713 MPGHB1
ATR3L2 ?176-0894 il CORE-SHTIELDING RFEAD 28480 9174-08%94
A1Q313 1853-0448 0 > PR=H2SMW 04713 MPGHAT
AlR313 ?178-0894 ] 284R0 2170-018%4
A1G314 g TRANGISTOR PNP 8T 04713 MPSHBT
A1R31E 2 TRANGISTOR NPN 51 Y 84713 MPSH10
A1R316 2 TRANGSTSTOR NPN ST T(-92 PD=p25MU 04713 MPSH10
ATINE17 18540795 2 TRANSTISTOR NPN 51 TO-92 PD=AR 64713 MPSH10
A13318 18540795 2 TRANGISTOR NPN ST TD-92 PD=62SMW 04713 MPSHIO
A1R401 1853-0320 7 1 TRANSTETOR PNP 2N4AD3Z2 KT TO-5 PD=88OMUY 07263 2N4032
A1Q402 1853-0203 5 TRANSISTOR PNP 585651 28480 1853-u203
A1QR403 1853-0203 5 TRANGIGTOR PNP SS5851 28480 1853-0203
A1Q404 1853-0203 5 TRANGTSTOR PNP 555651 28480 1853-0203
ATRA0T 18%4-0071 7 TRANSTSTOR NPN ST PD=300MW FT=200MHZ ABAB0 1854-0071
A1Q501 ed TRANSISTOR PNP ST PD=310MW FT=40MHZ 27014 2NB087
ATRS02 b - TRANSTSTNR PNP ST PD=310MW FT=40MHZ 27014 285087
A1RS0T 1853-0086 2 TRANGISTOR PNP ST PD=310MW FT=40MHZ 27014 2N5087
AIRS04 1854-0071 7 TRANGTIHTIR NPN ST PD=300MW FT=200MMZ 28480 1854-0071
AIQS0T 1854-079S 2 TRANSISTOR NPN ST T0O-92 PD=625MUW 14713 MPGHIO
A1Q506 18540795 2 TRANSISTNR NPN ST TH-92 PD=A25MU 04713 MPSH10
A1QS09 1853-0086 2 TRANGTSTOR PNP ST PD=310MW FT=40MHZ 27014 2NS087
AIRLDT 1853-0517 4 1 TRANSISTOR-DIIAL PNP 28400 1853-0517
alQsene 1854-0795 2 TRANGIGTOR NPN ST TQ-92 PD=625Mu 04713 MPSH1D
A1G603 1R%4-0795 2 TRANSTSTAR NPN ST TN-922 PD=425MUW 04713 MPSH10
A1Q603 9170-0894 0 CORE-SHIEL.DING RICAD 28480 ?170-08%94
AINGD4A 1853-0036 2 af TRANSTISTOR PNP ST PD=310MW FT=250MHZ 28480 18%53-0036
A1Q605 18%54~0795 2 TRANSTISTOR NPN SI TO-92 PD=625MU 04713 MPSH10
AIQRbTS 1853-0448 0 TRANSISTDR PNP BI TO-92 PD=620HW 04713 MPSHB1
A1Q607 1854-0215 1 23 TRANSISTOR NPN ST PD=350MW FT=300MHZ 064713 2N3904
A1R701 1854-0071 7 TRANSISTOR NPN 5) PD=30OMW FT=200MHZ 284830 18540071
A1Q702 1853-0086 2 TRANGIGTOR PNP S1 PD=310MW FT=40MHZ 27014 2NS087
AIR703 18%54-0071 7 TRANSISTOR NPN ST PD=300MW FT=200MHZ 284810 1854-0071
ALR70S 2 TRANGISTOR PNP ST PD=310MW FT=40MHZ 27014 2NT087
A1Q706 2 1 TRANSTISTOR PNP ST PD=15W FT=50MHZ 64713 MIE233
A1Q707 7 TRANSISTOR NPN ST PDR=300MW FY=200MHZ 20480 1854-0071
AIR708 18540692 8 1 TRANSISTOR NPN 5T PD=15UW FT=D0MHZ 04713 MIE223
ALRB01 1853-0086 2 TRANGTSTOR PNP ST PD=310MW FT=40MHZ 27014 2N5087
A1G901 1853-0086 2 TRANSISTNR PNP 51 PD=310MW FT=40MKZ 27014 2N50R7
A1G921 1854-0071 7 TRANSISTOR NPN ST PD=300MW FT=200MHZ 28480 18549071
A1R101 0698-8142 & 2 RESISTNR 4M .P5% .5W F TC=0+-50 28480 0598-8142
A1R102 8699-0498 1 <4 RESISTOR 8M 1% .54 F TC=0+-100 28480 0699-0498
A1R103 1698-8142 & RESISTOR 4M ,25% ,5W F TC=0+-50 28480 0698-8142
A1R104 04£99-0498 1 RESISTOR 8M 1% .54 F TC=0+-100 28480 0699-0498
AIR105 0757-0442 9 77 RESIGTOR 10K 1% 1254 F TC=08+-100 24546 C4-1/8-T0~-1802-F
AlR104 0757-0442 9 RESISTOR 10K 1% 1254 F TC=0+-100 24546 C4--1/8-T0-1002-F
AIR107 NA98-3161 9 2 RESIGTOR 38.3K 1% .120W F TC=8+-108 24544 Ca-1/8-T0-3832~F
A1R108 0698-4496 5 2 RESTSTOR 45.3K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4532-F
AIR10Y 0698-44%94 5 RESISTAR 45.3K 1% ,125W F TC=0+-100 245464 C4-1/8B-TN-4532-F
ALRI1D 2100-3214 L] 1 RESISTOR-TRMR 100K 10% C TOP-ADJ 1-TRN 28480 2100-3214
AiR111 07570442 9 RESISTOR 10K 12 .125W F TC=D+-100 24544 C4-1/8-T0-{002-F
AlR112 01757-828¢0 3 57 RESISTOR 1K 1% ,12GW F TC=0+-100 24546 C4-1/8-T0~1001-F
AIR113 07570280 3 RESISTNR 1K 1Z .125W F TC=0+-100 PAT48 C4-1/8-T0-1001-F
AlR114 $757-0442 k4 RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-70-1002-F
AIR11T5 0683-2265 1 2 RESISTNR 22M 5% .2%5W FC TC=-900/+1200 61121 CB2265
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AlR116 0757-0401 [ 39 RESIGTOR 100 1% 1256 F TC=0+-100 24546 ¢4-1/8-70-101-F
A1R201 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001-F
ATK202 07570277 8 37 RESISTNR 49.9 1X 1254 F TO=0+-100 24546 Ca-1/8-TD~4997 -F
A1R203 757-0277 8 RESTSTOR 49.9 1% .125W F TO=0+-100 24546 £4-1/8-10-4992-F
ATR204 0757-0427 0 1 RESTSTOR 1.%K 1% 1256 F TC=8+-100 24546 €4-1/8-T0-1501-F
A1R205 §757-0277 8 RESISTOR 49.9 1% ,125W F TC=0+-100 24546 C4-1/8-T0-4992-F
ATRR06 0757-0461 [} RESISTOR 100 1% .12%W F TE=0- 24546 C4--1/8-T0-101~F
#1R207 §757-6420 3 4 RESISTOR 750 1% .125W F T 24546 €4--1/8-T0~751-F
ATR208 07576428 3 REGISTOR 750 1% .125W F T 24546 C4-1/8-T0-751~F
A1R209 9757-0401 ] RESISTOR 100 1% 1254 F TC=0+-100 24546, €4-1/8-T0-101-F
ALRZ11 0698-7212 9 RESISTOR 100 1% 05W F TC=0 + - 100 24548 C3-1/8-TO-1COR-F
AIRZIZ 06898-7212 9 RESISTOR 100 1% 05W F TC=0+ — 100 24546 C3-1/8-TO-1COR-F
A1R213-214 0698-7205 0 RESISTOR 51.1 1% .05W F TC=0+ - 100 24546 C3-1/8-TO-51R1-F
-
A1R21S 0757-8407 3 5 RESISTOR 200 1% ,12SW F TC=0+-100 24546 C4-1/8-T0-201-F
atR214 07%7-0401 i RESISTOR 100 1% 1256 F TC=0+-100 24546 C4-1/8-T0-101F
AlR217 0698-4386 2 1 RESISTOR S9 1% ,125W F T0=0+-100 24546 C4-1/8-TO-59R0-F
AIR218 47570407 & RFSIGTOR 200 1% 1256 F TO=D+-1080 24546 C4-1/8-T0-201 -F
ATR219 0757-0280 3 RESISGTOR 1K 1% 1254 F TC=0+-100 24546 C4-1/8-T0-1001-F
AIR220 4757-0283 6 12 RESTSTOR 2K 1% 1254 F T6=0+-100 24546 €4-1/8-T0-2001-F
ATR221 0757-0472 s 1 RESTGTOR 200K 1% .125W F TE=0+-108" 24546 €4-1/8-T6-2003-F
ATRZPR 07570277 8 RESTGTOR 49.9 1% , 1256 F TC=0+-108 24546 C4--1/8-T0-4992-F
atR22 0757-0442 9 RFSISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1000-F
ATRRZ 1678-8827 4 4 RESTSTOR 1M 1% 125K F TC=0+-160 713480 0679-8827
ALR22Y 07570273 4 3 RESTSTOR 3.61K 1% 1254 F TC=0+-108 24546 C4-1/8-T0-3011-F
AR2P (7578280 3 RESISGTOR 1K 1% .125W F TC=0+-100 24546 €4--1/8-T0-1001 -F
AIR22 0757-0410 1 4 RESTSTOR 301 1% L1254 F TO=0+-100 24546 €4-1/8-T0-~301R~F
0757-0410 1 RESTSTNR 361 1% 1256 F TC=0+-100 24546 £4-1/8-T0-301R-F
0757-0280 3 1€ 1% 1256 F TC=0+-100 24548 C4-1/8-T0-1001-F
07570273 4 q.01K T% L1258 T P4546 £4-1/8-T0-3011-F
Al1R231 0698-8827 4 1™ 17 1356 F 10 21400 1698-8827
AIRZS 1698-4123 5 14 499 1% 5 T 74546 C4-1/8-TO-499R -F
A1R233 9698-6343 5 2 9K 1% ™" 20480 869R-6343
AIR23S 4678--6362 8 2 K1% TC PR8N 067R-6362
A1R235 0698-4503 5 RESISTOR 66.5K 1% 24546 C4-1/8-TO-6652-F
A1R237 B6Y4-6362 8 RESTSTOR 1K 1% +-25 26480 0698-6362
01698-6343 5 STOR 9K 1% .125W F TC=0+-25 053480 0/78-6343
ATR242 1698-4442 1 1 STOR 4.42K 1% 1254 F TC=0+-100 24546 £4-1/8-T0-4421-F
A1R243 1698~4430 5 3 RESTISTOR 3.89K 1% 1254 F TC=0+-100 24546 €a~1/8-T0-2491 -F
A1R244 8757-0421 4 3 RESIGTOR 825 1% ,125W F TC=0+-100 24546 C4-1/8-T0-8258-F
ATR24Y 06784438 S RFSTSTOR 3.09K 1% 1258 I TO=0+-1060 24546 £4-1/8-TH-3091-F
ALR246 01498-6448 1 @ RESISTOR 216.2 .1% ,125W F TC=0+-25 20408 0658-6448
A1R247 0698-3444 1 1 RFSISTNR 316 1% .125W F TC=04+-100 24546 C4-1/8-T0-316R-F
A1R248 06986448 1 RESISTOR 216.2 .1%Z ,125W F TC=0+-25 28480 01690-6448
AIR249 0698--3279 o 8 REGISTOR 4.99K 1% 1254 F TO=0+-100 4546 C4--1/8-T0-4991-F
A1R250 0698-4457 8 2 RESTSTOR S76 1% .125W F a04n0 04984457
ATR2S1 0757-0401 0 RESTSTDR 100 1% .125W F n4%46 Ca-1/8-T0-101-F
ALRES3 0698-4457 8 RESTSTOR 576 1% .125W F TC=0+-100 20480 0696 -4457
ATR254 67%7-6401 0 RFSTISTNR 100 1% 1256 F TC=0+-100 24546 £4-1/8-T0-101-F
AlR260 8757-0401 [ RESISTOR 100 1% .125W F TC=0+-100 24546 €4-1/8-T6-101-F
ATR261 0757-0280 3 RESISTOR 1K 1% ,125W F TG=0+-100 24545 £4-1/8-T0-1801-F
ATR262 0698-3279 i RESTGTOR 4.99K 1% .125W F TC=0+-100 24546 | C4-1/8-T0-4991-F
ATR263 07570277 8 RESTISTOR 49.9 1% .125W F TC=0+-1060 24546 C4-1/8-T0-4992 -F
A1R264 06984420 S 1 RESTSTOR 226 1% ,125W F TC=0+-100 24546 £4-1/8-T0-226R~F
AIR26S 4757-0277 ] RESISTOR 49.9 1% .125W F TC=0+-100 24546 C4-1/8-T0-4992-F
A1R266 8757-0407 6 RESISTOR 280 1% .1P5W F TC=0+-100 24546 €4-1/8-T0~201-F
AIRPLE 07570401 o REGISTNR 160 1% .125W F TC=8+-100 n4546 €4-1/8-T0-101~F
A1R269 2106-0567 [ 1 RESISTOR-TRMR 2K 10X C TOP-ADJ 1-TRN 28480 2108-8567
AIR270 §7%7-0401 0 RESTGTNR 188 1% 1258 F TC=04-100 n4546 £4-1/8-T0-101-F
A1R271 8698-3262 1 1 RESTSTOR 40.2 1% .125W F TC=0+-180 24546 C4-1/8-T0-4022-F
AIR272 0678-3279 0 RESISTOR 4.99K 1% .1254 F TO=0+-100 24546 C4-1/8-T0-4991-F
ALR273 01698-3279 0 RESISTOR 4.99K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-4951-F
A1R274 0698-3279 8 RESISTNR 4.99K 1% 1254 F TE=0+-100 24546 C4-1/8-T0-4991-F
A1R27S 0698-3155 1 5 RESISTOR 4.64K 1% .135W F TC=0+-100 24546 €4-1/8-T0-4641-F
AIR276 0757-0277 8 RESISTNR 49.9 1% .125W F TC=0+-100 24546 Ca-1/8-T0-4992-F
A1R277 0757-0277 8 RESISTOR 49.9 1% ,125W F TC=0+-100 24546 Ca-1/8-T0-4992-F
AIR278 1678-5453 [3 2 RESISTOR 900 1% 1254 F TC=0+-50 0398 PHFSS T-2-980R-B
A1R279 0498-5453 6 RESTSTOR 900 .1% .1254 F TC=0+-50 436868 PHFSS T-2-900R-B
A1R2B0 0698-4123 5 RESISTOR 499 1% .125W F TC=0+-100 Ra%A6 €4-1/8-T0-499R~F
A1R281 0698-4123 S RESISTOR 499 1% .125W F TC=0+-100 24546 C4-1/8-T0-499R-F
AIR2B2 17570281 4 1 RESISTOR 2.74K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2741-F
A1R283 9757-0280 3 RESISTOR 1K 1X ,125W F TC=0+-100 24546 C4-1/8-T5-1001-F
A1RZ84 0698-3443 0 4 RESISTOR 287 1% .125W F TC=0+-100 24546 C4-1/8-T0-287R -F
A1R28S 9757-0449 3 7 RESISTOR 20K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-2002-F
A1RZ86 4757-0283 6 RESISTNR 2K 1% 1256 F TL=0+-100 24546 C4-1/8-T0-2001-F
A1R301 01698-4123 5 RESISTOR 499 1% .125W F TC=0+-100 24546 C4-1/8-T0-499R~F
AIR302 0698-6317 3 2 RESISTOR 500 .1X .125W F TC=0+-25 03888 PMESS~1/8-T9-500R-E

See introduction to this section for ordering information
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A1R303 0698-3279 0 RESTISTNR 4.99K 1% .125W F TC=0+4-100 24546 C4-1/8-TO-4991-F
AIR30A 0757-0200 7 RESISTOR 5620 OHM .01 F 28480 0757-0200
AIR3DS nN757-0427 0 RESISTOR - F 1500 OHM .01 28480 0757-0427
A1R306 0698-4369 1 RESISTOR - F 23.2 OHM .01_ 28480 0698-4369

A1R307 0698-7205 0 RESISTOR 51.1 1% O5WFTC=0+ - 100 24546 C3-1/8TO-51R1-F
A1RI0OB 0698-3279 0 RESJISTOR 4.99K 1% .125W F TC=0+-100 24546 Ch-1/8-T0-4931-F
A1R309 N698-6323 1 2 RESISTNR 100 ,1% .125W F TC=D+-25 213480 0690-6323
ATR3I10 0757-0401 1] RESISYOR 100 1% ,125W F TC 24546 C4-1/8-T6-101~F
AIR311 0757-0401 g RESISTOR 100 1% 1254 F T ”4546 :4-1/8-T0-181 -F
A1R312 8698-6323 1 RESISTOR 100 .i1X 1254 F TC 28400 06986373
AIR313 0698-32739 o RESISTNR 4%.99K 1% .125W F TC=0+-100 24546 Cl-1/8-T0-4991-F
A1R314 UB698-7205 0 RESISTOR 51.1 1% .05W F TC=0=+ 100 24544 C3-1/8.-TO-S1R1-F
A1R315 U6Y8-4369 1 RESISTOR - F 23.2 OHM .01 28480 0698-4369

A1R316 0757-0427 0 RESISTOR - F 1500 OHM .01 28480 0757-0427

AIR317 0757-0200 7 RESTSTOR - F 5620 OHM .01 28480 0757-0200

A1R3I1I8 0698-3279 RESISTOR 4.99K 1% .125 F TC=0+-100 24546 C4-1/8-T0-4991-F
AIR31? 0698-6317 3 RESISTOR S00 .1% oW F TC n3sng PMESE -1 /8-T9-500R-B
A1R3I20 §698-4123 3 RFSI‘%TUR 49‘? 17 .12 W F TC 24546 (‘4 1/8-T0-499R-F
AIR3?1 4757-0280 3 STOR % OUIPRWF TO= -10 24T 4¢ 1/8-T0-1001 -F
A1R322 0698-3279 0 HtSISTOR 4 99K 1% 125W F TC =0+ — 100 24546 04 1/8 TO-4991-F
A1R323 0698-4123 S RESTISTOR 499 1% .12%W F TCU=0+-100 24546 C4a-1/8-TU-499R-F
A1R324 0698-3444 1 RESISTOR 31.6 1% .125W F TC=0+ — 100 24545 C4-1/8-TD-316R-F
ATR327 0698-3444 1 RESISTOR 316 1% .125W F TC=0+ - 100 24546 C4-1/8-TO-316R-F
A1R328 0678-6320 2] 7 RESIGTDOR SK 1% 125W F TC=0+-2% 73868 PMESS--1/8-T?2-5001-R
A1RI2Y 0698-6320 8 RESTISTOR SK 1% .120W F TC=0+-25 a3aaes PMIGS-1/R~T?-E001-R
A1R33D D678--6320 8 RESISTNR SK .1% 25U F I0=0+4-2% 0738613 DM -1/8-T9-5001 -k
A1R3IT1 0757-0401 g RESISTOR 100 1% ,.125W F T(=0+-100 24546 C4 1/8-T0-101-F
AIR332 07570277 8 RESISTOR 49.9 11X 1254 F TO=0+-100 24544 CA-1/8-T0-4992-F
ATRIZI 0757-0277 8 RESTSTOR 492.9 1% .125W F TC=0+-100 24546 Ca-1/8-T0~4997-F
A1R334 2100-0568 RESISTOR - TRMR 100 10% PU4ARG 2100-0568

A1R3I3S 0698-3132 4 1 RESTSTOR 261 1% l‘.» F T(‘ G4+-100 245486 C4a-1/8-T8-2410-F
AIR334 07%7-0481 0 RESTIGTOR 100 1% HUW F =3+ -100 28546 £4-1/8-1T0-101-F
ATRII7 0757-0401 0 RESISTOR 100 1% ~1L-1N F TC=04-~100 24546 C4-1/8-T0~101~F
A1R338 07570401 0 RESISTOR 108 1Z .125W F TC=8+-100 24544 C4-1/8-T8-181 -F
A1R3I3I? 0757-0401 ] RESISTOR 100 12 .1?.5-\4 F TC=0+-100 P4TI46 C4--1/8-TOH~ 141 -F
ATR340 B757-0442 4 RFESISTOR 18K 1% . SW F TC=0+-10D 24544 £4-1/8-T0-1802F
A1R34 0757-0403 2 2 RESISTOR 121 12 .1...;1«1 F TC=0+-100 24546 C4-1/8-TU-121R-F
A1R342 0757-0277 B RESTGTOR 42.9 1%Z J125W F 7 +-100 24546 C4-1/8B-TN-4992 -F
ATR3IAT 0757-0277 8 RESISTOR 49.9 1% ,12%5W F TU=0+-100 DATi4h C4-1/8-TO0- 4992 ~F
A1R344 0757-0284 7 RESISTOR 150 1% .125W F TC=0+ - 100 24546 C4-1/8-TO-151-F
A1RIAS 0757-0412 3 1 RESTISTOR 3465 1% (12%W F TC=0+-108 24546 C4-1/8-TO~BLER~F
AIR346 0698-3444 1 1 RESISTNR 316 1% .12%W F TC=0+-100 24548 C4-1/8-T0-J16R -F
A1R3I47 0698-4123 5 RESISTOR 499 1% ,125%W F TO=0+-100 24546 C4-1/8-T0-499R~F
A1R348 0757-0403 2 REGISTNR 121 1% 1258 F TC=0+-108 24544 C4-1/8-TH-121R~F
AlR34g 0757-0421 4 RESISTOR 825 1% .125W TC=0+-100 24546 C4-1/8-TO-825R-F
Al1R350 0757-0399 5 RESISTOR-F 82.5 OHM .01 28480 0757-0399
AlR351 0757-0398 5 RESIGTNR-F 82.5 OHM .01 28480 0757-0399
AlIR352 0698-3444 1 1 RESISTOR 316 1% .125W F TC=0+-100 24546 C4-1/8-TO-316R-F
AlR353 0698-3hLbLy 1 1 RESISTOR 316 1% .125W F TC=0+-100 24546 C4-1/8-TO-316R-F
A1R3S4 0698-4123 5 RFSISTOR 4389 1% .125W F TC=0+-100 24546 Cl-1/8-TO-4GQR-F
AIR355 0698-4123 5 RESISTOR 499 1% ,125W F TC=0+-100 24546 C4-1/8-TO-499R-F
A1R360 0698-4417 ] 1 RESISTDR 174 1% . 125%W F = 24546 C4-1/8~TO-174R-F
AIR361 0698-3445 2 3 RESISTOR 348 12 ,125W F 245446 Ca4--1/8-T0--348R-F
A1R401 £757-0280 3 RESISTOR 1K 1% ,125W F TG 24546 4-1/8-T0-1001 -F
ATR402 0698~798S 3 1 RESISTOR 2 Sx .25W F T 11562 TFO7~-1/4-T0-2R0-7
AIR4AD3Z 07%97-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001 -F
ATR404 0757-0199 3 1 RESISTOR 21.5K 1% ,125W F TC=0+-100 24546 £4-1/8-T0-2152-F
A1RA405 0757--0442 9 RESISTAR 10K 1% . 12%W F TC=0+-108 P2AT46 Ca--1/8-TH-1002~F
A1R40& 0757-0465 b 20 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T4~1003-F
AIRA407 0698-7332 4 2 RESTSTNR 1M 1% ,1254 F TC=0+-1080 233480 0698-7332
A1R408 0698-7332 4 RESISTOR 1M 1X ,125W F Tr=0+-100 28480 06987332

A1R40% 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24544 C4-1/8-T0-1002~F
A1RATD 0757-0401 [} RESISTOR 100 1% .125W F TC=0+-100 24546 C4-1/8-T0-101-
AlRA411 86B9-5105 Y 1 RESISTNR 51 S% 1w CC TC=0+412 81121 GES10S

AlR412 0686-3305% 8 1 RESTSTOR 33 SX .SW CC TC=0+412 g1121 ER330S

AIR413 0757-0410 1 RESISTNR 3081 1X ,125W F TC=0+-100 24546 C4-1/8-T0-301R ~-F
AlRALSE 0757-0410 1 RESTSTOR 381 1Xx .125W v TC=0+-100 24546 €4-1/8-T0-301R--F
AlRA17 8683-1585 o 1 RESISTNR 15 SX .25W FC TC=-400/+500 61121 CRIB0S

A1RS01 0698-61903 5 1 RESISTOR 1.6K .1%Z ,125W F TC=0+-5¢ 20480 0698--6103

AIRS02 0678-3445 2 RESISTOR 348 1X .125W F TC=0+-100 245446 C4-1/8-T0-348BR-F
A1RS03 8698-8613 & 1 RESISTOR 8,97K .1% ,125W F TC=0+-2%5 28480 06988613

AIR504 BAPB-6360 6 9 RESISTAR 10K .1% ,1205M F TC=0+-25 PRABD 0698-63460

A1RSNS 8757-0277 8 RESISTOR 49.9 tX . 125W F T +-100 24546 €4-1/8-T0-4990-F
A1R506" 0698-3581 7 1 RESISTOR 13.7K 1X .125W F TC=0+-100 24046 C4-1/8-T0-1372-F

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



Replaceable Parts

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |C L. Mfr
Designation | Number |D Qty Description Code Mfr Part Number
A1R508" 0698-3264 3 R-F 11.8k .01 .125w F TC=0+ - 100 24546 C4-1/8-TO-1182-F
A1R506" Q757-0444 1 R-F 12,1k .01 125w F TC=0+ - 100 28480 0757-0444
A1R508" 0698-3519 1 R-F 12.4k .01 125w F TC=0+ - 100 24546 C4-1/8-TO-1242-F
A1R506" 0698-3359 7 R-F 12.7k 01 .125w F TC=0+ - 100 24548 C4-118-TO-1272-F
A1R506" 0757-0445 2 R-F 13k .01.125w F TC=0+ - 100 24548 C4-1/8-.TO-1302-F
A1R506" 0757-0289 2 R-F 13.3k .01.125w F TC=0+ - 100 28480 0757-0289
A1R506° 0698-3581 7 R-F 13.7k .01 .125w F TC=0+ - 100 24546 C4-1/8-TO-1372-F
A1R506" 0698-4479 4 R-F 14k .01.125w F TC=0+ - 100 24546 C4-118-TO-1402-F
A1R506* 0698-4307 7 R-F t4.3k .01 .125w F TC=0+ - 100 24548 C4-1/8-TO-1432-F
ATR506" 0698-3156 2 R]-F 14.7k .01 .125w F TC=0+ - 100 24546 C4-118-TO-2372-F
A1R506° 0757-0448 3 R-F 15k .01.125w F TC=0+ - 100 24546 C4-1/8-TO-1822-F
ATR506" 0698-3540 8 R-F 15.4k 01 125w F TC=0+ - 100 24546 C4-1/8-.T0-4222-F
A1R506" 0698-4480 7 R-F 15.8k .01 .125w F TC=0+ - 100 24546 C4-1/8-TO-1582-F
ATRS506" 0757-0447 4 R-F 16.2k .01 .125w F TC=0+ - 100 24548 C4-1i8-T0-1622-F

See introduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts

Table 6-3. Replaceable Parts (Cont'd)

Reference HP Part |c e Mfr

Designation | Number |D Qty Description Code Mfr Part Number
A1R528* 0698-4308 8 R-F 16.9k .01 .1256w F TC=0+ — 100 24546 C4-1/18-TO-1692-F
A1R528* 0698-4482 9 R-F 17.4k .01 125w F TC=0+ - 100 24546 C4-1/18-TO-1742-F
A1R528* 0698-3136 8 R-F 17.8k .01 .125w F TC=0+ — 100 24548 C4-1/8-TO-1782-F
A1R528* 0757-0448 5 R-F 18.2k .01 .125w F TC=0+ - 100 24546 C4-1/8-TO-1822-F
A1R528* 0698-4483 0 R-F 18.7k .01 .125w F TC=0+ — 100 24546 C4-1/8-TO-1872-F
A1R528* 0698-4484 1 R-F 19.1k .01 .125w F TC=0+ - 100 245486 C4-1/8-TO-1912-F
A1R528* 0698-3157 3 R-F 19.6k .01 .125w F TC=0+ - 100 24546 C4-1/8-TO-1962-F
A1R528* 0757-0449 6 R-F 20k .01 .125w F TC=0+ - 100 24546 C4-1/8-T0-2002-F
A1R528* 0698-3245 3} R-F 20.5k .01 .125w F TC=0+ - 100 24548 C4-1/8-T0-2052-F
A1R528* 0698-4205 4 R-F 2tk .01.125w F TC=0+ ~100 24546 C4-1/18-TO-2102-F
A1R528* 0757-0199 3 R-F 21.5k .01 .125w F TC=0+ - 100 24546 C4-1/8-TO-2152-F
A1R528* 0757-0450 9 R-F 22.1k .01 1256w F TC=0+ - 100 24546 C4-1/18-TO-2212-F
A15R28* 0757-0349 5 R-F 22.6k .01 .125w F TC=0+ — 100 24546 C4-1/8-T0-2262-F
A1R528* 0698-4485 2] R-F 23.2k .01 .125w F TC=0+ — 100 24546 C4-1/8-TO-2322-F
AtR528* 0698-3158 4 R-F 23.7k .01 .124w F TC=0+ - 100 24546 C4-1/8-.TO-2372-F
A1R528* 0757-0451 0 R-F 24.3k .01 125w F TC=0+ — 100 24548 C4-1/8-TO-2432-F
A1R528* 0698-4486 3 R-F 24.9k .01 125w F TC=0+ - 100 24546 C4-1/8-TO-2492-F
A1R528" 0698-4487 4 R-F 25.5k .01 .125w F TC=0+ — 100 24546 C4-1/8-TO-2552-F
A1R528* 0698-3159 5 R-F 26.1k .01 125w F TC=0+ - 100 245486 C4-1/8-T0-2612-F

6-8b
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Replaceable Parts

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference | HP Part |c| g, Description Mfr Mfr Part Number
Designation | Number |D Code

AIRS07 0757-0421 4 RESISTOR 825 1% .125W F TC=0+~100 24544 €4 -1/8-T0-825R-F
A1RS08 8757-0279 o 1 RESISTOR 3.16K 1% .125W F TC=0+-100 24540 C4-1/8-T0-3161~F
383114 0698-6355 9 2 RESTISTOR 400 .1Z .1254 F TC=0+-25 2R4AB0 0AP8-6355

A1RS510 8498-6355 9 RESISTOR 400 ,1X ,125W F TO=0+-25 26480 0698--6353

AIRS11 2100-3210 6 4 RESIGTNR-TRMR 10K 10%Z C TDP-ADJ 1-TRN 203480 2100-3218

A1RS12 8698-4196 2 1 RESISTOR 1.07K 1% ,1254 F TC=0+-100 24546 C4-1/8-T0--1071-F
AI1RS13 8698-81830 2 2 RESISTNR 4.22X .1X 1254 F TC=0+-25 19701 NF4r1/8-T9-4221-B
AIRS14 0699-0692 7 2 RESISTOR 1.4K .1X ,125W F TC=0+-25 28480 0699-0692

AIRS1S 0499-06%0 5 2 RESISTOR 302 ,1X ,1254 F TC=0+-25 28480 05699-06%0

A1RS16 0698-6446 9 2 RESISTOR 2.162K .1X .12%5W F TC=0+-2% 28480 16986446

AIR517 069B-6446 9 RESISTOR 2.162K 1% ,125%W F TC=0+-25 21480 0498~6446

A1RS518 0699-0690 S RESISTOR 362 .1% ,125W F TC=0+4-25 269430 0699-0690

AIRSIS 0757-0402 1 1 RESISTOR 110 1X .125%W F TC=0+-100 24546 C4-1/8-T0-111 -F
A1RS2D 0757-0291 [ 10 RESISTOR 24.9 1X .125W F TO=0+-100 19701 MFACY /8-T0-2492-F
AIRG21 0757-0291 6 RESISTOR 24,9 1% .125W F-TC=0+-100 19701 MFAC1/8-TN-2492 -F
A1R522* 01698-6811 2 1 RESISTOR 979.3 .25% ,12%W F TC=0+-2%5 28480 0698-6811

A1RS23 6757-0180 2 RESISTOR 31.6 1X ,125W F TL=0+-100 3480 0757-0100

A1RS24 0757-0188 2 RESTSTOR 31.6 1Z .125W F TC=0+-100 28480 47570180

AIRS2S 9699-0189 7 2 RESIGTOR 25%9.6 1% .125%W F TC=04-25 28480 D499-01089

A1RS26 0699-0189 7 RESISTOR 259.6 .1% 1254 F TC= 28480 06990189

AIRS27 D6IB-6347 9 1 RESTSTOR 1.%K 1% ,12%4 F TC=0+-25 268480 0/A78-6347

A1R528* $698-4205 4 1 RESISTOR 21K 1% ,125W F TC=0+-100 24546 Ca-1/8-TH-21072-F
A1RS29 D699-0689 2 2 RESIGTOR B8B8.5 .1% .12%W F TC=0+4-25 A34R0 0/699-0489

A1RS30 86990689 2 RESISTOR B88.5 .1% ,125W F TC=0+-25 2648Q 06990689

AIRS31 06835615 1 1 RESIZTOR 560 SX .25W FC TCU=-400/+400 811221 CES615

A1RS532 0698-4123 S RESISTOR 499 12 ,125W F TC=0+-100 24546 C4-1/8-TG-499R-F
A1RG33 0699-0688 1 2 RESISTOR 78.4 .1% .125W F TC=0+-25 20480 6679-0468

ATR534 0699-0688 1 RESISTOR 78.4 .1%Z .125W F YC=0+-25 26480 8699-0688

A1RS53S 0698-8180 2 RESISTOR 4.722K .1X ,1254 F TC=0+4-25 19711 MFA11/8-T9-4221-R
A1RS36 8699-0692 7 RESISTOR 1.4X .1% .125W F TC=0+-25 28480 06290692

A1RS37 0699-0691 & 2 RESISTOR 304 .1% ,125W F T0=0+4-25 28480 0699-0691

A1RS3I8 0698-8191 5 2 RESISTOR 12.5K .1X ,125W F TC=0+-2% 19701 MFAC1/8-TP-1252-B
A1RS539 06790691 13 RESISTOR 304 1% ,125W F TC=8+-25% PH480 06270691

A1RS540 1698-8191 5 RESISTOR 12.5K .1% 1254 F TC=0+-25 19701 MF4AC1/8-T9-1202-B
AIRS4A1 D698-0063 4 S RESISTOR 5,23K 1% .125W F TC=0+-100 91637 CHF 1/8-T1-5231~F
A1R542 2100-3821 5 1 RESISTOR-TRMR 200 10% € TOP-ADJ 10-TRN 2997 32624-1-201
AIRS43 0698-0063 4 RESISTOR 5.23K 1% .12%d F TC=0+-100 21637 CHF ~1/8-T1-5231-F
A1R544 8698-3315 7 1 RESISTOR 5.9¥ 1% .125W F TC=0+-100 24546 Ca-1/8-T4-G901-F
AIRS47 0698-3279 [ RESISTOR 4.99K 1X .125W F TC=0+-1D0 2446 CA-1/8-T0-4991 -F
A1R548 0698-8235 8 1 RESISTOR 9.31K 1% ,125W F TC=0+-25 19701 MFAr1/8-T9-9311-F
AIR549 8698-3274 5 1 RESTSTOR 10K 1X 1254 F TC=0+-25 28480 0693-3274

A1RSS0 2100-3089 7 2 RESTSTOR-TRMR &K 10X C TOP-ADJ 17-TRN 37997 3I29°W-1-502
A1R5S51 2100-3089 7 RESTSTNR-IRMR 5K 10X C TDP-ADJ 17-TRN 32997 I29PW-1-502
A1RSS2 8757-0280 3 RESYSTOR 1K 1% .125uW F TC=0+-100 24546 C4 1/8-T0-1801-F
AIR553 0698-6943 1 1 RESTSTDR 20K .1Z .125%W F TC=8+-50 26480 0678-6943

A1TRSS4 0698-3193 7 1 RESISTOR 10K .252 .125W F TC=0+-50 26480 0698-3193

AIRS56 8757-0465 & RESTISTOR 108K 1Z .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A1RSS57 0698-3154 0 3 RESISTOR 4.22K 1X ,1254 F TC=0+-10¢ 24546 C4-1/8-T0--4221-F
AIRSSH B6H9B~-4476 1 1 RESTSTNR 10.2K 1% 1254 F TC=0+4-100 RATAL CA-1/8-T0-1822 -F
A1RS59 2100-3218 6 RESTSTOR-TRMR 10K 10X € TOP-ADY 1-TRN 28480 2100-3218

A1R561 0698-4493 2 RESISTOR 34K 1% .125W F TC=0+ - 100 24548 C4-1/8-TO-3402-F
A1RG6D1 0698-3279%9 1] RESISTOR 4.99K 1X .125W F TC=0+-100 24346 C4-1/8-T0-4991-F
AlR602 $757-0288 3 RESISTOR 1K 1X 1254 F TC=0+-100C 24546 C4-1/8-T0--10071-F
AiIR&03 8678-3442 ® 3 RESISTNR 237 1% .125W F TC=0+-100 24544 C4-1/8-T0-237R -F
A1RG04 8698-3442 9 RESISTOR 237 1 ,125W F TC=0+-100 24546 C4-1/8-TH-237R-F
AIRL0S 4757-0277 B8 RESISTOR 4%9.9 12 1254 F TC=0+-100 PAT 46 Ca-1/8-TO~4992F
A1RG606 0698-4424 g RESISTOR 1.4K 1% 1/8W F TC= + - 100 24546 C4-1/8-TO-1401-F
A1R607 0757-0277 a8 RESIGTOR 49,9 1% .125W F TC=0+-100 24546 C4-1/8-T0-4992-F
AIR&08 07%57-0346 2 7 RESISTNR 10 1% .12%5W F TC=0+-100 PA%iAL C4-1/8-T0-10RD -F
A1RL0? 8757-0277 8 RESTSTOR 49.9 1x ,125W F TC=0+-100 24546 C4a-1/8-T0~4992-F
AIRGL10 0698-6447 0 RESISTOR- F 683.8 .g001 204R0 0698-6447

A1RG1Y 0688-6447 0 RESISTOR- F 683.8 .001 28480 0698-6u447

A1R562 0698-3572 6 RESISTOR 60.4K 1% .125W F TC=0+ — 100 24546 C4-1/8-TO-6042-F
AIRGL1IZ B757-0346 2 REGISTOR 10 1% .125W F TC=0+~100 24546 €4 -1/8-TN-10R3-F
A1R613 0757-8277 8 RESISTOR 49.9 1% 24545 C4-1/8-T0-4992-F
AlR614 0757-0424 7 2 RESISTOR *,1K 1% 9 24546 €4 -1/8-T0-1101-F
ALRG1IS 0698-3279 0 RESTSTOR 4.99K tx 1254 F TC=0+-100 24546 €4-1/8-T0--4991-F
AlIRG16 0698-3132 4 1 RESISTOR 261 1% .125W F TC=0+-100 24546 C1-1/8-T0-2610-F
A1R563 2100-2655 1 RESISTOR - TRMR 100K 10% 28480 2100-2655

AlR617 0757-0346 2 RESISTOR 10 1X .125W F TC=0+-100 24546 €4-1/8-T0-10R0-F
A1R618 0698-7363 1 2 RESISTNR 75 .1% .125W F TC=0+-50 19701 MFAC1/B-T2-75RD--B
A1R61S 0698-7363 1 RESISTOR 75 .1% .125W F TC=0+-50 12701 HFAC1/8-T2-735R0-B
AlIR620 0757-0346 2 RESISTNR 1080 1X .125¥ F TC=0+-100 24546 C4-1/8-TO-10R0-F
A1R701 0698~-63680 [ RESTSTOR 10K ,1% ,125W F TC=0+-2% 20480 CHPR-6360

AIR702 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A1R703 0698~4439 b 1 RESISTOR 3.24K 12 ,1254 F TC=0+-100 24546 C4-1/8-T0-3241-F
A1R704 D69B-6340 -3 RESISTOR 10K .1% .125W F TC=0+-23 203480 0578-6360

A1R705 0757-02810 3 RESISTOR 1K 1X .12%W F TC=0+-100 24546 C4-1/8-T0-1801~F
A1R706 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24545 C4-1/8-TH-1001-F

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

6-9



Replaceable Parts

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c I Mfr

Aot iption Mfr Part Number
Designation | Number. |D Qty Descriptio Code
AIR707 0757-0442 ? RESISTNR 10K 1% . 175W F T=0+-100 24546 C4-1/8-TH~1002-F
ALR708 8737-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
AIR7HY 27570984 4 4 RESISTOR 10 1% %W F TC 1] 73480 87%57-0984
ALR710 757-0984 4 RESTSTOR 10 1% ,5W F TC 28484 4757-0904
AIR712 016833-156% 2 1 RESTSTOR 15M SX .025W FC TC=-980/+1200 f1121 R1565
ALRBO1 8757-04490 7 2 RESISTOR 7.5 1% ,125W F TC=0+-188 24546 C4--1/8-T0-7501-F
AIRBOZ 87%7-0440 7 RESISTINR 7.5K 1% L1254 F TL=D+-109 245446 C4-1/8-T0-7581-F
A1RBO3 0757-0446 3 4 RESISTOR 15K 1% .125W F TC=0+-100 24%486 C4-1/8-TO-1502-F
AIRBD4 1699-084% 2 a 3 17.2K 1% L1258 F TC=0+-25 PR4R80 1679-0845
AILRBOS 8698-6360 6 RFSIRTUR 10K 1% 19234 F T(C=0+-25 20480 0698~6360
AIRBH6 N698-6360 6 RESISTOR 19K 1% 1250 F TC=0+-25 28480 0H98-6360
A1RB07 0699-0845 2 RESTYSTOR 17.2K .1X .125W F TC=0+-2% 28480 06990845
A1TRBNB 8757-0278 9 3 RESISTOR 1,.78K 1% .12%W F TC=0+-10] 24546 4-1/8-T0~1781-F
A1R809 8698-3279 0 RESTSTOR 4,.99K 1% .125W F TC=0+-100 24546 €4-1/8-T0-4991~F
AIRB1D 9698-3279 ] RFSTBTOR 4.99K 17 ,125W F TC=0+-100D 24546 C4-1/8-T0-4991 -F
A1RBI11 4757~-0278 ? STGTOR 1.78K 1% (1254 F TC=0+-100 24546 C4-1/8-T0~1781-F
AIRBIR 07%7--8278 V4 1.76K 172 . 125W F TC=0+-100 24546 C4-1/8-T0-1781~F
ATRB1Z 0698-3279 ] RIQI‘-‘TOR 4,99 1% 1258 F TC=0+-100 24546 C4-1/8-T10-4991-F
A1RB14 PFEH7-0271 2 2 REGIGTOR 124K 1% 1280 F TO=0+-100 24%48 C4-~1/8-TB-1243 -F
A1RB1S 0698-3215 4 3 RESTSTOR 499K 1% .120W F TC=0+-100 213480 1698--3215
AIRB1S 0698-3215 4 RESTGTNR 499K 1% 1250 F TC=0+-100 213480 04698-3215
ATRB17 0757-6271 2 RESISTOR 124K 17 ,1254W F TC=0+-140 24546 C4-1/8-T8-1243-F
AIRBIB 07570465 b RFSTISTOR 109K 1% 1258 F TC=0-100 24546 C4-1/8-T0H-1007
A1RB19 TE7-0451 0 1 RESTISTOR 24.3K 1% 1298 F TC=0+-100 24%44 C4-1/8-T0-2432-F
ATRBRO N683-5655 ? 1 RESISTOR S.6M 5% .25W FC TC=-200/+1100 2121 CREHES
A1R01 0757-846%5 1 RESTHTOR 148K 1% ,125W F 24546 C4-1/8-T0-1003-F
ARG A757-0442 ? RESISTOR 18K 1% 24546 €4 -1/8-T0~1007
A1IRIN3 0757-0346 2 RESTISTOR 10 1% .125W F TC=0+-100 24546 Cl-1/8-T0-10R0-F
ATRYD4 0757-0346 2 REGTISTOR 10 1% ,.125W F TC=0+-100 24546 C4-1/8-TO~10R0-F
ALRPOS 6757-0346 2 RESTISTOR 10 1% .125W F TC=0+-100 C4-1/8-TO-10RO-F
AIRPDE 0757-0346 2 RESTSTNR 10 1% .125W F TC=0+-100 C4-1/8-TO-10RO-F
ALRIB7 8757-0280 3 RESISTOR 1K 1% 1250 F TC=(+4-106 €4-1/8-T8~1081-F
AIR908 0757-0346 2 RESISTOR 10 1% 125W FTC=0+ —100 C4=1/8-TO-10R0-F
ALRING 4757 -028¢ 3 RESISTOR 1K 1% 125w F 7T +-100 24546 C4a-1/8-T0-1601-F
AIRS1D 07570260 3 1K 1% 1258 F TC=D04+-100 24546 Ca -1/8-T0-1081-F
AlR911 07%7-0273 4 RESISTOR 3.031K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-3011-F
ARSI D75H7-046D 1 1 RESISTNR A1.9K 1% ,125W F TC=0+4+-108 24546 C4-1/8-T0-6192-F
A1R913 0757-0283 & RESISTOR 2K 1% ,125W F 0 +~1848 24546 £4-1/8-T8-2001~F
AlR914 0757-0280 3 RESISTNR 1K 1% . 128W F TC=0+-100 24546 L4-1/8-T0-1001-F
ATR91S 0H98-3279 ] RESTISTOR 4.99K 1% .125W F TC=8+-100 24546 C4-1/8-T0-4991-F
AIRP16 1698-3279 a RESISTNR 4.99K 1% 1254 F TC=0+-~1048 24546 C4-1/8-T0~-4991 -F
A1R?17 $757~-0401 0 RFST ATOR 100 12 . 125 ~-108 24546 C4--1/8-T4-101-F
AlIR?18 07570280 3 SISTOR 1K 1% 125 2 14100 24546 C4a-1/8-T0-1001-F
AIRT1Y 075702890 3 RFS]’STI’)R 1K 1% 1254 100 24546 €4-1/8~T0~1801-F
AIR?21 B757~0442 4 RESISTOR 10K 1% 129 +-100 24546 C4--1/8-TN-1002~F
A1R922 7570465 b RESISTOR 108K 1% .125W F T(=0+-100 24T46 C4-1/8-T0-1803~F
A1RY23 87570442 9 RFESISTOR 10K 1% 1254 F TC=0+-100 24548 C4-1/8-T0-1002-F
ATRI2A 757-0415 & 1 RESIGTOR 475 1% 125W F T +-130 24046 C4-1/8-T0--475R-F
AIRP2S 0757-0401 4] RESTISTOR 100 1% .1‘,414 F TC=0+-100 24546 C4-1/8-T0-101~F
AlU101 I0G3-0073 7 1 FREQUENCY DAC HYBRID 284040 1G63-0073
AlDLE2 18260522 4 4 JC OP AMP LOW-RTAS-H-IMPD QUAD 14-DIP-P D1295 TLO7ACN
ATU103 1826-0547 3 4 1C 0P AMP LOW-BIAS-H-IMPD DUAL. 8-DIP--P 01295 TLO72ACP
AtL202 182603446 g 3 TC NP AMP GP DUAL 8-DIP-P PKG 27014 LH3SBN
ATU203 1858-0040 8 1 TRANGISTOR ARRAY 16-PIN PLSTC DIP 3:.680 CAZ127¢E
AlU261 1826~-0346 0 IC 0P AMP GP DUAL 8-DIP-P PKG 27014 LM3ASAN
ATU301 1820-0493 & 3 IC OP AMP GP 8-DIP-P PKG 27014 LMIG7N
A1L302 1828-0493 6 IC NP AMP GP 8-DIP-P PKG 27014 LM30O7N
A1U303 1858-0063 5 1 TRANSTSTOR ARRAY 14-PIN PLSTC DIP 3680 CA3102E
ALU3H0 18200803 2 1 1IC GATE FCL OR-NDR TPL 04713 MC10105P
AlU401 1826-0138 8 2 IC COMPARATOR GP QUAD 14--DIP-P PKG 41295 LMIION
ATUS01 1B26-0522 4 IC NP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-P 01295 TLOZ7ALN
A1US02 03314-82501 | 9 1 SIN-SHPR REPL KIT 28480 83314-8:501
A1US03 1828-0493 6 1C DP AMP P 8--DIP-P PKG 27014 LM307R
ALUS04 1826-0777 1 1 IC SWITCH ANLG DUAL. 14-DIP-P PKG 17856 DG3B3CT
ATU701 18R26-08519 ? 3 IC OP AMP LOW-RIAS-H-IMPD RB-DIP-P PKG 81295 TLO71CP
AlU702 1826-0346 0 IC 0F AMP GP DUAL B-DIP-P PKG 27014 LM3SAN
A1UB01 B20-1730 & 9 IC FF TTL LS D--TYPE POS-EDGE-TRIG NN 01295 SN741.8273N
A1UB82 1826-0188 ] 2 IC CONV 8-B-D/A 16-DIP-C PKGC 04713 MC1498L-8
A1UBES 1820-1568 8 1 IC BFR TTL LS RUS QUAD 01295 SN74L.S12SAN
A1TUBCA 1820-1440 S 2 IC LOCH TTL LS QUAD 01295 SN74LS279N
ATUBLS 1826-0412 1 4 1IC COMPARATOR PRCN DUAL B-DIP-P PKG ;7014 LM3IP3IN
AluU80s 1826-0412 1 1C COMPARATOR PRCN DUAL 8-DIP-P PKG 27014 1. M3934
AlUBE7 1828-11%95 7 1 1C FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 E5N74L8175N
A1UB08 1820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 41295 SN741.5273N
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Table 6-3. Replaceable Parts (Cont'd)

g T
Reference | HPPart ¢l qry Description Mt | Mifr Part Number
Designation | Number [D P Code
A1U901 1B20-1216 3 3 IC DEDR TTL 1.§ 3-TO-B-LINE I-INP 81295 8N74LS138N
AlUS02 1820-1997 7 1 IC FF TTL LS D-TYPE POS-EDGE-TRIGC PRL-IN 01295 SN74LS3I74N
A1U903 1B20-1197 9 6 IC GATE TTL 1.8 NAND QUAD 2-1INP 61295 SN74LSOON
AlUS04 1820-1445 0 1 IC LCH TTL LS 4-BIT 01295 SN74LSI7SN
A1UP05 1820-1211 8 2 IC GATE TTL 1.5 EXCL-OR QUAD 2-INP 01293 SN74LEB6N
AlW15 03314-61615 CBL ASSY- VCO 28480 03314-61615
AlXU1D1 1600-0882 1 2 CONNECTDR STRIP 78480 1600-0882
A1XU101 1600-0882 1 + CONNECTOR STRIP 28480 1600-0882
A1XU303 1200-0638 7 1 SCCKET-TC 14-CNNT DIP DIP-SLDR sB480 1200-0638
A2 0331466502 | 6 1 PC AGSEMBLY-MODI 28480 0331466502
AZG101 3148-4571 8 CAPACTTIOR-FXD . 1UF +80-20% SOVUDC £RR 28480 8160-4571
APCI02 01604571 8 CAPACITOR-FXD ,1UF +80-20% 59VDC CER 28480 01604571
ARC103 1160-4532 1 CAPALTITOR -FXD 1088PF +-20% HOVUDC CER 28480 0160-4532
ARC105 0160-3847 9 CAPACTTOR-FXD ,81UF +108-0% S6VDC CER 28480 0160-3847
ARC106 0140-3558 ? 1 CAPATTITOR-FXD .1UF +-20X% S0VUDC CER 28480 0160-3558
A2C107 0160-3914 1 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 0160-3914
AR08 M 60-2225 5 1 CAPACITOR-FXD 2003PF +-5% 300VUDC MINA 73480 D140-2225
ARC109 8160-4810 8 CAPACITOR-FXD 330PF +-5% 100VDC CFR 28480 0168-48180
AZCT11 7160-4805 1 CAPACTTOR -FXD A7PF +-5% 100VUDC CER 0+-30 28480 1140-4805
A2C112 0160-4571 8 CAPACITOR-FXD ,1UF +80-20% S0VDC CFR 28480 81664571
AMC1I1S 09160-4532 1 CAPATITOR-FXD 1000PF +-20% B0VDC CER 28480 0160-4532
AZCI16 0160-4808 4 CAPACITOR-FXD 478PF +-5% 100VDE CER 2834810 3160-4808
ARC117 8160-4532 i CAPACTINR-FXD 10N9PF +-20% LOVDC TER 23480 91460-4532
A2C118 0160~-0161 4 1 CAPACITOR~FXD . 81UF +-16% 20QVUDE POIYF 24890 0160-0161
R2C119 D160-4532 1 CAPACITOR-FXD 1000PF +-20% SIVDC LER 20480 0160-4532
0164-4532 1 CAPACITOR-FXD 1C00PF +--20% S8UDC CFR 211480 031604532
1160-3847 ? CAPACITNR-FXD . D1UF +180-0% S0VUDC CER 13480 0160-3847
06160-3847 9 CAPACITOR-FXD .01UF +100-8% S8VDC CFR 28480 8140 -IB47
1160-3847 9 CAPALITOR -FXD L D1UF +100-0% S0VDC CER 2M3IAR0 0160-3847
0160-4532 1 CAPACITOR-FXD 10G0PF +-20% SOVUDC CER 284810 0160-4532
APC206 14603847 ? CAPACTTIODR -FAD L DI1UF +100--0% HOVDC CER 203480 0140-3847
ARC207 0160-22%0 6 1 CAPACITOR-FXD 5.1PF +- ,2GPF S00VDC CFR 20480 0160-2250
AEG20R NMBO-1746 b CAPALTTOR-FXD 15UF+-10% 20VDC TA 56289 150D156X9020H2
AZC209 0160-4%71 8 CAPACTITOR-FXD .1uF +88--20% S0VDC CFR 20430 01604571
ARCRT11 014684571 8 CAPACTTOR -FXD . 1LF +80-20% S0VDC CER 78480 8140-4571
AsC212 0160-4789 0 2 CAPACITOR-FXD 180F +~-5%Z 100UDC CER 0+-38 2114810 11604789
ANC213 01404537 1 CAPALITOR-FXD 1000PF +-20% S0VDC CER 0140-3532
& 0160-4532 1 CAPACITOR~FXD 1000PF +-20% S0VDC CER 0160--4532
9160-3847 ? CAPACYTNR-FXD , MGF +100--0% NOVDC 0148-3847
0160-3847 ? CAPACITOR-FXD ,81UF +100-0% S8UDC CFR 261400 01603847
2160-4532 1 CAPALTTOR FXD 1D00PF +-20% S0VDC CER 28480 0160-4%532
8 CAPACITOR-FXD . 1UF +B8-20% S0VDC CER 28480 01604571
0160-3847 4 CAPACITOR-FXD .O1LF 4100 0% SOVUDC AR 213480 0160-3847
8160-0127 2 10 CAPACTTOR~FXD 11 +-20% 2HVDL CFR 28480 0140- 0127
2160-4571 8 CAPALTITOR-FXD . 1LUF +80-20% 50VDC CER 73480 0160-4571
0160--4532 1 CAPACITOR-FXD 1000PF +-207 S0VUDC CFR af 0160-4532
MAL-0127 & CAPACTTOR-FXD 1UF +-20% 2500 LER 2B480 0160-0127
0160-0127 2 CAPACITOR-FXD tUF +-20% DC CER 20480 01606127
ARCED 01600127 ° 2 CAPACTTIOR-FXD 1UF +-20% Z5VD0 CER 5480 0150-0127
ARC228 6160-4787 8 4 CAPACITOR-FXD 22PF +-5% 100VUDC CFR 0+-30 28480 01604787
ARCR29 01603847 k4 CAPALTTOR-FXD . N1UF +100--0% TOVUDC CER o8a80 01460-3347
AZC231 06160-3847 ? CAPACTITOR-FXD ,01UF #180--0% SOVUDD 28480 014603847
AR232 31683847 ? CAPACYITOR-FXD L, 310F +1D8--0% 50VUDC 28480 0160-3347
ARC233 8180-0291 3 CAPACITOR-FXD 1UF+-18% 3I5UDC TA 56289 150D105X9035A2
ARC2AG B1B6~1746 1 CAPACTTOR-FXD 15UF+-10% 20VDC TA 56PRP 150D1H6X020R2
8180-1746 S CAPACTITOR~FXD 1SUF+-10% 20VDC TA L4289 15RED1S6XPA20R
31604801 7 CAPATTITOR-FXD 10DPF +-5% 100VUDC CER PRABO 01604801
61604787 8 CAPACITOR-FXD 22PF +-5% 100VUDC CER 0:-30 28480 01604707
6160-4805 1 CAPACTTOR-FXD 47PF +-5% 100VDC GER fH+-730 P2R480 0160-4805
0160-4817 g 3 CAPACITOR-FXD 2P8PF +-GX 100VDL CFR 28430 01604812
AZC3DS 1148-3847 ? CAPACTTOR-FXD (OI1UF +100-0% SOVDC CER 28480 0160-3847
ARCI0E 0160-3847 ? CAPACITOR-FXD .01UF +100-0% S0VUDC CER 218840 0160-3847
AZC3N7 31604811 ? CAPACITOR-FXD 278PF +-5% 100VDC CER HB480 0150-4811
ARCI0B 0160-5348 ? 1 CAPACITOR-FXD S1PF +-5% 100VDC CFR 8+4-30 28480 03164--5348
ARL309 6160-3847 9 CAPACITOR-FXD ,81UF +100--0% SOUDC CER 28480 0160-3847

See introduction to this section for ordering information
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Reference | HP Part \c| q, Description Mfr Mfr Part Number
Designation | Number |D Code
A2C311 0160-3847 2 CAPACTITOR-FXD . 01UF +100-0% 5OVDE CER 214890 0160-3347
A2C312 0160-3847 9 CAPACITOR-FXD .G1UF +100-0% S0VUDE CFR 28488 0168~3847
A2L313 0160-3847 b4 CAPACITOR-FXD . 81UF +100-3% SOVUDC LER 213480 0160-38347
AZCI14 0160-3847 9 CAPACTITOR-FXD ,01UF +100-0X% S0VDC CER 28480 4140-3847
A2C315 N160-3847 ? CAPACITDR-FXD . B1LUF +188-0% SOVUDC CER 28480 §140-3847
A2CI16 8160-3847 9 CAPACITOR-FXD .01UF +100-0X SOVUDC CER 28490 0160-3847
A2C317 01603847 k4 CAPACITOR-FXD . O01UF +108--0X SBUDC CER 204R0 81460-2847
A2CI18 8160-3847 @ CAPACITOR-FXD ,01UF +100-8% 3SEVDT CFR 204488 0168--3847
A2C319 3160-3847 9 CAPACITOR-FXD ,D1UF +100-0% 50UDC OER 2H4R0 0160-3847
A2C320 8160-3847 9 CAPACITOR-FXD ,01UF +100-0% SOVDC CFR 20488 01460 -3847
R2C321 8160-3847 9 CAPACITNR-FXD .31UF +108--0% GOVDC CER 78480 0160-38347
ARC322 0160-4571 8 CAPACITOR-FXD ,1UF +80-20% S0VDC CFR 28488 01460--4571
A2C401 N160-4571 8 CAPALTITNR-FXD L 1UF +80-20% SHVDLC CER PB480 0160-4571
A2CA04 0160-4787 8 CAPACITOR-FXD 22PF +-5% 100VDC CFR (+-30 28484 6168~ 4787
A2C405 P160-8127 2 CAPACTTOR-FXD 1UF +-20% Z5VDC CER 13480 Q160-0127
A2CA07 016060127 2 CAPACTITOR-FXD 1UF +-20% 25VDC CER 261440 1680127
ARCA08 0160-4798 3 1 CAPACITOR-FXD 12PF +-5% 100VDC CER D+-310 N1AD-4770
ALCA09 0160-4814 2 CAPACITOR-FXD 1G0PF +-5% 1008VUDC CFR 0140--4014
A2C411 8160-4571 8 CAPACITOR-FXD ,1LF +8B0 % BOUDC MER 0160-4%571
AC413 0160-4571 8 CAPACITOR-FXD ,1UF +80-20% S0VDC CER 01404071
A2C41D 11460-4787 B8 CAPACTTIOR FXD 22PF +~5% 153VDC CER N+-73D 2480 DTHG-478H7
A2CR101 1901-0040 1 DIODE-SWITOCHING 30V S0MA 2MNS DO-3G 28400 1961-0040
A2CR102 1901-0376 &6 4 DIODE GEN PRP 35V SiMA DN -35 B4R0 1991-0376
A2CR103 1901-0376 6 DIGDE-GEN PRP 36V 50MA DO-35 28400 1961--0376
A2CR104 192010376 -3 DIODE -GEN PRP 3%V SOMA TO 35 TI34AB0 1991-0376
A2CR10S 1901-0376 & DIODE -GFN PRP I5Y SOMA DPD-35 20480 19010376
AZCR106 1901-0040 1 DIODE -SWITCHING 30V SIMA ONG LO-35 RAB0 1901-0040
AZCR107 1902-0951 5] 1 DIOD NR G.1V H2 DO-35 Ph=.4W TC 211480 19020951
AZCR202 19201-0040 1 D1aD: ATTOHING 30V SIMA ONS DD 1501-0040
ARCR203 19061-00490 1 DIODE~-SWITCHING 30V SOMA ONS D035 1901--0040
A2CR20S 1901-0518 8 3 DINDE ~SM S1I6 SLHOTTKY 1931-0518
AR2CR2B6L 1901-0518 8 DIODE~SM STG SCHOTTKY 284010 1901 -6518
AZ2LR301 19010040 1 DINHE -SWITOCHING 33V SIMA ONG DO-35 3480 1701-0040
ARCRI02 1901-0040 1 DIODE~-SWITOCHING 30V S0MA 2N5 D035 20490 19010040
AZCR303 1901-053% 9 4 DIOLE-GM HIG SOHDTTKY 71480 1701-0%35
ARCR3LS 1901-0G35 ? DIODI~-GM SIG SLHOTTKY 283400 1961 0535
1901-0040 1 DINOE-SWITCHING 30V S9MA ONG DO-35 ARG TR01-0044
ARCR3I0SL 19261-0%18 8 DIODE~SM STG SOHOTTKY 214419 1967 -0518
ARLR3NT 19202-0958 2 DINDE -ZNR 18 5% D035 PD=.44 T 040 1082-0558
AZCR3INT 1901-0048 1 DTODE-SWITCHING 36V S0MA 285 DO 201648 19710040
ARCR312 17010040 1 DINDF -SMITOCHING 30V SIMA NG DO-35 Hast 1311 1201-6040
1901-0040 1 1 DIODF-SWITCHING 30V S50MA 2NS DO-35 PRa94 1901-0040
1201-0040 1 DIDLE-SWITCHING 30V SOMA ONS DO-3Y% 34R1() 1981-0040
ADCRA0Y 1901-0040 1 DIODF--SWITCHING 30V S(MA PNG + L4610 19030040
AZCRADS 1961-0040 1 DIODE-BWITOHING 30V BIMA PNS 13480 131-0140
AZCRSO1 1902-3345 7 2 DIODF~ZNR $1 .1V 57 DO-3% PNhy=, 4u aaea0 19007 3345
ARCRE02 19010050 3 i DIDLT -SWITOHING B0V 200MA ONG R4 1201-00%0
A2CRSO3 3 DIODF-SWITCHING 80V 200MA 2NG DO-3% 28400 19010050
AZLRS04 7 DLODE ZNR 51,1V 5% DO-35 PD=, AW 3480 PON2~324%
A2l b CONT RTANG-F 284840
ART2 2 SL CONT RTANG-F 34R0
ARTY 2 284846
AT 4 2 ARG ‘ ks
AIS 2 RTANGF 28400 2516254
AlJS 4 CONNEGTOR 2 PYN M PUST TYPE 2HAR0 1751-4979
ART7 1251- 680 8 CONNECTOR PIN F POST TYPE 2401480 17 6R%54
A2I8 12513961 2 CONNECTOR 6-PTN F POST TYPE ARG A1
AZNMPY H040-7721 7 3 284810 G04n 7721
AP G04a0-771 7 78480 SN4n-7721
AHP3 5040-7721 7 28484 se4ac 7721
A2R101 1854-0071 7 TRANSTSTOR NPN ST PD=300MW FT=200N1t7 211480 1£54-01071
ARQI02 1853-0412 8 1 TRANGISTOR PNP ST DARL TQ 90 PDi=é 04713 MPEALS
APQI03 1854-0009 1 1 TRANG NPN 61 PD=300MmW FT= 47213 20709
ARGI0S 186 ~0836 2 TRANGISTOR PNP ST PD=310M« FT 21480
A2QR107 1855-0081 1 2 TRANGISTOR J-FET N-THAN D MODE PIARG
AR08 1855-6081 1 TRANGIGTOR J~FFT N-~CHAN D-MOD nee00 -g By
AZQ109 1R%3--8034 & TRANSTSHTNR PNP 5T PD=310MW FT il 80 -003%6
A2GI11 1855-0410 1} 2 TRANGISTOR J-FFT N-CHAN D-MODF TO-18 81 2480 N-g41l
APR112 18%3-00836 2 TRANSISTNR PNP ST PD=310MW FT=250MHZ 3480 18H53-0034
ARQ113 1854-0215 1 TRANSISTOR NPN ST 5 FY=300MM7 014713 2NN 4
AZR114 1854-021% 1 TRANSTHTOR NPN 51 FT=300MH7 14713 2H3PN4
A2Q11S 16853-0036 2 TRANGISTOR PNP ST FT=250MH7 20480
AZGR202 18540215 1 TRANGISTNR NPN 51 FT=303MH7 14713 P
A2QR203 1853-0036 2 TRANGTSTOR PNP S1 PD=310MW FT=230MH7 26480 1853 -0036
A2RR04 1855-00R82 2 1 TRANSTIBTNOR J-FET P-CHAN D MODE 51 213480 I18E5-00682

See introduction to this section for ordering information
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ATG20% 168550410 i} TRANGISTOR J-TET N-CHAN D-#ODE TO-18 ST 28480 RSS-0410
‘ 1853-0036 2 TRANSISTOR PNP ST PD=310MW FT=250MHZ 268490 1853-0036
1853-0036 2 PNP 51 PD=310MW FT=R50MHT7 04RO 1553-0036
1853-0836 2 TRANSISTOR PNP ST PD=310MW FT=3S0MHZ 211480 18533036
APRA01 1854-0215 1 TRANSISTOR NPN ST PD=350NY FT=309MHZ 54713 £NI904
ARR402 1854-0215 1 TRANGTSTOR NPN SI PD=3S0MW FT=300MU7 04713 NS4
1854-8215 1 TRANSTSTAR NPN f{ PD— m. FT=380MH7 04713 2N3904
1854-0071 7 TRANSTISTOR FT=200MH7 20480 1R54-0071
1853-U066 8 TRANSISTOR PNP S| PD 625MW 61480 1853-0066
18530264 8 3 TRANGISTOR PNP ST PD=310MW FT=100M17 64713 2N5401
18543474 4 3 TRANSTIGTNR NPN 0T PD=310MW FT=100MN17 84713 2NG951
AZRTO1 0757-0280 3 RESTGTOR 1K 1% 1256 F TO=04-100 24546 C4-1/8-T0-1001-F
ATR1DY D699-0074 1 1 RESTSTAR 2.317K ,26% . 1Z5W F T0=04-53 "BABY 06£99-6034
A2R108 2100-3212 8 2 R OR-TRMR 200 10% € TOM-ADJ 1-TRN oRano 21pe-3212 .
109 DHTB-A320 3 RESTHTOR HK 1% L1256 F TR=0+--25 93688 PMF5S-1/8-T9-5001-R
AZRI11 0699-0122 8 1 RESISTOR 4.8K 1% .125W F T0=0+-25 2R4R0 0699-0122
APRITE 21003210 13 RE TAR-TRMR 19K 310% C TOP-ADT 1-IRN 211480 2100-3210
APRILS 07570476 9 1 R OR 361K 17 1254 F TC=0+-108 24546 4~ 1/8-TO-~J01X-F
. 06784453 4 » REGTATOR 402 1% L 1PHE F 10=9+ 180 73546 €4 +1/8-T0~402R F
C757-0442 N4 RESTGTOR 181 1% .125W F 7 +-100 DEL4H C4-1/8-T6-1002-F
A.'RH!X 6838705 2 b RE STOR 4,7K B%  P5W FC I0=-400/+4700 01121 CHAT7RH
AZR11LY 0683-4725 Q R STOR 4.7k &7 .L,»u FC TU=-400/+700 G110y CRe725
ACPRINO D7%7- G449 b R TR 29K 1% L1254 F 10=84-100 23546 :4-1/8 -T0-2037 F
APRIZT B0747-046% & REGISTOR Hlln( 172 128w F T +- 1040 24546 C4-1/8-TOH~-1803~F
ACRIPE 8633-68B45 1 1 REGTSTOR ABIK S% 256 FOOTL BOD/ 470D 21121 CR
APRIZE 0683-2055 7 1 RESISTOR 2M SZ 256 FO TC=-900/+1100 61121 CHEAY
APR124 N683-4755 8 1 REGIGTOR 4.7M LENW FCOTH PU0/+11 09 91121 CRATHS
ABRIZY 0683-1655 1 1 REGTATOR 1.6M ¢ 61121 CE1655
126 16753-4533 3 T RY'S NR 467K 1% 213480 1698~ 4%43
AZRIZ? 0683-1055 S 2 OR 1M G2 100/ +900 61121 CRIQLS
ACRIZH 4757-0401 il STOR 100 1% 100 24534 £4-1/8-TO0-101-F
ADRTIN 86H98-3279 0 REGTHIOR 4,99 1% 12940 F TU=0+-100 146 C4-1/8-TH-4991-F
ACRTER D7G7-0401 0 RUGBTSTRR 100 1% APSW F T Y+ -100 24546 C4-1/8-T0-101-F
ADPRIE3 8757 -0442 9 RESTOETOR 18K 1% W F 24546 C4 1/8-T0~108
APR134 07570442 © RUGTETOR 10K 1% W P 24546 C4 1/8-TH-1002 F
ADRIIG 0757-046% & REGISTOR 100K 12 b L4546 C4-1/8-TO4~1063-F
AR BHYB-7394 3 1 RFHBTLETIR 698 1% 1854 T 19791 MF4(11/8-T7-690R-R
137 0VS7-0280 3 : OR 1K 1% 125 F TC 2446 €4-1/8-T0-1001 -F
ACRIAY 06784123 ) (R 4%% 1% : 24546 LA 1/8-T3~490K F
APRIAL 016928-6320 8 R FRTOR 9K 1% ¢$xnng PMIES -1/8-T9- 5801 -1
ACR1T 42 N&T78~-7447 2 1 RFSIBTOR 10K 1% 19701 MES2C1/74-T9-1000 B
AARLAZ 0757-0401 Q THTOR 100 12 3t-100 24%46 C4 1/8-Th-101-T
AIRTAY 67570401 0 FTETOR 100 1% 100 24546 C4 1/8-T0-101-F
ARRTA4H 0737-0449 b THISTOR 20K 1% 0+-1810 24546 C4-1/8-TO-2N0> F
ATRT4AT 0757 3447 2 THTINGTOR 10K 1% Ni-100 23544 C4 1/8-TH-100:-F
APR148 0698-3442 9 REGIGTOR 237 1% Ly =100 Patian €4 1/8-TH-237R-F
ALK14Y 97570260 3 RIESIHTOR 1K 1% 1FSW F TR=3e 100 24%46 C4 1/8-TH-1001 - F
ASRITY - 1 RESTIGTIOR 4,64k 1% 1205W F TC=0+ -1060 KERE T €4-1/8-T0~4641F
ARG 3 RIBINTIOR 1K 1% P50 F To=0¢ 109 DAYAL €4 1/8-T0~1001 F
ARRISS 1 R IGTOR 4.64K 17 ,125W F TC=0+-100 PR T0Y Ca-1/8-Th~4641 -F
APR1G4 7 t RUSTHINR 3.4K 1% L1756 F TG - 100 1544 C4 -1/8-T0-3401 F
AXRIGS 3 1 RE NR 2.2k & =-4U0/+700 41121 CRAZOS
ACRIGH K3 RY RO1K {7 N300 24%46 4-1/8 T0--1001-F
APRISY k4 R OR 10K 1% 24544 Ca-1/8-T0-100P-F
ATRTAL 4 B4 R BTOR 64,9 17% 100 BT €4-1/8-T0-6492-F
APRILS ke b REGITETOR 208K 1% "'M f L1 00 24546 C4-1/8-T4-2007 -F
A2R163 0698-4502 4 RESISTOR 64.9K 1% .125W F TC=04-100 24546 C4-1/8-T0-6492-F
A2R164 0757-0442 3 RESISTOR 10K 1% .125W F TC=0+-100 24544 C4-1/8-T0-1002-F
A2R180 0757-0449 [ RESISTOR 20K 1% .125W F TC=0+-100 Pasan C4-1/8-T0-2002-F
AZRE0D D757-0433 8 Ed RFGISTOR 3.30K 1% A%k C3-1/8-TH-3321 -F
APR201 $757-0277 8 REGIGTOR 49,9 17 ol S 1) C4~1/8-T0-4997 F
ATZR2N2 D757-11442 9 SISTOAR 13K 1% 24536 €4 1/8-T8-1002 F
AZR203 8 REGISTOR 49,9 1% 1256 F T( 24546 C4- 1/8 ~T0-4990 -F
AMRDDS ol 4 STOR 100K 1% .1 F834080 H
ARR20S ”100 3211 7 1 OR-TRMR 1K 10% (‘ RARIAES ADT 1-TivM 2114810
R206 06986358 2 AR 189K 1% 1PSW T T+ -F PRARY
ARR207 07%7-0277 8 OR 49,9 1% ,12%5W F TC 24546 €4-1/8-T0-4997 F
R2OB B7H7-0277 53 STOR 49.9 1% L 125W F TC=D+-100 P4544 C4 -1/8~-TH-49%9~ F
8 FETOR 3.32K 1% . 129W F TU=0+-100 245406 C4-1/8-TH-3221-F
? TETOR 19K 1% W F T $-1008 24548 £L4-1/8-TH-1007 -F
0757- ouss 6 OR 100K 1% .125W F TC=0+-100 24%46 C4-1/8-70~1003-F
210032 7 1 FOR-TRMR 58K 18%Z © ThP-ADJ 1-1IRN 712480 2100-3253
0757-0401 0 RESTSTOR 100 1% .1:J.=.u Ra%46 €4-1/8-T4-101-F
4757-0401 0 172 125U 24546 C4=1/8-T0=101F
0698-6320 8 R ¥3 .1”"“.\4 03988 PMISS-1/8~T9-S001~R
D69B-6360 6 3 1% 2R460 D698-6360
APR217 07570442 9 RESIGTOR 10K 1% .12 u F TC=0+-180 24546 Ca~1/8-T4~1002-F

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

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c Qty Description Mfr M#r Part Number
Designation | Number |D Code
AZR218 0757 -0442 b4 RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8~-T0~1002-F
A”R?Zl D757-0442 9 RESISTOR 10K 1% .125W F TO=0+- 24546 C4-1/8-T0-1002F
1757-0442 4 RESTSTOR 16K 1% ,125 24546 €4-1/8-TU-160
0737-0446 3 RESISTOR 1%K 1% 24544 £4-1/8-T0-150
8757-0453 2 RESTGTOR 30.1K 1% . 125W F TC=0+-100 24546 C4-1/8-T0-3012-F
AZR225 07570277 8 RESTSTOR 49.9 1X .125W F TC=0+-100 24546 £4 -1/8-TH-4992-F
8764-0016 8 2 RESISTOR 1K 5% 24 MO TC=0- 27480 8016
0757-0442 9 RESISTOR 19K 1% 1258 F T 24546 1/8-T0-1007 -F
$757-0277 8 RESISTOR 49.9 1% .125W F T¢ 4546 C4-1/8-T0-499°-F
0757-0442 K4 RESTISTOR 10K 1% . 12%W F TC= 24546 c4-1/8~To-1002 F
AZR231 757-0442 9 RESISTOR 10K 1% 25W F TC=0+-110 24544 C4-1/78-T0-1000F
AZR232 0757-0465 [ RESISTOR 100K 1% .125W F TC=0+-100 24544 C4-1/8-T8-1003-F
ADR233T 8757-0465 b6 RESISTOR 100K 17 .1. W F 1O ~1040 24544, C4-1/8-TO-1003F
ATR234 0757-0442 ? RESISTOR 13K 1% W OF T 100 28546 L34-1/8-TH-1002 F
A2R236 0757-0487 & RESTISTOR 200 1% .1”":“ F TC=0+-100 24% 864 C4-1/8-T0-201-F
AZR237 87570277 8 R STOR 49.9 1% 2GW F TC=0+-1038 C4-1/8-TH-4995
ARR238 0757-0442 9 I‘.TnR 10K 1% Ca - 1/8-Th-3101¢
239 D757-0277 B 49.9 1% €4 -1/8-TN-499
241 0797-0465 13 PI“%IST()P 100K 1% Ca-1/8-TO-1203F
ATRZ242 B757-6280 3 RESISTOR 1K 1% £4-1/8-T0-10010 -F
ADNR243 0757-0407 13 RESISTOR 200 1% 245456 1/8-1T0-201 -7
AZR244 017570442 N4 RES TR 10K 1% PAYAL 1/8-T8~-1007 -F
A2R245 1757-0442 ? RESTGTOR 10K 1% 245486 l‘4 1/8-T8-12062-F
AJRZ47 N7%57-0442 9 REGTIGTAR 19K 1% 24546 C4-1/8-TN-1082-F
ABR248 1698-4453 4 RESIGTOR 402 1% +~100 245456 C4- 1/9-TU~402R~F
A2R24S 0757-0442 9 RESISTOR 10K 1% +-100 24545 Ch-1/8-T0-1002-F
AZR250 0757-0469 0 RESIGTOR 150K 1% .125W F TC=0+-100 8546 €4 1/8-TH-1503-F
A2R251** 8150-3375 5 JUMPER WIRE-ELEC 28480 8150-3375
ARG 3757-02R3 & RELGISBTOR 2K 1% L 125W F T J 100 BERTT C4 1/8-T0-280% F
AR5 8698-4479 4 1 REGTISTOR 14K 1% 120U F +-100 2a546 C4-1/8-TG~1487 -F
AZR25S 4757-0280 3 RESISBTOR 1K 1% 25U F TC=0+-100 24548 4 1/8-T0-1001 F
ARR2G6 9757-0280 3 RESTSTOR 1K 1% . 125W F T0=0+-100 D4544 C4-1/8-Tg~10071~F
AIR258 87570346 2 RESTIGTOR 10 1% L 195W F 1 Dy 100 PAS AL Ca-1/8-TH-1RN-F
ADR259 0683-4725 2 RESISTOR 4.7K 57 299 FO TO=-400/+700 411 CRA72G
ADR2HD 1816-0269 3 i3} NETRORK -RES ®-GTP1).IK M X 8 18480 cHY
ARAR26L 0683-4725 2 REGISTOR 4.7K S% .254W FU = 01121 CRe72%
1683-4725% 2 5TOR 4.7 5% AnN/+7390 Jti21 Ce
0683-4725 2 OR 4.7K 5% 400/+708 01121 CHa7a5
N698-6630 3 1 (R 20K 1% 2 284810 N6YR-6H630
0H98-6629 1 Or 60K 1% Ll 261480 BHPN-66P9
AZROGE 0698-5540 2 1 YyTOR 1.1M 5% = - 930741100 1121 CR1155
ADR267 2100-3210 & RESTIGTOR-TRMR 18K 10% C T -ADT 1-TRN L8444 21003210
AZR268 1683-1015 7 2 ROI0D0 S% L 25W FC TC=-4D08/+500 12 CRHI0S
A2R30Y g690-~1021 0 1 STOR 1t 16% 1W CC TC=N1647 0132t Crin21
ATR302 B7%7-0442 9 RESTOHLYOR 10K 1% 1254 F 1 +-100 24546 C4-1/8-To-1000-F
A2R3I03 0757-0442 9 RESTSTOR 10K 1Z .125W F TC=0+-100 RENT T C4-1/8-ThH~1000-F
APRI0DA 07%7-0280 3 REGISTOR 1K 17 1256 F TO=0+-100 BENTTS T4 -1/8-TH-1001 F
AZRING 0698-4435 2 2 OR 2.49% 1% b = BEENT TN Ca-1/8-T1H- 2491 -F
A2R306 A757-0401 0 REGIBTOR 100 1% G100 24544 Ca 1/8-To-101 ¢
APRIO7 0757-0413 4 1 TSTOR 392 1% PN F T 1+ -100 2A%46 Ca-1/8-TH-39PR -1
ATR3NB 0688-4121 3 ESISTOR 11.3K .01 28480 0698-4121
AARIOT 0638-3279 "] EGISTOR 4.99K 1% 125N F TC=0+-100 24546 C4-1/8-T0-u438%1-F
ADR310 A757-0442 ? OrR 19K 1% Te=4+-100 BERE 1Y C3 1/8-TH-1007 F
A2R311 0698-4435 2 OR 2,49 17 F TC=0+-1014 24548 C4-1/8-T4-7491-F
APR3L2 27570442 9 R 19K 1% 1 3y 100 REMEY 1Y C4--1/8-TN-1002 -F
APRILI 8698-4123 S STOR 499 17 . 12%W F 71 j+-1010 28544 Ca 1/8-TH-A99R -F
0698-3279 0 RFSISTUOR 4.99K 1"6 .IZSw F TC=0+-100 24546 C4~1/8-TO-4991-F
4797-0401 1] 3 oR 100 1% 25W F T0=04-100 245486 Ca-1/8-T0-1 8711
ATRILE N678-3202 ? 1 R 1.,74K 1'7. 1"..:& F G+ 1048 24546 C4-1/8-T0-1741 -F
AZRIL7 0698-4437 4 9 TGTOR 2.94K 1% 25U ¥ 0+-100 D454 C4-1/8-TH-0941-F
APR31B 06831015 ? RESISTAR 100 5% .25W FO O TO=- A05/+¢500 41121 [MERRIRR
A2R3ILY 0757-0280 3 RESTSTOR 1K 1% . 126W F TO=0+-100 DA%46 C4-1/8-Th~10001 -1
PR320 BEAZ- 4 1 REGISHTNR 51 5% FCOT 400/4500 31121 CER10S
AZRI2Y 06817 5 1 RESTISTOR 1.6K S% 254 FO ~480/+7410 41121 Cr14P5
APRIZ2 0757042 5 1 RFH{ISTUR 909 1% 175W 189 4546 N4-1/8-T0-9000 F
AZRIZT 6698- .)46 8 1 REGISTOR 174 12 2%W F TO=0+4-206 anany 6935544
ATR324 0678--3445 2 FSTHTNR 348 17 L1258 F T0=0+-100 24546 4 -1/8-10-340R F
ALRIZE 87G7-0280 3 REGISTOR 1K 1% .12GW F TC=0+-100 24G46 C4-1/8-TH-1001-F
APR326 0757-0260 3 RERBIGIOR 1K 1% 1256 F 17 100 245048 C4~-1/8-TH-1001 F
ARRI27 0757-028¢ 3 RESISTOR 1K 17z 125W F TCO=t+-100 24544 Ca-1/8-TH-1005 -F
APR3ZH 4757 -0280 3 REGTISTOR 1K 1% 1256 F TC=0+-100 2aA%36 C4-1/8-TH-1001 -F
0757-0280 3 RESTISTOR 1K 12 .125W F 7T 61-100 24546 C4 - 1/8-TH~1001 -F
47%7-0283 6 REGTIGTOR 0K 1% .125W F T e 100 24546 C4-1/8-TN-2001 -F
8757-0283 6 RESISTOR 2K 1% . 125W F T (-+-100 24546 C4-1/8-TH-2001 -F
ATR3I3Z D707-0442 9 RESTSTOR 10K 1% 1P5W F T =100 23546 C4-1/8-10-1082 F
ABR3IZA 0757-0401 0 REGTSTOR 180 12 (125W F TC=0+-~100 24544 Ca 1/8-Te-1n1-F
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Replaceable Parts

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c e Mfr
Designation | Number |0 Qty Description Code Mfr Part Number
ACRIZYG 9683-5115 & i1 RESTBTOR 519 5% 258 FC TC=-400/+6020 D112t CR5115
AZR3I3E 0757-0465 6 RESTSTOR 100K 12 ,125W F TC=0+-100 24546 C4-1/8-TU~1003-F
ATRADT 9757-0449 I RESTHTOR 20K 1% 159 24548 G4~ 1/8-T8-2002~F
ATRA02 0757-0449 6 RESISTOR 20K 1% .125 24546 €4-1/8-T0~2002-F
ATRADS 17570442 9 RESTIHTOR 10K 1% 125 245436 C4-1/8-TH-1007-F
ALR407 0757-0465 -} REGTSTOR 100K 1% ,125W F TC=0+-108 24%46 C4-1/8-T8-1003-F
ATRADB 17570442 ? REZTHTOR 10K 1% 1254 F #1380 24546 C4-1/8-TOH-1002-F
AZRAD? 1757-0442 9 18K 1% 1258 F +-100 245486 C4-1/8-TE-1002-F
ARA1 1683-1065 7 2 108 5% 284 OC P00/+1108 81121 CRI06S
ARR412 07570442 9 RESISTOR 10K 17 .125MW F +-100 24546 €4-1/8-T0-1000-F
AR413 4757-0442 ? REGISTOR 10K 1% 1756 F 24546 C4-1/8-T0-1002-F
AZR414 07570442 9 Rl’.“ 'STOR 10K 1% .1 ol F 24%46 C4-1/8-T0-1002-F
ACRALS A757-0465 b6 SISTOR 109K 1% 25W F - 24546 C4-1/8-T8-1003%-F
AZRA1S 8757-0442 9 FIE“.T?TDP 10K 17 1254 F TC=0+-100 24546 04~ 1/8-TO-1002-F
ACRALY 3698-6320 8 RESTSHTNR 5K 1% 1280 F TO=i+-55 33868 PrESS-1/8-T9~5001 -8
A2R418 8498-6360 & RESIGTOR 10K 1% . 125W F T 284840 0698-6360
AZRATY 3698-6360 3 RESTISTOR 19K 1% . 12%W F 7 2134810 0A7R-6360
A2RAZY 8757-02840 3 REGYISTOR 1K 1% ,125W F TO: 24548 C4-1/8-T0h-1001-F
ACRAZZ 757028 1 RESISTOR 9.39% 1% 19791 MFAr1/8-T0-9091-F
A2R424 0757-0465 & RESISTOR 100K 1% 24546 C4-1/8-T8-1082~F
? ¢ 1K 1% 1% 24546 £4-1/8-T8-1002 -F
) 9 IST(\R T81C 172 125W F +-100 24%46 £4-1/8-T0-1002~F
2100-3212 8 REGISTOR-TRMR 203 10% L TOP-ADT 1-IRN 263480 2100-3212
0698-6321 9 1 STGTOR 9.9% 1% APHW F TO=0+-24 0 3008 PRESG-1/8-TF- 9901 -
2100-0554 S 1 -TRMR 580 18% € TNP-ADT 1-TRN SB480 21039554
AZR4IL 0698-4444 3 1 4.87K 1% 25w F TC=0+-100 C4-1/8-T0-4871~F
ACRAZR 47 8200 7 1 S.62K 1% L1858 F OTC=04-14810 L4 -1/8-T8~5621 -F
AZR4ZT 07570260 3 ATSTOR 1K 1% =100 C4--1/8-T0~-1003~F
AIRAZ4 1678-6361 6 FOTSTNR 19K 1% TC=0 425 RETB-6340
AZRA3ZS 0757-0442 ? REGTGTOR 10K 12 ‘\'>=,u F TC=0+-100 C4-1/8-TO~-1002-F
(\: Ra3%6 V7H7-0208 1 POTK 1% 125 19741 MF31/B-TH-9091 F
0757-0442 9 10K 1% D4TI44 04-1/8-Th-1¢8
8757-043% 0 1 3.92K % 24546 ©4-1/8-T0- 3‘?‘ t-F
06498-3179 ? 1 'E. 24046
J658-44312 9 1 SR 24744
07H7-0280 3 LG YA 34 -1 EESTT
3-3493 0 1 4.12K 17 0*—1(‘" 24%44
'1/ 7-0411 i 100 1% =180 2546
-0401 0 1610 1% 0-0-~1U0 24%46 C4-1/8-TU-187~F
N757-02139 3 1K 1% 100 2446 C4 1/8-TH-1001 F
0757-02440 3 1K 1% 1!)() 24%46 Ca-1/8-TH-1001-F
i 9 19K 1% 100 24546 C4-1/8-TO-1802-F
: 0757-0283 & 2K 17 )!-I(H\ 24546 C4-1/8-T0-2001~F
ANR‘;()“ ATH7- 0283 b P 100 4T84 04 1/8-T0-2001 -F
A:’R ? OR 18K 1% .1”":!4 F 24%486 Ca 1/8-TU-1002~F
;ll'? ] MR 4,.99K 19 W P4N4e C3-1/8-T0-49%1 -F
08 Y TR 2K 1% .12 w F e 24546 C4-1/8-T8-2001-F
B9 0764~ (l(]‘l!; f BTGR W RZ W MO TO=0) 200 PRAR0 0764-0016
A2SH01 3101-0642 ] 1 HWITCH-SL DPDT MTNTR 8& 125VAC/DT PIL 2u480 31010642
AZTEY 1-06010 i} 23 CONNTTOR-6 rL fﬁNT PIN 3480 1#51-0600
ADTPR 1-0601 0 CONNFOTOR ~GE PIN 214840 ~0600
A2TP3 1-0600 0 LONNFLTRR - PN S480 “H1-0680
ALTP4 1~04600 0 § PIN 204810 51-0600
AZTPS 1-8608 o FPIN 1. #3480 1-0600
y1~0A00 0 PIN
1-0600 0 PTN
-0600 0 PIN
=8600 i} CONN - PIN
12H1-0600 [} CONNFECTOR AL CONT PIN
A2TP11 B1-0600 0 CONNELTOR-GEL DONT PIN 1251-0600
A2TPI2 1-0600 [ CONNFCTOR-8 CONT PIN 1251-0600
A2TP13 1-8600 0 CONNECTOR-GGL. GONT PIN 1#51-0600
A2TP14 1251-0608 b CONNE (‘TOP--S(‘ CONT PIN 1251-0610
ARTP1G 12510600 ] CONNECTRR-8GL CONT PIN 1751-0660
ARTP16 1’-"71 8600 it CONNECTOR-SGL. CONT PIN 51-0600
A”IF’17 0 NONNECTOR-SGL CONT PIN 1-0600
0 CONNFCTOR . CONT PIN 110600
[ CONNECTOR . CANT PIN 1251-0600
1251-0600 i CONNFCTOR-GGL. OONT PIN 1,14-MM-RG 3#‘ 4830 12510600
1251-0600 D CONNECTOR-GGEL CONT PIN 1, 14-MM-RSE 2GR oR4ABO 1751-0600
1251-0600 4 CONNECTOR-SGL. CONT PTN 1.14-MM-RSC-G7 S 214840 1P51-0600
AZU1D1 17760547 3 IC 0P AMP LOW-BYAS -H-IMPD DUAL 8-DIP-P 31295 TLO72A0P
AZU102 1821-0001 4 1 TRANGISTOR ARRAY 14-PIN PLST(C DIP 5 CALD4L
AZULE3 1326-0476 7 1 IC SWITCH ANLG B8-DIP-P PKG bl Ti.60100P
AZUI04 1826-0412 1 IC COMPARATOR PRUN DUAL 8--DIP-P PKG 27614 1-MA73N
AZU201 1826-0547 3 IC OF AMP LOW-BTAG-H-IMPD DUAL 8-DTP-P 11295 TLOA72AC0P

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

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation | Number |D Code
A2L202 1826-0547 3 IC OP AMP LOW-RIAS-H-TMPD DUAL 8-DIP-P 01295 TLO7260P
ARU203 1826-0522 4 IC 0P AMP LOW-RIAS IMPD QUAD "14-DIP-P 01295 TI 8 740N
A2U204 1826-0519 A4 1C OP AMP LOW-RIAS-H-IMNPD B-DIP-P PKG N1299 TL.O7107P
A2U205 1826-08412 1 IC COMPARATOR PRCN DLIAL. A-DIP-P PK( 27014 L MIPIN
ARU206 1826-0081 0 1 IC OF AMP WR TD-99 PKG 27014 LM3IBH
A2U207 1826-0357 3 1 IC OP AaMP WR T0-99 PKG 27014 S7+
A21)208 3 1 IC-QUAD ANALNDG SUWITCH 28400 1824-0907
ARU209 8 1 IC DCDR TTL LS 2 TO-4-LTINE DUAL. 2-INF 01795 SN741 S16GN
A2U211 16820-0471 hi] 1 1€ INV TTL HEX 1-TKP 91295 ONT7406N
ADU212 1820-13545 1 2 IC MULTIPIXR 2-CHAN-ANLGC TRIPLF 1&-DIP-C 31 505 CD4eSIRY
A2U213 1826-06B4 9 1 1C CONV 12-F D/A 13-DIP-C PKG 7480 1R26-06134
A2U214 1820-1447 2 3 IC TTL LS 16-BIT STAT RAM 45-NS 36 129G SN741.S671N
A2U21S 1820~-1447 2 IC 17 LS 14817 STAT RAM  A5-NS 39 91295 GN74LSH7IN
ARU216 1820-1447 2 IC TTL LS 16-BIT STAT RAM 45 -N§ 3G 01295 SN74l S&70N
ARUR17 18208-1112 B8 & IC FF 1TL LS D-TYPE PDOG-SLGE-~TRIG 31295 SN73L.S74AN
ARU218 1020-1197 9 IC GATE TTL LS NAND QUAD 2 INP 81295 SN741 SOON
A2U219 1820-1216 3 IC DODR OTTL LS 3 -TO-B-LINE J3~INP 1295 SN741L.51 20N
ARU221 1026-0944 4 1 IC~AD7523AD 284840 1826 -0944
A21222 1820-1730 6 IC VF 1TL LS D-TYPE POS-TLLE-TRIG £0M 91395 SN741.827an
ARUI0L 1828-1275 4 1 IC GATE TTL & NOR DUAL &-INP 01295 GN746260N
AQU302 1820-1278 7 4 T ONTR TTL 1.8 BTN UP/LOWN SYNCHRO 21295 SN7ALSIPIN
A2U30T 1820-1278 7 IC CNTR TTL LS BIN UP/DOWN SYNCHRD (VR R GN741 S1921N
A2U304 1820-12743 7 TC CNIR TTL 15 BIN UP/DOWN SYNCHROD 91295 SN74LS191N
AZUI0S 1820~1206 1 2 IC GATE TTL LG NOR TPL J-INP 01295 SN 41 S27N
ARU3D6 1820-0629 [’] a IC I 1TL S T K NFG-EDLF-TRIfG 9129% SNT74S110N
AR2U307 1820-1279 8 1 IC CMIR TTL LS DFCD UP/DOWN SYNCHRO §179G GN74LS19GN
AZU30B 1820-1197 9 TIC GCATE TTL 15 NAND RUAD 22- TivP 9129% ON74LSDUN
ADUIDG 1820-1322 2 1 IC GATE TTL S NOR QUAD 2- INP 01295 SHT7AGU2N
A2L31D 182001693 8 3 IC I'F 1IL S D -TYPE POG-EDLE-TRIG N129% 457 4N
A2U31L 1820-0693 8 IC FF T S D-TYPE PUS-EDGE-TRIG (LR RaANY SNT74574N
AZU312 1820-1158 2 3 TC GATE TT1L S ARND -NR -INV DUAL 2-ThP nevs CHT7455 1IN
ADUILT 18420-0629 ] IC FF TTL 8 J-K NEG-EDGF-TRIG 01395 GNT7RGY12M
APU314 1320-1278 7 TC CNIR TIL LS BIN UP/DOWN SYNCHRD 31095 Sh741L.S19IN
A2UIIS 1826-1158 e IC GATE TIL & AND-OR-INV Dual. 2-INP 11295 SMTASHIN
ADU3LS 18201158 2 TC GATE 1TL S AND-DR-TNY UL, 2~ TNP NY129% EN7ABHIN
1820-1442 7 2 TC CNTR TTL LS DFCD AGYNCOHRN {41295 GMT74L S290N
18208-1211 8 1C BATE :‘“]_. LS EXDL-OR QUAD 2 -INP H it 7 41.884N
9 10 GATE TTi. L 2-INP 01295 SNT74LSOON
AZIZ2N 182 4 1 IC MUXR/DATA-SFL TTL TR -1 L INE QUAD 51e9% SNT74ILS1GRN
ArUI22 1820-1730 b IC FE TTLL LS D-YYPE POG-FDRGF-TRIGC COM a1 GN74 G275
ARU323 1820-1730 b 10 ¥F 17 IRTEG LOH 0129%
AZUI24 1820-173¢ 6 IC FF TTL THGE-TRIG N N129% R
ARUALH 1820~1730 b I FF OTTL 4§ D-T1YPE POS-FDLE -TRIG oM 91295 74L527 AN
AZUIZE 1820-1491 6 2 IC BFR TTL LS NON-TINYV HEX 1-TNP 01295 GN740 SILTAN
ATU3ET7 1820-144D o IC LEH TT1L 18 Qiad 81295 SNT741E27ON
ANUICLS 1820-1414 3 1 IC GATE TTL. LS NAND TPL 3J--INP 1290 SN741 S10N
AZU329 1820-1422 3 1 JC MY TTL 1S MONOBTEL REIRILG JON
ARUITY 18260755 S 1 IC COMPARATOR HS 14-DIP-P PUG
APUADT 1820-1545 1 IC MU TTIPLXR 2-CHAN-ANLG TRTPLE 14-DTP nEBY ARy
ANU402 1826-0522 4 IC OF aMP LOW-EIAS-H-INPD RUAD {(4-DIP-P 81295
ARUJA04 18201738 i TC FF TYL 1.8 D-1YPE POS-FULF-TRIG MO n1avs GNT4LS273N
AZUA0S 18126-0188 8 10 CHANY 8-B-D/& 16-DIP-C PKO 04713 M14081 -8
ARL406 1B26~0138 2 1C LOMPARATOR P JUAD 14-DIP - PKI 01295 1. MAION
A3 03314-66503 | 7 1 PL AGSIMRBLY-CONT-POWER 2814930 0321466503
AJR1 1420-0278 7 1 BPATTERY 3V .72A-1R LI/S-DTIOX W FLEX 20480 14200278
AlC2 0160~-4801 7 CAPACITOR-FXD 100PF +-5% 100UDC CFR 204010 0168-4801
AZC3 0160--4B41 7 CAPATITOR-FXD 109PF +-5% 100UD( CER 28480 2140-4801
AJCSY 0168~-4801 7 CAPACITOR-FXD 100PF +-5% 100VUDC CFR 200400 8160-4801
A3CE N160-48401 7 CAPACTTOR-FXD 108PF +-5% 100VUDC CER 70480 0160-4801
A3C? 0160-4812 1} CAPACTITOR-FXD 224PF +-5% 140VUDC CFR 20400 166 -4812
AL B140-4812 [ CAPALITOR-FXD 220°PF +-5% 100VUDL (IR 28489 J160~4812
AAZCY 0160-4571 8 CAPACITOR-FXD ,1UF +80-26% S0VUDC CFR 29400 01684571
A3C1D D160~4571 a CAPARCTTOR-FXD L 1UF «80-20% S0VDD CER S1I4R0 g160-4571
AZCLT 0160-4571 8 CAPACITOR-FXD ,1UF +80-20% SOUDL CFR 28480 41604571
#3012 0160-~3847 4 CAPACTITOR -FXD |, D1UF +100-0% S0VUDC TER 28480 0160-3847
A3C13 0160-4532 1 CAPACTTOR-FXD 1000PF +-20% S0VDC CFR 8160
A3C14 0160-4%71 B CAPACITOR-FXD .1UF +B0-20% 58VUDC CER 3140-4%
A3C1S 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S0UDC CFR 014604571
A3C16 0160-4571 8 CAPACITOR-FXD ,1UF +80-28% S0UDC fER D140-4571
A3C17 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S0UDC CFR 28480 0160~4571

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd)
. Mfr
Reference HP Part | c Qty Description Mfr Part Number
Designation | Number |D Code
A3C1B 3140-4571 a CAPALCTTOR-FXD ,1UF +80~23% HOVDC CE 28480 0160~4571
A3C1Y 0160-4571 8 CAPACTTOR-FXD .1UF +80-20% SGVUDC CF 284480 014604571
A3CI0 0160-4571 8 CAPACTTOR -FXD . 1UF +80-20% 59VDC Lk “0480 0160-8571
ARC21 0160-4571 8 CAPACITOR-FXD ,1UF +80-20% S8VDC CFR 20480 016C-4571
ALLZR 2160-4571 R CAPACTTOR-FXD .1UF 480-20% SO0VULC CER 211480 2168-4571
A3C23 8160~4571 8 CAPACTTOR-FXD .1UF +88-20% S0VUDC CFR an48e 0160 -4571
AJC23 3140-4571 ] CAPACTTOR -FXD . 1UF 480-20X S0VDC LER 213480 0160-4571
AZCRE 8160-4571 8 CAPACITOR-FXD .1UF +80-20% SOVDC CFR 26480 01404571
AIC2E J160-4571 B8 CAPACITOR-FXD L 1UF +BO-21% H3VDC LER 6480 0160-4571
ARC27 6160-4571 8 CAPACITOR-FXD ,1UF +80-20% S0VDC CFR 21480 0160-4571
AZCE8 N160-4571 2] CAPANTITOR-FXD ,1LF +80-20X GOVDC CER 2B4R0 0168-4571
AXCI0G 0180-3881 ] 1 CAPACITOR-FXD 3000UF+50~10% 3SVDC Al 20480 01883061
A30C101 MiRD-3082 & 1 CAPANTTOR~FXD 1500LUF+50~10% 3%UDC AL 78480 93180-3082
A3C102 0160-0127 2 CAPACITOR-FXD 1UF +-20% 25VDC CFR 2048348 01400127
A3C103 5160-0127 2 CAPACTTOR-FXD 1UF +-23% &5VDE DER 711480 0160-0127
ABC1I04 8160-6362 7 1 CAPACITOR-FXD S10PF +-5% ZCOVDC MICA 20480 0160-0362
AICTOE BiR0-0650 3] 1 CAPACTITOR-FXD A20UF+180-10% 20VDC AL nesn3 {IPC3P3-20-ERE
AZC106 0180-17464 b3 CAPACTITOR-FXD 15UF+-10% 20UDC TA 150D SEXFUANED
Xingiv] J160-1746 b CAPACTTNR-FXD 1SUF+-10% 20VLC TA 150D156X982002
AlCi08 0160-4571 8 CAPACTTOR-FXD .1UF +80-20% S0UDL CFR ”f\4‘4(‘ 016C-4571
A3CI09 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S0UDC CFR 204040 01684571
AZCIL0 211801736 ¥ CAPACTTOR-FXD 15LF+--19% 2IVDEC TA 562119 150D156XF020R2
A3CI1 0180-2207 S 1 CAPACITOR-FXD 1G0UF+-10% 1eVDC TA 56289 1SOD107XP0TERD
A2 21404801 7 CAPALLTOR-FXD 180PF +-5% 120VDC CIR 28480 316048301
A3C113 6160-4801 7 CAPACTTOR-FXD 100PF +-5% 184VDC CFR 284890 6160-4801
LRIMER] D1AB-4571 3] CAPACTTRR -FXD L 10F +80-20% SOVUDC FER 3480 7160-4571
AIC1I1Y 9180-0058 i 2 CAPACTTOR--FXD SOUF+75-10% 25UDC AL S4OR9 JICNGLHGO2GNACP
AlC116 GIB0-605S8 1] CAPALTTOR-FAD SOUF «75-13% PSYLEL AL B56559 30D5 0660252
A3C117 01604789 g CAPACTTOR-FXD 15P°F +-57% 1008UDC CFR 04-30 20480 0140-4789
ALLTILE A160-3847 ? CAPALITIR-FXD L 91UF +130--3% SHUDC OER 71480 0160-38347
AXC1I22 $160-4814 2 CAPACITOR-FXD 150PF +-G% 168VUDC CFR 20488 4160-4814
ALLIAR B160-4571 3 CAPACTITOR-FXD L 1UF +80 -20%Z S0VNC 1L TRABO 1160-4571
ABCI24 0160-4532 1 CAPALTTOR-FXD 1€60PF +-207% SUVDC 211480 0360-4532
AICRY 19910535 9 RA OM G316 GLCHOTTKY 21480 1201-05%3%
ABCR2 1901-0535 ? DIODE-SM SI6G SCHOTTKY 204010 19016535
ATERS 17016048 1 DIOLT -OWITCHING 39V SIMa ONG L0235 f8480 1991-0040
AZCRA 1990-0%17 4 1 LET P LU TNT=3680D 1 MA-MAX BYR =5V 28408 GUBR-4650
ABORE 19910040 1 DINDE - LWTITAHTING 33V Hira ONG T0-3% ~83480 19201-0048
AZCRE 1901-0041 1 DIODE~SWITOHING 36V S0MA 2N7 D35 2048140 1701-9048
AICRT7 AVEHBEREE 1 DAY OBV SHIMA DG DN-35 U480 1901-0040
AJZCRE 1991~0041 1 l/lﬂN IV S0MA 2NG DO-3S anaeag 1961--0040
AZIRTIG 1201-0200 b3 a DINDT PR 1AV 1.5A 78480 1791-0280
AZLRTNO 1901-0704 4 4 DIODI-PWR RICT INAGLD 106V 1A DO 41 41295 184002
ARG 1OBT--0200 5 VIORE PWR RECT 130V 1,54 QMBO 1201-0200
ALJLRINS 1201-0704 4 DIOBE-PUR RY INANGR 186V 1A DN -4 184892
ATRIDA 17IR-0940 b o VIO -INR 15V BY LO-35 Ph=, 4W Th=+, 977% 1262-0960
AACRTNS 1902-0940 & DIODF-7MR 1PV G2 DO-3% P AW TU=+,877% 19472-0940
AL RTEG 1RU2-0Y5ER 2 LINDT 2R 1IV %% GO-35 P 44 Th=+, N7RY 17202-0058
AICRTBY 1902-0777 3 1 DIONC-7ZNR 1N82Y 6.2V 9% D7 PD=.4W 04713 1NADPE
AICRTUE (8 849 1 ERTTEODING 33V BOMA T DO 3L AR 1291-0040
ATBCRIOY 1901-0782 8 1 34713 INFRRT
ALRTTT 194 53 7 1 /I\-R H TV :/ $ PER4R0 19020953
ABZCRELD 19020764 0 1 MR 18,24 §Z DO 4W 2renn 190020764
ARTIS 110704 4 PR REFTT ANAORD 100V 1A DA 4 K RA A+ 14002
A3CRI14 1‘»’1)1 0704 4 PWR TMAB02 188V 1A DN-4Y !\1,")1‘. 184602
AZILRTLS 1404~ 266 3 1 TR ONCARG 10 PRGAR WR £ QN6400
AJCRILG '1’-}01 ~N640 1 BUTTOHTNG 300 SNMA § DO - 3% 1961-00418
AR 19610040 1 SUTTORING 33V S0MA 7§ nLyar 1781-0040
AJLRTIR 1901-0646 1 DIODE-GUTITCHTING 3RV SeMa 2MG D('l 19610040
ASTRILY 19010044 1 GTIORT SWITRHING 33V SinA 12010049
AZLR1ON 19201-0040 1 DIODI-GWITCHTING 30V SUMA 1981-00490
ASCRIZN 1991004y 1 DINTY SWAITCHING 30V SIMA ¢ 1931-0940
AJCRI2S 1901-6040 1 DIODE-SWITCHING 30V S0MA 2N DO ?“ 1926100480
A3CR123 1802-3301 5 DIODE-ZNR 34.8V 5% DO-35 PO = 4W 1902-3301
ART 1751- b5AHT 2 M4 CONNETTER 16-PTN M POST TYPYT 1751-6569
AZT2 1251-4979 4 CONNFCTNR 22-PTN M POST TYOT 234846 13%1-4979
AIIZ 17514979 4 TONNY TR PIN M POST TYPL 134810 17%1-4979
AT4 1200 0888 9 1 SOCKET-IC 24- CONT DIP DIP SLDR 2634630 1200-0888
ARG 6 H CONNECTOR 3 -PIN M POST TYPF ST AB0 1751-4822
A3J5A 8 7 JUMPER-RFM 28480 258 0141
ABYE b CONNFCTRR 3-PIN M POST 1YPE 34810 51-4R322
A3JBA 8 JUMPFR~RFH 28480 R 0141
A3I7 b CROUNFCTOR 3-PIN M POST TYPE D480 11 -4092
A3J7A 8 - JUMPER -REM 28480 59-6141
A3J8A4 1251-4335 6 1 CONN-POST TYPE S4B 1251-4335
A3CR124 1901-0040 1 DICDE-SWITCHING 30V 50MA ZNS DO-35 28480 A01-0040
A3CR125 1801-0040 1 DIODE-SWITCHING 30V 50MA ZNS DO-35 28480 1901-0040

See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c o Mfr

et ription Mfr Part Number
Designation | Number |o| QtY Descrip Code
A3J9 1251-4822 6 CONNECTOR 3-PIN W POST TYPE 20480 1P51-4822
A3J9a 1258~0141 8 JUMPER-REM 28480 1258 -0141
A3J10 1251-4822 6 GONNEGTOR 3-PIN M POST TYPE R480 15:51-4822
A3J10a 12580141 8 JUMPER -REM 28484 1259--0141
A3J11 1251-4822 6 CONNFCTOR 3-PIN M PDST TYPE RARD 1551-48P2
A3Jita 12580141 8 JUMPER-REM 28480 12580141
a3J101 1251-4246 8 1 CONNEGTODR 3-PTN M PGST TYPE PR4RD 1751-4246
ARJ102 1251-4484 6 1 CONNECTOR 4-PIN M POST TYPE 2048¢ 1251 -4494
A3LY 9148-0393 1 1 INDHULTOR RF-CH-MLD 20UH 5% L 166DX.3R5.6G 29489 9140-0393
A3L2 91008-3912 2 1 INDUCTOR RF-CH-MLD 15UH 5% .166DX. 3056 R14R0 9180-3912
A3L100 ?180-3817 8 1 300 MH AT 5 AMP DC PRABD
A3LI0T 9140-0261 2 1 INDUCTOR RF-CH-MLD 180NH 5% .16&6DX.3R3LG 21400
AIL102 ?100-3334 2 INDUCTOR 25GH 13% .3D 2R4BD P100-33324
A3NP1 S040-7787 5 3 PC HINGE~HALF 268480 50487767
AZMP2 50407787 1 PC HINGE-HALF B4R 5040-77R7
A3HPS 5040-7787 5 PC HINGE-HALF 28400 S04 -7767
AZQ1 1853-0034 2 TRANGISTOR PNP &1 PD 713480 16553-0036
A3G2 1853-0036 2 TRANSISTOR PMP ST P onean 1AR3-0038
A3R3 1854-021% 1 TRANSISTOR NPN GT P 14713 ON3904
A3Q4 1854-0215 1 TRANSISTOR NPN ST PD=350Mu 30aMH7 64713 2NA70A
A3GQS 1854-0215 1 TRANGTGTOR NPN 51 PD=353Mu =30 [MH7. 04713 203V 94
A3Q6 1853-0036 2 TRANSISTOR PMP SI PD=310Mu 20480 1853-8036
A3R7 1853-0036 2 TRANSISTOR PNP 5 PRARD 1453 0034
A3GE8 1853-0036 2 TRANSISTOR PNP aMH7 REFTH 1953-0034
A3Q9 1853-8036 2 TRANGIGTOR PNP - M7 28480
A3Q10 1833-8036 2 TRANSTSTOR PNP SOMHZ 211480
A2Q11 1B54-0215 1 TRANSTSTOR NPN BT PD=350MW FT=303Mu7 14713
A3R100 1853-0450 4 1 TRANSIGTOR PNP ST TO-270AR PD=60W 04713
AIR101 1854-0800 0 1 TRANGTSTOR MNPN 81 TO-2POAR FRARD
A3G102 1853-0036 2 TRANGISTOR PMP 202480 12550036
AZR103 1854-0215 1 TRANSIBTOR NPN ¢ 74713 SHE904
ABQ104 1854-0215 1 TRANGIGTOR NPN 014713 2904
AIRI0S 1R53-0036 2 TRANSISTOR PNP 5 FRABN 1RSI 0016
AZQI06 1854-6215 1 TRANGSISTOR NPN 51 714713 PMAS04
AZQ107 1853-0036 2 TRANGTSTOR PNP ST PD=31 #8480 18532036
ABQ108 1853-0251 3 1 TRANGTSETOR PMP ST PD=90 ERET ;
ATR10Y 18530036 2 TRANGTSTOR PAP ST PD=310MW FT=0% s34 Y VAS3-0036
A3Q111 1853-0012 4 1 TRANGIGTOR PHP 2N2904A ST TO-39 PDH=6H{0MW 11295 2HPPG4A
AZR112 1654-0215 1 TRANSISTOR NPN BT PD=35IMW FT=300m07 84713 PHI9N4
A3Q113 1853-0036 2 5 PHP G1 PD=310MW M7 preag
AZQ114 1B53-0036 2 PNP 5T PD=311MW 5 M7 PR4ARY
AZQILS 1853-0036 2 PNP SF 10MY SOMHZ BT 10530034
ARG 1854-0215 1 NP ST 50 9am7 947173 TNRV04
A3RY 0698-3558 8 1 REGISTOR 4.00K 1% . 125W F TO=0+-10¢ 24N 46 (4 1/8-TH-4821-F
A3R2 0683-1065 7 RESTSTOR 19M 5% .P5W CC Th= 980741120 RSNV (B
A3 07%7-0401 0 RESISTOR 188 1% .10%W F Tr=(+-1060 PATAG £4-1/8-T0~181 F
AIRA 86983279 0 REGTSTOR 4. 99K 1% 175U T TC=0+-18) EEER TN 04 1/8-T0-4591 F
A3RS 0757-0384 8 ] RESISTOR 20 1% 1254 F TC=0+-100 19701 M40 /8- TG ~PERG-F
A3RG 1757-0384 ] REGISTOR 20 1% .12%W F TC=0 180 19791 #FACT/R-TN-20R0 J
A3R7 0757-0401 [ REGTSTOR 166 1% .12%W F Th=ge-100 AR TS Ca 1/8-T0-107F
A3RB 1698-3279 [ 3 4.99K De- 1D EESTTN £41/8-T0-4991 §
AIRY 0757-0304 8 28 1%, =100 19701 M40 /8 TH-PORGF
AZR10 017570384 [} EURET AN te100 19701 MEACT/B-T0-PORY ¥
AZRT2 1698-4480 7 1 15,80 1% 125W F TC=04-100 245484 €4 1/8-TH-1507 -F
AJR13 0757~ 0260 3 1K 1% 1750 F Th=04 180 73546 £4-1/8-T0-1001 F
AZRIG 07%7-0449 6 R TOR 20K 1% .125W F T0=0+-100 24%44 G4 1/8-T0-7 F
ATR1b 1810~ 8269 3 NETWORK-RES 9 0IP10.0K DM X 8 FRAR0 181840069
A3R1B 17570465 6 RESTOTOR 100K 174 1750 F TO=D+-100 4546 CA-1/8-TO-100% F
AJR20 16100269 3 NETUORK-RFS 9-GTP10.0K OHM X 8 21480 18100069
A3R21 97570442 9 REGTGIOR 10K 1% . 1P5W F IR=04-100 EEYET 4 1/8-TO-1000 F
A3R22 1810-0269 3 NETWORK -RES 9-GTP10.0K (M X 8 EHEEN 181 0-02H9
AZTR23 - 1010-0269 3 NETWORK-RES % 5IP10.9K N X 8 RanDy 1810-0769
A3R24 97457-0442 9 REGTISTOR 10K F 4546 £4 1/8-Th-1007 F
ATR2S 0757-0442 9 REGTGTOR 10K F 24546 £4-1/8-T0~1050 F
AZR26 07S7-0442 9 RESTSTAR 10K F ] C4 1/8-TH-1000 F
A3IR27 07%7-0442 9 RESISTOAR 10K F T4 1/8-T8-1000 F
A3R28 0757-0442 9 REGISTOR 10K F Ca- 1/8-TA-10C7-F
A3RZS 0757-0440 4 RESTHTOR 10K 1% .1P5W F 04 1/8-TH-1000 F
A3RI0 0757-0442 9 < 10K 1% . 1258 F 0+-108 4 1/8-TC-108D -F
A3R31 07570442 ® 10K 1% F 04100 £4 1/8-TH=1092 F
AIRIT 0757-0280 3 2 1% W OF TO=0+-188 £4-1/8-Th-1081-F
AZR34 0757--3465 [ RESIGTOR 100K 1% .125W F TO=04-100 C3-1/8-T0- 1403 F
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Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation | Number |D Code
ARR3S N1683-3375 6 2 RESIGTINR 3.3K 5% a1121 CEIZRPS
ABR3GL 0683-5115 [y REGISTOR 510 Sz 61121 ChG11S
A2R37 06832005 1 7 REGISTNDR oK 5% 430/+700 01121 CE2IR2%
A3IRI8 0683-2415 3 1 RESTSTOR 248 Sz —~4C0/+600C 01121 Ce 419
ALR3S A757-0280 3 RESTSTNIR 1K 1% ,125%W F TC=0+-130 24546 G4-1/8-T0-1031~-F
AIR4D 0757-0442 N4 RESIGTOR 18K tx ,12SW F T(=0+-100 24548 Ca~-1/8-TH-10¢7F
AZRA1 a9 -34472 9 REGISTOR 10K 1% . 125W F T + 10D 24544 C4-1/8-T0-1002-F
A3R42 0757~-0442 9 RESTSTOR 18K 12 ,125W F TC=04-100 24546 C4- 1/8-T8-1002-F
AZRA43 A757-0391 7 1 b 39.2 142 1200 F T Ge-100 24546 C4 - 1/8-TH-39R7-F
A3R44 CHB3-2025 1 2K Gz ., ...M FC TC=—480/+70¢ 01121 CH202S
AZRAY 0683 i) 1 REGIGTOR &K S% .25W FC TC=-430/+700 v CR2I7S
AJZRAS 0757~ 0401 g RESTISTOR 160 11X 254 F TC=0+-100 240,46 C4-1/8-TH~101-F
AZRS7 16:83-3375 b RFST!';THR 3.2K ¥ LR5W FC TR= AQ0/+700 91121 fu3325
AJ3R4B & 510 S . FC TC=—-400/+6G¢C 01121 CRr%115
A3RRAY 9757-0442 9 RFED T STOR 13K 1% 1250 F TC=8+ 103 24544 4-1/8-T0-108,F
AIRSO NH7-0462 3 1 } 7EK 1% 0+-100 2AG46 C4-1/8-TO-7542-F
AZRS1 N757-0465 f 1H0K 1% +190 24946 £4-1/8-TH-1003-F
AZRSE G757-0442 9 10K 1% ~140,8 24084 C4-1/8-TOU-107-F
AIRG3 A7S7~03R4 53 20 1% 103 127731 MFAC1/8-TN-20RD -F
ABRT4 07G7-0384 8 en 1n 1..’5U F I0=0+-100 19701 MFAC1/8-TO-2LR0~F
AZREH 200 3 1K 1% 1256 F T0=8%41 10D 24544 Ca-1/8-10-1001% -F
AIRS? ~-0277 8 49 .9 1% 12%5W F T0=0+-100 24546 £2-1/8-T0-4%97-F
A3RHD 7570280 3 RESGTHTNR 1K 1% .1"‘:U F TC=8+v-130 24546 C4-1/8-TH~-1001 -F
AZRS1 0757-0442 9 RESIGTOR 10K 1% 2SW F TC=0+-1040 24546 C4-1/8-T8-1007~F
AZRSLD 0757-0442 4 RFGTSTNR 10K 1% 17'5U F In=0+-130 24546 £4-1/8-TN-1007F
ARSI 2 1 4,7%K 1% L1200 F TC=0+-100 "4‘&46 C4-1/8-T0~475%1
ARRLS ITHT7- 0447 9 18K 1% ¥ Je-10p L4-1/8-TH-1008-F
AZRGT $698-~3443 0 287 17 1."‘-&1 F T 0+-100 C4-1/8-T8-IR7R-F
AZR1IND IH11-3079 0 2 PR NS A1V I 3 O | G+ -X00 RWP-1/2-33/65--T
A3R101 88311-3079 ] 51 9% .5& PW BWA-1/2~33/764-7
AZRIDZ ’l/ﬂl 5119 b RIFGTHTOHR S18 B AR/ e600 D112 CBEILS
A3R103 & RESTIGTOR S10 S AQO/+600 0112 CR5I1S
ARR104 1 e THTOR P77, 4K +-138 RELTTN 4-1/8-T0-2742-F
A3R1I0S 1 ISTOR 27, 4K +-=108 BT I Ca-1/8-T0-2740-F
BR1IE b BTRR 1O B 40N/ 620 BRE ST NESHILS
ABRIOT & 510 ¢ T 400/ +A00 1121 CRE11G
AZRIGE i el 470 T S 4N/ A0 ot CRA?1S
A3R109 06R3-471% 0 470 T T =400/ +6010 03121 Cra71S
AR 7570440 V4 19K CED Th=0+-100 23046 €4 1/8-TO-100" -F
ATRITL 1/98-8249 4 1 A3.7¢ 1% L 1PGM F i R A 192741 ME4C1/8--T9- 2372 ~F
ATR1LIZ 16785532 a K4 PHK 1A RDY F T0=04 06 T480 DAY -S40
AZR1ILZ 21080-3273 1 1 TRME 2% 102 € SINY ADT 1-TRN 2600 21003273
AZRIT4 2100-33%51 O 1 STREAR B0 1O% 0 DTDE-ADT 1-IRN SU4ABD 2130-3351
ABRIIS 1698-89863 9 1 16,91 1% 1w F TC=0+--110 28401 $670-89263
AR A D678-5542 4 20K 1% IS W F NN+ SH4B0 VHOB-E5HA2
AZRTL1TZ BHAPB-3E12 4 1 1.18K 17 b+-100 24544 C4-1/8-T0~11681-F
ATRI1E H03-104% 3 3 THIK %y 438/20800 3112 "1 035
AJRI1Y 0683-5115 1) A00/4 6080 81121 CR%I15
ALRTZD 9757-0447 9 0y 108 A6 C4 /8 T0-1007-F
ARRTIY 6 LOSW UG T0e 400/4 600 21191 ChH11S
ARRIZ2 a pid 250 FC TO=-400/+700 01107t C
AXRTEZ 1 5 PEHWOFC T A00/4700 110t CRINAG
AZRI24 1 2%W FLOTC A%0/+7010 01121 CRI03S
ALRTES 3 1DIK W% 3 ’ 400/ 830 G112 CR1045
AZRI26 8 el I3 S% 20w FC T 490 /+80 10 471121 CBAZ3G
AZR1IZY 3 I BYLPNW FD 400/ +8040 g1 CRIAZG
A3RIZE S L4 10K 1% J12%W F TC=0+-100 24546 C4 1/8-TO~1000-F
ATRIZ? NLIB~ 44.. ) IA%K 1% L1PNW P O IC=04-100 DAT44 £4-1/8-T2-3091 F
AZRTIY 1683-3115 b RESTIGTOR G100 &7 . 25W FO TO=-400/+600 01121 CHSIG
ATR1T3L B46YB-3215 4 REGTSTOR 497K 1% L 105W F TE=0+-100 28480 NH98-321%
AJZRII2 o 1M G7 .25W FC RAUG/+R00 11 CRI LSS
AZRTAZ 7 19K 1% ks 14 1090 2A%46 1/8-T0-1007~F
AZXRIZ4 4 TC=0+-1000 @1 6L37 C -1/8-T1-%731~F
AR IS 1 T o R00/41200 st CHP26S
A%R136 6683-1045 3 RESTSTOR 100k S .25W F =-400/+Q0C0Q 01121 CR1e4%
A3R137 T&R3~1030 1 RFSTSTOR 13K &% .2%W FE 7 ~400/+730 atty CE12 ’~b
AJZR1I38 1 RESTHTOR 2K Sz .20W F 40074700 11,1
APR139 gt 1 RFGIBTOR 7K % .0%W F 33074703 J1121
AXR14D 0‘»(33 1035 1 RESTIGTOR 10K 2,254 FC TC=-408/+7010 01121
ARRTAL RIS IR e 1() 57} 1 10K %% .7P%W FC TC=-400/+708 J112
ABR14ATZ 8 S.1K S L 2%W FOOT 490/+76¢ 1121
AAR144 i3 1 130 5% 056 FfOT( 4030/ 4600 11121
A3R145 8683-102% Q 1 RFGETIGTOR 1K S% . 2%W FC TS 400 /4600 #1121 TRy 02%
AIR146 B68I-2235 5 1 REGISTOR 2PK Sz .25W FC TN 400/+4300 841121 CrA23%

See introduction to this section for ordering information
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A3R 147 0698-3279 0 RESIGTOR 4.99K 12 1254 F TC=0e-108 24546 C4-1/8-T0-4991-F
A3R148 0683-2025 1 REGISTOR 2K 5% .25W FC TC=-40064+73D 21121 ch202s
ABRIST 07570442 9 RESTGTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T¢-1002-F
AIR152 0683-2025 1 RESTISTOR &K 5% .#5W FC TC=-400/+4700 91121 CR2025
A3R1IS3 0683-5115 5 RESISTOR 510 S% .25 FC TC=-400/+6CC 61121 CHE11S
ATR154 0683-0275 9 1 RESISTOR 2.7 5% .2%W FC TC=-400/+5)) 1121 CBRVGS
A3S1 3101-2094 g 1 SWITCH-RKR DTP-RKR-AGSY f-1A ,0SA 30UDC 214a0 31012094
A3sAl 1251 -6427 1 2 CONNFLTOR~ 2PIN MALE PRAB0 RE1-6427
A3SA2 1251-6427 1 CONNFCTOR- 2 PIN MALE 2840 ¢ 2516427
A3TPO 13600077 5 B TERMINAL -BTUD SGL-TUR SWEFRM-MTG 20480 4360-0077
A3TPL 0360-0077 5 TERMINAL-STUD SAL-TUR SWGFRM-MTG 20480 034L0--0077
A3TP2 0360-0077 1 TERMTNAL-ST1ID SRL-TUR SWGFRM-MTG PRARD 0260-0077
A3TP3 03608-0077 5 TERMINA! ~8TUD SHL-TUR SWGFRM-MTG 29490 2400077
A3TP4 03600077 9 TERMINAL-STUD SEL-TUR SWEFRM-MTEH H480 4360-0077
A3TPS 0360-0077 5 TERMINAL -STUD ~TUR SWCFRM-MTG 03600077
AZTP6 1260-0077 5 TERMINAL--STUD -TUR SWLIRM MTG 4TR0-0077
A3TP7 0360-0077 5 TERMINAL-STUD SGL-TUR SWEFRM-MTG PRAAD 0360 -6077
A3U100 1826-0139 9 o3 IC DP AP GP TLAL B-DIP-P PKG 2680
ABUI01 1826-0180 g 1 IC TIMER TTL MONO/ASTEL 01255
Aa3u102 1R26-0128 8 1C COMPARATIR LP QUAD 14-DTP P PXG 917295
A3U200 1820-1199 1 1 IC TNV TTL LS HOX 1-INP 0109% GN741 SBAN
A3U201 1820-0693 8 IC FF 1TL S D-TYPE POS-FDLT-TRIG 01255 BN74G7 AN
A3U202 1820-0328 6 1 IC GATE TTL NOR QUAD 2-INP 01294 BHTARPN
A3203 18202019 6 1 TC SCHMITT-TRIG CMOS HEX 34713 METASBARCP
A3U204 1820-1112 8 IC FF TTL LS D-TYPE PAS-FOOE~TRIG 01795 SN741 G74AN
AZU20S 18201442 7 TG ONIR TIL L5 DECD ASYRCHRD 295 SN7ALERYIN
ABU206 16820~1480 3 1 1C MICPROC NMOS 8-RIT HoLSOL
A3L207 1818-3045 ) 3 ROM-~MK 36000 2840 - ROM
A30208 1818-3046 0 ROM-MICE6000 28491 R ROM
A3209 1818-3047 0 ROM-MK36D00 PHABD R-R 1M
A3U210 1818-3048 ] ROM-MKIH000 284810 ?ROM
A3L211 1B18-1344 S k3 IC-UPDAS4/6%14 35 A2 LP1444/6514
A3U212 1818-1346 S IC-UPD444/6514 UPT 444/651 4
A3N213 1820-2075 4 3 IC MISC TIL 1§ SN AL G245
Alu214 1820-2075 4 IC MISC TTE LS SN7 4182450
A3L21S 1B20-21102 8 2 IC LEH TTL LS D-TYPE DETL CN74LS3 7
AZU216 1820-2102 ] IC LOH TTL LS D-TYPE OCTL GN74! S373N
A3R17 1820-1112 8 IC FF OTTL LS DTYPE PNS-GLLF TRIG 3129% SI7ALST7 AAN
A3U218 1820~1240 3 1 IC DODR TTL § 3 -TO=8-L TINF INP P95 745138N
A3U219 1B20-1214 3 IC BADR TTL 1§ 3-T0 B TNF 7 TP 11295 BNT7ALS1ION
A3U22144 2 1 IC GATE TTL LS NOR QUAD 2 TN 6109% SN74S02N
azueRe 18220~1197 2 IC BATE T1L LS NAND QUAD - TnP 1095 SNT7ALSNIN
AJu22 1820-1203 8 1 10 GATE TTLL LS AND TPL 3 INP 01295 741 SN
A3224 1820-1197 9 TC GATE TTL 16 NAND QUAD 2 INP 0129% 5006
AlUR2S 1820-1112 8 IC FF TTL LS D-TYPE POS-ELAC-TRIG INT 41 G740N
ARG 1820~1196 a o4 1C FF 1TL L% D TYPE POS FOIRIG M SN731L.51 74N
AsU227 1920-1112 a IC FF TTL LB D-TYPE POS F-TRIC GNT 41 G740N
AR22H 18201991 1 1 I6 CNTR TTL LS DECD DUAL 4 BT SNTALSION
A3u22y 1820-1198 0 1 IC GATE TTL LS NAND QUAD 2 -INP GN7ALSO3N
AZLR3Y 18201196 8 I P TTL LS D-TYPE POS-ELLF-TRIG 0o SNT741L5174N
ABU231 2g-1491 [ IC BFR TTL LS NON-INV HEX 1-INP GN741 S3LTAN
A3URIR ~200% 0 1 10 TIMER NMOS LPLO2S3D
A3UR33 1818-0438 4 2 IC NMOS 4096 (4K) STAT RAM  4N0-NG 3 & THN2 114 4%
AZLU234 1818~N1428 4 IC NMIEG 4076 (8K) GTAT RAM 450 NS 3 8§ TG 114-95
AJUR3S 1820-207% 4 IC HISE TTL LS GN7 41 SDASN
a3u236 1818-3049 n ROM-MK36000 R~ ROM
A3u237 1820 -1202 7 1 16 GATE TTL LS NAND TPL 3 INP G995 AN741 510N
AZ238 1818-3050 B ROM-MK3&DDD SHARD FER-RMM
A3U239 1820-1206 1 IC GATF TTL LS NOR TPL 3 TNP 61975 GN7 41 SP7N
AIuIN0 1820-2113 1 1 I1C MICPROC-ACCFHS NROS na713 MO6BALTY
A3U30T 1920 -2483 8 1 IC RCUR TTL L& BUS OCTL 01299 SN75 161N
A3LIO2 1R 02465 0 1 16 KCWR TTL L& RUS ONTL 1129 LNTS 6N
A3W100 8150-3375 5 JUMPER WIRF-FLEC 20698 81me 3375
ARXQH 12516133 6 1 CONNECTOR POST TP -6KT 480 FH1-6133
A3XQ100 12514645 1 2 CONNCCTOR 3-PIN F POST TYPr RO 1P - A6AT
AAXG1OT 1051- 4645 1 CONNFIITOR 3 PTN F POST TYPE SR4110 15 1-4645
A3XQ138 125616133 6 CONNECTOR-POST - TP - SKT 28480 12516133
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Replaceable Parts

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part [ Q D . e Mfr Mf P N b
Desi - D ty escription d r Part Number
esignation | Number Code
AZY1 14100465 Fd 1 CRYSTAL-RUARTZ 4.00000 MHZ HL-6/U-14 DR SR400 410-046%5
2] 33314665684 1 8 1 PLOARGIMRLY-FRONT PANFIL 284040 1331 4-66504
BIGY -P2UR & 1 CAPACTITOR-FXD SRU0F« -10% 13VEL TA TLREB9 150DSITXFA1 U2
9 CAPARTTOR-FXD L O01UF +100-0% SOVLT CFR 21480 0168-3847
K NAPACTTINRR FXD L 010F 2100 -9% S90DE iR 204840
U1 H0-3847 9 CAPANTTOR-FXD L H1UF +100~0% SEUDL CER 28880
ABCRI-
L0~ 0757 4 36 LED TMUS7124 L5222 HUS7124
1990~0619 7 4 D t AY~NUM 1~-CHAR FaRRER 1Y SEaR 72613
7700619 7 DIEPLAY N ¢ 1 HAR TR4B0 SU82-7H13
19980419 7 DISPL AY-NUM £ 1-0CHAR 2Me00 SO02-7613
VR U61Y 7 DILHPLAY - MM 5 1 THAR “HARD 5UR2-7613
fAE1] S060~-9444 7 1 ROTARY PUL ST GUNFRATOR 28400 GEOHL-F444
ALT1 1251 A56Y K4 CONNFUTEER 16 PTN MALF S840 1051-6569
4Lt Y1606-3334 2 CO -FxXh 25 .01 2840t ?136--3334
ALMPT -
A4MP38 4040-2109 4 L.E.D. SPACER PR480 4040-2109
L.E.D. SPACER 28400
#4301 123 ! TRANGTIGTOR PP SEAR0 1553-0066
25 3V 8 k (] PP 20480 1 ~BlbéE
[iX3F RS 3] Pive 7400 1t -0ihb
1G04 8 TRANSGT PP T8 294840 1530066
HARS 3] TRANS PNP ST T0O-92 TR480 16%3-0066
[ZRIHY 066 8 PNP G 20480
fR7 066 3 Pap 5T 28400
Haug G066 8 PP G 20480 1853 0066
£AR1 4407 3 273K 148 7854h 4-1/8-T0-2941-F
AJRD 1AY8-4437 4 LR4/K --100 BT 1) Ca 1/8-TA~2941~F
HARI G658 -44 4 2.94K 100 2446 CA-1/8-T0H-2941 F
AdR4 D6H983-4437 4 2, 94K ~100 24546 C4-1/8-T-2981-F
AARY UHUB- 4437 4 L P 46K ~19D 24746 £4--1/8-TN-2931 F
AARL DLY3-44 37 4 2.941K 1% TC=#+-108 24546 C4-1/8-T0-2941-F
VAKT RERZ B ¥ 5civd 4 DLUPEK 1K Q4109 R rs 1/8-TH-2941- F
ARG NHPB~A4437 4 2.94K 172, (LN R BERE I €4 1/8-T0-0941 F
AARY 1810 H69 3 9 OSIPTR, 3K N X 1’} MEEE ] 1218-0769
AARL Q7e7-04%3 2 RESTATOR 30, 1K 12 1284 ¥ =0+ 100 24%6 4 1/8-TH-3012 F
fARLD §F57 - S QUGTNTER 4.9 LETES SN 19791 MFAM1/8-TH-2490 F
AR B757-0091 & 24,7 G100 19781 MT401/8- TO- 2490-F
AART3 M 0ret H e HESEE B 197701 HFADT/8-T0-2397-F
fAaAR14 -2 b Q4.9 fr-1810 197141 MEA01/8-TR 2492 ~F
AARTY ¥R 28 N4, 9 LE =109 19701 MFA(M1/8-T8 -2492 - F
fHAaPR1h 1Y REGTATOR 24.9 19701 M40 /8 TE-2492 -F
HARLT b RUGTNRTIR ¢4, % 171 HEALT/8-TN-2492 F
A4RIB 0757-0991 & REBTGTNR P49 19701 WAL /8- TH-Pa9P-F
ASRITY TG DEAY 3 NE TN 7 p “Ang 18100269
#4R20 1RIB-03540 3 a2 MOTWIRE-RES & GTP10. 0K 1121 206A103
MARDL 1213368 3 N TRIEK LoGIPLO LK M XS 1M 2066183
AAJR2Y N2%57-04%3 4 REFGISTOR 30 .1% 12 FoIt=0+-10¢ 24538 Ca 1/8-TH-3010-F
7 B PUSHTIUTION FWITOH P, FEENT E0HN-9434
7 PUSHREHTTON SWITEH PLC. MOUNT S060-9834H
Vs PHELELT TN CWTIOH PG, MGHNT S060-9436
S 7 PUSHRLUITTON SWITH PG, MOUNT a04a0 SELT 9474
HBUAL D44 7 PULRHENTTION SWETOH PG, MOLNT 1480 S060-9436
X313 H160-9434 7 PLUSHIITTON SWITOH MOHET P480 SULT-943h
A457 { 7 SRTTOH MOUNT 71480 5360-9436
HAase 7 SWITEN MOLNT 2a4an Gat
ALY YaD - P44 7 LwITrR METNT 28480 5060-
A4510 S0 434 7 tRUTTON GWTTOR MOk T 20980 N &0 -9
£AAB1Y HN60-94738 7 PHEREDTTON SWITOH PULNT 5060-94346
A4512 S5060-9434 7 PUSHREITTON SWTICH ROTINT StLE 9436
A3513 06094724 7 EWITIH FAHEITS S5360-9436
AABS1A S0 60-94 7 WITOH MOUNT SU6E 9434
AAS1EH BNH0-94324 7 EWTTOH PLG, ALENT GUAD-9436

See introduction to this section for ordering information
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Replaceable Parts Replaceable Parts
Table 6-3. Replaceable Parts (Cont'd)
e Mfr A
Reference HP Part ¢ gy Description d Mfr Part Number
Designation | Number |D Code
A4516 5060-9436 7 PUSHEUTTON SWITCH P.C. MDUNT fB48YO 5360-9436
A4817 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 S066-9436
A4518 5060-9436 ? PUSHEDTTON SWITCH P,C. NMOUNT 28480 5160-943%6
AA4S1Y G060~-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 284890 S068-9436
A4520 5060-9436 7 PUSHEUTTON SWITCH P.C, MOUNT 28480 5960-9436
A4521 5060-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 29480 S06LL-9436
AAS22 5060-9436 ? PUSHELUTTNN SWITCH P.C. MOUNT ZB4ABY S060-9436
A4523 5860-9436 7 PUSHRUTTON SWITCH P.C. MOUNT 28480 G060-9436
A4524 5060-9436 ? PUSHEBUTTON SWITCH P.C., MOUNT 70480 5360-2436
AA4S25 S5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 SREC-9436
A4526 506074356 7 PUSHEUTTON SWITCH P.D, MOUNT 8480 S060-9436
A4827 5060-9436 ? PUSHRUTTON SWITCH P.C. MOUNT [a4e8¢ S06C-9436
A4528 S060-9436 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 5360-9436
A4S29 5060~9436 7 PUSHRUTTON SWITCH P,C. MOUNT 28480 SC6L-9436
A4S30 S060-7436 7 PUSHEUTTON SWITCH P.C. MOUNT 28480 5160-9436
A4U1L 1820-1730 6 1IC FF 1TL LS D-1YPE POS-EDCRE-TRIG LOM SNT74LER72N
A4dy2 1820-1438 1 2 IC MUXR/DATA-SEL TTL LS 2-TO-1-1 INE QUAD GN74L8207aN
A413 1820-1438 1 IC MUXR/DATA-SEL TT1L LS 2-TO-1-LINE RQUAD SN 41.5257AN
A4U4 1820-1045 [ 1 IC SHF-RGTR TTL D-TYPE SIRIAL~IN PRI -DUT NIP73IN
A4US 18201200 S 1 IC INV TTL LS HEX BNT4LBISN
A4UL 1858-00647 5 2 TRANGTSTOR ARRAY 16-PIN PLSTC DIP 13506 W N-20034
A4sD7 16858-0847 ] TRANGTSTOR ARRAY 14 -PTN PLETC DIP 13406 ULN-20038
AbUB 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 941295 SN74L574AN
ALXDSQ- .
A4XDE3 1200-0474 4 SCOKET-1C 14-CONT DIP DIP-SLDR 23480 12081424
MPEQO1A 2196-0816 3 1 WASHER-LK INTL. T 378 IN ,377-IN-ID 204080 219¢-0016
MPEOO1B 2950-0043 B8 1 NUT-HEX-DRL -CHAN 3/8--32 -THD . 194-TR-T1K J30090 ORLER RY DERIRIPTION
AS 03314-66503 | 9 1 PC AGSEMBLY- X3 QUTPUT 284890 83314-6650%
ASC1 0180~-2779 b 2 CAPACITOR-FXD 470UF+7%-10% %0UDC AL SH2R9 30DA77G0S0FK2
ASC2 0180-2779 & CAPACITOR-FXD A70UF+7%-10%X SOVDC AL 56289 30D477G0S0FK2
ASC3 81890-0114 .1 2 CAPACITOR-FXD 4.8UF+-10X 35VDC TA 56289 150D68%5XF03TR2
ATCA g1808-0116 1 CAPACITOR-FXD 6.8liF+-10% 3ISVUDC TA 56289 150D68SXP0INR2
ASCs 0160-4571 |8 4 CAPACTITNR-FXD .1UF +80-20% SOVDC CFR r8480 0160-4571
ASC? 0160-4571 8 CAPACITOR-FXD .1UF +80-20% S0VUDC CER 28480 D160-4571
ASC8 3160-4571 |8 CAPACITOR-FXD . 1UF +BO-20% S0VUDC CER 28480 0160-4571
ASCY 0160-4789 g 1 CAPACITOR-FXD 15PF +-S% 100VDC CER 0+-30 20480 0160-4789
ASC11 8160-4787 8 1 CAPACITOR-FXD 22PF +-3% 1080UDC CER 0+-30| 28480 0160-4787
ASCi2 0121-0060 ] 1 CAPACITOR-V TRMR-CER 2-8PF 350V PC-MTG S2763 304322 2/8PF NPO
ASC13 8160-3847 9 2 CAPACITOR-FXD .01UF +100-0% SO0VDC CFR 28480 0160-3847
ASC1A 0160-~3847 9 CAPACITOR-FXD ,01UF +100-0% SOUDC CER 28480 0160-3847
ASC18 0160-3508 ? 4 CAPACITOR-FXD 11/F +80-20% SO0VDC CER 28480 8160-3508
ASC19 01640~3508 ? CAPACITOR-FXD 1UF +80-20% S0VDC CER 28480 0160-3508
ASC21 01460-4571 8 CAPACITNR-FXD .1UF +80-20% SOQUDC CER 28480 0160-4571
ASC24 0160-3508 9 CAPACITOR~FXD 1UF +80-20% SOUDC CER 28480 0160-3508
ASC2S 0160-4532 1 1 CAPACITOR-FXD 1006PF +-20% SO0VUDC CFR 28480 0160-4532
ATC26 0160-3508 9 CAPACITOR-FXD 1UF +80-20X SOVDC CER 284890 0160-3508
ASCRS 1901-0050 3 4 DIODE~-SWITCHING 86V 200MA 2NS DO-35 28480 1901-00%0
ATCRE 1901-0050 3 DIODE-SWITCHING 88V 200MA 2NS DO-3%5 28480 1901-0050
ASCR11 1901-0040 1 4 DIODE-SWITCHING 30V 30MA 3NS DO-35 28480 1901-0040
ASCR12 1901-0040 1 DIODE-SWITCHING 30V S0Ma 2NS DO-35 28480 1901-0040
ASCR13 1902-0963 1 1 DIODE-INR 20V SX DO-35 PDm.4W TCes, 092X 28480 1902-0963
ASCR1S 1901-0040 1 DICDE-SWITCHING 30V SOMA 2NS DO-33 20480 1901-0040
ASCR17 1901-0048 1 DIODE-SWITCHING 30V S0MA 2NS DO-3% 28488 1901-0040
ASCR18 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ASCR19 1901-0050 3 DIODE -SWITCHING 80U 208MA 2NS DO-3S 28480 1901-0030
ASI 1251-4484 [ 1 CONNECTOR-4P M PST 28489 1251-4484
ASJ2 1250-1189 o 1 CONNECTOR-RF GMB FEM PC S0-0DHM 28480 12%0-1189
ASI3 1250-1810 7 1 CONNECTOR~-RF SMR M PC S0-0KNM 28480 1250-1810
ASJ4 12351-6254 2 1 PC PHOND JACK 28480 1251-6254
ATKY 0490-1270 7 1 RELAY-REED 28480 8496-1270
ASL1 ?100-0541 7 INDUCTOR RF-CH-MLD 2B0UH 10% .235DX.5LG 28480 2100-0541
ASL2 ?100-0541 7 INDUCTOR RF-CH-MLD 2T0UH 10Z .25DX.SLG 204890 ?100-0541
ASHP1 1203-0011 9 1 HEAT SINK TO-3/T0-39-CS 28480 1205-0011
ASHP174 120%-0033 3 2 HEAT SINK TO-%/T0-39-LCS 284890 1205-0033
ASMP17B 1200-0185% ? 2 INSULATOR-XSTR NYLON 28480 1280-01835
ASHP18A 1205-0033 6 1 HEAT SINK T0-5/T0-39-CS 28480 1205-0033
ASMP18B 1200-0183 k4 INSULATOR-XSTR NYLON 78480 1208-01835
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Table 6-3. Replaceable Parts (Cont'd)
Reference HP Part |c Q Descripti Mfr
gy scription Mfr Part Number
Designation | Number [p| Gt p Code
ASQL 1854-06830 'y 1 TRANSISTOR-DUAI. NPN PDu&00MM 27014 L3948
ASQ2 18540474 4 4 TRANSISTOR NPN ST PD=310MW FT=100MHZ 04713 2N5551
ASQ3 1853-0036 2 3 TRANSISTOR PNP SI PDm310MU FT=2S0MHZ 20488 1853-0036
ASQ4 1853-0042 0 1 TRANSISTOR PNP SI PD=310MW FT=200MHZ 28480 1853-0042
ASQe 1854~0474 4 TRANSISTOR NPN SI PD=I10MW FT=100MHZ 64713 2N5551
ASQ7 1854-0215% 1 3 TRANSISTOR NPN ST PDu3S0MW FT=300MNZ 04713 2N3904
ASQEe 18%3-0036 2 TRANSISTOR PNP SI PD=310MW FTa250MHZ 26480 1853-0036
ASQY 1853-0264 8 2 TRANSISTNR PNP SI PD=310MW FT=100MHZ 04713 2NS401
ASQ11 1853-0264 ] TRANSISTOR PNP SI PD=310MW FTm100MHZ 04713 ONB4A01
ASQ12 18%4-0474 4 TRANSISTOR NPN SI PD=310MW FT=100MHZ 04713 2N 51
ASQ13 1854-0474 4 TRANSISTOR NPN SI PD=310MW FT=100MHZ 04713 2NS55)1
ASQI4 1853-0036 2 TRANSISTOR PNP SI PD=310MW FTa2S0MHZ 28480 1853-0036
A%SQ16 18540215 1 TRANSISTOR NPN SI PD=3T0MW FT=300MHZ 04713 2NI904
ASQ17 1854-00%0 i} 1 TRANSISTOR NPN ST T0-39 PD=1uW FT=100MHZ 28480 1854-0090
ASQ1I8 1853-0037 3 1 TRANSISTOR PNP ST TO-39 PD=1W FT=100MHZ 284890 1853-0037
ASQ28 1854-021% 1 TRANGISTOR NPN SI PD=3IS0MW FTaJZ00MHZ 04713 2N3904
ASR 0683~10095 S 1 RESISTOR 10 3% .25W FC TC=-400/+500 01121 CB100S
ASR2 07%7-0445 & 1 RESISTNR 100K 1X .12SW F TC=0+-100 24546 C4-1/8-T0-1003-F
ASRI 0698~-3%58 8 1 RESISTOR 4,02K 1% .12%W F TC=20+-1090 24546 C4-1/8-T0-4021-F
ASR4 07%57-0280 3 2 RESISTOR 1K 1X .1254 F TC=0+-100 24546 Ca--1/8~-T0-1901-F
ASRS 0757-1094 9 1 RESISTOR 1.47K 12 254 F TC=0+-100 24546 C4-1/8-T0-1471-F
ASR? 0698-4037 [1] i RESISTNR 46.4 1% . 1254 F TL=0+-:09 24546 C4—1/8~-TO~-46R4~F
ASRE 0757-0444 1 1 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4--1/8-T0~-1212-F
ASRS 07570441 8 1 RESISTOR B8.2%5K 1% .125W F TC=04-1090 24545 C4-1/8-T0-8251-F
ASR10 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-1001-F
ASR11 0698-4037 0 RESISTNR 446.4 1% ,12%W F TL=0+-100 24,48 C4--1/8-TB~46RA-F
ASR12 9757-0161 9 RESISTOR 404 1% . 125W F TC=06+~-100 24546 C4-1/8-T0~604R-F
ASR13 07%7-0161 9 RESISTOR 604 1% .125W F T +-100 24546 C4-1/8-T0-604R-F
ASRL4A 0698-6619 8 1 RESISTOR 15K 1% 2%W F TC=0+-25 28480 06986619
ASR16 1698-6614 3 1 RESISTOR 7.5K 1% 1256 F T0=0+4-25 28480 0498-6614
ASR17 0698-~3443 9 2 RESISTOR 287 1% .125W F TC=0+-100 D4546 £4-1/8-T0-297R-F
ASR18 3698-3443 i RESISTOR 287 1X .125W F T0=0+-100 24546 CA4-1/8-T0-287R~F
ASRL? 3698-4037 ] RESISTOR 46.4 12 .125W F TC=0+-100 24546 C4-1/8-T0-46RA=F
ASR21 0698-4037 b RESISTOR 46.4 1X ,12%W F TC=0+-100 24546 CA-1/8-T0-46RA-F
ASR22 06980083 ] 2 RESISTNR 2.61K 1X 1254 F TC=0+-100 24546 CA-1/8-TD-2611-F
ASR23 0698-008% 0 RESISTOR 2.61K 1X .123W F TC=0+-100 24%46 C4-1/8-T0-2611~F
ASR24 07%7-0461 2 1 RESISTOR 6B.1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-6812-F
ASR26 0698-3161 ? 1 RESISTOR 38.3K 1X ,125W F TCag+-100 24546 C4-1/8-T0~3832-F
ASR27 8757-0420 3 2 RESISTNR 750 1X .12%W F TC=0+-100 24345 C4~-1/8-T3-781 -F
ATR28 07%7-0420 3 RESISTOR 750 1Z .12%W F TC=0+-100 243544 C4-1/8-T0-731-F
ASR29 8698-4037 0 RESISTOR 46.4 12 .125W F TC=0+-100 24546 C4-1/8-T0-46R4-F
ASR31 0698-4037 9 RESISTOR 46.4 1X .125W F TC=0+-100 24546 C4-1/8-T0-46RA-F
ASR32 01678-4037 1] RESISTOR 46.4 1X .125W F TC=0+-100 24546 CA-1/8-TO0-46R4-F
ATRI3 0698~4037 0 RESISTOR 46.4 1X .12%W F TC=0+-100 24546 C4-1/8-T0-46R4-F
ASR34 1698-3453 2 2 RESISTOR 196K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1963-F
ASR3S6 0698-3453 2 RESISTOR 196K 1X .125W F TC=0+-180 24%46 C4-1/8-T0-1963~F
ASR3? 8698-4037 4 RESISTOR 46.4 1X .125W F TC=0+-100 243546 CA-1/8-TO-46R4-F
ASR38 0698-4037 9 RESISTOR 46.4 1Z . 125W F TC=0+-100 24546 CA-1/8-TO-46R4-F
ASR3® 0698-0083 8 2 RESISTOR 1.96K 1% .1234 F TCa0+-100 24548 C4-1/8-TO-1961~F
ASRAL 0698-0083 8 RESISTOR 1.96K 1X .12SW F TC=0+-100 24546 Ca4-1/8-T0~-1961-F
ASRA2 0683-082% 3 2 RESISTOR 8.2 5X .2%W FC TC=-480/+500 01121 £B826S
ASRAT 0683-0825 S RESISTOR 8.2 SX .2%W FC TC=-400/+500 g1 CB82GS
ASRAA 0683-05635 0 2 RESISTNR 5.6 SX .25W FC TC=-400/+500 81121 CBS6GS
ASRAS 0683-1023 9 1 RESISTOR 1K 5% .25W FC TC=-400/+600 81121 CB102%5
ASRAL 0683-0565 0 RESISTOR 5.6 SX ,25W FC TC=-400/+300 1121 CBS6GS
ASRA? 0698-3430 S 1 RESISTOR 21.5 1X .125W F TC=0+-100 03888 PMESS-1/8-T0-21RS-F
ASRAS 0757-0442 9 1 RESISTOR 10K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-1002-F
ASR49 0698-7332 4 1 RESISTOR 1M 1Z .125W F TC=0+-100 28480 0698~7332
ASRSO 1698-8353 1 1 RESISTOR 806K 1% .125W F TC=0+-100 28480 0698-8353
ASRI1 07%57-0472 S 1 RESISTOR 200K 1X ,125W F TC=0+-100 24548 C4-1/8-T0-2003-F
ASRS2 0698-4539 7 1 RESISTOR 402X 1X .12%W F TLa0+-100 283480 0698-4539
ASRS3 06984531 9 1 RESISTOR 267K 1X .125W F TC=0+-100 24546 Ca-1/8-T0~2673-F
ASRS4 0698-3262 1 2 RESISTNR 40.2 1% .125W F TC=0+-180 24546 C4-1/8-T0-4022-F
ASRSS 0698-3262 1 RESISTOR 40,2 1% .12%W F TC=0+-100 24546 C4-1/8-T0-4022-F
ASRSS 0757-0277 8 2 RESISTNR 49.9 1X .125W F TC=0+-100 24546 CA-1/8-T0-4992-F
ASRS? 757-0277 8 RESISTOR 49.9 1X .125W F TC=0+-100 24546 CA4-1/8-T0-4992-F
ASRS8 8757-0470 3 1 RESISTDR 162X 1X .125W F TC=0+-100 24546 C4-1/8-T0-1623-F
ASUY 1826-0412 1 1 IC COMPARATOR PRCN DUAL B-DIP-P PKG 27014 LHI93IN
ASU2 1906-0096 ? 1 DIDDE-MDA262 200V 04713 HDA202

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

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c ol Mfr
: A o| Qty Description Mfr Part Number

Designation | Number Code

Ab IN314-66586 | 4 1 PC ASSEMELY-LINE SHITCH 213489 0031466506
ALT1 1251-0600 1 CONNEETOR-SGL CONT PIN 1.14- 20480 1251-0600
ALT2 1251-0600 n CONNECTOR-5GL. CONT PIN 1.14 268480 1551-0600
ALIZ 1251-0608 ] CONNECTOR-SGIL. CONT PIN 1, 14-MM-RGC 2849840 12510600
AbJ4 1251-0600 0 CONNELTDOR-EGL CONT PIN 1.14-MM-KGC 28480 17°51-0600
ALIS 1261-0600 i CONNECTOR-SGL CONT PIN 1,14 MM-KSC-G7 SQ 28488 1251-0608
ABTE 1251-0608 0 CONNFCTOR-GLL CONT PIN 1,14-MM-KS0-BZ 6 ~BaRg 1551-0600
AHTT7 1251-0600 ] CONNECTOR-SGL CONT PIN 1.14-MM-BRC-07 SO 28480 12%1-0608
A6IB 1251-0600 8 CONNFELTDOR-SGE. CONT PIN 1,14 -mMM-BLN 5 71480 TH1-0680
ALTS 12851-0600 1] CONNECTOR-SCL CONT PIN 1.14-MM-BSC ! 28490

ALJ1D 1251-0600 0 CONNFCTNR--G6GL. CONT PIN 1.14 - mM-EBGC-B7 € 284890 1751-0600
ALl1L 12G1-0600 g CONNFCTOR-SGL. CONT PIN 1.14-MM-RSC-87 SQ 20400 2%1-06G0
Ab6S1 3121-2380 & 2 SWITOH-SLIDE DPDT TR4RD J131-2300
ALS2 3101-2300 & SWITCH-SLIDE DPDT 2844408 3161--2360
AB 03314646538 | 2 1 ouUTPUT RDARD 21480 1331466508
ASCY 01480-2506 7 2 CAPACITOR-FXD AZ0UF+5 €% 25VDC Al 28400

ABC2 0180-2506 7 CAPADITOR-F XD < A% 2HVLL Al 13480

ABCI 80160-0127 2 CAPACITOR-FXD DL CFR 211490 0160-0127
ABC4 0160-0127 2 CAPACITOR-F XD 4 T OF THARD 8160-0127
ABCS 01560-3847 9 CAPACITOR-FXD . G1UF +100-02% SOVRC CFR 204810 0160-3047
ABC6 N160-3847 9 CAPACTITOR-FXD L DI1LUF +13D0-0% L0VDLC CLR 0160-3847
ABC? 0160-4571 8 CAPACITOR-FXD ,1UF +R0-20% SOVUDC CER G16LE-4571
ABCB 0160-4571 8 CAPACITOR -FXD L 1UF +80-20% 5S0VDC CER 014604571
ABCY 0160-2236 8 1 CAPACITOR-FXD 1PF +- 25PF SO0VDC CFR 0160 -2236
ABCIOD 0160-3847 N4 CAPACTTOR-FXD L J1LF +100-3% SO0VUDC LER D140-3847
ABCI1 01460~4810 8 CAPACITOR-FXD JIJ30PF +-52 18CVDC CFR B14L0-48110
ABC12 1160-4571 23 CAPALTTOR -FXD |, 1UF +R30--20% S3VD0 CER 01A0=-4571
ABCLY 2160-4571 8 CAPACITOR-FXD 1UF +80-287 SHVDC 0168 -4571
ABC14 0160~4310 B CAPACTTOR-FXD 33DPF +-5% 133000 { 4160-4810
ABCLS 0160-4810 8 CAPACTITOR-FXD 3I30PF +-52 180VUDC OF aa480 016084810
ABLC1S 1160-4881 7 CAPACTTNR-FXD 1BOPF +-6H% 120VLC [ER 3480 0160-4801
ABCL7 0160-4571 8 CAPATTITOR-FXD . 1UF +80-207% SOVDC CFR 2640 01604571
ABC1B 0160-4571 2 CAPADTITOR-FXD L 1UF 480 -2)% HOVDT CER D1H0-4571
ABCI? 01460-4807 3 2 CAPACITOR~-FXD J3PF +-5%Z 100UDC CFR 6+-30 168 -40887
ABC20 0140-4807 2 CAPARITOR-FXD 2A3PF +-5% 133VDEC CER D4+-30 DLAH-4807
AfC21 814£0~3847 9 CAPACITOR-FXD ,81UF +100~0% SOUDC CFR 20400 01603047
ABCZ2 0160--3847 ? CAPALTTIOR-FXD . U10F +130-0% SHWDC CER 20480 0160-3847
ABC23 4160-3847 9 CAPACTITOR-FXD ,01UF +100-0% SHVDC CFR (el

ABC24 D160-3847 9 CAPACTTOR-FXD LO1UF +103-0% S0VDE LUVR 1480 ¢
AGC2S 0160~3847 9 CAPACITOR~FXD . 01UF +100~07% S8VUDE CIFR 20480 0160--3847
ABL26 D168-3847 9 CAPALITOR-FXD . D1UF +180-3% S0VDL (LR pagitiz i 9160-2R47
ARC27 0160-3847 9 CAPACITOR~-FXD ,G1UF +180-0% S50UDC CFR 284848 G160 3847
ABC28 1140-47%1 4 CAPACTTOR-FXD 1APF +-5% 1330VDN LIR 0+-00 212480 Q1460-4791
ABLC29 $121-0487 S 1 CAPACTTUR~V TRMR-PATN 1-3.5PF 308V /L0631 alaelang s HAES (A (RHh]
ABC3D 1160-481008 4 CAPACTTNR -FXD A70PF +-%% 103VD0 FER 2Rann $163-48308
ALCRY 1901~0040 1 GRITCHTNG 30V S0MA ONS DO-35 21404 19610040
ABLCR2 172010040 1 MWITCHIRNG 30V S0MA ONG R4 1¢21-0040
ARCRI 1901-06040 1 DIODE-GWITOCHING 30V SHMA ONG D 204810 1961 -0040
ABCR4 1201-0040 1 DIODE-SUITCHING 30V 53MAa N5 DO-T CHA80 1901-0040
ABCRS 1902-80825 4 g NIy INR 10V S7 DU-35 PD=,4W T 2601 1988720025
ABCRE 1902-0025 4 DIODE-ZNR 10V 5% DO-35 PD=.4W TC= 28480 1902-0025
ABCR7 1802-0960 6 ‘DIODE-ZNR RV 5% DO-35 PD = .4W PRABD 1902-0960
ABICRE 192481-0040 1 DIODE-SWITCHING 30V SOMA 2NG DO-3% 19810040
ABCRS 1991-0040 1 SWITOHING 30V 5IMA G BT 1731-0040
ABCRIO 1901-00410 1 DIODE-SWITCHING 30V S0MA » DO-35 21490 12810048
ABJ1 18516254 2 CONNFLCTOR-EGL CONT RTANG- 28480 1551-6254
AsJ2 1250-1810 7 CONNFCTOR-RF SME M PC S50-04M PR4AG 1250-1810
ABJ3 12300507 ? SOCKRET-IL 16-LONT DIP-5LILR 20480 1208-9507
ABK1 0490~-1270 7 RELAY-RIED 284810 $496-1270
AHOK2 2490-127¢ 7 RELAY-REED ZH480 0490-1270
ABK3 0490-1270 7 RELAY-REED 28480 g4a9e6 1270
ARK4 0470-1270 7 RELAY-RFED T80 g4a%6-1270
AHKS 0490-1270 7 RELAY-RFED 28480 04961278
ABKE 04901270 7 RELAY-REED FR4RD D4R0~1570
ABK? 0490-1270 7 RELAY-REED 2846840 64961270
ABKB D4%0-1278 ? RELAY-REED 2134810 0498172710
AL 9140-0746 8 1 INDUCTOR 400UH

ABL3 9100-1791 1 2 IDCTR 290 NH 20% DHABD 9100-1791
ABL4A 9100-1791 1 2 IDCTR 290 NH 20% 28480 9100-1791
ABL5-

ABL12 9170-0894 0 CORE-MAGNET!IC 28480 9170-0894
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Replaceable Parts Replaceable Parts
Table 6-3. Replaceable Parts (Cont'd)
. Mfr
Reference HP Part 1c| o, Description Cod Mfr Part Number
Designation | Number |D ode
ABMP1 23314-01181 | 5 1 OUTPUT HEAT SINK 28480 03314-01101
ABNHPL 3 1390~0457 9 2 FASTENFR-SNAP-IN PLGR 0.074 IN - 165 IN 20480 1376045
ARMP1C 1396-0457 ? FASTENER-SNAP-IN PILGR 0.876 TN - 165 TN 783480 1398-0457
ABHP1b 1390-0458 0 FASTENFR-SNAP~IN GROM 0.07&6 IN - 165 IN 284810 1396 -0458
ABMP1( 1370-0458 0 2 FASTENER-SNAP-TN GROM 0.076 TN -~ 165 TN 28480 13900458
ARG2 1 TRANSTSTOR NN ST PD=3G0MuW FT=3(0MH7 04713 N304
ALRI 2 TRANSTSTOR PNP 51 1MW FT=2583MHT 78480 1853-0036
ABGQ4e 1 TRANSTISTOR NPN ST PD=350MW FT=300MH7 14713 ANI904
ABRS 2 TRANGISTOR NPN BI TO-92 PD=425NMU 04713 MPSH1D
ABRSL 0 TRANSISTOR PNP ST TO-92 PD=46£25MW €4713 HPSHAT
ABR7 16853-0448 o TRANSISTOR PNP ST TO-922 PD=A25MW 04713 NPRIIBT
ARQS 1854-079% 2 TRANGISTOR NPN ST TO-92 PD=625MU 14713 MPSH10
ALRS 0 TRANSTSTOR PNP ST TO-92 PU=AZGMW 14713 MPSIHB1
ABRID 2 TRANSIGTOR NN ST TO-92 PD=425MW 04713 MPGH10
AZRN 1853-0495 7 1 TRANSTSTOR PNP PD=1W FT=1GHZ 13480 1R5G3-D495
ABQI2 18%54-0874 ¢ 1 TRANSIGSTOR NON PD=1MW FT=1GH7 an4dat 1254-0876
AGQRL3 18540215 1 TRANSTISTOR NPN SI PD=353rW FT=30IMH7 Daz713 2ANI04
AR 8757-0277 8 RESIGTOR 49.9 1% ,125W F TC=0+-188 24546 C4-1/8-T0~4990~F
ABR2 - 0277 a RESISTRR 49,9 1% 1250 F T6=0+4-1230 245436 C4--1/8-T3-4992-F
AHAR3 2 8 RESISTOR 49.9 1% .128W F TC=0+-100 24544 C4-1/8~-T0-45%2-F
ARRA 07578280 3 RESIGHTNRR 1K 14 1256 F 0 1080 24546 C4-1/8-T3~1001-F
ABRS 07%57-0280 3 RESTSTOR 1K 1% 256 F T 245446 C4-1/8-T0-1CC1~F
ABRE 7570401 0 119 1% 24546 C4-1/8-T0-131-F
ABRT 4757-0283 &6 2 1% 24584 4 -1/8-T0-2001-F
ADRB 07570401 1] REGIHTOR 130 1% 24546 C4-1/8-T0-101-F
ALIRY 07%7-8401 ] RESISTOR 100 12 .125W F TC=0+-108 245486 C4-1/8-T8~101-F
ATR10 17%57-0280 3 . 1K 1% .125W F TC=04-130 24544 C4-1/8-T9-1001 -F
AR 07%7-9280 3 RESISTOR 1K 1% ,125W F TC=8+-100 24546 C4-1/8-T8--1601-F
ARRTZ2 87578280 3 SGISTAR 1K 1% . 120W F TO=0+-130 P4%46 £4-1/8-T0-1881 -F
AHR13 8150-3375 5 JUMPER WIRE-ELEC 28480 8150-3375
ABR14 8757-0440 7 GISTRR 7.5K .01 1/8 28480 0757-0440
ABRIS 0757-0384 8 REGTISTOR 20 1% 1254 F TC={+-1068 19781 MF4C1/8-TH~20R0-F
APR16 75703684 8 REGIHTOR 20 1% ~138 19701 MFAC1/8-T0-20R0-F
ABRL7 01698-4123 5 RES TOR 499 17 0+-1010 24546 Ca-1/8-TH-499R-F
AER1B 16784103 5 RES TOR A% 1% b 190 P46 C4 “1/8~TD-499R~F
ABRLY 07357~0280 3 REGISTOR 1 1% 1280 F T C+—1040 24546 C4-1/8-TO~1081~F
ABRED Vr57-0280 3 RESININR 1K 1% A75W F TC=0+¢ 150 2446 C4-1/8-T3-1001~F
ABR2Y $698-3178 8 2 Y fGTOR 487 1% . 125W F TO=0+-100 24546 C4-1/8-TO0-487R-F
ARRE2 N698-317R B CHIBTNR 467 1% 12548 F + 133 24546 CA-1/B-TO-387R~-F
ABRRY G757~0397 3 2 SLGTOR 68.1 1% ks =108 24546 C4-1/8-TO-68R1-F
47574397 3 STBIGR 68,1 1% ,120W F 94109 245486 C4-1/8-TH~6BRI -F
0698~7171 9 1 TATOR 1.73 1% . 2BW' F TO=0+- 11802 TFQ7-1/74-TO-1R73~F
A757-1424 7 24546 4-1/8-T0-1101~F
1698-4421 6 24546 o’
0698842 b 24546
8757-0344 2 TOR 10 1% 24046
V7570246 2 TOR 10 1% 1254 24546
0698-8011 8 4 St 20u 197481
Bo7B-8011 i3} 1%L PR 19701
$698-8011 8 1% 19701
26788011 8 % 1% 2% 19731
1698-6358 2 TOR 100k 1% 20408
ATR36 2 ESISTOR 190K 1% 213480 J658-6358
AHRI7 3 2 STOR 111,11 1% 1258 F T 204840 69286979
ABR3G - ks 5TOR 111.1K 1% 1058 F TC= 28480 DHIB-6979
AHRIY 47%7-0003 8 1 ISTOR 26.1 1% .SW F TC=0+-160 281484 07%7-0003
ARR4GT 362000163 4 BTOR S.02K 14 125W F 7 B4-100 91637 CMF ~1/8~T1-5231~F
ABR42 16980063 4 RESIGTOR §.23¢ 1% ,125W F TC=0+-100 QL4637 CHET -1 /8-T1-52X1 ~F
ABRRTE1 A7S7-0401 0 RESTHSTOR 10D 1% . 120W F 188 24746 Ca-1/8-T0-101-F
ABRS2 6757-0401 4 STOR 180 1% +=100 24%46 Ce 1/8-TH~101-1
AGRAHD 07570443 0 1 sTOR 11K 1% .1 148 24546 4-1/2-TH-1107-F
ARG $699-0999 7 1 REGISTOR-FXD 57.2 28480 LHRPP-B99Y
ADBRAKZ D6H29-1AT b 1 STOR 2.475%K 1% FB480 AH99-04633
IR&3 H698-82 k) 1 IGTOR 247.5 1% 19701 1/4-T9-PA7RG-T
L4 HEYAE [ 1 ITOR 24.75K 1% 1 6H41
AGRES 0699-0627 8 1 REGISTOR 305.6 .12 2G4 F TC=0 06990627
AlIRBG 36990803 2 1 RESISTOR 65.7 1% PW F TC=0+-25 INHPI-NHI3
ALRG7 §697-0626 7 1 RESIGTOR 3,056 1% 1254 F TC=0+ -0% 28480 06990626
AGRAE 37570442 ? ISTOR 19K 1% 18%W F TR=0+--100 24546 L4-1/8-TD-1037-F
ABRSE? 1810-0269 3 NETWORK-RESG 9-GTR10.0K DHM X 8 28480 181¢-0269
AER78 069B-4464 7 1 RESTSTOR 887 1% .125W F TC=04 -100 24546 C4-1/8-T0-887R-F
AGR71 0698-4880 1 1 RESISTOR 887 1% .54 F TC=0+-100 20480 01698--4884
.
ABLRT 19788052 o 1 TURF-FLECTRON SLRGE V PTCIR 28480 19706-0052

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

6-25



Replaceable Parts Replaceable Parts

Table 6-3. Replaceable Parts (Cont'd)

Reference HP Part |c Descripti Mfr
: A escription Mfr Part Number
Designation | Number |D Qty P Code
AR 13260043 4 1 ¢ 0P AMP OGP T0O-99 PKG 680 CAZI7T
ABU2 1826-0139 9 IC OP AaMP GP Dual 8-DIP-P PKG 3t 680 GA14586
ARU4 1858-0048 b 1 FJRANGTHTOR ARRAY 14 -PIN PLETC DIP 6B CAIDROE

See introduction to this section for ordering information
6 26 *Indicates factory selected value



Replaceable Parts

Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation | Number |D Code
MISCELLANEGLS PARTS FRR 33143A

1 2110-0312 4 1 | FUSE 1A 250V TO 1.25X.25 UL 20480 21100312
F1°* 2110-0202 1 FUSE .5A 250V TO 1.25X.25 UL 28480 2110-0202
MP1A 5461-1979 9 1 COVER~ U TOP 28480 5361-197%
M1k S060-9803 2 1 HANDLE-SIDE GTRAP 28488 5066-9803
#nP1C 50407219 3 1 STRAP MANDLE CaP~ FRONT SR80 5940-7219
MP21D G0a0~7220 1 1 STRAP HANDLE CAP~ RFAR 2849¢ S04C 7220
nPrA S0A0-9964 b 1 EOTTON COVER 283480 S350-9964
M 2R S040~7201 8 2 FOOT 28400 SCE4AL 7281
mP2C 50407222 3 2 FODT - NN GKID ;8480 S5340-7202
MP 2D 1460~1345 ) a2 TILT STAND S&T 28489 14601345
FP2E 5301~2221 0 1 INFORMATINN TRAY 712480 S031-222
M 2F 9320-4963 1 1 INFORMATION CARD 28490 9320-4963
MP2G 9320-4964 2 1 INFORMATION CARD B4R 9320-4964
MO2H 9320-4965 3 1 TINFORMATION CARD 28440 9320-4965
MP21 1460-1345 o TILT STAND 65T 78480 1260-1345
MP2J 5040-7201 8 FOaT 28480 S840 7201
MP 2K SN40-7202 3 FOOT-NON GKID ~R483 5140-7222
MP34A GO61-0439 8 Q SIDE TRIM a28aan SE61-0439
MP3R S5040-7203 o TRIM-TEGP "1R480 5340-7203
M 3C S001-0439 8 SIDE TRIM 28480 S061-0439
MP4A SBR20-8815 ] 1 FRAME-FRONT TRABD SH20-8815
MP AR 50:20-8816 1 1 FRAMEC-RITAR 284810 5020 8818
P40 LU20-883 S o4 STRUT- CORNER 28480 Sh20-8R76
M1 4D SH20-883%4 & STRUT-CORNER 284841 SC26~8834
rPoA 2331400281 4 1 BT PANF . 28480 0321400201
MP SR G040-6927 3 1 DIVIDER STRIP 284810 G040 6927
npPSe PIA14--043801 3 1 DRESS PenEL 28480 03314-04301
HP3SD 12%50-1717 i & ENC JACK 284840
MPOE -1717 ] ENC JACK TB4RN
M SF 1717 g HNC JACK 28400 3
mPEG 100 -1717 bl KNG JarK “BaRd 15:50-1717
MPSH L040-0345 7 Fid INSUE ATOR--CONNFOTOR 284840 SC40- 0345
mPS GHA0-034Y 7 INGLLATOR - CONNECTIR S5480 5040-034%
MPSy 8160-0376 [ 1 RF1 RING 284010 8160-0376
mMP oM PA314--67301 b4 1 FRONT PANFEL LENS AGOEMERLY rE480 93731 4~692301
MPPSN 0R70-304%5 4 1 KNOE-374 RND 284810 (X70--304%
[ I8 D3314-623u2 | 0 b ANN FRAME AGNEMEILY FRARY 23314-693072
MDA S 1 REAR PANIL 284490 0331408202
rPAR o BNG JAINK F8480 12591717
M 6L 0 BNC JAUK 284440 1250-1717
MPAD 9 1 FAN ASGIMELY 3489 03314-68%81
M 6F 2110-05 8 1 TUSFHNE DUR RODY 17A MAX FNR UL H?U27 031, 1657
mPLEG 21100965 4 1 PNLDER CAP 124 MAX FNOR DL a8400 2110-054%
Mi*6H 2110-0569 3 1 HOL DEFR COMPONINT NUT; THREAD M12.7 28480 21100049
MmrHT 14300890 N4 t ENLDER COMPINENT FOR LVE 0N 284810 1430-00%0
MPEK 3560104103 8 1 COUFR ABGIMAEL Y -TRANSITDR MR 284910 I5401-04103
MP6L L960-00R6 4 1 NYLON #H0LE BLUG 28480 £960--0086
MIP6M 712119890 2 1 A 28480 71211980
MPT7A N3314-001801 3 t 480 03314-00101
MP7r 1331400602 | 9 1 28480 03X X14-006602
MP7DA3 03314-00608 | 5 1 ‘ #BABD 03314-00608
MPTE 1 1-6972 1 1 CONNFLTOR aBann 1-6972
MP7F 2 t CONNFLTOR -4 PIN MALE cRAB0 17°51-715%
M 76 0231400606 3 1 CARLF SHYFLD 1 2nene 0371400606
rP7H D3314-03637 | 4 1 CARLE SHTELD 2 Heng 033214-00617
MP7T 1400-06%4 ] 1 CLAMP - CARLE - 28400 1400 0054
MP7 3314006048 H 1 BHIELD OO0 T STNK Sann 03314-00604
MP7H 83.314--24110) 3 2 ENSIH ATQR ~CONNECTOR 284810 0 1424101
MP7N 331400603 b T SHTELD ~TRANGEFORMIR 738010 0331400683
MP 70 03314008605 | 2 1 BHTFL D-LINE SWITOH 28400 03314--0060%
MP7P 3314774101 3 INENUATOR - LONNECTNR TR480 037%14-24191
Mo 8 11048-60001 2 1 TERMINAL -FEFD Tiw 2848140 111148 60001
P oA H041-0276 & 5 KEY CAP- nl pFARI 79480 50410276
MPYE HH41-0274h 9 KEY W Prart 28480 QU 41- 0276
mPUL 50410776 5 KEY . PFeR) #1480 041-0776
MP9D S041-0276 ) KFY Ui, PT AR 284810 S041-0276
rPIE SDA1-0276 o KFY Hp PraRl SR480 H941-0276
M GF SL41-0441 Y 1 KEY S. B 213480 50410441
hAA N S041-2019 @ 1 KEY - GEM SRARD H231-2019
MR SU41-2020 1 1 KEY RGT 284810 1412020
mP?I1 b 2 1 KEY AP~ PHACTE 1 (MK 12480 Ba41-2021
MRy 4 1 KEY (G - LGt 28400 50412023
MoK 5 1 KEY CAP- ARHB ~84840 H041-249724
ML & 1 kKEY CAD- PPRPEF GI'T 2114010
MP oM 7 1 KEY C ST0 SRaRn
MPIN 8 1 KEY CAP- REOL 284480 141 2635
nPen V4 4 KEY AP~ 1/4(ARRIW) o480 41-2036
MP P 9 KEY CAP- 1/4(ARROW) CRANH 41-2036
mMP 9 ? KEY CAP- 1/43(ARRMW) 1489 %N031-2036
MP9R 4 KEY CAP—- 1/4(ARROW) 284810 S41-7

MPYS n 1 KEY MNAP-— GYM TR480 5331-0207
MPoT 1 1 KEY CAP- N 284810 5041 2038
mMP oL 5in41-2039 2 1 KEY CAP- PHALLE 7RARD GN41-2039

See introduction to this section for ordering information

*Indicates factory selected value
**Fuse required for 220/240V line voltages
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Replaceable Parts Replaceable Parts
’
Table 6-3. Replaceable Parts (Cont'd)
Referenc HP Part |c e Mfr
eterence o] Qty Description d Mfr Part Number

Designation | Number Code

MPOV 5041-2040 5 1 KEY CAP—- SW/TR-INTVL #8480 S041-2040
MP oW 5041-2041 3 1 KEY CAP- MAN SWFIZP 28480 5041-2041
MP9X 5041-2042 7 1 KEY CAP- MKR 713480 5341-2042
HPIY 5041-2043 8 1 KEY CAP- FREQ 2848¢ 5041--2043
MP9Z 5041-2044 9 1 KEY CAP- aMPTD 7BABY 5341-2044
MP10A S5041-2045 [} 1 KEY CAP-~ OFFSET 268280 5041-2045
MP1OR 5041-2046 1 1 KEY CAP- START FRFQ RaBD 5041-2044
MP18C 5041-2047 2 1 KEY CAP- STOP FREQ 28480 S041-2047
MP10D S041-2048 3 1 KEY CAP- SWLEP 70480 5031-2048
HP100A 0340~0564 3 5 INSULATOR 284810

FP10BK 3050-0440 2 2 WACHER-GHL.DR NO. 4 ,115-IN-TD .2-TN-0D 7RARD

MP101A 0340-0564 3 INSUL.ATOR 28480 03400564
MP101E 3050-0440 2 WASHER-GHIDR RO. 4 .115-IN-TD .02-TN-OD 6480 3050-0440
MP108A 0340-0564 3 INSUL ATOR 28481 1345-0%564
T1 F150-4253 6 1 TRANGF DRMER- POMER TRABD 9100-2753
u1 03314-61601 | & 1 CABLE ASSEMBLY-FRONT POWCR 28410 £3374-61601
u2 03314-61602 | 7 1 CARLE ASSEMBLY-REAR POWER 2480 83314-61607
w3 03314-61603 | 8 1 CABLE HP-1R 28480 1331461603
W7 93314-61607 | 2 1 CABLE ASSEMELY BYNC 213480 037%14-61607
ws 03314-561608 | 3 1 CABLE, COAX (A4 TO A8) 28440 0331461608
Wiz 83314-61612 | 9 1 CABLE, RIBBON (A4 TO A8) #2480 0371461612
w13 0331461613 | 0 1 CABLE, COAX (W17 OR A5 TO MAIN OUT} 28400 03314-61613
w17 03314-61617 | 4 1 CABLE, COAX (A8 TO W13 OR A5) 713480 03231461617
W20** 0331461620 | 9 1 GOAX CARLE HARMESE 84830 0331461620
w21 8120-3150 1] 16 PIN RIBBON (A4 TO A2}

w22 8120-3593 6 22 PIN RIBBON (A3 TO A2)

wa3 8120-3606 o 22 PIN RIBBON (A1 TO A2)

Individually marked cables, making up cable harness W20, are not available.

**NOTE**

Unmarked cables may be ordered using the foliowing part numbers.

MARKED CABLES

AM, FM-VCO, Z AXIS CABLES
EXT TRIG CABLE

UNMARKED CABLE PART NUMBER

8120-2585
8120-2587

6-28

See introduction to this section for ordering information

*Indicates factory selected value



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 (serial numbers 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.

7.3. 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 convenience, it is recommend-
ed that all changes which pertain to your instrument be
copied on the page where the discrepancies occur.

Al Applies to instruments with Serial Number
2141A00150 and lower.

Page 8-69/8-70, Figure 8-31.

Instruments in this Serial Number range do not have
A3CR123.

* NOTE *
This range of instruments must be modified with
A3CRI123 (P/N 1902-3301), if they are to be retrofitted
with Option 001 (X3 Amplifier).

A2 Applies to instruments with Serial Number
2141A00200 and lower.

Page 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:

Line Voltage Fuse Value -hp- P/N
110/120V 0.8A SLO BLOW 2110-0336
220/240V 0.4A SLO BLOW 2110-0340

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 ADJ)

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 A1C108 and
A1C109.

Page 8-39/8-40, Figure 8-15.

For instruments in this range, AIR211 and A1R212 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 A1R235.
Page 8-47/8-48, Figure 8-20.

For instruments in this range, A1R307 and A1R314 are
49.9 ohm resistors (P/N 0757-0277).

7-1



Manual Backdating

For instruments in this range, A1R306 and AIR315 are
23.7 ohm resistors (P/N 0698-3431).

Instruments in this range do not have AIR322 or
A1Q30s.

Page 8-51/8-52, Figure 8-22.

Instruments in this range do not have AICR503, A1C531,
A1RS61, AIR562, AIR563, A1L506, A1L505, A1C543,
or A1C541.

A4 Applies to instruments with Serial Number
2141A01156 and lower.

Page 8-69/8-70, Figure 8-31.

Instruments in this serial number range do not have
A3CRI124 or A3CR125.

Page 6-17, Table 6-3.

Instruments in this serial number range do not have A3J8.
These instruments contain eight Rom SA start/stop con-
nectors instead (A3SA1 — A3SAS8, P/N 1251-6427).

Page 6-20, Table 6-3.

For instruments in this Serial Number range, A3U221 is
a SN74LS02N (P/N 1820-1144).

Page 8-13 through 8-17, Signature Analyzer Tests #1-#5.

For instruments in this Serial Number range, the
Signature Analyzer Tests found on the above pages will
not give the correct signatures. Use the following
Analyzer tests to troubleshoot a digital problem.

Page 8-71/8-72, Figure 8-32.

For instruments in this Serial Number range, U204a and
U221c are not used. The 2 MHz clock that drives U232
pins 9 and 15 originates from U201 pin S. The SA clock
originates from U201b pin 9.

7-2

SA TEST #1

Signature Analyzer

set up:

Model 3314A

CLOCK/GROUND SA BUS PHASE 2 CONNECTOR
CLOCK NEGATIVE TRIGGER

START/STOP SA A15 STR/STP CONNECTOR

BOTH POSITIVE TRIGGER

Procedure:

Set A3 S1 for positions 1 and 2 closed.

Cycle power.
Take signatures.
+5 VOLT = 0003

SIGNATURES
U206 U215 U216
Pin # | Signatures Pin # | Signatures Pin # | Signatures
26 0000 2 7791 2 Uuuu
27 0003 5 6321 5 FFFF
28 0000 6 37C5 6 8484
29 0003 9 6U28 9 P763
30 0003 12 4FCA 12 1U5P
31 0003 15 4868 15 0356
32 0003 16 guUP1 16 U758
33 0003 18 0002 19 6FSA
S Uuuu
10 FFFF
U218 U218
11 8484 1 4868 1 37C5
12 P763 2 SUP1 2 6U28
13 1USP 3 0002 3 4FCA
14 0356 4 0000 4 0000
18 U759 5 0000 5 5FUA
16 6F9A 6 0003 6 0003
17 7791 7 2302 7 A689
18 6321 g FOCF 9 A275
18 37C5 10 534H 10 8842
20 6U28 11 coun 1 8P4F
22 4FCA 12 1183 12 5P1A
23 4868 13 64HF 13 282A
24 9uUP1 14 29A4 14 02H5
25 0002 15 S5FUA 15 3APP
v200 U221 U223
1 28A4 4 29A7 1 282A
2 28A7 5 29A4 2 5P1A
12 0000 6 0000 3 A275
13 0003 11 0000 4 A689
12 29A4 5 0003
13 28A7 6 04UU
8 UF80
v224 u237 9 04UU
10 0003
1 U759 1 7791 11 UB7F
2 29A7 2 29A7 12 UB7F
3 C755 12 U15A 13 8P4F
4 6FSA 13 0003
5 28A7
6 1214 U239
11 PPH8
12 29A7 1 7791
13 0356 2 6FSA
12 4493
13 28A4




Model 3314A Manual Backdating
SA TEST #2
U238 (ROM #1) U236 (ROM #2) U210 (ROM #3)

R Pin # Signature Pin # Signature Pin # Signature
Signature Analyzer set up:

g P0O97 9 4A7C 9 7374

CLOCK/GROUND SA BUS PHASE 2 CONNECTOR 10 7561 10 20386 10 50A3
CLOCK NEGATIVE TRIGGER 11 620P 11 5020 11 uces

13 HU7P 13 OCAO 13 32FH

START/STOP SEE TABLE 7-1 14 PA21 14 P930 14 225A
BOTH NEGATIVE TRIGGERS 15 10FH 15  9CAP 15  A60C

. 16 77F8 16 6F22 16 P902
Procedure: 17  31FH 17 160P 17  029F
Set A3 S1 for positions 1 and 2 closed. U209 (ROM #4} U208 (ROM #5) U207 (ROM #86}

Cycle power.

Move START/STOP to SA ROM connector of ROM under test. Pin# Signature Pin# Signature  Pin# Signature

(See Table 7-1)
Take signatures of ROM under test. 9 1843 9 OU3H 9 954U
+5 Voit = 1180 10 OF9C 10 F7A9 10 CF1C
11 2HI9A 11 92F2 11 ABOC
13 9321 13 4CP4 13 2A24
NOTE 14 295F 14  UPPA 14 2313
IF BAD SIGNATURES ARE FOUND ON MORE THAN ONE ROM 15 2A27 15 9558 15  P9F9
OR MULTIPLE FAILURES ON A SINGLE ROM MAKE SURE 16 7H72 16 F849 16 6362
THAT THE A’ BUS SIGNATURES ARE CORRECT (SA TEST #1: 17  245C 17  293F 17 A1A7

U215 and U216)

Table 7-1. SA Start/Stop Connections

START/STOP POSITIONS:

U238 ROM #1 START (NEGATIVE TRIGGER} SA ROM #1 TEST POINT
STOP (NEGATIVE TRIGGER) SA ROM #2 TEST POINT

U236 ROM #2 START (NEGATIVE TRIGGER) SA ROM #2 TEST POINT
STOP (NEGATIVE TRIGGER) SA ROM #3 TEST POINT

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 #5 TEST POINT

U208 ROM #5 START (NEGATIVE TRIGGER) SA ROM #5 TEST POINT
STOP (NEGATIVE TRIGGER) SA ROM #6 TEST POINT

U207 ROM #6 START {NEGATIVE TRIGGER} SA ROM #6 TEST POINT
STOP (NEGATIVE TRIGGER} U218 PIN 15

7-3



Manual Backdating

SA TEST #4

Signature Analyzer set up:
CLOCK/GROUND SA BUS PHASE 2 CONNECTOR
CLOCK NEGATIVE TRIGGER
START/STOP ROM#3 SA CONNECTOR
BOTH POSITIVE TRIGGER

Procedure:

Set A3 S1 for positions 3 closed.
Cycle power.

Take signatures.

+5 VOLT = 8094

NOTE

DISCONNECT ANY HP-IB CONNECTORS FROM THE

REAR PANEL

Signaturss
u3ao U301 U302
Pin # | Signature Pin # | Signature Pin # | Signature
3 CC74 1 370A 1 370A
5 2C8F 2 8094 2 1172
6 8094 3 8094 3 4585
7 84F4 4 370A 4 49H2
8 H56A 5 1761 5 U341
g 6850 6 8094 6 8556
10 A939 7 8094 7 57U2
11 6F82 8 8094 8 5800
12 u47C 9 8094 9 87P2
13 UP52 12 8094 12 87P2
14 5509 13 8094 13 5800
15 HH39 14 8094 14 57U2
16 8094 15 80394 15 8556
17 370A 16 1761 16 U341
18 1761 17 370A 17 439H2
19 8094 18 8094 18 4595
21 8094 19 8094 19 1172
22 8094
23 8094
25 8094
26 8084
27 370A
28 370A
29 87pP2
30 5800
31 57U2
32 8556
33 U341
34 49H2
35 4595
36 1172
37 5626
38 8475
39 PH3H
40 0000

Model 3314A
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SA TEST #5
Signature Analyzer set up:

CLOCK/GROUND SA BUS PHASE 2 CONNECTOR
CLOCK NEGATIVE TRIGGER
START/STOP SA ROM 3 CONNECTOR
BOTH POSITIVE TRIGGER

Procedure :

Set A3S1 for position 4 ¢losed.
Cycle Power.

Take Signatures.

+5 Volt = 0803

SIGNATURES
NOTE

{ } INDICATES SIGNATURES WITH THE
CONNECTOR UNDER TEST REMOVED.

J3 J2
Pin # Signature Pin # Signature
1 C449 1 C449
2 PPAA 2 PPAA
3 HAS5 3 HAS5
4 2CU3 4 2CU3
5 0045 (4264) 5 4264
6 201F (3330) 6 3330
7 CCCA (755P) 7 755P
8 9978 8 9978
9 PAP7 9 PAP7
10 4C08 10 4C08
11 13PC 11 13PC
12 F965 12 7HP3
13 KEYED PIN 13 C377
14 0000 14 0000
15 0000 15 0003
16 0803 16 0000
17 0000 17 0803
18 0000 18 0000 (0803)
19 0000 19 UNSTABLE
20 0803 20 UNSTABLE (0000)
21 0803 21 3155
22 0803 22 0803

Manual Backdating
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SECTION ViiI

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 Panel & Keyboard
A6, Line Switch PC Assembly

Front Panel Components
The Line Switch Sl

Before troubleshooting the Power Supply,
disconnect the cables to the other PC boards

| WARNING I

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.

\ WARNING '

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

l 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 El
The Power Line Fuse Holder
The Line Switch PC Assembly (A6)
The Fan (Bl)

Cables
The Power Cable W1 from the Line
Switch Assembly to
The Line Switch (located on the front
panel).

(J1, J2, J3, JI102) and remove jumper
A3WI100. This insures that the Controller
part of the A3 PC board 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
unnecessary 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 conductive 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
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from the integrating capacitor. Care should be taken to
keep flux remover or any cleaning solutions away from
the relay coils.

8-5. PARTS KITS

The Sine Shaper/Amplitude Control IC (A1US502) has
three bias resistors that are factory selected. There is a
selection procedure in Section V, however, this procedure
is long, involved and is not recommended. Whenever
replacing A1US502, 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, A3U236 and
A3U238) contain the 3314A’s operating system. When
an EPROM fails, all six should be replaced with ROMs
(Read Only Memory ICs). The EPROMs can be re-
placed with ROMs on a 1 to 1 basis. Failed EPROMs
(and ROMs) are quickly detected using the ROM/RAM
Checksum front panel test. EPROMSs 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-
ly to the PC assembly.

IC# ROM Part Number
A3U207 1818-3045
A3U208 1818-3046
A3U209 1818-3047
A3U210 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 AB).

2. The Mode Board (A2).

3. The Controller Board and Front Panel Board
(A3 and A4).

4. The x 3 Output (AS).

Circuit descriptions are given for unique complex cir-
cuits. These descriptions may be helpful when
troubleshooting the instrument.

8-8. 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 [up 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 network 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 sync output
is a buffered square wave, from the output of the
Hysteresis Comparator.

B-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 8-2. 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 Sdn is low (during
T{) QI 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 Q!I. 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 —5VDC (X10) or
—6VDC (X1) offset.

8-11. Triangle Generator Control in the 3314A

Refer to the block diagram of the 3314A Triangle
Generator, Figure 8-3 , for the following discussion.

The Freq/Sym Dac (U502) 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. Also 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

Range C total C range X10 lup/idn+10
8 27.7 pF 27.7 pF (C218) NO NO
7 277.7 pF 250 pF (C211&C210) NO NO
6 2777.7 pF 2500 pF (C207) NO NO
5 27777.7 pF .025 uF (C206) NO NO
4 277777.7 pF .25 uF {C205) NO NOC
3 2777777.7 pF 2.5 uF (C204) NO NO
2 2777777.7 pF 2.5 uF (C204) YES NOC
1 2777777.7 pF 2.5 uF {C204) YES YES
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Table 8-2. Integration Controls Signals
Sup&dn Servo up & dn Hold Ramp Mode
Free Run complete control don’t care high high
Burst Mode Semi-control controls 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 oy

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 corresponding 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.

B-13. Servo Mode {Gate/N Cycle/ 1/2 Cycle)

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
keeping the phase constant. Returning control from
Servo up and dn to S up and dn starts the integrator
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
modes in Figure 8-4.

8-14. Servo Mode (ARBitrary Waveform)

When the 3314A is in the ARB mode several changes
take place in the Triangle Generation circuitry. Sup and

8-4
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Figure 8-2. Basic Differential Integrator
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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.

B-15. Transconductance Stage

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, Tlup 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 (A8)

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

Refer to the Troubleshooting Block Diagrams, Figures
8-8 through 8-10b, for the following discussion. There
are three DACs on the A2 board. They are:

Multiplexed DAC - Controls offset phase
U213 (UPCYV), start/stop phase
(PCV), sweeps (SWP),
DC offset voltage (DCV),
and the amplitude current

(ACD).

AM SCALE DAC - Scales the AM input volt-
U221 age as a function of the
amplitude setting to pro-
vide a constant % of
modulation as amplitude

is varied.

Freq Cal DAC — Offsets the Frequency
U405 Control Voltage (FCV)
for frequency calibration.

The Multi-plexed DAC controls four different func-
tions. The functions are:

1. UPCV (Unconditioned Phase Control Voltage) —
This output is either the Phase Control Voltage or the
X-Drive voltage depending on which mode the 3314A is
in. The signal is summed with +5 Volts and becomes
the X Drive out. It also is buffered and sent to the Al
board where it determines the start/stop phase when the
3314A is in non-continuous modes that require the out-
put to be offset to a specific phase. Note that in linear
sweep this line is fed back to the DAC and used for the
reference (instead of the normal + 10 Volts). This
enables the DAC to become a multiplying DAC, letting
the X-Drive output always vary from —5to +5 Volts.

ﬁ
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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 the 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 controis 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 %
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 lock
loop for the following discussion, Figure 8-5. The Phase
Lock circuitry of the 3314A has the following com-
ponents:

. Phase Detector

. Loop Shaping

. Sample and Hold

+ N counter

. Internal or External Trigger
. Main Generator

bW —

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
(A1) frequency is exactly in phase with the internal or
external signal.

R |

4-POLE,3-ZERO
LOOP FILTER

EXTERNAL
TRIGGER COMPARATOR PHASE — SYCHRONQUS
A DETECTOR SAMPLE-HOLD
FIN A
REF —
+ N veo SAMPLE-HOLD DRIVE %
COUNTER

(SWITCHES SHOWN IN FIN»N MODE)

OUT-0F-100K
SIGNAL TO MPU

MAIN GENERATOR
OF 3314A

VCO TUNING VOLTAGE

3314A OUTPUT
Fout=Fin*N OR Fin/N

3314A 8-5

Figure 8-5. Phase Locked 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
Detector clocks between the two middle states and clocks
into the outer two states if the 3314A’s signal drifts 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 (1 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 ranges.

8-22. 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 a
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
DAC:s are summed and called ACI and fed into the Sine
Shaper/Amplitude Hybrid Integrated Circuit. The out-
put of the summed currents is sensed for overrange and
a warning light is lit if the current is too large.

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 lup 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.

8-23. 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

Model 3314A

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.

8-24. Calibration Cycle

Refer to the Troubleshooting Block Diagrams, Fig-
ures 8-8 and 8-10b, for the following discussion.

There are two calibration cycles (Frequency 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:

Frequency Calibratien l Amplitude Caiibration

Power Up

Forced Cal {Front Panel)
Frequency Range Change
Forced Freq Cal {Front Panel)

Power Up

Forced Cal (Front Panel)
Function Change

ARB Mode Entry or Exit

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 enable the frequency to be exact is
calculated 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
output 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 or DC offset is selected from
the front panel.

8-27. POWER SUPPLY, CONTROLLER AND
FRONT PANEL (A3 & A4)

8-28. 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 inciude the Frequency Calibration Sense (U225,
U229, U224 and U232), the ARBitrary Control (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. The Front Panel

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
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an 8 row by 10 column annunciator array and an 8 row
by S column key array that are scanned simultaneously.
It takes about 10ms to scan all 10 columns.

8-31. X3 OUTPUT

Option 001 to the 3314A is a high input impedance, low
output impedance, non-inverting amplifier. The amplifier
is comprised of six basic circuits (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 CRS8 (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, Q17, QI8 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 is
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. A3S1 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
constants)

ANALOG TROUBLESHOOTING
1. CAL CONSTANT EVALUATION PROGRAM

2. TROUBLESHOOTING BLOCK DIAGRAMS

MULTIPLEXED DAC

Required by all operating modes
BASIC OPERATION

Free Run; Frequency (not synthesized);

Amplitude; Offset; Sweep; Modulation

GENERAL OPERATION

All modes of operation

3. CONTROL LATCH TRUTH TABLES
Al FOUTR LATCH (A1U902)
Al FUNAT LATCH (A1U808)
Al ANSTAT LATCH (A1U801)
Al INHIB LATCH (A1U807)
A2 INPHA LATCH (A2U322)

8-9
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A2 LOCMOD LATCH (A2U325)
A2 MBSTAT LATCH (A2U327)
A2 NDIVH LATCH (1/2 of A2U323)

SCHEMATICS

A1l GENERATOR (03314-66501)
SCHEMATICS A through I
A2 MODE (03314-66502)
SCHEMATICS J through M
A3 CONTROLLER/POWER SUPPLY
(03314-66503)
SCHEMATICS N through Q
A4 FRONT PANEL (03314-66504)
SCHEMATIC R
A8 OUTPUT AMP (03314-66508)
SCHEMATIC S

AS %3 OUTPUT (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 S1

S7 S6 S5 S4 83 S2 St FUNCTION/TEST

0 6 0 0 0 0 © NORMAL OPERATION

X X X X X 1 1 FREE RUN SA

X X 0 0 1 o 0 HP-IB SA

X X 0 1 0O 0 O A3 LATCH SA

X X 0 1 1 0 0 COUNTER SA

X X 1 0 0 0 © LATCH TEST

X X 1 0 1 0 © DAC EXERCISE

X X t 1 0 0 0 TWEAK (ADJUST)

and DATE CODE

X X 1 1 1 0 O NO CALIBRATION

X = DON'T CARE

1= CLOSED POSITION

0= OPEN POSITION

8-10
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8-36. Description of Tests and Functions

THE ROM/RAM CHECKSUM is initiated through the
front panel 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 display and LEDs on the front
panel are lighted. If a ROM or RAM fails a specific
LED will not light, indicating which ROM or RAM is
defective. The LEDs that correspond to the defective
parts are:

ROM Corresponding Blanked LED
U238 FREQ LED
U236 AMPLITUDE LED
U210 OFFSET LED
U209 SYMMETRY LED
U208 PHASE LED
U207 "N’ NUMBER LED
RAM
U234 SW/TR INTVL LED
U233 START FREQ LED
U211 STOP FREQ LED
U212 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 D8. 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 to write to
the latches on the other boards. The controller walks a
‘1’ through each latch 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/SYM 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 firmware for about 2 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:

SA Test # Title
1 Free Run SA
2 ROM/RAM Qutput Verification
3 Counter SA
4 HP-1B SA
5 A3 Latch 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) there is 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
using 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.
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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 turns 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 instrument passes the CHECKSUM, SA
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 controlling 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 S1, 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 S1 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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U206
PIN3and 7 PIN 36

1V/DIV .2uS/DIV 1V/DIV 2uS/DIV

Figure 8-6. SA Clocks

B. Make sure that the Data Bus is correct. In SA
#1 data lines D7 and DS are low and the rest of
the data lines are pulled high.

C. Check the following pins on the micro-
processor and see if they correspond to the
following table:

U206 pin# Signal Should Be
2 HALT + 5V
4 IRQ GND
5 VMA + 4V
6 NMI + 4V
34 RNI + 4V
39 TSC GND
40 RES + 5V .
3,37 & 36 | PHASE 1 & 2 SEE OSCILLOGRAMS

8-12
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8-40. SA TEST #1

Signature Analyzer set up:

CLOCK/GROUND SA CLOCK CONNECTOR
CLOCK NEGATIVE TRIGGER

START/STOP SA A15 STR/STP CONNECTOR
BOTH POSITIVE TRIGGER

Procedure:
Set A3S1 for positions 1, 2, 7, and 8 closed.
Cycle Power.

Take signatures.
+5 Volt = 0003

See Section Vil for A explanations.

SIGNATURES A4
U206 uz215 uz21ié
Pin # | Signatures |Pin #| Signatures |Pin #| Signatures
26 | 0000 2 | 7791 2 | Uuuu
27 | 0003 5 | 6321 5 | FFFF
28 | 0000 6 | 37C5 6 | 8484
29 | 0003 9 | 6U28 g | P763
30 | 0003 12 | 4FCA 12 1U5P
31 0003 15 | 4868 15 | 0356
32 | 0003 16 | SUP1 16 | U759
33 | 0003 19 | 0002 18 | 6FSA
9 | UUUU
10 | FFFF
U218 U219
11 8484 1 4868 1 37C5
12 | P763 2 | 9UP1 2 | 6U28
13 1UsP 3 | 0002 3 | 4FCA
14 | 0356 4 | 0000 4 | 0000
15 | U759 5 | 0000 5 | BFUA
16 | 6F9A 6 | 0003 6 | 0003
17 | 7791 7 | 2302 7 | A689
18 | 6321 9 | FOCF g | A275
19 | 37C5 10 | 534H 10 | 9842
20 | 6U28 11 cgu1 11 8P4F
22 | 4FCA 12 1183 12 | 5P1A
23 | 4868 13 | 64HF 13 | 282A
24 | 9UP1 14 | 29A4 14 | O02H5
25 | 0002 1656 | BFUA 15 | 3APP
U200 U221 U223
1 29A4 4 | 29A7 1 282A
2 | 2947 5 | 29A4 2 | 5P1A
12 | 0000 6 | 0000 3 | A275
13 | 0003 11 0000 4 | A8B89
12 | 28A4 5 | 0003
13 | 28A7 6 | 04UU
8 | UF80
u224 U237 9 | 04UU
10 | 0003
11 U87F
1 U759 1 7791 12 | U8B7F
2 | 29A7 2 | 29A7 13 | 8P4F
3 | C755 12 | U15A
4 | BF9A 13 | 0003
5 | 29A7
6 1214 U239
11 PPH8
12 | 29A7 1 7791
13 | 0356 2 | B8FSA
12 | 4493
13 | 29A4

Service
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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 # Signature Pin # Signature Pin # Signature

CLOCK/GROUND SA BUS PHASE 2 CONNECTOR

CLOCK NEGATIVE TRIGGER 18 ';(5)217 18 gﬁ;g 18 ESZ‘;

11 620P 11 5020 11 UC66

START/STOP SEE TABLE 8-3 13 HU7P 13 OCAO 13  32FH

BOTH NEGATIVE TRIGGERS 14 PA21 14 P930 14  225A

15 10FH 15  9CAP 15 AB0OC

Procedure: 16 77F8 16 6F22 16 P902

rocecure 17 31FH 17 160P 17 029F
Set A3 S1 for positions 1 and 2 closed. U209 (ROM #4) U208 (ROM #5) U207 (ROM #6)

Cycle power.

Move START/STOP to SA ROM connector of ROM under test. Pin # Signature Pin # Signature Pin # Signature

(See Table 8-3.)

Take signatures of ROM under test. 9 1843 9 OU3H g 954U

+5 Voit = 1180 10 OFSC 10  F7A9 10  CFiIC
11 2H3SA 11 92F2 11 AB0C
13 9321 13 4CP4 13 2A24
14 295F 14 UPPA 14 2313
15 2A27 15 9558 15 POFS
16 7H72 16 F849 16 6362
17 245C 17 293F 17 ATA7

Table 8-3. SA Start/Stop Connections

START/STOP POSITIONS:

U238 ROM #1 START J8 PIN 1
STOP J8 PIN 2
U236 ROM #2 START J8 PIN 2
STOP J8 PIN 3**
U210 ROM #3 START J8 PIN 3**
STOP J8 PIN 4
U209 ROM #4 START J8 PIN 4
STOP J8 PIN 5
U208 ROM #5 START J8 PIN &
STOP J8 PIN 6
U207 RCM #6 START J8 PIN 6
STOP J8 PIN 7

**NOTE: There are two positions on J8 labeled #3.

8-14
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8-42. SA TEST #3 SIGNATURES
Signature Analyzer set up: Pin # Signature Pin # Signature Pin # Signature
CLOCK/GROUND SA CLOCK CONNECTOR 1 sl 4 nopoe s 2022
CLOCK NEGATIVE TRIGGER 2 7C51 5 UA2P 9 7899 (6959)
5 0000 6 UA2P 10 40C4 (84HF)
START/STOP J8 PIN 3 (there are two positions labeled #3) 12 HU58 9 P1F2
BOTH POSITIVE TRIGGER 13 2576 10 UA2U
11 CCccC1
) 12 UA66
Procedure: U222 13 224C U224
. 14 182A
Set A3S1 for positions 3, 4, 7, and 8 closed. 4 9690 (3AF5) 15 9644 8 UA2P
Cycle Power. 5 OFA3 16 859P 9 UA2P
Take signatures. 6 CCA4 (57F2) | 17 114F 10 0000
+5 Volt=UA2P 8 2576 18 9751
{ ) indicates optional signature. 9  UA2P (0000) 19 7A2A U225
10 HU58 20 8C5C
11  HU58 22 162U 1 FU6BH
12 UA2P {0000) | 23 464A 2 UA2P
13 2576 24 3HIC 3 0000
25 3H1A 6 UA2P
26 UPSF 8 UA2P
U226 27 81F9 9 0000
28 2APU 11 0000
2 0000 29 19H9 13 FUGH
3  P1F2 30 P644
4 UA2U 31 079H u227
5 0000 32 7C95 (8745)
6 CCC1 33 U737 3 675A
7 0000 34 2576 4 40C4 (84H4)
9 0000 6 0000
10  UA2P 9 7839 (6959)
11 UAB6 10 UA2P
12 0000 11 9690
13 224C
u228 U229 U230
1 0000 (UA2P) 1 U344 2 2253
2 7899 (6959) 2 2253 3 UAAU
3 HF54 (5PP3) 3 Hs7U 4 PA49
4  HF54 (5PP3) 4 UA2P 5 FU6H
7 CCF8 (CA12) 5 4742 6 A93F
10 0000 6 CH6F 7 4742
12 7FA2 {FC37) 8 293C g 1H70
13 7FA2 (FC37) g H315 10 H315
14 7899 (6959) | 10 H315 11 CP18
15 CCF8 {6A12) | 11 UA2P 12 H700
12 0000 13 F352
13 0000 14 UA44F
15 OFA3
U231 U232 U237
1 AC30 1 UPSF 3 H315
2 U344 2 81F9 4 9690
3 UAAU 3 2APU 5 0000
4 UA2P 4 19H9 6 UA2P
7  A93F 6 079H
9 CP18 7 7C95 (8745}
10 0000 8 U737
11 F352 9 UAZ2P (0000}
12 0000 10 U344
13 U44F 13 HS05 (996H)
15 UA2P (0000}
16 CH6F
17 9690
18 H905 (996H)
19 P1F2
20 UA2U
21 817U
22 HUS58
23 2576
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8-43 SA TEST #4

Signature Analyzer set up:

CLOCK/GROUND SA CLOCK CONNECTOR
CLOCK NEGATIVE TRIGGER

START/STOP J8 PIN 3 (there are two positions labeled #3)
BOTH POSITIVE TRIGGER

Procedure:

Set A3S1 for positions 3, 7, and 8 closed.
Cycle power.

Take signatures.

+5 Volt = CFUC

Note: DISCONNECT ANY HP-IB CONNECTORS FROM THE REAR PANEL.

Signatures A4

U300 U301 U302
Pin # Signature | Pin # Signature | Pin # Signature

3 7F45 1 FO10 1 FO10
5 377V 2 CFUC 2 FO11
6 CFUC 3 CFUC 3 2AA4
7 FFA3 4 F010 4 AU9C
8 P5C8 5 FOU3 5 C73U
S 7460 6 CFUC 6 6HF8

10 6C69 7 CFUC 7 P65A

11 9AA7 8 CFUC 8 1892

12 HU7F 9 CFUC 9 UC1P

13 6A4U 12 CFUC 12 uc1pP

14 4761 13 CFUC 13 1892

15 3632 14 CFUC 14 P65A

16 CFUC 15 CFUC 15 6HF8

17 F010 16 FOU3 16 C73U

18 FOU3 17 FO10 17 AUSC

19 CFUC 18 CFU3 18 2AA4

21 CFUC 19 CFUC 19 FO11

22 CFUC

23 CFUC

25 CFUC

26 CFUC

27 FO10

28 FO10

29 Uc1pP

30 1892

31 P65A

32 6HF8

33 C73V

34 AUSC

35 2AA4

36 FO11

37 A5P4

38 56A0

39 C9HH

40 0000
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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 labeled #3)

BOTH POSITIVE TRIGGER
Procedure:

Set A3S1 for positions 4, 7, and 8 closed.
Cycle Power.

Take signatures.

+5 Volt = HCP8

SIGNATURES A4

NOTE

f ) INDICATES SIGNATURES WITH THE
CONNECTOR UNDER TEST REMOVED.

J3 J2
Pin # Signature Pin # Signature
1 9384 1 9384
2 P20P 2 P20P
3 2752 3 2752
4 8911 4 8911
5 8013 {A8P7) 5 A8P7
6 28P9 (53U3) 6 53U3
7 H4U6 (H987) 7 H987
8 P379 8 P379
9 OHHS 9 OHHY
10 1C2U 10 1C2U
11 ALFO 11 ABFO
12 BHH7 12 U7P5
13 KEY 13 u46C
14 GND 14 — 156V
15 GND 15 + 15V
16 +5V 16 GND
17 - 15V 17 +5V
18 -15V 18 0000
19 — 15VA 18 UNSTABLE
20 + 15V 20 UNSTABLE
21 + 15V 21 95A7
22 + 15VA 22 HCP8

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 also available. The following equipment
is required:

-hp- 9825 Desktop Computer with

-hp- 98210A String ROM

-hp- 98210A 9862A Plotter-Gen 10/Extended
10 ROM

-hp- 98034A HP-IB Interface (set to 7)

-hp- 3314A Function Generator
(HP-IB address = 7)
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Figure 8-7. Program Listing and Example Printouts
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8-47. Control Latch Truth Tables

The Al Generator Board and A2 Mode Board have

Figure 8-7. Program Listing and Example Printout (Cont'd)

The MBSTAT Latch and the ANSTAT Latch contain

status information about the PC boards and the Con-

several control latches which determine exactly which

functions are active and how the circuits are configured.
The data is written to these latches by the Controller.

8-20

to the phase locked loop.

troller reads data from them.

THE INPHA LATCH, A2U322, controls the counters,
switching, PLL bandwidth and other functions related
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Table 8-4. INPHA Latch

33314A MODE MSB LSB NDIV VDIV ROV PLL

FREE RUN

1A Continuous 1111 0111 1 off
.001 < F = 199.9k

1B Continuous 0110 1101 F 1 10 on
200k < F < 1.889M

1C Continuous,FM off 0110 1001 F 1 1 on
2M < F < 19.99M

1D Continuous,FM on 0110 0101 F 10 10 on
2M < F < 19.99M

1E Cont Sweep;VCO 1111 0111 1 off
.001 = F < 19.99M

GATE

2A Gate 1101t 0111 1 off

2B Gated Sweep, on 0111 0111 1 off

2C Gated Sweep, off 0101 0111 1 off

N CYCLE

3 N Cycle 0011 0111 N off

1/2 CYCLE

4 1/2 Cycle 0001 0111 1 off

Fin XN

5A Fin X N 1110 1011 2N 1 1 on
50 =< Fref < 8998

5B Fin X N 0110 1011 2N 1 1 on
1k < Fref < 999k or 19.99M / N, whichever is less

5C Fin X N,N>1 0110 0111 N 10 5 on
1M < Fref < 9.999M or 19.99M / N, whichever is less

5D Fin X N,N=1 0110 0010 5N 10 1 on
1M < Fref < 19.99M

Fin/ N

B6A Fin/N 1110 1010 N 2 1 on
50 < Fref <= 999

6B Fin / N,CAL SYM 0110 1010 N 2 1 on
1k < Fref < 1.999M

6C Fin / N,CAL SYM 0110 0010 5N 10 1 on
2M < Fref = 19.99M

6D Fin/ N,VAR SYM 0110 1010 N 2 1 on
1k < Fref < 188.8k

6E Fin / N,VAR SYM 0110 0010 5N 10 1 on
200k < Fref < 19.99M, where Fref / N < 1.998M

ARB

7 ARB,Cont & Gate 0101 0111 1 off

AUX FUNCTIONS

8A FREQ CAL,Range=8 0111 0101 * 10 1 oftf

8B FREQ CAL,Range<8 0111 1101 * 1 1 off

8C EXT FREQ MEAS 0111 0010 * 1 off
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Table 8-4. INPHA Latch (Cont'd)

* N divider under program control to output 500HMz to the Period Measurement State Machine (PMSM) on the A3
Controller.

F is the mantissa of the programmed frequency.

The lower frequency limit in all modes can be extended to the LSD of the displayed frequency using the Range
Hoid function. The frequency resolution remains the LSD of the held range. (Minimum Freq = Freq Resolution)

Fref frequency limits are:
OHz to 20MHz, External
50Hz to 500kHz {INT INTVL= 2us to 20ms), Internal

INPHA LATCH DECODING

MSB LSB
HGFE DCBA
ABCD = +N and post divider steering and divider control

A {U322-2) selects the input to the N Divider; O=Trig/2, 1 =Sync
B (U322-5) selects the reference input to the phase detector;
0= 10kHz{(Cont), 1="Trig/2{Fin X N, Fin/ N}

C {U322-6) and B (U322-5) controls Reference Divider

C B REF DIVIDER {A2U314}
0o o +1

o] 1 + 10

1 0] + 1

1 1 + 5

D (U322-9) and A (U322-2) controls Variable Divider

D A VAR DIVIDER {A2U307)
0O 0 + 10

o} 1 + 10

1 [¢] + 2

1 1 =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 Cycie, N Cycle}

G F MODE SELECTED

o 0 1/2 Cycle

o} 1 N Cycle

1 o] Gate,ARB

1 1 Cont, Fin/ N, Fin X N

H (U322-19) changes PLL bandwidth; O when Fref = 1kHz, 1 when Fref <1kHz

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
DAC” multiplying the SWP by PCV.

8-22

SWEEP ON, A2U235-5, D1, 1 =Sweeping, enables the
SWP voltage from the Multiplexed DAC to A2U402
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, enables the VCO
switch A2U401.
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SYM ON, A2U235-12, D4, 1 = Variable Sym, enables the
X .1 circuitry in the FM circuitry. During variable sym-
metry, Iup and Idn are 1/10 their normal value, therefore,
FMYV must be 1/10 also.

RETRACE, A2U235-15, DS, 0= Blanking, goes to S501,
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 S501,
the Z Axis Polarity switch and is 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 latches.

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 MBSTAT
Latch elements).

MBSTAT LATCH RESET, A2U323-12, D4, 0 =reset,
resets the PLL Out of Lock and Reduce Input elements
of the MBSTAT Latch.

EXT TRIG EN, A2U323-15, 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 =0V 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 =Out of Lock,
indicates when the Phase Locked Loop is unlocked.

GATED ON, A2U327-7, D2, 1=Gated On, indicates
when the main output is ON.

TRIGGER EDGE, A2U327-9, D1, 1 = Trigger has occur-
red, indicates when a trigger edge has been detected to
start gated sweeps and gated ARB waveforms.

REDUCE INPUT, A2U327-13, DO, 1 =Overload, in-
dicates when the AM, FM, or VCO inputs are being
overdriven.

THE FOUTR LATCH, A1U902, selects the integrating
range capacitors A1C204 through A1C207 and A1C210.

Service

DO | D1 | D2 | D3 | D4 D5
Frequency Range A1U902 PIN # X1/X10

9 12 | 15 6 5 16
1 0 0 0 0 0 o
2 (o} 0 0 0 0 0
3 0 0 0 0 0 1
4 1 o} o} (o} 0 1
5 1 1 0 0 0 1
6 1 1 1 0 0 1
7 1 1 1 1 0 1
8 1 1 1 1 1 1

In Range 1, Iup and Idn are divided by 10.

THE FUNAT LATCH, A1U808, selects the function
and the step attenuation.

D7 | D6 | D5 | D4 | D3
Amplitude Range A1U808 PIN # Attenuation
19 2 5 16 | 15
1 & during CAL 1 1 o] 1 o] 60dB
2 1 0 1 1 0 40dB
3 (¢} 0 1 1 1 20dB
4 0 0 0 0 0 0dB
b2 Dt DO
Function _—
A1U808 PIN#
6 9 |12
SINE 1 1 0
SQUARE 0 o} 0
TRIANGLE 1 0 1

THE INHIB LATCH, A1U807, inhibits PCV (the
Phase Control Voltage) and the DCV (the DC OFFSET
Voltage) from affecting the operation of the Al board.

INHIBIT PCV, A1U807-6, DO, 1 = Inhibit, inhibits PCV
during continuous modes.

ENABLE DCV, A1U807-10, DI, 1=0ffset Enabled,
disables DCV when the OFFSET is other than OVDC.

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=Overload, is
detected by the voltage comparators A1U806a&b.

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. Multiplexed DAC Troubleshooting Diagram

This Multiplexed DAC is used in every operating mode
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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TRIGGER ON RISING EDGE AT TP21, DAC SYNC

TP 19, MULTIPLEXED DAC QOUTPUT AT POWER ON

ov

-10v

ACI DCV SwP PCV

2viDIV  10pS/DIV
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Figure 8-8. Multiplexed DAC Troubleshooting Diagram
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8-49. Basic Operation Troubleshooting Diagram
This diagram applies to the 3314A when:

MODE is Free Run

FREQUENCY is <2MHz

FREQUENCY is <20MHz with VCO or
SWEEP

When the 3314A is configured this way, you should be
able to completely exercise:

FREQUENCY within the above limits
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 S of A3S1 to
the closed position.
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8-50. General Operation Troubleshooting Diagram

.l‘his diagram (2 sheets) includes all of the 3314A’s func-
tional blocks 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 8-10B. General Operation Troubleshooting Diagram (A2 and A3)
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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. 8-11B}), deals
with amplitude calibration problems (error codes 34, 35,
36, 37, 38). Summarized, the above error codes describe
the following symptoms.

Frequency Calibration Errors

Error Code
30 No frequency detected
31 Frequency error exceeds
correction capability
32 Frequency unstable

during calibration

Amplitude Calibration Errors

Error Code
34 Signal amplitude outside
measurement range
35 Signal amplitude gain too high
36 Signal amplitude gain too low
37 Signal amplitude gain out of limit
38 Signal amplitude gain offset

out of limit

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.
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Set Up Conditions:

' START

Turn On/Cold Start

N

Determine
What Ranges
& Cal Errors
Disable Cal

Do
The Cal
Errors Exist
On All
Ranges

Is
Cal Error
Confined To
One Range
{(Exclude
1&2)

Are
Cal Errors
Co-Linear
(See Exampie)

Does
Cal Error
Show In
Range
1& 2 Only

YES

YES

Check Sync
Output With
Scope & Counter

Is
Sync Output
3% Vpp Square

Wave With
No Noise

Troubleshoot
Individual
Range Cap

& Relay

Troubleshoot
Range Which Failure
Starts or Stops.

Troubleshoot
x1 x10 B1

Is
Tri & Sine
Working At

Function Out

——

Trouble ¢
Sync Cir
Etc. On ¢

A2 Board
Malfunction
Troubleshoot
FCV Generation

Open FCV ARB/Pha
Line With Non- Servo AN
Metalic Tool or Contre
A1 Boarc
Loading



Less Than 6% of

Is
Sync¢ QOutput

Display (with

counter)

Troubleshoot
+ N Loop on
A2 Board

NO

'ES

s

: Trouble Shoot

— Syne Circuit
Etc. On A1

Q210A 8B =
-11vdc

YES A1 Board
Malfunction

Is
Signal At
C307 & 308
1Vpp TR1

ARB/Phase
Servo AMP
or Control (B3)

A1 Board
Loading FCV

Is
Q211 Base
= -5=+1
Vdc

U101 DAC VERIFICATION

1. Remove A1 Q203 & Q201 Emitters

2. From Emitter Pads to Ground Install 900 Q Resistors.
3. Measure voltage across resistors with 3453A or 3456A.
4. For Frequency Ranges 6-3, Frequency displayed on
front panel should equal voltage on voltmeter +5
counts.

ex: 1500 counts = 1.500 + 5mV D.C.

5. For Frequency Ranges 2 & 1, Frequency displayed on
front panel should equal 1/10 voltage on voltmeter: +5
counts.

ex: 1500 counts = .1500 = .,5mV D.C.

6. Check voltages from 1 count to 1999 in increments of
200 counts.

7. Fails if gr~ater than = 5mV or .5mV.

Integrator
Working - Check
Freq With Counter

CO-LINEAR

Example:

If Cal error is seen in Range 5 & lower but not in
Range 6 & Higher, chances are problem is in Range § if
relay is open or cap is bad.

Example:

If cal error is seen in Range 4 & greater but not in
Range 3 & lower. Problem may be in Range 4 (relay stuck)
or Range 5 (relay open, cap bad).

Remember:
Integrator Capacitors are additive
from Range 8 to Range 3.

Is
Freq
Within 6%
of Display

Doubtful It Is

Check Sup & SDN

Perform U101

Verification
Perform U101 & Check Integrator
DAC Verification Caps

Common Mode
Rejection
Circuitry (B1)

Pass
Verification

Loop Lock Up
See Instructions

Repair
U101 Circuitry (A}

1. Problem most likely in loop that is
composed of Integrator & Triangle Comparator.

2. Check condition of Lock up.

Figure 8-11A. Frequency Calibration Troubleshooting Flowchart.
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Figure 8-11B. Amplitude Calibration Troubleshooting Flowchart.
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8-52. 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)
B1 Triangle Integrator
B2 Transconductance Amplifier
B3 Trig/Gate/Arb Phase Servo Amplifier
Hysteresis Comparator
Sync Circuits and Sync Output
Function and Vernier Amplitude Control (in-
cludes the Sine Shaper IC)
Preamplifier
Offset Amplifier
Output Interface
Misc Interface

“TZQT mgo

A2, 03314-66502, Mode PC Board

Phase Locked Loop (analog)

Multiplexed DAC and X Drive Output
Phase Locked Loop (digital) and Dividers
Frequency Control and Z Axis Output

Z R

A3, 03314-66503, Controller/Power Supply PC Board
N Power Supplies
O Clock Circuits
P Processor, Memory and HP-IB
Q Timer and IO

A4, 03314-66504, Front Panel and Keyboard
R Front Panel and Keyboard

A8, 03314-66504, Output Amplifier and Step At-
tenuator

S Output Amplifier and Step Attenuator
A3, 03314-66505, x3 Qutput

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.

VALUES IN PARENTHESIS |F
SYM IS VARIABLE AND 50%

3314A B-12

+I5V—%%~
HARFR 501 i/72 OF UI0I
HARFR2 —£&1 .
Yl 3
HARSDO 223 FREQ DAC
g,é 24 +|5VVAR SYM DAC | 13 BCD BITS
032—2 8 BCD BITS
D4 160K IF Ligl
D5 27 SYM |8 FIXED -
g 28 (50% AND SYM 48
b7 29 LIGHT OFF}) ulo?
L +
Vi 7 |4_{
+6V (+14.1V)
s +14 .6V TO +6V
AS SYM VARIES
177.8K
13 7
FCy 45, 3K 47
—[OV NORMAL . .
~11V TO OV IN VCO FMV —w——— Idn
2V p—p (.2V p-pl sV 2.22mA (.222mA)
MAX | MUM AT MAX FREQ
1K

l|r" 9mA (.9mA)

IF SYM = 50%

SYM dn COMP
CURRENT

Figure 8-12.
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Figure 8-13. Integrator Current Control
(includes the Freq/Sym DAC)
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Model 3314A
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