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CERTIFICATION

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

WARRANTY

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

For warranty service or repair, this product must be returned to a service facility
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay
shipping charges to return the product to Buyer. However, Buyer shall pay all ship-
ping charges, duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an
instrument will executeits programming instructions when properly installed on that
instrument. HP does not warrant that the operation of theinstrument, or software, or
firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY -

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’'S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE-
CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED
ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

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

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

viil
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SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation.

This product is a Safety Class I instrument (pro-
vided with a protective earth terminal).

BEFORE APPLYING POWER

Verify that the product is set to match the avail- -

able line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be
provided from the main power source to the pro-
duct input wiring terminals, power cord, or sup-
plied power cord set.

WARNINGS

Any interruption of the protective
(grounding) conductor (inside or outside
the instrument) or disconnecting the pro-
tective earth terminal will cause a poten-
tial shock hazard that could result in
personalinjury. (Grounding one conduc-
tor of a two conductor outlet is not suffi-
ctent protection.} In addition, verify that
a common ground exists befween the
unit under test and this instrument prior
to energizing either unit.

Whenever it is likely that the protection
has been impaired, the instrument must
be made inoperative and be secured
against any unintended operation.

If this instrument is to be energized via
an auto-transformer (for voltage reduc-
tion) make sure the common terminal is
connected to neutral (that is, the
grounded side of the mains supply).

Servicing instruction are for use by
service-trained personnelonly. To avoid
dangerous electric shock, do not perform
any servicing unless gualified to do so.
Adjustments described in the manual
are performed with power supplied to
the instrument while protective covers

www.Nadustronics.com
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are removed. Energy available at many
points may, if contacted, result in
personal injury.

Capacitors inside the instrument may
still be charged even if the instrument
has been disconnected from its source of
supply.

For continued protection against fire
hazard, replace the line fuse(s) only with
250V fuse(s) of the same current rating
and type (for example, normal blow, time
delay, etc.; Do not use repaired fuses or
short-circuited fuseholders.

SAFETY SYMBOLS

Instruction manual symbol: the product
will be marked with this symbol when itis

necessary for the user to refer to the instruc-
tion manual (see Table of Contents for page

references).

5 Indicates hazardous voltages.

Indicates earth {(ground) terminal.

WARNING

The WARNING sign denotes a
hazard. It calls attention to a

procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in per-
sonal injury. Do not proceed be-
vond a WARNING sign until the
indicated conditions are fuily

understood and met.

The CAUTION sign denotes a
hazard. It calls attention to an

operating procedure, practice, or
thelike, which, if not correctly per-
formed or adhered to, could result
in damage to or destruction of
part or all of the product. Do not
proceed beyond a CAUTION sign
until theindicated conditions are

fully understood and met.

Safety Considerations

iX/%
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5-1. INTRODUCTION

This section contains adjustments and checks
that assure peak performance of the Noise Figure
Meter. The instrument should be readjusted after
repair or after failure to pass a performance test.
Allow a 30 minute warm-up period prior to per-
forming the adjustments unless noted otherwise.

To determine which performance tests and adjust-
ments to perform after a repair, refer to the para-
graph entitled Related Adjustments. After the
repair and/or adjustment, performance fests are
usually required to verify performance.

5-2. SAFETY CONSIDERATIONS

This section contains information, cautions, and
warnings which must be followed for your protec-
tion and to avoid damage to the equipment.

WARNINGS

Adjustments described in this section
are performed with power supplied to
the instrument and with protective couv-
ers removed. Maintenance should be
performed only by service trained per-
sonnel who are aware of the hazard
tnvolved (forexample, fire and electrical
shock). Where maintenance can be per-
formed without power applied, the power

should be removed.

Beforethe instrument is switched on, all
protective earth terminals, extension
cords, autotransformers and devices con-
nected to if, should be connected to a
protective earth grounded socket. Any
interruption of the protective earth ground-
ing will cause a potential shock hazard
that could result in personal injury.

Whenever it is likely that the protection
has been impaired, the instrument must

www.valiéfednics.com

SECTION V
ADJUSTMENTS

be made inoperative and be secured
against any unintended operation.

Only 250V normal blow fuses with the
required reted current should be used.
Do not use repaired fuses or short cir-
cuited fuseholders. To do so, could cause
a shock or fire hazard.

5-3. EQUIPMENT REQUIRED

Each adjustment procedure contains a list of
required test equipment. The test equipment is
identified by callouts in the test setup diagrams
where included.

If substitutions must be made for the specified test
equipment, refer to Table 1-5 in Section I for the
minimum specifications. It is important that the
test equipment meet the critical specifications
listed in the table, if the Noise Figure Meter is to
meet its performance requirements.

5-4. FACTORY-SELECTED COMPONENTS

Factory selected components are identified on the
schematics and parts list by an asterisk (*) which
follows the reference designator. The normal value
or range of the components is shown. The manual
change sheets mayv provide updated information
pertaining to the selected components. Table 5-1
lists the reference designator, the criterion used
for selecting a particular value, the normal range
and the service sheet where the component part is
shown, '

5-5. RELATED ADJUSTMENTS

The adjustments should be performed in the order
given. However, the Input Power Detector Offset
and Gan Adjustment and Display Linearity and
X-and Y-Axis Gain Adjustments can be performed
without affecting any of the other adjustments.

Adjustments
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Tabie 5-1. Factory Selected Components

Reference | Service |  Rangeof | Process of Selection
Designater | Sheet Values
AGLG 1 Refer to 20 dB Input Amplifier Gain Adjustment,
A8C5 | 4 20--39 pF Perform the 20 MHz IF gain adjustment. On a spectrum

analyzer, set the center frequency to 19.5 MHz, frequency span to 10 MHz,
reference level to —43 dBm, resolution bandwidth to 100 kHz, and scale to

1 dB/division. Connect the spectrum analyzer to the IF OUTPUT on the
rear panel of the Noise Figure Meter. Center the 20 MHz IF passband on
the spectrum analyzer and measure its flatness between the center fre-
quency -1 MHz and the center frequency +1 MHz. If the flatness of the
passband varies more than 1 dB over this 2 MHz frequency range, change
ABCS5. Increase the capacitance if the passband tilts to the right. Decrease
the capacitance if the passband tilts to the left.

ABR39 1 133196 k2| Refer to Input Power Detector Offset and Gain Adjustment.

A9RI1S 18 7500 Refer to the Power Supply Adjustments.

D-2  February 1988
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ADJUSTMENTS

5-6. POWER SUPPLY ADJUSTMENTS

Reference Service Sheets 11 and 18.

Description A digital voltmeter monitors the +5V supply while it is adjusted. Then, the normally
pulsing +28V noise sourcedrive supplyisinhibited from pulsing off, and is set to +28V.
The other supply voltages are checked.

Equipment " Digital Voltmeter.......................... HP 3456A

Procedure 1.

Set voltmeter to measure +5 Vdc. Connect the input high lead to A14TP1 (+5V) and
the low lead to A14TP2 (GND).

Adjust +5V ADJUST, A9RY, for +5.10 £0.20 Vdc at A14TP1.

NOTE
If ASR9 can’t be adjusted for +5.10 £0.20 Vdc at testpoint AI4TP], change
A9RI18 to 7560 ohms (HP part number 0757-0420). Repeat step 2 to verify that
ASRY can now be adjusted for the stated voltage.

On the Noise Figure Meter, key in 81.0 SPECIAL FUNCTION to turn the +28V
supply on continuously.

Set voltmeter to measure +28 Vdc. Connect the voltmeter input to the front panel
NOISE SOURCE DRIVE OUTPUT jack, J1. (The voltmeter high input should be
connected to the jack center conductor.)

Adjust +28V OUT, A12R7, for a voltmeter reading of +28.00 0.1 Vde.

Connect the voltmeter input to the rear panel NOISE SOURCE DRIVE OUTPUT
jack, 3. The voltmeter reading should be +28 0.1 Vdec.

On the Noise Figure Meter, key in 80. 0 SPECIAL FUNCTION to turn off the +28V
supply. The voltmeter reading should be <1 Vde.

On the Noise Figure Meter, press PRESET to reinitiate pulsing of the +28V power
supply.

Check the other supplies with the voltmeter as shown below. Connect the voltmeter
low input to A9TP4 (GND).

Supply Test Point Voitage Limits (Vdg) Ripple (Vp.p)
+15V ASTP2 +1.0 <20 mV
-~15V ASTP1 +1.0 <20 mV

February 1989 5-3
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ADJUSTMENTS

5-7. VOLTMETER OFFSET ADJUSTMENT
Reference Service Sheet 5.

Description Theinputto the A7 Voltmeter Assembly is disconnected and the Noise Figure Meter is
set to read volts. The voltmeter offset is then adjusted for a front panel reading of zero.

Procedure 1. With the Noise Figure Meter power off, remove the cover over the A7 Voltmeter
Assembly. (The assembly is accessed from the top 6f the instrument.) Disconnect
the white-orange-yellow wire at the point marked (VIN). Turn on the Noise Figure
Meter.

2. On the Noise Figure Meter, key in 80.0 SPECIAL FUNCTION to put the instru-
ment into voltmeter mode. Use the INCREASE and DECREASE keys to set the
smoothing factor to 8. Adjust VOLTMETER OFFSET, ATR34, for a front panel
display of 0V £0.00003 Vdc.

3. Remove power, replace the white-orange-yellow wire to the point marked (VIN),
and reinstall the cover over the Voltmeter Assembly.
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ADJUSTMENTS

5-8. 280 MHz OSCILLATOR ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheets 2 and 3.
The tank capacitor of the third local oscillator is adjusted for a 280 MHz LO signal.

Spectrum Analyzer ...................... HP 85668

SPECTRUM ANALYZER

HP BL708B

NOISE FiGuRe METER
§Ic BE]
|ecwrmgme o

|° ocooc 888E° 2T o

t?&é? J {NPUT

Figure 5-1. 280 MRz Oscillator Adjustment Setup

Set the spectrum analyzer input attenuation to 20 dB, reference level to —30 dBm,
frequency span to 500 kHz per division, and 30 kHz resolution bandwidth. Set the
center frequency to 280 MHz, trigger to free run, and video filtering off,

With the Noise Figure Meter power off, remove the small 20 MHz IF cover (front
left). Move A3C82 (in sockets) to connect the input from the 300 MHz IF to A3J1.

With all equipment power off, connect the equipment as shown in Figure 5-1.

Turn on the equipment power. Note that an error display on the Noise Figure Meter
isnormal when the signal path is broken. Adjust 280 MHz OSC, A4C11, until 2 280
MHz signal appears on the spectrum analyzer display. Adjust A4C11 to peak the
signal level on the display (>>—40 dBm is typical).

If you are not proceeding to the next adjustment, turn off the Noise Figure Meter,
place A3C82 back into its original position, and replace the 20 MHz IF cover.

www.valigtEonics.com
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ADJUSTMENTS

5.9, 300 MHz IF BANDPASS FILTER ADJUSTMENT
Reference Service Sheets 2 and 3.
Description The 300 MHz IF passband is checked. If adjustment is necessary, a swept signal is

injected into the 300 MHz IF while the output is monitored with a spectrum analyzer.
The 300 MHz bandpass filter is aligned for proper bandpass characteristics.

Equipment Signal Generator ........................ HP 83408
Spectrum Analyzer ...................... HP 85668
Sweep Oscillator ......................... HP 8620C/86222B Opt. 002
SPECTRUM ANALYZER
SWEEP OSCILLATOR ggsggg?sum METER
[= BB a3t
ScwEeEeE, o8
" ooenag8EEF TR o
RF QUTPUT LPVRE J
300 MMz IF IN
STEP 3
SIGNAL GENERATOR
STEP &
RF QUTPRUT
W

Figure 5-2. 300 MHz IF Bandpass Filter Adjustment Setup
Procedure 1. Set the signal generator for a 299.50 MHz CW signal at —30 dBm.

2. Set spectrum analyzer reference level to —18 dBm; input attenuation to 20 4B,
frequency span to 12 MHz per division, and resolution bandwidth to between 100
and 300 kHz. Set center frequency to 19.5 MHz, trigger to free run, and video filter
off. Set sweep time to 0.1 seconds and vertical resolution to 2 dB per division.

3. With the Noise Figure Meter power off, remove the small 20 MHz IF cover (front
~ left). Move A3CS82 (in sockets) to connect the input from the 300 MHz IF to A3J1.

4. Connect the equipment as shown in Figure 5-2. Turn on the equipment. Note that

an error display on the Noise Figure Meter is normal when the signal path is
broken.

5. A —20 dBm signal =1 dB, at approximately 19.5 MHz, should be visible on the
spectrum analyzer display. If the signal meets the above limits continue with
step 7.

www. valiedtronics.com HP 8970R



ADJUSTMENTS

300 MHz IF BANDPASS FILTER ADJUSTMENT (cont'd)

Procedure 6. If no signal is visible, start by setting FLTR 1, A4C9, FLTR 2, A4C12, FLTR 3,
(cont'd) A4C17, and FLTR 4, A4C19, to midrange, then continue with the next step. If a
signal is visible, but is not at —20 dBm *1 dB, then continue with the next step.

7. Find, then peak the signal at 20 MHz by adjusting FLTR 2, A4C12, and FLTR 3,
A4C17. Continue to adjust for maximum signal strength with adjustments FLTR I,
A4C9, and FLTR 4, A4C19.

8. Set the sweep oscillator for a —30 dBm, 80 MHz wide swept signal centered at 300
MHz. Set the sweep time to 0.01 seconds and the vernier to maximum.

9. Disconnect the signal generator, and connect the sweeper to A4J1 (300 MHz IF IN).
(See Figure 5-2.)

10. Check thatthe passband displayed on the spectrum analyzer is centered about 19.5
MHz. The passband should be greater than 10 MHz wide at the 3-dB points and flat
to within one half dB within 2 MHz of the center frequency (see Figure 5-3). Ifso, no
further adjustment is necessary.

REFERENCE ’ ENPUT ATTENUATION 20 48
LEVEL —1B dBm ] g
= e S —
VERT i CAL
SENSITIVITY

2 dB/DIVISION

CENTER FREQUENCY - 20 MHz
FREQUENCY SPAN -~ 12 MHz
RESOLUTION BANDWIDTH — 100 kHz

Figure 5-3. 300 MHz Passband

11. Starting with FLTR 2, A4C12, and FLTR 3, A4C17, adjust FLTR 1-4 (A4C89, C12,
C17, and C19respectively) for a passband display as described in the previous step.
The gain, from the sweeper input to the IF output, on the spectrum analyzer display
should be 10 4B.

12. Remove the power from the Noise Figure Meter, place A3C82 back into its original
position, and replace the 20 MHz IF cover.

57
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5-10. SECOND CONVERTER LO FREQUENCY ADJUSTMENT

Reference Service Sheet 2.

Description The second converter LO is adjusted to 1750 MHz.

Equipment Frequency Counter ...................... HP 5340A
Adapter ......... i HP 1250-1113

NOTE
The special adapterin Figure 5-4 is made from a standard subminiature
RF male to male adapter, HP 1250-1113. The adapter’s nuts must be
soldered to the body of the adapter so they will both turn with the body.
Be sure to space the nuts properly before soldering. (See Figure 5-4.)

MAXIMUM SPACE (PULL NUT TO END OF
BODY, BOTH SIDES)

DHE

SOL.DER NUTS TO BODY

Figure 5-4. Special Adapter used in Second Converter L0 and Passband Adjustments

HP B9708
NO!SE FIGURE METER

o 5] FREQUENCY COQUNTER

A4S J INPUT

~ Figure 5-5. Second Converter LO Frequency Adjustment Seiup

Procedure 1. Connect equipment as shown in Figure 5-5.

2. Adjust SECOND LO FREQUENCY, A11Z4, for a frequency counter display of
1749.8 t0 1750.2 MHz. Use an allen wrench, through the center of a drilled out 5/16
inch nut driver, to enable nut to be tightened without shifting frequency.

5-8
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5-11, 2050 MHz BANDPASS FILTER ADJUSTMENT

Reference Service Sheet 2.
Description A swept 2050 MHz signal is injected into the second converter assembly, and the
bandpass resonators are adjusted for best amplitude and flatness.
Equipment Sweep Oscillator ...........oooviviiii.. HP 8620C/86222B Opt. 002
Spectrum Analyzer ...................... HP 3566B
Adapter .......... ... ... i, HP 1250-1113
NOTE

For special modification to adapter 1250-1113, see Figure 5-4.

SPECTRUM ANALYZER

£ * HP 83708
SWEEP OSCILLATOR 4B 83708 o veren
N 2ND
lc 88] CONV QUT
o o0D  gEen =
® osmonB888° 25 oM

lRF OUTPUT J AT RF iNPUT

Figure 5-6. 2050 MHz Bandpass Filter Adjustment Setup

Procedure 1. Setthesweep oscillator for a —10 dBm 100 MHz wide swept signal centered at 2050
MHz. Set the sweep time to 0.01 seconds with the vernier at maximum.

2. Set the spectrum analyzer reference level to —10 dBm, input attenuation to 20 dB,
frequency span to 16 MHz, and resolution bandwidth to 100 kHz. Set the
center frequency to 299.5 MHz, trigger to free run, video filter off and the vertical
sensitivity to 1 dB/division.

3. Connect the equipment as shown in Figure 5-6. Note that an error display on the
Noise Figure Meter is normal when the signal path is broken.

4. Check that the passband displayed on the spectrum analyzer is flat within 0.4 dB
for 2 MHz on either side of the 299.5 MHz center frequency. Passband points at 8
MHz on either side of the center frequency should be within 1 dB of each other. (See
Figure 5-7.) If these conditions are met, no adjustment is necessary.

5. If the passband requires adjustment, start by loosening the locknuts on A11Z1,
Al1Z2, and A11Z3. If only minor adjustment is needed, continue with step 6. If
extensive adjustment is needed, carefully turn the tuning screws clockwise until
each touches on the bottom of the cavity. Then, unscrew each of the tuning screws
four full turns from bottom.

6. Adjust A11Z1 and A11Z3 for maximum passband amplitude while preserving
overall flatness,

www.valéBtfonics.com Adjustments
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2050 MHz BANDPASS FILTER ADJUSTMENT (cont'd)

Procedure
(cont'd)

REFERENCE INPUT ATTENUATION 20 d8
LEVEL =10 dBm . -

VERTICAL
SENSITIVITY
1 d8,/DIVISION

> —18 ¢8m

AT 289.3 MHz
Pl N

CENTER FREQUENCY -~ 289.5 MMz
FREGQUENCY SPAN — 16 Mpz
RESCLUTION BANDWIDTH — 100 kHz

Figure 5-7. 2050 MHz Passhand
7. Adjust A11Z2for maximum passband amplitude. If necessary, readjust A11Z1 and
A11Z3 to achieve the best compromise between passband flatness and amplitude.
When adjustment is complete, the passband should be as described in step 4.

8. Adjust 2nd MIXER MATCH, A11L2, for best passband amplitude and shape.
9. Reconnect W5 and W6.

5-10
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ADJUSTMENTS

5-12. FREQUENCY CAL RF DETECTOR AND FIRST LO OFFSET ADJUSTMENTS

Reference Service Sheets 3and 7.
Description The Frequency Cal RF Detector frequency and gain adjustments are set.
Equipment Digital Voltmeter ........................ HP 3456A

Frequency Counter ...................... HP 5340A

Spectrum Analyzer ...................... HP 85668

Attenuator,6dB ............ ... .. ....... HP 84593A Opt. 006

SPECTRUM ANALYZER

HP 89708
NOISE FIGURE METER
FREQUENCY COUNTER: ]
= BEL \r our
e P
®oseaegB8E’ T8 o
INRUT A4 ATATP?2 ENPUT
AT14TPR
ATTENUATOR

(& 4B) .

Jrss—

| I

DIGITAL VOLTMETER

tNPUT
: y

Figure 5-8. Frequency Cal RF Detector and First LO Offset Adjustment Setup

Procedure 1. Set the spectrum analyzer reference level to — 10 dBm, input attenuation to 20 dB,
frequency span to 1 MHz per division, and resclution bandwidth to 30 kHz. Set the
center frequency to 20 MHz, trigger to free run, with video filtering set to 0.01 (or
approximately 300 Hz). :

2. On the Noise Figure Meter, press PRESET.

3. Connectthe equipment as shown in Figure 5-8. Connect the voltmeter highinputto
FREQ CAL DET IN, A14TP8, and the low input to GND, A14TP2.

4. Set the center of the 20 MHz IF passband exactly on the center vertical graticule

of the spectrum analyzer display by changing the spectrum analyzer center
frequency.

5. Onthe Noise Figure Meter, key in 70.5 SPECIAL FUNCTION to reduce the IF gain
by 20 dB and 92.1 SPECIAL FUNCTION to tune the instrument to a 0 MHz input.
Adjust 1st LO OFFSET, A13R11, until the signal is exactly centered on the center
vertical graticule of the spectrum analyzer display. (Ignore E11 on the Noise Figure
Meter during this adjustment.)  Check that the frequency counter is displaying
2049.5 MHz +-0.5 MHz. NOTE

If the displayed signal cannot be adjusted to within +500 kHz of the
point where A18R11 needs to be set, replace AISR11.

5-11
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ADJUSTMENTS

FREQUENCY CAL RF DETECTOR AND FIRST LO OFFSET ADJUSTMENTS (cont'd)

Procedure 6. Adjust DETFREQ), A3C43, to peak the dc voltage reading on the digital voltmeter.
(cont’d) If no peak is apparent, set DET GAIN, A3R19, to mid-range before peaking the
DET FREQ adjustment.

7. Adjust DET GAIN, A3RI19, for a voltmeter reading of 2.40 to 2.60 Vdc. Adjust the
voltage as close to 2.50 Vdc as possible.

8. OntheNoise Figure Meter, keyin 92.0 SPECIAL FUNCTION to turn offthe 0 MHz
hold. Tune the Noise Figure Meter to 1600 MHz. Key in 31.2 SPECIAL FUNCTION
to enable frequency calibration.

9. Adjust 1st LO GAIN, A13R23, for a counter reading of 3649.5 to 3651.5 MHz.

NOTE
If adjustment was performed correctly, the error E-18 should be gone.
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ADJUSTMENTS

5-13. INPUT POWER DETECTOR OFFSET AND GAIN ADJUSTMENT

Reference Service Sheet 1.
Description The offset and gain of the Input Power Detector dc amplifier are set.
Equipment Digital Voltmeter ........................ HP 3456A
Signal Generator ........................ HP 8340B
PowerMeter ............................. HP 436A
PowerSensor ............ ... ool HP 8481A
SIGNAL GENERATGOR P 89708
POWER METER NOISE FIGURE METER
(= BT gttty DIGITAL VOLTMETER
©omeiiEE =5 o
l JRF auTPUT JENPUT INPUT
' POWER -
SENSOR

Figure 5-9. Input Power Detector Bffset and Gain Adjustment Setup

Procedure 1. Connectthe power sensor to the RF output of the signal generator. Connect the volt-
meter low lead to GND, A14TP14, for a ground reference. Turn on the equipment.

2. Set the signal generator RF output to OFF.

3. On the Noise Figure Meter, key in 60.3 SPECIAL FUNCTION to set the RF gain
to 0 dB.

4. Adjust OFFSET, A6R41, for a digital voltmeter reading of 0 +0.01 Vde.

O

Connect the equipment as shown in Figure 5-9.
NOTE
Ignore error E-11

6. Using the power meter, set the signal generator for an output of —18 dBm =0.1 dB
at 30 MHz.

7. Adjust GAIN, A6R42, for a digital voltmeter reading of 6.90 =0.05 Vde. If the voltage
cannot be adjusted within this range, perform step 8; otherwise, this adjustment
is completed.

8. If the adjustment in step 7 cannot be made, A6R39 must be selected as follows:

a. Set A6R39 fully clockwise or counterclockwise, whichever gives the closest
readjng to 6.9 Vde.

b. Note the digital voltmeter display.

c. If the displayed voltage is greater than 6.9 Vdc, decrease A6R39 one standard

value. If the displayed voltageis less than 6.9 Vde, increase A6R39 one standard
value.

d. Repeat steps 4 through 7. If the adjustment in step 7 still cannot be done, repeat
step 8. The value of AGR39 must be 2133 kQ and <196 k.

5-13
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ADJUSTMENTS

5-14. 20 dB INPUT AMPLIFIER GAIN ADJUSTMENT

Reference

Description

Service Sheet 1.

The 20 dB Input Amplifier is adjusted by selecting the value of L6 on the A6 Input
Assembly.

NOTE ‘
This adjustment should only be performed if the Input Amplifier has
been repaired or if relay chatter on the Input Assembly is noticed. If
relay chatter is noticed, perform the Input Power Detector Offset and
Gain Adjustment, paragraph 5-18, before this procedure.

Equipment Frequency Counter ...................... HP 5340A
PowerMeter ........cccoiviiiiniiinnn... HP 436A
PowerSensor .......... ., HP 8484A
Sweep Oscillator ........................ . HP 8620C/86222B Opt. 002
SWEEP OSCILLATOR ;}B s gg‘;g?sum{ METER POWER METER
5 BE
= cameuiiE° 22 o
IRF OUTRUT ABJ1 tsaz J SENSOR
RF IN RF QUT .
- —-——-J .
l STEP 2 SOWER
STER FREQUENCY COUNTER SENSOR
INPUT
Figure 5-10. 20 dB Input Amplifier Gain Adjustment Setup
Procedure 1. Connect the sweep oscillator output to the frequency counter input. Set the sweep
oscillator for a 1600 MHz CW signal at approximately ~50 dBm.
2. Connect the sweep oscillator to the Noise Figure Meter A6J1, RF IN. Connect the
power sensor to A8J2, RF OUT. (See Figure 5-10.)
3. On the Noise Figure Meter, key in 63.0 SPECIAL FUNCTION to set the Input
Assembly for a thru line connection.
4. Adjust the sweep oscillator for an output level of ~50 dBm as read on the power
meter. Set a relative reference on the power meter.
5. On the Noise Figure Meter, key in 60.1 SPECIAL FUNCTION to insert the 20 dB
Input Amplifier. '
5.14
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ADJUSTMENTS

20 dB INPUT AMPLIFIER GAIN ADJUSTMENT (cont'd)

Procedure 6. The power meter should indicate between 19.0 and 21.0 4B typical. If so, no
(cont'd) adjustment is necessary.

7. If adjustment is needed, turn off the equipment, and remove the cover over the A§
Input Assembly. Unsolder the shorting wire laying across A6L6. The wire lays
across one of several near shorts that span the printed circuit loop that forms L.
See (Fig 8-19) A6 input assembly component location.

8. Turn on the equipment, and reestablish the gain reading by repeating steps 3
through 5.

9. Moveashorting wire back and forth along the loop of L6 until a gain of 19.0 to 21.0
dB typical, as read on the power meter, is obtained. Solder the wire to the board in
that position.

NOTE
Movuing the shorting wire toward A6QI reduces the amplifier gain.

10. Replace the connections to the A6 Input Assembly, and replace the covers.
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5-15. DISPLAY LINEARITY AND X- AND Y-AXIS GAIN ADJUSTMENTS

Reference Service Sheets 14 and 15.

Desc:‘iptioh The X-axis and Y-axis gain adjustments are set for an output voltage range of 6 Vdc.
The display linearity is set for constant horizontal spacings between display points.

Equipment Oscilloscope .............coioiiiiiiiint Tektronix 2235
Digital Voltmeter ........................ HP 3456A

Procedure 1.

Set the digital voltmeter to read de volts and connect it to the Noise Figure Meter
rear panel X-AXIS output. ,

Turn on the Noise Figure Meter, and key in 21.0 SPECIAL FUNCTION to set the
X-AXIS and Y-AXIS outputs to their maximum levels. Adjust X GAIN, A13R47, for
a digital voltmeter reading of 6 £0.05 Vdec.

Connect the digital voltmeter to the Noise Figure Meter rear panel Y-AXIS output.
Adjust Y GAIN, A13R34, for a digital voltmeter reading of 6 +0.05 Vde.

Connect the Noise Figure Meter rear panel X-AXIS output to the oscilloscope
channel B input. Connect the Y-AXIS output to the oscilloscope channel A input.
Connect the Noise Figure Meter Z-AXIS output to the oscilloscope Z-Axis input.
Set the B channel gain to 0.5 volts per division de¢ coupled. Select the A versus B
display mode on the oscilloscope.

On the Noise Figure Meter, key in 7.1 SPECIAL FUNCTION to access the oscillo-
scope test pattern. Adjust the oscilloscope gain and position controls until the test
pattern exactly fits on the oscilloscope graticule.

On the Noise Figure Meter, press PRESET. Set the SWEEP STEP SIZE to 100 MHz.
Key in 7.2 SPECIAL FUNCTION to select the noise figure oscilloscope display.
Press the SINGLE SWEEP key. A line will be traced along the top of the oscillo-
scope display. When the line is halfway across the screen, press SINGLE SWEEP
again, to stop the sweep. The trace should extend halfway across the top of the
screen, and then continue the rest of the way at the bottom of the screen. If not,
repeat this step.

Adjust DISPLAY LINEARITY, A13R29, so the last line segment at the top of the
oscilloscope display is best aligned with the segments before it.

5-16
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5-16. NOISE POWER DETECTOR ADJUSTMENT
Reference Service Sheet 5.

Description Two RF leveis that differ by 5 dB are generated. The levels are measured on a power
meter, and a linear power ratio is computed. The levels are simultaneously measured
using the detector in the Noise Figure Meter. The detector bias adjustment is set so that
the Noise Figure Meter reading of the lower of the two levels best fits the optimum
detector accuracy setting.

NOTES
This adjustment is difficult to perform. Proper adjustment reguires minimum
drift in both the measurement equipment and the Noise Figure Meter. For
best results, perform the adjustment quickly.

Since the Noise Figure Meter is highly sensitive to RF signals at its input,
spurious trensmissions or noise can adversely affect performance test
results. Use short well-shielded cables and a minimum of adapters when
performing this adjustment. :

Equipment Attenuator,6dB ............ ... ... HP 8491A Opt. 006
Attenuator, 1dBStep ..................... HP 8494 A Opt. 001
Caleulator ......... ... ... L. HP 41CV
Digital Voltmeter ........................ HP 3456A
Filter, Low-Pass ......................... HP 360B
PowerMeter .....................couin.. HP 436A
PowerSensor ............................ HP 8484A
Power Splitter .............. ... ......... HP 11667A
Signal Generator ........................ HP 8340B

POWER METER

SIGNAL GENERATCR

RECORDER
QUTPUT
SENSOR
20
RF QUTRUT SPLITY STERP 3 BOWER
o, SENSOR
R
: : DIGITAL VOLTMETER
HP B9708B
NOISE FIGURE METER _
L= ‘ B8]
SewgeseE 5 l ,
° ocecogsgs® 0% g -
tzupm
Jrss— v
ATTENUATOR
(6 dB)
Figure 5-11. Noise Power Detector Adjustment Setup
5-17
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ADJUSTMENTS

NOISE POWER DETECTOR ADJUSTMENT {con!'d)

Procedure 1.
(cont’d)

10.

1L

Connect equipment as shown in Figure 5-11, except do not connect the power sensor
to the step attenuator.

Turn on all equipment and allow it to warm up for one hour.
Set the signal generator for a 700 MHz continuous wave output at —17 dBm.

On the Noise Figure Meter, set FREQUENCY to 700 MHz. Key in 80.0 SPECIAL
FUNCTION to display the noise power detector output in volts (voltmeter mode).
Key in 31.1 SPECIAL FUNCTION to inhibit frequency calibrations. Key in 60.5
SPECIAL FUNCTION to set the input gain to —20 dB. Key in 70.6 SPECIAL
FUNCTION to set the [F attenuation to ~25 dB. Set the smoothing factor to 4 using
the INCREASE and DECREASE keys.

Zero the power meter, and set the 1 dB step attenuator to 10 dB. Connect the power

‘sensor to the 1 dB step attenuator as shown in Figure 5-11.

Peak the Noise Figure Meter display reading by tuning the signal generator up and
down in frequency in 10 kHz increments.

Increase the signal generator power in 0.1 dB steps until the combined INSER-
TION GAIN and NOISE FIGURE displays on the Noise Figure Meter indicate as
close as possible to 1.00000 volts. The signal generator power should be near —14.7
dBm. Note this power level as read on the signal generator.

dBm

Set the step attenuator for a power meter reading as close as possible to but not more
than 1.000 uW.

NOTE
The intent is to set the levelinto the power meter near the top of a power
meterrange. Test setup sensitivity may vary so that it may be necessary
to add attenuation greater than is permitted by the 1 dB step attenuator.
If more attenuation is needed, an HP 84918 fixed attenuator of
appropriate value will do.

Set the digital voltmeter to read dc volts on the high resolution setting. Using the
manual trigger control, trigger several readings then stop on a typical reading.
Note this reading using full resolution.

(Vpl}) — —_Vde

Note the voltmeter mode reading on the Noise Figure Meter also using full
resolution.

(Vnl) . Vde

Decrease the signal generator power by 5.0 dB.

5-18
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NOISE POWER DETECTOR ADJUSTMENT (cont'd)

Procedure 12, Using the same technique as in step 9 take a voltmeter reading.
(cont’'d) (Vp2) e Vde

13. Compute the voltmeter mode reading, Vn2, for which the Noise Power Detector
bias is to be adjusted.

(Vpl)

Vn2 = (0.99885) (Vn1) \/ (Vp2)

(Vn2) .. Vde

14. Adjust BIAS, A8R4, for a Noise Figure Meter voltmeter mode reading of the voltage
computed in step 13.

15. Disconnect the signal generator output temporarily., On the Noise Figure Meter,
key in 60.6 SPECIAL FUNCTION to set the RF gain to —30 dB. Key in 70.8
SPECIAL FUNCTION to set the IF attenuation to 35 dB. The Noise Figure Meter
display should read 0.016 +0.005 Vde.

16. Reconnect the signal generator output, and perform the procedure a second time to
check that the detector has been adjusted properly.

519
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5-17. 20 MHz IF GAIN ADJUSTMENT
Reference Service Sheet 3.

Description The Noise Figure Meter is set for maximum gain.The 20 MHz IF gain is set so that the
Noise Figure Meter internal voltmeter reads 1 volt with an active noise source at the
instrument input.

Equipment Noise Source .....oovvviineniirinnen ... HP 346B Opt. 001

Procedure 1. Connect the noise source to the Noise Figure Meter INPUT. Turn on the Noise
Figure Meter. Press PRESET.

2. Tunethe Noise Figure Meter to 10 MHz. Kev in 81.0 SPECIAL FUNCTION to turn
the noise source on and put the Noise Figure Meterinto the voltmeter mode. Key in
60.1 SPECIAL FUNCTION to set the RF gain to +20 dB. Key in 70.1 SPECIAL
FUNCTION to set the IF attenuation to 0 4B.

3. Using Table5-2, find the voltage associated with the Excess Noise Ratio (ENR), at
10 MHz, of the noise source being used.

4. Adjust IF GAIN, A3R36, for a front panel display corresponding to the voltage
obtained from Table 5-2. This display is composed of the combination of the
INSERTION GAIN and NOISE FIGURE displays. Display SMOOTHING can be
used to stabilize the front panel reading.

Table 5-2. Excess Noise Ratio vs. Voltage

Noise Source Excess | Dispiayed Voltage after Noise Source Excess | Displayed Voliage after

Noise Ratlo (ENR} | Adjusting IF Gain, A3R36. Noise Ratio (ENB] | Adjusting iF Gain, ASR36.
at 10 MHz {Vidc) at 10 MHz [\de)
16.00 1.10 £0.05 15.15 ) 0.95 +0.05
15.85 1.09 0.05 15.10 0.98 +0.05
15.90 1.08 £0.05 15.05 0.98 £0.05
15.85 1.08 £0.05 15.00 0.98 £0.05
15.80 1.07 +0.05 14.95 .97 =0.05
15.75 1.07 £0.05 14.90 0.97 £0.05
15.70 1.06 =06.05 14.85 0.96 =0.05
15.65 1.05 +0.05 14.80 0.95 £0.05
15.60 1.05 £0.05 14.75 0.85 £0.05
15.55 1.04 £0.05 14.70 0.94 £0.05
15.50 1.04 +0.05 14.65 0.94 +0.05
15.45 1.03 £0.05 14.60 0.93 £0.05
15.40 1.02 £0.05 14.55 0.93 £0.05
15.35 1.02 +0.05 14.50 0.92 £0.05
15.30 1.01 £0.05 14.45 0.92 +0.05
15.25 1.01 £0.05 14.40 0.91 £0.05
15.20 1.00 =0.05
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

This section contains information for ordering
parts. Table 6-2 lists abbreviations used in the
parts list and throughout the manual. Table 6-3
lists all replaceable parts in reference designator
order. Table 6-4 contains the names and ad-
dresses that correspond to the manufacturer’s
code numbers.

6-2. ABBREVIATIONS

Table 6-2 lists abbreviations used in the parts
list, schematics, and throughout the manual. In
some cases, two forms of the abbreviation are
used; one all in capital letters, and one partial or
no capitals. This occurs because the abbrevia-
tions in the parts list are always all capitals.

However, in the schematics and other parts of

the manual, other abbreviation forms are used
with both lower case and upper case letters.

6-3. REPLACEABLE PARTS LIST

Table 6-3 is the list of replaceable parts and is
organized as follows:

a. Electrical assemblies and their components
in alpha-numerical order by reference designa-
tion.

b. Chassis-mounted parts in alpha-numerical
order by reference designation.

¢. Miscellaneous parts.

The information given for each part consists of
the following:

a. The Hewlett-Packard part number.
b. Part number check digit (CD).

¢. The total quantity (Qty) in the instrument,
which appears only at the first listing of a par-
ticular part number.

d. The description of the part.

e. A typical manufacturer of the part in a five-
digit code.

f. The manufacturer’s number for the part. -

www.valttaé&ffdnics.com

6-4. FACTORY SELECTED PARTS (*)

Parts marked with an asterisk (*) are factory
selected parts. The value listed in the parts list is
the nominal value. Refer to Section V for infor-
mation on determining what value to use for
replacement.

6-5. PARTS LIST BACKDATING (1)

Parts marked with a dagger (1) are different in
instruments with serial number prefixes lower
than the one that this manual applies to directly.
Table 7-1 lists the backdating changes by serial
number prefix. The backdating changes are con-
tained in Section VII.

6-6. PARTS LIST UPDATING (Change Sheet)

Production changes to instruments made after
the publication of this manual are accompanied
by a change in the serial number prefix. Changes
to the parts list are recorded by serial number
prefix on a MANUAL CHANGES supplement.
Also, parts list errors are noted in the ERRATA
portion of the MANUAL CHANGES supplement.

6-7. ILLUSTRATED PARTS BREAKDOWNS

Most mechanical parts are identified in Figures
6-1 through 6-6. These figures are located at the
end of the Replaceable Parts table.

6-8. HARDWARE

The Noise Figure Meter has a mixture of United
National (inch) and metric screws. The metric
screws are defined in Industrial Fasteners publi-
cation (IFI 500) and are identified in the replace-
able parts list as (metric). The Unified National
screws are identified in the replaceable parts list
as (non-metric). To prevent thread damage,
ensure that the same type of screw and nut are
used in each application.

6-9. ORDERING INFORMATION

To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number
{with the check digit), indicate the quantity re-
quired and address the order to the nearest
Hewlett-Packard office (see note). The check digit
will ensure accurate and timely processing of
your order.

6-1
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To order a part that is not listed in the replace-
able parts table, include the instrument model
number, instrument serial number, description
and function of the part, and the number of parts
required. Address the order to the nearest
Hewlett-Packard office.

NOTE

Within the USA, 1t is better to order
directly from the HP Parts Center in
Roseville, California. Ask vour nearest
HP office for infarmation and forms for
the “Direct Mail Order System.” Also,
vour nearest HP office can supply toli-
free telephone numbers for ordering
parts and supplies.

6-10. RECOMMENDED SPARES LIST

Stocking spare parts for an instrument is often
done to ensure guick return to service after a mal-
function occurs. Hewlett-Packard prepares a “Rec-
ommended Spares” list for this instrument. The
contents of the list are based on fatlure reports and
repair data. Quantities given are for one year of

parts support. A complimentary copy of the “Rec-
ommended Spares” list may be requested from
your nearest Hewlett-Packard office.

When stocking parts to support more than one
instrument or to support a variety of Hewlett-
Packard instruments, it may be more economical
to work from one consolidated list rather than
simply adding together stocking quantities from
the individual instrument lists. Hewlett-
Packard will prepare consolidated “Recommended
Spares’ lists for any number or combination of
instruments. Contact your nearest Hewlett-Packard
office for details.

6-11. RESTORED ASSEMBLIES

Table 6-1 lists assemblies within the instrument
that may be replaced on an exchange basis, thus
affording a considerable cost saving. Exchange,
factory-repaired and tested assemblies are avail-
able only on a trade-in basis; therefore, the defec-
tive assemblies must be returned for credit. For
this reason, assemblies reguired for spare parts
stock must be ordered by the new assembly part
number.

Table 6-1. Part Numbers for Resiored Assemblies

Part Number!
Reference Assembly
Designation Bescription Restored New
Assembly Assembiy
A& Input Board Assembly 0897069042 | 0BOT0-60042
All Second Converter Assembly 08970-69072 08970-60072
Al3 Driver Assembly 0897068034 08970-60034
Ald Controiler Assembly 08970-69033 ; 08970-60033
! When ordering extra assemblies for spare parts stock, use new assembly part
number only. Restored orders reguire return of the defective part.

6-2
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Table 6-2. Reference Designations and Abbreviations (1 of 2)

LUVCLLALCE AL L Al Ll

- assembly
AT ... attenuator; isclator;
termination
B.......... fan; motor
BT . oviiieinns battery
C ot et ieeennn capacitor
CP v iiesinn coupler
CR........ diode: diode
thyristor; varactor

DC . ... directional coupler
I ) P delay line
DS ..., annunciator;
signaling device

(audible or visual);

lamp; LED

A i ampere
BCswwan alternating current
ACCESS ..... ACCessory
ADJ ....... adjustment
A/D L. ., analog-to-digital
AF . ..... audio frequency
AFC ........ automatic
frequency control

AGC .. ... automatic gain
control

AL ... ..., aluminum
ALC ..... automatic level
control

AM......... amplitude
medulation

AMPL ........ amplifier
APC . ... automatic phase
control

ASSY ........ assembly
AUX (... auxiliary
AVE v i v e e s v mnens average
AWG..... American wire
gauge

BAL (..., B . balance
BCD ...... binary coded
decimal

BD ... ... ... board
BECU....... beryilium
copper

BFO ..... beat frequency
osciliator

BH ........ binder head
BEDN .. . . breakdown
BP ......... bandpass
BPF ..... bandpass filter
BRS ........... brass
BWO..... backward-wave
osciliator

CAL ......... calibrate
CCW L. h counter<clockwise
CER ...... . . ceramic
CHAN ........ channel
{51 ¢ R centimetre
CMO...... cabinet mount
only

COAX . ... aun coaxial

REFERENCE DESIGNATIONS

E..ooovnun misceilaneous P .... electrical connector
electrical part (movable portion);
Fooereninan, .« . fuse plug
FL ........ .. filter [ transistor; SCR;
H.......... hardware triode thyristor
HY ......... cireulator R, resistor
J .. .. electrical connector RT . ........ thermistor
{stationary portion); S e e switch
Jack T et transformer
Koo, relay T ..... . terminal board
| coil; inductor ™T....... thermocouple
M....ooa.. . meter TP i iinn.. test point
MP....... miscellanecus
mechanical part

ABBREVIATIONS
COEF ....... coefficient EDP ..... electronic data
COM......... common processing
COMP ...... composition ELECT ...... electrolytic
COMPL ... . complete ENCAP . encapsulated
CONN....... connector EXT ...... .+ . external
CP ...... cadmium plate I farad
CRT .... cathoderay tube FET ........ field-effect
CTL ..... complementary transistor
transistor logic ) flip-flop
CW..... continuous wave FH .......... flat kead
CW it e ieraa clockwise FILH ...... fillister head
B/A .. .. digital-to-analog FM....... . . frequency
dB ... ... decibel modulation
dBm ..... decibel referred FP . ... ... front panel
to 1 mW FREQ ....... frequency
dCuvnanann direct current FXD . .......... fixed
deg . .. degree (femperature: g ... i . ia.... gram
interval or difference) GE ........ germanium
e degree (piane GHz ......... gigahertz
angle) GL ..o, glass
T iee i degree Celsius GRD ........ ground(ed)
{centigrade} H........o.... henry
Fu.un. degree Fahrenheit - hour
K ... + . degree Kelvin HET ........ heterodyne
DEPC ... deposited carbon HEX ........ hexagonal
DET ., ... detector HD............ head
dam o e eea diameter HDW...... .. hardware
DIA . ... diameter (used in HF ...... " high frequency
parts list) HG . ..., mercury
DIFF AMPL . . . differential = 1 high
amplifier HP .. ... Hewlett- Packard
div v e i i division HPF ..... high pass filter
DPDT ...... doublepole, HR ....... hour (used in
doubiethmw parts list}
7]+ driv HV ....... . high voltage
DSB ..... doublemdeband Hz ....... +++.. Hertz
DIL ..... diode transistor ... ... integrated circuit
logic ID ...... inside diameter
DVM. ... digital voltmeter IF.........intermediate
ECL ..... emitter coupled frequency
logic IMPG ...... impregnated
EMF . .. electromotive force 3 . inch
INCD .. inncandescent
INCL ....... include(s)
INP .o .. input
INS..... . ... insulation

NOTE

All abbreviations in the parts list wil} be in upper-case,

U..... integrated cireuit;
microcircuit

Voeoeaans electron tube
VR . ... voltage regulator:
breakdown diode

W . ... cable transmission
path; wire

D socket
¥ . .... crystal unit (piezo-

electric or quartz)

Z . ... tuned cavity tuned
circuit

INT ... ..., internal
<~ kilogram
kHz...... . kilchertz
¢ kilohm
KV ... kilovolt
[ . pound
LC ... int inductance.
capacitance

LED .. lightemitting dicde
[ low frequency
G Lo, long
EH.......... left hand
IM ..o, limit
LIN ....linear taper (uged
in parts list)

........ . Hnear

LK WASHE .. Iock washer
LG ... low; loca§ oscillator
LOG .. .. Iogarithmic taper
(used in parts list}

108 v vmnan fogarithm(ic)
LPF ...... iow pass filter
LV ..o low voltage
Mouwennnn metre (distance)
mA ... milliampere
MAX .. ... + .. maximum
MO..... e megohm
MEG..... teg {10 %) (used
in parts list)

METFLM .... metal flm
MET OX ... metallic oxide

MF . ... medium frequency;
microfarad (used in

parts list)
MFR...... manufacturer
MZ o vuun .+« .. miliigram
MHz ........ megahertz
mH......... millihenry
mho v .ovnin i mho
MIN ........ minimum
MM e vruas minute (time)
e e minute (plane
angle)
MINAT ..... . miniature
F1+%+ 7 S

millimetre
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AVC QL TQR VLT & QLD

Table 6-2. Reference Designations and Abbreviations {2 of 2)

HE %

FIUB

MOD ... ..., modulator oD...... outside diameter PWV .. .... peak working ™ . ... .. time delay
MOM........ momentary OH........... oval head voltage TERM ......... ferminal
MOS ........ metal-oxide OPAMPL ..... operatio. al RC.......... resistance- TFT ... thin-film transistor
semiconductor ampiifier capacitance TGL ..o n, toggie
TS v e i e e as millisecond OPT .o i e e eeen e option RECT.......... rectifier THD............ thread
MTG ......... mounting OSC.......... osciliator REF.......... reference THRU ......... through
MTR ... .meter (indicating OX . it oxide REG.......... regulated B ¥ titanium
device) = - ounce REPL ........ replaceable TOL.......... tolerance
mV ... millivelt N chm RF....... radio frequency TRIM .......... trimmer
mVac....... millivelt, ac P...... peak (used in parts RFI ...... radic frequency TSTR .o au . transistor
mVde ... .... millivelt, d¢ list) interference TTL ... transistor-transistor
mVpk...... millivolf, peak PAM ..... pulse-amplitude RH...... round head; right legic
mVp-p . millivolt, peak- modulation hand TV e iinane television
to-peak PC..... ++ - printed circuit RIL ... ... ... resistance- TVE ..o .. television
mVons .. ... millivolt, rms PCM .. .pusecode modula- inductance- interference
oW .......... milliwatt tion; pulse-count capacitance TWT. .. traveling wave tube
MUX . ........ multiplex modulation RMO . rack mount only U...... micro (107°) {used
MY ... mylar PDM ...... pulse-duration TS o vv .. roct-mean-square in parts Hst}
[P mieroampere madulation RND ........... reund UF . microfarad {used in
173 microfarad o3 picofarad ROM . read-only temory parts list)
J71 - microhenry PH BRZ .. phosphor bronze R&P...... rack and panel UHF .. ultrshigh frequency
wmho ... ... ... oticromho PHL .......... Phillips RWV . .... reverse working UNREG ..... unregulated
B e microsecond PIN..... positive-intrinsic- voltage Vo e i, volt
wV o e microvolt negative S .. .. scattering parameter VA.......... voltampere
aVac ... .. microvolt, ac PIV ........ peak inverse S irnneenan second (time) Vac coiveennoan volts, ac
uVde . ....microvolt, de voltage ... Jsecond {plane angle) VAR........... variable
uVpk ... .. microvolt, peak Pk ..., peak SB....... slow-blow {fuse} VCOo . voltage-controiled
wVpp ..., microvolt, peak- PL....... ... phase lock (used in parts list) oscillator
to-peak PLO.... ..., phase lock SCR..... silicon controlled Vde . ovivnnian. volts, de
¢Vrms . ... .microvelt, ms oscillator rectifier; screw VDCW .. volts, de, working
aW . e microwat PM..... phase medulation ) selenium {used in parts list)
DA ... ovenn. nanoampere PNP . positive-negative- SECT...... .. .. sections VIF) v.o.... volts, filtered
NC........ no connection positive SEMICON ...... semicon- VFO... . variablefrequency
NC...... normmally closed P/O ., part of duetor oscillator
NE..........vvun neon POLY....... polystyrene SHF . ......... superhigh VHF.......... very-high
NEG .......... negative PORC......... porcelain frequency frequency
[+ nanofarad POS ... positive; position(s} ST i silicon Vek .. ... volts, peak
NIPL........ nickel plate {used in parts list) SIL .. viiiiiiuan. silver Vpp....voits, peak-to-peak
NAQ....... normally open POSN.......... position SL........ f e slide Vrms . ooovu.., voits, rms
NOM .......... nominal POT....... potentiometer SNR. .. signaltonoise ratio VSWR ... voltage standing
NORM .......... normal PPoersancnae peak-to-peak SPDT ........ singie-pole, wave ratic
NPN ... negative-positive- PP..... peak-to-pealk (used double-throw VIO....... voitage-tuned
negative in parts list} SPG .. ... . spring oscillator
NPO..... negative-positive PPM....... pulse-position SR........... split ring VIVM ...... vacuum-tibe
zerc (zero tempera- modulation SPST ........ single-pole, voltmeter
tare coefficient) PREAMPL ... preamplifier single-throw VX ..., veolts, switched
NRFR. .. notrecompmended PRF...... puise-repetition S5B...... single sideband Wi i, waitt
for field replacement frequency 88T ... ... stainless steel W i it e i, with
N8R....... not separately PRR...... pulse repetition STL v i i n steel WIV..... working inverse
repiaceable rate SQ . e square voltage
o3-SR nanosecond PS5 vvenan ++ .. Dicosecond SWR. .. standing-wave ratio WW ..., wirewound
11, [ nanowatt g point SYNC....... synchronize |74 N without
OBD..... order by descrip- PIM.......... pulse-time T ... timed (slow-blow fuse) YIG ... yitrium-iron-garnet
tion modulatien TA.... .. ..., . tantalum Zog vonvennn characteristic
PWM ........ pulse-width TC......... temperature irmpedance
meoedulation compensating
NOTE
All abbreviations in the parts list will be in upper<ase.
MULTIPLIERS
Abbreviation Prefix Multiple
T tera 1042
G giga 10?
M mega 108
k kilo 103
da deka 16
a deci 1572
¢ centi 1072
m milli 1073
m micro 1076
n nano 109
p pico 10732
£ fento 1%
a atto 1018
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Table 6-3. Replaceable Parts

Reference HP Part |C s Mfr

Designation | Numper |D]QtY Description Code Mfr Part Number
Al 08970-8010:] 4 1 KEYBOARD ASSEMBLY 28480 0897C+B0102
A1081 189G - 0645 3 10 LED-LAMP LUH-INT=1MCD IF-30MA-MAX BVE:SV 8480 1890-0665
AIDS2 1990 -06865 3 LED LAMP L UH-INT = 1MCD TF:30MA-MAX BYR=5V 2aen 1990-0665
A10s3 1980 -086% 3 LED-LAMP LUM-INT:= M0 TF: .OMA-MAK &VR:=SV 284y y 15900665
A1054 1390 -086% 3 LEA_AMR LUM-INT:=RCD TF:0MA-MAX BYR:=GY 28480 19800665
A1D58 1930 -088% 3 LED-LAMP LUM-INT:=tHCD IF=20MA-MAX BVR:Sy 8480 1890-086%
a10ss 1990 -0865 3 LEG-LANMP LUM-INT=IRCD IF=30MA-MAX BYR=5V 28480 1390-088%
A1t 1282-6078 4 1 CONN-POST TYPE .100-PIN-SPCG 20+CONT 28480 1282-¢078
A1JZ 1252-349% ] z HEADER-5 POSN 28480 1252-3435
ATHP: 5041-9843 X 1 KEY CAFP-maLF (LOCAL} 28480 %041-0943
AYRP2 S041-2002 ? % KEY CaAR-HALF (ENRY 28480 S04 -2092
ATHRI 504%-2708 3 1 KEY CaP-HalF [ENTER) 28488 s041-2708
A1MRS 5041 -0818 T 1 KEY CAP-HaLF SK/GY (&} 28480 s041-0818
ATHPS 5041 ~0817 4 1 KEY CAP-HALF SK/GY {7} 28480 5041-0817
AtMPE 50412088 4 ! KEY CAP-HALF (PRESETS 28480 5041 -2099
ATMRT7 S041-27086 4] 1 KEY CaF-3DF (NOISE FIGURE) L2480 S841-2708
A1MPE $041-0816 g 2 KEY CaR-nalF SK/GRAY (B) 28480 S041-0816
AIMPS $041-0352 8 2 KEY CaP-HaLF SURFACE L IGWT {SINGLE) 28480 5041-03%2
AIMPID S041-2100 g z KEY CAR-HALF (ARROL) 28480 S041-2100
AThPYt 5041-270¢8 2 t KEY CaP-HALF (SEQ) 28480 Sea1-2708

CAIPI2 5041 -0848 § 1 KEY CaR-HALF {.) 2B480 5341-0808
ATMP13 5041 -4819 2 KEY CaP-HALF SK/GRAY (0} 28480 5043-0818
AMPI4 5041-2180 g KEY CAP-HALF {ARROW) 2848¢ S041-2100
ARG 5041-27H4 g 1 KEY CAP-80G {DECREASE) 28485 5G41-2704
ATMPE $041-1835 4 H KEY CaP-MALF (-) 28480 5041-183%
ATHELT S041-2083 B8 1 KEY CAP-HALF (START FREQ) 28480 $041-2083
ATNMPIE $041-2096 1 1 KEY CAP-HALF SDO (FREGUENCY) 28480 $041-2098
ATMP1G S041-0687 3 1 KEY CAP-MALF {STORE) 28480 5041-0687
AIMPZ0 5641 -0815 8 1 KEY CAP-MALF SK/GRAY (B 28480 S041-081%
A1MP21 £041-08%4 7 1 KEY CAP-HALF SK/GRAY (4} 28480 S041-0814
ATMP2Z £041-2084 g 1 KEY CAP-HaALF (STOP FREQ) 28480 S041-2094 .
ATNMP23 £041-2707 1 1 KEY CAP-3IDF (NOISE FIGURE AND GAIN) 28480 5041-2707
AtMP24 8041086 g KEY CaP-HALF SK/GRAY (6) 28480 041-0818
AINP2S S041-0382 8 KEY CAP-HALF SURFACE LIGWT {AUTQ)Y 28480 S041-03%2
ATHMP2E 5041-2087 Z ] KEY CAP-SDQ (FREG INCR) 28480 5541-2087
AIMR27 5041-0810 3 1 KEY CAP-HALF (RECALL} 28480 S041-0810
AIMP28 5041-0812 s t KEY CAR-HALF SK/GRAY {2} 28480 S041-0812
AMP2ZS 5041 -0811 4 1 KEY CAP-HALF SK/GRAY (1} 28489 S041-0811
AITMPI0 5041-209% 1] 1 KEY CAR-HALE (STEP 512g) 28480 5041-209%
ATME3 5041-0484 7 1 KEY CAP-MALF (SPECTAL FUNCTION: 28480 8041-0484
ATMP32Z 5041-0813 § H KEY CAP-MALF SK/GRAY (3) 224840 5041-9813
ATMP33 5041 -4059 § 1 KEY Cap-malF (NOISE MIN. } 28480 8041-48568
ATMP3A 5041 -4658 5 1 KEY CAP=HALF (NOISE MAX. 3 28489 8041 -4898
ATMP3S 8041 -2098 3 1 KEY CAP-SDO (CALIBRATE) 28480 5041 -2098
ATMP3S 40471 -3656 3 1 KEY CAP-MALF {GAIN MAX.) 28480 041+ 3856
ATHP27 £041-4857 4§ 1 KEY CAP-HalF (GAIN MIN.) 28480 %341 -4857
ATMP3E 5441 -2705 8 1 KEY CAP-30Q (INCREASE) 28480 $¢41-2708
ATMP3S 038C¢-1344 3 12 SPACER-RVT-ON S-MM-LG 4.8-MM-ID 28480 03801344
ATMPAY 038C-1344 3 SPACER-RVT-ON §-MM-LG 4.8-MM-ID 28480 0380-1344
ATMP41 038G-1344 3 SPACER-RVT-ON 9-MM-LG §.8-MM-ID 28480 0380-1344
ATMP42 03801344 3 SPACER-RVT-ON 9-MM-LG 4.8-MH-ID 28480 {380-1344
A1MP43 33801344 3 SPACER-RYT-ON S-MM-LG &.8-MM-1ID 28480 0380-1344
ATMP44 0380-1344 3 SPACER-RVT-ON 8-MM-LG 4_8-MN-ID 28480 0380-1344
ATMP4S 0380-1344 3 SPACER-RYT-ON 9-MM-i86 4.8-MM-ID 28480 0380-1344
AtPPaE 0380-1344 3 SPACER-RVY-ON 9-MM-LG 4.8-MM-ID 28480 0380-7344
AthPa7 0380-1344 3 SPACER-RVT-ON Q«MM-LG 4, 8-mM-ID 2848¢ 0320-1344
AthP4ag 0380-1344 3 SPACER-RVYT-ON 9-MM-L.G 4,8-MM-I0 28480 0380-1344
AtMPAg 0380-1344 3 SPACER-RVT-ON Q«MM-1.G 4,8-MM-ID 28480 03280-1344
AIMPSO 03380-1344 3 SPALER-RVT-ON 9-MM-LG 4,8-r91-1I0 28480 (380-1344
A1R1 ceg8-0082 7 g RESISTOR 484 1% 1254 F TC=Q+-100 24548 CT4-1/8~T0-4640F
AtRZ 0688-0082 7 RESISTOR 484 1% . 125U F TC:0+-100 24548 CT4-1/8-T0~4640-F
ATRZ 0838-0082 ? RESTSTOR 4684 1% 128l F TLehH+-100 24548 £T4-1/8-TE-4640-F
ARG 0638-0082 7 RESISTOR 484 1% , 1250 F TL=0+-100 24548 CT4-1/8-T0-4640-F
AIRS 0899-0082 7 RESISTOR 484 1% , 125U F TL=0++100 F4548 CTa-1/8-10-4640F
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See introduction to this section for ordering information
*Indicates factory selected value
tBackdating information in Section VII
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Table 6-3. Replaceable Parts

Reference HP Part |C _ Mfr

Designation Number |D Qty Description Code Mfr Part Number
ARG 05980082 7 RESISTOR 484 1% .125U F TC=0+-100 24546 | CT4-1/8-T0-4840-F
a151 S060-9438 | 7 3% PUSHBUTTON SWITCH £.¢. MOUNT 22480 5080-8438
A1SZ 50609428 7 PUSHEUTTON SWITCH P ¢, MOUNT 28480 5060- 9436
4183 SOB0 - 9436 7 PUSHBUTTON SWITCH B C. MOUNT 28480 5060-9438
4154 5060 -9426 7 AUSHBUTTON SWITCH B.C. MOUNT 28480 3060 -5436
4158 SOB0 - 9436 7 PUSHBUTTON SUITCH B.C. MOUNT 28480 S060-6436
A18E $060-9436 7 PUSHBUTTON SEITCH £.L. PMOUNT 28480 5060-9436

. RISY G080 -94386 ? PUSHBUTTON SWITCH 2.0, MOUNT 2848¢ S060-8436
A1 50B0-8436 7 PUSHBUTTON SWITCH £.C. MOUNT 28420 .} $0B0 9436
/159 5080-8438 7 PUSHBUTTON SWIYCH P.C. MOUNT 28430 5080-8436
#1810 3050-8438 7 PUSHBUTTON SWITCH P.C. HOUNT 28480 5068 -9436
A1S11 $060-9436 7 PUSHBUTTON SWITCH P.C. HMOUNT 28480 5060 - 9436
A1812 %060-9438 7 PUSHBUTTON SWITCk P.C. MOUNT 28480 5060- 9436
A1S13 $060-9436 ? PUSHBUTTON SWITCH P.C. MOUNT 28480 $060-9436
A1S14 5060-9426 7 PUSHBUTTON SWITCH B.¢, MOUNT 28480 5080-9438
41815 5060-9436 | 7 BUSHEUTTON SWITCH P.C. MOUNT 28489 $060-9438
A1518 S060-9426 7 © PUSHBUTTON SWITCH P.C. MOUNT 28480 S0B0-8438
A1517 5080-9436 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 S060-9436
A1518 3080-8438 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 50609438
41519 5060 -9426 7 PUSHBUTTON SWITCH R.C. MOUNT 28480 5060-9426
41820 5080 -9438 7 FUSHBUTTON SWITCH P C. HOUNT 28489 $06G-9438
A1521 - 5060-6438 7 PUSHBUTTON SWITCH £.C. HOUNT 28480 S0B0-9436
41522 5060 -9435 7 PUSHBUTTON SWITCH #.C. MOUNT 28480 S066-8436
41523 S060-9438 7 BUSHBUTTON SWITCH P.C. MOUNT 284890 5068 -9436
41524 S060-9436 7 PUSHBUTTON SKITCH P.C. MOUNT 28480 $050-8436
41528 S060-9436 ? PUSHBUTTON SWITCH £.C. MOUNT 28480 SOB0-9436
41828 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 2848C 5060 -5436
A1827 20609436 7 PUSHBUTTON SUITCH P.C. MOUNT | 28480 5060 -843¢
A1S28 5060-8436 7 PUSHBUTTON SUITCH P.C, MOUNT 28480 £060-5438
A1528 5060-3436 7 PUSHBUTTON SWITCH P.C. MOUNT 28488 5060-9438
41530 S060-9436 | 7 BUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9438
ATEN S5060+3436 7 PUSHBUTTON SWITCH P.C. HOUNT 28480 S060-9436
AIS32 5060-3436 7 PUSHBUTTON SWITCH £.C. MOUNT 28480 S060-9436
41833 S066-3436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 SOBC- 9436
A1S34 S060-84368 7 PUSHBUTTON SWITCH P.C. HOUNT 28480 S060-9436
a1835 3060-9436 7 PUSHMBUTTON SWITEH A.C. MOUNT 28480 5060~ 9438
A1S536 506¢-3438 7 PUSHBUTTON SWITEH P.C. MOUNT 28480 S06G-8436
A1837 5080-943¢ 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 S060-9438
A1528 3060-3438 K PUSHBUTTON SWITCH £.C. MOUNT 28420 S060-8438
H1TR3 12%1-0800 ] 12 CONNECTOR-SGL CONT PIN 1.14-mM-8SC-57 50 2848 1251-0840
&1TP4 1251-0600 Q CONNECTOR-SGL CONT PIN 1.14-MM-BSC-3Z SQ 28480 1251 -0600
A2 08970-60044 ¢ 3 1 DISPLAY ASSEMBLY 28480 | 08970-50044
azC1 0180-6229 7 4 | CAPACITOR-FXD 33UF+-10% 1OVDC Ta SE2B8 1800338X801082
K202 G160-3334 |9 48 CAPACITOR-FXD .0WUF +-10% S0VDC CER 28480 0160-3334
A2C3 G160-3334 g CAPACTTOR-FXD OWUF +-10% SOVDC LER 2B48G 0160-3334
AZ(4 0t80-1738 2 $ CARALTTOR-FXD ,22UF»-10% 35vDC Ta 56289 1500224X90 3842
820 Q160-3334 9 CAPALTTOR-FXD .Q1UF +-10% SOVDC LER 28480 0160-3334
AZCE 0180-3334 ] CAPACTTOR-FXD . QIUF +-10% S0VDC (ER 28480 01603334
AZCT G160-3234 3 CAPACTITOR-FXD .G1UF =-10% SOVDC LER 28480 0160-3334
AZCH §166-3334 g CAPACTTOR-FXD L OIUF =-10% SOVOC LER 28480 01603334
AZCE 0168-3334 El CAPACITUR-FXD . O1UF +-10% S0VDC CER 28480 0180-3324
a2010 0160-4575 1 3 | CAPACITOR-FXD 1COOPF +-10% t00VDC CER 28480 0160-4574
AZCT11 0186-3334 9 CAPACITOR-FXD .Q1UF +-10% SOVDC ZER 28480 Qt60-3334
AZC12 0186-3354 g CARPACTITOR-FXD .Q1UE +-10% SOVDG CER 28480 0160-3334
AZC13 9160-3334 9 CAPACITOR-FXD .01UF +-10% SOVDC CER 28480 0160-3334
A2C14 0160-3334 ] CAPACITOR-FXD .Q1UF +-10% S0WDE CER 28480 0180-3334
A2C1S 0180-3334 g CAPACITOR-FXD .01LF +-10% S0VDZ CER 28430 G1E3-3334
A2Ci8 2160-3334 3 CAPACITOR-FXD .Q1UF +-10% SOVDC CER 284380 0160-3334
A2C17 0166-3334 ] CAPACITOR-FXG .O1UF +-10% S0VDC CER 2848¢ ¢166-3334
AZC18 2160-3334 g CAPACITOR-FXD .O1UF «-10% S0VDC CER 28480 G160-3334
42019 0160~3334 f g CAPACITOR-EXD .Q1UF +-10% $OVDC CER 28480 0160-3334
A2C20 0180-3334 ¢ CAPACITOR-FXD 0VWWF +-10% S0VDC CER 28480 0166-3334

Se¢ introduction to this section for ordering information
*indicates factory selected value
6-6 tBackdating informaticn in Section VII
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Table 6-3. Replaceable Parts

Reference HP Part IC i, Mir
Designation Number 1D Qty Description Code Mfr Part Number
azC2l 0160-3334 | g CAPACITOR-FXE .O1UF «-10% SOYD{ CER 28480 3160 3324
A2(22 0160-3334 9 CEPACITOR-EXD O1UF »-10% SovDL CER 28480 D160 3334
A2CZ3 D180 3334 g CaraL[TOR-FXD LOTUF +-10% S3vDC CER 28480 0160-3334
AZCZd 01864334 ] CAPACITOR-FXD .O1UF »-10% SOVDC CER 28480 m160-3334
42025 0150-4812 0 i CAPACTTOR-FXD 220BF ~-5% 1G0VOC CER 28480 21894812
A2051 1990-0865 k| 13 | DISPLAY-NUM-SESG 43-CHAR .3-H RED 29480 1990-0835
1200-1617 4 13 SCCKET-IC P 28480 1200-1617
AzDS2 1990-0855 3 DISPLAY-NUM-SEG 13-CHAR .3-H REL 28480 1380-0855
1200-1617 4 SOCKET-IC D 28480 1200-1617
A2053 19900835 3 CISPLAY-NUM-SEG 13-CHAR .3-H RED 28480 1980-088%
‘ 1200-1617 | g SOCKET-IC DIP 28480 1200-1617
42054 1880-088% 3 UISPLAY-NUM-SEG 13-CHAR | 3-W RED 28480 1986-0855%
1200-1617 | 4 SCOKET-IC DIP 28480 1200-1617
AZDRS 1990-0855 3 DISPLAY-NUM-SEG 13-CHAR ,3 H RED 28480 1990-085%
1200-1617 4 SOCKEY-IC DIP 28480 1260-1617
#2056 1990-0855 3 DISPLAY-NUM-SEG 13-CHAR | 3-4 RED 28480 1990-085%
1200-1617 |4 SOCKET-IC DIP 28480 | 1200-1617
42087 1980-0855 3 DISPLAY-NUM-SEG 13-CHAR .3-H RED 28480 1990-0835
1200-1617 4 SOCKET-IC DIP 28480 1200-1617
AZDS& 1380-08%% 3 DISPLAY-NUM-SEG 13-CHAR L 2-H 5F0 28480 1890-085%
1200-1617 | 4 SOCKET-IC DIP 28480 1200-1817
AZ0SS 1880-0855 3 DISPLAY-NUM-BEG 13-CHAR .3-+ -+D 28280 19300855
1200-1617 | 4 SOCKET-IC DIP 28480 1200-1617
AZOSI0 1680-6855 3 DISPLAY-NUM-SEG 13-CHAR .3-H RED 28480 1880-0985
1200-1617 {4 SOCKET-1L P 28480 1200-1617
420811 1990-0855 3 CISPLAY-NUM-SEG 13-CHAR .3-H RED 28430 199G-0855
1200-1617 14 SQCKET-IC pip 28480 1200-1517
A20812 1990-0855 3 DISPLAY-NUM-SEG 13-CHAR  3-M RED 28480 1990 -0855
1200-1617 | 4 SOCKET-I1C DipP 28480 1200-1617
#20513 1990-08%5 3 DISPLAY-NUM-SEG 13-0MAR .3-H RED 28480 18580 -08%8%
12001617 [ 4 SOCKET-IC D1P 28480 1200-1617
AZDS14 1890-0665 3 LED-LAMPE LUR-TNT=1M00 IF =30MA-MAX BVR:=Sv 28480 1880-086%
42DS1% 19900665 3 LED-LAMP LUM-INT=11CD IF =30MA-MAX BvR=5V 28480 1990-0665
AZDS18 1890 -066% 3 LED-LAMR LuM-INT«17C0 IF =30MA-MAX BYR:5Y 28488 1880 -0665
AzDS17 NOT ASSIGNED
a20818 1990-0759 ] S | LED-LIGHT BAR MODULE LUM-INT=3MCD 28480 HLHP - 2620
1200-1616 13 5 SOCKET-IC DIP 28480 1200-1616
A20819~ 2
A20822 NOT ASSIGNED
420823 1990-0685 3 LED-LAMP LUM-INT=1MCD IF=30MA-MAX BVR=5Y 28480 1980-068%
A2DS24-
A20530 NOY ASSIGNED
A20S3Y 1880-0759 5 LED-LIGHT BAR MODULE LUM-INT=3MCD 28480 HLMB-2820
12001616 {3 SOCKET-1C Dip 28480 1200-1616
420532 1990-07%% | & LED-LIGHT BAR MODULE LUM-INT=3RCD 28480 HLMP- 2620
T200-16168 [ 3 SOCKET-IC DIP 28486 1200-1616
420833 19990758 | 8 LED-LIGHT BAR #ODULE LUM-INT=3MCD 28480 HLMP - 2620
1200-1616 [ 3 SOCKET-IC DiF 28480 1200-1816
A20534 1980-07%9 & LED-LIGHT BAR MODULE LUM-INT:SMCD 28480 HLHP-2620
1200-1616 | 3 SOCKET-IC DIP 28480 1200-1816
AZT% 1252-3486 |8 i HEADER-8 POSN 28480 1252-3486
AZLY $100-1611 4 2 INQUCTOR RF-CH-MLD 220NM 20% 28480 9100-1611
AZRY 0787-0278 o3 12 RESISTOR 3.16K 1% .125W F TC=Ge-100 24548 CT4-1/8-T0-318%-F
AZR2 1810-0856 5 1 NETWORK-RES 14-01P 22.0kK OHM X 13 32987 4114R-647-223
A2R3 NOT ASSIGNED
A2R4 0787-0123 3 2 RESISTOR 34.8K 1% .1258 F TC=0+-100 28480 07%7-0123
AZRS 07%7-0123 3 RESISTOR 34.8K 1% 128 F T{=0+-100 28480 0757-0123
42RE 4757-0442 g 24 RESISYOR 10K 1% .125W F TL=0+-108 24548 CT4-1/8-To~1002-F
AZRT7 0757-047¢ 3 RESISTOR 162K 1% 1284 F TC=0+-10D 24546 CTd-1/8-T0-1623-F
42R8 0598-0082 7 RESISTOR 484 1% .125W F TC=0+-108 24548 CTd-1/B8-TC-4840-F
AZRG 0757-0442 ] RESISTOR 10K 1% .12Z5W F TC=0+-100 24548 CT4-1/8-10-1002-F
A2R10 G757-0442 2 RESISTOR 10K 1% . 1254 F TC=0+-100 24546 CTd-1/8-T0-1002-F
B2R11 0757-0438 3 S | RESISTOR $.1%K 1% .125& F TC20+-100 74548 CTa-1/8-10-8111+F
AZRI2 ’ NOT ASSTENED
A2RYZ 07570286 3 1% RESISTOR 1K 1% .12 F TC=0+-100 24548 LT4-1/8-10-1001+F
AZR14 1810-0424 | 2 3 | NETWORK-RES 18-DIF 4.7¢ OHM X {5 11238 161-1-R4. K
A2R1S NOT ASSIGNED
See introduction t¢ this section for ordering information
*Indicates factory selecied value
tBackdating information in Section VII 6-7
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Table 6~3. Replaceable Parts

Reference HP Part iC g Mir
Designation Number |D Qty Description Code Mfr Part Number
AZR1G 1816-0336 | 9 13 | NETWORK-RES 18-DIP 470.0 OHM X & 11236 761-3-R4TH OHMS
AZR17 1816-0336 | 9@ NETWORK-RES 18-DIF 470.0 OAM X 8 11236 761-3-R4T0 OHIS
A2R1E 1818-033¢ |9 NETUWORK-RES 185-DIF 470.0 ORM X 8 11236 761-3-R4T0 OHMS
AZRYTS 1810-0330 |9 NETUORK -RES 18-0IF 470.0 OHT X 8 11236 761-3-R4T0 OHMS
A2R20 1810-6330 | 8 NETUORK-RES 18-01P 470.0 OHM X 8 11236 751-3-R4TH OHMS
AZR21 1810 -0441 3 1 NETWORK-RES 14-0IPA70.0 OHM 11238 TE0-1-R4T0
AZRZ2 1810-0848 |5 2 | NETWORK-RES 16-0IP 150.0 OHM X 15 32887 | 4T14R-0B8-153
A2R23 1816-0849 | S NETWCRK-RES 16-0I0 150.0 OHM X 15 32887 | 4114R-088-15%
A2RZ4 NOT ASSIGMED
AZR25 NOT ASSIGNED
A2R2E 1810-0320 | ¢ NETUWORK-RES 18-DIP 470.0 OHM X 8 11238 | 761-3-RAT0 OMHMS
azR2Y 1810-0330 | & NETUORK-RES 16-DIP 470.0 OHM X 8 11236 | 781-3-R470 OMS
AZR2E 1810-0330 | @ NETLORK-RES 16-DIP 470.0 OHM X 8 11236 | 761-3-RA0 OMIS
AZR29 1810-0330 | ¢ NETUORK-RES 15-DIP 470.0 OHM X 8 11236 | 781-3-R470 CHNS
42830 1810-0330 | 8 NETUORK-RES 16-DIP 470.0 OMM X 8 11236 | 761-3-R470 OMMS
A2R31 1810-6330 | § NETWORK -RES 16-DIP 470.0 QMM X 8 11236 T61-3-R4ATD OHMS
A2R32 1810-0330 |8 NETWORK-RES 16-DIF 470.0 OMM X 8 11236 761-3-R470 OHMS
A2R3Z 1810-0330 | 9 NETWORK-RES 18-DIP 470.9 OMM X 8 11236 781-3-R470 OHNS
Azt 18201568 | 8 4 | ICBFR TTL LS 8US QUAD 01295 SNTALS128AN
ARU2 1820-1201 6 1 IC GATE TTL LS AND QUaD 2-INP 01265 | SNTALSOBN
A2U3 182071188 |1 1 I IRV TTL LS HEX 1-INP 01295 SNT4LSO4N
AZU4 1888-0047 | S 2 | TRANSISTOR ARRAY 16-PIN PLSTC OIF 13606 | ULN-2003A
AZUS 1858-0047 | 8 TRANSISTOR ARRAY 16-PIN PLSTC DI 13606 | ULN-20034
A2U6 1826-0759 | @ 1 1T COMPARATOR GF QUAD 14-DIP-C PKG 04712 | LM339T
azu? 1820-1216 | 3 2 | ICDCOR TTh LS 3-TO-8-LINE 3-INP 01285 | SNT4LSTISN
a2u8 18201784 | 2 3 | ICBFR TTL LS NON-INV OCTL 27014 | DMBILSESN
Az 1820-1987 |8 3 | IC SWF-RGTR TTL LS COM CLEAR STOR 8-BIT 34335 | AM74LS298N
AZUTO 1820-185¢ | 9 24 | TICFF TTL LS D-1YPE OCTL 01295 | SNT4L$3TIN
AZULY 1820-1858 9 IC FF TTL LS D-TYPE GCTL 0129% SNTALSITIN
A2UI2 1820-1858 | 9 IC FF TYL S D-TYPE OCTL 01295 | SN74LSITIN
A2013 1820-1858 | @ IC FF TTL LS D-TYPE OCTL 01285 | SN74LSITIN
A2U14 1820-18%8 | 9 IC FF TTL LS D-TYPE OCTL 01295 | SNT4LSITIN
AZU1S 1820-1858 | 9 IC FF TTL LS D-TYPE OCTL 01295 | SNT4LSITMN
ARUIE 1820-1858 | @ IC FF TTL LS D-TYPE OCTL 01298 SN7ALS3ITIN
AU 1820-1838 |9 IC FF TTL LS D-TYPE OCTL 01285 SNTALSITIN
AZUIS 1820-1858 | © IC FF TTL LS D-TYPE OCTL 01295 | SNTALSITIN
AZU19 1820-1888 | @ IC FF TTL LS D-TYPE OCTL 01285 SNTALS3TIN
a2U20 1820-1858 | § IC FF TTL LS D-TYPE OCTL 04285 SNTALS3TIN
a2uzy 1820-1858 1 g IC FF TTL LS D-TYPE acti, 01285 SNTALSITIN
a2uU22 1820-1858 | & IC FF ITL LS O-1YBE OCTL 9129% SN7ALSITIN
A2y23 1820-1858 | 9 IC FF TTL LS D-1YPE OCTL 01298 SN7ALS3TIN
A2u24 1820-1858 | ¢ IC FF TTL LS D-TYPE OCTL 91298 SN74LS3TIN
A2U2% i8z20-1888 | @ IC FF TTL LS D-TYPE OCTL $129% SN74LS3TN
AZUZ6 1820- 1987 5 IC SHF-RGTR TTL .5 £OM CLEAR STOR g-BIT 34335 AMTAL 529N
AZUZY 1820-1216 | 3 IC DCOR TTL LS 3-TO-B-LINE 3-INP 91285 SNT4.5138N
AZUZ8 1820-1427 | 8 1 IC DCOR TTL LS 2-TO-4-LINE DUAL 2-INP 91285 SN74L.S156N
AZUZS 1820-1416 | 5 4 | IC SCHMITT-TRIS TTL LS INV HEX 1-INP 01295 SNTALSTAN
4241 8120-3299 | ¢ 1 CABLE ASSEMBLY-DISPLAY BOARD 28480 8120-329%
A3 08970-60003 | 4 1 20 MMZ IF ASSEMBLY 28480 08970-60003
A3CH 9160-46%8 Q -] CAPACTTOR-FX0 SS8BF +-1% 200VDC CER 28485 21604698
A3L2 NOT ASSIGNED
A3CE 0166-0576 | S 22 | CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 9166-0576
A3C4 G160-0578 s (CAPACTTOR-FXD | 1UF +-20% S0VDC CER 284390 £160-0578
A3CS 0160-5376 | 3 4 | CAPACITOR-FX[ 200PF +-1% 200VDC CER 28480 0160-8376
A3CH 0160-0576 | 5 CAPACITOR-FXD .1UF +-20% S0VOC CER 28480 01660876
A3CT 0160-0576 | 5 CAPACITOR-FXD .1UF +-20% $0VDC CER 28480 0160-0576
A3CE 0160-4898 | O CAPACITOR-FXD S6PF +-1% 200VDC CER 28480 0160-4698
A3C8 NOT ASSIGNED
AZC1O 0166-0576 | & CABACITOR-FXD . 1UF +-20% SOVDC CER 28430 0160-0576
A3CI1 0160-0576 | & CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0166-0576
A3C12 0160-5376 | 3 CAPACITOR-FXD 200PF +-1% 200V0C CER 28480 0160-5376
A3C13 C160-0878 | 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 §160-0576
A3C14 0160-0576 | S CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 4160-0576
A3c1s 0i60-4698 | O CAPACITOR-FXD $6PF +-1% 200vDC CER 28480 8160-4698
See introduction to this saction for ordering information
*Indicates factory selecied value
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Table 6-3. Replaceable Parts

Reference HP Part |C . Mfr
Designation Number |D Qty Description Code Mfr Part Number
A3 8 G160-0578 ) CAPACITOR-FXD . 1UF +-20% S0VOC cER 284890 9160-05878
A3C07 Q160-0578 ] CAPACITOR-FXD | 1UF +-20% S0VDC CER 28489 0r60-0578
AZCYE D160-3879 7 77 CARACITOR-FXD .O1UF =-20% 106vDC CER 28430 C160-3878
AZC1S $166-3879 7 CARPACITOR-FXD . Q1UE +-20% 100VD0 CER ZE430 01860-3875
ALC20 01BG-3878 K CAPACITOR-FXD .OVUF +-20% 100VOC CER 28429 0160-3873
302 9160-387¢ 7 CARPACTITOR-FXD _OiUF +-20% 104VDC CER 28480 J166-3873
a3522 §i160-387% 7 CAFACTITOR-FXD .GIUF «-20% 100VDC CER 28480 JiB0-3879
AZ023 G18G-387% ki CAPACITOR-FXD .O1UF «-20% 100VOC CER 28430 J3160-2879
A2C24 C180-3878 T CAPACI: JR-F¥D QIUF +-20% 10C0VDC CER 23484 2160-387%
AZC2S U160 - 4688 a9 CAPACIYOR-FXD S8PF +-1% 200WDC CER 28480 C180-4653
AZLZB NOT ASSIGNED
827 Q165-53378 3 CAPACITOR-FXD 200PF «-1% 200V0C CER 2843y Q1B0-5378
AZCZB G166 -4898 ¢ CAPACIYTOR-FXD SEPF +-1% 200VHC CER 284380 0160 -4688
AZC29 NGT ASSIGNED
A3C30 U180-%9378 3 CAPACITOR-FYT 200PF +-1% 20UvOC CER 28480 0160-5378
AZC3Y 0160-4688 8 CARPACITOR~FXD SERF +-1% 200VDE CER 28480 G180-4598
A3C32Z G180-0578 5 CAPACITOR-FXD .1UF «-20% S0VDC CER 28480 01800578
A3L23 GiaC-3878 7 CAPACITOR-FXD .GIUF +-20% 100VDC CER 28430 J180-3873
A3(24 016C-3879 7 CAPACITOR-FXD .Q1UF +-20% 100VOC CER 28480 0184-3879
A302S 0160-3879 7 CAPACTTOR-FXD .01UF +-20% 100VOC CER 28480 G1680-3879
A3C3B 0160-3879 7 CAPACTTOR-FXD LQIUF +~-20% 100VDE £ER 2BA8e Q160-3278
A3L37 01680-0576 g CAPALITOR-FXD | YUF +-20% S0VDC CER 28480 0160-0578
A3(38 0164-3874 2 3 CAPACTITOR-FXD TCRF «- SBF 200VLC CER 28480 GTBC-3874
A3C38 G16G-3879 7 CaPACTITOR-FXD ,G1UF +-20% 156VDE CER 28480 G1603-3879
A3C48 0150-3879 T CAPACITOR-FXD (Q1UF +-20% 1COVDL CER 28480 0T69-3379
A3C4 0180-3874 2 CARPACITOR-FRD 1QPF «~ SPE 2060VDC CER 28480 G180-3872
a3C4z2 G160-3879 7 CARPACITOR-FXD .0WWF »-20% 100VDC CER 28480 0165-3878
ascaz 0121-0453 3 3 CAPACITOR-V TRMR-AIR 1,7-11PF 178v 74370 187-0106~028
A3C44 G180-0576 S CAPACITOR-FXD . 1UF +-20% 50vD¢ CER 2848¢ 21B0-0576
A3C45 8180-3878 7 CAPACITOR-FXD .CI1UF +-20% 100VvDC CER 2848¢ 2189-3879
A3C48 0160-387¢ 7 CAPACITOR-FXD .OTUF +-20% 100VDC CER 28480 5150-3879
A3C4T 0550-3878 8 s CAPACITOR-FXD 1000RF +-20% 100¥DC CER 28480 0160-387¢
A3C48 0166-3879 7 CAPACITOR-FXD .QIUF +-20% 100VDE CER 2848¢ G160-3878
A3C4AS 9160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-387¢
- A3L%0 0160-3879 7 CAPACITOR-FXD .0tUF +-20% 100VDC LER 28480 J160-3878
A3CS1 G16G~3879 7 CAPACITAOR-FXD .OTUF +-20% 100¥DC CER 28480 0160-3878
A3CS2Z 61603879 7 CAPACITOR-FXD ,OTUF +-20% 100VDC CER 28480 0180-387%
43033 0168-3879 r CAPACTTOR-FXD QTUF +-20% 188VDL CER 28480 0t60-3879
43054 0160-8878 S CAFACTITOR-FXD 1UF +-20% SOVDL CER 28480 G186-0578
A3CES 0160-3879 3 CAPACTITOR-FXD \01UF «-20% 100VDC CER 28480 ¢180-3379
A3CSE 0180-05876 5 CAPACTTOR-FXD 1UF +-20% SOVDC CER 28480 0186-0576
A3CE7 0160-0%78 g CAPACTTOR-FXE | 1UF +-20% SOVDL CER 28480 160-0576
A3(e8 0160-0%76 -3 CAPACITOR-FXO . 1UF +-20% SOVDL CER 28480 0180-0576
A3CES 9160-0%76 & CAPACITOR-FXD . 1UF «-20% SOVDL CER 28480 6180-0578
A3CE0 0160-3879 7 CARPACITOR-FXD . Q1UF +-20X 100VDC CER 28480 G180-387¢9
A3CET 6180-3287¢ 7 CAPACITOR-FXD .QIUF <-20% 10GVDC CER 28480 Q160-3878
A3LE2Z 0180-0578 B CAPACTTOR-FXD .IUF ««20% B0VDC CER 28480 0160-0578
A3CE3 G160-0578 ES CAPACITOR-FXD _1UF =-20% 30VDC CER 28480 Q166-8576
A3LE4 0180-0578 & CAPACITOR-FXD 1UF «-20% SOVDC CER 2848¢ 916¢-0576
A3(BS Q162-0578 g CARACTTOR-FXD . 1UF +-20% SOVDC CER 28480 Q160-0578
A3C8E 0160-3879 1 CAPACITOR-FXD _OTUF »-20% 160VDE CER 2848¢ Q160-3878
L A3CET 0160-3878 7 CAPACITOR-FXD .OtUF +-20% 100VDC CER 28480 Q160-3878
A3LBS 3160-3879 T CARACITOR-FXD .CIUF +-20% (0OVDC LER 2848¢ 0tE0-3878
A30B% 0160-3879 ? CAPACITOR-FXD .OIUF +-20% 100VRC CER 28480 Q160-3878
A3C70 2160-3879 7 CARACITOR-FXD .CIUF +-20% 100VDC CER 28480 G180-3879
A3LTs Q360-3879 ? CARACITOR-FXD .CIUF «-20% 100VDC CER 28480 0160-3878
A3L72 A160-3878 E CAPACTTOR-FXD L O1UF «-20% 100VDE CER 28480 G160-3878
43073 0160-0578 S CAPACITOR-FXD .1UF «-20% S0VDC CER 28480 0160-0578
A3LT4 Gt65-3879 7 CAPACITOR-FXD L O1UF +-20% 100VDC CER 28480 0160-38728
A3LTS G164-3879 7 CARPACITOR-FXD .O1UF +-20% 100VDC CER 28480 ¢180-3878
A3LTE NOT ASSIGNED
43077 NOT ASSIGHED
43078 GtE6-3879 7 CARACITOR-FXD (O1UF +-20% 100VDC CER 28480 0160-3879
A3LTS QTG -3879 7 CAPACTTOR-FXD .OWWF +-20% 100VDC CER 28480 0164-3279
A3CBD 0180-3879 7 CAPACITOR-EXD ,Q1UF +-20% 100VDC CER 28480 0164-3878

www. Vilé¢iéronics.com
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Table 6-3 Replaceable Parts

Reference HP Part |C e Mfr -
Designation Number |D Qly Description Code Mir Part Number
AZC1 0160-3372 7 CAPACITOR-FXD .51UF »-20% 100VDC £ER 28480 0160-3879
43082 0180-3879 7 CAPACITOR-FXD .GIUF =-20% 10OVEC CER 28480 0160-3879
12581-1556 7 3 CONNECTOR-S6L CONT KT .018-IN-BSC-5Z 28480 1251 -1856
53082 0160-3029 E] i CAPACITOR-#XD 7.SPF »- SPF 10OVDC CER 28480 0160-302%
AJLR: 19010050 3 18 DTODE-SKITCHING 80V 200MA 2NS DG-3% an1 7! IN4150
az0RZ 1901 -0050 3 DIODE -SUITCHING 864 200MA 2NS DO-3% SKN17! IN&1B0
AZCRZ 1901-4618 & 2 DIDDE-SM SIG SCHOTTKY 22480 1901 -0618
A3CR4 1681 -6050 3 DIODE-SUITCHING 80V 200MA NS DO-335 SN1 T INdISD
A3CRS 1831 -0050 3 DIODE-SYITCHING 80v 200Ma 2NG D0-3% GN1TY 1R&1S0
AZCRE 1901 -G0S0 3 OTODE-SWITOHING &0V 206MA 288 DC-39% SN1T T th4188
AZCRT 1801 -00%0 3 DIODE-SWITCHING =0V 200MA 28§ D0-72% 9N1 74 184158
AZE1 31710-0847 3 5 CORE -SHIELDING 3EaD g2t14 58-590-85/38 PARYLENE LOATED
AJE2 §170-0847 3 CORE ~SHIELOING BEAD gR1i4 $6-690-65/38 DARYLENE CCATED
A3 12300835 i 1 CONNECTOR-RF S0 ™ PC 30-0HM 28480 1250-083%
3050-0079 3 1 WASHER-FL NM NQ. 2 . 094-IN-I0 .188-IN-OD 28480 3050-007%
A3LY 8146-0179 1 16 INDUCTOR RFE-CH-8LD 22UH 10% 28480 51400179
a3L2 9140-0178 1 INDUCTOR RE-CH-MLD Z2UH 10% 284900 3140-0178
A3L3 3140-0611 € 5 INDUCTOR RF-CH-MLD 1 .SUM 1% . 1080X, 26LG 28420 Sta-0641t
A3LS 9440-0612 7 2 INDUCTOR RF-CH-MLD 1.8UM 1% .1035DX. 2605 28480 21450612
ASLS 9100-1617 b § INDUCTOR RF-CH-MLD 3.9UH to% 28480 Y106-1617
A3LB 3100-1617 0 INDUCTOR RF-CH-MLD 3.89UM 10% 28480 3100-1617
a3y 9r40-0611 8 INDUCTOR RF-CH-HLD 1.5UH 1% .105DX, 26L8 28480 9140-0611
A3L8 9105-1817 0 INDUCTOR RF-CM-MLD 3.3UH 10% 28480 9100-1617
A3L9 $100-1817 9 INDUCTOR RF-CH-MLD 3.9UK 10% 28480 9100-1617
A3L1O $140-0178 s INDUCTOR RF-CH-MLD 22UH 10% 28480 9144-0178
AZL1T §145-0178 1 INDUCTOR RF-CH-MLD 22UH 10X 28480 9140-017¢
A3LI2 9140-0611 & TNOUCTOR RF-CH-1ILD 1.5UH 1% . 1080X. 26LG 28480 g149-0611
A3LIZ 9145-0812 7 INQUCTOR RF-CH-MLD 1.8UK 1% .1080X.26LG 28480 8148-0612
LY gt4g-0611 8 INDUCTOR RF-CH-MLD 1.5UW 1% . 10SDX. 280G 28480 $140-0611
A3L1S 9140-0178 1 INDUCTOR RF-CH-MLD 22UH 10% 28480 149-017%
A3L1B 9140-017¢ 1 INDUCTOR RF-CH-MLD 22UH 10X 28480 2140-0178
ABLYT 9146-0111 1 4 INDUCTOR RF-CH-HLD 3.3UN 10% 28480 $140-0111
A3LTE 9148-0111 1 INDUCTOR RF-CH-MLD 3.3UM 10% 28480 91400111
43018 9140-017% 1 INDUCTOR RF-CM-MLD 22UM 10% 28480 $140-5179
A3L20 9140-017% 1 INDUCTOR RF-CH-MLD 22UW t0% 28480 2145-6179
43021 $100-1817 ¢ INDUCTOR RE-CH-MLG 3.9UH 10% 28480 8100-1817
322 9100-1817 a INDUCTOR RF-CH-MLD 3.9UK 10% 28480 9100-1817
421,23 910581817 ¢ INQUCTOR RF -CH-MLD 3.9UH 10% 23480 9100-1817
43124 §i65-1817 o INDUCTOR RF-CH-TLD 3.9uM 10% 28480 9tog-1617
A32E 9148-0111 1 INDUCTOR RF-CH-UILD 3.3U4 10% 28480 9140-8111
AZLZE 9140-0178 1 INDUETOR RF-CH-MLO 22UH 10% 28480 9140-0179
AZL27 9140-0111 1 INDUCTOR RF-CH-MLG 3, 3UH 10% 28480 9140-0111t
4301 1654-0345 8 3 TRANSISTOR NPN 2NS178 SI 10-72 PO:200My 04712 INS1TS
A342 18850235 7 ) TRANSISTOR J-FET N-LHAN O-HODE 15-52 SI 04713 U314 (SELECTED)
A303 1853-0405 9 4 TRANSISTOR PNE SI PO=300MW FT=850MHZ 04713 2N4208
A3G4 1855-023% 7 TRANSISTOR J-FET N-CHAN D-MODE 70-52 §I 04713 U31G{SELECTED)
A3GS 1854-0597 2 3 TRANSISTOR NPN ZN5943 SI T0-33 PD-tl 04713 2K5843
12050031 0 & HEAT SINK TO-5/T0-39-C8 28480 t20%-0011
A3GS 185540420 2 9 TRANSISTOR J-FEY 2N4381 N-CHAN D-NODE 01285 2N433
AZQ7 1855-023% 7 TRANSISTOR J-FET N-CHAN D-HCDE T0-52 ST 04713 U31C{SELECTED
A308 18530808 g TRANSISTOR PNP SY PD=300HY FT:8S0MHT 04713 ZN4AZ08
A30S 18880420 2 TRANSISTOR J-FET 2NA39! N-CHAN D-RQDE 01285 ZN4A3%
AZG1T 1854-0597 2 TRANSISTOR NPN 2N5843 ST T0-39 PO=i1u 04713 2N5343
12050011 0 HEAT SINK T0-5/10-38-CS 28480 1205-0611
A3Q11 18%4-0587 2 TRANSISTOR NEN 2N5843 SI T0-33 PO:1§ 04713 2N5943
1205-0011 0 HEAT SINK TO-5/T0-39-C$ 23430 120%-0011
A3Q12 1858-0420 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MOCE 01295 2N4381
A3Q1 19550420 2 TRANSISTOR J-FET 2N4381 N-CHaN D-MOCE 01285 2N4381
A3G14 18850238 7 TRANSISTOR J-FET N-CHAN D-MODE TO-%2 SI 04713 U310 (SELECTED)
43015 1853-040% 8 TRANSISTOR PNP ST PD=360My FT=8S0HHZ 04713 2N4209
A3Q16 1855-0420 2 TRANSISTOR J-FET 2N4381 N-CHanN D-#OGE 01295 2N4381
A3Q17 1855-0420 2 TRANSISTOR J-FET 2N4391 N-CHAN D-MOOE 21298 2N4381
A3Q18 185%-023% 7 TRANSISTOR J-FET N-CHAN D-MODE T0-82 Si 04743 U310 (SELECTED)
A3019 18%3-0405 E] TRANSISTOR PNP SI PD=300MW FT-8390HZ 04713 2N4208
See introduction to this section for ordering information
*indicates factory selected value
6-10 +tBackdating information in Section VII
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Table 6-3. Replaceable Parts

Reference HP Part :C . Mfr
Designation Number |D Qty Description Code Mir Part Number
A3020 t1354-0345 2 TRANS[_"UR NBN 2NS179 ST T0-72 PL:200My Qa2 NG TS
120%-0037 ¢ 2 HEAT SINK TQ-18-CS 23480 1205-0037

A302Y 18%4-0688 5 1 TRANSISTOR NPN SI TO-72 PDR=200MW FTeaGH? 28480 1854-06385

RIRT 0898-3193 9 g RESISTOR 3.83K 1% 1294 F TC=0+-300 24548 CTa~1/8-T4-2831-F

ARz 8757-0442 g RESISTOR 10K 1% 125U F TCzf+-100 24546 £T4-1/8-T9-1002-F

AZR3 0757-0428 ? 3 RESISTOR 1.1K 1% 125k F TC:0+-300 24546 CY&-1/8-T0-1161-F

azRa G787-0873 J 2 RESISTOR 1. 82K % S F TR+ 108 28480 ¢IsT-0872

AZRS 07570294 3 & RESISYOR S1.1 1% 1254w F To:d--3040 24548 CY4-1/8-T0-S1RT-F

AZRE 4757-028¢ 2 RESISTOR 1K 4% 1286 F TC:=0~-100 24548 LI&-t/8-T0- 1001 -F

AZRT 2787-0286 3 RESISTOR 1K % .125u F IC:0+-31C0 24548 LY4-1/8-T0- 1001 -F

AZRE 0757-0402 1 pd PESISTOR 110 3% 12584 F TC=8+-100 24548 CT4-1/8-T0~111-F

AZRS CE38-308% 4 1 RESISTOR 1.78¢ 1% .54 F TC=0+-180 23480 J648-0089

ASRIG G757-0384 0 RESISTOR 21.1 % 1284 F TC=0+-109 74548 CT4-1/8-T0-31R1-F

L3R 0757-9384 4 RESISTOR S%.% 1R . 128W F TC=0--189 4548 CT&-1/8-10-5131 -F

AZRIZ 2757-0463 q 2 RESISTOR 82.5K 1% 125U F TC:G+-109 24548 {T4-1/8-10-8252-F

AZRY3 5698-3182 ] S RESISTOR 46.4K % 1264 F TCsG+-100 24548 CTart/8-70-4842-F

AZR1A §757-0442 3 RESISTOR 10K 1% 1284 F TC:0+-100 23548 LTé-t/B«T0-1002-F

AZRIS 8787-0485 g 13 RESISTOR 100K % 1284 F TC=0--100 24546 CTa1/8-TO-1003-F

A3R1E 0757-02%8 4 3 RESISTOR 75 1% 128 F TC=g~-100 24548 CT&-1/8-T-ToR0-F

A3R17T? 0757-0387 3 1 RESIRTOR BB.Y 1% 1284 F TC=0+-100 24548 CT4-1/8-TH-88R1-F

A3R18 0757-0817 2 2 RESISTUR 780 1% .SW F TC-.r-100 28480 0757-0817

AZR1G 2100-3298 8 ! RESISTUR-TRIMR 1K 10% C TOP-aDJ 17-TRN 28480 2100-3296

A3RZ0 2787-0288 i 3 RESISTOR 8,08 1% 125U F TCa0e«100 19701 SO033R-:/8-T0-8091-F

AGRZ1 9757-0280 3 RESISTOR 1K 1% 1284 F TC:G+-100 24548 LY14-1/8-T0-1001-F

AZRZ2Z 0698-3183 g RESISTOR 3.83K X .7T25W F TC:0=-1G0 24548 {T4-1/8-T0-3831-F

A3R23 07570401 g 10 RESISTOR 100 3% 12546 F TC:0=-100 24548 LT4-1/8-T0~181-F

A3R24 B757-0418 7 7 RESTISTOR 511 5% 1254 F TC:=0--104 Z4548 CYT4-1/8-T0-S11R-F

A3R2S 0698 -8608 7 1 RESISTCR 450 1% 1254 F TC=0+-2% 28480 A69L-8606

A3R26 0598-6364 4] 1 RESISTOR S0 1% .12SW F TC=0+-2% 28480 0698-5364

A3R27 0698-3434 g 1 RESISTOR 34.8 1% .12%4W F TC=0+-100 28480 0688-3434

AZR2E 0787-0442 9 RESISTOR 10K 1% .1280 F TL:0+-100 24545 CT4-1/8-70-1002-F

AJRZG 0757-046% & RESISTOR 100K 1% 128k F TC:=0+-100 24546 CT4-1/8-TO-1003-F

A3R30 8757-046% & RESISTOR 100K t% 128k F TC:0+-100 24548 CT4-1/8-TO-1003+F

A3R3 $658-8827 4 3 RESISTOR 111 1% 1234 F TC=0+-190 28480 0588-8827

A3R32 ¢598-3162 a RESISTOR 4B.4K 1% 128U F T{=20+-100 24548 CT4-1/8-10-46842-F

43R33 0757-0442 3 RESISTOR 15K 1% 125w F TC=G+-100 24548 CY4-1/8-T0-1002-F
! 43R34 4757-0398 4 RESISTOR 7% 1% 1284 £ TC=0+-100 24548 1 LT4-1/8-70-T75R0-F

43R3S 3588-3430 g 1 RESISTOR 2V.5 1% 1280 F TC:0--100 (3888 PMESS-1/8-T0-21RS-F

A3R38 2100-2060 2 1 RESISTOR-TRMR S0 20% £ T0P-a0) 1-TRK 73138 82PRSC

AZR3Y 0757-0817 2 RESISTOR 750 1% (5 F TLe0--102 28480 0787-0817

AZR38 05888-3152 8 RESISTOR 3.83K 1% .12%W £ TC:0+-128 24546 €T4-1/8-TO-3831-F

A3R3Q 0787-0416 7 RESISTOR 511 1% 125W F TC=0+-900 24548 ET4-+/8-TO511R-F

ABRAC 97T57-0288 t RESISTOR 08K 1% 1268 F TC:0=+100 14701 S033R-1/8-T0-9081-F

AZR4E1 Q7570288 3 RESISTOR 11X 1% .3284 F TC:0v-100 24546 CTa~1/8-T0-1001-F

AZR4Z 0598-6448 1 1 RESISTOR 216.2 .1% .12%W F TC:0+-2% 28480 06398-5448

AZR4A3Z 0B98-6323 1 1 RESISTGR 100 1% 125k £ 7Cs0--2% 28480 0698-8323

AZRA4 0757-038% 1 1 RESISTOR 56,2 3% .125uW £ TCs0--100 24548 CTa~1/8-70+56R2-F

A3GR4AS 4757-0485 ] RESISTOR 100K 1% 125U £ TC=3--:00 24548 CT4-1/8-T6-1003-F

43R45 0787-048% & RESISTOR 100K 1% 125U F TL=0+-340 24546 {T4~1/8-70-1903-F

A3RET 06983182 2 RESISTOR 46.4K 1% 125 F TC:0e-100 24548 CT4+1 /B-T0-4842-F

A3R4AEB 0757-0442 g . RESISTOR 10K 1% .i25W & TC-0s-10% 24548 CT4-1/8-TC-1002-7

A3RAY 0757-0398 4 RESISTOR 7% % .125W F TC:C+-150 24346 £714-1/8-T0-78RC-F

AJRSD 0698-3442 g 2 RESISTOR 237 1% 125w F FC=0--100 24546 £T4-1/8-T0-237R-F

A3RS 1 0757-081% 0 1 RESISTOR 562 1% .54 F TC=(+-'00 23480 97870815

A3REZ 0698-3153 ] RESISTOR 23.83K 1% 1288 F T{=0+-100 24546 CTa-1/8-T0-383}-F

A3RS3 0757-8418 ? RESISTOR 51! 1% .128W F TC:G+~100 24546 CTa-1/8-T0-511R-F

A3RSS 07870288 .| v RESISTOR 9.58K % .125W F T(:0+-100 18701 S033R-1/8-T0-9081-F

A3RSES 07¢7-0280 3 RESISTOR 1K 1% . 128 F TC:=0+-100 24545 CT4&-1/8-70-1001-F

A3ZRSS 08638-0824 7 1 RESISTOR 218.8 1% 1284 # T(=0+-2% 28480 0899-0824

A3RS7 0598-082% g 1 RESISTOR 2B81.2 (1% .12%4¢ F TL:0--25% 28480 0699-0828%

A3RSE 0757-0402 -1 RESISTOR 110 % 1254 F TE:p--100 24348 £T4-1/8-79~711-F

A3RSS 0757-0465 g RESISTOR 100K 1% 128y F TC+0+-i50 24345 £T4-1/8-T¢-1003-F

A3R60 0757-0485 & RESISTOR Q0K 1% 125 F TC-0+-120 24546 CT4-1/8-TO-1003-F
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Table 6-3. Replaceable Parts
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Reference HP Part |C . Mtr ‘
) ; t Description Mfr Part ber
Designation Number {D Qty P Code Num
A3JRE 07570465 & RESISTOR 10GK 1% 1284 F TC:0+-100 24545 CTa-1/8-T0-1003-F
R3REZ 0757-0463 a RESISTOR 82.5K 1% 1284 F T(z0+-100 24545 CT4-1/8-10-8282-F
R3IRE3 17%7-0873 ) RESISTOR 1.82K 1% .3W F TC:0+-100 28480 07570872
A2R64 0698-3437 2 g RESISTOR 133 1% 1250 F T(:0=-100 24548 CT4-1/8-T0-133R-F
AZRES 0688-3439 4 2 RESISTOR 178 1% 1254 F TC:0--100 24848 CT4-1/8-70-17¢R-F
AZRT 0837-0015 2 1 THERMISTOR DISC S00-OMM TC=-4.4%/C-DEG 28480 0837-0015
AZTR2 1251-0800 g CONNECTOR-SGL CONT PIN ! 14-0M-88C-SZ %Q 284890 1251-0600
A3U1 1926-0217 | 4 3 1 IC 0P AMP 6P DUAL §-TO-39 BKb 07933 | RC4558T
A3U2 1826-0217 4 IC OF AMP GP DUAL £-TO-9% Pk 07933 RC4550T
A3Uz2 1826-0217 4 IC 0P anP GP OusL §-TO-88 BKG 97933 RCAGERT
ABVR1 1802-095% 3 1 DICCE-JNR 7.5V S% DO-3% PO- & YC=- 082Y 28480 1902-08%%
A1 2189-000% s} 18 RESISTOR-ZERD OKMS 22 alWG LEAD Dia 28480 2158-000%
AZuZ 3158-000% ] RESISTOR-ZERG OHMS 22 A5 LEAD DIa 28480 215%-000%
AZW3 8159-000% o RESISTOR-ZERD OHMS 22 alWG LEAD DIA 28430 2158-0095
AZu4d 8158-000% G RESISTOR-ZERD OHME 22 AWG LEAD LIa ZE4B0 8158-0005
AZUWD §159-0005 g RESISYOR-ZERC OHMS 22 AWG LEAD DIA 28480 8153-000%
aAJub §181-0014 5 2 | wIRE 24406 1x24 28480 8151-00%4
AZy7 $1%1-0014 g WIRE Z44WG 1224 28488 8151-0014
0515-088% 2 2§ | SCREW-MACH M4 X 0.7 8MH-LG PaN-HD 24480 85150885
(METRIC: NOT PART OF THE AZ ASSEMBLY,
USED TO ATTACH THE A3 ASSEFBLY TO THE
CASTING.)
A4 08976600021 3 i 300 MHZ IF ASSEMELY 28480 08370 -56002
A4C1 §160-3878 ] CAPACITOR-FXD 1000PF +-20% 100VDC CER 28480 Q180-3878
AdC2 2180-3872 ? CAPACITOR-FXD .0WUF +-20% 180VDC CER 28480 0186-3879
ARC3 0180-438% g 3 CAPACITOR-FXD 1008F +-SPF 200VDC CER 28480 0180-4388
AACA 0180-387% 7 CAPACITOR-FXD .01UF «-20% 100VDC CER 28480 0150-387%
AGCS 0180-3873 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 0160-3879
A4ACE 0160-4517 2 t CAPACITOR-FXD 1.2PF -~ 25PF 200YDC CER 28480 0165-4517
&4CT 0160-3874 2 CABACITOR-FXD 1CGRF «- SPF Z00VDC CER 28480 0160-3874
AALE 0180-a484 4 CAPACITOR-FXD 39PF +-S% 200vDC CER 0+-30 28430 0180 -4484
adce 0121-9482 4 3 | CAPACITOR-V TRMR-AIR !.3-5.4PF 175V 74979 187-0103-028
A4C1D NOT ASSIGNED
AGCT1 0121-0452 4 CAPACITOR-V TRMR-AIR 1.3-5.4PF 178V 74870 187-0103-028
A4C12 0121-048] 2 CAPACITOR-Y TRMR-AIR 1.7-118F 176¥ 74876 187-0106-028
A4C13 0160-4103 2 1 CAPACITOR-FXD Z220PF »-5% 100VOC (ER 2982 BE21-M100-C0G~221]
ALC14 NOT ASSIGNED
A4C15 0160-3878 & CAPACITOR-FXD 1C00PF +-20% 100VDC CER 28480 0160-3278
ASC1S 0160-3878 7 CAPACITOR-FXD _QtUF --20% 100VDC CER 28480 0160-3878
A4CT? 5121-0451 3 CAPACITOR-v TRMR-AIR 1,7-119F §78v 74970 187-0106-028
A4CI18 NOT ASSIGNED
A4C18 0121-0452 3 CAPACITOR-YV TRMR-AIR 1.3-5,4PF 175V 74470 187-0103-028
a4020 0185-3879 7 CAPACITOR-FXD OTUF +-20% 190VDC CER 28430 G160-3878
A4C21 9180-3879 7 CAPACITOR-FXD . 0IUF +-20% 100vDC CER 28480 Q160-3878
£4C22 0160-4383 8 1 CARACITOR-FXD 1,SPF »-, 2SPF 200V0C CER 28480 0160-4281
A4C23 0180-3878 ] CAPACITOR-FX0 1000PF +-20% 100VDC CER 28480 0160-3878
A4CRY 1801-0080 3 DIODE-SHITCHING 80V 206MA 2NS 00-38 gN1 T 1NA1SS
AACRZ 1301-8050 3 DIODE-SWITCHING &0V 206MA ZNS D0-38 SNTT 1H4158
A4EY 917G-0847 3 CORE-SHIELDING BEAC g2114 568-590-8%/38 PARYLENE COATED
A411 12680-1781 8 4 CONNECTOR-RF SMC M PC S0-OHM 28480 1280-1781
2160-0091 a 4 | WASHER-LX HLCL NO. 10 .18&-IN-ID 28480 2150 -008:
{NOT EART OF Ad ASSEMBLY)
2746-000% 3 T | NUT-HEX-DEL-CHAM 10-32-THD .109+IN-THK 60000 QROER @Y DESCRIPTION
(NOT PART OF a4 ASSEMBLY)
3050-0228 2 12 WASHER-FL MTLC NO. 10 . 203-IN-1ID 23480 30%6-0228
(NOT R&RT OF A4 ASSEMBLY)
A4t $140-0144 0 7 INDUCYOR RF-CH-MLD 4.7U4 (0% 28480 ¢140-0144
Ad4L2 NGT ASSIGRED
A4L3 q1005-2247 4 1 INOUCTOR RE-CH-MLD 100NM 10% 28480 $100-2247
AdLG 08570-800031 & a IDCTR IF 300 M2 28480 $8870-890002
A4LS 08970-80003 | & IDCTR IF 300 MHZ 28480 08Y70-80063
See introduction to this section for ordering information
*Indicates factory selected value
6-112 rBackdating information in Section VII
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Table €-3. Replaceable Parts _

AN R RGO L A A WD

Reference HP Part iC g Mir
A - 1 Description Mir Part Num
Designation | Number |p| QY P Code art Number
446 NOT ASSIGMED
AALT ROT AS3IGNED
A4LB D8370-80003 | 6 IOCTR IF 300 MuZ 28480 0897080003
A4LY 089TH-BOG03 | & IDCTR IF 300 MMZ 28480 08970-80003
A4 1O S149-0144 [ INDUCTOR RF-CH-MLD 4.7UW +-10% 91637 -2 4.7 10X
AdHP1 08970-00015] 2 1 1 suIELD 300 MH2 28480 | 08970-00015
A4Q1 1854-0587 2 TRANSISTOR NON 2NS943 ST TO-3% PD=1y 04713 2NEQ4A3
1205-0011 k] HEAT SINK TG-5/70-38-C8 $3103 22268
A402 t854-034% -] TRANSISTOR NPN 2NS178 SI TO-72 PD=200M 04713 2M8179
AAQZ 1853-045% 2 T TRaNSISTOR PNP S PDeS25HW FT=200MHZ 28480 1853-0459
AAC4 1854-0591 1] 1 TRANSISTOR NPN ST PDs180RW FT=4GM7 25403 BFRI0
A4RT 0698-3154 ] 1 RESISTOR 4.22K +-%% 125U TF TC=0+-100 12488 CTa-1/8-TD-422%-F
AdRZ GT97-0442 3 RESISTOR (0K +-1% . 125( YF TC=z0+-108 12488 CTa-178-T0- 1002 -F
AR §757-0441 8 1 RESISTOR 8.25K +-1% 1254 TF TCe0+-100 12488 CY4-3/8-T3-B2%%-F
AdR4 $4797-0200 ¥ 1 RESISTOR S.62K +-1% 125U TF TC=z0+-100 12488 CT4-1/8-T0-5821-F
AQRS 0787-0438 | 3 RESISTOR §.13K +-1% . 1284 TF TCs0+-100 12498 | CTa-1/8-To-5111-F
AdRE A787-0424 7 RESISTOR 1.3K »-1% 125U TF TC=0«-100 124398 CT4-1/8-TH-110%-F
A4RT 0698~ 34468 3 2 RESISTOR 383 »-1X 125U YF TC=z0+-100 12488 CYa-%/8-T)-383R-F
ALRS 9787-0280 3 RESISTOR 1K «-1X 125U TF TC=0+-100 124498 CY4-t/B=T0-1041-F
ARG 0187-027¢ o] RESISTOR 3.18K +-1% 1250 TF TCxDe-100 12498 CYa-1/8-TH-2186!-F
AdR10 0698-0082 8 1 RESISTOR 1.96K +-1X 1254 TF TC=0e+-100 12498 CT&~-4/8-TQ-1961-F
. A4RTY 0698-3438 3 2 RESISTOR 147 +=1X _126) TF TLafle-100 12498 CT4-1/8-TO~147R-F
AdRIZ 0ENE- 3448 3 RESISTOR 383 «-1X 125U TF TL:B+-100 12488 CT4-1/8-T0-283R-F
ALTRY 1251 -0800 [ CONNECTOR-SGL CONT PIN 1, 14-m1-B5C-57 50 12380 94-155-1010-01-03-00
AU 0955-0095 | 8 V| U-WAVE NIKER 50G MHZ MAX 15842 | SRa-1-85
At 8189-0005 | ¢ RESISTOR-ZERG OMMS 22 AwG LEAD DIA 11502 | Y20 174
ASY1 1GAY-80G0 F4 1 THIN FILM CKTY 28480 1GAY -BO00
3050-0786 g ] WASHER-FL NM NG 0 .083-IN-ID .187-IN-0D 51508 t05-.918-T-1
0515-0885 2 SCREL-MACK M4 X 0.7 8MM-LG PAN-WMD 28480 0515-088%
{METRIC; NOT SaARY OF THE a4 ASSEMBLY.
USED 70 ATTACH THE ad ASSEMBLY YO THE
: CASTING. }
S NOT ASSIGNED
A5 08970-60042 1 1 | INPUT ASSEMBLY (RECOMMENDED 28490 | 08970-60042
REPLACEMENT FOR 08970-80001}
a5 08970-850421 9 1 | RESTORED 08970-80042, EXCHANGE REQUIREC | 28480 | 08970-69042
ABC 0180-3879 {7 CARACITOR-FXD .O1UF +-20% 100VOC CER 09985 | RPE1Z1-105XTRIGINIOGV
ABC2 HOT ASSIGNED _
ABC3 0180-3879 | 7 CAPACITOR-FXD .0I1UF +-20% 100VDC CER 09969 | RPE121-108XTRIOIMIOOY
ABC4 0180-3879 7 CAPACITOR-FXD .OIUF +-20% 100VDC CER 03869 ROET21 -108XTRIO3M100Y
A8CS 0180-3879 |7 CAPACITOR-FXD .01 +-20% 100¥DC CER 09988 | RPE1Z1-108X7R103MTI00Y
ABCE 0180-327% 7 CAPACTTOR-FXD .01UF +-20% 100VDC CER 08969 RPE121 - 108X TR103M100V
ABC? 0160-3879 7 CAPACITOR-FXD .0tUF +-~20% 100VDC CER 09969 RPE121-108SXTR103M1I00V
ABCS 0160-3879 7 CAPACITOR-FXD .GtUF +-20X 100VDL CER 09989 RPE121-10SX7R10IMI00V
ABCS 0160-3878 7 CAPACTITOR-FXD .G1UF +~20% 100VDC CER 095689 RPE121 108X TR103M100V
48C10 01603876 |7 CAPACITOR-FXD .010F +-20% 100VDC CER 09989 | RPE1Z1-105XTR103MH00Y
48C11 01603879 | 7 CAPACITOR-FXD .O1UF +-20% 100VDC CER 0998% | RPE1Z1-105XTR103MHI00V
ASC12 c160-3879 7 CAPACITOR-FXD .0%UF +-20% 100VDC CER 99968 RPE121-108XTR1O3M100Y
ABC13 0180-3879 7 CAPACITOR~-FXD .O1UF +-20% 100V CER 05963 RPE1 21 -10SKTIRIOZMIO0V
ASC14 0160-3878 ? CAPACITOR-FXD .04UF +-20% 100VDC CER 99988 RPE121-10SXTR1O3M100V
ASC15 0160-3879 | 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 0996 | RPET21-108X7R103M100V
ABC1E 016c-3879 T CARPACTTOR-FXD .OVF +~20% 100VDC CER 094965 RPE121-108XTR103M100V
ABCY 01864034 5 1 CAPACITOR-FXD 330PF +-5% 100VDC CER 059638 RPE121-108C0G331 7100V
ABC1S 0160-3879 7 CARACITOR-FXD .01UF +-20% 100VDC CER 09969 RPE1Z21-108XTR103M100Y
ABC1S NOT ASSIGNED
ABC20 owss-3878 | 7 CAPACITOR-FXD .OVLF +-20X 109VDC CER 09963 | RRET21-105X7R103MI00V
ABCRY 1901-0050 | 3 DIODE-SWITCHING 8OV 200MA ZNS DO-35 NI | tN41S0
ABCRZ 1901-00%0 3 DICOE-SWITCHING 80V 20084 2NS DO-35 N1 T tNALSS
ABCR3 18061 -GOSC 3 DICCE-SUITCHING 8OV 200MA4 2NS DO-38 N1 §NG1SO
ABCR4 1801 -0050 3 DICDE-SWITCHING BOY 200NMA 2ZNS DO-35 Nt ENAIBD
ASCRE 1901-0050 3 DICCE-SWITCHING B0V 200Ma 2NS DO-35 N1 T INS150
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Table 6-3. Replaceable Parts

Reference HP Part |C e Mtr
Designation Number |D Qty Description Code Mfr Part Number
AECRS 1901-0041 1 t DIODE-SCHOTTRY SM SIG 28480 190° - 094!
AB 12501781 8 CONKECTOR-RF SHC 1 PC S0-OHM 98291 050-051-028%
2180-00%! 4 WASHER-LK MLCL NO. 10 .194-IN-ID 284820 2180-009!
(NQT PART OF A ASSEMBLY}
2740-0001 3 NUT-HEX-DB| -CHAM 16-32-THD |, 10%-IN-THK 60000 ORDER BY DESCRIPTION
INOT PART OF AS ASSEMBLY)
3050-0226 2 YASHER-FL MTLL NO. 10 L 203-IN-ID 80120 ANGEOLIOL
{NOT PART OF AE ASSEMBLY)
ABI2 1250-4781 8 CONNECTOR-RF SMC #1 PC 50-0OwWn 98291 050-051-0289
2189-0061 4 WASHER-LYX HLCL NO. 10 ,184-IN-ID 28430 2180-6081
{NOT PART OF A8 ASSEMBLY)
27458001 3 NUT-HEX-DBL-CHAM 10-32-THD |, $09- IN-THK o000 ORDER BY DESCRIPTION
(NOT PART OF AB ASSEMBLY)
3050-0226 2 WASHER-FL MTLC NO. 10 ,203-IN-ID 80120 ANSBOCIOL
[NCT PART OF a8 ASSEMBLY) .
ABK1 0490-1361 ? S RELAY 2C 12vDC-COIL 1A 2%0VAC 11532 412Y25-0407
3056-0737 0 S 1 WASHER-FL N1 t/4 IN ,284-IN-I0 . 4-IN-0O0 88928 8622-32-7
ABK2 04201361 7 RELAY 2C 12VDC-COIL 1A 250vaAC 11832 412v25-0407
3050-0737 ¢ WASHER-FL NM /4 IN ,254-In-ID .4-IN-OD BE92E | S822-32-7
aBK3 04901361 7 RELAY 2C 12vDC-COIL 1A 250vAC 11632 | 412v25-0407
3050-6737 0 WASHER-FL NI 1/4 IN .284-IN-ID . 4-IN-OD 88828 1§ %622-32-7
ABK4 048013861 7 RELAY 2C t2vDC-COIL 14 250val 11832 {1 412v25-pag7
39540737 s3 WASHER-FL NM 1/4 IN _264-IN-ID . 4-IN-QD 88928 5822-32-7
ABKS 0480-1361 7 RELAY 2C 12vDC-COIL 14 250VAC 11832 412Y25-0407
. 3080-0737 g WASHER-FL NIt 1/4 IN .254-IN-ID .4-IN-QD 86928 £522-32-7
ABL! 3140+0144 o INDUCTOR RF-CH-MLD 6. 7UH »-10% 918637 IM-2 4. 7UK 10X
ABL2 9140-5144 0 INDUCTOR RF-CH-HLD 4.7UH +-10% $1837 | Im-2 4. 7UH 10%
ABL3 9140-0144 6 INDUCTOR RF-CH-HLD 4.7UK <-10% 91637 IM-2 4.7UH 10%
ABLS $140-0144 o INDUCTOR RF-CH-MLD 4.7UM «-10% $1637 T2 4.7UH 10%
ABLS 9140-0144 ] INDUCTOR RF-CHMLD 4.7Uk +-10% 81637 IM-2 4. 7uH 10%
ABQ! 1854-0864 [ 1 TRANSISTOR NPN PD=400M 29480 HXTR-6105
ASQ2 1854-0863 ) ' TRANSISTOR NPN PD=4S0My 28480 HXTR=-210%
802 1853-0458 3 TRANSISTOR PNP SI PD=62SMi FT=200MHZ 28488 1853-0458
ASQ4 1953-0453 3 TRANSISTOR PNP ST PD=62SMY FT=200mZ 284320 18530458
AGR: BTST-0401 [ RESISTOR 100 +-1% 1254 TF TC:0+-108 12498 | CTa<1/8-T0-101-F
ASRZ 0645-0082 ' 6 | RESISTOR 96,25 +-0.1% .25W TFN TC=0+-50 91827 | MFF-1/4-39
AGR3 06%8-0081 ) 3 | RESISTOR 71.15 «-0.1% ,25W TFN TC=5+-80 91637 | MFF-1/4-3%
ABRS 0658%-0682 1 RESISTOR 96,25 +-0.1% .25W TFN TC=d+-80 91637 | MFF-174-3%
ABRS 0757-0401 g RESISTOR 108 «-1% 1250 TF TC=0+-105 12498 CT4-1/8-TG-101-F
AGRE 0698-1308 4 6 | RESISTOR 51,1 +-1% .05 TF TC+0+-100 £2498 | ¢T3
AGR? 0698~ 7253 8 2 | RESISTOR S.11K +-1% 054 TF TCs0+-180 12488 | C3-1/8-T0-5111-F
AGRB 06898-1308 4 RESISTOR 61,1 +-1% 05U TF TC:0+-100 12498 cr3
AGRY 0595-1308 4 RESISTOR S1.1 +-t% 0S4 TF TC=0+-100 12438 €T3
ABR10 0858-1124 2 § RESISTOR 261 +-1% 05U TF TCr0+-102 12666 M8a 0204
BBRYY 0658 - 3447 4 i RESISTOR 422 +-1% 125 TF TCxD+-100 12498 CT4-1/8-10-422R-F
ABR12 069%-1308 4 T} RESISTOR $1.1 +-1X 05U TF TC=0+-100 t2498 cT3
ASRT3 06899-1308 & RESISTOR §1.1 +-1% .0SUW TF TC:0+-108 12488 | ¢T3
ABR14 0757-0438 3 RESISTOR 5.11K +~T% 125 TF TC=0+-100 12498 | CT4-1/8-T0-5111-F
ABR1S 0698-2185 H 2 | RESISTOR 4,645 +-1X% .125W TF TC=0+-100 12498 | CT4-1/8-70-4641-F
ABR1E 0699-1308 4 RESISTOR 51.1 +-1% .05 TF TCe0+-100 12498 | ¢T3
ABRE7 0888- 7253 8 RESISTOR 5.11% «-1X _0SW YF TC=0+-100 12496 C3-1/8-T0-8111-F
ABRYE 98891309 5 6 | RESISTOR 61,9 +-1% .05k TF TCx=0++100 12498 | ¢T3
ABR: S 06899-1123 |1 1 RESISTOR 195 +-1X .0SW TF TCe0+-100 12666 maA 0204
ABR20 2689-1308 s RESISTOR 61.9 +-1% 05U TF TC=0+-100 12498 | (T3
ABRZ1 0888-3132 4 2 | RESISTOR 26! +-1% 1258 TF TCxz0+-108 12438 | cT4-1/8-T0-2610-F
AGR22 0§99-1308 ) RESISTOR 61,9 «~1% .0SL TF TCx0+-100 12498 CT3
AGRZ23 0787-0401 0 RESISTOR 190 +-1X 1256 TF TCx0+-194 12438 CTd-1/8-T0-101-F
ASR24 08898-1309 S RESISTOR 61.9 +~i% 08U TF TCz0+-100 12498 eT3
ABR2S 0889-1308 H RESISTOR 61,9 «-1% _0SU TF TCxD+-100 124398 ¢T3
ABR2E 0899-130% S RESISTOR 61,9 «-1% .0SUW TF TCe0+-10D 12438 o]
ABR27 0757-0401 0 RESISTOR 100 +-1X ,125W TF TCeg+-199 12498 | CT4-1/8-T0-101-F
ABR2E 0689-0092 1 RESISTOR 96,26 +-0.1% 254 TFN T{ed+-50 91637 | mFF-1/4-39
ABRZS 0689-0081 9 RESISTOR 71.15 »-C.1% .25W TFN T{=0+-50 91837 | MFF-1/4-3%
ABR3D 0693-0092 1 RESISTOR 96,25 +-0.1X .25W TFN TCxD+-50 $1637 { MFF-1/4-3%

See introduction to this section for ordering information
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Table 6-3. Replaceable Parts

Reference HP Part IC I Mfr
\ ; H Description Mtr Part Num
Designation | Number D] QtY P Code art ber
ABR31 0757-04 o] RESISTOR 100 «-9% 1284 TF TL:0--150 12438 LTadr$/8-T0-101-F
ABR32 0639-0482 ] RESISYTOR 96.2% +-0.1% 280 TFN TC:0+-50 £1637 MEE-1/4-39
ASRIZ 4699-0091 & RESISTOR 71.15 ««0_1% .284 TFN TC:0--%0 91637 MEF-1/4-38
ASR3IG 0693-0092 H RESISTOR 96.25 ++0.1% 2586 TFN TC:0+-%0 91637 MEE.1/4-39
ABR3G 0688~3438 4 RESISTOR 178 «~t% 1264 TF TCeB--10C 12498 CTd~1/8-T0-178R-F
ABR3E 0727-00%4 g 2 RESISTOR 436.2 +-0.5% .28y OF TL:0-500 81637 DC-t/8-18
ABR3Y 06983438 3 RESISTOR 147 «-1% 1284 TF TC:0+-100 12488 CT4-1/8-TO-147IR-F
ABR38 0727-0008 g 1 RESIETOR 11.81 +-5.5% 250 CF T0:0-800 1637 DC-1/4-18
ABRIGT 0688~ 3451 9 1 RESISTOR 133K »-1% 1254 TF TC=0--100 12438 CTa-1/8-T5-1333-¢
ABRIG® 0B98-3457 1 2 RESISTOR 147K +-1% 1254 TF TCs0+-500 124598 CT4-1/8-T0-1473-F
ABR3GY 0757-041 3 2 RESISTOR 182K +-1% 1264 TF TCsDe-500 2498 CTa-1/8-T0-1823-F
ABRAD 0727-0074 ¢ RESISTOR 436.2 +-0,8% 25U OF TS+0-500 Si837 DLt /4418
ABR4Y 2%100-3089 7 RESISYOR-TRHR 5K 10% TeF TOR-a0Y 17-TeN oagee 3105u502
ABRAZ 2100-2655 i RESISTOR-TRHR 100K 10% TXF TOR-ADR) 1-TRN 73138 8ZPR100K
ASRTY 0839-0008 7 H THERMISTOR DISC 1K-OHM TL:=-4, 4%/C-DEG 18701 far{ik]
ABUT 1826-0268 3 1 IC OF AMP LOW-DRIFY 8-T0-88 PKG 28665 OP-95ET
ABLT 8189-5005 by} RESISTOR-ZERD OHMS 22 AWG LEAD DIa 11502 Y20 174
ABU2 8159-0005 o] RESISTOR-ZERC OMMS 22 AUWG LEAD DIA 11502 Y0 1/4
ABLS 81690008 9 RESISTOR-ZERG OMMS 22 ALG LEAD DIA 11802 Y70 1/4
ASLid 81550008 ] RESISTOR-JERC OHMS 22 AWG LEAD DIA 11502 YI0 1/4
ABLS B158-0005% ¢ RESISTOR-ZERO OHMS 22 AWG LEAD OIA 11502 ¥Z0 1/4
ABLS B8159-000% 1] RESISTOR-ZERD OMMS 22 AWG LEAD DIA 11582 ¥I0 1/4
ABWT 8159-000% & RESISTOR-ZERQ CHMS 22 AUG LEAD DIa 11802 Y0 1/4
AbuE-
ABWTO NOT ASSIGNED
ASWTY WIRE-22 AUG
ASI $BYT0-20046 7 1 t PLATE CAPACITOR 28480 HE870-20046
3515-0887 é 5 SCREW-MACH M3.5 X 0.8 8MM-LG PAN-MDY 20000 ORDER BY DESCRIPTION
(METRIC: NOT PART OF THE AS ASSEMBLY.
USED TO ATTACH THE AS ASSEMBLY TO tHE
CASTING. }
3850-0003 3 3 WASHER-FL NM NO. $ .14%1-IN-ID .375-IN-OD 73734 1471
(NOT PART OF THE ag ASSEMBLY. USED 7O
ATTACKH THE AS ASSEMBLY TO THE CASTING.)
0386-8005 1 1 SPACER-RND .312-IN-LG .18-TN-ID 28480 0380-0003
0515-0800 ? H SCREW-MACH M3.5 X §.6 14MM-LG PAN-HD 28480 0515-0800
(MEYRIC; MNOT PART OF THE A6 ASSEMBLY.
USED TO ATTACH THE A6 ASSEMBLY 1o THE
CASTING. )
A7 08970-60005{ 6 1 VOLTHETER ASSEMBLY 28asn 08370-80005
ATCE 0180-0187 8 2 CAPACITOR-FXD 2.2UF+-18% 20VDS Ta 56288 1S0D225X9020A2
ATC2 0180-01§7 g CARPACITOR-FXD 2.2UF+-10% 20VDS Ta 56289 1500225X9620A2
A3 01BO-4404 -3 2 CAPACITOR-FXD . 15UF +-10% 100VDC POLYR 27138 PRAY- . 15-108-10
A7Ce 0160-4404 [ CAPACITOR-FXD 15UF +«10% 100VEC POLYP 27738 PRAY-, 15-106-18
ATCS G160-2095 g ] CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0164 ~205%
ATCE G180-2088 8 CAPACITOR-FXD . Q1UF +80-20% 100YDC CER 28430 2160 -208%
ATCT 6I180-2055 -] CAPACITOR-FXD ,01UF +80-20% 10GVDC CER 28480 0150-2055
ATCE 0%80-4388 & CARPACITOR-FXD 100PF +-S% 200VDC CER 38869 RPEIRYT 105006101200
A0S 0180~2085 8 CAPACITOR-FXD .0QtUF +80-20% $00VDC CER 28480 0180 -20%%
ATCIG 0160-3879 7 CAPACITOR-FXD .OIUF «-20X 100VDC CER 93869 RPE12! - t0SXTRIGIMI00V
ATCRY 1901-0378 & 4 DIODE-GEN PRP 35 SOMA DO-35 SNZ83 1M3595
ATCRZ 1901-0518 8 DIODE-SCHOTTRY Sn 516 12403 S082-2800
ATCRZ 1801+0378 [ DIODE-GEN PRE 38V SCHA [O-35 9283 1N3598
ATCRY 1801-0378 1 DIQDE-GEN PRP 25V SCMA DO-3% SN283 1N3585
ALY 8140-0114 4 7 INDUCTOR RF-CH-MLD TOUM +-10% #1637 -8 18UH 19%
ATL2 grag-gisé 4 INDUCTOR RF-CH-MLD 18UH «-10% $1837 IH-8 100H 19%
AT 1853-0459 3 TRANSISTOR PNP SI PD:B2SMU FTx200MHZ 28480 18530459
ATG2 1855-030% F4 { TRANSISTOR J-FET ZN4T17& N«CHMAN D-MODE 178588 2H4117A
ATQ3 1853-0459 3 TRANSISTOR PNP ST PD=B25MU FTe200MHT 28480 $853-045%
ATQ4 1855-0420 2 TRANSISTOR J-FET 2N439t N-CHAN [-MODE 178586 2HA3N
AT0% 1853-0459 3 TRANSISTOR PNP ST $£0:825My FT+200MHI 28480 1893-0458
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Table 6-3. Replaceable Parts

Reference HP Part iC I Mir
| - Descripticon Mfr Part Number
Designation | Number D] QWY | P Code Nu
a%08 1885-0426 | 2 TRANSISTOR J-FET 2ZN&38 N-CHAN D-MODE 17856 | 2wnazo
ATQ7 1853-06458 3 TRANSISTOR PNE SI PDe625MY FT:200MHZ 28480 18S3-0453
ATQS 1855-0420 2 TRANSISIOR J-FET 2N&38t N-CHMAN D-noDE 17856 2N4291
ATRY 0757-042¢0 3 RESISTOR 780 +-1% 1284 TF TC=0+-190 12498 CT4-1/B-T0-781-F
ATRZ 0757-0428 1 3 RESISTOR 1,62K +-1% .128L TF TC=0+-100 12483 CI4-1/8-T0-1621-F
ATR3 Q7%87-0280 3 RESISTOR 1K «-1%X _ 12584 TF T(=0e-100 12498 CT4-1/8-TO-1001-F
ATRE G698-an18 $ 2 RESISTOR 10K »-1X% .14 TF TL=Qe-40 18701 S023721/8-T13-1802-F
ATRS 8ST-0280 3 RESISTOR 1K «-tX 125U TF TC=0+-100 12438 LT4-1/8-TQ-1001-F
ATRE 0787-028¢ 3 RESISTOR 1K +-1% 125 TF TC=0+-100 12498 CTd-1/8-To-1001-F
ATR7 0698-0096 s t RESISTOR 12K +-0.%% ,1W TF TCx0D+-10 09535 PRI/YO
ATRE 0889-0148 4 1 RESISTOR S7.4K «-(G.1% .1W 1F TC=204-15 0883% PRI/ID
ATRG a757-4442 ] ‘ RESISTOR 10K «-1% 125 TF TCe0s-100 t2498 CT&-1/8-T0-1002-F
ATRIG 0838-3150 ] 4 RESTSTOR 2.37K +-1% 1250 TF TCzQ0-v10Q 12498 CT&-1/8-T0-2371-F
ATR1Y 0898-3153 g RESISTOR 3.83K +-1% 1254 TF 1C=0+-100 12498 CT4-1/8-TO-3831~F
ATRIZ 0698-3150 [ RESISTOR 2.37K +-1% 125 TF TCz0=-100 12498 CT4-1/8-T0-2371-F
ATR13 GB98-3153 2] RESISTOR 3.82K ~-1% _ 1281 TF TLz0+-100 124498 CT4-1/8-To-3831 -F
ATRI4 0898-31580 & RESISTOR 2.37K +-1% 125l 1F TC=0+-100 12488 CT4-1/8-70-2371~F
ATRIS 0698-3153 ] RESISTOR 3,83K »-1X 125 ¥F TCz0e-100 124498 CTd-1/8-7T0-3831-F
ATR16 £787-04189 9 RESISTOR £81 »-1% _1250 TF TC=0+-100 12498 CT4-1/8-T0-681R-F
ATR1T? 4757-0418 b RESISTOR S81 =-1X _1254 TF T{=0+-100 12488 CY4-1/8-TH-8818-F
ATRYS 8757-0419 b RESISTOR 681 +-1X 125 TF TL=0++-100 12498 £T4-1/8-TH-ER-F
ATRTS 2787-0p4a4 1 2 RESISTOR 12.1K +~1X 1280 TF TC=0+-108 12488 £T4-1/8-T0-12%2-F
ATRZG 4757-0289 2 1 RESISTOR 13.3K +-¥% 1280 TF TC=0+-108 19704 BO33R-1/8-T0-1332-F
ATR2Y 0757-0444 1 RESISTOR 12.1K +-1% 1280 TF TC=0+-100 12498 CTa-1/B-TO-12124F
ATRZ2 0683-2265% 1 4 RESISTOR 221 +-5%X 254 CC T{=-800/+1200 [RF4} CB2268%
ATRZ3 0683-2265 1 RESISYOR 221 +-5% .25k CC T{=-800/+1200 0112 CB226%
ATRZ4A Q5832285 1 RESISTOR 22M +-3% .25 CC TC=-900/+1200 01121 CB2269%
ATRZ2S 0787-0280 3 RESISTOR 1K +-1% 125U TF TCzQ+-100 12498 CTa-1/8-TO-1001-F
ATR2E 07s7-0418 & RESISTOR B8 +-1% 1251 TF TC:0+-165 12488 CY4-1/8-T0-881R-F
ATRZT 0688-3150 & RESISTOR 2.37K +-1% 125l TF YL=0+-100 12438 CT4-1/8-T0-2371-F
ATRZE 01S7-0442 8 RESISTOR 10K +-1% 1280 TF JC-0+-108 12438 CT4-1/8-TO-1002+F
ATRZS 0688342268 ! RESISTOR 22M +-8% ,25W CC TC*-800/+1200 L3RVl CB2288
ATR3D 0757-6428 1 RESISTOR 1.82K «-1% 128U TF T{#0+-100 12488 CY4-1/8-T0-1621-F
. ATR31 0757-0428 1 RESTSTOR 1.62K +-1% 1250 ¥F TC:0+-100 12488 Ct4-1/8-T0-1621-F
ATR3Z 0757-0465 & RESISTOR 100K «-1% 1280 TF TC:0+-100 12498 CT4-1/8-T0-1003-F
ATIRIZ ¢757-0338 4 H RESISTOR 1K +-1% 284 TF 7TC:0#-100 . 12498 NAS-1/4-TO-1001-F
ATRI4 2100-3288 8 H RESISTOR-TRMR S0 20% TKF TOP-ADT 17-TRN 09968 3105u508
ATR3S GI87-0442 ] RESISTOR 10K =-5% 128U TF TCz0++100 12498 CTa-1/8=T0-1002-F
ATRIE o707 7 1 RESISTOR 1.33K +~1X _.IZSU TF TCels+-t08 12498 £T4-1/8-TH-1331-F
ATR3T7 08388-3153 9 RESISTOR 3,83k »~1X 125 TF TCe0+-100 12488 CT4-1/B-TH-381-F
ATTPY 0360-0835 9 4G CONNECTOR-SGL CONT TML-1S-PT 28480 03800535
ATTR2 12510500 2] CONNECTOR-SGL €ONT PIN 1.14-MM-BSC-S2 S50 12360 $4-155-1019-01-03-00
ATTRZ 1251 -0600 B CONNECTOR-SGL CONT PIN 1.14«MM-BSC-57 SO 12368 84-155-1010-61-03-00
ATTRS 1251 -0800 ] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-S2 SQ 12360 84-15%-1018-01-03-00
ATTRS 1251-0600 o) CONNECTOR-SGL £ONT PIN 1. 14-MM-BSC-57 5Q 12360 $4+155-1010-01-03-00
ATTPE 1251 -0660 o CONNECTOR-SGL CONT PIN 10 14-MM-85C-82 5Q 12380 84-155-1010-01-03-00
ATTPY 1251-0600 o CONNECTOR-SGL CONMT PIN 1.14-MM-850-52 350 12380 84-185-1010-01-03-G0
ATTP8 12510600 o CONNECTOR-56L CONT PIN 1.14-rmm-BSC-57 54 12360 S4-185-1010-01 -03-00
ATt 1826-0026 3 1 IC COMPARATOR PRCN 8-T0-99 X§G 2714 L3I
aTUZ 1826-0547 |3 2} IC OP AP LOW-BIAS-H-IMPD DUAL 8-0IP-9 01288 | TLOT2ACP
ATVRY 1802-0786 4 1 DIODE-ZNR ING37 9V 5% DO-7 PD:. Sy 28480 1902-0786
ATVYR2 1802-0928 B 4 IC v RGLTR-V-REF-FXD 6,6/7.25v 10-92 &xG 2m14 LH329
9515-088% 2 SCREW-MACH M4 X 0.7 8HM-LG PAN-HD 28480 0515-088%
{METRIC: NOT PART OF THE A7 ASSEMALY.
. USED TO ATTACH THME A7 ASSEMBLY 10 THE
CASTING. )
3050-0226 |2 WASMER-FL MTLC NO. 10 .202-IN-ID §0120 | ANSSOCTOL
{NOT PART OF THRE A7 ASSEMBLY. USED TO
ATTACH THE A7 ASSEMBLY TO THE CASTING.)
A 08870-60004] 5§ i NGISE POWER DETECTOR ASSEMSLY 28480 98970-60004

See introduction to this section for ordering information
*Indicates factory sefected value
6-16 February 1989
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Table 6-3. Replaceable Parts

Reference HP Part |C Iy Mir
Designation | Number {D{ QY Description Code Mir Part Number
ABCH 0160-438% 2 1 CAPACITOR-FXD 1SPF +-8% 200VDC CER 0e-30 04222 SRZOZA1S0TAA
ABCZ NOT ASSIGNED
ABLC3 018¢-438% & CAPACITOR-FXD 100PF +«85% 200VD( CER 09988 RPE121-105C0G1017200V
ABCS 01643878 7 CAPACITOR-FXD ,01UF +-20% 100VDC CER 09868 RPE121-10SXTRIO3MI00V
ABCS® 01604388 3 H CAPACITOR-FXD 330F «-5% 200VDC CER 0+-30 04222 SR1S2A330744
ABCE® 0160-4493 3 H CAPACITOR-FXD 27RF +-5% 200VDC CER 0+-230 08969 RPE121105C06270T200V
ASCS¥ 0160~4494 4 2 CAPACITOR-FXD 39PF ++5% 200VDC CER 0+-20 08668 RPEI2Y-105C0G390T200V
ABCE¥ 01604524 1 1 CAPACITOR-FXD) 24PF +-SX 200VDC CER 0+-230 09985 RPET21-108C0G240T200Y
ABCSY 01604785 F 1 CAPACITOR-FXD 36PF «-5% 200VDC CER 0+-30 09969 RPE121-108C06380T200v
ABCSY 0160-4766 3 H CAPACITOR-FXD 30PF +-5% 200VDC CER 0+-30 09969 RPET21-105C0G200I200V
ABCS® C180-4787 4 1 CAPACTTOR-FXD 209F +-5% 200VDC CER O+-30 39969 RPE121-105C0G200I200v
: 1251-1588 7 COMNECTOR-SGL CONT SKT .03-IN-BSC-$2 RND 48291 408-4844-00-0-890
ABCB 8186-43%0 1 1 CAPACITOR-FXD BSPF +-5% 200VDC CER 0+-30 09969 RPE121-108C0G680200v
ABCT 0160-4387 4 2 CAPACITOR-FXD 47FF *-8% 200VDC CER 0+-30 05969 RPE121 -105C064707200%
ABCE 0160-4764 1 2 CAPACITOR-FXD 150PF +-5X 100VDC CER 08969 RPE121 -108C6G15571006Y
ABCS 0160-4387 4 CAPACITOR-FXD 47PF +-5% 200VDC CER 0e-30 09969 RPE121-105006470T200V
ABC1Q 0t60-3879 7 CAPACITOR-FXD .Q1UF +-20% 1060VDC CER 08968 RPE121-108XTRI03MIOOY
ABCH1 0160-3879 7 CAPACITOR-FXD .0IUF +-20% 100VDC CER 08988 RPE121-1058XTR103MI 00V
ABCI2 C160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 09398 RPE121-105XTR1023M1 00V
ABC13 01803879 7 CAPACTTOR-FXD .DIUF +-2C% 100VDD CER 49969 RPE121 - 105KTR1DIMN B0V
ABC14 4180-3878 7 CAPACITOR-FXD O1UF «-20% 100VDC CER 04368 RPE121-105XTRI03MI00V
ABC1S 0160-3879 7 CAPRCITOR-FXD O1UF +-20% 100VDC CER 08869 RPE121-108X7R103MI00V
ABCI6 0160-387% T CAPACITOR-FXD ,O1UF +-20% 100VDC CER C8969 RPES 21 -10SXTRIO3MI GOV
ABC1T 0160-3879 7 CAPACITOR-FXD ,0fUF +-20% 10GVDC CER 09969 RPET21-105XTR102MIGOV
ABC18 0160-3873 7 CAPACTTOR-FXD .01UF +-20% 160VDC CER 099656 RPE$21-10SXTRIOIMI GOV
ABCRY $90Y-108S [} 4 DIODE-SCHOTTKY SN Si6 28480 SG82Z-283%5
ABCRZ $190t-1085 [ DIODE-SCHOTTKY SN 316 28480 S082-2835
ABCR3 1981-1088 [ DIODE-SLH0TTKY 51 S16 28480 §0B2-2823¢5
ABCR4 1901-1088 & DIODE-SCHOTTKY SM SIG 28480 $082-283%
ABE1 8170-0847 3 CORE ~SMIELDING BEAD 02114 $8-580-865/38 PARYLENE COATED
ABEZ $170-0847 3 CORE~SHIELDING BEAD 02114 $6-590-65/38 PARYLENE COATED
A8F1 1250-1M81 b CONNECTOR-RF SRC M P S0-0HM 88291 B856-0%1 -0289
2190-0091 4 YASHER-LK HLLL NO. 10 .194-IN-ID 28480 2190-009
{NOT PART OF A8 ASSEMBLY.)
2740-0001 3 NUT-HEX-DBL ~CHAH 10-32-THD . 109-IN-THK 20000 ORDER BY DESCRIPTION
{NOT PART OF A8 ASSEMBLY.)
3050-0226 2 WASHER-FL MTLC NO. 10 ,203-IN-ID 89120 ANSSOCI0L
(NOT PART OF AB ASSEMBLY.:
ABLY $140-0503 H 1 INCUCTOR 3.8UH +-1% . tB5D-INX.385L.6-IN H1837 In-4 3.8UM 13
ABL2 S148-0179 1 INDUCTOR RF-CH-MLD 22UH +-10% 81827 IM-4 22uM 5%
ABL3 $149-0611 6 INDUCTOR RF~CH-MLD 1.SUH +-1%X 81837 In-4 1.50M 1%
ABLA S100-1812 5 2 INDUCTOR RF~CH-MLD 3308K +-20% 91837 IM-4  33ud 20%
AGLS 8100-1812 s INDUCTOR RF ~LH-MLD 330MH +-20% 91837 In-4 33uUKH 26%
ABLS 140-010% 3 2 THDUCTOR RE-CH-MI.D 8,200 «-30% 91637 In-4 8.2uK 10X
ABLT $140-0105 3 INDUCTOR RF-CH-MLD 8,2uUH +-10% 91837 In-4 8.2 10X
ABQ1 1854-0597 2 TRANSISTOR NPN 2NS$43 ST TO-39 PD=1i 04713 25943
1205-00%1% 0 HEAT SINK T0-5/70-38-C5 13103 22268
30560405 9 1 WASHER-FI. NI NO, 0 .064-IN-1D .133-IN-00 28480 3050-040%
ABG2 1854-0719 <] 3 TRANSISTOR NPN ST T0-72 PO=S00MUY FTz4GHZ 28480 1854-071¢
1205-00637 1] HEAY SINK TO-18-0% 88978 TXBF-019-0258
ABRY 07570316 ] 1 RESISTOR 42.2 +«1X 1260 TF TCx0+-100 8439 "2
ABR2 0757-0280 3} RESISTOR 1K 1% 125U TF TCx0+-150 12438 LT4-1/8-TO-100%-F
ABR3 0757-0394 ¢ RESISTOR S1.1 »-1% 1250 TF TC=0+-100 12498 CT4-1/B-TO~51R«F
ABR4 2300-0569 2 1 RESISTOR-TRME 1M 20% TKF T6D-ADT 1-TRN 28480 Z1006-0569
ASRS 07870465 & RESISTOR 100K +-1% 1250 TF TCe0+-100 12468 CT4-1/8-T5-5003-F
ABRG 7870416 ki RESTISTOR $11 1% 1254 TF 10:0+-10% 12438 CT4-1/8-T0-511R-F
ABR7 GI57-0416 7 RESISTOR S11 +-1% ,128¢ TF TCx0#-100 12498 CT4-1/8-TO~511R-F
ABRE 9757-0394 1] RESISTOR 51.1 +<1% 1250 TF TCs0+-100 12438 CT4-1/8-TO-S1RY-F
ASRY AIET-0;8 1 % RESISTOR 681 +-1X .Sl TF TCad+-1D0 K843 M2
ABR1O AIET-0416 7 RESISTOR S11 +-1X 1250 TF TCa0+-100 12498 CT4-1/8-T0~S11R-F
ABR11 Q757-0418 T RESISTOR S11 »~1X 128U TF TLwO+-100 12488 CTa-1/8-TH~511R~F
ABR12 Q757-0442 | 8 RESISTOR 10K +-1X 125U YF TCsQ+-100 12488 LT4-4/8-TO-1002-F
A8TE1 12510600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSL-%7 5Q 12368 $4-155-1010-01-63-00

www.valééttonics.com

See introduction to this section for ardering information
*Indicates factory telected value
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Table 6-3. Replaceable Parts

Reference HP Part |C e Mfr
. : Description
Designation | Number |D|9tY P Code Mfr Part Number
Agut 1826-0471 z 1 IC OF AMP LOW-DRIFT 8-TD-99 £XG 06885 08-07CT SELECTED
ABYRY 1902-0041 4 1 DICDE-ZNR 5.11V SX DO-35 PD=. 4y 07263 INTSTA
0%15-0885 2 SCREW-TACH M4 X 0.7 BMM-LG PAN-HD 28480 0515-0885
{METRIC; NGT PART OF THE A8 ASSERSLY.
USED TO ATTACK THE AB ASSEMBLY TO TaE
CASTING. )
AS 08870-60047| 6 i POWER SUPPLY ASSEMBLY 28485 0BS70-60047
AgCY 0160-712¢6 {9 6 | CAPACITOR-FXD 0 4TUF 100V POLYE-HET
AGC2 0160-7120 | g CAPACITOR-FXD 0.4TUF 100V POLYE-MET
ASC3 0160-7120 | g CAPATITOR-FXD 0. 47UF 100V POLYE-HET
ASC4 0160.7120 | g CAPACITOR-FXD 0.47UF 100V POLYE-HET
AGCS 0160-7120 | ¢ CAPACITOR-FXD 0.47UF 100V POLYE-HET
A8CE 0180-120 |1 CAPACITOR-FXD C 47UF 100V POLYE-HET
ASCT 0189-3458 3 1 CAPACITOR-FXD 1800UF+T5-10% TSVDC AL s62388 36DE 15260 75ANZP
2180-0011 & 3 | WASHER-LK INTL T NO. 10 .185-IN-1D 8188 1910-00
AgCe 0180-3281 1 2 | CAPACITOR-FXD SS00UF+T5-10% 40VDC AL 56289 36DE1110
2140-0011 8 WASHER-LK INTL T NG. 10 .185-IN-TD 8189 1950-00
A9C9 0180-3857 | 4 1 CAPACITOR-FXD .02F+75-10% 20VDC AL 55289 3BDE203G020EY2P
ASCI0 HOT ASSIGNED
Ag9Ct1 0180-0291 3 2 CAPACITOR-FXD 1UF+-10% 35VDC Ta 56289 15001 05X9035A2
ASC12 0186-5910 1 2 | CAPACITOR-FXD .4TUF +B0-20% 25VDC CER 05383 HAL&YSVIHATAZ
agct3 0180-3281 7 CAPACITOR-FXD 6500UF+75-10% 40VDC AL 56288 IBDE1110
2180-0011 8 WASHER-LK INTL T NO. 10 .195-IN-ID 18189 1916-00
ASCI4 0160-4835 7 14 | CAPACITOR-FXD .1UF +-10% SOVDC CER 12474 CALOAXTRIAKOS0A
ASCIS 0560-5910 1 CAPACITOR-FXD | 47UF +80-20% 25VDC CER 06383 MA14YSVI1HATAT
ASLYE 6166-4835 7 CAPACITOR-FXD . 1UF «-10% SGVDC CER 12474 CACOAXTRIOAKOS0A
ASLYT 018G-2141 8 2 | CAPACITOR-FXD 3.3UF«-10% S0VDC TA 36289 160D335X905082
ARCTE 0180-2141 8 CAPACITOR-FXD 3.3UF+-10% SOVDC Ta 56289 1500338X905082
ASL1Y NOT ASSIGMED
ASC20 0160-3334 | 8 CAPACLITGR-FXD .O1UF +-10% S0vVDC CER 12474 CACOZXTIRIOIKI00A
AQL2Y G80-0374 3 3 | CAPACITOR-FXD 1OUF+-10% 20VDE TA 5628% 1505106X902082
AGLRY 1901-078¢ | % 6 | DIODE-PWR RECT 1NS406 500V 24 DO-27 71744 TNS406
AQCRZ 1901-0758 1 8 DECDE-PUR RECT 1NS405 €00V 2A DO-27 1744 1NS406
ASCR3 1661-0758 | ¢ DICDE-PUR RECT 1NS406 600V 3A DO-27 71744 NS4S
ASCR4 1901-0758 18 DIODE-PUR RECT 1NSAGE $00V 3a DO-27 71744 1NSAGSE
AQCRS 1806-0231 2 H DIQDE-CT-RECT 200V 184 1BS A8 R712
0586-1076 3 6 | THREADED INSERT-MUT M3 X 0.5 1.5-MM-LG 46384 KFS2-13
GEB80-40G02; B ] 28480 R8E60-40002
1206-0043 {8 4 1 INSULATOR-XSTR aLimInum 76530 322047
8515-0886 | & 4 | SCREG-MACH M3 X 0.5 20M1-LG PAN-HD 28480 0515~-0986
{METRIC)
1200-1031 [ 4 CONNECTOR-SGL CONT SKT . 125-IN-BSC-S2 98231 0065-4806-890
2180-0644 3 7 WASHER-L¥ EXT T-8 3.0 MM 3.15-H8-ID 28480 2190-0644
AQCRE 1801-0758 -] DIDDE-PWR RECT INS406 600V 3a DO-27 71744 1N5408
ASCR7 1$01-0758 ] DIODE-PWR RECT INS406 600V 34 DO-27 71744 INS4GE
AQCRS 1801-0418 7 1 DIODE-PWR RECT 400V 1.54 28480 1901-0418
ASCRS 1901-0428 -1 2 DIODE-PWR RECT 40CY 1A 6US 71744 G15-089
AGCR1Q 1801-0028 ] g DIODE-PUR RECT 400V 7SO0MA [O-29 28480 1804 -0028
AQCRYY 1901-0328 8 DIODE-PWR RECT 400V 1A BUS T1744 615-089
ASCRI2 1801-0028 ] DIODE~-PYR RECT 400V 7SOMA DG-28 28480 180 -0028
ASCRL3 1801-0028 8 DIDDE-PWR RECT 406V 7S0MA DO-29 28480 1901-0028
ASCRY4 1801-0028 & DIODE-PWR RECT 400V 7SOMA DO-29 28480 1901-0028
AQCRIS 1901-0028 5 DIODE-PWR RECT 406V 750MA DO-29 28480 19010028
AQDS? 1990-0810 1 1 LED-LAMP ARRAY IF:30MA-MAX BVR:SY 28480 H.MP-8853
AGF1 2110-0518 2 1 FUSE (INCH) 3A 125V NTD BT 75815 273003
1251-2184 1 2 CONNECTOR-SGL CONT SKT .02%-IN-BSC-52 00718 3-331272-¢
AQTt 1251-3781 8 H CONN-PGST TYPE . 186-PIN-SPCG 8-CONT 28480 1251=-37514
AgJ2 1251-7128 7 1 CONN-POST TYPE ,100-PIN-SPCG 12-CONT 28480 1251-7128
ARJ3 12%1-8394 5 CONN-POST TYPE . 100-FIN-5PCG 15-CONT 28480 $1251-8394
AQFP1 08S70-20080| © 1 HEAT SINK RACH 28480 4897020060
AGHP2 NCT ASSIGNED
ASMP3 GRE70-00000) & 1 BRKT-PUR SUPPLY 28480 68970-60008
0515-0887 4 SCREM«MAZH H3.8 X 0.6 8MM-LG PAN-HD 80006 ORDER BY DESCRIFTION
{METRICY
See introduction to this section for ordering information
6~18 *Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part |C ot Mir
Designation | Number |D} QY Description Code Mtr Part Number
A9 1854-0814 & 2 TRANSISTOR NPH SI TO-66 PD:=754 F7:3MHZ 28480 1854-0814
0580-1076 3 THREADED INSERT-NUT M3 X 0.5 1.5%-MM-LG 45384 KFSZ-M3
0BBBR-400021 6 INSULATOR, T0-3 28480 08660 - 48002
0815-110% 1 2 SCREW-TACH M2 X 6.5 tOMM-LG PAN-HD 28480 #4515-1108
{RETRIC)
1245-0280 5 2 HEAT SINK TO-686-LS 28480 1205-0280
30500003 3 WASHER-FL NPt NO. 6 .141-IN«ID .375-IN~DD 3734 14N
AQ02 1854-0814 & TRANSISTOR NOPN SI Y0-66 PD:=75L FT:3MHZ 28480 1854-0814
0580-1076 3 THREADED INSERT-NUT M2 X 0.5 1.5-MM-LG 46384 KFS2-M3
08E660-400021| B INSULATOR, T0-3 28480 0BE60-40002
0515-1105 4 SCREW-MACH M3 X 0.5 10MM-LG PAN-HD 28480 0515-110%
{METRIC)
1205-0280 {5 HEAT SINK TO-68-(S 28480 1205-0280
30550003 3 WASHER-FL NM NO. & _141-IN-JD .378-IN-0D 13734 1471
ASQ3 1884-0310 [ 3 THYRISTOR-SCR T(-220A8 244713 MCRES-3
1205-0636 8 4 HEAT SINK T0-220-CS 30181 59108
ASGR t884-0310 0 THYRISTOR-SCR T(-220A8 94713 MCRES-3
1205-0832 8 HEAT SINK Y0-220-C8 30161 59108
ASQS 1884-0370 o THYRISTOR-SCR T(-220AB 08713 MCRES-3
1205-083% 8 HEAT SINK ¥0-220-C5 30161 59108
ASR 21001757 2 t RESISTOR-TRMR SO0 5% W SIDE-ADT 1-TRN 32697 3345u-CL&-501
AGR2 0838-3449 & 1 RESISTOR 28.7K +-1% 1250 IF TC=de-100 12498 CTA-1/B-TR-2872-F
ABR3 07570440 7 3 RESISTOR 7.8K +-1X 125U YF TL=0+-1006 12488 CT4-1/8-T3-7581~F
49R4 - 27870399 s 1 RESISTOR 82.5 +-1% .125W TF TC=0+-100 12488 LT4-1/8-TH-82R5-F
AIRS 0888-0084 g 1 RESISTOR 2.45K +-1% 125U TF TCz0+-1G0 12488 { LT4-1/8-T0-21%51-F
ASRE 06983185 1 RESISTOR 4.64K +-1% 125U TF TCz0+- 140 12458 CT4-1/8-T0-4841-F
ASR7 47570440 7 RESISTOR 7.8K +-1% 125U TF TC=Q+-100 12488 CT4-1/8-TO-750-F
ASRS 47%7-0407 ] 1 RESISTOR 200 +-1% 125 TF TC=0+-100 12498 CT4-1/8-TO-201-F
ASRS 2100-3212 8 1 RESISTOR-TRMR 200 10% TKF TOP-pADJ §-TRN 28480 2100-312
ABRSO Q757-1094 9 3 RESISTOR 1,47 +-1% 125 TF TCs0+-108 12498 CTa-1/8~To-1471-F
ASR11Y 0688-0082 ? RESISTOR 484 +-1¥ 125§ TF TC:04-100 12498 CT4-1/8-TO-4640-F
ABRY2 0698-0082 7 RESISTOR 484 +-1% 1284 TF TCs0+-100 12498 CT4-1/8-TE-4640-F
AGR13 0757-0346 2 2 RESISTOR 10 =-1% 128U TF TCs0+-100 Jaf:Le ] ME2
ASR14 A757-1094 ] RESIETOR 1.47K «-1% 1254 TF JCx0+-100 12498 CTA-1/8-T0-1474-F
AGR1S 07570417 8 1 RESISTOR 562 +-1% 1254 TF TCe0+-100 12488 CTa-1/8-T0-562R-F
ASR1S 0689-8822 9 8 RESISTOR 8,81 +-1% 1250 TF TCx0+-100 12498 LG4
ASR17 0688-8822 8 RESISTOR 8.81 +-1% 1254 TF TCe0+-100 12488 Load
AGR1 9% 0757-0418 ¢ s RESISTOR 881 +-1% 1250 TF TL=0+-100 12498 CT4-1/8-T0-6B1R-F
ASR18% 0757-0420 3 2 RESISTOR 750 +-1% 1284 TF TCs0+-100 124838 CTA-1/8-T0-753-F
{RECOMMENDED REPLACEMENT FOR G757-0417,
62 OMMS)
ASRIB* 0757-0416 | 9 RESISTOR 618 OHMS +-1% .128W TF TC=0+-100
AGRIS 9688-3132 4 RESISTOR 281 +-1% 1284 TF TC=G+-100 12438 CT4-1/8-70-2619-F
AGR20 0688-8822 9 RESISTOR 6.81 «~1% 1256 TF Ce0«-100 12488 Loap
AGR21 0698-8822 9 RESISTOR €.81 +-1% 1250 TF YCz0+-100 12498 040
AQR22 0698-8822 ] RESISTOR 6,81 «-1% 1284 TF TCz0+-150 12438 Lo4t
A9R23 0698-8822 ] RESISTOR 6.81 +-1X 125y TF TCe0+-100 12456 1040
ASR24 $159-0005 [ RESISTOR-ZERO OMMS 22 AUG LEAD DIA 11582 Y0 1/4
ARRIS 0757.0440 7 RESISTOR 7.8K +-1% . 125W TF TC=0+-100 12488 CT4-1/8-TO.7501-£
AQUt 1826-1181 3 1 IC ¥V RGLTR-FXD-POS 14.7/15.3V T0-3 PKG 27014 LMIA0AK~-13
0590-10678 3 THREADED INSERT-NUT M3 X 0.5 1.5-MM4-LG 48384 KFS2-M3
48660-400021 B INSULATOR, TO-3 28480 08660-40002
1200-0042 8 INSULATOR-XSTR ALUMINUM 76830 322047
0515-0988 4 SCREW-MACH M3 X 0.5 20MM-LG PAN-iD 2848C | 0515-0986
{HETRIC)
1200-1031 -] CONNECTOR-SGL CONY SKT ,125-In-BSC-5Z 98241 006-4808-998
2180-0644 3 WASHER-LK EXT T-B 3.0 M1 3.15-M4-I0 28480 21900644
AGU2 18280877 [+] 1 IC V RGLYR-ADT-POS 1.2/32V T0-3 PKG 27014 LM33BK
0580-1078 3 THREADED INSERT-NUT M3 X 0.8 1. 5-MM-LG 46384 KFS2-M3
‘OBEBG-40002 | 6 INSULATOR, T0-3 28480 8660~ 40002
1200-0043 & INSULATOR-XSTR ALUMINUM 76530 322047
0515-0988 4 SCREW-MACH M3 X 6.5 20MNM-L.G PAN-iD 28480 2515-0988
(METRIC)
1200-1034 8 CONNECTOR-SGL CONT SKT . 125-IMN-85C-52 98261 005-4806-980
2180-0644 3 WASHER-LK EXT T-B 3.0 MM 3.15-MM-ID 28480 21800644
ASU3 1826-6169 s 1 IC ¥ RGLTR-FXD-NEG 314.4/15.6v 1D-3 PXG 2704 LA320x 15
0590-1076 3 THREADED INSERT-HUT M3 X 0.5 1.5-MM-4.G 46384 KFS2-M3
086E0-40002( 6 INSULATOR, TO-3 28480 08660-40042
1200-0043 8 INSULATOR-XSTR ALUMINUM 76530 322047
2515-0996 4 SCREW~HACH M3 X 0.5 20MM-L6 PAN-KD 28430 0815-0988
(METRIC)
1200-1031 ] CONNECTOR-SGL CONT SKT | 325-IN-BSC-82 9829 008-4808-980
2190-0644 3 WASHER-LK EXT T-8 3,0 nnt 3,15-mt-10 28480 21900844
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Table 6-3. Replaceable Parts

Relerence HP Part |C D L Mir
. ; escription
Designation | Number |D| QY scrip Code Mfr Part Number
ASVYRY 1902-330¢ s 1 DIODE-INR 34,8v SX DO-35 PD:=. 4 28480 18062-330
AGYRZ NOT ASSIGNED ’
AQVR2 NOT ASSIGNED
ABVR4 1902-0952 [ 1 DICDE-ZNR 5.6Y S% D0-35 PD= M4 TC=+.046% | 28480 1802-0952
ASXAY2 1251-8117 0 1 COMNECTOR-PC EDGE 6-CONT/RQU 2-R0uS f4072 262-06-50-123
0515-0885 2 SCREW-MACH. 14 X 9.7 BRM-LG PAN-HD 28489 0515-088%
(METRIC: MOT PART OF THE A9 ASSEMBLY,
USED 70 ATTACH THE AS ASSEMBLY TO THE
CASTING. )
0515-0892 1 3 SCREW-MACK M3.5 X 0.6 12nM-LG Pan-HD 00000 | ORDER 8Y DESCRIPTION
[METRIC: NOT PART OF THME A9 ASSEMBLY.
USED YO ATTACH THE A8 ASSEMBLY T{ THE
CASTING.)
0515-0893 2 1 SCREW-MACH M3.S X £.8 10MM-LE PAN-HD 28480 0515-0883
(METRIC: NOT PART OF THE A9 ASSEMALY.
USED TO ATTACK THE A9 ASSEMELY TO THE
CASTING. }
&10 08870-60058] 2 1 FIRST CONVERTER ASSEMBLY (RECOMMENDED 28480 08970 60051
REPLACEMENT FOR 08870-60151)
2208-017% 4 3 SCREW-MACH 4-40 ,75-TIK-LG 82 DEG 00000 ORDER 8Y DESCRIPTION
[NON-METRIC; NOT PART OF AT0 ASSEMBLY.
USED TO ATTACH THE AtG ASSEMBLY TG THE
CASTING. )
2260-0008 3 2 HUT ~HEX-W/LKWR 4-4G-THD .094-I4-THK oooog ORDER BY DESCRIPTION
(NCT PART OF A1G ASSEMBLY. USED TC
AYTACH THE A10 ASSEMBELY TO THE CASTING.)
A1 G8970-800721 7 1 SECOND CONVERTER ASSEMBLY 28480 0887 -60472
08970-690721 & 1 RESTORED 0RS70-50072, EXCHANGE REOUIRED 28480 0B97-69072
a11A1 £8970-600141 7 1 2ND CONVERTER OSCILLATOR 8D ASSEMBLY 28430 0897 -60014
8520-0173 2 2 SCREW-MAGH 2-56 ,188-IN-LG PAN-HD-POZI 90008 ORDER BY DESCRIPTION
{NON-METRIC)
2260-0135 & b SCREW-MACH 4-80 75-IN-LG PAN-HD-POZI 00008 QRCER BY DESCRIPTION
[NOM-METRIC)
ATTATQY $651-4210 1 1 TC131 IN T0-72 PKG 28480 16S1-4210
08970-20073 1 4 H INSULATOR-XSTR DAR-GL 28480 08879206073
AT1ATRY $683-4708 8 ¥ RESISTOR 47 +-5% .25 CF TC»0-400 18701 {CR-25) 1-4-5P-47E
ATTAIRZ 0683-278 ] 3 RESISTOR 270 ++5% 254 CF TCx0-400 19701 {CR-25) 1-4-5P-27CE
LRRES 0160-3036 8 2 CAPACITOR-FDTHRU SOCORPF +80 -20% 200V 08553 2425-011 XSv 5022
A11E2 0180-3036 8 CAPACITOR-FOTHRU SOOOPF +80 -20% 200V 08552 2425-611 XSv 5027
A11E3 0160-2436 <} i CAPACITOR-FDYHRU 10PF 20% 200v (ER 09553 2425-078 X5P0 10CM
A11C4 NSR; PsG J2
ATICPY 085870-000251 4 1 CPLG LOOR INPUT 2848¢ 08873-00925
2190-0572 [ 4 WASHER-LK HLCL NO. 0 ,062-IN-ID .1-IN-0D 2848C 2186-0572
3030-0422 8 4 SCREW-SKT HD CAP 0-BO . 188-IN-LG SST-302 020¢CC ORDER BY DESCRIPTION
{NON-PETRIC)
AtiCP2 0897:-00027] & 2 CPLG LOOP FLTR 28480 08870-00027
2180-0572 -4 WASHER-{K HLCL NO. O .062-IN-1D ,t-iN-0D 28480 2190-0572
3030e-0422 8 SCREW-SKT HD CAP 0-80 .188-IN-LG 3S1-302 oos0e ORDER BY DESCRIPTION
{NON-FETRIC}
ATI1CP3 B8870~000271 & CPLE LOOR FLTR 28480 0897000027
2190-0872 ] WASHER-LX HLCL NO. 0 .0B2-IN-ID .3-IN-0D 28480 2190-0572
3030-0422 8 SCREW-5KT Wl CAP 0-80 .188-IN-LG S§8Y-302 o000 ORDER BY DESCRIPTION
(NON-METRIC)
ATICRY £801-1107 3 t DIODE~-SCHOTTKY SM SIS 12403 A2X1501
2190-0872 & WASHER-LK #i.CL NO. 0 ,082-IN-1I0 .5-IN-0D 28480 2180-0872
3030-0422 8 SCREW-5KT HD CAP 0-80 .188-IN-LG 58Y-302 00000 OROER BY DESCRIPTION
(NON-PETRIC) -
FARAL: 1250-1157 2 ¥ CONNECTOR-RF SMA FEM THO-HOLE $0-OHM 0S876 | 801-8320
A11J2 0897080019 | 4 t CONNECTOR ASSEMBLY (INCLUDES €4 28480 | 08970-80018
2950-0078 ] H NUT-HEX-DEL ~CHAM 10-32-THD . 067-IN-THK 28480 2650-0078
2180-0124 1 4 2 UASHER-LK INTL T NO. 16 ,188-IN-IC 16178 | seez2z
A11]3 1250-1194 ? H CONNECTOR-RF SM-5i.D P SGL-HOLE-FR 50-0kM 16179 5258-5008-08
2190-0124 4 WASHER-LX INTL T NO. 40 .t19%-Ix-ID 16178 500222
See introduction to this sectien for ordering information
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Table 6-3. Replaceable Parts

Retference HP Part iC e Mir -
. ; Description r
Designation | Number |D] QY P Code Mfr Part Number
AT 9100-2285 4 1 INDUCTOR RF-CH-MLD ATONH +-30% 1637 In-2 4TUH 10%
ATILZ 08558-80801 1 & 1 COZL 2ND COnv DT 28480 GB559-R0L01
AT EMRY gBY70-200821 ¢ 1 ZND COWVERTER COVER 28480 $8870-20052
2200-0107 & 1 SCREW-MACH 4-40 .375-IN-LG PAN-HD-POZY as000 ORDER BY DESCRIPTION
[NON-NETRIC)
ATIHRZ2 8970-20058] & 1 2HD CONVERTEZR QSCILLATOR LID 28480 08870 -20058
ATTHP2 0B9T0-80018| 3 1 BLOCK CAVITY ASSEMBLY 28480 08570-80018
AT1MP4 48970-00038 ) 0 1 GASKET 0SC 28480 08870-0003%
AT1MRS 98970-C00268) 5 i MOUNTING TAB-MIXER DIODE 28480 GE470 00026
AT1M96 0360-0G02 8 1 TERMINAL ~SLDR LUG PL-MTG FOR-$2-5CR T7147 4029
0528-0173 2 SCREW-MACH 2-S68 ,188-IN-LG PAN-HD-PO2L 1ja3edsH4] ORDER BY DESCRIPTION
(NOM-METRIC)
ATIMET 2200-01 7 a SCREL-MACH 4-40 . 75-IN-L.G 82 DEG 40800 ORDER BY DESCRIPTION
{NON-PETRIL)
AVIRY 07ST-0348 2 RESISTOR 10 +-1% 1284 TF TCx0+-100 08433 w2
0515-088% 2 SCRE-MACH N4 X 0.7 BIM-LG PAN-HD 28480 0515-083%
{METRIC)
At121 3030-0387 [ 4 SCREW-SET 10-32 1-IN-L6 FLAT-PY BRY [dJs]elel} ORDER BY DESCRIPTION
(HON-METRIC: NOT PART OF THE Al
ASSEMBLY. USED 10 ATTACH THE A1l
ASSEMBLY T THE CaSTING.)
27400001 3 NUT-HEX-0BL-CHAM 19-32-T8D . 10G-IN-THK 00000 ORDER BY DESCRIPTION
3050-0226 2 WASHER-FL MTLC WO, 10 .203~IN-ID 80120 ANSBEL104,
A1122 3030-0397 ] SCREW-SET 19-32 1-IN~LG FLAT-PT BRS 00000 OROER BY DESCRIPTION
(NON-METRIC)
2740-0001 3 MJT-HEX-DBL-CHAR 10-32-THD .109-TN-THK 6000 ORDER 8Y DESCRIPTION
3050-0226 2 WASHER-FL MTLC NG. 50 .203-IN-ID 80120 ANIBOLTOL,
A1123 3030-0397 -] SCREW-SEY 19-32 1-IN-L.G FLAT-PT 8RS 0eo00 ORDER BY DESCRIPTION
(NON-RETRIC
27400001 3 WUT-HEX-DBL -CRAM 10-32-THD ,198-IN-THX 0C000 ORDER 8y DESCRIPTION
050-0226 2 WASHER-FL MTLC KO, 0 .203-IN-ID 8c120 ANSBICIGL
At1Z4 3030-0387 ] SCREW-SET 10-32 1-IN-LG FLAT-PT BRS ogoee ORDER BY DESCRIPTION
{NON-METRIC)
G380-0%73 ¢ 8 1 STANDOFF=MEX 825-IN-LG 10-32-THD 28480 0380-0873
3650-0228 2 WASHER-FL MTLC NO. 50 ,203-IN-ID BE120 ANSBOCIOL
0BS5E-200741 & 1 INSULATOR-COURLING POST 28480 08858-20074
A2 48970-60815% 8 1 NOTSE SOURCE DRIVE ASSEMBLY 2B4S0 08370-60015
A12C1 G180-205%5 ] CAPACITOR-FXD .01UF «R0-20% 100vDC CER 28480 0160 -2055
a12C2 ¢t80~2206 & 1 CAPACITOR-FX[} BOUF+-10% 6VDC Ta 56289 1500606X800882
A1203 ¢160-4764 b CAPACITOR-FXD 1S0PF +-5% 100VDC CER 29%63 RPE12%-108C0G151 1100V
At2C4 oi60-3878 & CAPACITOR-FXD 1000PF +-20% 100VDC CER 085888 RPE {21 ~-10SXTR1021100Y
At2CS 0t80-0291 3 CAPACITOR-FXD 1UF+-10% 3SVDC TA 58289 1500105X%9035A2
A12CRY 1901-0028 s DIODE-PUR RECT 400V 750mMa DO-28 8480 1801 -0028
A ZCRZ 1901-0028 5 CIODE-PUR RECT 400V 750MA DO-29 28480 1901-0028
A1ZCR3 1901 -0028 5 CIOOE-PWR RECT 400V 750MaA DO-2¢ 28480 1801-0028
A 20RY $901-0028 & DIODE-PUR RECT 400V 750ma D0-29 28480 1801-0028
ALZDS 1080-0485 1 1 LED-LAMP LUM-INT20CD IF=30MA-MAX BVRSY 28480 M.MP-1503
[ 3%y o] 1830-1088 4 2 RACHINED PART-BRS CLEVIS 2B480 1530409@
0515-1478 ] 2 SCREY-MACH M3.5 X 0.6 12MM-L5 PAN-HD 28480 0516-1476
| reETRIL)
053%5-0007 2 2 NUT-HEX DBL-CHAM M3.5 X 0.8 2. 309-THK ceoeo ORCER BY DESCRIPTION
2190-0%85 b 2 WASHER-LK #.CL 3.5 mM 3.6-0-1D 848G 2190.-0585
AT2MP2 1430-1098 & MACHINED PART-BRS CLEVIS 28480 1830-1088
051%-1478 9 SCREW-MACH M3.5 X 0.6 12MM-1.6 PAN-MD 28480 0515-1476
(HETRIC)
0535-0007 2 NUT-HEX DBL-CHAM 3.8 X 0.6 2. 3MM-THK 06000 ORDER BY DESCRIPTION
21680-058% H WASHER-LK HLCL 3.8 M 3. 6-m-1D 28480 2190 -058S
A12Q1t 1854-0232 8 2 TRANSISTOR NPN PDa62SMU FTe250MH7 28480 18540832
A1202 1854-0832 8 TRANSISTOR NPN PO=B2SMY FTe250M 28480 1864-0832
A12R1 a757-0424 + RESISTOR $.9K +-1% . 125& I1F TC+0+-:00 12498 CTa-1/8-TO=1101 -F
ATR2 0596-3158 ] 1 RESISTOR 26,18 +-1% 1250 TF YCule-100 12448 Cr4-1/8-10-2612-F
AIZR3 0757-0440 ? RESISTOR 7.8k +-1% .125u TF TCxD+-100 12498 CT4~1/8-10-T601 ~F
ATIR4 0757-9442 9 RESISTOR 104 +-1% 125U TF TCa0e-100 12498 CT4-1/8-T0-t002-F
A12RS 0811-282¢ 2 1 RESISTOR 4,7 +-5% L5 PUY YC04-50 91637 REV/2-T2-4R%-]
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Table 6-3. Replaceable Parts

Reference HP Part [C . Mir
. N F
Designation Number (D Qty Description Code Mtr Part Number
A12RE 0698-0148 ] % RESISTOR 31.6K +-0.1% .14 TF TC=0+-1% 0953% PR1/1C
A12R7 2100-3108 2 i RESISTOR-TRMR 2K t0% TRF SIDE-aDY 17-TRn 73138 89PR2K
A12RE 0693-8318 8 RESISTOR fOK +-1% 14 TF TLz0+-10 18701 802321 /8-T13-1002-F
A12ZRY 0698-3442 & RESISTOR 237 +-1% 128w TF TCs0+-108 12498 CT4-1/8-T0-237R-F
A12R10 0698-3444 1 t RESISTOR 318 +-t% 1280 TF YC=0+-100 12438 CT4-1/8-T0-3t6R-F
AL2TPY 0350-053% ¢} CONNECTOR-SGL CONT TME-TS-PT 78480 0360-053%
AT2TP2 6360-0935 0 CONNECTOR-SGL CONY TML-TS-PT 28430 0360-053%
A12TP2 0360-0535 g CONNECTOR-SGL CONT THL-TS-PY 28480 0360-0535
A127P4 G360-053% [} CONNECTOR-5GL CONT TML-YS-PT 28480 0360-0535
Al 1826-0177 L3 t IC v RGLTR-ADI-POS 2/37V TD-100 PKG 28480 1826-0177
A12vRY t1962-0564 ] 1 DIODE-ZMR 34.8V 5% DO-15 PO=14 TC=+ 078X 28430 1802-0564
AT 2VR2 1902-0928 6 IZ v RGLTR-V-REF-FXD £.6/7.25Y Te-82 PKG 27014 LM32e
A12VR2 1862-0562 4 1 OIQDE-ZNR 22V 5% PD:14d IR+3UA 28480 1802-0582
A13 08870-60034 1 1 1 DRIVER ASSEMBLY 28480 089 -60034
08970-690341 & 1 RESTORED 0BY70-60034, EXCHANGE REQUIRED 28430 08375-53034
A1301 GiB0-4%7a i CARACITOR-FXD 1000PF «-10% 100VDC CER 12474 CACOZXTRIOZK180A
A13C2 Bi60-4832 4 21 CAPACITOR-FXD .C1UF «-10% 100VDC CER 12474 CALOZXIR103K1004
A13C3 CIBC-0316 1 2 CAPACITOR-FXD 5.8UF+-~10% 35VDC TA $6289 150DEREXE0ISB2
A13C4 G150-5098 6 2 CAPACITOR-FXD .220F +-10% SOVDC CER 12474 CACOSXTIR22610504
A13CS 01604935 ? CAPACITOR-FXD _1UF +-10% S0VDC CER 12474 CALORXTIR10SKOS0A
A13C8 2150-3336 1 4 CAPACITOR-FXD $00PF «-10% S0VDC CER 12474 CACOZXIRI01KID0A
413C7 0180-1748 S 4 CAPACITOR-FXD 1SUF+-10% 20VDC TA 6289 16460156X902082
A13C8 QiBO-1748 8 CAPACITOR-FXD 15UF«-10% 28VDC YA 56299 1500156X802082
A13C9 0180-0228 7 CAPACITOR-FXD 33UF+-10X 10VDC TA 56288 150D336X801082
A13C14 G160-5088 g CAPACITOR-FXD .22UF +-10% S0VDC CER 12474 CACDSXTRZ24T050A
A0 0150-4832 4 CAPACTTOR-FXD ,C1UF +-10% 1460VDC CER 12475 CACOZXTRIOAKIOOA
A13CE2 | 0180-4832 4 LARPACTTOR-FXD .G1UF +-10% 100VDC CER 12474 CACOZXTRIOZKIOLA
A13Ct3 0160-4832 4 CAPACITOR-FXD G1UF +-10% 120VDC CER 12474 CACOZXTRIO3KIGOA
AT3Ct4 0160-4832 4 CAPACTTOR-FXD .CTUF +-10% 100VDC CER 12474 CACOZXIRIOBKILOA
ATICIE 01604832 4 CAPACITOR-FXD .C1WF +-10% 100VDC CER 12474 CACOZXTIRID3IKI00A
A13C16 01604835 7 CAPACTTOR-FXD . 1UF «-10% S0VDC CER 12474 CACO4XTR104KOSHA
A13C17 Q160-483% T CAPACTITOR-FXD (1WF +-10% S0vDC CER 124714 CACOAXTRIOAKESGA
A13C18 0160-4832 a4 CARPACTTOR-FXD .010F +-10% 104VDC CER 12474 CACORXTRIQIKIGGA
A13C18 0160-483% 7 CAPACTITOR-FXD . 3UF +-10% S0VvDC CER 12474 CACOAXTRIQAKESGA
A13C20 0150-483% 7 CAPACTITOR-FXD . 1UF +-10X SOVDC CER 12474 CACOAXTRIQAKOSOA
813021 0160-4832 4 CAPACTTOR-FXD .01UF +-10X 100VDC CER 12474 CACOZXTR1O3K10A
At3C22 0160-483% 7 CAPACTITOR-FXD . 1UF +-10% 50VDC CER 12474 CACOAXTRIDAKESDA
A33023 HOT ASSISNED
AY3C24 0180-3726 3 2 CAPACITOR-FXD UF +-10% 40vDC MET-PCLYC 8441 HEW-428
AI3C28 0150-483%5 ? CAPACTITOR-FXD _SUF +-10% S0VDC CER 12474 CACOAXTRIDAKES0A
A13C26 0150-483% 7 CAPACITOR-FXD _JUF +-10Y S0VDC CER 12474 CACDAXTRIDAKGSA
A$3C27 0160-4835 7 CAPACITOR-FXD _1UF «-10% S0VDC CER 12474 CACO4XTRIO4KOSOR
AT3C28 0160-3726 3 CARPACITOR-FXD 1UF +-10% A0VDC MET-POLYS 84411 HEW-428
A13C28 NOT ASSIGNED -
A13030 - 0160~4832 4 CAPACTTOR-FXD .OIUF +~10% 100VDC CER 12474 CACOZXTRIO3KI100A
A13031 0150-4832 4 CAPACTTOR-FXD ,0IUF +-10% t00VD( CER 12474 CACGZXTRIOZKIODA
A13C32 01884832 4 CAPACITOR-FXD .01UF +-10% 100VDC CER 12474 CACGRXTRIGIKIO0A
A13C33 0180-5189 8 1 CAPACYITOR-FXD 4700PF +-13% 100VDC POLYP 07282 472K0 1 PP4EY
A13034 0160-4803 9 2 CAPACITOR-EXD G8RF +-B% 100VOC CER 0+-30 12474 CACG2C0G680T100A
A13C35 0180 -4805 1 2 CAPACIYOR-FXD A7PF +-5X 140VDC CER Q+-30 12474 CACO2C0GAT0T100A
A13C36 09160-4835 7 CAPACTTOR-FXD .1LF +-10% S0VDC CER 12474 CACOAXTR GAKOS0A
A13C37 0180-5624 4 2 CAPACITOR-FXD SBOOPF +-8X t10Q0VDC 84411 HEW-684
A13538 0160 -4682 2 2 CAPACITOR-FXD 1000PF +-2,5%% 160VDC POLYP 28489 01604682
A13039 0160 -4832 4 CAPACITOR-FEXD O1UF +-10X 100VDS £ER §2474 CACOZXTRIO3KI00A
A13C40 e160-4832 4 CAPACITOR-FXD Q1UF +-10% T00VDC CER 12474 CACO2XTRI03KID0A
AL3C4Y 0160-4832 4 CAPACITOR-FXD O1LF +-10% $00VDC CER 12474 CACOZXTRIO3XK100A
A13C42 0160-4832 4 CAPACITOR-FXD .QIUF +-10% 100VDL CER 2474 CACOZXTRIOIKIO0A
A13042 0160-4832 4 CAPACITOR-FXD ,Q1UF «-10% 100VDC CER 12474 CACOZXTR103K100A
A13C44 0160-4832 4 CAPACITOR-FXD ', 01UF ++10% 100VD( CER 12474 CACOZXTRIQIKI00A
£13C45 0160-4332 4 CAPACITOR-FXD .D1UF «-10% 100WDL CER 12474 CACOZXTR1Q3K100A
AT3CAE 0160-4832 4 CAPACITOR=-FXD .C1UF »-90% 100VDC CER 12474 CACO2XIRIOIKIO0A
A13C47 G160-4803 b} CAPACITOR-FXD B8PF «=5% 100VDL CER 0+-30 12474 CACO2COGE80T100A
A13048 0160-480% 1 CAPACITOR-FXD 47PF +-S% 100VD0 CER 0+-30 12474 CACO2COGATCTI00A
AT13C49 01650-483% 7 CAPACTTOR-¥XD 1UF +-10% SOVDC CER 12474 CACOAXTR10AKOSOA
A0S0 0160-4832 4 CAPACITOR-FXD .CHUF +-10% 100VDC CER 12474 CACD2XTRIOIKI00A
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Table 6-3. Replaceable Parts

Reference HP Part |C . Mfr

Designation Number |D Qty Description Code Mir Part Number
A13CH1 9160-8624 4 CAPALITOR-FXD SB00PF +-5% 100VDC 84411 HEW-584
A13C52 Y160-4682 2 CARACTITOR-EXD 1D00PF +-2.5% 180VDE POLYP 26480 Q1860-4882
A13C52 0180-4832 4 CAPACITOR-FXD O1UF «-10% 180VD( CER 12474 CACOZNTRIGIKID0A
A13C54 0180-022% 7 CAPACTTOR-FXD 3IUF+-10% 10VDC TA 58289 1500236X9010B2
A13C355 0180-4574 1 CARPACTITOR-FXD 100UPF «-10% 100VDC CER 12474 CACOZXTIRIG2K1G0A
A13CSE G160-0301 4 1 CAPACITOR-FXD . 012UF +-10% 200VDC POLYE 18701 T08D1EMI 23PKZ01AX
A13ICST7 NOT ASSIGNED
AT3CS8 0180-0118 1 CAPACITOR-FXD 6.8UF+-10% 35VDC TA 56289 500685X90 3582
A1ICR1 -

A13ICRS NOT ASSIGNED

A13CRS 1981-037% § CICDE-GEN PRP SV S0MA DO-35 SN283 N385
A1351 1252-3493 |7 4 HEADER-7 POSN 28480¢ 1282-3423
A1332 1262-0242 8 2 CONN-PQST TYPE | 100-PIN-SPCG 34-CONT 28489 1252-0242
A1323 1252-34495 | 8 HEADER-& POSN 2848¢ 1252-3485
A1374 1292-3483 | 7 HEADER-7 POSN 28480 1252-3463
A137S 1261-8393 4 3 CONN-POST TYPE . 180-PIN-SPCG 7-LONT 28480 1251-8393
A13L1 9140-0114 4 INDUCTOR RF-CH-PILD 10U +-10% §1637 IM-4 1ouUH 10%
AT3L2 S140-0114 4 INDUCTOR RF-CH-MLD 10UH +-10% 91637 In-4 10UH 10%
AT3L3 S140-0644 4 INDUCTOR RF-CH-MLD 10UH +-10% 91837 In-4 10UM 10X
AtIMPY 1400-0868 8 38 LLIP-CMPNT 17-.19%-Dfa | 185-40 3TL 81506 6015-1347
A13MP2 1400-0966 g CLIP-CMPNT ,17-.185-DIA . 195-4D STL 91506 €015-13aT
A13MP3 14560 -0966 8 CLIP-CHMPNT . 17-.$B8S-DIA . 18%-UD STL 91508 6015~ 134T

TOATIMPY 1400-0866 8 CLIP-CHMPNT . 17-.185-DIA .195-WD STL S1508 6015-13aY
A13MPS 1450-0866 8 CLIP-CMPNT ,17-.185-DTA . 195-ul STL 91508 807i5~13aT

A13MPS 14040966 8 CLIP-CMPNT _17-.185-DTA .185-wD STL 91508 BO1S~134T

A13M07 1490-0966 8 CLIP-CMPNT _17-.185-DTA .195-uh STL 91506 B015-13a7

A3 1400-0888 ] CLIP-CMPNT 17-.185-DTA .195-uD STL 91506 B015-13aT

A13nPe 1430-096%5 8 CLIP-CPMPNT 17~ 185-DTA ,195-uf STL $1508 $015-13a4T
A13MP10 1400 -0866 B CLIF-CMENT 17-.185-0IA ,185-UD STL $1506 $015-13AT
ATImPHY 1409 -0966 ] CLIP-CMPNT .17-.1858-DIA . 155-uD STL 81508 6015-13AT
A1IMP12 1400 ~-0966 8 CLIS-CMPNT .17-.185-D%a ,195-4D STL $1508 6G15-13AT
ATIMEI3 $400-0966 -] CLIE-CMBNT . 17-.188-DXA . 195-W0 STL 41806 BG15- 134T
A3MP14 t400-0966 g CLIP-CMPNT .47-.186-DIA . 195-i0 STL 81508 B035-134AT

- AIIMS $400-09686 e CLIP-CMPNT .57-.185-D%a ,195-UWD STL 506 6015-13AT
A13IMES 1400-0966 8 CLIP-CMPNT ,17-.185-DIA .195-uD $TL 91506 80151347
ATIMELT 1400-0966 8 CLIP-CMPNT ,17-.185-DTIA .185-uh STL 91506 8015-134T
ATMPI8 {400-0966 g CLIP-CHMPNT . 17-.185-DIA _195-uh STL 91506 5015-1347
ATINETS 14000966 & CLIP-CMPNT (17-.185-DIA . 195-UD STL 91506 8015+ 13AT
ATIMP20 0403-6285 ) 10 BUMPER FOOT~ADH MTG 12.7-M1-WD 76381 §I-8018 GRAY
ATIME 04030285 8 BUMPER FOOT-ADM MTG 12.7-M1-uD 7638 $7-8018 GRaY
ATIME22Z 04030285 b BUMPER FOOT-ADM NTG 12.7-Mr-ul 76381 £7-5018 GRAY
AL3IMR23 Ga03-028% # BUMPER FOOT-ADH MTG 12.7-MM-uD 76381 57-5018 GRAY
At3MPR4 0403288 $ BUMPER FOOT-ADH NTG 12.7-Mt-3D 6381 S7-5018 GRAY
ATINMPRS 0st0-1024 3t 2 RETAINER-RING £-R EXT .188-IN-DIA STL K5569 X-5133-18-8-20
ATIMP2S 08970-20022 1§ 3 2 SCREW-MOOTFIED 28480 £8870-20022
ATINP27 3056-0139 [ 2 WASHMER-FL, MTLL NG, 8 .172-IN-ID 28485 0509138
ATINP2B 3050-0172 7 4 WASHER-FL. NM NO. 10 _203-IN-ID 28485 INE0-9172
ATIMP29 3050640172 7 WASHER-FL. NM NO. 10 _203-IN-ID 28480 0S0-0172
A13Q1 1854-98140 2 2 TRANSISTOR NPN SI PO=625MJ FT:200MHZ 587289 £T-1058
A1302 1855-0414 4 1 TRANSISTOR J-FET 2NA393 N«CHAN D-MODE 17858 2N4393
A1303 1854-0456 2 1 TRANSISTOR NPN SI PD=6SY FTe3tMZ 01288 TIF&1A
1205-0639 8 HEAT SIMNK TO-220-CS 39161 £9108

A1IRY 0868-315%8 2 4 RESISTOR 14.7K +~1% 126K TF TCe0+-100 12498 CT8-1/8-TO-1472-F
ATIR2-
ATIRT NOT ASSIGNED
A13RE 0698-3156 2 RESISTOR 14.7% +~1% 1250 TF TC:0+-100 12488 LT4-1/8-T0-1472-F
At3IRS 0898-3156 2 RESISTOR 14.7K +~1% 12654 TF TCeQ+-100 12498 {T4-1/8-TO-1472-F
A13R1G 0898-3156 2 RESISTOR 14.7K +-~1% 1258 TE TC=g+-100 12448 CTA-1/8-TD-1472-F
ATIR1Y 2190-4020 ] H RESISTOR-TRMR 2K 10X TF SIDE-ADJ 26-TRN 18612 1280-2K-10%
ATIRI2 REG9-0234 3 H RESISTOR 6.915K +-0.1X .1l TF TCed+-§ 09535 PRY/10
ATIR1 Q757-0442 9 RESISTOR 10K +-1X 125U fF YCeO+-100 12488 CT4-1/8-To-1602-F
A1IR14 NOT ASSIGNED

www. Viltiéfronics.com
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Table 6-3. Replaceable Parts

Reference HP Part |[C " Mir
Designation Number |D Qty Description Code Mir Part Number
A13R1S 0757-0443 0 1 RESISTOR 11K +-1% 1256 TF TC:0+-100 12498 | CT4-1/8-TG-1102-F
A13R1E 0695-1114 0 4 | RESISTOR 7.896K +-0.1% .14 YF TCs0+-% 098358 | BRi/10
A13R1T 9699-1114 0 RESISTOR 7.96K +-0.1% .TU TF TCs8+-3 03838 | sRi/10
ATER1B 06983452 ¥ RESISTOR 147K +-1% 1254 IF TCr+-100 12438 | CT4-1/8-T0-1473-F
A13R1S 0899-1154 ¢ RESISTOR 7.96K +-0.t% .14 TF TCe0+-5 09535 | BRI/0
AT3RZD 0698-8824 1 1 RESISTOR 562K +-1% 128y TF TC=0+-100 12468 cT4
ATIR2Y 0899-1%14 o RESISTOR 7.96K +-0.1% .1b TF TCs0+-5 08535 PR /10
AT3R22 0757-048% § RESISTOR 100K +-1% 1256 TF TCs«0+-100 12498 CT4+1/8-10-1003F
AL3IR23 2100-3162 7 1 RESISTOR-TRMR 200K 10% TRF SIDE-A0Y 73138 | B9PR2O0K
AT3R24 0§99-0080 3 1 RESISTOR 3.08K +-0.1% .1 TF TCe0+-$ 09535 | BRIS1O
A13R2S 0689-1911 s € | RESISTOR 214.2 +-0.1% tW TF TCx0+-10 19701 S043Z8214R28- 13
A13R26 0689-1811 5 RESISTOR 214,2 +-0.1% W TF TCe0+-10 19701 S043262714R28-13
A1 3RZY 0699-1511 5 RESISTOR 214,2 «-0.1% 14 TF TCs0+-10 18701 S043ZB214R2B- 12
A13R2E 2688-0085 0 3 RESISTOR 2.81K +-4% 125U TF T{s0+-100 12498 CT4-1/8-T0-2611-F
A13R29 2100-2487 £ 1 RESISTOR-TRMR 2K 0% TKF TOP-ADY 3-TRN 73138 | PRIK
A13R30 0757-0274 S H RESISTOR 1.21K +-1% .125W TF TCs0+-100 12498 CT4-1/8-TC-1211-F
A13R31 0598-3152 8 5 1 RESISTOR 3.48K «-1% 126U TF TCa0--100 12498 CT4-1/8-T0-3481-F
A13R32 0698-3152 8 RESISTOR 3.48% <-1% 1254 TF TCx0e-100 12488 | €ra-1/8-10-3481-F
413R33 0698-0088 0 RESISTOR 2.81K +-1% .125W TF TCxGe-100 12498 | CT4-1/8-¥0-2611-F
A13R3 2100-1936 9 2 | RESISTOR-TRMR 1K 10% TKF TOP-aDY 1-TRN 73138 | 82PRIK
A13R2E 0757-0442 9 RESISTOR 10K +-1% 1250 TF TCsCe-100 12498 CT4-1/8-T0-1002-F
A13R36 Q767-0442 -] RESISTOR 10K +-1% 128U TF YCe0=-100 12488 CT4-1/8-TE-1002-F
A13R37 0757-0442 ] RESISTOR 10K +~1X .T25U TF TCa0+-100 t2498 | CT4-1/8-T0-1002-F
A13R38 0757-0442 £l RESISTOR 10K +-~1% .1250 TF TC=(+-100 12488 1 CT4-1/8-T0-1002-F
A13R29 0689-1811 5 RESISTOR 214.2 +-0.1% 14 TF TCale-19 19701 50437B214R28-13
A13R40 0689-19%1 g RESISTOR 214.2 +-0.1% 1¢ TF TCa0+-10 19701 S043ZBZ14R28-13
A13R41 0899-1911 S RESISTOR 214.2 +-0.1% 1 TF TCs=04-10 18701 S04328214R28-13
A13R42 HOT ASSIGNED
A13R43 0838-3620 3 4 | RESISTOR 100 +-5% 2u MO TC=0+-200 12498 FP-69
A13R44 0898-3182 8 RESISTOR 3.48K +-1% 1280 TF TCz0+-100 12498 | CT4-1/8-T0-3481-F
A13R4S 0898-3152 8 RESISTOR 3.48K +-1% ,$25u TF TC=0+-100 12498 | CY4-1/8-T0-32481-F
A13R48 0698-5085 0 RESISTOR 2,6K +-1% . 125U TF TC#0+-100 12488 | CT4-1/8-T0-2611-F
A13IRAT 2100-1986 $ RESISTOR-TRHR 1K 10% TKF TOP-ADI 1-TRN 73138 8ZPRIX
A13RA3 0698-3441 8 1 RESISTOR 215 +-1% 1254 TF TC=0+-10C 12498 LT4-1/8-T0-218R-F
A13RA3 0757-0442 ¢ RESISTOR 16K +-1% . 1254 TF TCx0+-100 12488 | CT4-1/8-70-1002-F
A13RSD 0TS 70442 $ RESISTOR 16K «-1% .125W TF TCx0+-100 12498 | CT4-1/8-T0-1002-F
A13RS 07570442 ] RESISTOR 10K +-1% .125W TF TCx0+-100 12498 CT4-1/8-T0-1002-F
A13RE2 GTST-0442 $ RESISTOR 10K +-1% 128k TF TCs0+~100 12498 | CT4-1/8-70-1002-F
A13RE3 0YS 70485 & RESISTOR 100K +-1X 1280 TF TCs0+-100 12488 | £1a-1/8-10-1003-F
413R54 0688-3152 8 RESISTOR 3.48K +-1% 1280 TF TCe0+-100 12498 CT4-1/8-TD-3481-F
A13RES C757-1094 8 RESISTOR t.47K +~1% 1280 TF TC=0D+-108 12498 CTA-1/8-TD-1471-F
A13RE6 NOT ASSISNED
A13RST 0698-3620 -1 RESISTOR 100 +-5% 2u MO TC#0+-~200 12488 Fe-63
A13RSE NOT ASSIGNED
A13RSS cI57-0280 3 RESISTOR 1K +-1X 125 TF TCxD+-100 12498 CY4-1/8-10-1601-F
A13REC NOT ASSIGNED
A13RG 16983620 S RESISTOR 100 +-5% 2W MO TC=0«-200 12488 fe-89
A13R62 C638-3620 13 RESISTOR 100 +-5% 20 MO TC=0+-200 12498 Fe-89
AT3RE3 0787-0280 3 RESISTOR 1K +-1X _125W TF TC=x0+-100 12498 CY4-4/8-T0-1001-F
AT4RES $757-0401 ] RESISTOR 100 +-1% 125U TF TC=0+-100 12498 | CT4-1/8-TO-101-F
A13RES 8757-0401 1] RESISTOR 100 +-1% 125 TF TC=0+-100 12498 | CT4-1/8-T0-101-F
A13R66 NOT ASSIGNED
ATIRET 0757-0438 3 RESISTOR 5.11K +-1% . 1256 TF TCx0+-100 12488 CT4-1/8-TO-S111-F
A13RE8 0757-0438 3 RESISTOR S.11K +-1% 1254 TF TCx0+-100 12498 | CT4-1/8-T0-5111-F
A13THY 0380-0535 | 0 COMNECTOR-SGL CONT TML-TS-PT 2848¢ | 0360-0535
A13TE2 G360 -0535 1] CONNECTOR-SGL CONT TML-TS-PY 28480 0360-0535
A137P3 0360-053% o CONNECTOR~SGL CONT T -1S-PT 268480 0360-0535
A13TR4 63600536 ol CONNECTOR-SGL CONT TML-T1S-PY 28480 0380-053%
A13ITPS 0360 -0535 1] CONNECTOR-5GL CONT TML-TS~-PT 28480 0366-053%
A13TRS 0360-0335 o COMNECTOR-SGL CONT THL-TS-PY 28480 1 0380-053%
A13TET 0360-0835 ¢ COMNECTOR-5GL CONT TrL-TS-PY 2848¢ 9360-0535%
A13TRE £360-083% 0 CONNECTOR-SGL CONT fri-718-PT 28480 0360-0535
a13TRG 0360-0538% 1} CONNECTOR-SGL CONT TML-T3-PY 28480 93600538
A13TPID 0380-0538 0 CONNECTOR-SGL CONT TML-TS-PT 28480 | 0360-0535
See introduction to this section for ordering information
6-24 *Indicates factory selected value
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Table 6~3. Replaceable Parts

Reference HP Part |C o Mir :
Designation Number |D Qty Description Code Mfr Part Number

A13TPT 0360-0838 b CONNECTOR-SGL CONT THL-TS-PT 28480 $360-0535

A13TRIZ 0380-0835 [ CONNECTOR-SGI, CONT TiL-T3-PY 28480 £360-0535

A13TPI3 0380-0535 [ CONNECTOR-SGL CONT THL-TS-PT 28480 £360-0535

A13TP1A 0360-0538% 5} CONMECTOR-SGL CONT THL-TS-PY 28480 0360-053%

A13TENE 0360-053S 0 CONNECTOR-SGL CONT TML-TS-PT 28480 0350-053%

AT3ITEYIE 0360-0535 ¢ COMNECTOR~SGL, CONT TML-TS-PT 28480 0360-953%

ATATRLT 0360-0535 [ CONNECTOR-SGL CONT TML-TS-PT 28430 03800535

A13TPIS 0360-0535 ¢ CONNECTOR-SGL CONT TML-TS-PT 28480 0360-083%

A13TP19 0360-0535 [ CONNECTOR-SGL CONT THML-TS-PT 28480 0360-0535

AT3TPZ2O 0360-0535 ¢ COMNECTOR-SEL CONT TML-TS-PT 28480 0360-0535

A12TP2Y G360-0833 0 COMMECTOR-SGI, CONT THL-TS-PT 28480 0360-0535

A1RN 1820-1416 % IC SCHMITT-TRIG ¥TL LS INV HEX 1-INP 01295 SN7ALS14N

A1302 182¢-1197 9 3 IC GATE TTL LS NAND QUAD 2-INP 01298 SNT4LSOON

A13U3 1820-1437 9 3 IC tv TTL LS MONOSYBL DUAL 01285 SNMLI22TN

A13uU4 1826-0220 | 8 1 |- IC v RGLTR-FXC-NEG 4.8/5.2V T0-39 PXG 28480 1826-0220
1205-0011 L] HEAT SINK 10-5/10-39-CS 13103 22268

A13US 1826-128% 4 8 IC OF AMP UB 8-DIP-P PXG 10899 LT3t8ANE [SELECTED)

A13UB 1826-0727 1 3 SAMPLE AND HOLD 14 -CERDIP 08685 SHP-B1FY

A13U7 1826-126% 4 IC OP AMP WB 8-DIP-D PKG 10899 LT318aN8 {SELECTED)

AY3UB 18261265 4 IC OF AMP UB 8-0DYF-P PKG s0888 LT318aNG (SELECTED)

AT3U9 1826-0188 8 2 C/A 8-BIT 16-CERDIP BRLR 04713 MCT40BL-8

AT3UL0 1820-1858 9 IC FF TTL L5 D-TYPE OCTL 01295 SNTALSITIN

A13ULY 1820-1858 -3 IC FF TTL LS O-TYPE OCTL 01295 SN74LS3T7K

AT3UNZ 1820-1794 2 IC BFR TTL LS NON-INV CCTL 27014 OMB1LSISN

AT313 18201794 2 IC BFR TTL LS NON-INV OCTL 27014 DMB1L 595N

At3U4 1820-1858 ] IC FF TTL LS D-TYPE OCTL ¢1295 SNT4LSITMN

At3UIS 1820-1858 ] IC FF OTTL LS D-TYPE OCTL £129% SNTALSITIN

A13U18 1820-1858 ] IC FF Y7L LS D-TYPE OCTL 0129% SN74.53T N

A13U17 £826-0881 4 1 D/& 10-BIT 16-BLASTIC CMOS 24355 ADTE33LN

A13U18 1825-9520 2 b IC 0P AMP LOW-BIAS-H-INPD 8-DIE-P PKG 91295 TLOT18CP

AT3L1S 1820-1416 5 IC SCHMITT-TRIG YTL LS INV HEX 1-INP 01265 SN74LS14N

13020 1820-1437 [ IC BV TTL LS MONOSTBL Dual 01288 SNT4LS221N

A13UN 1820-1197 -] IC GATE TTL LS NAND QUAD 2-Ime 9128% SNTALS00N

A13022 NOT ASSIGMED

A13U23 1826-1268 4 IC OF AMP uB 8-DIP-P PKG 10899 LT3184N8 (SELECTED)

at3u2e 1826-0727 1 SAMPLE AND HOLD 14 -CERDIP 06665 SME-81FY

A13U28 1826-128% 4 IC 0P AMP 4B 8-DIR-P PXG 10899 LT319ANS (SELECTED)

At3uzs 1826-1265 4 IS OF AMP W8 a-DIP-P BKG 10888 LT3t 8ANS (SELECTED)

AT3U27 1826-0188 -] - D/A B-BIT 16-CERDIP BOLR 04713 MC1408L -8

At3u28 1820-1858 ] IC FF TTL LS D-TYRE OCTL 01205 SN74LS3TN

AI3U29 1820-1858 8 IC FF TTL LS D-TYPE OCTL 01295 SNT4LS37IN

AY3U0 18206-2096 9 2 IC CNTR YTL LS BIN DuAL 4-BIT 01295 SNT&, S393N

ATIUN 1826-2096 9 IC ONTR TTL LS BIN Duai, 4-BIT7 01295 SNT4LS393N

At3U32 1826-1386 i t D/A 124BIT 18-PLASTIC CMOS 24355 ADTS41 AKN

AT3UIZ 1826-1590 8 t IC OF AMP PRCM GUAD 14-DIP-P PKG 10898 LTTC140N

A13U34 1820-1437 o IC MV TTL LS MONOSTEL DUAL 01295 SNT4LS221N

A13U38 18201212 ] 2 IC FF TH, LS J-K MEG-EDGE-TRIG 01295 SNTALSTIZAN

AT3U3E 1828-0085 [ t I COMPARATOR PRCN 8-DIP-P PKG 27014 LH31 N

AT3UIT 1820-1204 ] t IC GATE TTL LS NAND DUAL &-INP 01298 SNT4LS20N

AT3U38 1320-1197 8 IL GATE TTL LS NAND QuaD 2-INP 01285 SHT4LS00N

AT3U2S t820-1212 ] IC FF TTL LS J-X NEG-E0GE-TRIG 01295 SNTALSTI2AN

AU 1820-1416 § IC SCHMITY-TRIG TTL L% INV HEX t-INP 01298 SHTALS1 &N

AT3U4L $820-1207 2 1 IC GATE TTL LS NAND B-INP 01285 SN74L.S30N

AT3042 1826-1514 § t IS ¥ RELUTR-V-REF-FXD 5.95/10,0%V §-DIP-F 10689 LY1C21BCNE-10

A13IVRI NOT ASSIGNED

A13VR2 1902-0961 7 t DIODE-ZNR 13Y 5K DG-35 Ph:-, 44 TCx+, 082X 28480 1902-0881

A13VR3 1802-0928 L] IC ¥ RGLTR-v-REF-FXD 8.6/7,25V T0-92 PKG 27014 LMaze

AT3VRE NOT ASSTGMED

A13VRS 1902-9584 4 2 DTODE-ZINR 10V 5% PD#1W IR«TOUA 284380 18902-0554

A13VRE 1902-0881 t 1 DIODE-ZNR 6.2V SX PD+1W IR+10UA 28480 18020551

A13VR? ROT ASSIGNED

A13VRS 180240554 4 DIODE-ZNR 10V % PO=1u IR#10UA 28480 19020554
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Reterence HP Part {C e Mir
. ; t Description Mfr Part Number
Besignation Number D Qty P Code
A13y% £158-0005 Q RESISTOR-ZERD OHMS 22 AWG LEAD DIa 1882 YZ0 1/4
AT3WZ 8153-0005 0 RESISTOR-ZERD OHMS 22 AWG LEAD DIa 1882 Y20 /4
ALIU2 $158-0005 | 0 RESISTOR-ZERD OHMS 22 AWG LEAD DIA 1852 | Y20 1/4
A13u4 8156-5005 0 RESISTOR-ZERD CHMS 22 AWG LEAD DIa 11582 YZ0 1/4
A13WS 8120-3300 3 t CABLE ASSEMBLY-RIBBON (A13 TO A14) 28480 8120-3300
Al14 0BS79-808331 ¢ 1 CONTROLLER ASSEMBLY 78480 08S70-80033
08370-69033} & 1 RESTORED 08970-60033, EXCHANGE RECUIRED 28480 08970-68033
214874 1420-03t4 2 1 BATTERY 3V .186A-HR LITHIUM POLYCARBON 8712 BR-232%
1400-1487 [ 1 BATTERY HOLDER ASSY GLASS-FILLED NYLON 91833 107-911
a14C1 0180-1748 s CAPACITOR-FXD 15UF+-10% 20VDL Ta 56289 150D156%x902082
AtAL2 0180-0229 7 CARPACITOR-FXD 33UF+-10% 10vDC TA $£289 1500336X901082
AT4C3 0160-3334 ] CAPACITOR-FXD .OI1UF +-10% S0VDC CER 12474 CACOZXTRIO3KI00A
Al4Ls 0160-3334 g CAPACITOR-FXD .0OYUF +-30% SOVDC CER 12474 CACG2XTRIOIKIDEA
AT4LS $180-1748 5 CAPACITOR-FXD (SUF+-10% 20VDC Y4 56289 150D156X302082
AL4CE 0160-3334 -] CAPACITOR-FXD .GHUF +-10% SGVDC CER 12474 CACOZXRIOAKISOA
A14C7 G160-3334 ] CAPACITOR-FXD .QtUF +-10% S0VDC CER 12474 CACE2XTRIDIKIO0A
AT4L8 G160-3334 ] CAPACITOR-FXD .G1UF «-10X S0VDC CER 12474 CACCZXTR103K1004
AT4L9 £160-5624 4 CAPACTITOR-FXD SGOOPF «-5% 100VDC 84411 HEUY-684
ATAZTD Gi80-0374 3 CAPACITOR-FXD 14UF+-106X 20vDC Ta S6289 1500106X902082
AT4LTY 0160-3334 -] CARPACTTOR-FXD (OtHUF «-10% 50VDC CER 12474 CACC2XTRI03K 1004
AtALH2 41603334 ] CAPACTTOR-FXD . Q1UF <«-10% BO0VDC CER 12474 LACOZXTRI0O3K100A
AT4L53 2180-01374 3 CAPACTTOR-FXD 10UF=-10% 20vDC TA 86289 1560106X302082
At4ltd £160-3334 9 CAPACITOR-FXD .S1UF +-10% S0VDC CER 12474 CACOZXTRI03K1004
AT4LTS £IB0-3334 $ CAPACITOR-FXD .O14F «-10% SOVDC CER 12474 CACOZXTRI 03K Q0A
A14C18 ¢1680-3324 S CAPACITOR-FXD .O1UF +-10% S4WDE CER 12474 CACO2X7RIO3K100A
a14C17 ¢160-3334 8 CAPACITOR-FXD .01UF «-10% SOVDC CER 12474 CACOZXTRICIKI00A
A14L018 0160-4808 L) 1 CAPACTITOR-FXD 470PF +-8% 100VDC CER 12474 CACO2C064T131004
ATGC1G-
A14C23 HOT ASSIGNED
A14C24 £%60-3334 9 CARPACTTOR-FXD .010F +-10% S0VDL LER 12474 CARG2ZXTRIG3KI00A
A14C2% 0160-3334 ] CAPACTITOR-FXD .Q1UF +-10% SavDC CER 12474 CALG2ATRIQIKI00A
AT4C26 ¢160-5813 4 1 CAPACTTOR-FXD 3BPF +-5X 200vDC CER §+-35 06383 HA1200620360)
AT4C27 N0OT ASSIGNED .
Atac2s 0160-4835 | 7 CAPACITOR-FXD .14F +-10% S0VDC CER 12476 | CACO&XTRIDAKOS0A
p14C29 460-3334 9 CAPACITOR-FXD .O1UF +-10% 50¥DC CER 12474 CACC2XTRIGIKI00A
A14C30 £180-3334 9 CAPACITOR-FXD (O1UF +-10% 50¥DC CER 12474 CACO2XTRIO3K100A
414031 01603334 ] CAPACITOR-FXD (O1UF +-10% 50vDC CER 12474 CACOZXTRIG3KI00A
A14C32 0160-3334 ] CAPACITOR-FXD .O1UF +-10% S0¥DC CER 124714 CACOZXTRICIKICOA
A14033 V1B0-3334 ] CAPACITOR-FXD .01UF +-10% S0VDC CER 12474 CACO2XT7RIQIKIO0A
A14C3a 01680-3334 9 CAPACTTOR-FXD .01LF +-10% 50¥DC CER 12474 CACO2XTRIO3KIC0A
a1403s 0160-3334 ] CAPACITOR-FXD .O1UF +-10% 50VDC CER 12474 CACOZXTRIOIKICOA
AT4C3E G160-3334 g CAPACTTOR-FXD .01F +-10% 50¥DC CER 12474 CACOZXTRIGIKI00A
A14037 G160-3334 9 CAPACTTOR-FXD .O1UF +-10% SOVDC CER 12474 CACOZXTRIGIKIOOA
A14C38 G160-3334 8 CARPACTITOR-FXD .QIUF +~10% SOVDC CER 12474 - CACOZXTRIGIKLIGOA
;MASCSS ' 6160-3334 ] CAPACTITOR-FXD .0VUF +-10X SOVDL CER 12474 CACOZX7RIGIKI00A
A14040 0160-3334 ] CAPACITOR-FXD .01UF +-10% SOVDC CER 12474 CACOZXTRIDIKI00A
&14C41 0160-3334 ] CAPACTITOR-FXD .0VGF +-10% S0VDC CER 12474 CACOZXTRIG3KI00A
ATACRY 1901-0080 3 DIODE -SWITCHING 80V 200MA 2NS DO-3% NI T 1N4156
AT4CRZ 1901-0050 k] DIODE-SWITCHING 80V 20014 2M5 DO-3% 1T 1N4180
ATACR3Z 1901-00SC 3 DICDE -SWITCHING 80Y 200MA 2NS DO-35 W1 184150
AT4CRA 1901-0548 | 8 DIOOE-SCHOTTKY SM SIS 12402 | sos2-zs00
AT4CRS 1901 -0080 3 DIOGE-SWITCHING 80V Z00MA 2MS DO-3S - hrd 1N415¢C
AV4CRE 1901-005¢ § 3 DIODE-SWITCHING BOV 200MA 2NS DO-35 #1711 | INeISe
A14D51 1950-0852 | 8 T | LED-LATP ARRAY LUM-INT«200UCD IFsSria-max | 28480 | WLMO-B620 SELECTED
Alays 12518829 | 2 1§ CONN-POST TYPE ,100-PIN-SPCG 50+CONT 28480 | 1251-8929
A1472 1252-3494 18 1 | HEADER.6 POSN 28480 | 1252-3494
A1AT3 1252-3483 7 HEADER-7 POSN 28430 i1252-3463
Ataza 1262-3493 | 7 HEADER-7 POSN 28480 | 1262.3493
A147S 12818383 4 CONN-POST TYRE ,100-PIN-SPCG 7-CONT 28480 1281-8393
A14T8 1252-0242 8 CONN-POST TYPE ,180-PIN-SPCG 34-CONT 28680. 1252-0242
See introduction to this section for ordering information
6-26 *Indicates factory selected value
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Table 6-3. Replaceable Parts

Retference HP Part |C _— Mir

Designation Number |D Qty Description Code Mfr Part Number
A1401 140-0114 4 TNDUCTOR RE-CH-MLD 10UK +-10% 91837 In-4 10UH 10%
K141 2 S10G-18611 4 INQUCTOR RF-CH-MLD 220NH +-203% 91837 In-4 22U 20%
A14{3 8140-0114 4 INGUCTOR RF-CH-MLD 18UH «~10% 91637 In-4 10UW 10%
Al4MPY 14000966 B CLIP-CHPNT ,17-.t85-DIA .195-WD STL 91506 8015-134T
Al4MpP2 14000968 8 CLIP-CHPNT 17-_t85-01a .198-10 STL 91506 60151347

AlaMP3 1400-0966 B CLIP-CMPNT 17-,185-DTA .195-10 STL 21508 BO15-13AT

ATaNRe $400-0968 8 CLIP-CHMPNT . 17-,¢85-0TA . 195-W0 STL $1508 B015-13AT

AlaMps 14000966 8 CLIP-CHMPNT .17-,185-DIA | 195-4D STL 91508 B015-13AT

AV AP 1400-0966 -] CLIP-CHMPNY 17- 185-07A . 495-uD STL 81508 S015-13AT
p14M07 14000966 8 CLIP-CHPNT ,17-,185-DTa . $95-40 STL 91508 60151347

A14MPS 1400-0986 8 CLIP-CHPNT (17-,185-DXa | 195-4D STL 91508 $016-13aT
AT4HPQ 1400-0966 ] CLIP-CHPNT 17~ 185-DTA | 19540 STL 91506 £015-134T
AlarP10 1400-09686 8 CLIP-CHPNT 17-,185-DIA | t95-40 STL 91506 8015-13AT

AT4rE 1400 -0966 -] CLIP-CHPNT ,17-,185-DIa .195%-WD STL 91506 B015-134T
[AF 1400-0968 -] CLIP-CHPNT ,17-,185-0TA . t95-uD STL 91506 8015-1347
AtAMPI3 1400-0966 g CLIP-CMPNT ,17-,185-DIA .19%-4D STL 91506 £015-1347

ATAMP1I 4 1400-0966 e CLIP-CHENT 17-,18%-DIA 1950 STL 915086 80151347
ATAMPIS 1430-0968 8 CLIP-CMPNT .17-,185-DIA . 19%-u0 STL 91508 5015-13A7
AtAMEiE 1400 -09686 8 CLIP-CMPNT 17-.185-D7a . 195-W0 STL §1508 E015-93AT

AN T 1400-0968 8 CLIP-CMENT 17-,185-DIa . 195~ STL 91806 6015-13aT

AT4MEI S 1460-0968 ] CLIP-CMANT 17-,185-DIa .195-uD STL 91508 B015-13AT
At4nEg 1400-0968 8 CLIP-CMPNT [ 17-.185-DZa ,195-WD $TL 91568 BO15-13aT
&14MP20 0403-3521 ¥4 F4 BUMPER FOOT 28480 (403-3521

ATHITRZ1 4403-0285 8 BUMPER FOOT-aDH MTG 12.7-Mn-wD 76381 S7-5018 GRAY
ALAMP22 0403-028% ] BUMPER FOOT-ADH MTG 12, 7-MH-UD 7638 5J7-50t9 GRAY
AlaMP23 4403-0285 8 BUMPER FOOT~ADH MTG 12.7-MM-WD 7638 L7-50t8 SRAY
ATAMP24 0403-028% ] BUMPER FOOT-ADH MTG $12.7-MM-uWD 1638y 5J-S018 GRAY
Alanp2s 4453-0288 ] BUMPER FOOT-ADN #MTG 12, 7-mr-WD 76341 ST-80t8 GRAY
A14MP26 £463-3521 2 BUMPER #00T 28480¢ 04033521
ATAMP27 0510-1024 3 RETAINER-RING E-R EXT ,188-IN-DIa STL KESE8 X%-5133-18-5-2D
ATAMPZ8 o8a70-200221 3 MODIFIED SCREW 28480 08970-20022
AYAMPZS 3050-0139 [ WASHER-F, MTLC NO. 8 ,172-IN-ID 28480 3050-0139

AT 4MP30 3050-0%72 7 WASHER-FL, NM NO, 10 ,203-IN-ID 28480 3050-8172
AT4MP3Y 3050-0872 7 WASHER-FL NM NO, 10 .203-IN-ID 28480 3050-0172

AT4G1 1853-0393 4 % TRANSISTOR PNP ST T0-92 PD=SGOM 28480 1853-0393

AT4AG2 1854-0810 2 TRANSISTOR NEN SI PD=625MJ FTe200MHZ 56289 CT-1058

ATdRY 67570422 s % RESISTOR 909 +-1% 1250 TF TCs#0+-100 12488 CT4-1/9-T0-509R-F
AT4R2 0757-0290 -3 1 RESISTOR €.18K »-1X 125K TF TCeG+-100 19701 H033R~51/8-TO-B161-F
Al4R3 0698-7088 8 1 RESISTOR 480 +-1% 126U IF TCsD+-100 12438 cT4
A14R4 8I87-0279 e} RESISTOR 3.16K «-1X% .125W TF TL=0+-100 12498 CY4-1/8-T0-3161-F
A14RS 0757-0279 0 RESISTOR 3.18K +-1X 125U TF TC«0+-100 12498 CT4-1/8-TO-3161-F
A14RE 0757-0278 -} RESISYOR 3.16K +-1% 1258 ¥F TC=0+-100 12498 CT4-1/8-T8- 2181 -F
A14RY 0698-7207 2 2 RESISTOR B1.9 +~1% 05U YF TCade-100 12498 C3-1/8-TH-B1RG-F
Al14RE 0757-0279 0 RESISTOR 3.18K «-1% 1254 TF TLx0e-100 12488 CTa-1/8-T0-3161-F
A14R9 0757-0278 9 RESISTOR 3.16K +-1% 1256 TF TLx0e-100 12498 CT4-1/8-TH-21€1-F
ARG NOT ASSIGNED

At4RYY 0898-3162 5] RESISTOR 46.4K +~1% 128U TF TCx04-100 12488 LT4-1/8-TO«4642-F
At14R2 07570279 g RESISTOR 3.16K +-1% 125U TF T{=D+«100 12498 CT4«1/8-T0-3181-F
AT4RYZ NOY ASSIGNED
A14R14 07870278 1] RESISTOR 2.16K +~13 125U TF TC=0+-100 12498 LT4-1/8-70-3161-F
AT4RIS HOT ASSIGNED
A14R18 1815-0424 2 HETUORK-RES 16-DIP 4.7 OMM X 15 11236 T51-1-R4, TK
A14R17 1810-0218 1 2 NETUORK-RES 15-DIP 10.9K Ok X 8 11236 T61-3-R10K
Al4R1E 1810-0318 3 NETUGRK-RES $6-DIP 10.0K OMrt X 8 11238 T61-3-R10K
At4RtY 1810-0424 2 NETWORK-RES 16-DIP 4.7 OHM X 15 11236 TE1-1-RE,. W
A4AR20 0858-3435 2} 2 RESISTOR 39.3 +-1X 125§ TF TCaD+-100 Da43g ™z
A14R 21 0757-0401 0 RESISTOR 00 +-1% 128K TF TCx(+-104 12438 CT4-1/8-TO~1G1-F
A14R22 0698-3162 0 RESISTOR #6.4K +-1%X 125K TF TLafs-100 12498 CT4-1/8-TG-4842-F
AV4R23 G757-0401 bl RESISTOR 1G0 +-%% 1284 TF TCeG+-100 12489 CT4-1/8-T3-161-F
AV4R24 2757-4280 2 RESISTOR 1K «-1X 1284 TF TCeDe-100 12488 CT4-1/8-TC-1004-F
A14R2S NOT ASSIGNED -
A14R2E NOT ASSIGNED
A14R27 NOT ASSIGNED -
A14R2B 570442 9 RESISTOR 10K +-1X 1284 1% TCe0+-100 12498 CT4-1/8-TC-4002-F
A14R29 0757-0279 [ RESISTOR 3,184 +-%% 1284 TF TL=0+-100 12498 CT4-1/8-T0-31681-F
A14R30 HOT ASSIGNED

See introduction to this section for ordering information
*i{ndicztes factory selected value
February 1986 6~27
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Table 6-3. Replaceable Parts

Reterence HP Part |C - Mir
Designation Number D Qty Description Code Mir Part Number

AT4R3 HOT ASSIGNED
A14R32 0757-0278 i RESISTOR 3.16K +=-1X _125W TF TC=0+-100 12488 CT4-1/8-T0-2181-F
ATAR3S NCT ASSIGNED
AT4R34 $7S7-0279 [ RESISTOR 3.16K +-1%X 1284 TF TC=0-10D 12498 CT4-1/8-T0-1161-F
&14RTS 6757-0465 6 RESISTOR 100K +-1% 125§ TF TC=8+-100 12488 CT4-1/8-70-1003-F
AARIE 0688-7207 2 RESISTOR 61.9 +-1% .06k TF TCx@+-100 12498 £3-1/8-TG-61R9-F
A14R37 06%3-7212 [ k] RESISTOR 100 +-1% 05§ TF TCx0+-100 12498 £3-1/8-10-100R-¥
A14R38 0888-7212 ] RESISTOR 100 +-1% 084 TF JCx0B+-100 12498 £3-1/8-10-100R-F
A14R39 08698-7212 9 RESISTOR 100 +-1% 084 TF TCw0+-100 12498 €3-1/8-10- 100R-F
A14R4D 0811-1668 3 1 RESISTOR 1.5 +-5% 24 PWI Y(:=0+-300 11862 SPH
A1 4R 0698-8827 | 4 RESISTOR 1M +-1% L1284 TF TCe0+-100 12488 cT4
At4RA2 0698-8827 4 RESISTOR 1M +-1X 1254 TF TCe0+-10¢ 12488 T4
A14R43 9698- 3458 7 2 | RESISTOR 348K +-1% 1264 TF TCeQ+-100 12498 cT4
A14R44 0698-3458 T RESTSTOR 348K +-1% 1250 TF PC«0+-108 12498 cT4
A14RES 0698-3435 0 RESISTOR 38.3 +-1% 125U TF TC+0+-130 De43s ™2
A1451 3101-2761 3 1 SULTCH=DIP SL 7-1A 0.1A 30VDE 11236 207-7
A14TRY 0360-0535 G CONNECTOR-SGL LONT TH-TS-PT 28480 0360-053%
A14TP2 0360 -0535 ¢ CONNECTOR-SGL LONT THL-TS-PT 28482 03600535
AT4TPS 0365-0535 0 CONNECTOR-SGL CORT TML-TS-PT 28480 83600535
AT4TRY 0360-053% ¢ CONNECTOR-SGL CONT TIK.-TS-PT 28480 03600535
AT4TRS 6360-0535 & CONNECTOR-SGL CONT TIL.-TS5-PT 28480 63600335
ATATPS G360-0538 ¢ CONNECTOR-SGL CONT THL-TS-PY 28480 4360-0535
A1ATEY G360-0535 ¢ CONNECTOR-SGL CONT Tri-T5-PT 28480 03585-0535
AT4TPE G360-0535 [ CONNECTOR-SGL CONT TR -TS-p7T 28480 0369-0535
ATATPS G360-0535 ¢ CONNECTOR-SGL CONT TML-TS-PY 28480 0360-05335
A14T819 0380-0535 9 CONNECTOR-SGL CONT THL-TS~PY 28480 02360-0535
ATATEYY 0360-053% ] CONNECTOR-SGL CONT THML-1S-PY 28480 0369-083%
ATATPIZ 0360-0535 [ CONNECTOR-SGL CONT TML-YS-PT 28480 £360-0535
AT4TPIZ 0360-053% 0 CONNECTOR-SGL CONT THML-T$-PT 28480 0360-053%
at4TPI4 0360-0335% 0 CONNECTOR-SGL CONT TML.-TS-PT 28480 03600535
AT 4 1820-3431 8 2 IC-INTERFACE XCVR INSTRUMENT BUS IECE 21014 | DSTS1B0AN
At AU 1820-2648 | 8 t IC-GENERAL PURDOSE INTERFACE 8US ADAPTER 01285 THSGS1 AR
ATAU3 1826-0547 3 IC OF AMP LOW-BIAS-H-IMPD DUAL 8-DIR-P 01285 TLO7ZACP
Atayd 08870-20031 ¢ ¢ 1 PAL PROGRAMMED 28480 09$70-8003%
At4us 98970-80050 1 2 1 EPRCM PRCGRAMMED 2848¢ 0887080050

NOTE: IF A14US IS BEING REPLACED FOR THE

FIRST TIHME AND IS FROM AN INSTRUMENT

WITH PREFIX LOWER THAN 2847a, REPLACE

ATAUT ALONG WITH A14US, {RECOMMENDED

REPLACEMENT FOR 08870-80026, G8§70-80040)

1200-0587 i 2 | SOCKET-IC-DIP 2B-CONY DIF OIP-SLDR 01295 C8728-01
At4US 1820-277% 1 1 IC GATE TTL ALS NAND TRL 3-INP 21248 SNT4ALS10AN
A14y? 083870-30051 | 4 1 EPROM PROGRAMMED 28480 08370-80051
: NOTE: IF A14U7 IS BEING REPLACED FOR THE

FIRST TIME AND IS FROM AN INSTRUMENT

UITH PREFIX LOWER THAN 2847a, REDLACE

ALQUS ALONG WITH A14U7, (RECOMMENDED

REPLACENMENY FOR $8970-80027, 08870-80041)

1200-0567 1 S0CKET-IC-DIP 28-CONT DIF GIP-SLOR 01285 c8728-01

AT4UE 1818-3760 1 1 IC CHOS B5536 (64K) STAT RAM  150-NS 3-S5 20562 TCESGAAPL -15
A4S 1820-1858 $ IC FF TTL LS D-TYPE OCTL 012985 SNTALSITIN
AT4M0 1820-1568 ) IC BFR TTL LS BUS QuaD 01295 SH74L51 254N
AT 41 1820-3518 2 1 IC-INTERFACE XCVR INSTRUMENT BUS JEEE 27014 DS7E162aN
Ard2 1820~1016 1 1 IC-INTERFACE DRVR OR DUAL 0128% SN75453BP
A14L13 1826-0138 | 8 2 | IC COMPARATOR GP QUAD 14-DIP-P PXG 270454 | LM336N
AT4UT4 1820-1208 3 3 IC GATE TTL LS OR QUAD 2-INP 01288 SNTALSI2N
AT4U1E 1820-2024 2 ) IC DRVR TTL LS LINE DRVR OCTL 1288 SNT4S244N
A4S 18202024 3 IC DRVR TTL LS LINE DRVR OCTL, 01285 SNT4L 52444
AT&U1T 1820-2024 3 IC DRVE TTL LS LINE DRVR OCTL 01288 SNT4 S244N
Aldg 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SNT4L 52448
A1dNS 1818-3183 2 1 IO CHOS 85536 (64K] STAT RAM 150-NS 3-S5 34013 HIG264LP-15
A14U20 23976-80029] 6 1 PA PROGRAMMED 28480 0897080028
A& 1820-207% 4 5 IC TRANSCEIVER TTL LS BUS OCTL 01295 SNTAL 248N
A1ay22 1820-207S 4 1T TRANSCEIVER TTL LS BUS OCTL 01295 | SN7ALS24SM
A14U23 1820-2075 4 18 TRANSCEIVER TTL LS BUS OCTL 01295 SNT4LS245N
Atay24 1820-2075 4 IC TRANSCEIVER TTL LS BUS OCTL 01285 | SNTALS245N
A14U25 1820-263% 2 2 IC GATE TTL ALS AND QUAD 2-INP 05298 SNTEALSOSN
A1426 1820-3431 8 IC-INTERFACE XCVR INSTRUMENT BUS IEEE 27014 | DS7S180aN
A14U27 1820-1568 H] IS BFR TTL LS BUS (uap 0429% SNTALS 128N

6~28 Fehruary 1989
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Table 6-3. Replaceable Parts

Reference HP Part [C e Mir
) . t Description Mtr Part Number
Designation | Number |D| QY P Code mb
A14028 1820-2549 7 1 TC-GRIE TALXER/LISTEMER 34g4¢ P291A SELECTED
ATAUZS 1820-2111 k] 1 IC-INTERFACE DRVR TNV 01295 SNTHEE8N
A14L30 1820-173¢ 6 2 IC FF TTL LS O-TYPE POS-EDGE-TRIG COM £1205 SNTALS2T3N
AT4U3Y 1820-1%87 s IC SHF-RGTR TTL LS COM CLEAR STOR 8-BIT 34335 ATT45299N
AT4U32 1820-207% 4 IC TRANSCEIVER TTL LS BUS OCTL 01295 SNT4LS245N
AT4U33 tB20-2983 3 2 IC-PERIPHERAL INTERFACE ADAPTER:CLK=2MAZ 04713 resep21R
AtdU34 t820-2624 -] H IC-1Pu; CLK FREQ=2 MHZ, ENMANCED 8800 04713 HCSeBOSe
1200-0654 7 1 SOCKET-IC-DIP 40~-CONT DIF DIF-SLDR 0128% C8740-91
ATALAS 1820-2983 3 IC-PERIPHERAL INTERFACE ADAPTER:CLKz2MHZ 04713 nCEga21e
AT4U35 1828-3518 3 1 IC-DIRECT MEMORY ACCESS CONTROLLER 04713 NCESR44P
A14U3T 1820-2€34 1 3 IC INV TTL ALS HEX 01285 SN74ALS04BN
AT4U38 1820-1298 3 IC GATE TTL LS OR QUAD 2-INP 01285 SNT4, 832N
AT4U338 18201568 8 IC BFR TTL LS BUS QUAD G128 SN74LS125AK
At4u4L 1820~ 1443 8 2 IC CNTR TTL LS BIN ASYNCHRC 01235 SNT4LS283N
ATAUAY 1820-1208 3 IC GATE TTi. LS DR QUAD 2-INP 01296 SNT4ALSIZN
AT4U&2 1820-2058 3 2 IC-INTERFACE XCVR INSTRUMENT BUS IEEE 04713 NC3448AL
A16U43 1820-2058 3 IC-INTERFACE XCVR INSTRUMENT BUS IEEE 04113 HC3448AL
AT4Us4 18202658 ? b IC GATE TTL ALS NAND Quad 2-INP 01285 SNT4ALSO0AN
A14UES5 18201730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG £OM 01285 SNT4LE2TIN
AT4U4E 1820-2024 3 IC DRVR TTL LS LINE DRVR 00Ty 01295 SNT4L5244N
AT4UST 1820-2634 1 IC INY TTL ALS HEX 01295 SNT4ALS04BN
A14048 1829-263% 2 IC GATE TTL ALS aND QUAD 2-INP 01295 SNT4ALSOSN
Al4u48 1820-2635 F4 IC GATE TTL ALS AND QUAD 2-INP 61298 SNT4ALSOBN
A14US0 1820-2634 1 12 INV TTL aLS HEX 0129% SN74aL5048N
Al4US1 1820-1443 8 IC ONTR TTL LS BIN ASYNCHRO ©129% SNT4LSZ93N
AT4US2 088T0-B0O030 | § 1 PAL, PROGRAMMED 28480 08970 -80030
A14U53 1826-0727 1 SAMPLE AND HOLD 14 ~CERDIP 08685 SHP-81FY
A14U54 1826-0138 8 IC COMPARATOR GP QUAD 14-DIP-P PKG 1014 LM339N
A14US5 1826-1338 2 1 IC MISC 8-DIP-P PKG 91298 TLTHOSA
A14VRY 1902-0928 6 IC V RGLTR-V-REF-FXD 6.6/7,25V T0-92 PG 27314 im329
A14VR2 NOT ASSIGNED '
AT4VRI 1802-0947 9 L DIODE-ZNR 3.6V 5% DD-35 PD=, 4 TCe- 036X 28480 1902-0947
AtdY1 1813-0130 3 H CLOSK-OSCTLLATOR-XTAL 1B-FHZ 9.98X 12703 RASCO PLUS-18MHZ
£340-0844 3 1 INSULATOR-IC NYLON BLACK 13103 TH7-156N
AtS 2960~0443 1 1 LINE ROUULE-FILTERED | (5248 F20580
AtH HOT ASSIGNED
AT a8970-60027)] 2 1 FIRST LO ASSEMBLY 28480 08870-80027
ATTAY 08970-6004S | 4 1 YIG INTERFACE BOARD ASSEMBLY 8480 B3870- 80045
(RECOMMENDED REPLACEMENT FOR
08970-60017)
A17A1CY 0160-387% 7 CAPACITOR-FXD .D1UF +-20% 106VDC CER 09969 RPE121-105KTRIO3MI GOV
A1TA1C2 0150-3879 1 CAPACITOR-FXD Q1UF +-20% 100VDC CER 09969 RPEI21-105X7R103MI00Y
ATTAIC3 0160-3879 T CAPACITOR-FXD .01UF ~-20% 100VDE LER 09968 RPES 21-108XTR103M100V
At78104 0160-3979 ? CAPACITOR-FXE _O1UF «-20X YGOVDC CER 08969 RPES 21 -105XTRI03M1 00V
NOTE:
ATTAICY THROUGK A17A1C4 ARE DIFFICULT TO
REPLACE, IF A CAPACITOR NEEDS TO 88
REPLACED, IT IS RECOMMENDED THAT THE
ENTIRE A17a1 ASSEMALY BE REPLACED.
A1TA1GY 0955-0343 9 1 U-WAVE YIG OSCILLATOR 3,85 BHZ MAX 28480 09650343
NOTE:
AYTAIEY IS DIFFICULT TD REPLACE. IF THE
YIG OSCILLATOR NEEDS TO BE REPLACED, IT
IS RECOMMENDED THAT THE ENTIRE At17a1
ASSEFBLY BE REPLACED.
AL TAYTS 1252-3492 |6 HEADER-8 POSN " 28480 1252-3492
NOTE:
A1T7ATTY IS DIFFICULT TO REPLACE. IF THE
CONMECTOR NEEDS TO BE REPLACED, IT IS
RECOMNENDED THAY THE ENTIRE A1741
ASSEMBLY BE REPLACED.

www.vildetfonics.com
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6-19

Replaceable Parts



Table 6-3. Replaceable Parts

{METRIC; NOT PART OF THE A17 ASSEMBLY.
USED TO ATTACK THE a17 ASSEMBLY TO YHE
CASTING. }

Reference MP Part [C o Mir
: - Description MIir Part
Designation | Number |p| QY P Code Number
A1 TR 08870-00081( 2 t ¥IG CSCILTR DECK (RECOMMENDED 284380 0897000081
REPLACEMENT FOR 08978-00080)
R1THPZ 08536-00093 | 4 1 SHIELD-YIG 28480 08586-00008%
AYTHR3 2200-018% 4 4 SCREW-1ACH A4-40 ,312-IN-LG PAN-HD-POZY Geaoe ORDER BY DESCRIPTION
[HON-HETRIC)
0815-10738 8 4 SCREW-MACHINE ASSEMELY M3 X 0.5 8MM-LG 04060 ORDER 8Y DESCRIPTION

6-30
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See introduction to this section for ordering information
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Table 6-3. Replaceable Parts

Reference HP Part |C g Mfr
. : 1 Description r Par
Designation | Number |D|SQtY P Code Mfr Part Number
AT 0960-0898 | 9 1 | U-WAVE ISOLATOR 6.6 GHZ max ' 18453 | Prir-5482
0403-0278 7 1 BUMPER FOOT-alk MTS 1538 SI1-5027-81.X
2266-0107 & 1 SCREW-MACH 4-40 . 375-TN-LG PAN-HD-POZI 20000 ORDER BY DESCRIPTION
INON-METRIC; USED 10 MOUNT THE TSOLATOR.
AT2 1256-2121 z 1 TERMINATION-COAXIAL S0 DHMS; FREQUENCY 16179 2007 -8500-00
Bt 3180-038 3 1 FAN-TBAX 30-CFM 115V S0/80<HZ 1.5Kv-DIEL 09484 41111t
0590-1362 | 0 2 | THREADED INSERT-BULL-IN M3 X 0.5 00613 | E-632 METRIC M3 X 6.5
0516-17%6 8 F4 SCREW-MACH M3 X 0.5 40MM-LG PAK-HD 28480 0515-1756
(METRIC)
2130-0886 | o & | WASMER-LK HLCL 3.0 MM 3. 1-Mm-ID 28480 | 2190-0584
0360-028% 7 1 TERMINAL-SLOR LUS c1879 Hiad
0524-0215 | 3 1 | SCREU-TPG 8-32 .25-IN-LG PAN-MD-POZI STL | 28480 | 0824-0215
{NON-METRIC) ’
1400-0%10 8 2 CLAMP-CABLE .15-DIA .62-4WD NYL 02768 §511-28-00-8909
1 018034581 1 3 CAPACITOR-FXD .OIUF «B0-20% 00VDD CER 09389 DOTOEMUBI05YSVINIZI100Y
c2 016)~3451 1 CAPACITOR-FXD .QiUF +85-20% tCOVDL LER 09969 DO1DSNUEI0SYSVIOIZ100V
Fi 2110-5001 8 H FUSE (INCH) 1A 250Y NTD FE UL 75915 32 o6t
(2207240 VAC OPERATION)
M 2110-9043 8 1 FUSE (INCH} 1.8A 250V NTD FE 4L 11879 04.015
(100/120 VAT OPERATION)
FL1 9135-0248 $ 1 U-WAVE FILTER-LOWPASS 1.8 GHZ MAX 56140 BLI20-X1800-G/C
0515-0893 2 ] SCREW-NACH M3.S X 0.6 10M-LG PAN-HD 28480 0515-0893
(METRIC)
0535-0007 | 2] 17 | NUT-HEX DBL-CHAM MZ.5 X 0.8 3.3M-THK 00900 | ORDER By DESCRIPTION
FL2 9135-0174 |51 17 | FILTER-LOW DASS LEADS-TERMS 12168 | FLT3/P/S590 /REF1
FL3 9135-0174 |8 FILTER-LOW PASS LEADS-TERMS 12168 | FLT3/P/SS00/REFY
FLé& 9135-0174 -4 FILTER-LOW PASS LEADS-TERNMS 121868 FLY3/F /5300 /REFY
FLS 9135-0574 5 FILTER-LOW PASS LEADS-TERMS 12168 FLT3/P/SS00/REF
£16 9135-0174 |8 FILTER-LOW PASS LEADS-TERMS 12168 | EL13/P/%500/REF)
FL7 $135-0178 |3 FILTER-L0W PASS LEADS-TERNS 12188 | FLT3/P/E500/REFY
FLg 9135-0174 | FILTER-LOW PASS LEADS-TERMS 12188 | #L13/P/8500 /REFT
FL9 9138-0174 |8 FILTER-LOG PASS LEADS-TERMS 12188 | FLT3/P/S500/REF1
FL10 91350174 |5 FILTER-LOY PASS LEADS-TERMS 12168 | £ ta/mrssco/REr
Fitt 9135-0176 |5 FILTER-LOL PASS LEADS-TERMS 12188 | #Utaspsssec/RER:
FL2 $135-017¢ |8 FILTER-LOW PASS LEADS-TERMS 12188 | FLT3/P/S500/REF
FL13 $135-0174 |5 FILTER-LOY PASS LEADS-TERMS 12188 | ELTI/P/SS00/REF
Fits 9135-0174 | FILTER-LOW PASS LEADS-TERMS 12168 | FLT3/P/5600/REFY
FL15 2135-0174 |5 FILTER-LDW PASS LEADS-TERMS 12168 | FLT3/P/8800/REF"
FL1E $135-0178 |5 FILTER-LDW PASS LEADS- TERMS 12168 | FLT3/P/§500 /REFY
FLiy 9135-0174 | 5 FILTER-LOW PASS LEACS-TERMS 12188 | FiLTa/p/sson/REFT
FLi8 - 8135-0174 | 5 FILTER-LOW PASS LEADS-TERMS 12188 | FLT3/P/SS00/REF!
FL1g $135-0040 | 4 1] U-UAVE FILTER 6.2 GHI MAX 1258 ] F-3488
1440-0024 ] 1 CLAP-CA _258-DIa .5-ul MY 85490 FENY -250MA
2200-0108 -] t SCREW-MACK 4-40 .438-IM-LG PAN-HD-POZT 90068 ORDER 8y CESCRIPTION
3053-5105 8 1 WASHER-F|, MTLC N0, 4 _125-IN-ID 28480 3050-0108
J1 1259-0083 i -4 CONNECTOR-RF BNC FEM 561 -HOLE-FR S0-OMN 24931 28R 30-1
. . (NCISE SOURCE DRIVE)
0360-1190 S 2 TERMINAL-SLDR LUG PL-MTG FOR-83/8-SCR 79963 120+, 38GH
2190-0018 3 -] WASHER-LK INTL T 378 IN .2377-IN-ID 28480 2196-0018
2950-0001 |8 S | NUT-HEX-DBL-CHMAM 3/8-32-TWD .084-IN-THK | 00000 | ORDER BY DESCRIPTION
0z62-0227 |1 2 | COMMECTOR-SGL CONT SKT 1.14<MM-BSC-S7 27288 | 0205-5216
gi1s0-0a77 |2 1| WIRE 204G W/BR/G 300V PVC T™XI2 BOC - 28480 | 8150-0477
] BIS0-0701 - H WIRE 24ALG W/V/GY 300V PYC 7X32 80C 284890 8150-071
32 © 08970-60025 | 8 1 | CONNECTOR ASSEMBLY~INPUT 20480 | 08970-60023
05151238 | 7| 10 | SCREW-MACH M3.5 X 0.6 BrM-LG 28480 | DSt5-1234
(METRIC)
I3 12500083 | ¢ COMNECTOR-RF BNC FEM SGL-HOLE-FR $SO-OHM | 24931 | 2BIR130-1
: (REAR NDISE SOURCE DRIVE)
o360-1190 |8 TERMINAL-SLOR LUG PL-t11G FOR-83/8-SCR 79863 | 7T20-.380H
21800016 3 BASHER-LX INTL T 3/8 IN .377-IN-ID 28480 2180~0016
2850-0001 |8 NUT-HEX-DBL-CHAM 3/8-3Z-THD .094-IN-THK | 00000 | ORDER BY DESCRISTION
34 : NOT ASSIGNED
I8 1250-0083 | 4 CONNECTOR-RF BNC FEM SGL-HOLE-FR S0-0#1 | 24891 | 28IR130-1
{X-AXIS)
2190-0016 {3 WASHER-LX INTL T 3/8 IN .377-IN-ID 28480 | 2150-0018
2950-0001 | 8 NUT-HEX-DBL-CHAR 3/8-32-THO .084-IN-THK | 00000 | ORDER BY DESCRIPTION

See introduction to this section for ordering informatiog
*Indicates factory selected vaiue
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Table 6-3. Replaceable Parts

Reference HP Part |C i Mir
| ; t Description Mfr Part Number
Designation | Number |D|Q P Code
18 12560083 | 1 CONNECTOR-RF BNC FEM SGL-HOLE-FR S0-0rM 24931 288130
(Y-4XIS)
2196-0046 | 3 WASMER-LX INTL T 3/8 IN ,377-IN-ID 2maq0 | 2190-0016
2956-0001 | 8 NUT-HEX -DEIL -CHAR 3/8-32-THD .094-IN-THK 00000 | ORDER BY DESCRIPTION
I 1286-0083 |1 CONNECTOR-RF BNC FEM SGL-HOLE-FR S0-OKM 24831 | 28JR130-t
(Z-AX1S)
2180-0016 | 3 UASHER-LX INTL T 3/8 IN .377-IN-ID 28480 | 2190-0018
29560001 [ 8 NUT-HEX-DBL-CHAN 3/8-32-THD ,094-IN-THK 00006 | ORDER ©v DESCRIPTION
I8 NSR: /0 W7 (IF)
I 1256-1032 |2 | | COMNESTOR-RF BNC FEM SGL-HOLE-RR $0-0HM 2493t | ZBIR105-5
(DET}
0360-1188 [ S 1 | TERMINAL-SLOR LUG PL-MTG .082-HOLE-ID 86928 | 5413-21
2190-0068 | & 1 | WASHER-LK INTL T 1/2 IN .505-IN-ID 78189 | 1924-02
2950-0054 |1 1 | NUT-HEX-DBL-CHAM 1/2-28-THD | 125-IN-THK 00000 | ORDER BY DESCRIPTION
1o 1262-0224 [ 6 2 | CONN-RECT MICRORBN 24-CKT 24-CONT 28480 | 1282-0224
(HO-IH CONNECTOR: PART OF ut0)
319 $252-0224 | & CONN-RECT NICRORBN 24-CKT 24-CONT 28480 | t1252-0224
. ($I8 CONNECTOR; PART OF W18)
MR 08970-20078! 9 t | ERAME-FRONT FOD 28480 | 08970-20078
0515-1234 | 7 SCREW-MACH M3.§ X 0.6 8Mm-uG 28480 | 0515-1234
(METRIC)
B515-133 5 16 | SCREW-METRIC SPECIALTY M4 X 0.7 THD; 7hn | 28480 | 0515-133
(METRIC)
Pz o8970-00088 | 2 i | REAR PaMEL 28480 | 6B$70-00085
0815-133t | & SCREW-METRIC SPECIALTY M4 X 0.7 THD; 7t | 28480 1 0515-1331
{METRIC)
2 5021-563€ | 1 1 CORNER STRUT . 28480 | 5021-5836
0515-1331 1§ SCREW-METRIC SPECIALTY M6 X 0.7 THO: 7mn | 28480 | 0815-133
{METRIC)
P4 0B576-00058 | 3 1 | BRAKCET RF SECTION-RIGHT 28480 | 08970-00058
0515-0885 | 2 8 | SCREW-MACH M4 X 0.7 BMH-LG PAN-HD 78480 | 0515-0885
(METRIC}Y
HeS 08970-00059 | 4 1 | BRACKET RF SECTION-LEFT 28480 | 08370-00059
9515-0885 | 2 | SCREW-MACH M4 X (.7 SHII-LG PAN-HD 28480 | 0515-0885
{(HETRIC)
(= 08870-00055 | © 1 | STRUT-HINGE BRKY 28480 | 08970-00055
0515-133t & SCREW-METRIC SPECTALTY M4 X 0.7 THD: ThHe | 28480 | 0515-1331
(METRIC)
o7 5062-3734 | 0 t | COVER-TOP, 421.80 28480 | 5062-3734
05:0-0043 | 4 2 | RETAINER-RING E-R EXT .141-IN-DIA STL 54963 [ 1500-14-20
0515-1245 | ¢ 2 | SCREW-SPCL M3.5 X 6.6 12M0-LG 00000 | ORDER BY DESCRIPTION
[METRIEY
mPg 08870-00083{ 4 1 1 COVER BOTTOM 28480 | oB9YO-00083
7120-8138 | 4 1 | LABEL-WARNING S-MM-WD S1-4R-LG VINYL 28480 | T20-8128
0515-124% | ¢ SCREU-SPCL MZ.S X 0.8 12M0-LG 00000 | DRDER 8Y DESCRIPTION
(HETRIC)
osi0-0043 4 RETAINER-RING £-R EXT .141-IN-DIA STL 54963 | 1500-14-2D
fery 5062-3779 |23 1 1 COVER (SIDE) W/ RECESS 28480 | 5062-3779
MO 5062-3836 |2 1 | COVER (SIDE) PERFORATED 28480 | 5062.3836
MR 5062-3703 |3 2 | STRAP-HANDLE ASSEMBLY {15") 28480 | 5062-3703
MP12 5041-881% |8 2 | HANDLE-CAP [FRONT) 28480 | 5041.8819
0815-1132 | 4 4 1 SCREW-MACM MS X 0.8 10MR-LG 28480 | 0515-1132
(RETRIC)
HAt3 5041-8820 |1 2 | HANDLE-CAP (REAR) 28480 | 5041-8820
0815-1122 | & SCREW-MACH MS X 0.8 10MR-LG 28480 | 9515-1132
{HETRIC)
meia 5001-0639 {9 2 | TRIN SIDE (FRONT FRAME) 28480 | s001.0839
H1s 5041-8802 | 9 1 | TRIN-SIDE (TOR) 28430 | 5041-8802
rE16 1460-1345 | 8 t | TILT sTAND SST 28480 | 1460-1348
HR17 $040-7201 18 t b oFooT-FULL 172 WOD. 28480 | soan-71200
"ig 0870-60006] 3 i | COVER RF SECTION (TOP) 28480 | 08970-00006
6515-0887 | & 34 | SCREW-MACH M3.S X 0.8 6MM-LG PAN-HD 00006 | ORDER @Y DESCRIPTION
(HETRIC}
nPig 1480-1801 | $ 1| <IREFORM 3sB-MM-y STL ZN 28480 | s480-1801
MP20 1480-0107 | 5§ 1 | SPRING-CPRSN .335-IN-0D 1-IN-DA-LG MUY 28480 | 1480-0107
MP21 68970-200721 3 1| CASTING-MACH (RECOMMENDED REPLACEMENT 28480 ] 08970-20072
FOR 08970-20053, )
M2z 0857080028 | 2 1 | CARDS-INFORMATION (PULLOUT) 28480 | 0B970-80025
(THE CARDS ARE NOT AVAILABLE
INDIVIDUALLY. THEY MUST BE PURCHASED
AS & SET.)
See introduction to this section for ordering information
*Indicates factory selected vaiue
6-32
www.valuetrenics.com HP R970R




Table 6-3. Replaceable Parts

(METRIC}

Reference HP Part |C I Mir
Designation Number [p|QtY Description Code Mfr Part Number
MP23- 2
MP2g NOT ASSIGHED
=] 08870000681 3 ¥ FANEL FRONT 28480 0BS70-50088
G535-0007 Fd NUT-MEX DBL-CHAM M3.S X 0.8 3,3M1-THK 0080 ORDER BY DESCRIPTION
2180-05B5 $ 1 WASHER-LK HLLL 3.5 B 3.6-MM-ID 28480 2180-058%
3050-00603 3 12! WASHER-FL NIY ND, 6 .141~IN-ID .375-IN-O0 73734 14'H
MR3Y 08870-00087| 4 1 WINDOW PANEL 28480 0897000087
0510-1148 2z 15 RETAIMER-BUSH-ON KB-T0-SHFT EXT 78553 catsa-017-27
MP32 NOT ASSIGNED
B 5=k NOT ASSIGNED
MP34 CB870-000861 3 1 SPACER PANEL (SMALL) 2848G 0887000068
fyi=ie S 0BOT70-00017F 4 1 SPACER-PANEL (LARSE} 2848 0BYT70-08017
fui=ic:d 5045-6889 & 4 LIGHT PIPE [18MM) 28430 5040 -5889
nea7 5040-6888 | & 3 | LIGeT PIPE (12m9) 28480 | 5040-8388
HRag 08%70-00016( 3 1 PAREL -L IGHT PIPE 28480 Q887D -00016
0510~-1148 4 RETATMER«PUSH-OM KB-T0-SHFT EXT 78553 £4154-017-27
1P3g 0BS70-00071 | & 1 BRACKET-FRONT PANEL 28480 02370-00074
6510-1148 2 RETATNER-PUSH-ON KB-TO-SHFT EXT 78583 C&154-047-27
mPap NOT ASSIGNED
[y[=F 8 5041-1882 g § KEY CAP (LIMNE SUITCM) 28480 5041-1882
HE4Z -
g1zl ") NOT ASSIGNED
npas OBST0-20070 f ¢ 1 WINDOU-FRONT 28480 Q887020070
- AP4g-
MP49 NOT ASSIGNED
MPSO AD40-1890 8 1 RETAINER, FILTER 3.803-IN-40 8480 4040-1890
0515-0888 3 8 SCREW-MACH M3 X 0.5 BMM-LG PAN-HD [sladelads] ORDER BY DESCRIPTION
(METRIC)
jgi=i N NOT ASSIGHNED
nPs2 3160-0300 & 1 FINGER GUARD FG794 9901 -43N
0515-02%82 T 2 SCREW-MACH 113 X 0.5 A0MM-LG PAN-HD 28480 §515-9282
{METRIC)
2190-0584 0 WASHER-LK WLLL 3.0 MM 3. 1-mm-ID 28480 21900584
3050-Ca91 7 2 WASHER-FL MTLC 3.0 M 3.3-me-18 28480 3050 -0891
03801361 4 2 STANDOFF-HEX 10-MM-LG M3.0 X 0.5-THD 28480 0380-1361
MPE3 NOT ASSIGNED
MpPS4 31500445 H 1 FILTER-AIR FPOLYU 28480 3150-0408
PSS T100-1283 4 1 TRANSFORMER COVER .88-IN-DP 08452 C03868
MPSE 08970-000401 3 1 SHIELD-POWER LINE 28480 0BS70-00040
0515-0886 | 3 SCREW-PACH M3 X 0.5 BMM-LG PAN-HD 00000 | ORDER BY DESCRIPTION
(METRIC} :
N20-3738 0 1 LABEL-WARNING .62-IN-UWD 1-IN-LG AL 28480 N28-3728
MPS7 6950-0133 12 1 | PLUG-HOLE TR-HD FOR .438-D-HOLE BRS §7TH | D-2783
T NOT ASSTGNED
rMPSg HOT ASSIGNED :
P64 5041-86821 2 4 STANODOFF~REAR PANEL 28480 5041-8821
0515-1232 5 4 SCREW-MACH M2 5 X 0.8 8MM-LE PAN-MD 28480 0515-1232
(METRIC)
HPst -
re7s NOT ASSIGNED
neTy
(27454 AND BELOW) | 08970-00079] 8 1 | ®F SECTION COVER (BOTTOM) 28480 | 08070-00078
{28124 AND ABROVE) 08970-000825 3 t RF SECTION COVER (BOTTOM) 28480 GB970-00082
0515-0887 |4 SCREW-MACH 3.5 X 0.5 SM1-LG PAN-HD 0000 | ORDER BY DESCRIPTION
{METRIC)
neT2 1800-1187 |6 1 | STAMPING-AL RF COVER-TNTERNAL zea80 | 1800-1107
MET73 16001111 H 1 STAMPING-AL RF COVER- INTERNAL 28480 1800-1111
HE4 16007146 4 1 STAMPING-AL RF COVER-INTERNAL 28480 1600-1108
] 1600-1105 | 3 1 | STAMDING-AL RE COVER-INTERNAL 28480 | 1800-1108
faloi ] 1600-1113 3 1 STAMPING~AL RF COVER-INTERNAL 28480 1500-1113
ner7 1600+-1108 & 2 STAMPING-AL RF COVER-IMTERNAL 28480 1600-1108
MR8 1660-1108 7 1 STAMPING-AL RF COVER-INTERNAL 28480 1800-1109
nelg 1800-1110 b 1 STAMPING-AL RF COVER«INTERNAL 28480 18001110
neao 1600-1114 4 1 STAMPING-AL COVER-INTERNAL 28430 1600-1114
Hegy 088970000081 3 1 COVER-INPUT ASSEMBLY 28480 08970-00008
0515-0887 4 SCREW-MAZH M3.S X 0.6 8MM-LG PAN-HD 90000 ORDER BY DESCRIPTION

www.VHltiédfronics.com

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

A AL V7V

Reference HP Part |C inti Mtr
, , Description Mfr Part Number
Designation | Number |D| Q1Y P Code
nPg? 1608-1112 | 2 1 | STAMPING-AL RF COVER-INTERNAL 28480 | 1806-1112
e 1600-1108 | & STAMPING-AL R¥ COVER-INTERNAL 28480 | 1800-1108
HPg4 08970-00077 | & 1 | ISOLATOR SUPPORY 24480 | 08S70-00077
HPgs 08970-00075 | 4 1 | BRACKET-HINGE (FRONT) 28480 | 08970-00075
0515-5238 | 7 SCREU-MACH 3.8 X 0.6 SMM-LG 28480 | 0315-1234
{METRIC: USED TO ATTACH MPBS TO THE
FRONT FRAME. NOT PART OF MP85.)
nees 68870-00013 0 t | BRACKET-HINGE {REAR) 28480 | 08970-00013
0515-0886 | 3 SCREW-MALH M3 X 0.5 SMI-LG PAN-HD 09000 | ORDER 8Y DESCRIPTION
(HETRICY
MPg7 NOT ASSIGNED
noge 08870-00021 | 0 T | SECOND CONVERTER BRACKET 28480 | 08970-04021
HPBS 08¢70-00078 | 7 1 | SECOND CONVERTER ISOLATOR BRACKET 28480 | 08970-00078
HPYG 0400-0201 | 2 t | GROMMET-RND .25-IN-ID .438-IN-GRV-0D %385 1 2-206
Py 1400-0017 | ¢ 1} CLMP-CA .312-DIA .375-UD NYL 28520 | 3310 RED
(FOR St}
0515-0893 |2 SCREU-MACH M3.§ X 0.8 I10MH-LE PAN-HD 28480 | 0815-0893
(METRIC)
3050-0882 | 8 4 | GASHER-FL MTLC 3.5 MM 3.8-M-1D 28480 | 3050-0897
0535-0007 | 2 NUT-HEX DBL-CHAM 13,5 X 0.8 3.3MM-THK 00800 | ORDER 8BY DESCRIPTION
oY) 1400-0025 | 8 2 | CLrP-Ca .5-DIA .5-WD NVL 85480 | FBNY-500-NA
[FOR FL1}
9515-0883 | 2 SCREW-MACH M3.5 X 0.6 10MM-LG PAN-HD 26480 | 0515-08%3
{METRIC)
3050-0892 |8 UASHER-FL MTLE 3.5 MM 2.8-MM-ID 28480 | 3050-0892
0sas-0n07 | 2 NUT-HEX DBL-CHAM H3.5 X 0,6 3.3HM-THK 00000 | ORDER BY DESCRIPTION
P 1252-2692 |5 3 CONN-POST-TP-BDY 28480 1252-2692
(TG AT3TS)
1261-4182 | 1 $3 | CONNECTOR-SGL CONT SKT ,025-IN-BSC-52 50 | 18873 | 47865
1251-3808 | 6 13 | KEYING PLUG-POST CONN 18873 | 85307-00¢
pz 1252.2592 |5§ CONN-POST-TP-BDY 28480 | 1252.2592
{10 A1771)
1251-4182 | ¢ CONNECTOR-SGL CONT SKT .025-IN-BSC-$2 SO | 18873 | 47885
1251-3808 | & KEYING PLUG-POST CONN 18873 | 85307-00%
P3 1252.2183 | 8 2 | CONN-POST-TP-BDY 28480 1252-2183
{10 A1333)
12514182 |1 CONMECTOR-SGL CONT SKT .026-IN-BSC-S2 59 | 8873 | 47868
1251-3808 | 6 KEYING PLUG-POST CONN 18873 | 65307-001
P4 1252.2178 | 5 4 | CONN-POST TYPE ,100-PIN-SPCG 7T+0ONT 28480 1262-3178
(T0 A13T4} .
1251-4182 | 1 CONNECTOR-SGL. CONT SKT .025-IN-8SC-82 SQ | 18873 | a7ses
$251-3808 | & KEYING PLUG-POST CONN 18873 | 85307-001
(= 1262-2183 |6 CONN.POST-TP-BDY 28480 | 1252-2163
{10 A132)
1251-4382 |1 CONNECTOR-SGIL CONT SKT .025-IN-BSC-5Z S | 18873 | avses
12553808 [ & KEYING PLUG-POST CONN 18873 | 68307-00¢
ps 1262.2089 |4 T ] CONN-POST TYPE .300-PIN-SPCG 9-CONT 28480 | 1252-298%
(T0 A211}
125-4182 | 1 CONNECTOR-SGL CONT SKT .025-IN-BSC-SZ SG | 18873 | 47585
1251-3808 | 6 KEYING PLUG-POST CONN 18873 | 85307008
&7 1252-3178 | 5 CONN-POST TYPE | 100-PIN-SPCG 7-CONT 28480 | 1252-3178
(10 A1473)
1251-4182 |1 COMNECTOR-SGL CONT SKT .025-IN-BSC-5Z 50 | 18873 | 47588
128t-3808 | &) KEYING PLUG-POST CONN 18873 | 65307001
Pg 1252-2592 |G CONN-POST TYPE . 100-PIN-SPCE 8-CONT 28480 | 1252.2592
{10 A1475)
1251-4182 | 1 CONNECTOR-5GL CONT SKT ,028-IN-85C-SZ S0 | t9873 | 47ses
125-3808 | 6 KEYING PLUG-POST CONN 18873 | 6$307-00%
PY 1262-2613 |+ 1 CONN-POST-TP-BDY 26480 1252-2613
(10 A1&T2)
1251-4182 {1 CONNECTOR-SGL CONT SKT .025-IN-BSC-SZ S0 | 18873 | 47365
1251-3808 {6 KEYING PLUG-POST CONN 18873 | 65307-00%
B1g 1252-3176 | 5 CONN-POST TYPE . 100-PIN-SPCG 7-CONT 28480 | 1252-3178
[TO A1474)
1281-4182 |4 CONNECTOR-SGL CONT SKT .025-IN-BSC-5Z SO | 18872 | 47565
1261-3808 {6 KEYING PLUG-POST CONN 18873 | 65307-001
P11 1282-3178 |8 CONN-POST TYPE . 100-PIN-SPCG 7-CONT 28480 | 1252-3178
(Y0 A13IT)
1281-4182 |t CONNECTOR-SGL CONT SKT .025-IN-BSC-S7 SO | 18872 | 47%6s
1251-3808 {6 KEYING PLUG-POST CONN 18873 | 65307-001
See introduction to this section for ordering information
634 *Indicates factory selected value
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Table 6-3. Replaceable Parts

{2745A AND BELOW)

NOT ASSIGNED

Reference MP Part IC . Mtr
) ; Description Par
Designation | Number |D] Q1Y P Code Mfr Part Number
P12 1251 =449 5 1 CONN-BOST TYPE . 100-PIN-SPCG 13-CONT 28480 1251-4491
{10 A822)
1251-8182 ¥ CONNECTOR-SGL CONT SKT |, 025-IN-BSC-57 SQ 18873 47565
1251-3808 & KEYING PLUG-POST CONN 18873 85307-001
Pi3 1251-5207 3 1 CONN-POST TYPE .100-PIN-SPCS 18-CONT 28480 1251 -5207
(TG ABI3)
1251-4182 1 CONNECTOR-SGL CONT SKT .H2%-IN-850-57 50 18873 47565
§251-3808 -] KEYING PLUG-POST CONN 18873 BS307-001
5 GRITE-60170 H LINE SWITCH ASSEMELY 284380 0BSTO-60170
(INCLUDES C4 AND 11, DOES NOT INCLUDE
A1S OR C3.}
52 3103-0094 £ 1 SUITCH-THRM FXD +193F 154 OPN-ON-RISE 14504 4S5-RBV-117-204
12512411 5 1 CONTACT-CONN L/u-UTIL FEM CRP 27264 82-086-1101
1251-7018 [ 1 CONNECTOR-SGL CONT M-SNAP RND 27264 03-08-2011
0362-026% 7 1 CORNECTOR-SGL CONT SKT 1,14-M15-83C-S52 27264 62-05-5204
0515-0886 3 STREUW-MACH M3 X 0,5 6MM-LG PaN-HD 0000 DRDER 8Y DESCRIPTION
(METRIC; KOT PART OF 52, USED TO MOUNT
S2 TO THE HEAT SINK OR THE POWER
SUPPLY (48).)
T 9100 -2640 1 1 XFMR-PWR 100/120/220/240V 28430 F160-2640
0515-1183 1 4 SCREL-MACH 15 X 0.8 45MN-LG PAN-HD 28430 05t5-1163
(METRIC)
2180-0587 3 4 WASHER-LK HLCL 5.0 MM &, 1-MM-ID 28480 2190-0567
0535-000% ] 4 NUT-HEX DBL-CHAM M5 X 0.8 S, 1mM-TeK 0G000 ORDER 8Y DESCRIPTION
VR 1802-0943 3 ¥ DIODE-ZNR 2.4V 5% D0-35 PD=. &Y TC:-.037% 28480 1802-0843
W1 GB970-200841 3 1 CABLE ASSEMBLY-SEMIRIGID (J2 70 FLY) 28480 0BS70-20084
W2 0BST76-20066 ] & 1 CABLE ASSEMBLY-SERIRIGID (FLY TO AB) 28480 0887020086
W3 0887G-200621 1 b CABLE ASSEMBLY-SENMIRIGID (A6 TO &10) 28480 0BST0-20062
Wa .
(27454 AND BELOW) 08379-20036) ¢ 1 CABLE ASSEMBLY-SEMIRIGID (A10 TO ATH) 28489 CBST0-20036
{28124 AND ABOQVE) NOT ASSIGNED
WS 08570-200381] 1 1 CABLE ASSEMBLY-SERMIRIGID (ATt TO A1Y) 28430 0887020038
e 28370-20037| 0 1 CABLE ASSEMBLY-SEMIRIGID (A1t TR ad) 28480 08870-20037
W7 08870-60058 | 9 1 CABLE ASSEMBLY (A8 TC J8: INCLUDES J18) 28480 0897080058
2950~-0038 8 1 NUT -MEX-DBL -CHAM $15/32-32-THD 90000 ORUER BY DESCRIPTION
Yg 48570-20038 | 2 1 CABLE ASSEMBLY-SEMIRIGIO (&1 TG AtD) 28430 98976-20039
i) NOT ASSIGNED .
wo A8G70-60066] 9 1 CABLE ASSEMALY (HWP-1B AND S5I8; INCLUDES 28480 0897¢-80066
J1¢ aND J11)
0380- 1664 4 4 STANDOFF-HEX 14~-MM-LE M3.S X 6,6-THD 05781 LT-4278
48970-000741 3 1 NUT PLATE 28480 08976-00474
2190-0034 G 4 HASHER-LX MLCL NO. 10 .184-IN-ID 28480 2190-0034
Wit NSR; PART OF £1
Wiz HOT ASSIGNED
W13 NCT ASSIGNED
Wid #120-1378 1 1 POWER CORC SET 18-AWG 3-COND 80-IN-LS 11383 PS«204-825
yis WIRE -~ 22 AWG (A4 TO A3}
Wb WIRE - 22 AWG (A2 TC A8)
Wi7?
[2812A AND ABOYE) | 08970-20878) 7 1 CABLE ASSEMBLY-SEMIRIGID (FL19 T§ ATY) 28480 08ST0-20076
{27454 AaND BELOW) NOT ASSIGNED
a1
{2812A AND ABOVE) | 08970-20077| B 1 CABLE ASSEMBLY-SEMIRIGID (A0 TO FLI9) 28480 08970-20077

www. lte®ronics.com

See introduction to this section for ordering information
*Indicates factory seiected value
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Table 6-4. Code List of Manufacturers

LMK WS RS

Mitr ]
Code Manufacturer Name Address 2ip Code

DB4AS ROEDERSTEIN/RESISTA GMEH LANDSHUT G 8300
FO784 ETRI/ETUDES TECH ET REPRESENTATIONS NEVILLY/SEINE FR 92
KS569 SALTERFIX LTD WEST HMIDLANDS EG

KB479 HOLSWGRTRY ELECTRONICS LTD HOLSWORTHY EG

B0s62 TOSHIBA CORP TOKYD IF

4013 HITACHI AMERICA LD SUNNYVALE Ca US 84086
{0060 ANY SATISFACTORY SUPBLIER

0813 USH CORP MOLLY FASTENER DIV TEMPLE Pa 19560
00779 AMP INC RARRT SBURG PA US 1741
[\ RA V4] ALLEN-BRADLEY CO INC EiL. PASD TX Us 79935
0t285 TEXAS INSTRUMENTS INC DALLAS X us 75265
gR114 FERROXCOBE CORP SAUGERTIES MY US 12477
02768 ITw FASTEX DES PLAINES I us B0%16
04072 BELL INDUSTRIES INC HILLER JW DIV COMPTON CA 80224
04222 AVX CORP GREAT NECK NY US 1o
04713 MOTOROLA INC ROSELLE L us 8018%
0524% CORCOM INC LIBERTYVILLE 1L us 80048
08791 LYN-TRON INC BURBANK Ca us 1505
133 9] U 5 POLYHMERIC INC STANFORD [ 083904
06383 PANDUTT LORP TINLEY PARK I us 80477
GE86BS PRECISION MONCLITHICS INC SANTA CLARA Ca us 85054
47263 FAIRCHILD SEMICONDUCTOR CORP CLOERTTHG CA US 85014
¢7282 FAIRCHILD IND INC IND PROD DIV GINSTON-SALEM  NC 27108
67678 HARDWARE SPECIALTIES £0 INC LS IStAND CITY WY 11101
27933 RAYTHEON CO SEMICONDUCTOR DIV HO nOUNTAIN VIEW Ca 94040
8452 WESTINGHOUSE ELEC CORP WELDING £0PT SYKESVILLE "o 21784
68732 BROOKS INSTR DIV EMERSON ELECTRIC STATESBORO GA 30438
(9454 DRYCO MFG CO INC CHICAGS T $0812
96535 JOHNSON MATTHEY AND MALLORY LTD TORONTG N

485863 . HARCONI INSTR DIV ENGLISK ELEC CORP ENGLEWDOD K7 il 3l
08989 DALE ELECTRONICS INC YANKTON S0 Us 57078
18546 ¥aRO INC GARLAND TR LS 5048
10899 EASTERN AIR DEVICES INC GREAT NECK NY 1102
11236 £18 CoRP ELKHARYT IN US 48514
11383 AMETEK /ALUMINUN EXTRUSION L0S ANGELES Ca 90085
11802 IRC INC BOONE NC S 285607
11832 TELEDYNE INDUSTRIES INC LOS ANGELES CA US 80067
11870 MELABS INC FALD ALTD ca 94304
12168 MIBCO INC ELCHART In 45514
12360 ALBANY PROD CO DIV OF PHEUMO DYN NORUALK €T 08850
12403 CANFIELD H & CC OF INDIANA INC THE SEYFOUR IN 47274
12474 BEL ~RAY C& INC FARMINGDALE NI 07727
12498 CRYSTALONICS, DIV TELEDYNE CarBrRIDGE ™A 0214g
12598 RLC ELECTROMICS INS MT KISCOo NY US 10549
12666 CAMN DIV YENTRON INSTRUMENTS CORP PARAMOUNT Ch 90273
12703 JURD WIRE TURNERS Fails Ma ¢41378
13103 THERMALLOY INC CALLAS ™ us 75234
146804 ELMUOOD SENSORS INC PALTUCKET RI us 428451
15542 MINI-CIRCUITS LAB BROOKL YN NY US 11238
16801 FENWAL ELECTRONICS ING SADDLE BROOK NI uS a7882
18179 M/A-CON INC BURLINGTON Ma US 01803
16453 WESTESN MICRCUWAVE INC SUNNYVALE CA US 34089
17856 SILICONIX INC SANTA CLARA CA US 95054
18812 YISHaY INTERTECHNOLOGY INC HALVERN Pa Us 19385
18873 DUPONT £ T DE NEMOURS & €O WILMINGTON PE US 18801
19701 MEPCO/CENTRALAD INC RIVIERA Fi. Us 33404
2M627 ROMM CORP IRVINE CA US 42713
23080 PRODUCT COMPONENT CORP HT YERNON NY 10553
24355 ANALDG DEVICES INC NCRWOQD MA S 02062
24931 SPECTIALTY CONNECTOR £0 FRANKLIN IN US 48131
25403 Ny PHILIFS ELCONMA EINDHOVEN NE 02876
27014 NATIORAL SEMICONDUCTOR CORP SANTA CLARA CA US g5082
2764 MOLEX INC LISLE ILus 60532
27738 F-DYNE ELECTRONICS CO BRIDGEPORT cT 068605
28480 HEWLETT-PACKARD CO CORPORATE HQ PALD ALYD CA 84304
28520 HEYCO HOLDED PRODUCTS KENTMORYH NI US 07033
3161 AAVID ENGINEERING INC LACONIA NS 03247
32997 BOURNS INC RIVERSIDE Ca S Q2507
34335 ADVANCED MICRO DEVICES ING SUNNYVALE Ca US 84086
34649 INTEL CORP SANTA CLARA CA US 85054
45384 PENN ENGINEERING & MG CORP DOYLESTOWN Pa US 18901

6-35.1 February 198y
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Table 6-4. Code List of Manufacturers

AL VYL Wi A QD

Mir Manufacturer Name Address Zip Code
Code
50140 K & L MICROWAVE SALISBURY o us 21801
51506 ACCURATE BCREW MACHIMNE L0 MONTVALE NI 07645
54963 ANDERTON DaRBY INC CLIFTON KT Gms
55322 SANTEC HEW ALBANY IN 47180
S6289 SPRAGUE ELECTRIC CC LEXINGTON Ha LS 02173
5T STIMPSON EDWIN B CO INC BROOKLYN NY 11708
71468 ITY CORP MEW YORK NY IS 19022
48 GENERAL INSTRUMENT CORP CLIFTON NS 07012
™ BECKMAN INDUSTRIAL CORP FULLERTON LA US 92835
13T FEDERAL SCREW PRODUCTS €0 CHICAGD Il 80618
4970 EF JOMNSON CO WASECA M US 58093
75815 LITTELFUSE INC DES SLATNES IL us 8001§
76381 3 o ST PalL N US 55144
76385 MINOR RUBRER CO INC BLOOMFIELD NI 07063
78530 MONADNQCK CO, THE CITY OF IND Ca 91747
77147 PATTON-MACGUYER CO DIV OF AVID CORP PROVIDENCE RI 062905
8188 TLLINGIS TOOL WURKS INC SHAKEPROOF ELGIN I BO12B
78553 TINNERNAN PRODUCTS INC CLEVELAND oK 441014
75963 ZIERICK G CO M7 KISCO NY 10548
80120 SCHNITZER aLLOY PRODUCTS CO ELIZABETH NI 07206
84411 AMERICAN SHIZUKI CORP CANOGA PARX Ca s 81304
B5480 BRaDY u = CO MILWAUKEE Wl 53208
88528 SEASTROM MFG CO GLENDALE Ca 91201
W17 UNITRODE CORP LEXTHGTON MUs 02173
GMN282 WORKSAFE INC NEUW YORK Y 10001
91508 AUGAT INC MANSFIELD A US 02048
91537 DalE ELECTRONICS INC COLUmBUS NE US 83601
81833 KEYSTONE ELECTRONICS CORP KREW YORK Y 10012
9821 SEALECTRO CORE TRUMBULL CT us 08611
98978 INTL ELECTRONIC RESEARCH CORP HURBANK C& US 21562

www.vakeretronics.com
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Replaceable Parts HP 89708
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Figure 6-1. Chassis and Mechanical Parts Identification — Front Panel
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MP7 MPS5 Mmp2 J3 MP57 48

MPE0

MP50 MP8 A5 R J5 10 J11 U6 J7

Figure 6-2. Chassis and Mechanical Parts |dentification — Rear Panel
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Figure 6-3. Top Chassis Parts, Mechanical Parts and Cable Identification (with RF Covers Removed)
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Replaceable Parts HP 8370B

MP88 MPB9  FL1S W17 ATTAT  ATTA1GT
w18 W1 \MP85\MP92\FU \Aﬂ W8 / w2 / MP8e ASMP1 MP3 B1
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Figure 6-4. Bottom Chassis Parts, Mechanical Parts and Cable Identification (Serial Prefix 28124 and Above}
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Figure 6-4. Bottom Chassis Parts, Mechanical Parts and Cabie identification {Serial Prefix 2745A and Below)
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Figure 6-5. Top Internal RF Covers Identification
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Figure 6-6. Bottom internal RF Covers Identification {Serial Prefix 28124 and Above)
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Figure 6-6. Bottom internal RF Covers identification (Serial Prefix 27454 and Below)
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SECTION Vi

MANUAL CHANGES
This section normally contains information for manual does apply directly to instruments having
adapting this manual to instruments for which serial numbers listed on the ttle page, no change
the content does not apply directly. Because this information is given here.

7-1/7-2
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SECTION Vili
SERVICE

8-1. INTRODUCTION

This section contains information for trouble-
shooting and repairing the Noise Figure Meter.
Included are block diagrams, schematic dia-
grams, principles of operation, and procedures
for troubleshooting, repair, disassembly, and
reassembly.

8-2. FAILURE MODES AND SERVICE
STRATEGY

8-3. Generai

Instrument problems usually fall into four gen-
eral categories: turn-on errors, operator errors,
instrument performance out of specification, and
catastrophic failures. The troubleshooting strat-
egy is different for each category.

8-4. Turn-on Errors

An error message displayed on the front panel
when the Noise Figure Meter is turned on, indi-
cates that the built-in diagnostic routine has de-
tected an error. Turn the instrument off, and then
on again. If the error repeats, go to Service Sheet
BD1, Check 11, to begin troubleshooting.

8-5. Operator Errors

Apparent failures often result from operator errors
and may take many forms. Refer to Error Message
and Recovery, Section III of the Operating Manual,
the Pullout Card, and Service Sheet BD)1, Check 11,
for additional information on these errors.

8-6. Instrument Performance Out of
Specification.

Specifications are listed in Table 1-1. For a complete
test, perform the Performance Tests in Section IV of
the Operating Manual. If a parameter is only
slightly out of limits, it can often be brought into
specification by an adjustment. The procedures for
all adjustments arein Section V of this manual. If
the adjustment fails to bring the parameter into
specification, use the troubleshooting procedures
starting on BD1.

8-7. Catastrophic Faiiures

When a catastrophic failure occurs, begin trouble-
shooting on Service Sheet BD1. The information
there is used to quickly isolate the problem to one

www. waluetronics.com

of the major functional sections of the instrument.
Troubleshooting catastrophic failures in the Noise
Figure Meter is structured into three levels:

a. The overall troubleshooting level, where
problems are isolated to the power supply or one
of the functional sections. This level of trouble-
shooting is supported by Service Sheet BDI,
which includes diagrams, theory of operation,
and troubleshooting information.

b. The functional section of troubleshooting
1solates the malfunction to the circuit level. This
level of troubleshooting is supported by Service
Sheets BD2 through BD5, which includes dia-
grams, theory of operation, and troubleshooting
information.

c. Circuit level troubleshooting isolates the
problem to a stage within the circuits shown on
the schematic. This level of troubleshooting is
supported by Service Sheets 1—10, 14, 15, and 18
which include circuit level block diagrams, sche-
matics, theory of operation, and troubleshooting
information. It is expected that further trouble-
shooting, to the component level, depends on the
skill and experience of the troubleshooter. Circuit
level troubleshooting is not supplied for Service
Sheets 11—13, 18, and 17. These service sheets
document the Al4 Controller Assembly. Trouble-
shooting for the Ald Assembly is supplied on
Service Sheets BD4 and BD5. The service strategy
forthe Al4 Assemblyis board exchange. However,
some component level troubleshooting is supplied
on Service Sheets BD4 and BD5.

8-8. SERVICE SHEETS

The foldout pages in the last part of this section
are the service sheets. They consist of block dia-
grams, circuit schematic diagrams, supplemental
diagrams, theory of operation, and troubleshoot-
ing information.

8-9. MANUAL BACKDATING (1)

A dagger () by an item of service information
means that the information is different for instru-
ments with serial number prefixes lower than the
one shown on the manual’s title page. Table 7-1,
Manual Changes by Serial Number lists the back-

8-1
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MANUAL BACKDATING (1) (cont'd)

dating changes and their related serial number
prefixes. The manual changes are contained in
Section VII of this manual.

8-10. MANUAL UPDATING (Manual
Changes Supplement)

Production changes to the instrument made after
the publication date of this manual are indicated
by a change in the serial number prefix. Changes
to this manual are identified by serial number
prefix on the Manual Changes supplement. Er-
rors are also noted in the ERRATA portion of
the Manual Changes supplement.

8-11. SAFETY CONSIDERATIONS
8-12. Before Applying Power

Verify that the instrument is set to match the
available line voltage and that the correct fuse is
installed. An uninterrupted safety earth ground
must be provided from the main power source to
the instrument input wiring terminals, power
cable, or supplied power cable set.

8-13. Warnings and Cautions

Pay attention to WARNINGS and CAUTIONS.
They must be followed for your protection and to
avoid damage to the equipment.

WARNINGS

Maintenance described herein is per-
formed with power supplied to the instru-
ment and with protective covers re-
moved. Such maintenance should be .
performed only by service-trained per-
sonnel who are aware of the hazards
involved (for example, fire and electri-
cal shock). Where maintenance can be
performed without power supplied, the
power should be removed.

Any interruption of the protective
{grounding) conductor finside or out-
side the instrument) or disconnecting
the protective earth terminal will cause
a potential shock hazard that could re-
sult in personal injury. (Grounding one
side of the power outlet is not sufficient

8-2
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protection.) In addition, verify that a
common ground exists between the unit
under test and this instrument prior to
energizing either unit.

Whenever it is likely that the protection
has been impaired, the instrument must
be made inoperative and be secured
against any unintended operation.

If this instrument is to be energized via
an autotransformer (for voltage reduc-
tion) ensure that the common terminal
is connected to neutral (that is, the
grounded side of the main supply).

Servicing instructions are for use by
service-trained personnelonly. To avoid
dangerous electric shock, do not per-
form any servicing unless qualified to
do so.

Adjustments described in the manual
are performed with power supplied to
the instrument while protective covers
are removed. Energy available at many
points may, if contacted, result in per-
sonal injury.

Capacitors inside the instrument may
still be charged even if the instrument
has been disconnected from its source
of supply.

For continued protection against fire
hazard, replace the line fuse(s) only
with 250V fuse(s) of the same current
rating and type (for example normal
blow, time delay, etc.). Do not bypass
fuses or circuit breakers.

t CAUTIONS

Do not disconnector remove any boards
in the Noise Figure Meter unless the
instrument is turned off or unplugged.
Some boards contain devices that can
be damaged if the board is removed
when the power is on.

Several components, including MOS
devices, can be damaged by electro-
static discharge. Use conductive foam
and grounding straps when servicing
is required on sensitive components.
Use care when unplugging ICs from
high-grip sockets.

HP Ra70R



SAFETY CONSIDERATIONS (cont'd)
8-14. After Service Safety Checks

Visually inspect interior of instrument for any
signs of abnormal internally generated heat, such
as discolored printed circuit boards or compo-
nents, damaged insulation, or evidence of arcing.
Determine and remedy the cause of any such
condition.

Using a suitable chmmeter, check resistance from
instrument enclosure to ground pin on power
cable plug. The reading must be less than one
ohm. Flex the power cable while making this
measurement to determine whether intermittent
discontinuities exist.

Check any indicated front or rear panel ground
terminals that are marked, using the above
procedures.

Check resistance from instrument enclosure to
line and neutral (tied together) with the power
switch on and the power source disconnected. The
minimum acceptable resistance is two megohms.
Replace any component that results in a failure.

Check line fuse to verify that a correctly rated
fuse is installed.

8-15. RECOMMENDED TEST EQUIPMENT

Test equipment and accessories required to main-
tain the Noise Figure Meter are listed in Table
1-5, Recommended Test Equipment. Equipment
other than that listed may be used if it meets the
critical specifications listed in the table.

8-16. SPECIAL FUNCTIONS
8-17. General

Speecial Functions extend user control of the
instrument bevond that normally available from
the front panel. They are for the operator who
must reconfigure the instrument for a wide va-
riety of measurements, and for the service tech-
nician who needs special control of the instru-
ment functions. During normal use, the Noise
Figure Meter safeguards itself against invalid
measurements.

Safeguards come in the form of level setting, fre-
gquency calibration, and error messages. When
Special Functions are used, some of these safe-
guards may be removed. Although there may be
some risk of invalid measurements, there is no
risk of damage to the instrument.

www.vafiiEtPonics.com

To enter a Special Function, enter the Special
Function code (usually a prefix, decimal point,
and suffix), then press the SPECIAL FUNCTION
key. The Special Function code will appear in
the left display as it is being entered. If a mistake
is made during entry of the Speciai Function
code, press FREQUENCY to clear the entry and
start over. When a Special Function is entered,
the light in the SPECIAL FUNCTION key will
somefimes go on.

This indicates that there is some internal condi-
tion that may affect user interpretation of the
measurement or data being displayed. The read-
out on the display will depend on the Special
Function being entered. The display may be a
measured quantity, an instrument setting, or a
special code. In some cases, the display remains
unaltered. Special Functions can be entered from
the HP-IB by issuing the Special Function code
followed by the code SP.

Most Special Functions also have a two-character
code that can be used over the HP-IB instead of
the numerical code. The two-character codes are
more compact, and are somewhat mnemonically
representative of the function being selected.
These two-character codes are given parentheti-
cally after each Special Function code in the
descriptions of the individual functions below.

The Special Functions are grouped by prefix
range as follows:

0: Initiatize Special Functions. This consists
of two Special Functions that initialize
selected other Special Functions. Special
Function 0.0 is similar to pressing the
front panel PRESET key, except that de-
fault conditions set by PRESET are not
set. Special Function 0.9 sets default
values for all special functions. Refer to
Special Functions in the Detailed Operat-
ing Instructions of Section III for more
information on these Special Functions.
Also, refer to Table 3-14 in Seetion [

1-49: User Speciai Functions. These are Special
Functions which are used during normal
operation when a special configuration, a
special measurement, or special informa-
tion is required. These Special Functions
are summarized in the Special Function
Detailed Operating Instruction in Section

8-3
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SPECIAL FUNCTIONS (cont'd}

III. Also, they are described in depth in
the Detailed Operating Instructions which
are organized alphabetically by the name
of the function.

50-59: Catalog Special Functions. These are Spe-
cial Functions that are used to display the
status of the Special Function settings. A
full description of this group of functions
is given under Special Function Catalog
in the Detailed Operating Instructions of
Section I1I1

60-79: Auxiliary Special Instructions. These are
Special Functions which are used by both
operators and service technicians. These
typically involve pre-empting the Noise
Figure Meter autoranging ability. Some
of these functions allow the user to dis-
play the RF and IF gain settings. Use of
these functions is necessary when making
noise figure measurements using liquid
nitrogen cooled loads. A full description
of functions in this group, except Special
Function 63.N, is given in the Detailed
Operating Instructions. Special Function
63.N is described below, since it is in-
tended primarily for service use.

80-99: Service Special Functions. These are Spe-
cial Functions used to assist in trouble-
shooting the Noise Figure Meter. The
functions available are diverse — special
internal measurements, software control,
and special service tests and config-
urations. These Special Functions are
described in more detail below.

8-18. Service Special Functions (Prefixes 63
and 80--99)

The Service Special Functions are used to per-

form a variety of tasks related to service. The

functions are cataloged below. A suffix N indi-

cates that a number, other than 0, may be re-

quired to complete the Special Function Code.

63.N RF Relay Control. This function provides
independent control of the relays on the
A6 Input Assembly. Each RF attenuator,
or the 20 dB Amplifier, can be inserted
into the RF path individually by selecting
the proper Special Function suffix. The
relays referred to below can be found on
- Service Sheet 1,

www.valdetronics.com

80.0

81.0

N=0 (Z0) Select RF Through Path. This
function energizes A6K1, A6K4, and
ABKS5. AGK2 and A6KS3 are left de-
energized. The result is that all of
the input attenuators, and the 20 dB
Input Amplifier, are bypassed.

N=1 (Z21) Select 10 dB Pad Number 1.
A6K1 is de-energized inserting 10 dB
Pad Number 1 inte the RF path.
ABK2 and A6K3 are de-energized,
and A6K4 and AGKS5 are energized,
bypassing the 20 dB Input Amplifier
and the other 10 dB pads.

N=2 (Z2) Select the 20 dB input Amplifier.
ABK2 and ABK3 are energized, mn-
serting the 20 dB RF Amplifier into
the RF path. Al of the other RF re-
lays are also energized, removing
all of the attenuators from the
signal path.

N=4 (Z24) Select 10 dB Pad Number 2.
ABK4 is de-energized inserting 10
dB Pad Number 2 into the RF path.
A6K2 and A6K3 are de-energized,
and A6K1 and AGKS5 are energized,
bypassing the 20 dB Input Amplifier
and the other 10 dB pads.

5 {2Z5) Select 10 dB Pad Number 3.
ABK5 is de-energized, inserting 0
dB Pad Number 3 into the RF path.
ABK2 and AGK3 are de-energized,
and ABK1 and A6K4 are energized,
bypassing the 20 dB Input Amplifier
and the other 10 dB pads.

{VC) Voitmeter Mode — Noise Source Off.
This function causes the Noise Figure
Meter to display the voltage at the output
of the Noigse Power Detector. Selection of
this function also turns off the +28V drive
at the NOISE SOURCE DRIVE OUT-
PUT on the front panel. The displayed
value has six digits of resolution, and
therefore cannot be displayed on a single
front panel display window. The number
displayed occupies all of the NOISE FIG-
URE display, and part of the INSER-
TION GAIN display.

(VH) Voltmeter Mode — Noise Source On.
This function is identical to 80.0 described
above, except that the NOISE SOURCE
DRIVE OUTPUT is set to turn on the
+28V drive.

N

1)
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SPECIAL FUNCTICNS (cont'd)

B2.N

20.N

Recorder Test Functions. This Special
Funection allows an arbitrary voltage to
be output on either of the rear panel X-
AXIS or Y-AXIS outputs. The range of
voltage is from 0 Vdc to 6 Vde.

N=0 (A7) Enable Recorder Test. Enables
the voltage, corresponding to the
value keyed in under 82.1 or 82.2, to
be output at the appropriate connec-
tor. 82.0 can be disabled by 0.0, or
by entering another function that

affects the rear panel outputs (for -

example 7.0). PRESET, or powering
down, disables this function, and
also sets the entered voltage values
to 0.

N=1 (XV) X-AXIS Tesi. Allows entry of a
voltage to be output at the X-AXIS
output. After the Special Function
code is entered, “0.000” is displayed
in the left display. A voltage value
can be keyed in at this time using
the DATA and ENTER keys. When
enabled by entry of 82.0, the entered
voltage will be output.

N=2 (YV) Y-AXIS Test. Allows entry of a
voltage to be output at the Y-AXIS
output. This function operates iden-
tically to the function above except

" that the entered voltage is output at
the Y-AXIS output.

Kéyboard Test. This Special Function
gives various indications on the left dis-
play, depending upon which front panel

key is pressed. It is necessary to remove

power, from the Noise Figure Meter, to

exit these functions, unless operating over
the HP-1B.

N=0 (KY) Display Key Codes. This func-
tion allows the key codes for any of
the front panel keys to be displayed
in the left display. The two digits of
the codes correspond to the keys’ row
position and column position respec-
tively, as they are laid out on the
panel. If no key is down, “00” is dis-
played. If more than one key is
down, “99” is displayed.
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N=1 (K1) Key Test — Row 1. The Noise
Figure Meter keyboard is electrically
laid out in an eight row by five col-
umn matrix (see Service Sheet 8),
This function allows the five key
positions corresponding to the col-
umns of row 1 in the matrix to be
displayed as “00000” in the left
display.

When one of the keys in row 1 ig
pressed, a “1” appears in the digit
position corresponding to the col-
umn that the key occupies. For exam-
ple, after 90.1 Special Function is
entered, pressing the START FREQ
key, causes the left display to show
“00100,” indicating that the START
FREQ key is in column 3.

N=2 (K2) Key Test — Row 2. This func-
tion is identical to the function di-
rectly above, except keyboard matrix
row 2 is enabled.

N

3 (K3) Key Test — Row 3. This func-
tion is identical to the functions
above, except keyboard matrix row
3 is enabied.

N=4 (K4) Key Test — Row 4. This func-
tion is identical to the functions
above, except kevboard matrix row
4 is enabled.

N

5 (K5) Key Test — Row 5. This funec-
tion is identical to the functions
above, except kevboard matrix row
5 is enabled,

N=€ (K6) Key Test — Row 6. This func-
tion is identical to the functions
above, except keyboard matrix row
6 is enabled.

N=7 (K7) Key Test — Row 7. This func-
tion is identical to the functions
above, except keyboard matrix row
7 is enabled.

N=8 (KB8) Key Test — Row 8. This func-
tion is identical to the functions
above, except keyboard matrix row
8 is enabled.

Service



SPECIAL FUNCTIONS (cont'd)
81.0 (DT) Display Test. This Special Function

92.0

92.1

executes a front panel display and annun-
ciator test. It also generates a demon-
stration pattern on an oscilloscope (which
has been properly connected to the rear
panel X-AXIS, Y-AXIS, and Z-AXIS out-
puts). When this function is selected, all
of the front panel displays and annun-
ciators are illuminated.

NOTE

The amount of time that the displays
and annunciators stay illuminated can
be varied. The amount of time (in sec-
onds) is directly proportional to the
frequency that was entered, using the
FREQUENCY key, just prior to Spe-
cial Function 91.0 being enabled. If 30
MHz was entered, the front panel will
stay illuminated for approximately 30
seconds. Hewlett-Packard recommends
that 10 MHz be used.

Next, each annunciator and key light on
the front panel is illuminated in a rough
left to right sequence. This is followed by
the illumination of each display digit in
sequence from left to right. Next, all of
the “a” segments of the display digits are
Hluminated simultaneously.

This is followed by all of the “b” seg-
ments, etc., through the decimal points.
Finally, the rear panel outputs cause a test
pattern and the HP 8970B model number
to be displayed on an oscilloscope.

(U0} ¢ MHz Hold O#. This function re.
ieases the instrument from being tuned to
0 MHz. If the instrument is tuned to 0
MHz when this function is executed, it
will return to the frequency it was tuned
to before it was sent to 0 MHz. Refer to
Special Function 92.1.

(U1) 0 MHz Hold On. This function tunes
the instrument to 0 MHz. When tuned to
0 MHz, the first LO feeds directly into the
first IF (2050 MHz), causing an analog-
to-digital converter overflow error, E11.
Tuning to 0 MHz is released by tuning to
another frequency, pressing PRESET, or
keying in 92.0SP.
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93.N ROM Inspection and RAM inspection/

Modification Utilities. The Noise Figure
Meter will allow the user to inspect all of
the Random Access Memory (RAM) and all
of the Read Only Memory (ROM) locations
with a general set of utilities. These utilities
can also modify certain RAM locations to
allow for calibration data table download-
ing and other functions. RAM addresses
are described following the Special Fune-
tion 93.N summary. Some RAM locations
cannot be modified until the RAM Modify
Flag is set to a decimal 20299 (see RAM
Modify Flag Address).

N=0 (Al) Seis RAM Address and Auto-
increment Mode.

Example: AI65450EN

Sets RAM modify/inspect address
to 65450. Auto-increment mode is
enabled.

N=1 (AD)Sets RAM Address and Disables
Auto-increment Mode.

Example: AD65458EN

Sets RAM modify/inspect address
10 65458. The modify/inspect address
will not be incremented following
byte or floating point modify/inspect
operations.

N=2 (MB) Modify/InspectaBYTE of RAM.
Example: MB

Places a value (0—255), at the
address set by Special Function 93.0
or 93.1, in the left display of the
Noise Figure Meter. The value can
be modified by entering a new value
or just inspected by hitting ENTER.
If auto-increment mode 1s in use, the
RAM address will be incremented
by 1. Special Function 93.2 must be
entered each time a byte in RAM is
to be modified/inspected.

N=3 (MW) Modiy/inspect a WORD in
RAM.
Example: MW

Places a value (0--65535), at the
address set by Special Function 93.0
or 93.1, in the left display of the
Noise Figure Meter. The value can
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SPECIAL FUNCTIONS (cont'd)

be modified by entering a new value
or just inspected by hitting ENTER.
If auto-inerement mode is in use, the
RAM address will be incremented
by 2. Special Function 93.3 must be
entered each time a word in RAM is
to be modified/inspected.

N=4 (MF) Modify/Inspect a FLOATING
POINT VALUE in RAM.

Example: MF

Places the floating point value, at
the address set by Special Function
83.0 or 93.1, in the left display of
the Noise Figure Meter. The value
can be modified by entering a new
value or just inspected by hitting
ENTER. If auto-increment mode is
in use, the RAM address will be
incremented by 4. 99999 will be
displaved if an illegal wvalue is
encountered. Special Function 93.4
must be entered each time a float-
ing poirt value in RAM is to be
modified /inspected.

The RAM modify/inspect process consists of four
steps:

NOTE

Refer to Table 8-1. If address informa-
tion has been written in below the
addresses on the left side of the table,
go to step 3. Steps 1 and 2 may be
skipped. The information that has been
written in is the information that would
be gathered in steps 1 and 2. Use the
appropriate address in step 3.

Use Special Function 93.0 or 93.1 to set the
RAM modify/inspect address to one of the
addresses shown in Table 8-1.

Use Special Function 93.3 to read the value
at that RAM location. The value is the
address where the information to be inspected
or modified is located.

NOTE
In Table 8-1 enter the address obtained
in step 2 in the space provided below
the address used in step 1. From this
point forward, the addresses that have
been entered in Table 81 will be used

www.vafu&tfonics.com

for the RAM modify/inspect process.
Steps 1 and 2 may be skipped.

Use Special Function 99.9 to determine
the datecode of the firmware (ROM) in
the Noise Figure Meter. Enter the date-
code in the space provided at the bot-
tom of Table 8-1.

If the ROMs are replaced and the new
ROMs have the same datecode as the
old ROMs, the addresses entered in
Table 8-1 will not change. However, if
the new ROMs have a different date-
code, the addresses entered in Table 8-1
may have changed and steps 1 and 2
will need to be repeated.

Use Special Function 93.0 or 93.1 to set the
RAM modify/inspect address to the address
read in step 2 (or found in Table 8-1).

Use Special Function 93.2, 93.3 or 93.4 to
modify/inspect the value at the address set
in step 3.

NOTE
The addresses shown in Table 8-] are
not the addresses of RAM locations.
They are the addresses that contain
the addresses of the desired daia or
location described in Table 8-1.

94.1 (none) Disable Automatic Hysteresis Cor-

rection. This function prevents automatic
YIG oscillator hysteresis correction when
the frequency is decreased. This should
not be used for normal operation. The
function is turned off on power-up, Preset,
or Special Function 94.2.

84.2 {EH) Enable Automatic Hysteresis Correc-

tion. Enables automatic YIG oscillator
hysteresis correction.

94.3 (none} Enable Manual YIG Oscillator Con-

trol. This function prevents the Noise
Figure Meter from updating the YIG oscil-
lator frequency. This allows the fine and
coarse tune DACs to be set manually
using the RAM modify special functions.
(See Special Function 93.N) Special Func-
tion 31.1 should be used to prevent an
automatic frequency calibration which
would reset the fine tune DAC. Special
Function 94.3 is intended for service use
only and will be turned off on power-up,
Preset, or Special Funetion 94.4.

8-7
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Table 8-1. Specific RAM Address Locations

Addrass Qescription Address Description
65450 The address of the start of the calibra- Bit 2 - Allow Single Sideband 3 (SSB3)
{ ) tion table is found at address 65450. even if the Noise Figure Test
The first word in the calibration data Sﬁ?ﬁaySEl t does goté;%ge' the
table gives the total number of words an 1?;' TTOY code 1s not
that must be read in order to gather all 15Sued.
of the calibration data. This value will Bit 3 - Do not wait for the Noise Figure
vary depending on how many measure- Test Set YIG heater to stahilize
ment points exist. before fine tuning starts.
The first eighteen words {2 bytes/word) Bit 4 - Send frequency set commands
of the data consists of information such to the Noise Figure Test Set in
as start, stop, step size, LO, and IF fre- Mode 1.3.
quencies during the calibration. Bit 5 - Do not reset calibration data in
The next section of data is made up of the Noise Figure Meter after a
twelve words for each point in the cali- power loss.
bration. :.[f the start, stop gmci step size 65460 The address of the start of the IF atten-
frequencies define five points for the } | uator calibration table is found at
sweep, the total number of words to fetch address 65460
will indicate 18 + (5 X 12) or 78 words. ’
_ . . The table has one byte followed by
7| TRty e i o e e oo g s,
tion, found at address 65452, is changed V\;hen the ﬁrslt'l't;yte. 18 setg;lo 1.28’ tl}.i 3 III;
to ASCII 'OK,’ any RAM locations in attenuator caiibration table is valid.
the Noise Figa’xre Meter can be modified error code E26 (IF attennators are not
ASCII'OK’ has decimal value 20299, I f calibrat_ted.) has been issued, the first
this RAM location is not changed to byte will not be 128.
decimal 20299, only calibration data The floating point values represent the
and limited other locations can be IF attenuator values in Hnear terms.
changed without getting an error code For example, the 5 dB attenuator is
E37 (entry not allowed}. stored as 3.162. Special Function 93.4
NOTE is used to read a floating point value,
In Section IV of the Operating 65462 The address of the plot command byte
Manuali, Pzrform;;ice hT est 4-8, ) 1s found at address 65462,
steps 26a through h, show how o
: Bits in the plot command byte can be
to set the RAM modify flag. set (1) or reset (0). Special Function
65458 The special options flag address is 25.X will set the plot command byte.
( } | found at address 65458, Special options Listed below are the conditions that are
can be set (1) or reset (0) that cannot be set when a bit is sef o one:
fully controlled via special functions. .
The functions are backed up and stored. Bit 0 - Include a box around the plot.
Listed below are the conditions that Bit 1 - Include the graticule lines.
are set when a bit is set to one: Bit 2 - Include the curves.
Bit 0 - Do not test for E48 (T'wo or more Bit 3 - Include the annotation.
controllers are on the System .
Interface Bus.). Bit 0 is also set Bit 4-6 - DO NOT SET THESE BITS.
with Special Function 48.2. Bit 7 - Enable a plot (required for
Bit 1 - Do not auto-abort Noise Figure plotting).
Test Set sweeps. Error code
E102 is not issued.
Datecode:
8-8
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SPECIAL FUNCTIONS (cont'd)

854.4

95.6

86.X

97.1

97.2

97.3

97.4

(UY) Disabie Manual YI1G Osciliator Con-
trol. YIG oscillator frequency is updated
normally.

{ND) Sets Default ENR Values. This func-
tion sets spot and all ENR table values to
15.2 dB. It also sets the noise source iden-
tifier number (Special Function 5.5) to
00000.

User Controlled L O Control. These special
functions are used to disable or enabie
user controlled LO control, set the SIB
address of the user controlled LO, and to
tell the Noise Figure Meter whether the
user controlled L.O is a custom LO or not.
Refer to Measurement Modes 1.6—1.9
{(Comments) in Section III of the Noise
Figure Meter Operating Manual for more
information.

{Y9) Enable Coarse and Fine Tune Debug
Oscilloscope Piot. This special function
will allow the oscilloscope to show the
power levels that are measured during
the coarse and fine tuning processes of
the Noise Figure Test Set. It is helpful to
select Special Function 7.1 before select-
ing Special Function 97.1 so that the peak
found during the fine or coarse tune
process will not be cleared when the Noise
Figure Meter resumes normal measure-
ments after the tuning process is com-
plete. Refer to the Noise Figure Test Set
Service Manual for more information.

(Y8) Disable Coarse and Fine Tune Debug
Oscilloscope Plot. Disables the Noise Fig-
ure Test Set coarse and fine tune debug
oscilloscope plot.

(DA} Disable Sweep Abort. This special
function disables the automatic aborting
of a sweep which causes the Noise Figure
Test Set to switch bands more than 100
times. Selecting Special Function 97.3 is
equivalent to setting bit one of the special
service options byte (See Special Function
83.X). To reset this bit (allow auto-abort),
use the 93.X Special Functions.

{none} Noise Figure Test Set Heater Reset,
Sets the Noise Figure Test Set YIG tuned
filter heater regulation setpoint. The
Noise Figure Test Set YIG tuned filter
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g97.5

97.6

98.1

98.2

98.7

heater regulation control loop must sta-
bilize before the Noise Figure Test Set
can be fine tuned. The Noise Figure Meter
performs this function automatically
when needed.

(none) HP B757A Plot Mode On. Turns
HP 8757A plot mode on. Sends noise fig-
ure and gain traces that would normally
appear on the oscilloscope screen to the
HP 8757A screen using HP-IB. Only two
traces will appear (no grid markings).

(none} HP 8757A Plot Mode Off. Turns
HP 8757A Plot Mode (Special Function
97.5) off.

(none) HP-1B/SIB Seif Test. Refer to Ser-
vice Sheet BD1 Troubleshooting, Check 7.

(none) Non-volatile Memory Test. On
power-up, the non-volatile memory area is
checked using the checksum method. A
more thorough test can be performed with
this special function. The non-volatile
area of memory is checked by writing to
and reading from memory. The data in
memory will not be lost if the RAM is
operating normally and there is no power
loss during the test. If the test discovers
an error, E72 will be displayed. Begin
troubleshooting on Service Sheet BD4.

{none) Noise Figure Test Set Self Test.

NOTE
An HP-IB code for Special Function
98.7 does not exist. However, if the
HP-IB code *TST? is sent directly to
the Noise Figure Test Set, the Noise
Figure Test Set will perform a self test.

Selecting Special Function 98.7 causes the
Noise Figure Meter to tell the Noise Fig-
ure Test Set to perform a self test. Special
Function 45.1 must be active for this test
to work. After pressing 98.7 SPECIAL
FUNCTION, the left display, of the Noise
Figure Meter, will show 60000 until the
results come back from the Noise Figure
Test Set. The results of the self test are
displayed as a decimal value in the left
display of the Noise Figure Meter. If the
value is zero, all of the tests passed. If the
value is not zero, one or more of the tests

84
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SPECIAL FUNCTIONS (cont'd}

failed. To determine which test(s) failed,
refer to the Noise Figure Test Set Self
Test table below. The table gives a descrip-
tion of each test and the binary weight
associated with the test. By determining
the equivaient binary number for the deci-
mal displayed on the Noise Figure Meter,
the test(s} that failed can be determined.
Once the failure has been determined,
refer to the Noise Figure Test Set Service
Manual to troubleshoot the failure.

Noise Figure Test Set Seif Test

the Noise Figure Meter will be able to
respond with its normal data message on
the next controller read.

The following program shows how to read
the last error that occurred and then get
the English text corresponding to the
error number.

Assume the Noise Figure Meter is at
address 8 on an HP-IB interface card
with select code 7. Also, assume an error
has cecurred.

NOTE
Binary Test Description This program example was written in
Weight BASIC language 2.0 using the HP %000
1 A/D converter or five volt reference to Series 200 Model 256 computer.
the converter is bad. 500 OUTPUT 708-“H1 ER” IR )
2 Inpgt air sensor re?ds much too high. ' Shg\%o{tig éj;rsoﬁ}ays'
4 YIG'DACs, YIG coil or sense for the 210 ENTER 708:W1 W2 W3 ! Get the gisplays of
YIG is bad. the Noise Figure Meter.
8 YIG heater DAC, YIG heater sense 220 PRINT “The fast Noise Figure Meter error
resistor or readback circuitry is bad. was: ;W1
16 YIG heater DAC output is bad. 230 QUTPUT 708;“FR” ! Return to normal
. operation
32 g?(;:pf:it:;e regulation sensor or offset 240 Error_num=W1 ! Setup for error
’ readback
64 | Offset DACisbad. ac
128 Timer IC has failed. The next few lines ask for the text of the
256 Checksum of the program ROM is bad. error number that is contained in the
512 Checksum of the coarse tune table . variable Error_num (or W1).
EEPROM is bad. 250 OUTPUT 708;“ER ";Error.num:"EN" | Desired
error taxt
260 ENTER 708:Errmes$ ! Read text = 80
99.1 (ER) Last Error Readback. This special characters

function will show the last Noise Figure
Meter error. To return to normal oper-
ation, press ENTER or send the “EN”
HP-IB code. If a controller is used, the
error message can be sent in English. All
errors are cleared when the Noise Figure
Meter is turned off. So, when an error
occurs, it can only be read back if power
has not been turned off.

When the controller sends the “ER” HP-
IB code, the Noise Figure Meter will send
back the last error number that occurred.
To receive the error message in English,
the controller must send the error code
back to the Noise Figure Meter (or send a
new error code) followed by “EN.” The

89.7

99.9

8-19.

{none) Firmware Datecode of The Noise
Figure Test Set. This special function will
display the firmware datecode (for exam-
ple, 2705) of the Noise Figure Test Set. This
number will be unique for every revision of
the firmware.

(SD) Firmware Datecode of The Noise Fig-
ure Meier. This special function will dis-
play the firmware datecode (for example,
02725) of the Noise Figure Meter. This
number will be unique for every revision of
the firmware.

SERVICE-RELATED ERRORS
(E10—E19 and E50—E106)

controller must then read the message
back from the Noise Figure Meter before

Refer to Service Sheet BD1, Troubleshooting,
Check 11.

810
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Figure 8-1. Instrument in Service Position

8-20. SERVICING THE INSTRUMENT

Once an error has been detected, and the fault is
known to be within the instrument, it is neces-
sary to place the instrument in a serviceable posi-
tion. Refer to the Top and Bottom Covers and
Front Panel Removal procedure near the end of
this section. Place the instrument in the position
shown in Figure 8-1.

www. il eelronics.com

8-21, Signature Analysis

Signature anaiysis is a simple method of verify-
ing the ¢peration of digital cireuitry, and when
properly used, can detect extremely subtle hard-
ware faults. Signatures must match exactly those
given in the signature tables. If even one digit is
mismatched, there is an error.

811
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Signature Analysis (conf'd)

The Controller, Driver, and Display Assemblies
are designed for troubleshooting with signature
analysis. There are two configurations used for
signature analysis. These are the free run mode
and the execution of signature analysis routines
by the microprocessor. The free run mode is
accessed by setting switch Al4S1, on the Al4
Controller Assembly, to the FRUN position.

Free Run Mode

NOTE
If Read Oniy Memory (ROM) is updated
with a new version, the signatures veri-
fied in free run mode will change.

In Free Run, data lines at the input to the micro-
processor form an instruction ((D71010611111[D0)
which causes the microprocessor to essentially do
nothing. The microprocessor continually reads the
instruction, increments its address lines, reads
the instruction and increments its address lines.
The address lines basically become a 16 bit binary
counter.

Only the ROMs should have access to the data
bus in this mode. During free run, the address bus,
chip selects and the data bus can be probed. This
determines that the microprocessor can read
an instruction, and can generate a full set of
addresses. All of the address decoding logic is
exercigsed. This mode also allows the data in ROM
Al14U7, to be checked, and alsoindicates that the
data bus is good.

Signature Analysis Tests

The signature analysis routines are selected
using the SA test switch (A1451). The possible
tests are listed on the adjacent table.

NOTE
If Read Only Memory (ROM) is updated
with a new version, the signatures veri-
fied with the signature analysis tests
will not change.

Signature analysis can be speeded up if .the fol-
lowing considerations are kept in mind:

1. Ensure that every step is performed as de-
scribed in the set-up procedure, That is, ensure
that the clock, start, and stop connections,
and triggering are correct.

2. Double-check that the signatures are being
taken at the correct node.

8-12

www.valttetronics.com

3. Ensure that the signature analyzer probe is
making good contact with the pin being
checked. Oxidation on pins can cause invalid
signatures due to poor contact.

4. Always double check results to ensure that a
bad signature has actually been detected.

5. When checking a node, check that the un-
stable signature indicator is not blinking.
{(When using the signature analvzer in the
Hold mode, the unstable signature light will
blink to indicate a new signature has been
triggered via the probe control.)

SA Test Switch {A1487) Tests
Test Switches |
Test Description
SAS SA4 SA3 SAZ SAI P
0 0 0 0 0 |Normal operating
position
110 0 0 0 1 | Nondestructive test of
RAM (A14U8)
70 0 0 1 0 | Oscilloscope/Plotter
RAM (A14U19) test
3106 0 1 1 | Display test
4 10 0 1 PIA2 (A14U33) and
YI1G DACs test
510 0 1 0 1 | PIA1(A14U35), Latch
A and RF attenuators
test
6 |0 0 1 1 0 | Main HP-IB port test
10 0 1 1 1 | SystemInterface Bus
{SIB) port test
810 1 0 0 0 | Oscilloscope Display
“Controller circuit exer-
ciser test
9 0 1 0 0 1 i Full RAM test (de-
stroys IF calibration
data)
*See notes below.
NOTES

Test 2

When taking signatures on the oscillo-
scope display RAM (A14U18), connect
the signature analysis (SA) probe tip to
+5 Vdc through a 4.7k to 10 k) resistor.

Test S

Remoue the connector at Al4dJ4 to pre-
vent the relays on the A6 Input Board
Assembly from switching while signa-
tures are being taken.
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Signature Analysis (cont'd)

Test7

When taking signatures on the System
Interface Bus (SIB) circuits, use the fall-
ing edge of A14TP4 {STOP2) as the CLK
signal to ensure that the signatures are
valid. The complete set up is shown
below:

Signature Signature
Anafyzer Aéjﬁ‘:;i;’:::" Analyzer
Timing Ped Setting
START Al4TP3 “STRT2" / (rising edge)
STOP Al4TP3 “STRT2” \ {falling edge)
CLK Al4TP4 “STOPZ” N {falling edge}
GND Al4TP2 “GND” —
Test 8

Since the oscilloseope display control-
ler runs with no real synchronization
to the main microprocessor, separate
SA clock signals and a custom oscillo-
scope pattern are needed to exercise the
circuits. The complete set up is shoun
below:

Signature Signature
Analyzer Aé:nﬁ:f;’z:v Analyzer
Timing Pod Setting
START Al14U20 Pin 14 \ (falling edge)
STOP A14U20 Pin 14 *\ (falling edge)
CLK Al4U20Pin 1 ./ (rising edge)
GND Al4TP2 —

During the test, an ‘X’ pattern will be

displayed on the oscilloscope (if con-
nected) and will be refreshed every
three seconds. The refresh causes a
temporary unstable signature which
will show up as a guick blink of the
unstable light on the signature ana-
Ivzer probe, Therefore, IT IS NORMAL
FOR THE UNSTABLE LIGHT TO BLINK
ONCE EVERY THREE SECONDS DUR-
ING THIS TEST.

Signature Signature
Analyzer Ag:nﬁzi‘;ﬂ::v Analyzer
Timing Pod Setting
START | A14TP3(STRT2) | / (rising edge)
STOP Al4TP4 (STOP2; / (rising edge)
CLK Al4TP5 (SACLK) |  (falling edge)
GND Al4TP2 (GND) —

With the Noise Figure Meter off, select the desired
signature analysis test and turn the instrument
on. The Noise Figure Meter display will show
“-SA- -SA--SA-” and the LEDs (A14DS1), on the
Al4 Assembly, will blink a number correspond-
ing to the setting of SA switch A148S1 (for
example, 0001, for Test 1).

If neither display is normal, the signature ana-
lyzer routine may not be running. Refer to Service
Sheet BD1 troubleshooting to isolate the problem.
Otherwise, continue troubleshooting the desired
circuits with the signature analysis test selected.

8-22. Pozidriv Screwdrivers

Many screws in the Noise Figure Meter appear to
be Phillips type, but are not. To aveid damage to
the screw head slots, Pozidriv screwdrivers should
be used. HP 8710-0899 is the No. I Pozidriv. HP
8710-0900 is the No. 2 Pozidriv.

8-23. Tuning Tools

For adjustments requiring non-metalic tuning
tools, use the HP 8710-0033 blade tuning tool or
the HP 8710-1010 (JFD Model No. 5284) hex tun-
ing tool. For other adjustments, an ordinary small
screwdriver or suitable tool is sufficient. No mat-
ter which tool is used, never force any adjustment
control. This is especially critical when adjusting
variable inductors or capacitors.

8-24. Heat Staking Toois

The front panel pushbutton switches have small
plastic posts protruding from the back. These
posts fit through holes in the front panel printed
circuit board and are melted down to hold the
switch in place. This process is known as heat
staking. The heat staking tool is a standard sol-
dering iron with a special tip attached.

Refer to the paragraph entitled Replacement of

For all other signature analysis tests, the sig- Key Cap and Pushbutton Switches under REPAIR

nature analyzer is set up as follows:
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in this section for the heat staking procedure.
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8-25. Hardware

The Noise Figure Meter has a mixture of Unified
National (inch) and metric screws. The metric
screws are defined in Industrial Fasteners publi-
cation (IFI 500) and are identified in the replace-
able parts list as (metric). The Unified National
screws are identified in the replaceable parts list
as (non-metric). To preventthread damage, ensure
that the same type of screw and nut are used in
each application.

8-26. Assembly Locations

Assemblies in the Noise Figure Meter are num-
bered in groups, both by function and by loca-
tion. Refer to the service sheets for identification
of assemblies.

8-27. Parts and Cable Locations

The loeation of individual components mounted
on printed circuit boards or other assemblies are
shown near the schematic diagram. The part re-
ference designator is the assembly designator
plus the part designator. For example, A2R9 is
R9 on the A2 assembly. For specific component
descriptions and ordering information, refer to
Table 6-2, Replaceable Parts, in Section VI.

8-28. Test Points and Adjustment Locations
Most test points and adjustments are indicated
on circuit board assemblies. Test points and ad-
justments can also be found on the component
locator figure near the assembly’s schematic dia-
gram. Test points identified on block diagrams
are also shown on the service sheets in the fol-
lowing schematic diagram foldouts.

8-29. Service Aids on Printed Circuit Boards
Service aids on printed circuit boards include test
points, indicator lights, reference designations,
adjustment names, and assembly part numbers.

8-30. Other Service Documents

Service Notes, Manual Change Supplements,
and other service literature are available through
Hewlett-Packard. For further information, con-
tact your nearest Hewlett-Packard office.

8-31. REPAIR
8-32. Top and Bottom Covers and
Front Panel Removal
1. Remove either cover by removing the two top
plastic standoffs on the rear panel. Use a
Pozidriv screwdriver to remove the screw
from each standoff.

8-14
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2. Unscrew the Pozidriv screw at the middle of
the rear edge of each cover. This is a captive
screw and will cause each cover to push away
from the frame.

3. Slide each cover back and remove it from the
instrument.

4. Removethethree center Pozidrive screws from
the top and bottom edges of the Front Panel.

5. Slowly pull the panel away from the instru-
ment, and disconnect the wiring harness (two
connectors) from the panel.

8. Remove the printed circuit board from the front
panel by disconnecting the ribbon cable from
the keyboard. Remove the ten nuts and hard-
ware from the posts on the back of the PCB.

7. Remove the kevboard from the front panel by
removing the remaining hardware from the
ten posts protruding through the keyboard.

8. Replace the covers and front panel by revers-
ing the above procedure.

8-33. Front Panel Key Cap Replacement

If key cap replacement is necessary, removing
the front panel key cap can be done in one of two
ways. If the front panel has been removed, use a
small flat blade screwdriver to press on the
switch side of the key cap while working it from
side-to-side with your fingers. Removing the key
cap without opening the instrument is done by
grasping the key cap firmly with pliers. Work it
from side-to-side while pulling away from the
panel.

NOTE
The pliers may damage the key cap un-
less the jaws are covered with a pro-
tective material.

Be sure the key cap is aligned properly
before snapping it into place. Note that
the key cap has 8 possible postions (see
Figure 8-2).

8-34. Front Pane! Switch Replacement

NOTE
The front panel switch traces and con-
tacts are specially cleaned at the fac-
tory. Do not touch, or attempt to clean
the contacts when making any repairs.

IITY OAMAT
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Figure 8-2. Froni Panel Pushbutton Switch Assembly

Froni Panei Switch Replacement (cont'd)

The front panel switches have a very high cycle
life. However, if one becomes faulty and needs
replacement, follow the procedure outlined below:

1. Remove the front panel.
2. Remove the key cap.

3. Remove the switch by chipping away the
melted plastic tabs at the circuit side of the
keyboard.

NOTE
The following operation should be done
in a well ventilated area. If the heat
staking tip is too hot, the plastic will
vaporize and emit fumes. However,
these fumes are non-toxic.

4. For reliable operation, the switch must be
mounted tightly against the printed circuit
board. To facilitate the heat staking opera-

www.viHeresironics.com

HP 5040-6381

0.802
0355 - (0.475)

USE .6635 DIA. HOLES FOR MTG.

TRANSFER HOLE LAYOUT PATTERN
FROM P.C. BOARD

DEMENSIONS IN CM (IN.)

5.

Figure 8-3. Pushbuiton Switch Support Anvil

tion, speciaily molded support anvils (HP 5040-
6881) can be ordered (Refer to Figure 8-3).

NOTE
Do not disturb the assembly for at least
10 seconds after heat staking.

If not enough heat is applied, the plas-
tic will tend to stick to the tip of the
iron.

If too much heat is applied, the plastic
will fume profusely, the plastic post will
be irregularly shaped, and the plastic
will be permanently discolored.

If the staking tool is worn or flaked, it
will cause a misshaped plastic post
and/or a contemination deposit on the
surface.

To ensure proper switch assembly, verify that
the switch is pushed firmly against the circuit
board. Using the hot (440°C or 825°F) staking
tip (see Figure 8-4), push down on each of the
two posts on the switch. Each post sheuld
take about one second to stake. With the
proper cycle, the post should turn a darker
color and, in about ten seconds, return to its
original bright red color, The correctly staked
post should have a smooth round rivet-like
top (Refer to Figure 8-5).
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Figure 8-4. Heat Staking Tip
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Figure 8-5. Typical Assembly for Heat Staking Operation

8-35. Etched Circuits (Printed Circuit
Boards)

The etched circuit boards in the Noise Figure
Meter have plated-through holes which make a
solder path through to both sides of the insulat-
ing material. Soldering can be from either side of
the board with equally good results. When sol-
dering to any circuit board, keep in mind the fol-
lowing recommendations:
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1. Avoid unnecessary component unsoldering
and soldering. Excessive replacement can re-
sult in damage to the circuit board and/or
adjacent components.

2. Do not use a high power soldering iron on
etched circuit boards. A 35-watt soldering iron
is recommended. Excessive heat may lift a
conductor or damage the board.

CAUTION §

Do not use a sharp metal object such
as an awl or twist drill in the following
step. Sharp objects may damage the
plated-through conductor.

3. Use a suction device or wooden toothpick to
remove solder from component mounting
holes. When using a suction device, ensure
that the equipment is properly grounded to
prevent an electrostatic discharge from da-
maging MOS devices. Refer to Table 82,
Etched Circuit Soldering Equipment, for infor-
mation on available tools for working on
etched circuit boards.

8-36. Electirostatic Discharge (ESD)
Precautions

Electrostatic discharge (ESD) can cause damage
to certain devices in the Noise Figure Meter. The
damage can range from slight degradation of a
parameter to catastrophic failures.

Static sensitive devices are used in this instru-
ment. They are prone to damage from both static
electricity and transient signals. They must be
handled carefully. When working on the Noise
Figure Meter, keep in mind the following recom-
mendations to avoid damaging these sensifive
components.

1. Use a static-free work station with a pad of
conductive rubber or similar material.

2. Donotremove any board unless the Noise Fig-
ure Meter has been turned off or unplugged.

3. When removing a device from a high grip
socket, be careful not to damage it. Avoid
removing devices from these sockets with
pullers. Instead, use a small screwdriver to pry
the device up from one end, and then the other
end, in a gentle rocking motion.

HP Ra70R



Table 8-2. Etched Circuit Soidering Equipment

fem Use Specification ltem Recommended HP Part No.
Soidering Tool | Soldering, Wattage: 35W Ungar No. 135 8690-0187
Heat Staking Tip Temp.: 380°—440°C Ungar Division,
(735°—825°F) Eldon Ind. Corp.
Compton, CA 80220
Soldering Tip Soldering, *Shape: Chisel *Ungar PL113 8680-0007
Unsoldering
Soldering Tip Heat Staking Shape: Cupped HP 5020-8160 or 5020-8160
. modified Ungar PL111
De-Soldering To remove molten Suction Device Soldapullt by Edsyn Co., | 8690-0060
Aid solder from connee- Van Nuys, CA 91406
tion.
Rosin (flux) To remove excess Must not dissolve etched Freon 8500-0232
Solvent flux from soldered circuit base board.
area before applica-
tion of protective
coating.
Solder Component replace- Rosin (flux) core, high tin 8090-0607
ment; circuit board content (63/67 tin/lead),
repair wiring. 18 gauge (SWG) 0.048"
diameter preferred.
*For working on circuit boards, for general purpose work, use No. 555 Handle (8690-0261) and No. 4037 Heating Unit 47%—56% (HP 8690-5006);
tip temperature of 850°—~800°F; and Ungar No. PL113 %" chisel tip.

Electrostatic Discharge (ESD) Precautions

(cont'd)

4. Once a device has been removed from an
assembly, immediately stick it into a pad of

conductive foam or other suitable holding
medium.

5. When repiacing a device, ground the foam on
which it resides to the instrument before
removing it. If a device requires soldering,
ensure that the assembly is lying on a pad of
conductive material, and that the pad, soldex-
ingiron, and personnel, are all grounded to the
assembly. Apply as little heat as possible.

6. Before turning the instrument off, remove any
large ac sources that may be driving MOS
switches.

8-37. Non-Repairable Assembiies

The A17A1G1 YIG Oscillator Assembly and the
A10 First Converter Assembly are not repairable
and must be discarded.

www.valfétfonics.com

8-38. Factory Selected Components (*)

Some component values are selected at the fac-
tory to provide optimum compatibility with asso-
ciated components. These components are identi-
fied on individual schematics and the replaceable
parts list by an asterisk (*). Refer to Table 5-1,
Factory Selected Components, for the selection
procedures.

8-39. After Repair Adjustment Procedure

After repairs are made, adjustments may be
needed to assure optimum performance. Refer to
the Adjustments, in Section V of this volume to
determine what, if any, adjustments are needed
after any repair is made.
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SERVICE SHEET BD1 — OVERALL
BLOCK DIAGRAM

HP 8970B NOISE FIGURE METER
REFERENCES

Section II — Line Voltage and Fuse Selection

Section III — Operator’s Checks

Section VIII — Special Funections and
Power-Up Checks

PRINCIPLES OF OPERATION
General

The HP 8970B Noise Figure Meter is a micro-
processor-controlled, triple conversion receiver,
which measures noise power in a 4 MHz band-
width, tunable from 10 MHz to 1600 MHz. The
results of the measurements are both displayed
and used by the microprocessor to make the cal-
culations required to obtain noise and gain
figures.

The Noise Figure Meter is functionally divided

into three major sections:

1. the analog section,
2. the keyboard and display section, and
3. the digital section

The analog section (Service Sheet BD2) covers
those circuits which convert the 10 to 1600 MHz
R¥ noise signal input to a 20 MHz IF. It also
covers the First Local Oscillator (LO) drive cir-
-cuits, and the power supplies.

The keyboard and display section (Service Sheet
BD3) covers the flow of information to and from
the front panel circuits.

'The digital section (Service Sheets BD4 and BD5)
covers the Controller Assembly, A14, and part of
the Driver Assembly, Al13. The digital section
(Service Sheet BD4) covers the microprocessor
(MPL)), memory, Hewlett-Packard Interface Bus
{HP-IB), and System Interface Bus (SIB). The
digital section (Service Sheet BD5) includes the
Oscilloscope Display RAM and Controller, PIAs,
voltmeter, X-Axis and Y-Axis DACs and their
related devices, and Serial/Parallel Converter.

Analog Section (BD2)

'The Noise Figure Meter will accept a broadband
RF noise signal in the frequency range of 10 to
1600 MHz. Any RF noise above 1650 MHz is
rejected by the low-pass filter which follows the
input connector.
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Located just after the filter are the Input Atten-
uators and Amplifier, which are used to set the
signal power level into both the Input Power De-
tector and the First Converter. RF power is de-
tected and converted to a dc voltage by the Input
Power Detector circuit. The level of this voltage
is used by the microprocessor to set the overall
gain of these input circuits. The net gain ranges
from +20 to ~30 dB in 10 dB steps.

The First Converter and Filter change the 10 to
1600 MHz input noise power to a fixed 2050 MHz
intermediate frequency (IF). The first local oscil-
lator (LO) is a YIG (yttrium-iron-garnet) oscilla-
tor tunable over a range from 2060 to 3650 MHz,
under normal operation. The YIG is tunable down
to 2050 MHz during frequency calibration. The
First LO is the only tunable oscillator in the
instrument and gives the Noise Figure Meter its
1590 MHz wide input frequency range.

The Microprocessor loads the LO Data Latches
with tuning data, which forms the digital inputs
to the LO Tuning DACs (digital-to-analog con-
verters). The current output from the converters
is summed and amplified by the LO Drive Ampli-
fiers. The drive current flows through the main
tuning coil of the YIG oscillator, tuning its out-
put frequency over a 2060 to 3650 MHz range
during normal operation.

The 2050 MHz IF signal enters the Second Con-
verter through a 2050 MHz Bandpass Filter. A
second LO of 1750 MHz converts the first IF sig-
nal down to a second IF of 300 MHz. The signal
from the Second Converter is amplified by the
300 MHz IF Amplifier. A 300 MHz Bandpass Fil-
ter selects the proper sideband for downconver-
sion to 20 MHz. The filtered output then enters
the Third Converter where it is mixed with a 280
MHz LO signal. The resulting 20 MHz output is
passed to the 20 MHz IF Attenuators, Filters,
and Amplifiers. The Frequency Cal Detector de-
tects First LO feed-through during the frequency
calibration operation.

The 20 MHz IF Attenuators, Filters, and Ampli-
flers shape the bandwidth and set the power
level of the 20 MHz noise signal, which is sent to
the Noise Power Detector. The nominal band-
with of the 20 MHz IF is 4 MHz. The gain of the
20 MHz IF is set by the internal controller in 5
dB steps from +40 to +75 dB.

The 20 MHz Bandpass Filter sets the final mea-
surement passband into the Noise Power Detec-
tor and the auxilliary IF output. The Noise Power
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SERVICE SHEET BD1 (cont'd)

Detector is biased to produce a de voliage propor-
tional to the RF voltage at its input. This dc volt-
‘age is present at the DET output and also forms
one of three inputs selected by the Voltmeter In-
put Switches (BD5).

Four power supplies are used in the Noise Figure
Meter: +28V, +15V, +5V, and —15V. The pulsed
+28V supply is used to drive the external noise
source. The Noise Source Drive regulates the rec-
tified +28V secondary voltage and pulses it on
and off (between +28V and ground) under com-
mand of the Controller. This voltage is connected
in parallel to both the front and rear panel NOISE
SOURCE DRIVE OUTPUT +28V (PULSED).

Keyboard and Display Section {BD3)

Information travels between the front panel cir-
cuits and the digital circuits through a single bi-
directional serial data line. Data from the front
panel indicates which key has been pressed. The
data is in parallel format before passing through
the Serial/Parallel Converter. When a key is
pressed, the Keystroke Logic detects that a kev is
down. This information is transmitted through
one of the two control lines to the controller.

Data to the front panel is used to display mea-
surement and entry information, and to light
appropriate keys. The serial data is sent to the
Serial/Parallel Converter on the front panel.
There, it is converted into a paraliel data format.

The controller initiates a keyscan io determine
which key has been pressed, and the resulting
keysean data from the front panel is returned to
the controller. The controller then determines
which key is down and returns data to the front
panel to light the appropriate displays and key
tights.

Digital Section Block Diagram (BD4)
Microprocessor, Memory, HP-IB, and System
Iinterface Bus (SIB)

The microprocessor (MPU) based Controller pro-
vides the calculations, timing, and control for
the instrument. The MPU executes instructions
stored in Read Only Memory (ROM). Data that
must be stored is placed in Random Access
Memory (RAM). Data travels between the MPU
and other blocks of the Controller over the Data
Bus. The elements of the Controlier respond to
the data when addressed by the MPU over the
Address Bus.
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The Hewlett-Packard Interface Bus (HP-IB) is
Hewlett-Packard’s implementation of the IEEE-
488 (1978) Interface Bus. It is through the HP-IB
that the Noise Figure Meter can remotely com-
municate with another system. The HP-IB con-
cept is explained in Section I, General Informa-
tion. The use of the HP-IB is covered in Section
III, Operation.

The System Interface Bus (SIB) is a private bus
used by the Noise Figure Meter to control certain
instruments in the Noise Figure Measurement
System. The instruments controlled by the Noise
Figure Meter through the SIB are the Noise Fig-
ure Test Set, the System Local Oscillator, and a
plotter.

Digital Section Block Diagram (BDS5)
PlAs, Voitmeter and Oscilloscope Controller

The Voltmeter Input Switches sequentially con-
nect one of three inputs to the Voltage-to-Time
Converter. Together, these circuits form the
analog portion of a dual-slope analog-to-digital
converter that automatically zeros itself once
after each conversion. The output of the Voltage-
to-Time Converter is a pulse with a width that is
proportional to the dec voltage at the converter
input. This pulse width is then measured by the
Voltmeter Counters.

At the start of a measurement, the Controller
connects the output of the Noise Power Detector
to the Voltage-to-Time Converter (BD2). At the
same time, the 4 MHz Timebase toggles the Volt-
meter Counters until a carry pulse is generated.
The carry pulse triggers the Input Control Logic
to connect the Voltage Reference to the Voltage-
to-Time Converter,

The counters are reset, and then enabled to count
the timebase until the output of the Voltage-to-
Time Converter changes state. The final count in
the counters is the value of the unknown level
from the Noise Power Detector. The Voltmeter
Counters and Logic then send the count data to
the Microprocessor through Peripheral Interface
Adapter (PIA) 2. The Input Control Logic then
grounds the input to the Voltage-to-Time Con-
verter for zeroing.

Nearly all of the instrument control is executed
by the MPU through PIAs 1 and 2. Display data
is sent to the front panel by PIA 1 through the
Serial/Parallel Converter. Also, level information
for the Input Power Detector and the Frequency
Cal Detector enter the MPU through the PIAs.

HP 8970B



SERVICE SHEET BD1 {cont'd)

The Oscilloscope Display Random Access Memory
{(RAM) can hold all of the Noise Figure and Inser-
tion Gain results from a complete sweep. This
RAMis accessed by the MPU only when new data
is to be stored (thatis, at the end of a measurement
cycle). The remainder of the time, this RAM is
under the control of the Oscilloscope Display
Controller.

The Oscilloscope Display Controller sequentially
steps through the addresses of the Stored Data
RAM locations. This causes the RAM data to be
continuously sent to the X and Y Data Latches.
The data is converted by the X-Axis and Y-Axis
DACs into the analog X-Axis and Y-Axis outputs
for use in plotting swept measurement results.
The Retrace Logic detects when the end of the
sweep occurs, and puises the Z-AXIS PEN LIFT
output. The Z-AXIS PEN LIFT output is used to
lift an x%-y recorder pen or blank an oscilloscope
beam.

TROUBLESHOOTING

The troubleshooting checks on this block diagram
are used to isolate a malfunction to one of the
four major functional subsystems. Once the
faulty subsystem has been isolated, refer to the
appropriate subsystem Service Sheet (BD2 —
Analog, BD3 — Front Panel, BD4 — Digital, and
BD5 — Digital). Checks 1 to 7 must be done in
the order listed. Checks 1 to 7 specify when to
perform Checks 8 to 11.

Test Equipment

Signature Multimeter ......... HP 50058
Noise Source ................. HP 346B/C
Digital Voltmeter (DVM) ...... HP 3456A
Synthesized Sweeper ......... HP 8340B
Oscilloscope .................. Tektronix 2235
@ Line Check

Procedure

1. Remove the instrument bottom cover and rear
feet (three screws). Loosen the two captive
screws at the left (as viewed with the instru-
ment up-side down) of the A14 Controller and
Al13 Driver Board Assemblies. Swing the
hinge that secures these assemblies open and
lock it into the service position. Refer to
Figure 8-1. Switch LINE to ON.
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WARNING

Dangerous voltages are present in the
Als Line Module Assembly and at the
inputs of transformer TI1. For more
information on safety, refer to the
Safety Considerations page at the
beginning of this manual.

2. Check the fan and the green LED of the A12
Noise Source Drive Assembly. The fan must
be running, and the green LED should be lit.
{It may be flashing; this is normal and will
be checked later.)

3. Check the power supply voltages and ripple
at the following test points (connect ground
test lead to A9TP4 “GND™) of the Power
Supply Assembly. The normal indications
are shown below.

Table 8-3. A9 Power Supply Voltages

Test Power Voltage .

Paint Supply {Vdc) Ripple
ASTP3 +5Vde | +50t0 +56 | <20mVpp
A9TP2 | +15Vde | +14.0t0 +16.0 | <20mVpp
A9TP1 | —15Vde —16.0to-14.0 | <20mVpp

in Case of Abnormal indication: Check the rear
panel line fuse and line voltage selector. Check
the Mains wiring. Continue troubleshooting on
Service Sheet BD2 (or Service Sheet 18, Power
Supply), if necessary.

(¥2 ) Instrument Power-Up Check
Procedure

1. Switch the LINE switch to OFF for 5 seconds
and back to ON. The instrument will perform
a power-up routine which will last for approx-
imately 5 seconds. As the instrument powers-
up, the front panel display will light up in
the manner described below. (See Table 8-4.)

NOTE _
If the front panel display seems non-
functional, perform the Controller
Power-Up Check (Check 8) and, if
necessary, the Front Panel Interface
Checks (Check 9).
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SERVICE SHEET BD1 (cont'd)

e All front panel LED’s and annunciators
light for approximately 1 second. This indi-
cates that the controller has reset and has
begun its power-up sequence.

The left display should go blank. The
message “Ctrl on” (if Special Function 48.0
is active) or “Ctrl OFF” (if Special Func-
tion 48.1 is active) should appear in the
INSERTION GAIN and NOISE FIGURE
displays. Part of RAM (A14U8) test is
executed while the message appears.

“Fr CAL” should appear in the INSER-
TION GAIN and NOISE FIGURE displays
indicating that the instrument is perform-
ing a frequency calibration. Also, the UN-
CORRECTED NOISE FIGURE annuncia-
tor should be lit.

At this point, press the PRESET key and
continue:

The left display should show “30 MHz.”
The INSERTION GAIN display should go
blank, the NOISE FIGURE display should
show “~~ FdB” or flash a high noise figure
reading (typically > 29 FdB), and the UN-
CORRECTED NOISE FIGURE annuncia-
tor remains lit. This indicates the comple-
tion of the power-up sequence.

Tabie 8-4. Front Panel

Lils IV

Normal Indications: If all indications are
normal at this point continue with Check 3.

Abnormal Front Panel Display: In case of any
abnormal front panel display, continue with
Controlier Power-Up Check (Check 8) to deter-
mine if the MPU is at fault.

Error Message

a. If error message E18 is displayed during the
instrument power-up, perform the Frequency
CAL Check (Check 10).

b. If any of the error messages E70 through
E72, E74, or E75 (see Service-Related Errors
[E10—E19 and E50—E106] Recovery and Checks,
Check 11) is displayed on the front panel, con-
tinue troubleshooting on Service Sheet BD4 (Dig-
ital Section).

¢. If any of the error messages E73, or E78
through E79 (see Service-Related Errors [E10—
E19 and E50—E106] Recovery and Checks,
Check 11) is displayed on the front panel, con-
tinue troubleshooting on Service Sheet BD5 (Dig-
ital Section).

d. Continue troubleshooting with Service-
Related Errors (E10—~E19 and E50—E106) Recov-
ery and Checks (Check 11) for any other error
message displayed.

Indications at Power-up

Sequence Normal Front Panel Display

LEFT DISPLAY:

INSERTION GAIN DISPLAY:
NOISE FIGURE DISPLAY:
ANNUNCIATOR:

LEFT DISPLAY:
INSERTION GAIN DISPLAY:
NOISE FIGURE DISPLAY:

ALL LEDs and ANNUNCIATORS ON

ANNUNCIATOR:

LEFT DISPLAY:

INSERTION GAIN DISPLAY:
NOISE FIGURE DISPLAY:
ANNUNCIATOR:

BLANK
Ctrl
on*

ALL OFF

BLANK

Fr

CAL

UNCORRECTED NOQISE FIGURE (ON)

30 MHz

BLANK

-- FdB**

UNCORRECTED NOISE FIGURE (ON)

* “OFF” if Special Function 48.1 is active.

** Or, flashing high noise figure (typically >29 FdB).
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SERVICE SHEET BD1 {(cont'd)

@ General Checks

Procedure

1.

2.

Pregs PRESET to set the Noise Figure Meter to
a known state.

a. Ifthe instrument does not respond to the
PRESET key by showing “Fr CAL” again,
continue with the Front Panel Interface
Checks (Check 9}.

b. The left display should show “30 MHz”
and the NOISE FIGURE display should show
“— FdB” or flash a high noise figure reading
(typically > 29 FdB). The UNCORRECTED
NOISE FIGURE annunciator should be lit.

c. If the Noise Figure Meter appears to be
working normally, continue with step 2 of this
check.

d. If the Noise Figure Meter displayvs an
error message, continue with the Service-
Related Errors (E10—E19 and E50—E106)
Recovery and Checks (Check 11) on this block
diagram.

On the Noise Figure Meter, key in 81.0 SPE-
CIALFUNCTION. With a DVM, measurethe
voltage at the NOISE SOURCE DRIVE QUT-
PUT on the front panel of the Noise Figure
Meter.

a. If the voltage is +28,00 + 0.25 volts,
continue with step 3 of this check.

b. If the voltage is not 4+28.00 £ 0.25 volts,
there is a problem with either the +28 volt
noise source drive circuit of Service Sheet 18

- {BD2) or the noise source control circuit of

Service Sheet 11 (BD5); check for a logical
HIGH on Al4J5 pin 7.

If the logic level is correct (HIGH), there is a
problem with the +28 volt noise source drive of
Service Sheet 18(BD2), continue troubleshoot-
ing on Service Sheet 18 (Power Supply).

If the logic level is incorrect (LOW), there is
a problem with the noise source control circuit,
continue froubleshooting on Service Sheet 11,
Peripheral Interface Adapter (PIA) on BD5.

On the Noise Figure Meter, key in 80.0 SPE-
CIAL FUNCTION and check the voltage read-
ing atthe front panel NOISE SOURCEDRIVE
QUTPUT.
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a. If the voltage is < 0.85 Vdec, continue
with step 4 of this check.

b. If the voltage is not < 0.85 Vde, there is
a problem with either the noise source control
circuit or the +28 volt noise source drive:
check for a logical LOW at A14J5 pin 7.

If the logic level is correct (LOW), there is a
problem with the +28 volt noise source drive;
continue troubleshooting on Service Sheet 18
(Power Supply).

If the logic level is incorrect (HIGH), the
problem is with the noise source control cir-

cuit; continue troubleshooting on Service
Sheet 11 (PIA).

Connect the DVM to the detector output (DET
OUT) on the rear panel of the Noise Figure
Meter. On the Noise Figure Meter, key in
92.1 SPECIAL FUNCTION. Verify that the
Noise Figure Meter shows the error message
E1l1 on the front panel and the DVM should
read greater than +1.19 Vdec.

a. If both indications are correct, continue
with step 5 of this check.

b. If the DVM reading is greater than +1.19
Vdc, but the error message E11 is not dis-
played on the front panel, there is a problem
with the voltmeter circuits; continue trouble-
shooting on Service Sheet BD5.

¢. If the DVM reading is less than +1.19
Vde, but error message E11 is displayed on
the front panel, the problem is with the cir-
cuit between the noise power detector and
the detector output (DET OQUTPUT); continue
troubleshooting on Service Sheet BD2.

d. If error message E11 is not displayed and
the DVM reading is less than +1.19 Vdc,
there is a problem with the circuits on Service
Sheet BD2 between FREQ CAL DETECTCR
and the output of the NOISE POWER
DETECTOR. Continue troubleshooting on
Service Sheet BD2.

Connect a known good HP 346B/C Noise
Source between the NOISE SOURCE DRIVE
OUTPUT on the front panel and the RF
INPUT of the Noise Figure Meter. On the
Noise Figure Meter, press the PRESET key
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SERVICE SHEET BD1 (cont'd)

and enter the correct ENR for the 10, 100,
1000, and 2000 MHz frequency points. On the
Noise Figure Meter, key in 60.1, 70.1, and
81.0 SPECIAL FUNCTIONS. The voltage
reading on the Noise Figure Meter and the
DVM reading should be > (.70 volts (typiecal,
measured at the rear panel noise power detec-
tor output, DET OUTPUT).

a. If the readings are correct, continue with
step 6 of this check.

b. If the Noise Figure Meter displays the
error message E12, continue with the Service-
Related Errors (E10—E19 and E50--E106)
Reecovery and Checks (Check 11) on this block
diagram.

¢. If the DVM reading disagrees with the
Noise Figure Meter reading by more than
100 mVde, there is a problem with the voit-
meter circuits; continue troubleshooting on
Service Sheet BD5.

6. With the known good HP 346B/C Noise Source
still connected to the Noise Figure Meter,
press the UNCORRECTED NOISE FIGURE

key. The uncorrected noise figure should be
less_ than 7 FdB.

a. If the noise figure reading is less than
7 FdB, continue with the RF Attenuators
Checks (Check 4).

b. If the reading is greater than or equal
to 7 FdB, verify that A14U29 pins 13 through
16 and Al14U45 pins 5, 16, and 19 are all
logical low. :

If the logic levels are correct, there is a prob-
lem with the RF path; continue troubleshoot-
ing on Service Sheet BD2.

If any of the logic levels are incorrect, there
is a problem with either the RF attenuator
control or IF attenuator control circuits: con-
tinue with step 8 of the RF Attenuator Check
(Check 4) and/or step 6 of the IF Attenuator
Check (Check 5.

RF Attenuator Checks

Purpose: The objective is to verify the pérfor-
mance of the RF attenuators and of the 20 4B
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HP 8970B

amplifier. Any problem encountered is isolated
to either the RF attenuator drive circuit Service
Sheet 11 (BD5) or to the RF Attenuators and 20
dB amplifier in Service Sheet 1 (BD2).

Procedure

1.

3.

4.

On the Noise Figure Meter, press PRESET
and key in 63.0, 70.1, and 81.0 SPECIAL
FUNCTION and set the SMOOTHING to 16.

Inject a 30 MHz signal at —73 dBm into the
RF INPUT connector on the front panel of
the Noise Figure Meter.

Adjust the signal generator output leve] until
the Noise Figure Meter displays 1.00 £ 0.01
volts. If error message Ell is displayed,
decrease the signal until the Noise Figure
Meter displays 1.00 = 0.01 volts.

If error message E12 is displayed, continue
troubleshooting with the Service-Related
Errors (E10—E19 and E50—E106) Recovery
and Checks (Check 11). If not, continue with
step 4.

Use the following special functions to select
the three 10 dB pads and verify that the volt-
ages displayed on the front panel of the
Noise Figure Meter are correct.

Table 8-5. 10 4B AF Attenuator Voltages

Speciai Pad Under Yoliage on Front
Functien Test Panel Display
63.1 10dBPad#1 | 0.28t0 0.36 Vde

63.4 10 dB Pad #2 0.28 t0 0.36 Vdc
63.5 10 dB Pad #3 0.28 t0 0.36 Vdc

a. If the voltages are correct, continue with
step 5 of this check.

b. If any of the voltages are incorrect, there
is a problem with either the RF attenuators
{Service Sheet BD2) or the RF attenuator
control circuit in Service Sheet 11 (BD5); con-
tinue with step 8 to isolate the problem.

Decrease the signal generator output level by
20 dB.

On the Noise Figure Meter press 63.2 SPE-
CIAL FUNCTION and adjust the signal gen-
erator output level until the Noise Figure
Meter reads 1.00 £0.01 volts.



SERVICE SHEET BD1 (cont'd)

On the Noise Figure Meter press 63.0 SPE-
CIAL FUNCTION and verify that the Noise
Figure Meter reads 0.079 to 0.126 Vde.

a. If the voltage is correct, the RF Atten-
uators and and 20 dB ampilifier are working.
Continue with the IF Attenuator Checks
{Check 5).

b. If the voltage is incorrect, there is a
problem with either the 20 dB amplifier on
Service Sheet 1 or the 20 dB amplifier control
line on Service Sheet 11 (BD5); continue with
step 8 of this check.

For each special function shown in column

one of the following table, check the voltage
levels shown in columns two through five:

Table 8-6. RF Attenuator Drive Circuit Vollages

Inject a 30 MHz signal at —~75 dBm into the
RF INPUT connector on the front panel of
the Noise Figure Meter.

Adjust the signal generator until the Noise
Figure Meter displays +1.00 = 0.01 volts.

Use the following special functions to select
the three IF Attenuators and verify that the
voltages displayed on the front panel of the
Noise Figure Meter are correct.

Table 8-7. IF Attenuator Voitages

Special E Pad Under Voltage on Frant
Function ! Test Panel Display
70.2 5dB Pad 0.50 to 0.63 Vdc

70.3 10 dB Pad
70.5 20 dB Pad

0.28 to 0.36 Vdc
0.084 to 0.108 Vde

B a. If all of the voltages are correct, the
Special | Al4U28 | A14U28 | A4UZS | AI4U29 IF Attenuators are working normally. Con-
Function | Pin 13 Pin 14 Pin 15 Pin 16 tinue with the Oscilloscope Display Check

i {Check 6).
63.0 <1Vde | <1Vde | <1Vde | >14Vde
63.1 >14Vde | <1Vdec | <IVde | >14Vde b. If any of the voltages are incorrect, there
63.2 <1Vde! <1Vde| <1Vde! <1Vde is a problem with the IF attenuators on Ser-
683.4 <1Vde | >14 Vde | <1 Vde | >14 Vde vice Sheets 3 and 4 {BD2) or the IF attenuator
63.5 <1Vde | <1Vde | >14Vde | >14 Vdc control circuit on Service Sheet 11 (BD5); con-
tinue with step 6 to isolate the problem.
If any of these voltages are incorrect, there is 5. For each special function shown in column

a problem with the RF Attenuator drive cir-
cuit; continue troubleshooting on Service

Sheet 11 {BD5).

If all of the voltages are correct, there is a

one of the following table, check the voltage
levels shown in columns two through four.

Table 8-8. IF Attenuator Contrel Circuit Voltages

problem with the RF Attenuators or 20 dB Special A141145 Al4U45 A14445
amplifier on Service Sheet 1 (BDZ), continue Function Pin 19 Pin 16 Pin §
troubleshooting there.
70.2 >2.0Vde <0.4 Vde <0.4 Vde
@ iF Attenuator Checks 70.3 <04 Vde | >2.0Vde <0.4 Vde
70.5 <04 Vde | <0.4Vde >2.0Vde
Purpose: The objective is to verify the perfor-

mance of the IF Attenuators. Any probiem en-
countered is isclated to the IF attenuator drive
circuit Service Sheet 11 (BD5) or to the IF Atten-
uators in Service Sheets 3 and 4 (BD2).

a. If all of the voltages are correct, the
problem is with the IF attenuators in Service
Sheets 3 and 4 (BD2), continue troubleshoot-
ing there.

Procedure

1. On the Noise Figure Meter, press PRESET
and key in 63.0, 70.1, and 81.0 SPECIAL
FUNCTION,

b. If any of these voltages are incorrect,
the problem is with the IF attenuator control
circuit on Service Sheet 11 (BD5), continue
troubleshooting there.
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SERVICE SHEET BD1 (cont'd)

{ + 6 ) Oscilloscope Dispiay Check

Procedure

1.

Connect the oscilloscope to the X-, Y-, and Z-
AXIS connectors on the rear panel of the
Noise Figure Meter. Use the X-AXIS for the
horizontal input (Channel A) and the Y-AXIS
for the vertical input (Channel B). If the
orientation of the test pattern on the oscillo-
scope display is incorrect, reverse the cables
at the oscilloscope channel A and channel B
inputs.

On the oscilloscope, set the horizontal and
vertical gain inputs to 0.5 V/division (DC
coupled) and select the A versus B display
mode.

On the Noise Figure Meter, press PRESET
and key in 7.1 SPECIAL FUNCTION.

Verify that a test pattern is displayed on the
oscilloscope. It may be necessary to adjust
the rear panel GAIN TRACE control to cbtain
the test pattern.

The test pattern should be 6.0 = 0.5 volts ver-
tically and horizontally. Adjust the oscilio-
scope until the test pattern fills the grid area
of the display (see Figure 8-8). If no problem
is detected with the test pattern, continue
with the HP-IB/SIB Check (Check 7).

Figure 8-8. Test Pattern on Bscilloscope
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If a problem exists with the test pattern, try
displaying the test pattern using half as much
X and Y gain. This may be needed because
the oscilloscope being used has limited input
range. If the oscilloscope still will not display
the test pattern, perform the Display Lin-
earity and X- and Y-Axis Gain Adjustment
in Section V (paragraph 5-15) of this manual.
If the problem persists, continue trouble-
shooting in Service Sheet BD5.

(¥7 ) HP-IB/SIB Check

Procedure _
1. Turn the Noise Figure Meter off, then back

on. Press PRESET.

Connect an HP-IB cable from the HP-IB con-
nector to the SIB connector on the rear panel
of the Noise Figure Meter. Make sure that no

other instruments are connected to either the
HP-IB or SIB bus.

On the Noise Figure Meter, key in 98.1 SPE-
CIAL FUNCTION. “SIBtESt” should appear
in the INSERTION GAIN and NOISE FIG-
URE displays for about 10 seconds. The
NOISE FIGURE display shows the results -
of the test in the form “Exx”. The code will
be one of the following errors:

E00 No errors. Test passed.

E75 HP-IB chip (A14U28) or interface
hardware not functioning.

E74 SIB chip (A14U2) or interface hard-
ware to A14U2 not functioning {inter-
face to HP-IB chip is good).

E01 REN or ATN line failure.

E02 -Data path broken between HP-IB and
SIB chips.

E03 SIB message to main HP-IB message
failed.

E04 SRQ line not being set by HP-IB chip
(A14U28) or not being detected by SIB
chip (A14U2).

E05 SIB chip (A14U2) could not serial poll
main HP-IB chip (A14U28).

E06 HP-IB collision detect circuit not
functioning.

E07 Main HP-IB chip (A14U28) could not
address SIB chip (A14U2).

E08 Main HP-IB message to SIB failed.



SERVICE SHEET BD1 (cont'd)

If E00 is displayed, the HP-IB and SIB cir-
cuits are working normally.

If any code, other than E00, is displayed, try
the test with another HP-IB cable to be cer-
tain the test failed. If the error still oceurs,
there is a problem with the HP-IB/SIB cir-
cuits, continue froubleshooting on Service

Sheet BD4.

Completion of Problem Isolation

At this point, the problem should have been iso-
lated to either Service Sheet BD2, BD3, BD4 or
BD5. If no malfunction is detected, continue with
the Performance Tests (Section IV) to verify that
the Noise Figure Meter is performing within
specifications.

NOTE
Do not perform the following checks

unless otherwise instructed to in Checks
2 through 7.

Controlier Power-Up Check

This check needs to be done only if the front
panel display is incorrect or the instrument does
not respond properly to key presses.

- Purpose: To verify the performance of the MPU.

Procedure

1. Switch the Noise Figure Meter LINE switch
to ON. Carefully observe the turn-on sequence
{normal sequence shown in Table 89} of the
red LEDs (A14DS1) on the Al4 Controller
Board Assembly.

Tabie 8-9. A14DS1 Pattern at Power-up
Normat Controtler Power-Up

A140S1 LEDs {1=0N 0=0FF)
NSC 3 2 1

1
1
1
1
0* 1
0* BINARY COUNT**

*{ {OFF) if Special Function 48.0 is
active or 1 (ON) if Special Function
48.1 is active

** Continuously count in binary
from 0 to 7.

(=N e Bl
OO OO
O DD o

¢ Allthe LEDs (A14DS1) on the A14 Controller
Board Assembly will light for approxi-
mately 0.5 seconds. This indicates that the
controller has reset and begun its power-up
sequence.

¢ The A14DS1 LEDs will turn on and off as
shown above. At the very end of the
sequence, LED “NSC” (Not System Con-
troller) will be either 0 (OFF, if Special
Function 48.0 is active) or 1 (ON, if Special
Function 48.1 is active). At the same time,
LEDs A14DS1—1 to A14DS1—3 will count
continuously in binary from 0 to 7.

a. If the error messages E70 through E72,
E74, and E75 (see below) are displayed on the
Al4 Controller LEDs (A14D8S1), the MPU self
test has failed. Continue troubleshooting on
Service Sheet BD4.

Table 8-18. A140S1 Error Message Dispiay

A14087 Bisplay FEmﬂvglenl D
ront Panel Error Description
NSC 3 2 1 | Error Message
6 0 0 1 E75 HP-IB chip (A14128) Self Test Failure.
0 0 1 @ E79 PIA 1 (A14U35) cannot drive hardware
on the PAO—PAY lines.
0 1 0 1 E74 SIB chip (A14U2) Self Test Failure.
6 1 1 0 E78 PIA 2 {A14U33) cannot drive hardware
on the PAG—PAT lines.
1 0 0 1 E73 Oscilloscope RAM Failure.
1 0 1 90 ETT PIA 1 {A14U35) Self Test Failure.
1 0 1 1 EN ROM 2 (A14U7) Failure.
1 1 0 ¢ E72 Non-volatile RAM (A14U8) Failure.
11 0 1 E70 ROM 1 (A14U5) Failure.
1 1 1 0 E76 PIA 2 (A14U33) Self Test Failure.
8-27
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SERVICE SHEET BD1 (cont'd)

b. If the error messages E73, and E76
through E79 (see Table 8-10) are displayed on
the Al4 Controller LEDs (A14D81), the MPU
self test has failed. Continue troubleshooting
on Service Sheet BD4.

¢. Continue troubleshooting with Service-
Related Errors (E10—E19 and E50—E108)
Recovery and Checks (Check 11) for any
other error message displayed on the Al4
Controller LEDs (A14DS1).

d. If the problem is resolved, return to the
Instrument Power-Up Check (Check 2).

2. Ifthe MPU is cperating normally, and if there
is a problem with the Front Panel display or

with the keyboard responses, continue with
the Front Panel Interface Check (Check 9).

Front Panel Interface Checks

It is assumed, at this point, that the MPU is oper-
ating normally and that the problem has been
isolated to either the front panel interface (Service
Sheet 11) or to the Keyboard/Display assemblies.

This check must be done only if the front panel
display is incorrect or the instrument does not
respond properly to key presses,

Procedure
- 1. Switch the Noise Figure Meter line power to
OFF, SettheSA test ewitch A1481 onthe Al4
Controller assembly, for the display signature
test {Test 3) as shown below. Set the switches
to all 1 when done with the signature mea-
surement.

SA Test Switch {A1481) Setting

Switch Switch Setting
Normal/Frun Normal
SAl 1
SA2 1
SA3 0
SA4 0
SA5 0

2. Turn the signature multimeter line power to
ON, connect the signature multimeter timing
pod to the following A14 Controller Assembly
test points and set the polarity and threshold
accordingly.
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Table 8-11. Signature Analyzer Connection and Settings

Signal Al4 Test Point Threshoid Polarity

START | A14TP3 “STRT2” TTL | rising edge
STOP | A14TP4“STOP2” | TTL | rising edge
CLOCK | A14TP5 “SACLK” | TTL | falling edge

GND | A14TP2 “GND” —_ -

|

3. Switch the Noise Figure Meter line switch to

4.

5.

7.

ON. Remove plug P7 from A14J3 to isclate
the A2 Display assembly from the Al4 Con-
troller assembly (reconnect plug P7 after this
step). Compare the signatures at the following
test nodes on the A14 Controller Assembly.

Table 8-12. Display Assembiy Control Line Signatures

Test Node Signal Name Signature
J3 pin -1 SERIAL DATA iFH9*
-3 CLOCK 0C39
4 P-LOAD CO2ZF
-5 RHE/W(L) UUsH
* BF7U if P7is disconnected from Al4J3.

If any of the signatures fail, continue trouble-
shooting on Service Sheet BD5. Otherwise, con-
tinue troubleshooting on Service Sheet BD3.

Set the switches of the SA switch, A14S1, to
normal operation settings (all 1’s). Connect an
oscilloscope to A14U35 pin 40 (PIAI). Hold
down any key for a moment then release.

a. If the signal goes LOW when a key is
held down and then goes HIGH when re-
leased, continue with step 6 of this check.

b. If not, continue troubleshooting on Serv-
ice Sheet BD3.

Connect the oscilloscope to A14U35 pin 39
(PIA1). Press any key.

a. If the signal toggles LOW then HIGH
when a key is pressed, continue troubleshoot-
ing on Service Sheet BD3.

b. If not, continue troubleshooting on
Service Sheet BD4. :

If the MPU or the Keyboard/Display Assem-
bly fault is resolved, return to the Instrument
Power-Up Check (Check 2).



SERVICE SHEET BD1 (cont’d)

{ ~10 ) Frequency CAL Check

This test must be performed only if error message
E18 occurs or if there is a failure of the Tuning
Accuracy Test in Section IV of the HP 8970B
QOperating Manual.

Procedure

1. Perform adjustment procedure 5-12, Frequency
CAL RF Detector and 1st LO Offset, in Sec-

tion V of this manual. If the adjustment

cannot be completed or if error message E18
persists, continue with step 2 of this check.
Otherwise, skip to step 7.

2. Verify that correct data is getting to the 1st
LO Tuning DACs. Switch the Noise Figure
Meter line powerto OFF. Set the SA test switch
A1481, on the Al4 Controller assembly for
the PIA2, A14U33, and YIG DACs signature
analvsis test (Test 4) as shown below. Set the
switches to all 1 when done with the signature
measurement.

3. Turn the signature multimeter line switch to
ON, connect the signature multimeter timing
pod to the following Al4 Controller Assembly
test points (see Table 8-13) and set the polar-
ity and threshold accordingly.

4. Switch the Noise Figure Meter line switch to
ON. Compare the signatures at the following
test nodes (see Table 8-14) on the Al13 Driver
Board Assembly to determine if the data
lines to the 1st LO Data Latches are at fault.

If any of the signatures fail, continue trouble-
shooting on Service Sheet BD5. Otherwise,
co_ntinue with step 5.

SA Test Switch [A1481) Setting

Switch Switch Seiting
Normal/Frun Normal
SAl 0
SA2 0
SA3 1
SA4 0
SAL 0

www.Vakefronics.com

5. Connect an oscilloscope with a 10:1 probe to

A14TP8 “FREQ CAL DET IN” and set the
oscilloscope to 1 V/division (DC coupled) and
1 s/division,

6. While observing the oscilloscope display, press

the PRESET key to force the Noise Figure
Meter to perform a frequency calibration.
During the frequency calibration, the Noise
Figure Meter tunes the 1st 1O through the
passband of the frequency calibration detec-
tor. As it tunes, the voltage from the fre-
quency calibration detector will pulse with a
peak voltage of greater than 2 volts.

If the displayed voltage on the oscilloscope
reaches a peak of > +2 volts, the problem is
with the Comparator and Sample/Hold cir-

cuits; continue troubleshooting on Service
Sheet BD5.

If the displayed voltage on the oscilloscope
doesn’t reach a peak of +2 volts, the problem
is with the R¥ path; continue troubleshooting
on Service Sheet BD2,

Table 8-13. Signature Analyzer Connection and Settings

Signal A14 Test Point Threshold Polarity

CLOCK | A14TP5 “SACLK” | TTL | falling edge

START | A14TP3 “STRT2” TTL | rising edge
STOP | Al4TP4 “STOP2” TTi. | rising edge

GND | A14TP2 “GND” — —

Table 8-14. First LO Data Latch Signatures

A13 Test Node Signal Name Signature
A13Ul6pin 3 DAO H913
4 DAZ HF38
7 DA4 8UB5
8 DAG CaC1
11 E6(L) 8153
13 DA7 49H3
14 DA5 796C
17 DA3 5HT1
18 DAl HF7TH
Al3U15 pin 11 E51) 70567
Al3Ul4 pin 11 E4(L) P3C0
8-29
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SERVICE SHEET BD1 (cont'd)

7. At this point, it is assumed that the problem
with frequency calibration has been resolved
and that Frequency RF CAL Detector and
1st LO Offset Adjustment (paragraph 5-12) of
this manual has been performed. Perform the
Tuning Accuracy Performance Test (para-
graph 4-5) in the HP &8970B Operating
Manual.

a. If the Noise Figure Meter fails, continue
troubleshooting the Sample/Hold Amplifier,
Comparator and PIA 1 circuits on Service
Sheet 11 (BD5).

b. If the Noise Figure Meter passes, perform
the rest of the performance tests to verify
that the instrument is performing to speci-
fication.

@ Service-Related Errors (E10-—E19 and
E50—E106) Recovery and Checks

Service related errors are errors that typically
reflect internal component malfunctions. Some
of the service related errors discussed below may
occur during improper operation, and therefore,
might not reflect true failures. If the error trouble-
shooting does notisolate the cause of the error and
the error remains, continue troubleshooting on
Service Sheet BD1.

NOTE
Acomplete listing of all error messages
can be found in Section III of the Noise
Figure Meter Operating Manual.

Special Function 99.1, last error read-
back, can be used to display the last
error that was issued.

Referto Check 8 for more error message
recovery information.

E10 Analog-to-Digital Conversion Failed, A con-
version is initiated via the CVT signal line.
When the conversion cycle is completed by
the analog-to-digital converter circuits, the
ECVT signal line is set true. This typically
will occur within 20 to 30 ms. If the ECVT
signal is not received by the controller with-
in 1 second, E10 is displayed.

Error Troubieshooting

1. Checkfora4 MHz TTLlevel ciock signal
at A13TP3.
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If the signal is normal, continue with
step 2.

If the signal is incorrect, the problem is
most likely with cable assembly A13W5
or on Service Sheet 12. Use the trouble-
shooting information on Service Sheet
BD4 that applies to Service Sheet 12
(Timing Generator) to isolate the prob-
lem further.

2. Verify thatthe CVT line (A13U33Pin 17
goes to a logical low to start a con-
version.

If the CVT signal is correct, continue
with step 3.

If the CVT signal is not correct, the
problem is most likely on Service Sheet
11. Use the troubleshooting information
on Service Sheet BD5 that applies to
Service Sheet 11 (A13133).

3. Verify that the ECVT line (A13133 Pin
40) goes low to indicate the end of con-
version.

If the ECVT signal is correct, the prob-
lem is most likely on Service Sheet 11.
Use the troubleshooting information on
Service Sheet BD5 that applies to Service
Sheet 11 (A13U33) toisolate the problem
further.

- Ifthe ECVT signalisincorrect, the prob-
lem is most likely in cable assembly W9
or on Service Sheet 5 or 6.

E11 Analog-to-Digital Converter Overflow. This

error can occur when there is ne malfune-
tion, if the operator has manually set the
IF Attenuators (via Special Functions 70.1
through 70.8), or prevented them from auto-
ranging (72.0). During the measurement se-
quence, the Noise Figure Meter adjusts the
IF Attenuators. If a conversion results in
the OVFL signal line being set frue, and
the [F Attenuators are inhibited from auto-
ranging to a higher attenuation level, E11
is displayed.

If a conversion is made, and either the
OVFL signal is generated or the conversion
indicates >1.2V, and the IF attenuators are

HP Ra70R



SERVICE SHEET BD1 (cont'd)

on their maximum setting (35 dB), then the
microprocessor will attempt to lower the RF
gain on the Input Assembly. If the RF gain
is already at the minimum setting (—30 dB),
or if the RF gain is inhibited from auto-
ranging, E11 is displayed.

Error Troubleshooting

NOTE
If Special Function 92.1 has been
selected, it 1s normal for K11 to be
displayed.

1. Removeanyinputsignal fromthe Noise
Figure Meter and press PRESET and
70.1 SPECIAL FUNCTION.

If E11 remains, continue with step 2.

If E11 is cleared, continue with step 4.

2. Verify that the voltage at the DET OUT
connector on the rear panel of the Noise
Figure Meteris = 1.2 Vde.

If the voltage is correct an over-voltage
condition does exist. Continue trouble-
shooting on Service Sheet BD2 to remove
the over-voltage condition.

Ifthe voltage is <1.2 Vde¢, continue with
step 3.

3. Verify that the OVFL line (A13U33 Pin
18) goes low indicating an over-voltage
condition.

If the signal goes low, the problem is
most likely with the voltmeter circuits of
Service Sheet 5 or 6.

Ifthesignal does not golow, the problem
is most likely on Service Sheet 11. Use
the troubleshooting information on Ser-
vice Sheet BD5 that applies to Service
Sheet 11 (A13U33) toisolate the problem
further.

4. Perform Checks 4 and 5 of Service Sheet
BD1 troubleshooting to check the RF
and IF Attenuators.

Ifthereis still a problem, perform Service
Sheet BD1 troubleshooting from the
beginning toisolate the problem.
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E12

E13

input Overflow. The microprocessor uses
the Input Power Detector on the Input
Assembly to set the RF gain. The Input
Power Detector drives the Window Com-
parator on the Controller Assembly. The
Window Comparator output indicates when
the RF gain is optimized. If the input gain
setting is at a minimum (—30 dB), and the
Window Comparator still indicates that more
atienuation is needed, E12 is displayed.

Error Troubleshooting

1. With nothing connected to the Noise
Figure Meter's RF INPUT, press 60.1
SPECIAL FUNCTION.

If the error remains, continue with
step 2.

If the error is cleared, continue with
step 3.

2. Measure the DC voltage at the Input
Power Detector output (A14TP12).

If the output is less than 6.8 volts, the
problem is most likely on Service Sheet
11. Use the troubleshooting information
on Service Sheet BD5 that applies to
Service Sheet 11 to isolate the problem
further.

Ifthe outputis greater than 6.8 volts, the
problem is most likely with the 20 dB
Input Amplifier or Input Power Detector
circuits. Continue troubleshooting on
Service Sheet BD2.

3. To verify that the Input Power Detector
and RF Attenuators are operating prop-
erly, use the following steps:

Perform the Input Power Detector Adjust-
ment in Section V of this manual.

Perform Check 4.(RF Attenuator Checks)
from Service Sheet BD1 troubleshooting.

IF Attenuator Calibration Failed. Special
Function 33.1 can be used to calibrate the
IF attenuators on the 20 MHz IF Assembly.

NOTE
Using Special Function 35.1 to calibrate
the IF attenuators will reduce the Gain
Measurement Uncertainty Specification

8-31
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to a typical value of £0.25 dB. See the
Calibration, IF Attenuators Detailed
Operating Instruction in Section IIT of
the Noise Figure Meter Operating
Manual.

During this calibration, the Noise Figure
Meter compares the 5 dB, 10 dB, 156 dB (5
and 10 dB settings combined), and 20 dB
measurements to the 0 dB measurement.
E13 is displayed after execution of this
Special Function, if one of the following
four conditions occurs:

1. If one of the analog-to-digital conver-
sion cycles associated with this mea-
surement resuits in the OVFL signal
being set true.

2. If the voltage reading from the analog-
to-digital converter is too low during
the 0 dB measurement.

3. If there is 20% or more error in the
results, when compared with the nom-
inal value.

4. If a noise source with an ENR of <=15
dB is used. (Do not use an HP 346A.)

Error Troubleshooting

Refer to the Calibrate, IF Attenuators
Detailed Operating Instruction in Section
III of the Gperating Manual.

NOTE
Using Special Function 33.1 to cali-
brate the IF Attenuators will reduce
the Gain Accuracy specification to a
typical value of = 0.25 dB.

If attempting to use Special Function 33.1
with an HP 346B/C Noise Source, continue
with Service Sheet BD1 troubleshooting
(Power-up Checks, Step 7).

Note that an HP 346A Noise Source will
not work with Special Function 33.1 unless
approximately 10 dB of gain at 30 MHz is
inserted between the noise source and the
Noise Figure Meter. Use the following
procedure:
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E14

E18

E19

1. Connect an amplifier (20 dB gain at 30
MHz} and a 1 dB step attenuator be-
tween the HP 346A Noise Source and
the Noise Figure Meter INPUT con-
nector.

2. Set the step attenuator to 10 dB.

3. On the Noise Figure Meter, press PRE- -
SET, 81.0 SPECIAL FUNCTION, 70.1
SPECIAL FUNCTION, and 60.1 SPE-
CIAL FUNCTION.

4. Adjust the step attenuator until the
reading on the Noise Figure Meter is
about I Vde.

5. On the Noise Figure Meter, press 33.1
SPECIAL FUNCTION.

Cannot Select Proper IF or RF Aftenuators.
The Noise Figure Meter sets the level into
the Noise Power Detector between 0.52V
and 1.1V. The routine that sets this level
modifies, the input gain and the IF attenua-
tion until the proper level is achieved. If
the proper level is not reached after 10 tries,
E14 is displayed.

Error Troubleshooting

Continue with Service Sheet BD1 trouble-
shooting.

Frequency Calibration Failed. During the
frequency calibration process, the 1st LO is
tuned to 2050 MHz. The LO signal passes
through most of the signal path as LO feed-
through. It is detected on the 20 MHz IF
Assembly by the Frequency Cal RF Detec.
tor. This is a tuned detector whose pass-
band is peaked at 2050 MHz. The LO tuning
DACs are programmed to tune the LO up
and down until the peak of the detected
level is found. The data that peaks the sig-
nal is then remembered as the 0 MHz tun-
ing value. If no peak is found after three
tries, E18 is displayed.

Error Troubleshooting

Perform the Frequency Cal Check (Check
10) on Service Sheet BD1.

Noise Figure Test Set YIG Calibration Failed.

HP 8970B



SERVICE SHEET BD1 (cont'd)

Error Troubleshooting

This error can be generated for either
a coarse or fine tune calibration. Check
all microwave cables and ensure that the
LO, RF, and IF signal paths have been
properly connected. Loss after the noise
source, when no preamp is used, can cause
this error when doing a fine tune calibration.
Some setups with loss between the noise
source and the Noise Figure Test Set might
require a preamp to be used for a fine tune
calibration. It is possible to do a fine tune
calibration with the noise source connected
directly to the Noise Figure Test Set input, if
no preamp is available. The noise source
should have at least 12 dB ENR for a fine
tune calibration to function with no preamp.
If the error occurs after another attempted
calibration, there is a problem with the
Noige Figure Meter locating the Noise Figure
Test Set YIG passband.

Special Function 97.1, along with an oscillo-
scope, can be used to view the power levels
that the Noise Figure Meter is reading dur-
ing the coarse or fine calibration. The Noise
Figure Meter oscilloscope gain should be set
to 120 dB (Special Function 8.3) and 500 dB
(Special Function 8.4) for viewing typical
peaks. These values work well when the
noise source is connected directly into the
Noise Figure Test Set with no preamp,
higher values will be needed with a preamp.
Some sort of peak will be drawn on the
osciiloscope display as the coarse tune
(Special Function 64.0) or fine tune (Special
Function 36.3) calibration progresses. IfE19
persists, refer to the Noise Figure Test Set
Service Manual.

E20—E28 Calibration Errors.

Error Troubleshooting

These errors are usually due to operator
error. If the proper operating procedures
have been followed and the error message
remains, use the following steps:

1. IfE26 occurs, referto the Calibration, IF
Attenuators Detailed Operating Instruc-
tion in Section III of the Operating
Manual.

2. If E28 or £29 accurs, refer to the Noise
Figure Meter Operating Manual (Section
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III, Error Messages). If the error remains,
refer to the Noise Figure Test Set Service
Manual.

3. Continue with Service Sheet BD1 trouble-
shooting.

£36 Undefined Special Function.

Error Troubleshooting

Ifthe special function selected is valid, there
may be a problem with front panel circuits
{Keyboard). Perform the Front Panel Inter-
face Checks (Check 9) on Service Sheet BD1.
Continue with Service Sheet BD3 trouble-
shooting if no errors are found.

E40—EA42 and E44--E4B  Errors That Couid indi-

cate an HP-IB or System Interface Bus (S81B)
Problem.

E40 Undefined HP-IB code
E4}l Undefined HP-IB characters

E42 System LO not found on the System
Interface Bus (SIB)

E44 Noise Figure Test Set not found on
System Interface Bus (SIB)

E45 Plotter not found on the System Inter-
face Bus (SIB)

E46 Pass through device not found on the
System Interface Bus (SIB)

E47 Controller not found on System Inter-
face Bus (SIB) while passing control

E48 Two or more controllers are on the
System Interface Bus (SIB)

Error Troubleshooting

For error codes E40 through E48, use the

following procedures:

1. Perform the HP-IB/SIB Test (Check 7)
on Service Sheet BD1.

If there are no errors, take corrective
action as described in Section III (Error
Messages) of the Noise Figure Meter
Operating Manual and check any other
devices involved.

For example, if E45 (No Plotter Found)
was displayed and the problem was not
resolved by taking all of the corrective
actions, verify that the plotter is oper-
ational.

ET0—E79 MHardware Errors.

E70 ROM 1 (A14U5) Failure
E71 ROM 2 (A14U7) Failure
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SERVICE SHEET BD1 (cont'd)

E72 Non-volatile RAM (A14U8) Failure

E73 Oscilloscope Display RAM (A14U19)
Failure

E74 SIB chip (A14U2) Self Test Failure

E75 HP-IB chip (A14U28) Self Test
Fatlure

E76 PIA 2 (A14U33) Self Test Failure
E77 PIA 1(A14U35) Self Test Failure

" E78 PIA 2 (A141U33) cannot drive hard-

E8C

E101
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ware on the PAO—PA7 lines

E79 PIA 1(A14U35) cannot drive hard-
ware on the PAO—PA7 lines

Error Troubleshooting

For E70 through E79 continue troubleshoot-
ing on Service Sheet BD4.

Continuous Memory Failure. This error indi-
cates that data stored in the non-volatile
memory has in some way been erroneously
modified or lost. The actual memory circuits
are not bad, but the battery back-up has
allowed the data to be lost. This error can be
recovered from, but the stored data will
remain lost. To clear the error, press any
front panel key.

If the error is not cleared before power is
removed, the error will recccur at power up.
Sincethe stored data is lost, it is necessary to
re-enter the IF Attenuator values {see Cali-
bration, IF Attenuators in Section IIl of the
Noise Figure Meter Operating Manual)
before corrected measurements can bemade.
Non-volatile memory can operate for a few
minutes on the charge stored on the circuit
board. Thus, if the instrument is turned off
for only a short period of time, error E80 may
not oceur even if the battery is dead.

Error Troubleshooting
Continue troubleshooting on Service Sheet
BD4.

Noise Figure Test Set Self Test Failed.

Error Troubleshooting

Use Speciai Function 98.7 to perform another
self test and display the results. Special
Function 45.1 must be active for this test to
work. After pressing 98.7 SPECIAL FUNC-
TION, the left display, of the Noise Figure

www.valuetronics.com
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Meter, will show 60000 until the results come
back from the Noise Figure Test Set. The
results of the self test are displayed as a
decimal value in the left display of the Noise
Figure Meter. If the value is zero, all of the
tests passed. If the value is not zero, one or
more of the tests failed. To determine which
test(s) failed, refer to the following table. The
table gives a description of each test and the
binary weight associated with the test. By
determining the equivalent binary number
forthe decimal displayed on the Noise Figure
Meter, the test(s) that failed can be deter-
mined. Once the failure has been determined,
refer to the Noise Figure Test Set Service
Manual to troubleshoot the failure.

Noise Figure Test Set Self Test

Binary o
Weight Test Description
i A/D converter or five volt reference to

the converter is bad.
2 | Input air sensor reads much too high.

. YIG DACs, YIG coil or sense for the
YIG is bad.

8 YI1G heater DAC, YIG heater sense
resistor or readback circuitry is bad.

16 | YIG heater DAC output is bad.

32 Temperature regulation sensor or offset
DAC is bad.

84 | Offset DAC is bad.
128 | Timer IC has failed.
256 | Checksum of the program ROM is bad.

512 | Checksum of the coarse tune table
EEPROM is bad.

E102—E104

Refer to Section III (Error Messages) in
the Noise Figure Meter Operating
Manual.

E105 Noise Figure Test Set YIG Filter Temper-

ature Control Loop Will Not Lock.

Error Troubleshooting

Referto Section VIIl of the Noise Figure Test
Set Service Manual Also, refer to Special
Function 93.X, ROM Inspection and RAM
Inspection/Modification Utilities (Special
Options, bit 3).
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SERVICE SHMEET BD1 (cont'd) tion 96.2) is correct, and the LO type (Special

E106 User Controlied LO Not Found on The F mécti@ ?ﬁg) is correct. If necessary, refer
System Interface Bus. to Special Function 98.1 to perform the
y HP-IB/SIB self test. If the problem is not

Error Troubleshooting ted. check th trol
Make sure that Special Functions 96.1 and corrected, check the user contralled LO.
48.0 are set, the LO address (Special Funec-

8-35/8-36
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SERVICE SHEET BD2 — ANALOG SECTION
BLOCK DIAGRAM
REFERENCES

Section III - Detailed Operating Instructions
Section VIII — Special Functions and
Power-Up Checks

PRINCIPLES OF OPERATION
General

Block Diagram 2 covers the Noise Figure Meter’s
analog circuits. The analog circuits receive the 10
to 1600 MHz RF input signal and upconverts it to
a fixed 2050 MHz IF. The 2050 MHz IF is then
downconverted to a 300 MHz IF, and finally to a
20 MHz IF. The 20 MHz IF is routed to the Noise
Power Detector and the detected dc voltage goes
to an inverter in the A7 Voltmeter Assembly.

The First LO Drive circuits provide the 2050 to
3650 MHz signal to the First Converter mixer.
Power Supply Assembly A9 provides the +15
Vde, —15 Vde, and +5 Vde supplies for the logic
and analog circuits, and the pulsed +28 Vdc for
the Noise Source. .

Input Assembly (A6)

A low-pass filter at the input of the Noise Figure
Meter rejects frequencies greater than 1650 MHz.
Following the filter, are a switchable 20 dB
amplifier, three switchable 10 dB attenuators, a
power detector, and a fixed 2 dB attenuator.
These are used to set the signal power level into
the following First Converter.

RY power is detected and converted to a dc volt-
tage by the input power detector circuit. The
level of the detected voltage is used by the micro-
processor to set the overall gain of the Input
Assembly. The net gain of the input circuits (ex-
cluding —2 dB at the output) ranges from +20 dB
to —30 dB in 10 dB steps. The broadband RF
power (10 to 1600 MHz) is output i{c the First
Converter. The power is kept as high as possible,
but no more than ~20 dBm with the noise source
on. The 2 dB attenuator on the output, is used to
impedance match the Input Assembly to the First
Converter Assembly.

First Converter Assembly (A10)

The First Converter upconverts the 10 to 1600
MHz RF input noise power to a fixed 2050 MHz
intermediate frequency (IF). At the input, the
noise power passes through a low-pass filter
(1850 MHz for 2745A and above or 1650 MHz for
2742A and below) to the mixer. This low-pass
filter rejects frequencies greater than 1850 MHz

www.vauetronics.com
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(for 2745A and above) or 1550 MHz (for 27424
and below). The First LO signal is input through
a 3 dB power splitter. One of the power splitter
cutputs is routed to the mixer. The other output
goes to test connector J4 (LO OQUT).

The 2050 MHz first IF output signal passes
through a 5000 MHz low-pass filter, a 6200 MHz
low-pass filter (2812A and above) and an isolator
to the Second Converter. The 5000 MHz low-pass
filter assures only the lower conversion sideband
is allowed to pass. The 6200 MHz low-pass filter
is placed between the first converter and the
isolator to eliminate harmonics of the first LO
from getting into the second converter (28124
and above). The isolator provides impedance
(500} matching, while allowing one-way signal
flow, between the First Converter and the Second
Converter.

Second Converter Assembiy {A11)

The 2050 MHz IF signal enters the Second Con-
verter through a bandpass filter consisting of
three circular slug-tuned cavity resonators. The
cavities provide high “Q” (good selectivity) at
2050 MHz. A second LO of 1750 MHz drives the
second mixer. The second mixer downconverts
the first IF signal of 2050 MHz to a second IF at
300 MHz. This signal is coupled through a low-
pass matching filter to the 300 MHz IF Amplifier.

300 MHz IF Amplifier Assembly (A4)

The signal from the Second Converter is ampli-
fied by a 300 MHz IF Amplifier with a gain of
approximately 19 dB. A 300 MHz bandpass filter
selects the proper sideband for down conversion
to 20 MHz and rejects first 1.O feedthrough. The
filtered output then enters the third converter
where it is mixed with a 280 MHz LO signal. The
resulting 20 MHz output is routed to the 20 MHz
IF Section. The net gain through the 300 MHz IF
Assembly is approximately 10 dB.

20 MHz IF Assembly (A3, Service Sheet 2)
The 20 MHz IF contains a series of filters, ampli-
fiers, and attenuators which determine the band-
width and set the power level of the 20 MHz {cen-
ter frequency) noise signal that is sent to the
Noise Power Detector Assembly. The nominal
bandwidth of the 20 MHz IF is 4 MHz. The band-
width is set by two 20 MHz bandpass filters at
the input of the 20 MHz IF Assembly, and the 20
MH:z Bandpass Filter in the Noise Power Detec-
tor Assembly. The gain of the 20 MHz IF is set
by the internal controller in 5 dB steps from +40
to +75 dB. The controller selects the appropriate
combination of the 5, 10, and 20 dB attenuators.
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SERVICE SHEET BD2 {cont'd)
20 MHz IF Assembly (A3, Service Sheet 3)

The Frequency Cal Detector detects First LO
feedthrough during a frequency calibration oper-
ation, in order to determine the instrument’s zero
input frequency point. During a frequency cali-
bration, the First LO is tuned to 20560 MHz. The
controller sets the First LO frequency to obtain a
maximum signal from the detector. This ensures
that the First LO feedthrough {(converted to 300
MHz, then 20 MHz) is at the center of the 20
MHz IF passband at the end of the routine. This
is equivalent to tuning the instrument to zero
frequency to set the frequency reference.

Noise Power Detector Assembiy (A8)

The 20 MHz bandpass filter at the input, is the
last stage of the 20 MHz IF, and is used in set-
ting the 4 MHz passhand. The output of the 20
MHz filter goes through a 32 dB attenuator and
a 40 MHz low-pass filter. The filter removes har-
monics, and then routes the signal to the rear
panel IF output connector. The output of the 20
MHz bandpass filter also goes to the Noise Power
Detector. The detector is biased for linearity and
detects voltage, not power, The detector output
goes to the rear panel DET connector and to the
AT Voltmeter Assembly.

Firsi LO Drive (P/0 A13 Driver Assembly)

The First Local Oscillator (LO) is the only tun-
able LO in the instrument, and is tunable over a
frequency range from 2050 MMz to 3650 MH:.
This gives the Noise Figure Meter its 1590 MHz
input frequency range (10 to 1600 MHz), and the
2050 MHz used for the frequency calibration.
The LO Data Latches are loaded with tuning
data from the controller, which are the digital
inputs to the Fine and Coarse Tune Digital-to-
Analog Converters (DACs).

The current outputs from the converters are
summed and amplified by the 1lst LO Drive
Ampilifier. The controllable drive current flows
through the main coil of the YIG and provides
the tuning. During a frequency calibration, the
YIG is tuned to 2050 MHz and the tuning data
that yields the highest amplitude from the Fre-
guency Cal Detector is noted as the zero fre-
quency tuning point.

Power Supply (A9)

Three steady state supplies are used internally
in the Noise Figure Meter: +15V, +5V, and —15V.
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In addition, a pulsed +28V supply is included to
drive the external noise source. The Noise Source
Drive circuit regulates the rectified +28V and,
under command of the controller, pulses it on
and off (between +28V and ground). This vol-
tage is routed to both the front and rear panel
Noise Source Drive Outputs.

TROUBLESHOOTING

It is assumed that the troubleshooting informa-
tion from Service Sheet BD1 was used to isolate
a malfunction to this block diagram. The follow-
ing information will aid in isolating a malfunc-
tion to a service sheet. Check 3 will specify when
to perform Check 4.

Test Equipment

Signature Multimeter ......... HP 5005B
Noise Source ................. HP 346B/C
Digital Voltmeter DVM) ...... HP 3456A
Synthesized Sweeper ......... HP 8340B
Spectrum Analyzer ........... HP 8566B
Oscilloscope .................. Tektronix 2235

{ « 1 ) Power Supply Check

Procedure

1. Check the power supply voltages and ripple
at the following test points (connect ground
test lead to A9TP4 “GND”) of the A9 Power
Supply Assembly. The normal indications
are shown below.

Table 8-15. A8 Power Supply Voltages

Test | Power Voltage :

Paint E Supply fvde) Rippe
AYTP3 | +5Vde | +5.0t0 +56 | <20mVpp
ASTP2 | +15Vde | +14.0t0+18.0 | <20mVpp
ASTP1 | ~15 Vde | ~16.0to ~14.0 | <20 mVp-p

2. On the Noise Figure Meter, press PRESET
and key in 81.0 SPECIAL FUNCTION.
Verify that the voltage and ripple at the
NOISE SOURCE DRIVE OUTPUT on the
front panel connector are +28.00 = 0.25 Vde
and < 20 mVp-p, respectively. Also, verify
that the voltage at the NOISE SOURCE
DRIVE OUTPUT on the rear panel connec-
tor is +28.00 £ 0.25 Vde.




SERVICE SHEET BD2 (cont'd)

3.

On the Noise Figure Meter, key in 80.0 SPE-
CIAL FUNCTION. Verify that the voltage
at the NOISE SOURCE DRIVE OUTPUT
on the front panel connector changed to less
than + 0.85 Vde.

If all the indications in steps 1 through 3 are
correct, continue with the next check.

If any of the indications in steps 1 through 3
are incorrect, continue troubleshooting on
Service Sheet 18.

@ General Checks

Procedure

1.

2.

3.

Connect a noise source between the Noise
Source Drive Output and the RFINPUT of the
Noise Figure Meter.

On the Noise Figure Meter, press PRESET
and key in 70.1, 60.1, 31.1, and 81.0 SPE-
CIAL FUNCTION.

Verify that a voltage of > +0.70 Vdc (typical)
is displayed on the front panel. Also, with a
DVM, verify that the voltage at the rear
panel DET QUTPUT is within 100 mV of the
voltage displayed.

If both voltage readings are correct, continue
with the next step.

If the voltage at the rear panel DET OUT-
PUT is correct, but the voltage displayed on

the Noise Figure Meter is incorrect, continue
troubleshooting on Service Sheet BDA.

If the voltage displayed on the Noise Figure
Meter is correct, but the rear panel DET
OUTPUT voltage is incorrect, the problem is
with the circuit between the noise power
detector and the rear panel DET OUTPUT,
continue troubleshooting on Service Sheet 5.

If both voltage readings are incorrect, con-
tinue with the next check.

Connect the spectrum analyzer to the IF
OUTPUT connector on the rear panel of the
Noise Figure Meter. Set the spectrum ana-
Iyzer as follows:

Instrument Preset .......... Press

Center Frequency ........... 20 MHz
Frequency Span ............ 5 MHz
Reference Level .......... ... —30dBm
Resolution Bandwidth 100kHz
Video Bandwidth ........... 100 Hz
LogScale ................. 1dB/division

Adjust the reference level to set the peak of
the passband to the third horizontal graticule
line from the top. Center the 20 MHz IF pass-
band on the spectrum analyzer display.
Verify that the passband is 3 to 5 MHz wide
as measured from the lower 3 dB point to the
upper 3 dB point and is flat to within 1 dB as
measured between the center frequency minus
1 MHz and the center frequency plus 1 MHz.
Verify that the center frequency of the pass-
band is 19.5 = 0.5 MHz. See Figure 8-8.

ATTENUATION 10 o8

REFERENCE
LEVEL =44.2 dBm

VERTICAL
SENSITIVITY

l'“““'"ﬂﬂﬂw'““ihh\

1 dB/DIVISION /

/

/

[

JCENTER FREQUENCY - 18.25 MHz
FREQUENCY SPAN - § MMz
RESOLUTION BANDWIDTH -~ 10808 KM=z
VIDEQ BANDWIDTH - 18 Hz

Figure 8-8.20 MHz IF Output
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SERVICE SHEET BD2 (contd)

If the spectrum analyzer display is correct,
continue with step 7 of Gain Check (Check 3).

If only the passband flatness is incorrect,
change ABCSH (see Table 5-1, Factory Selected
Components). Otherwise, continue trouble-

shooting on Service Sheets 3 and 4.

{ + 3 ) Gain Checks

NOTE
If Check 2 failed and Check 3 passes,
the problem is most likely the noise
source.

Procedure
1. With the synthesized sweeper, inject a 30 MHz

CW signal with a power level of —73 dBm into
the RF INPUT of the Noise Figure Meter.

2, On the Noise Figure Meter, press PRESET
and key in 63.0, 70.1, and 31.1 SPECIAL
FUNCTION.

3. With the spectrum analyzer, measure the
power level of the 2050 MHz signal at the
AT1 Isolator cutput. The power level should
be > —87 dBm.

NOTE

Error message E18 may appear and is
normal since the RF path has been
broken in stepe 3 and 4, Press the FRE-
QUENCY key to clear the error mes-
sage from the display. Key in 3]1.1
SPECIAL FUNCTION to disable the
frequency calibration routine.

a.If the signal level is correct, continue
with step 4.

b.If the signal level is incorrect, check the

voltages at the RF attenuator control lines of
the A6 Input Assembly. The voltages should
be as shown in Table 8-16.

If the voltages are correct, continue with YIG
Osciliator Output Check (Check 4).

If any of the voltages are incorrect, continue
troubleshooting on Service Sheet 11 (use the
troubleshooting for Service Sheet 11 found
on Service Sheet BD5.)
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Table 8-16. RF Attenuator Controf Line Voitages

Test Node Contral Lings Voltages
A141729 pin 13 10dBPad i <1 Vde
A14U29 pin 14 10dBPad 2 <1 Vde
A14U29 pin 15 10dB Pad 3 <1 Vde
A14UJ29 pin 18 20 dB Amplifier >14 Vde

4.

5.

Reconnect the cable (W5) to the AT1 Isolator
output. Move capacitor A3C82 (in sockets) to
connect the output of the A4 300 MHz IF
Assembly to A3J1. With the spectrum ana-
lyzer, measure the power level of the 20 MHz
signal at A3J1. Record the power level. The
power level should be > —87 dBm.

If the signal level is correct, continue with
the next step.

if the signal level is incorrect, perform adjust-
ments 5-8 to 5-11 in Section V of this manual.
If any of the adjustments cannot be per-
formed or if the problem persists after the
adjustments, continue troubleshooting on
Service Sheet 2.

Position capacitor A3C82 between sockets
“A” and “B” to connect the output of the 300
MHz IF Assembly to the input of the 20 MHz
Assembly. With the spectrum analyzer, mea-
sure the power level of the 20 MHz signal at
the rear panel IF OUTPUT connector. The
power level should be > (the power level
measured in step 4 plus 4Z dB).

a.If the signal level is correct, continue
with the next step.

b.If the signal level is incorrect, check the
voltages at the IF attenuator control lines of
A3 20 MHz IF Assembly. The voltages should
be as shown below.

Table 8-17. IF Attenuator Control Line Voltages

Test Node Controi Lines Voliages
A14U45 pin 15 20 dB Attenuator | < +0.4 Vde
Al41i45 pin 16 10 dB Attenuator | < +04 Vde
Al14U45 pin 19 5dB Attenuator | < +0.4 Vde

If the voltages are correct, the problem is on
Service Sheet 3 or 4; continue troubleshoot-
ing there.

LI on7nt



SERVICE SHEET BD2 (cont'd)

If any of the voltages are incorrect, continue
troubleshooting on Service Sheet 11 (BD5).

With the synthesized sweeper still connected
to the Noise Figure Meter RF INPUT, adjust
the synthesized sweeper power level until the
20 MHz IF power level is —32 dBm as mea-
sured with the spectrum analyzer at the rear
panel IF OUTPUT connector. On the Noise
Figure Meter, key in 81.0 SPECIAL FUNC-
TION. The Noise Figure Meter should dis-
play >+0.8 Vde.

If the displayed voltage is correct, continue
with the next step.

If the voltage displayed is incorrect, the prob-
lem is with the noise power detector circuit,
continue troubleshooting on Service Sheet 5.

Connect an oscilloscope with a 10:1 probe to
Al4TP8 “FREQ CAL DET IN” and set the
oscilloscope to 0.1 V/division (DC coupled) and
7 8/division. While observing the oscilloscope
display, press the PRESET key to force the
Noise Figure Meter to perform a frequency
calibration. During the frequency calibration,
the Noise Figure Meter tunes the lst LO
through the passband of the frequency cali-
bration detector. As it tunes, the voltage from
the frequency calibration detector will pulse
with a peak voltage of greater than +2 volts.

If the pulse on the oscilloscope reaches a
peak of >+2 volis, continue with the next
step.

If the pulse doesn’t reach a peak of >+2
volts, the problem is with the FREQ CAL
DETECTOR circuit; continue troubleshoot-
ing on Service Sheet 3.

Perform RF and I¥F Attenuators Checks
(Checks 4 and 5) of Service Sheet BD1 trou-
bleshooting to verify the performance of the
RF and IF attenuators.

If the RF and IF attenuators are functional,
the problem is elsewhere in the instrument,
continue with Service Sheet BD1 trouble-
shooting to isclate the problem to a block
diagram.
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At this point, the problem should have been
isolated to a service sheet. If no malfunction
is detected, continue with the Performance
Tests (Section IV, of the Noise Figure Meter
Operating Manual) to verify that the Noise
Figure Meter is performing within the speci-
fications.

YIG Oscillator Output Check

Procedure

1.

Connect the spectrum analyzer to the YIG
oscillator cutput through a 6 dB attenuator
pad (minimum). Set the spectrum analyzer as
follows:

Instrument Preset .............. Press
Center Frequency .............. 2060 MHz
Frequency Span ................ 20 MHz
Reference Level ................ 20 dBm

Tune the Noige Figure Meter frequency to 10
MHz. On the Noise Figure Meter, key in 31.2
SPECIAL FUNCTION to force a frequency

calibration.

Verify that the YIG oscillator output fre-
guency is 2060 MHz =(2 MHz + 1% of dis-
played frequency) and that the power level is
>+12 dBm (be sure to account for any cable
loss and the attenuator pad). Note that the
YIG oscillator frequency equals 2050 MHz
plus the displayed frequency on the Noise
Figure Meter.

Tune the Noise Figure Meter to 1600 MHz (or
to any other frequency of interest within its
range). At the same time, tune the spectrum
analyzer to the expected frequency of the
YIG oscillator output signal.

If the YIG oscillator output is correct, con-
tinue troubleshooting on Service Sheet 1.

If the YIG oscillator output is incorrect, con-
tinue troubleshooting on Service Sheet 7.

Completion of Probiem Isolation

At this point, the problem should have been iso-
lated to a service sheet. If no malfunction is
detected, continue with the Performance Tests
(Section IV, of the Operating Manual) to verify
that the Noise Figure Meter is performing within
specifications.

November 1988 8-43
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(2812A and Abouve)

The block diagram on page 8-45, along with this
partial block diagram, docutnents instruments
with serial numbers prefixed 2812A and above.
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HP 8970B

SERVICE SHEET BD3 — KEYBOARD AND
DISPLAY SECTIONS BLOCK DIAGRAM
REFERENCES

Section III — Detailed Operating Instructions
Section VIII — Special Functions, Power-Up
Checks, and Signature Analysis

PRINCIPLES OF CPERATION
General

Block Diagram 3 covers the Noise Figure Meter’s
front panel assemblies; Al Keyboard Assembly
and A2 Display Assembly. The Keyboard Assem-
bly contains no logic of its own, but instead con-
sists only of the front panel keys, the LEDs for
the lighted keys, and the annunciators. The Dis-
play Assembly contains all of the front panel
logic and the alpha-numeric displays.

A1 Keyboard Assembly

The Keyboard Assembly contains only keys and
annunciators. When a key is pressed, circuits in
the Display Assembly take control and process
the information. The AUTO, SINGLE, and SPE-
CIAL FUNCTION keys contain LEDs, and are
referred to as the lighted keys.

The key LEDs are controlled by the Display Assem-
bly annunciator circuits. Three measurement
states (CALIBRATE, UNCORRECTED, and COR-
RECTED) have LEDs which indicate when they
are active. These three annunciators are also con-
trolled by the Display Assembly.

A2 Display Assembly

Information travels to and from the front panel
circuits through a single line, serial link, under
control of the microprocessor. The serial data is
routed to a Serial/Parallel Converter on the front
panel. There, it is converted into parallel data.
{This link works the same way in the reverse
direction.)

Data to the front panel is used to display measure-
ment, keyed entry information, and to light the
appropriate key lights. Data from the front panel
indicates which key has been pressed. When a
key is pressed, the keystroke logic detects that a
key is down. This information is transmitted
through one of the two control lines to the con-
troller.

The controller then initiates a key scan to deter-
mine which key has been pressed. The resulting
key scan data is then sent to the controller through

www.valuetronics.com
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the serial link. The controller determines which
key is down from the data, and returns appro-
priate data to the front panel to light the appro-
priate displays and key.

TROUBLESHOOTING

It is assumed that the troubleshooting on Service
Sheet BD1 was used to isolate the malfunction to
Service Sheet BD3.

The troubleshooting checks on this biock diagram
are used to isolate a malfunction to one of the
three related digital service sheets. The comments
associated with each procedure on this block dia-
gram, summarize the information known as a
result of passing or failing the check. The checks
must be done in the order listed.

Test Equipment
None Required.

@ Dispiay Assembily Check

Procedure

Enter 91.0 SPECIAL FUNCTION and observe
the front panel displays and annunciators.

Normal Indications:

Refer to the Service Special Functions (Prefixes
63 and 80~99) in the front of Section VIII for a
description of Special Function 91.0

Abnormai indications:
1. If the left display fails to cycle, refer to Service
Sheet 9.

2. If the right display or any annunciator fails
to cycie, refer to Service Sheet 10.

Keyboard Assembly Check

Procedure

Enter 90.N SPECIAL FUNCTION, and refer to
the Service Special Functions (Prefixes 63 and
80—99) in the front of Section VIII for a descrip-
tion, and operating procedures, of Special Func-
tion 90.N.

Narmal Indication: :

As listed in the description of Special Function
9G.N.

Abnormal Indication:

If any key fails to function, refer to Service
Sheet 8,

8-47/8-48



www.valuetronics.com



301AI3G

05-8/67¢

wesfieig ¥o01g stogsag Aepdsig pue pieaghay -gi-g sanfiyy

edag

'6 133HS IDIAYIS NO HAOHS 3vY
SHOLYOIONT OJTHINNN AVT4SI0 1437 EHL

S3LON
oL . &
ETEITR i s, .
JuN513 ISION A¥TdEIG
- T T T T T v e e e e e e el — —— - —— ~ “zunelg 2 YLYG IVIU3S |
! ISTON EEREA
i ~2131 i
i i o
1 S3HILVY 4
1 NIVE NOILNISNI AVISIO [ A 08
“ e = IS o e = RIVE \? . S3RILYY e BILYIANDD VG Trd > Py
NOELUIENET P 1951 pf = = A¥vidSLE £ RERLEI
1 -Hg7 ! 1437 44500 | /YvInas TAVQ WIHES
1 B R - pepeperain O N -0d800 rom
i SHIATEG EEREIRR] 1 ¥ |
v HOLVID  bemmmind] s
o e e el e — o ZHQLYIINANAY | mmwzum P! TNONNY L2t FRELL-LEFELL I 1
i ._w Mz AV Id5 18 A¥IEE TG MR :
- [y S e Lo GNY 157 wivg ONLNG
“ ﬂ r :m «.. }ﬂ ﬁ. |¢ og-254 v A ><J¢m_o\.§mmm
TIRSTYS . SHE0003Q YILUIANGS S atad sos
HOLVID e ﬁ 473738 §5-1g,| 1E1IVEYY Sanval - - ]
ol I DUS O HIVLO w — — o mompe o pEY i i 3 HILY = IWiyas errrE By HOHA/OL
3 i NIISIT O FLOWEED | LAyvoRAaN £ 91w 3185157 v1uas
| .
FENSI4 ISION NIVE NOLLINESNG (1 3L0K) 1 : “
. I
o —— u m _
: /
/ , M
8 : - e - —_ - I - - |
! L KIEWISEY AV IdSI0 2V
o e e e —— o
1
! !
s B ; | o0 mon5Y L53ne Y TanmesiR WaE
! — — I -- I - - . - - -
L WO T T T lrt.ela%%ism%%tilllmw\,ﬂmmﬂowxll“ |||||||||| ToTmmEsmEsm 3
S, T SR Fo o __ e ot o o ———— - ;
| v ' SIHBIT BOLYTIHANNY ! v
! ! jre — —1 1 {
Pl wvas wmniod ) i r _ i
! ISVININD ELEVEEL] ﬁ vis ﬁ ﬁ - w P Q m a / { {
5P | : o’ i i J i | P W M » v
S m 1HL00 m I \ - L )
WINNYIS SN1HLOOWS \
Ldsu0-s4saa] wwaes | ! i.:.umi ﬁ 13 _ _ 2 w _. | % 3InoNIS oLny
15303y ! 1 T Y ® s \ m
LANEEILNT | e b 4 ” im0t g ﬁ anot M ¢ M ; YIND BIW2L
* ] H e
uINeIEdd \_ \ b 35 [ O H ﬁ WOLS L3 ﬁ g w Low W P
SOREE ! /1.. 40 GA133080% g GRLIIUHCONA ¢ NG LoNf 4 J i
1 Swi33dS . i
:3% wo133130 i {3LvaLTYa ," HILNS | ﬁ g | o8 | ﬁ ;] |asnaned: [ o3uy g B34 ; ﬁ - F -
INAOEIA KA INOULEAEN | i : H j ] j {4045 L¥YLS JRL
L s e } . ;
AIENIESY AY45IG £V ‘
T« o S NHTANSYIH ———— ~ vi¥Q N DA TINLE — N JTIMS < - a0unes -
| i
iaiate _ i
i ] ]
1 NYDIE NAAI0D mmMMx h_ﬁ '
w : s |
" XN X¥H
m ISION NIFD
r‘! w o e !
ITYOS DlHdVHE ' |
M - - el
1
L - —— - - ——— ——— — PR —— i i
ATAAISSY QUYORAZN IV

www.valtetronics.com.



S01ALDG

_..ttt.:..
I
——— e fee e e
I i H
1 - -t PR [ S,
R AR ¥ T4 E3RT
A8 3 8 o oy
sob B 37w DT
s mpadfLiL ¥oaw s L) AEERET
1
TWN812 3510N N1v8 NOILNASNL 17 310N
e e -
#
;
8 ‘ *.|l
-] HIAING gL
r oy H
I RN
B S . ol
H
! i } e e
bl owwe
i
st 1
S HINNY IS Ly i
LdSOG-£45Q0 | NWATOD a !
Lsana ! i
LANUEALRT ; g e [
“WH3H41H3d
EER ! \m \ ! 1 !
g -l Il
e /_ /.! Fy
LIND¥ID ¥oL123130 |
23NNCE3A AIN INOULSAIN ,
F —— R H
ATIBNISSY AVTASTIA 2V [
3
4
i
L e«
§
Lo
i
&
!
Q

www.valuetranikcs.¢



SERVICE SHEET BD4 —
DIGITAL BLOCK DIAGRAM
REFERENCES

- Section III — Onerator’'s Checks
Section VIII — Special Functions, Power-Up
Checks, and Signature Analysis

PRINCIPLES OF OPERATION
General

Block Diagram 4 covers part of the Noise Figure
Meter’s digital circuits. The digital circuits cov-
ered are contained in Controller Assembly Al4
and are detailed on Service Sheets 12, 16, and 17.
The digital circuits covered provide nearly all of
the controls, calculations, memory, and remote
interfaces (to external equipment) for the Noise
Figure Meter.

Controlier (Service Sheet 12)

The microprocessor (MPU) based Controller pro-
vides the timing, calculations, and control for
the instrument. The MPU executes instructions
stored in Read Only Memory (ROM). Data trav-
els between the MPU and other blocks of the
Controller over the data bus.

The elements of the Controller respond to the
data when addressed by the MPU over the
address bus. Data values which must be stored,
but may change, are placed in the Random
Access Memory (RAM). The MPU sends (and
receives) data out of (and into) the Controller
through four gateways. These are the Peripheral
Interface Adapters (BD5), the X Data and Y
Data Latches (BD35), the HP-IB Interface (Ser-
vice Sheet 16), and the System Interface Bus
(SIB) interface (Service Sheet 17).

Hewiett-Packard Interface Bus m
(Service Sheet 16) '

The Hewlett-Packard Interface Bus (HP-IB) is
Hewlett-Packard’s implementation of the IEEE-
488 (1978) Interface Bus. It is through the HP-IB
that the Noise Figure Meter can remotely com-
municate with another system or computer. The
HP-IB concept is explained in Section I, General
Information. The use of the HP-IB is covered in
Section III, Operation.

System Interface Bus (SIB) (Service Sheet 17)

The System Interface Bus (SIB) is a private bus
used by the Noise Figure Meter to control other

www.valgetreonics.com
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instruments. Instruments controlled by the Noise
Figure Meter through the SIB include the
HP 8971B Noise Figure Test Set, a System Local
Osciilator, and a plotter.

TROUBLESHOOTING

It is assumed that the troubleshooting informa-
tion on Service Sheet BD1 was used to isolate a
malfunction to this service sheet. The following
information will aid in isolating a problem to a
schematic service sheet.

If a problem is suspected with the HP-IB or SIB
circuitry, perform the HP-IB/SIB Check (Special
Function 98.1) on Service Sheet BDi. If the
HP-IB/SIB Check revealed an error, continue
with the HP-IB/SIB Check error messages on
Check 1 of this block diagram. If no error is
detected, continue with the SIB/HP-IB Data Line
Signature Analysis Test of Check 4.

Test Equipment

Signature Multimeter .......... HP 5005B
Digital Voltmeter (DVM) ....... HP 3456A

(¥ 1) Error Messages

Find the error message of interest, either under
Power-up Error Messages or HP-IB/SIB Check
Error Messages, from the list below. Otherwise,
continue with the General Checks (Check 2) of
this block diagram.

Power-up Error Messages

Any of the following error messages may appear
when a failure is detected during the power-up
self test of the controller. See Instrument or

Controller Power-up Checks on Service Sheet
BD1.

E70 ROM 1 {A14U5) Failure. Replace ROM 1
(A14U5). If the error persists, continue with
the Free Run Signature Analysis Test
{Check 3), continue troubleshooting on
Service Sheet 12, or replace Al4 Controller
Assembly.

E71 ROM 2 (A14U7) Failure. Replace ROM 2
(A14U7). If the error persists, continue with
the Free Run Signature Analysis Test (Check
3), continue troubleshooting on Service Sheet
12, or replace Al4 Controller Assembly.

851
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SERVICE SHEET BD4 (cont'd)

E72 Non-volatile RAM (A14U8) Failure. Ensure
that the PON (L) signal is low at A14UR pin
20. If not, check the Power-up Detector Cir-
cuit on Service Sheet 12.

Replace A14U8. If the error persists, con-
tinue with the Non-destructive RAM Signa-
ture Analysis Test of Check 4, replace Al4
Controller Assembly, or continune trouble-
shooting on Service Sheet 12.

E74 SIB Chip {A14U2) Self Test Failure. Replace
A14U2. If the error persists, continue with
the SIB/HP-IB Data Line Signature Analy-
sis Tests of Check 4, replace Al4 Controller
Assembly, or continue troubleshooting on
Service Sheet 17.

ET5 HP-IB Chip (A14U28) Seif Test Failure.
Replace A14U28. If the error persists, con-
‘tinue with the SIB/HP-IB Data Line Signa-
ture Analysis Test of Check 4, replace Al4
Controller Assembly, or continue trouble-
shooting on Service Sheet 16.

HP-IB/SIB Check Error Messages

The following error messages may appear during
the HP-IB/SIB Check {(Special Function 98.1).
See HP-IB/SIB Check on Service Sheet BD1. If
the message E00 appeared after the execution of
the HP-IB/SIB test, the HP-IB/SIB circuits are
working, Continue with the next check on this
block diagram.

EOO0 No errors.

E01 REN or ATN Line Failure. Check the cable
which connects the HP-IB and SIB ports
then repeat the HP-IB/SIB Check. If the
error persists, perform the SIB and HP-IB
Port Signature Analysis Tests of Check 4. If
the faulty component is not found, replace
the following chips one at a time and in the
following order: A14U42, A14U11, A14U14,
and Al4U43. If the error persists, replace
Al4 Controller Assembly or continue trou-
bleshooting on Service Sheets 16 or 17.

EQ2 Defective Data Path Between HP-IB and
SIB Chips. Try replacing the cable connect-
ing the two ports. Continue troubleshooting
with the SIB and HP-IB Port Signature
Analysis Tests of Check 4 on this block
diagram. If the faulty component is not

8-52
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EO3

Eo4

E0S

EG6

EO7

HP 8970B

found, replace the following chips one at a
time and in the following order: A14U42,
Al14U26, A14U1, A14U11, and A14U43. If
the error persists, replace Al4 Controiler
Assembly or continue troubleshooting on
Service Sheets 16 or 17.

SIB Message to Main HP-IB Message Faii-
ure. Continue with the SIB/HP-IB Data
Line Signature Analysis Test of Check 4,
replace Al4 Controller Assembly, or con-
tinue troubleshooting on Service Sheets 16
or 17.

SRQ Line Not Being Set By HP-IB Chip
{A14U28) Or Not Being Detected By SIB Chip
(A14U2). Try replacing the cable con-
necting the two ports. Continue trouble-
shooting with the SIB and HP-IB Port Sig-
nature Analysis Tests of Check 4 on this
block diagram. If the faulty component is
not found, replace the following chips one at
a time and in the following order: A14U42,
Al14U11, and A14U43. If the error persists,
replace Al4 Controller Assembly or continue
troubleshooting on Service Sheets 16 or 17.

SIB8 Chip (A14U2) Could Not Serial Poli
Main HP-iB Chip (A14U28). Continue trou-
bleshooting with the SIB and HP-IB Port
Signature Analysis Tests of Check 4 on this
block diagram. If the faulty component is
not found, replace the following chips one
at a time and in the following order:
A14U43, A14U11, A14U28, and A14U43. If
the error persists, replace Al4 Controller
Assembly or continue troubleshooting on
Service Sheets 16 or 17.

SIB Collision Detection Failure. Replace
A14UJ3, A14U13, and A14U12. If the error
persists, replace Al4 Controller Assembly
or continue troubleshooting on Service
Sheet 17.

Main HP-IB Chip (A14U28) Could Not
Address SIB Chip {A14U2). Continue trou-
bleshooting with the SIB/HP-IB Data Line
Signature Analysis Test of Check 4 on this
block diagram. If the faulty component is
not found, replace the following chips one
at a time and in the following order; A14U2,
and Al141J28, If the error persists, replace
Al4 Controller Assembly or continue trou-
bleshooting on Service Sheets 16 or 17.



SERVICE SHEET BD4 (cont'd)
EO8 Main HP-1B Message to SIB Failed. Continue

E75

E74

troubleshooting with the SIB/HP-IB Data
Line Signature Analysis Test of Check 4 on
this block diagram. If the faulty component
1s not found, replace the following chips one
at a time and in the following order: A14U2,
and A14U28. If the error persists, replace
Al4 Controller Assembly or continue trou-
bleshooting on Service Sheets 16 or 17.

HP-IB chip {A14U28) or Interface Hardware
Failure. Continue troubleshooting with the
SIB and HP-IB Port Signature Analysis
Tests of Check 4 on this block diagram. If
the faulty component is not found, replace
the following chips one at a time and in the
following order: A14U42, A14U11, A14U26,
Al4U1, and A14U43. If the error persists,
replace Al4 Controller Assembly or continue
troubleshooting on Service Sheets 16 or 17.

SIB Chip (A14U2) or Interface Hardware
(to A14U2) Failure. {Interface to HP-IB Chip
Is Good). Continue troubleshooting with
the SIB and HP-IB Port Signature Analysis
Tests of Check 4 on this block diagram. If
the faulty component is not found, replace
the following chips one at a time and in the
following order: A14U42, A14U11, A14U28,
Al14U1, and A14U43. If the error persists,

RTLE VIO

reﬁlace Al4 Controller Assembly or con-
tinue troubleshooting on Service Sheets 16
or 17.

(¥ 2 ) General Checks

1.

2.

Turn the Noise Figure Meter on and verify
that the voltage from A14TPi to A14TP2.
(Digital GND) is +4.7 to +5.3 Vdec. If not,
continue troubleshooting on Service Sheet 18
(Power Supply).

Measure the frequency of the following TTL
level clock signals:

Table 8-18. Clock Signals

214 Assembly Sianal
Measurement Point 'gna
A14U34 Pin 38 8 MHz
Al4U51 Pin 4 4 MHz
Al4U4 Pin 19 2 MHz
Al14U51 Pin 8 1 MHz

If all of the clock signals are correct, continue
with step 3.

If not, replace Al4 Controller Assembly or
continue troubleshooting on Service Sheet 12,

Verify that the levels shown for the test
points in Table 8-19 are as indicated. '

Table 8-19. Microprocessor Checks

| evel

Test Point [Vde]

Action To Be Taken if Level is Nat As Indicated

Al14U34 Pin 37 >2

Al4U34Pin40 | >2
Al4U8Pin20 |  <0.8*
- 3ex

Al4Q1 Emitter

A14U34 Pin 2 >2
Al14U734 Pin 3 >2

Al14U34 Pin 4 >2

Replace Reset chip (A14U55). If the problem persists, replace
the Al4 Controller Board Assembly.

Check A14R14.

Check A14Q1, A14Q2, A14UR and associated

components or replace the Al4 Controller Assembly.

Check A14Q1, A14Q2, A14U8 and associated components or
replace the Al4 Controlier Assembly.

Go to Service Sheet 11 or replace the A14 Controller Assembly.
Perform Check 3, Free run Signature Analysis. If the problem
cannot be traced to a defective comoponent, replace A14U28. If
the problem persists, go to Service Sheet 16 or replace the Al4
Controller Assembly.

Go to Service Sheet 17 or replace A141J2,

*With the Noise Figure Meter turned on.
**With the Noise Figure Meter turned off.

www.valdetronics.com
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SERVICE SHEET BD4 (cont'd)

If all of the levels are correct, continue with
step 4,

4. If the Keyboard and Display Assemblies are
functional, key in 98.2 SPECIAL FUNCTION
to enable the RAM test. Error message E72
will be displayed on the front panel and/or
on A14DS1 LEDs if a fault is detected.

If error message E72 is displayed, refer to
Power-up Error Messages under Check 1.
Continue with the next check if no error is
detected.

(v 3) Free Run Signature Analysis

Each ROM version will have unique free run
data bus signatures. For each ROM version there
is a table of signatures. The ingtrument prefix or
range of prefixes that the table applies to is
shown at the top of the table. The free run chip
select signatures are unigue for Address Decoder-
PAL (A14U4; HP P/N 08970-80028). In the set-
ups below, “/” represents a rising edge and “\”
represents a falling edge as set on the signature
analyzer.

Purpose: Free Run Signature Analysis will verify
the Data Bus, Address Decoding Circuits, Ad-
dress Bus, and the contents and operation of the
ROMs.

Procedure

1. With the Noise Figure Meter off, set the SA
test switch (A1451) as shown below:

SA Test Switch [A1481) Setting
Switch

Switch Setting

Normal/Frun Frun
SAl
SA2
SA3
S5A4
SA5

[

2. Connect the signature analyzer as shown in
Tables 8-20 and 8-21. Turn on the Noise
Figure Meter LINE switch, and verify the
Data Bus and Chip Enable Signatures in
Tables 8-20 and 8-21.

8-54 February 1989
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{2645A Only)
Table 8-20.Free Run Data Bus Signatures
Start: AI4TP6 (SAGATEl) /
Stop:  A14TP6 (SAGATEL
Clock: A14TP5 (SACLK) 5
Test Signatures: +5V 0001
GND 0000
A14 Test Node* Signat Name Signature**
U24 Pin 2 Do Z1H4
U24 Pin 3 D4 95CF
U24 Pin 4 D1 TUCF
U24 Pin 5 D5 FOFA
U24Pin 6 D2 CccC1
U24Pin 7 D6 gpPsU
U24 Pin 8 D7 214C
U24Pin 9 D3 4C41

*These Al4 test nodes can be found on Service Sheet 12.

**These signatures are valid for ROM A14U5 with a part
number of 08870-80026 and ROM A14U7 with a part

number of 08970-80027.

(2721A and Above)
Tabie 8-20. Free Run Data Bus Signatures

Start: Al4TP8 (SAGATEL /
Stop: Al14TP6 (SAGATELy
Clock: A14TP5 (SACLK) N
Test Signatures:  +5V 0001
GND 0000
A4 Test Node* Signal Name Signature™
U24Pin 2 Do P08
U24 Pin 3 D4 887H
24 Pin 4 D1 8P25
U24 Pin 5 D5 33FF
U24Pin 6 D2 2882
U24 Pin 7 D6 9761
U24 Pin 8 D7 0491
U24Pin 9 D3 UF9A
*These Al4 test nodes can be found on Service Sheet 12.
**These signatures are valid for ROM A14U5 with a part
number of 08970-80040 and ROM A14U7 with a part
number of 08§70-80041.




SERVICE SHEET BD4 (cont'd)

(2847A and Above]
Table 8-20. Free Run Data Bus Signatures

Table 8-21. Free Run Chip Enahie Signatures

Start: Al4TP6 (SAGATEL /
Stop: Al14TP6 (SAGATE1l}
Clock: Al4TP5 (SACLK) %\
Test Signatures: +5V 0001
GND 0000
A14 Test Nede” Signat Rame Signature™
U24 Pin 2 Do A2H3
U24 Pin 3 D4 PPA4
U24Pin 4 D: 883P
U24Pinb D5 05H5
U24 Pin 6 D2 F1FA
U24 Pin 7 b6 3Ce2
24 Pin 8 D7 708P
U24 Pin 8 D3 3344
*These Al4 test nodes can be found on Service Sheet 12.
**These signatures are valid for ROM A14U5 with a part
number of 08970-80050 and ROM A14U)7 with a part
number of 08970-80051.

www.vattigtronics.com

Start: AI4TP6 (SAGATEL
Stop: Al4TP6 (SAGATEL

Clock: Al4TP5  (SACLK N

Test Signatures: +5V 0001
GND 0000
Al4 Test Node* Signal Name Signature**
U4 Pin 14 ROM1 Po25
U4 Pin 15 HP-IB2 09C2
U4 Pin 16 SA HAF2
U4 Pin 17 ATNREM CAG4
U4 Pin 18 HP-IBR1 8F8H
U4 Pin 19 DMAC apa2
U4 Pin 20 PiA T78A
U4 Pin 21 XYRAM 9CH2
U4 Pin 22 ROM2 0001
U4 Pin 23 RAM 5FUI8
U5 Pin 20 ROM1 PO25
U5 Pin 22 RD{Ly***
U7 Pin 20 ROM2 0001
U7 Pin 22 RD(L)y¥**
U8 Pin 26 RAM 5FU9
*These Al4 test nodes can be found on Service Sheet 12.
**The signatures for A14U4 are valid for a U4 part
number of 08970-80028.
***Check for a valid TTL signal activity.

February 1988 3-54.1/8.54.2
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SERVICE SHEET BD4 (cont'd)

If both the Data Bus and the Chip Enable
signatures are correct, continue with the next
check. There is no need to check the Address
Bus signatures.

If there is a problem with only the chip ena-
bles, replace A14U4. If the problem persists,
replace Al4 Controller Assembly or continue
troubleshooting the Address Decoding cir-
cuitry on Service Sheet 12.

— T E

If all of the signatures are correct but there is
a problem with the RAM, HP-IB, or SIB,
continue with Programmed Signature Ana-
lysis Tests (Check 4).

If any of the signatures are incorrect, trace
the incorrect signatures to a defective com-
ponent. If the defective component cannot
be identified, replace Al14 Controller Assem-
bly or continue troubleshooting on Service
Sheet 12.

- If any of the Data Bus signatures are incor-
rect, continue with the Address Bus signature
check in step 3.

Programmed Signature Analysis Tests

Procedure .
1. Non-destructive RAM Test. For RAM related

3. Verify the signatures in Table 8-22.

NOTE
If the Free Run Data Bus signatures
are correct, there is no need to check
the following Address Bus signatures.
Continue with the next check.

Table 8-22. Free Run Address Bus Signatures

Start: Al4TP6 (SAGATEDL
Stop: Al4TP8  (SAGATEIL /
Clock: Al4TP5 (SACLK) N
Test Signatures: 45V 0001
GND 0000
A14 Test Node” Signal Name Signature
U7Pin 2 ABI12 3C9
U7Pin 3 AB7 HC89
U7Pin 4 AB6 52F8
U7Pinbs AB5 UPFH
U7Piné AB4 OAFA
U7Pin7 AB3 5H21
U7Pin 8 AB2 TETF
U7Pin9 AB1 CCCC
U7 Pin 10 ABO 5555
U7Pin 21 AB10 1293
U7Pin 23 AB11 HAP7
U7 Pin 24 AB9 HPPO
U7 Pin 25 ABS 2H70
U7 Pin 26 AB13 3827
U7 Pin 27 AB14 7550
*These Al4 test nodes can be found on Service Sheet 12.

If all of the signatures are correct but there is
a problem with the Data Bus and the Chip
Enable signatures, replace A14U4.

www.valtrelronics.com

failures only.

a. With the Noise Figure Meter off, set the
SA test switch A1481 as shown below:

SA Test Switch {A1481) Setting

Switch Switch Setting
Normal/Frun Normal
SAl H
SA2 0
SA3 0
SA4 0
SA5 0

b. Connect a signature analyzer as shown
in Table 8-23. Turn on the Noise Figure Meter
LINE switch, and verify the signatures in
Table 8-23.

If any of the signatures are incorrect, trace
the incorrect signatures to a defective com-
ponent or broken line. If the problem can-
not be isolated, replace Al4 Controller Assem-
bly or continue troubleshooting on Service
Sheet 12.

SIB/HP-IB Data Line Signature Analysis Test.

NOTE
Continue with the SIB/HP-IB Data
Line Signature Analysis Test only if
the problem is SIB or HP-IB related.

a. With the Noise Figure Meter off, sat the
SA test switch Al14S1 as shown in the fol-
lowing table:

8-55
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SERVICE SHEET BD4 (cont'd)

SA Test Swiich {A1481) Setting

Switch Switch Seiting
Normal/Frun Normal

SAl g

SA2 1

SA3 1

SA4 0

SA5 0

b. Connect a signature analyzer as shown
in Table 8-24. Turn on the Noise Figure Meter
LINE switch, and verify the signatures in

Table 8-24.

Table 8-23. Non-destructive RAM Test Signatures

Start: A14TP3 (STRTY) /
Stop: Al4TP4  (STOP2) /
- Clock: Al4TP5 (SACLK) \
Test Signatures: +5V CHAP
GND 0000
A14 Test Noge* Signal Name Signature
U8 Pin 2 ABR12 Fa49
U8Pin3 AB7 92U5b
U8 Pin4 . AB6 9780
UBPind AB5 aURU
U8Piné AB4 3PLa
U8 Pin7 AB3 9334
U8Pin 8 AB2 P1PO
U8Pin9 AB1 2CP2
U8 Pin 10 ARBO 63P9
U8 Pin 11 Do UA27
U8B Pin12 D1 590104
U8Pin 13 D2 849A
U8Pin 15 D3 05F3
U8 Pin 16 D4 1A32
Us Pin 17 D5 A302
U8Pin 18 D6 HO98P
U8Pin 19 D7 08HU
U8 Pin 20 PON 0000
U8 Pin 21 ABIO 47F0
U8 Pin 22 O HHO9
U8 Pin 23 AB11 1F96
U8 Pin 24 AB9 1P83
U8 Pin 25 ABS F5UH
U8 Pin 26 RAM AF61
*The Al4 test nodes are found on Service Sheet 12.

8-56
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Table 8-24. SIB/HP-iB Data Line Signatures

Start: ATP3 (STRTY) /
Stop:  Al4TP4  (8TOP2) 7
Clock: A14TP5  {(SACLK N
Test Signatures: +5V 9443
GND 0000
A4 Test Node* Signal Name Signature
U2 Pin3d SIB 9443
U2 Pin4 TIWE 688U
U2 Pins DBIN 688U
U2 Pin6 ABOG 0AUL
U2 Pin7 ABI 0FC3
U2 Pin8 AR? 7C40
U2 Pin9 FIRQ 9443
U2 Pinl8 4 MHz**
U2 Pin19 RESET 9443
US Pinl ATNREM 9442
UllPinl 9443
U22Pin1l RH)/W(L) 688U
U22Pin 11 D3H 4485
U22Pin 12 D7H 00174
U22Pin 13 DsH B874P
U22Pin 14 D2H 1AHO
U22Pin 15 D5H A3T0
U22Pin 16 D1H 3620
U22Pin 17 D4H PC78
U22 Pin 18 DoH 8P8C
U25Pin 2 HP-IB' P7A2
150 Pin 3 WE(L) 9443
Us0Pin9 RD(L) UFFF
*The Al4 test nodes are found on Service Sheets 16
and 17,
**Check for a 4 MHz clock signal.

If the signature of A14U11 pin 1 is incorrect,
continue troubleshooting on Service Sheet 18.
For any other incorrect signatures, continue
troubleshooting on Service Sheet 12.

If all of the signatures are correct, continue
on Service Sheet 16 for HP-IB related prob-
lems or continue on Service Sheet 17 for SIB
related problems.

The SIB data line and HP-IB data line sig-
natures are provided in Tables 8-25 and 8-26
for convenience.

If all the signatures are correct (see Table
8.25), continue with the SIB Port Signature
Analysis Test (step 3).

TYTY OAMATY



SERVICE SHEET BD4 (cont'd)

If any of the signatures are incorrect, trace
the incorrect signatures to a defective com-
ponent. If the problem cannot be isolated,
replace A14 Controller Assembly or continue
troubleshooting on Service Sheet 16.

Table 8-25. SiB Chip Data Line Signatures

Start: A14TP3  (STRT) /
Stop: A14TP4 (STOP2) /
Clock: Al4TP5 (SACLK) N
Test Signatures: +5V 9443 .
GND 0000
A14 Test Node* Signal Kame Signature
U2Pin2 9443
U2Pin 10 DOH ABRg
U2Pin 1l D1H HCs8
U2Pin 12 D2H U743
U2Pin 13 D3H 6856
U2Pin 14 D4H Us2F
U2Pin15 D5SH 03C8
U2 Pin 16 DEH 19CH
U2Pin 17 D7TH HFU7
*These Al4 test nodes are found on Service Sheet 17.

Table 8-26. HP-IB Chip Data Line Signatures

RICL YV AUT

If any of the signatures are incorrect, trace
the incorrect signatures to a defective com-
ponent. If the problem cannot be isolated,
replace A14 Controller Assembly or continue
troubleshooting on Service Sheet 17.

SiB Port Signature Analysis Test. This test
verifies the performance of the cireuits at the
connector side of the SIB chip.

a. With the Noise Figure Meter off, set the
SA test switch A14S1 as shown below:

SA Test Switch [A1481) Setting
Switch Switch Setling

Normal/Frun Normal
SAl
SA2
SA3
SA4
SA5

Len T e B S O

b. Connect a signature analyzer as shown
in Table 8-27. Turn on the Noise Figure Meter
LINE switch, and verify the signatures in
Tables 8-27 and 8-28.

Table 8-27. SIB Port Signatures {1 of 2)

Start: Al4TP3 (STRT2) /
Stop: A14TP4  (STOP2) /
Clock: A14TP5 (SACLK) \
Test Signatures: +5V 9443
GND 0000
A14 Test Node* Signal Name Signature
U28Pin 4 RESET - 0000
U28Pin 7 +5V 09443
U28Pin9 READ 1C6U
U28 Pin 10 WRITE 688P
U28Pin12 DBO AR89
U28Pin 13 DBl HCE6
128 Pin 14 DB2 U743
U28Pin 15 DB3 6856
U28Pin 18 DB4 U52F
U28 Pin 17 DBS 03C8
U28 Pin 18 DB6 19CH
U28 Pin 19 DB7 HFU7
*These Al4 test nodes are found on Service Sheet 16.

If all the signatures are correct (see Table
8-26), continue with the HP-IB Port Signature
Analysis Test (step 4).

www.vahisteonics.com

Start: Al14TP3  (STRT2) /
Stop: Al4TP3 (STRTQ N
Clock: Al4TP4 (STOP2) N
Test Signatures:  +5V 8267
GND 0000
'Al4 Test Node* Signal Name Signature
U2Pin 21 TE 8HAS
U2Pin22 REN 0081
U2Pin 23 IFC 924F
U2 Pin 27 EQI Ca7H
U2Pin 28 ATN 35HC
U2Pin 29 SRQ 8062
U2 Pin 30 CONT 0700
U2Pin 31 D108 219H
U2Pin 32 DIO7 - F15P
U2Pin 33 DIOS QUHP
U2Pin 34 DI0s a0C1
U2Pin 35 DIO4 182P
U2 Pin 36 DIO3 950
U2Pin 37 DIG2 94U4
U2Pin 38 DIO1 596P
U2Pin 39 TR 0020
" *These Al4 test nodes are found on Service Sheet 17.

8-57
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SERVICE SHEET BD4 (cont'd)
Table 8-28. SiB Port Signatures (2 of 2}

HP 89708

Table 8-29. HP-IB Port Signatures

Start: Al4TP3  (STRT2) /
Stop:  Al4TP3  (STRT2) AN
Clock: A14TP4 (STOP2) N
Test Signatures: +5V 8267
GND 0000
A14 Test Nods* Signai Name Signature
Ul Pin2 DIOS8 219H
Ul Pind DIO7 F15P
Ut Pind DIOé QUHP
Ul Pinb DIOs 90C1
Ul Piné DI04 182p
Ul Pin7 DIO3 £950
Ul Pin§ DIO2 84U4
Ul Pin9 DIO1 596F
Ull1 Pin3 REN Al12C
Ull Pin 4 IFC 924F
Ull Pin 8 EQI C&7TH
Ull Pin & ATN1 35HC
- Ull Pin 10 SRQ 8062
12 Pin 3 35HC
*These Al4 test nodes are found on Service Sheet 17.

If any of the signatures are incorrect, trace
the incorrect signatures to a defective com-
ponent. If the problem cannot be isolated,
replace Al4 Controller Agsernbly or continue
troubleshooting on Service Sheet 16.

4. HP-IB Port Signature Analysis Test. This test
verifies the performance of the circuits at the
connector side of the HP-IB chip.

Start:  Al4TP3  (STRT2 /
Stop: Al14TP3  (STRT?) AN
Clock: Al14TP4 (STOP2) \
Test Signatures: +5V 8267
GND 0000
A4 Test Node* Signal Name Signature
U28 Pin 24 IFC 924F
U258 Pin 25 REN A12C
U258 Pin 26 ATN 35HC
U28 Pin 28 1BO 596P
U28 Pin 29 iB1 9414
U28 Pin 30 IB2 C950
U28 Pin 31 IB3 182P
U28 Pin 32 IB4 90C1
U28 Pin 33 IB5 OUHP
U28Pin 34 IB6 F15P
U28 Pin 35 IB7 219H
*These Al4 test nodes are found on Service Sheet 16.

in Table 8-31. Turn on the Noise Figure Meter

LINE switch, and verify the signatures in
Table 8-29.

If any of the signatures are incorrect, replace
the cable connecting the HP-IB port to the
SIB port. If replacing the cable doesn’t help,
trace the incorrect signatures to a defective
component. If the problem cannot be isolated,
replace Al4 Controller Assembly or continue
troubleshooting on Service Sheet 17.

a. With the Noise Figure Meter off, set the
SA test switch A1481 as shown below:

SA Test Switch {A1481) Sefting

Completion of Signature Analysis Tests

Upon completion of the signature analysis tests,
disconnect the timing pod from the Al4 Controller
Assembly and return the A1481 SA test switch
to 1ts normal operation settings as shown below.

Switch Switch Setling
Normal/Frun Normal

SAl 1

S5A2 1

SA3 1

SA4 0

SA5 0

b. On the rear panel connect the HP-IB
connector to the SIB connector with an HP-IB
cable. Connect a signature analyzer as shown

8-58
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SA Test Switch {A1451} Setting
for Normal Operation

Swiich Swiich Sefting
Normal/Frun Normal
SAl 1
SA2 1
SA3 H
SA4 1
SAS 1
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SERVICE SHEET 8D5 —
DIGITAL BLOCK DIAGRAM
REFERENCES

Section III — Operator’s Checks
Section VIII — Special Functions, Power-Up
Checks, and Signature Analysis

PRINCIPLES OF OPERATION
General

Biock Diagram 5 covers the following digital
circuits:

¢ Peripheral Interface Adapters 1 and 2
(Service Sheet 11)

¢ Oscilloscope Display Controller (Service
Sheet 13)

* X-Axis and Z-Axis Drives (Service Sheet 15)
® Y-Axis Drive (Service Sheet 14)
* Voltmeter circuits (Service Sheets 5 and 6).

The Peripheral Interface Adapters and their asso-
ciated circuits are contained in Controller Assem-
bly A14. The Oscilloscope Display Controller and
Drivers and the Voltmeter Digital circuits are
contained in Driver Assembly A13.

Peripheral Interface Adapters 1 and 2 (Service
Sheet 11)

Nearly all of the instrument control is executed
by the Microprocessor Unit (MPU) through Peri-
pheral Interface Adapters (PIAs) 1 and 2. Mea-
surement results are sent to the front panel by
the PIAs. Information from the front panel keys
and measurement data from the Voltmeter
Counters enter the MPU through the PIAs. Level
- information from the Input Power Detector and
from the Frequency CAL Detector also enter the
MPU through the PIAs.

Oscilloscope Display Controlier (Service
Sheet 13), Y-Axis Drive (Service Sheet 14), and
X-Axis and Z-Axis Drives (Service Sheet 15)

Measurement results are stored by the MPU in
the Oscilloscope Display Random Access Memory
(RAM). The RAM can hold all the Noise Figure
and Insertion Gain results from one complete
measurement sweep. The RAM is accessed by
the MPU only when new data is to be stored (for
example, at the end of a measurement cycle).
The remainder of the time, the RAM is under the
control of the Oscilloscope Display Controller.

www.valaetrionics.com
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The Oscilloscope Display Controller sequentially
steps through the address locations of the Osecil-
loscope Display RAM. This causes the RAM data
to be continuously sent to the X and Y Data
Latches. The data is converted by the X-Axis
and Y-Axis Digital-to-Analog Converters (DACs)
into the analog X-Axis and Y-Axis outputs for
use in plotting swept measurement results. The
Retrace Logic detects the occurrence of the end
of a sweep and pulses the Z-AXIS PEN LIFT
output to lift an X-Y recorder pen or blank an
oscilloscope beam.

Voltmeter Assembly A7 (Service Sheet 5)

The Voltmeter Input Switches connect one of the
two voltages or ground to the Voitageto-Time
Converter. One voltage input is the dc level from
the Noise Power Detector which is measured by
the voltmeter. The other voltage input is the ref.
erence voltage which is used as the standard
against which the detected power is compared.
The ground input is used to zero the circuits for -
the next measurement.

Together, these circuits form the analog portion
of a dual-slope converter that automatically zeros
itself once each conversion. The Voltage-to-Time
Converter generates a ramp with a duration that
1s proportional to the dc voltage at the converter
input. This pulse duration is then measured by
the Voltmeter Counters.

Voitmeter Digital Circuits (Service Sheet 6)

At the start of an analog-to-digital conversion,
the Conversion Logic triggers the Input Select
Logic. This results in the output of the Noise
Power Detector being connected to the Voltage-
to-Time Converter (through the Voltmeter Input
Switches).

At the same time, the 4 MHz clock toggles the
Voltmeter Counters until a carry is generated.
The carry pulse triggers the Input Select Logic
to switch the Voltmeter Input Switches connect-
ing the Voltage Reference to the Voltage-to-Time
Converter. The Voltmeter Counters are reset and
then allowed to count the 4 MHz clock until the
output of the Voltage-to-Time Converter changes
state. The Input Select Logic then sets the Volt-
meter Input Switches to ground the input to the
Voltage-to-Time Converter for zercing. The Voit-
meter Counters and Voltmeter Data Output
Drivers then send the count to the MPU through
PIAs 1 and 2.
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SERVICE SHEET BDS (cont'd)
TROUBLESHOOTING
General

It is assumed that the troubleshooting informa-
tion on Service Sheet BD1 was used to isolate a
malfunction to this service sheet. The following
information will aid in isolating a problem to a
service sheet. Perform the checks in the order
listed.

NOTE

Refer to Service Sheet BDI for trouble-
shocting or verification of the following
Circuits:

* Frequency Calibration Circuits
Noise Source Control Circuit
IF Attenuator Control Circuit
RF Attenuator Control Circuit
Input Power Detector Circuit
Keyboard Interface Circuit
1st LO Control/ Drive Circuit

s & & & ¥ O

Test Equipment

Signature Multimeter .......... HP 50058
Digital Voltmeter (DVM) ....... HP 3456A
Oscilloscope ..........ooiuet. Tektronix 2235
Noise Source ..........cinvn.. HP 346B -

(¥ 1) Seli-Test Error Messages

Any of the following error messages may appear
when a failure is detected during the power-up
self test of the controller (see Instrument Power-
up Check, Check 2, or Controller Power-up Check,
Check 8 , on Service Sheet BD1). Find the error
message of interest from the list below. Other-
wise, continue with the next check on this block
diagram.

E73 Oscilioscope Display RAM (A14U19) Failure.
Continue troubleshooting with the Scope
Plotter RAM Signature Analysis Test on
Check 4 on this block diagram. Trace the
incorrect signatures to a defective compo-
nent. If the defective component cannot be
identified, replace A14U19. If the error per-
sists, replace Al4 Controller Assembly or con-
tinue troubleshooting on Service Sheet 11.

‘E76 PIAZ Chip {A14U33) or Data Path Failure,
Continue troubleshooting with the PIA2
{A14133) and YIG DACs Signature Analysis
Test (use steps 2--4 of Check 10) on Service

8-62
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Sheet BD1. Trace the incorrect signatures to
a defective component. If the defective com-
ponent cannot be identified, replace A14U33.
If the error persists, replace Al4 Controller
Assembly, or continue troubleshooting on
Service Sheet 11,

E77 PIA1 Chip (A14U35) or Data Path Failure,
Replace A14U35. If the error persists, replace
Al4 Controller Assembly or continue trou-
bleshooting on Service Sheet 11.

E78 PIA2 (A14U33) Cannct Drive Hardware On
. PA0—PA7.Continue troubleshooting with the
PIA2 (A14U33) and YIG DACs Signature
Analysis Test (use steps 2—4 of Check 10)
on Service Sheet BD1. Trace the incorrect
signatures to a defective component. If the
defective component cannot be identified,
replace A14U32 or A14U33. If the error

persists, replace Al4 Controller Assembly,

or continue troubleshooting on Service
Sheet 11.

E79 PIA1 (A14U35) Cannot Drive Hardware On
PAQO—PA7. Replace the following compo-
nents one at a time and in the order listed
until the error message is cleared: A14U21,
AidU46, A14U30, and A14U35. If the error
persists, replace Al4 Controller Assembly
or continue troubleshooting on Service
Sheet 11.

{ + 2 General Checks

1. Turn the Noise Figure Meter on and verify
the voltages on the following power supplies:

Table 8-30. Power Supply Voitages

Test Node Power Supply Test Limit

Al4TP1 +5V +4.7 to +5.3
A14TP1: +15V +14 to +16
Al14TP13 ~15V —14 to =16
Al13TP1T +5V +4.7 to +5.3
Al13TP12 +15V +14 to +16
Al13TP5 ~15V —14 to ~16

If the voltages are correct, continue with the
next step. If not, continue troubleshooting on
Service Sheet 18 (Power Supply).

2. Measure the frequency of the following TTL
level clock signals:

P Qovnh



SERVICE SHEET BDS5 (cont'd) b. Connect a signature analyzer as shown
in Table 8-32. Turn on the Noise Figure Meter

Table 8-31. Clock Signals LINE switch, and verify the signatures in
- Table 8-32.
Test Node Signai Name Freguency
If any of the signatures are incorrect, the

A13TP3 4 MHz 4 MHz problem is elsewhere on Service Sheet BD4;
A14U36 Pin 40 E 2 MHz continue troubleshooting there.
A14U8 Pin 10 El- 2 MHz
Al14U52 Pin 1 E(L) 2 MHz If the signatures are correct, continue with
A14U40 Pin 10 [ E/s2 1 MH:z the next step.

If all of the clock signals are correct, continue ~ {_~ 3 ) Oscilloscope SA Test Pattern Check

with the next step. 1. Withthe Noise Figure Meter off, set the SA test
If any of the clock signals are incorrect, the switch A14S1 as shown below:

problem is elsewhere on Service Sheet BD4. :

Continue troubleshooting there.

SA Test Switch {A1481) Setting
3. Check the Free Run signatures to verify the

chip enable lines. In the set-ups below, “/7 . Switch Switch Setting
represents a rising edge and “\” represents ?
a falling edge as set on the signature Normal/Frun Normal
analyzer. ' SAl1 0
_ o SA2 0
a. With the Noise Figure Meter off, set the SA3 o
SA test switch A1481 as shown below: SA4 1
. ; SA5 ¢
SA Test Switch {A14S1) Setting
Switch Swiich Setting 2. On the rear panel of the Noise Figure Meter,
Normal/F F connect the oscilloscope to the X-AXIS,
m&z Tun rltm Y-AXIS and Z-AXIS connectors as shown
below:
1
gig 1 Chan. A ............. X-AXIS Connector
SA4 ; Chan.B ............. Y-AXIS Connector
SA5 ; Z-Input .............. Z-AXIS Connector
Set the controls on the oscilloscope as shown
Table 8-32. Free Run Chip Enable Signatures below: .
Chan. Alnput ....... 0.5 V/div. (DC coupled)
Start: Al4TP6 (SAGATE1l Chan.BInput....... 0.5 V/div. (DC coupled)
Stop: Al4TP8 (SAGATEL / Horiz. D?splay ...... Avs.B
Clock: AI4TP5 (SACLK) 5\ Main Trigger ........ Internal
Test Signatures: (;-I?I; gggé 3. Turn on the Noise Figure Meter. Adjust the
oscilloscope horizontal and vertical positions
K14 Test Node* Signal Name Signature and the Channel A and Channel B calibra-
: tion controls to fill the oscilloscope display
U49 Pin 12 DMAC 3p92 with the “X” type pattern as shown in Figure
Us0 Pin 11 PIA TI8A 8-12.
U49 Pin 13 XYRAM - 9CH2
. - If the oscilloscope SA test pattern is correct
These Al4 test nod be found on 8 Sheet 13, ?
26 7 T estnodes can be found on Service Shee continue with the Voltmeter Tests (Check 7).
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SERVICE SHEET BDS5 (cont'd)

If the oscilloscope SA test pattern is incorrect,
continue with the next check.

Oscilloscope Display RAM Gutput

i

2.

Signature Check

With the Noise Figure Meter off, set the SA
test switch A1451 to that used in step 1 of
Check 3.

Connect a signature multimeter as shown in
Table 8-33. Turn the Noise Figure Meter on
and verify the signatures in Table 8-33.

NOTE
To avoid unstable signatures, the sig-
nature analysis (SA) probe tip must be
connected through a resistor to +5 Vde.
Use a resistor between 4.7 k(0. and
10 kO

Tabie 8-33. Dscitloscope Dispiay
RAM Output Signatures

Start:  Al14U20 Pin 14 /
Stop: Al4U20 Pinl4 N\
Clock: A14U20 Pinl /
Test Signatures:  +5V 865C
GND 0000
Test Node™ Signai Name Signature
Al13U1 Pin 13 8T2 UcCe2
Ul Pinl DSPLY DISABLE | 0000**
UllPin3 DSo 06F9
U1l Pin 4 D51 328A
Ull Pin7 DS2 2619
Ull1Pin 8 DS3 C38A
Uit Pin i1 5T1 ok
Uli Pin 13 DS4 HF03
Ull Pin 14 DS5 8UPS
U1l Pin 17 DS6 864
Ull Pin 18 Ds7 P8ao
U37Pin12 PENLIFT 9F32
U40 Pin 13 ASD UCoz
Al14U20 Pin 15 Q2 6AAD
U20 Pin 16 Q1 35CH
U20 Pin 17 Q0 F32H
*These A13 and Al4 test nodes can be found on
Service Sheets 13, 14 and 15.
**The probe LED blinks at the same rate as the
A14DS1 LEDS.
***Check for a valid TTL. signal activity.
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1.

3.

P

/

N

Figure 8-12. Oscilloscope Signature Analysis
(SA] Test Pattern

e

If all the signatures are correct, continue
with the next check.

If any of the signatures are incorrect, con-
tinue troubleshooting on Service Sheet 13.

X-Axis and Y-Axis Drive Test
(Service Sheets 14 and 15)

With the Noise Figure Meter off, set the SA
test switch Al1481 to that used in step 1 of
Check 3.

On the rear panel of the Noise Figure Meter,
connect Channel A of the oscilloscope to the
X-AXIS connector and Channel B to the
Y-AXIS connector. On the Ald4 Assembly,
using a 1:1 probe, connect A14U20 pin 14 to
the external trigger of the oscilloscope. Do
not connect the rear panel Z-AXIS connector
to the oscilloscope. Set the controls on the
oscilloscope as shown below:

Chan.Alnput.......... 2V/div. (DC coupled)
Chan.BiInput.......... 2V/div. (DC coupled)
Time/division ......... I ms/div.

Horiz. Display ......... Main; Mag X10

Vert. Display ........... Alternate

Main Trigger ........... External

Turn on the Noise Figure Meter and verify
that the signals are as shown in Figure 8-13.

If both signals are correct, continue with the
Z-Axis Test (Check 6).

HP Ra70R
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SERVICE SHEET BD5 (cont'd) If only the Z-Axis signal is incorrect, continue

troubleshooting on Service Sheet 15.

/N { 7 5 Voltmeter Tests

CHANNEL B Fi 1
v . \\ // 1. With the synthesized sweeper, inject a 30
N, MHz CW signal with a power level of —93
dBm into the RF INPUT of the Noise Figure

,\“ ) f\& f\\ I Meter. On the Noise Figure Meter, key in
CHANNEL A L ] \\ g‘-\_\ ; N 70.1, 60.1, and 81.0 SPECIAL FUNCTIONS.

N NS

HORIZONTAL SENSITIVITY - 1| ms/DIVISION
VERTICAL SENSITIVITY - 2v/DIVISION
(SETTINGS ARE FOR BOTH CHANNELS)

2. Adjust the power level of the synthesized
sweeper until the voltage at the detector out-
put (DET OUTPUT) connector on the rear
panel is + 1.0 + 0.1 Vde. Verify that the
voltage displayed on the front panel (com-
bined Insertion Gain and Noise Figure dis-
plays) is also +1.0 £0.1 Vdc or within 100

Figure 8-13. X-AXIS {Bottom) and Y-AXIS {Tep)

Qrive Signals

If only the X-Axis drive signal is incorrect,
continue troubleshooting on Service Sheet 15.

If only the Y-Axis drive signal is incorrect,
continue troubleshooting on Service Sheet 14.

If both X-Axis and Y-Axis drive signals are
incorrect, and yet the Oscilloscope Display
RAM Output signatures are correct, continue
troubleshooting with the Point-to-Point Tim-
ing circuit on Service Sheet 14.

2-Axis Test

mVde of the voltage displayed at the DET
OUTPUT.

If the voltage displayed on the Noise F igure
Meter is correct, the voltmeter is functional.
Go back to Service Sheet BD1 to isolate the
problem to a subsystem.

If the voltage at the DET OUTPUT connector
on the rear panel cannot be set, the problem
is with the RF path on Service Sheet BD2.

‘Continue troubleshooting there.

If the voltage at the DET OUTPUT connector
on the rear panel is correct, but the displaved
voltage on the Noise Figure Meter is incor-
rect, continue with the next step.

1. With the Noise Figure Meter off, set the SA
test switch A1481 to that used in step 1 of Check for valid TTL signal activity at test
Check 3. nodes A14U33 pins 10, 11, and 17. Also, check
: for a logical HIGH at A13TP9.
2. On the rear panel of the Noise Figure Meter,

connect Channel A of the oscilloscope to the
Z-AXIS connector. On the A14 Assembly, con-
nect A14U20 pin 14 to Channel B of the

oscilloscope using a 10:1 probe. Set the oscil- CHANNEL B

loscope controls as shown below: SEasITIvITY on

Chan. AInput .... 2.0 V/div. (DC coupled) CPURSDEBN&B} A 1E:1 i
Chan. BlInput .... 0.2 V/div. (DC coupled) i
Time/division .... 1 ms/div. . NS A S N
Horiz. Display .... Main; Mag X10 GHANNEL A

e Doy o Altemate SERITIHIEY

3. Turn on the Noise Figure Meter and verify HORIZONTAL SENSITIVITY = 1 ms/DIVISION

that the signals are as shown in Figure 8-14.

Figure 8-14. Z-AXIS (Bottom] and Trigger (Tep)

If the Z-Axis signal is correct, continue with
drive Signals

the Voltmeter Test.
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SERVICE SHEET BD5 (cont'd)

If the indication at each test node is correct,
continue with the next step.

If any of the indications at A13U33 pins 10,
11, and 17 are incorrect, continue trouble-
shooting on Service Sheet 11.

If the indication at A13TP9 is incorrect, con-
tinue troubleshooting on Service Sheet 6.

4. On the Noise Figure Meter, press the PRESET
key. With an oscilloscope, check the wave-
form at each of the test nodes A13U21 pins 6,
8, and 10, and A13TP20. Set up the oscillo-
scope as follows:

Chan. A Input ..... 0.2 V/div. (DC coupled)
Chan. B Input ..... 0.2 V/div. (DC coupled)
Time/division ...... 20 ms/div.
Horiz. Display ..... Main
Vert. Display ...... Chop
Internal Trigger .... Chan.B
Main Trigger ...... Internal
a. On the oscilloscope, using 10:1 probes,
connect Channel A to Al13U21 pin 6 and
Channel B to A13U21 pin 8.
Verify that the waveforms are as shown In
Figure 8-15.
CHANNEL A
(A13U21
PIN B)
CHANNEL B
(A13U21
PIN 8) i
HORIZONTAL SENSITIVITY - 20 ms/DIVISION
VERTICAL SENSITIVITY - @.2 V/QIVISION
(SETTINGS ARE FOR BOTH CHMANNELS)
Figure 8-15. REF (Top) and VOLT (Bottom)
Control Signals
b. On the oscilloscope, using 10:1 probes,
connect Channel A to A13U21 pin 10 and
Channel B to A13TP20. Set up the oscillo-
scope as follows:
8-66
www.valuetronics.com

AAA O IVEY

Chan. AInput ..... 0.2 V/div. (DC coupled)
Chan. BInput ..... 0.2 V/div. (DC coupled)
Time/division ...... 20 ms/div.

Horiz. Display ..... Main

Vert. Display ...... Chep

Internal Trigger .... Chan. A

Main Trigger ...... Internal

Verify that the waveforms are as shown in
Figure 8.16.

CHANNEL A p—

{AT3U21
PIN 1)

CHANNEL B
(A137P2OD

HORIZONTAL SENSITIVITY - 20 ms/0IVISION
VERTICAL SENSITIVITY - B.2 Vv/DIVISION
(SETTINGS ARE FOR BUTH CHANNELS)

Figure 8-16. ZERG Contro! {Top) and
ECVT (Bottom) Signals

If all the waveforms are correct, continue
with the next step.

If any of the waveforms are incorrect, con-
tinue troubleshooting on Service Sheet 6.

On the oscilloscope, using 10:1 probes, con-
nect Channel A to A7U1 pin 7 and Channel B
to A7TP1. Set up the oscilloscope as follows:

Chan. AlInput ..... 0.2 V/div. (DC coupled)
Chan. BInput ..... 0.2 V/div. {DC coupled)
Time/division ...... 20 ms/div.

Horiz. Display ..... Main

Vert. Display ...... Chan. A

Internal Trigger .... Chan. A

Main Trigger ...... Internal

Verify that the waveforms at A7U1 pin 7 and
at ATTP1 are as shown in Figure 8-17.

If the waveforms are correct, continue trouble-
shooting the voltmeter data output drivers
on Service Sheet 6.

If any of the waveforms are incorrect, con-
tinue troubleshooting on Service Sheet 5.

WD ea7niy



SERVICE SHEET BD5 (cont'd)

CHANNEL A

(AU
PIN 7Y

VERAVAYE \
CHANNEL B[Y N ¥ ¥ 1Y

(ATTP1:

HORIZONTAL SENSITIVITY ~ 20 ms/DIVISION
VERTICAL SENSITIVITY -~ 2.2 v/BIVISION;
USING 18:! PROBES.

{SETTINGS ARE FOR BOTH CHANNELS)

Dervice

If the DET OUTPUT is > +1.92 Vde, but the
signal at A13TP9 is incorrect, continue trou-
bleshooting on Service Sheet 6.

If the voltage at the DET OUTPUTis > +1.2
Vdc and the signal level at A13TP9 is correct,
but the error message E11 is not displayed,
continue troubleshooting on Service Sheet 11.

Completion of Signature Analysis Tests

Upon completion of the signature analysis tests,
disconnect the timing pod from the Al4 Con-
troller Assembly and return the A14S1 SA test
switch to its normal operation settings as shown
below.

Figure 8-17. GCLK Waveforms

6. Disconnect the synthesized sweeper from the
RF INPUT of the Noise Figure Meter, and
key in 31.1 and 92.1 SPECIAL FUNCTIONS.
Verify that the voltage at the detector output
(DET OUTPUT) is > +1.2 Vdec. Also check
that there is valid TTL signal activity at
Al13TP9, and that the Noise Figure Meter
displays the error message E11.

www.vihdetsonics.com

SA Test Switch {A1481) Setting
for Normal Operation

Switch Switch Setting

Normal/Frun Normal
SA1
SA2
SA3
SA4
SAS

bt fed ek g
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SERVICE SHEET 1

INPUT AND FIRST CONVERTER CIRCUITS

A6 INPUT ASSEMBLY

A10 FIRST CONVERTER ASSEMBLY

REFERENCES

Block Diagram - Service Sheet BD2

Section IIl — Operator’s Checks

Section V — Input Power Detector Offset and
Gain Adjustments

Section VIII — Special Functions and

Power-Up Checks

PRINCIPLES OF OPERATION

General

Service Sheet 1 consists of Input Assembly A8,
First Converter Assembly A10, and Isolator ATI.
The combined circuits of these assemblies com-
prise the RF front end of the Noise Figure Meter.
The front end receives RF power in the frequency
range from 10 MHz to 1600 MHz.

This RF is then upconverted to a fixed frequency
of 2050 MHz and ocutput to Second Converter As-
sembly All. The power level at the output of the
front end is detected and output as a DC voltage
level. This DC level is used by Controller Assem-
bly Al4 to set the gain of Input Assembly AS.

input Assembly A6

Input Assembly A6 serves two functions. The pri-
mary function is to limit the RF power into First
Converter Assembly A10 to a range between —30
dBm to —20 dBm. This is accomplished by the
use of three 10 dB pads and a +20 dB amplifier,
all of which are selectable by the microprocessor
(MPU). There is an additional 2 dB pad wired in
series with the output. This gives Input Assembly
AB a total gain range of +18 dB to —32 dB.

The second function of Input Assembly A6 is to
detect the amount of RF power following the
selectable pads. This quantity is then converted
into a DC value which is used by the MPU to set
the gain of A6. The gain is adjusted until it is at
the acceptable level to the First Converter.

10 dB Pads. Each 10 dB pad is an identical 50
ohm, resistive pi network with a selectable by-
pass relay. When the relay is inactive, the 10 dB
pad is in series with the RF path. When the relay
is energized, the respective pad is bypassed.

20 dB Input Ampilifier. The 20 dB input amplifier
is a low-noise amplifier consisting of two feed-
back stages A6Ql and A6Q2. Resistors ABR10

www.vaitretronics.com
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and A6R19 set the shunt feedback for the two
stages, respectively. Resistors AGR6, AGR8, A6RS,
A6R12, ABRI13, and A6RI16 provide the emitter
degeneration for A6Q1.

Resistors A6R18, A6R20, A6R22, A6R24, A6R25,
and A6R26 provide the emitter degeneration for
ABQ2. ABQ3 and ABQ4 switch the base bias of
ABQI and A6Q2 into the active region when the
respective amplifier is selected. Multiple resistors
are used in the emitters of A6Q1 and A8Q2 to
reduce the effects of lead length inductance on
the gain at the higher frequencies.

When a low is placed on the +20 dB line, relays
ABK2 and A6K3 are energized to place the +20
dB input amplifier in series with the RF path.
The low +20 dB level also grounds the common
voltage divider A6R14 and A6R15. This turns on
A6Q3 and A6Q4, setting the bias voltages of
ABQ1 and A6Q2.

Input Power Detector. Input RF power is detected
by A6CR6 and amplified by DC amplifier A6U1.
ABC17 serves as the detector storage and bypass
capacitor. Feedback for A6U1 includes thermistor
A6RT1 to compensate for temperature changes
in ABCR6. The gain of ABU1 is set by GAIN
potentiometer A6R42. The DC output of A6U1 is
the PRF signal to Controller Assembly A14.

First Converter Assembly

First Converter Assembly Al0 consists of two

low pass filters, a mixer, and a power splitter.

The RF power from Input Assembly A6 is in the

range of 10 MHz to 1600 MHz. This RF is filtered

by a low-pass filter (1850 MHz for 2745A and

above or 1550 MHz for 2742A and below) and

input to Mixer A10CR1A and A10CR1B. Power

splitter A10R1 and A10R2 receives RF in the
range of 2050 MHz to 3650 MHz which is also

input t6 the mixer.

The result of the mixing is an upconverted input
frequency fixed at 2050 MHz. The 2050 MHz RF
is filtered by a 5000 MHz low-pass filter, and
output to 6200 MHz low-pass filter FL19 (28124
and above) and isolator AT1. The isolator allows
the RF to flow from First Converter Assembly
A10 to Second Converter Assembly All, but will
block any RF from flowing back into A10. This
improves the flatness of the instrument by elim-
inating SWR interactions and undesirable mix-
ing products.

8-71
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SERVICE SHEET 1 {cont'd)
TROUBLESHOOTING

Troubleshooting is done on the circuits of Service
Sheet 1 when a malfunction has occurred in one
of the circuits of either Input Assembly A6 or
First Converter Assembly A10. If all of the fests
in the following procedures indicate correct re-
sponses, the trouble is located elsewhere in the
instrument, and not in the Input or First Con-
verter circuits. Except where shown, all test val-
ues listed are approximate, and are given as a
service guideline.

Test Equipment

Frequency Synthesizer ....... HP 3335A
Oscilloscope ................. Tektronix 2235
Systems DVM ... ... ... HP 3456A
Spectrum Analyzer ........... HP 8566B

@ General Checks

In the power on condition, verify that the
voltage from pin 7 to ground of A6U1L is +15
+1.0 Vde.

2. Ensure that the voltage from pin 4 to ground
of A6ULis —15 +1.0 Vde.

DC Signal Path Tests

i. Place the Noise Figure Meter in special func-
tion 63.0, and measure the resistance from
pin 8 of A6K1 to pin 2 of AGK5.

Also check the control lines. The voltages at
the control lines for the 10 dB attenuators
should be <1 Vdec. The voltage at the 20 dB
attenuator control line should be +15 +1 Vdec.

2. Ensure a total resistance of less than 0.5 ohm.
If the resistance is high, check relays A6K1
through AGKS,

3. Use Table 8-34 to enter the special function
which will test the respective pad.

(V3 ) Input Power Detector Tests

1. Select special function 60.3 and inject a 30
MH:z RF signal into the RF IN connector of
Input Assembly AG.

2. Measure the DC value of the PRF output
between A14TP14 (GND) and Al4TP16 (PRF),
and ensure that the outputs approximate the
value listed in Table 8-35. -

8-72
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Table 8-34. Input Assembly 10 dB Pad Test

Special Correst | Value Value
Function | 104B | Value <1 Wreng
{63.x) | Pad No. | [Ohms) ghm Resistance
63.1 1 51.95 ABK1 | ABR2 AGR3,
ABR4
63.4 2 51.95 ABK4 | ABR28, A6R29,
ABR30
63.5 3 51.95 ABKS5 | ABR36, AGR38,
ABR40

Table 8-35. A6 input Power vs. Detector Butput

Input Power [dBm) Detector Dutput [Vdc}

None 0.0+ 0.01
-18 69101

3. If the first level is in error, with the input at
zero, adjust OFFSET potentiometer ASR41
following the procedures in Section V, Adjust-
ments. If the level remains in error, check
ABU1 and AGCRS.

4. If the starting level is correct, but the voltage
with —~18 dBm in is incorrect, adjust GAIN
potentiometer A6R42 following the procedures
in Section V, Adjustments. If the range is still
in error, check A6U1, AGCRS, and ASRTIL.

RF Signal Path Tests

1. Inject a 30 MHz RF signal into the RF IN
connector, connect the spectrum analyzer to
the output of isolator AT1, and set the spec-
trum analyzer center frequency to 2050 MHz
and the freq span to 10 MHz.

2. Select each special function to test each cir-
cuit as shown in Table 8-36, and ensure that
the approximate outputs listed are detected.

3. If the signal is in error at the output of iso-
lator AT1, check the signal at A6J2. See
Table 8-36.

4. If the signal out of A6J2 is correct, check for
a 2080 MHz, +7.5 dBm signal at A10J4.

5. If the signal at A10J4 is correct, check the

problem is either the A10 Assembly, low-pass
filter F1.19 or Isolator ATL.

HP RG7NR



SERVICE SHEET 1 {cont'd)
Tahle 8-36. Total RF Path Test

Special tnput ATl A6z
Fupr‘tctizn P p o Output Butput | Circuit Device
(63.x] {:;‘m; Power Power Tested
) (dBm) {dBm)
63.0 -10 20 ~12 Through-
+2dB +0.5dB] Path
63.1 ~10 30 —23
+3dB +1dB 10dB Pad #1
63.2 -10 0 +8 20dB Input
+4dB +£2dB | Amplifier
63.4 —10 ~30 —02 .
+3dB +1dB 10dB Pad #2
63.5 =10 ~30 —29
+34B £1dB 10dB Pad #3

6. If the signal at A10J4 is in error, check the
first LO output signal of A17A1G1.

7. If the LO output signal is correct, replace the
AlD Assemnbly.

www.vafuétfonics.com

8. If the LO output signal is incorreet, continue
troubleshooting on Service Sheet 7.

9. If the signal at A6J2 is incorrect, use Table
8-36, to isolate the error to the faulty circuit. If
the faulty circuit is a pad, check the pad’s resis-
tors and relay.

10. If the faulty circuit is the input amplifier, check
A6Q1 If A6Q1 is good, ensure that the signal
is on the base of AGQ2. If the signal is correct,
check the signal components of A6Q2, and
then the bias components.

11. If the signal is in error, check for a low on the
+20 dB line. If the +20 dB signal is in error,
check A6R14, ASR15, A6Q3, and A6Q4. Other-
wise, first check the signal components of
A6Q1, and then the bias components.

- Completion of Testing

Upon completion of testing, place all switches in
their original positions remove all test gear, and
restore the Noise Figure Meter to the normal oper-
ating condition. If repairs have been made, or
ad;ustments changed, refer to the references listed
in the front of this section. Then refer to the appli-
cable sections for post-testing procedures.

8-73/8-74
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A10 ASSEMBLY
EXTERNAL VIEW
 AT2 (NOT PART OF THE A10 ASSEMBLY)
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(UNDERNEATH) A UNIT)

Figure 8-20. A10 First Converter Assembly Component Locations

February 1389 8-76
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NOTE
This figure is used with instruments prefixed 28124 and above. The
figure on page 8-77 is used with instruments prefixed 2745A and below.
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(2742A and Below)

The schematic on page 8-77, along with these
changes, documents instruments prefixed 2742A
and below.

A6 Input Assembly
(2721A and below) 08970-60042 (recommended replacement
for G8970-60001)

A10 First Converter Assembly
(2742 A and below) 08970-60051 (recommended replacement
for 08970-60151)

1850 MHz Low Pass Filter (First Converter Assembly)
(2742A and below) Change to 1550 MHz Low Pass Filter

212 dB Pad
(2721A and below) Change to W11.

February 1983 8-76.2
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(2812A and Above)

The schematic on page 877, along with this partial
schematic, documentsinstruments prefizxed 2812A

1. SEE THE SECTION AT THE END OF THE
MANLFL. FOR SCHEMATIC DIAGRAM NCTES.

. THE 1558 MHz AND 5088 MHz LOW-PASS
FILTERS ARE TRACES ON THE PRINTED

3. THE BROKEN LINES ON THE SCHEMRTIC
(mwm=) ARE GUARD TRACES WHICH SHIELD
TriE ENCLOSED ARER FROM OTHER TRACES

ASSOCTIATED RESISTOR TC PROVIDE

5. LB IS R TRACE ON THE FC BORRD,
THE VALUE OF LS IS SELECTED BY

and above.
NOTES
2

CIRCUTT BOARD.

ON THE PC BORRD.
$g£M§S§TION 4. WIRES WB-11 ARE BENT OVER THE
e DISTRIBUTED CRPRCITANCE.

]
N

i
i
Pl e
i (NOTE ?)
!
i
!
P
f
| E2808 MHz
| pommn | OW~PRSS =\
E FILTER &
: FL19
[ [ e
— b | 7
{3' b ows | F
A N TN L A W
7 : [ ! !
[ R -
i
—— |
______ -
LOGIC LEVEL
™
HIGH yav
LOW <g.8v

8-76.3 February 1959

CHANGING THE POSTTION OF THE
SHORTING WIRE ACROSS THE TRACE.
SEE SECTION V.

6. ASTERISK (¥) INDICATES FACTORY
SELECTED PART. SEE SECTION V.,

7. WHEN MERSURING FREQUENCY OR POWER
FROM A18J4, CONNECT R 6 dB RTTENURTOR
PAD (MINIMM:} TO A18J4.

THEN CONNECT THE TEST EQUIPMENT TO THE
§ dB ATTENURTOR PRD. THIS WILL PREVENT
THE TEST EQUIPHENT FROM INTERFERING
WITH NORMAL YIG OSCILLATOR OPERSTION.

< IS MORE MEG. THAN
> IS5 HMORE POS. THAM

HI1GH

www.vatuetronics.com

AT1
PeoTTTTTmT T 1
| |
i —~ —~ ! WS 2850 Mz
e
E T ; \F -]
i TO 2ND
S [f—é—< €~:i] CONVERTER
| | '
b e e e s e ol
TRANSISTOR AND
INTEGRATED CIRCUTT
PART NUMBERS
REFERENCE PART

DESIGNRTIONS NLMBERS
F6
Qs 1054-p064
oR 1954-9863
Q3,4 18538458
U1 1926-2266
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A11 ASSEMBLY

2
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{UNDERNEATH)
At A1Q1
A1 {UNDERNEATH)
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¢oez
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2ND
MIXER
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Figure 8-23. A1 Second Converter Assembly Component Locations
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A4 ASSEMBLY

i

FLTR

Figure 8-24. A4 308 MKz IF Assemhiy' Component Locations

8-82
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and above.

(2645A and Above)

The schematic on page 8-83, along with these
changes, documents instruments prefixed 2645A

AllA1Q1 — Part Number Table (right side of schematic)
(2645A and above) 1GS1-4210

www.valiEtfonics.com
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SERVICE SHEET 3

20 MHz IF CIRCUITS (PART 1)
‘A3 20 MHZ IF ASSEMBLY
REFERENCES

Block Diagram — Service Sheet BD2

Section III — Operator’s Checks

Section VIII — Special Functions and
Power-Up Checks

PRINCIPLES OF OPERATION
General

The 20 MHz IF section of the Noise Figure Meter
1s located mostly within 20 MHz IF Assembly
A3. The remainder is located in Noise Power
Detector Assembly A8. Due to the size of the 20
MHz IF, the circuits are drawn on two separate
service sheets. Service Sheet 3 contains most of
the 20 MHz IF circuitry that is located within
assembly A3.

Service Sheet 4 contains the remainder of assem-
bly A3, and those 20 MHz IF circuits located in
assembly A8. The 20 MHz IF circuits shape and
set the power level of the 20 MHz noise signal.
The result is a 20 MHz IF with a bandwidth of 4
MHz, and an overall gain, selectable in 5 dB
steps, from +40 dB to +75 dB.

Pre-Detector Circuits

The 20 MHz IF signal is input to the first 3-pole,
20 MHz bandpass filter (A3L3, A3L4, A3L7,
A3C5, A3C8, and A3C12). The filtered signal is
amplified and input to the second 3-pole, 20 MHz
bandpass filter (A3L12, A3L13, A3L14, A3C27,
A3C28, and A3C30).

The amplifier between the two filters is +22 dB
amplifier A3Q20/A3Q21. The amplifier serves
two functions, the first of which is to ensure that
both filters are terminated into 50 ohm loads.
The second function is to supply the +22 dB
gain. A3Q21 is operated in a series-shunt feed-
back arrangement, with A3R3 as the shunt feed-
back, and the emitter resistance as the series
feedback. Bias is established by resistors A3R1,
A3R2, and A3R4. The gain of the stage is +28
dB.

The second stage (A3Q20) is used as a buffer
stage. Resistors A3R5, A3RS8, and A3R10 deter-
mine the 50 ohm loads for the two filters. Resis-
tors A3R6, A3R7, and A3R9 provide bias for
A3Q20. The loss through the buffer stage is 6 dB.
This gives an overall gain for the amplifier of
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+22 dB. The output of the second 20 MHz band-
pass filter goes to both the temperature compen-
sated amplifier and the frequency calibration
detector.

Frequency Caiibration Detector-

The frequency calibration detector is used by the
Noise Figure Meter, during frequency calibration,
to determine the zero input frequency point. High
gate impedance JFET A3Q2 is used at the ampli-
fler input to avoid loading down the second 20
MHz bandpass filter. The voltage signal at the
gate is converted to a current signal at the drain.

* The amount of gain is determined by the ratio of

A3R28 to the unbypassed portion of A3R19 (DET
GAIN). A3Q2 bias is set by A3R12 and A3R15.

The output current of A3Q2 goes to common-
base amplifier A3Q1, which is used to drive the
tuned circuit and the detector diode. A3L17,
A3C41, and A3C43 comprise the tuned circuit.
A3C43 (DET FREQ) is adjusted for a maximum
signal, at 20 MHz, to detector A3CR3. When the
instrument does a frequency calibration, the fre-
quency of the First L.O is varied until a peak is
detected at A3BCRS, thus ensuring that the desired
frequency is centered in the IF passband.

Diode A3CR3 builds up a charge on A3C47 that
is equivalent to the peak of the RF signal on the
tuned circuit. This DC level is then output to
Controller Assembly Al4 as the DETECTOR
OUTPUT signal.

Post Detector Circuits

Temperature Compensated Amplifier. Transistors
A3Q4, A3Q3, and A3Q5 comprise the tempera-
ture compensated feedback amplifier. JFET A3Q4
is used to prevent loading of the previcus filter.
A3Q4 converts the input voltage to an output
current which drives A3Q3 and A3Q5. A3R13
and A3R14 bias the gate of A3Q4.

A3Q3 and A3Q5 provide a low output impedance
in order to appear as a voltage source driver to
the following attenuator. Feedback is accomp-
lished by A3R17, A3RT1, A3R24, and A3CS8I.
Gain of the amplifier stage is from +20 dB to
+23 dB as the temperature varies from zero to
fifty-five degrees Celsius. Components A3C38
and A3R23 provide high frequency stability
compensation.

20 dB Switched Attenuator. The 20 dB switched
aftenuator consists of two transistors (A3Q6 and
A3Q9) and a voltage divider (A3R25 and A3R26).

8-85
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SERVICE SHEET 3 (cont'd)

If the signal on the 20 dB ATTENUATOR line is
low, then comparator A3U1A will output a high,
while A3U1B will output a low. The low (~15
Vdc) from A3U1B will turn off A3Q9, while the
high (+15 Vd¢) from A3UTA will turn on A3Q8.
With A3Q86 on, the voltage divider network will
be bypassed, and the RF will not be attenuated.

A high (+5 Vdc¢) on the 20 dB ATTENUATOR
line will turn A3Q6 off and A3Q9 on. This will
route the RF through the voltage divider net-
work, thus attenuating the RF signal by 20 dB.
Both A3@6 and A3@9 are JFETs. Therefore,
diodes A3CR1 and A3CR2 are used to prevent
forward biasing of the JFETs when the compar-
ator output is high. A3R29 and A3R30 are used
for fast turn on of the JFETs.

Adjustabie Gain Amplifier. Transistors A3Q7,
A3Q8, and A3Q11 comprise the adjustable gain
amplifier. It is identical in operation to the tem-
perature compensated amplifier, except that the
temperature compensating resistor A3RT1 has
been replaced by potentiometer A3R36 (IF GAIN).
Therefore, the amplifier gain is manually
set between +20 dB to +23 dB.

TROUBLESHOOTING

Troubleshooting is done on the circuits of Ser
vice Sheet 3 when a malfunction has cccurred in
one of the 20 MHz IF circuits in the first half of
20 MHz IF Assembly A3. If all of the tests in the
following procedures indicate correct responses,
the trouble is either in the second half (Service
Sheet 4) of the 20 MHz IF circuits, or is located
elsewhere in the instrument. Except where
shown, all test values are approximate, and are
given as a service guideline.

Test Equipment _
Frequency Synthesizer ......... HP 3335A

Oscilloscope .....covvvinnnn.n. Tektronix 2235
Systems DVM ................. HP 3456A
Spectrum Analyzer ............. HP 8566B

@ General Checks

In the power on condition, verify that the
voltage from pin 8 of A3U1 to ground is +15
1.0 Vde.

2. Ensure that the voltage from pin 4 of A3U1
to ground is —15 £1.0 Vde.

8-86
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@ Pre-Detector Circuits Tests

1. Inject a 30 MHz RF signal, at 0 dBm, into
the front panel INPUT connector, and select
special functions 63.0 and 31.1.

2. Remove capacitor A3C82 from the 20 MHz
IF path, and place it between the W15 input
line and output test connector A3J1.

3. Ensure an output (at A3J1) of —6 dBm at 20
MH:z. Restore capacitor A3C&2 to its original
position. If the signal is in error, check
A3C82. The problem is most likely in the 300
MHz [F Assembly A4 {Service Sheet 2).

4. Ensure a signal of 0.5 Vpp at 20 MHz at the
junction of A3C31 and A3C33. If signal is
correct, refer to the detector and post-detector
circuits.

5. If the signal was in error, check for a signal
of 1.7 Vpp, at 20 MHz, at the base of A3Q20.
If the signal is correct, check the voltages
and components of the A3Q20 stage of the 22
dB amplifier. If the values are correct, check
the components of the second 20 MHz band-
pass filter.

6. If the signal at the base of A3Q20 was in
error, check the voltages and components of
the A3Q21 stage of the 22 dB amplifier. If
the values are correct, check the components
of the first 20 MHz bandpass fiiter.

Frequency Calibration Detector Test

1. Connect an oscilloscope using a high imped-
ance probe to Al14TP8 (FREQ CAL DET).
Set the oscilloscope to 1 V/div. and 1 sec/div.
Disconnect any RF signal from the front
panel input connector.

2. As the dot moves across the oscilloscope dis-
play, press PRESET on the Noise Figure
Meter. The dot should rapidly rise to some
peak value and then fall back to its original
level. If the peak voltage is >2 volts, continue
with Check 4. If the peak voltage is <2 voits,
check A3Q2, A3Q1, and the associated com-
ponents including the 938 cable connecting
the A3 assembly to the Al4 assembly.

Post Deiector Circuits Test

1. Reconnect the RF signal to the front panel
input and select 63.0 and 31.1 SPECIAL

HP Ra7NR



SERVICE SHEET 3 (cont'd)

4.

FUNCTIONS. Ensure that with the instru-
ment input still at 0 dBm, the signal on the
base of A3Q5 is a distorted 7 Vpp signal
riding on a +3 Vde base. Change the input to
the Noise Figure Meter t0 —30 dBm.

Ensure that the signal on the base of A3Q5
is now an undistorted signal at 1.5 Vpp. If
the signal is in error, change the input back
to 0 dBm, and ensure a 0.3 Vpp signal on the
base of A3Q3.

If the signal on the base of A3Q3 is correct,

check the voltages and components of A3Q5.
If the signal on the base of A3Q3 is incorrect,
check the voltages and components of A3Q3
and A3Q4.

Return the input back to ~30 dBm, and select
special function 70.0 Ensure a 0.1 Vpp signal
at the junction of A3C50 and A3C51. If the
signal is in error, check A3Q5, A3Q9, and
A3U1B.

www.valu&tfonics.com

5.

6.

Select special function 70.1, and ensure that
the signal at the junction of A3C50 and
A3C51 goes to 1.3 Vpp. If the signal is in
error, check A3Q5, A3Q6, and ASUIA.

Select special function 70.0, and ensure a 0.05
Vpp signal on the base of A3Q8 If the signal
1s in error, check the voltages and compo-
nents of A3Q7 and A3Q8.

Ensure a 2 Vpp s1gnal at the emitter of
A3Q11. If the signal is in error, check the
voltages and components of ASQS and
A3Q11.

Completion of Testing

Upon completion of testing, place all switches in
their original positions, remove all test gear, and
restore the Noise Figure Meter to the normal
operating condition. If repairs have been made,

~or adJustments changed, refer to the references

listed in the front of this section. Then refer to
the applicable sections for post- -testing proce-
dures.

8-87
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SERVICE SHEET 6

DRIVER — VOLTMETER DIGITAL CIRCUITS
P/O A13 DRIVER ASSEMBLY

REFERENCES

Block Diagram — Service Sheet BD4
Section III — Operator’s Checks

Section VIII —~ Special Functions and
Power-Up Checks

PRINCIPLES OF OPERATION
General

The Voltmeter Digital Circuits provide measure-

ment data to the controller and maintain control
of the Voltage-to-Time converter (Service Sheet
5). The measurement data consists of two eight
bit bytes containing the value of the noise mea-
surement. Additional data consists of OVER-
FLOW and END CVT (end of conversion) sig-
nals. A 4 MHz time base signal is provided by
the controller. Conversion control is provided
by the ZERO, VOLT, and REF lines which select
the voltmeter input switches in the Voltage-to-
Time converter.

Basically, the Voltmeter Digital Circuits consist
of two circuits. The first circuit is a group of
pulse stretchers (one-shots). The start conversion
(CVT) pulses are too narrow for the various tim-
ing requirements of the voltmeter and controller.
Therefore, the pulse streichers widen and syn-
chronize the CVT pulses so that they are useful
to the controlier.

The second basic circuit is a 17 register counter
which is turned on by the CVT signal and turned
off by the GCLK signal. During the time the
counter is on, it counts up the 4 MHz clock pulses.
The accumulated count is the number of clock
counts (period) it took the analog circuit to charge
up to the measured value. Therefore, this count is
the digital equivalent of that measurement.

| Start Conversion (CVT)

The start conversion (CVT) line is normally high.
The CV'T signal is a low true spike. This low will
reset the last count flip/flop to a low output on
pin 5 of A13U35A. CVT is inverted by counter
reset AI13U19D to reset all four period counters
{A13U30A/B and A13U31A/B) to a zero count.

Start conversion pulse stretcher A13U34A will
be triggered by the CVT pulse when the pulse
{ending) goes from low to high. At this time,

www.vaeaetronics.com
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A13U34A will output a low level 100 us pulse to
set gate flip/flop A13U35B. This will enable
Al3U35B to output a high on pin 9. By this time,
the CVT pulse has ended and released the resets.

The extended CVT pulse from A13U34A is re-
quired to ensure that A13U35B is actually set.
When the extended pulse ends, it will have no
effect on A13UB5B, which will remain high (set).
The high (ZERO signal) from A13U35B is input
to voltmeter gate A13U21D. This enables
Al13U21D to pass the 4 MHz clock pulses from
the timing generator, A14U51, on Service Sheet
12, to the period counters.

Conversion Process

The conversion has started, and the counters are
counting clock pulses. The high on the ZERO
line is output to the voltmeter to indicate that the
counters are running (not counting zero pulses).
The high on the ZERO line is also input to
A13U21C of the input select logic.

~ The last count flip/flop is reset to output a low.

This low is inverted by A13U19C, and input as a
high, along with the high ZERO to A13U21C.
This enables A13U21C to output a low on the
VOLT line to the voltmeter. The low on the
VOLT line signifies that the circuits have not
reached a last count, but are still counting.

Therefore, the circuits are not at zero, have not
overflowed, and are not in reference mode. This
is the voltage mode, with the data representing
the actual voltage measurement. The circuits will
remain in this state until the conversion is
ended.

Ending Conversion

The conversion can be ended by one of two
means; either an overflow occurs, or the conver-
sion is completed and the GCLK line is taken
low. A low clock pulse on GCLK will trigger
Al13U35B to enter the reset state. Note that this
is NOT a toggle input; GCLK can only reset
A13U35B. Once A13U35B is reset, the ZERO
line will be brought low.

This low on the ZERO line will cause A13U21D
to stop the count, without resetting the counters.
The count will remain in the counters until the
next conversion is started. The controller can
enable voltmeter data output driver A13U12 by
placing a low on the E2 line. This will output the
eight least significant bits to the data bus. The

8108
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SERVICE SHEET 6 (cont'd)

eight most significant bits are output to the data
bus by a low on the E1I line to enable voltmeter
data output driver A13U13.

The voltmeter was informed of the end of the
conversion by the ZERO line going low (counters
counting zero pulses). The VOLT line is brought
high by A13U21C to indicate that the circuits
are no longer in the voltage measurement state.
The REF signal remains high. The 4 MHz clock
is always being output by the controller, and is
not effected by the other activities of the circuits.

Finally, the low on the ZERO line will trigger
end of conversion pulse stretcher A13U34B. This
will cause A13U34B to output a 100 us low level
pulse on the ECVT line. This is to inform the
controller that the circuits have reached the end
of the conversion.

Overflow Condition

Another way in which the end of the conversion
is reached, is when an overflow occurs. If the
measured value is out of limits, or the system is
in the reference value mode, the counters will fili
up. Once full, the next pulse will cause period
counter AI3U31A to output an overflow pulse to
last count flip/flop A13U35A.

This will trigger A13U35A to output a high on
the LAST COUNT line. With a high on LAST
COUNT, the VOLT output will be driven high
by A13U19C and A13U21C. At this time, the
ZEROQO output is also high. The ZERQ and LAST
COUNT highs will both be input to A13U21B,
which will be enabled to output a low on the
REF line. This indicates to the voltmeter that
the reference state has been entered.

If the value measured is indeed the reference
value, then the conversion will be ended at this
time. If the value is not the reference value, but
is a value which is out of limits, another count
pulse will be input to the counters. This will
cause last count flip/flop A13UB5A to toggle
back from high to low.

This will take the REF line high and the VOLT
line low. But, this will have no effect, as the
LAST COUNT going low will trigger overflow
pulse stretcher A13U20B to output a 100 us high
level pulse. This high pulse will enable A13U21A
(ZERO still high) to trigger gate ciear pulse

- stretcher A13U20A. One-shot A13U20A will out-
put a 100 us low level pulse which is the overflow
(OVFL) signal.

8-104
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The low OVFL signal informs the controller that
an overflow condition has occurred. OVFL also
resets gate flip/flop A13U35B. This again sets
the ZERO line low to stop the counters and gen-
erate the end of conversion (ECVT) pulse. The
circuits are now ready for the next start conver-
sion pulse (CVT) to restart the process.

TROUBLESHOOTING

Troubleshooting is done on the circuits of Ser-
vice Sheet 6 when a malfunction has occurred in
one of the Voltmeter Digital Driver circuits of
Driver Assembly A13. If all of the tests in the
following procedures indicate correct responses,
the trouble is located elsewhere in the system,
and not in the Voltmeter Digital Driver circuits.
Except where shown, the values listed are approx-
imate and are given as a service guideline.

Test Equipment

Oscilloscope .................. Tektronix 2235
Systems DVM  ................ HP 3456A
Logic Analyzer ............... HP 1630D
Noise Source ................. HP 346B

@ General Checks

1. In the power on condition, verify that the
voltage from test point A13TP17 to test point
Al13TP18 (ground) is +5 £0.05 Vde.

2. Ensure that the 4 MHz clock is present on
test point A13TP3. If not, the problem is in
the Timing Generator Circuits (Service Sheet
12) or Cable Assembly W9.

3. Refer to the Calibration procedures of Section
III Operation, and configure the Noise Figure
Meter to complete a series of calibration tests
on the Noise Source.

(¥ 2 ) Starting Conversion Checks

1. Ensure that the CVT low level pulse at test
point A13TP10 is followed by a high level
ZERO output at test point A13TP21.

2. Ifthe CVT pulse is in error, check A131J34A,
Al3U19D, and A13U35A. If the ZERO level
is in error, check A13U34B, A13U35B, and
Al13U21,

3. Ensure that each low CVT pulse (A13TP10)
has a high complement output at pin 8 of
A13U18D. If not, check A13U19D, A13U30,
and A13U31.



SERVICE SHEET 6 (cont'd)

@ Data Accumulation and Latching

1.

Connect the Logic Analyzer to the output
pins of A13U30, and to RESET (pins 2 and
12) and CLOCK (pins 1 and 13) of A13U30.
The output pins of A13U30 are 3 through 86,
and 8 through 11.

Ensure that each time that RESET is low,
and a clock pulse is present, the counters are
incremented by one. Set the Noise Figure
Meter to make an out of limits measurement.

Ensure that the counters fill and that an
overflow pulse is generated. If the CLOCK is
in error, check Al3U30B and A13U21D, If
any output line is held high or low, check
A131130 and A13U12.

Connect the Logic Analvzer to the data bus
output pins of A13U12, and to the E2 inputs
{pins 1 and 19). The data bus pins of A13U12
are listed in Table 8-37.

Tahte 8-37.A13U12 Pin-Outs

DAO—-3 DAI—-17
DA2—-5 DA3-—15
DA4—7 DA5-—13
DAS-—-9 DA7—11

Ensure that each time that the E2 input is
low, new data is present on the outputs of
A13U12. If E2 is in error, or any data line is
held high or low, check A13U12 and A13U13.

Reconﬁgure the Noise Figure Meter to com-
plete a series of calibration tests.

Connect the logic analyzer to the output pins
of A13U31, to RESET (pins 2 and 12) of
A13U30A, and to overflow input pulses (pins
1 and 13} of A13U31. The output pins of
A13U31 are 3 through 6 and 8 through 11.

Ensure that each time RESET is low, and an
overflow pulse is present, the counters are
incremented by one. Set the Noise Figure
Meter to make an out of imits measurement.

Ensure that the counters fill and that an
A13U31A overflow pulse is generated. If the
A13U30A overflow input is in error, check

www.vaaetinics.com

10.

11.

Al13U31B and A13U30A. If anv output line is
held high or low, check A13U3: and A13U13.

Connect the logic analyzer to the data bus
output pins of A13U13, and to the El inputs
{pins 1 and 19). The data bus pins of A13U13
are listed in Table 8-38,

Table 8-38. A13U13 Pin-Buts

DAO—3 DA1--17
DA2—5 DA3--15
DA4—7 DA5—13
DA6-—9 DAT—11

Ensure that each time that the E1 input is
low, new data is present on the outputs of
A13U13. If El is in error, or any data line is
held high or low, check A13U13 and A13U12.

Pulse Stretcher Circuits Checks

1.

E:}'l

Set the Noise Figure Meter to an out of limits
measurement, and ensure that the overflow
pulse input at pin 1 of A13U35A toggles the
LAST COUNT output at test point A13TP11.
If not, check A13U35A, A13U20B, A13U198C,
and A13U21B.

Ensure that each time the LAST COUNT
pulse at Al13TP11 goes low, a 100 us high
level pulse is generated at pin 5 of A13U20B.
If the pulse is in error, check AI3U20B and
Al13U21A.

Ensure that a low level 100 us pulse is output
on pin 3 of A13U21A each time that both the
high level 100 us pulse in input on pin 1 of
Al13U21A, and the ZERO 1nput on pin 2 of

‘A13U21A is high.

. If the low output pulse is in error, check

Al3U21A and A13U20A. Otherwise, ensure
that each time that the input puise at pin 2
of A13U20A returns to a high, a 100 us low

level pulse is generated at the output pin 4 of
Al13UZ0A.

If the output pulse at pin 4 of A13U20A is in
error, check A13U20A and A13U35B. Other-
wise, ensure that each time that the ZERO
input at pin 9 of A13U34B goes low, that a
100 us low level pulse is generated at pin 12
of A13U34B. If not, check A13U34B.

8-105
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SERVICE SHEET 6 {cont'd) Completion of Testing
{"¥'5 ) input Select Logic Circuits Checks Upon completion of testing, place all switches in

their original positions, remove all test gear, and
restore the Noise Figure Meter to the normal
operating condition. If repairs have been made,
or adjustments changed, refer to the references
listed in the front of this section. Then refer to the
applicable sections for post-testing procedures.

1. Ensure that each time that the LAST COUNT
line is low, and the ZERO line is high, the
output (VOLT) at pin 8 of A13U21C is low. If
not, check A13U19C and A13U21C.

2. Ensure that each time that the ZERO line
is high, and that the LAST COUNT line is

high, the output (REF) at pin 6 of A13U21B
is low. If not, check A13U21B.

8-106
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P/O A13 ASSEMBLY

Figure 8-38. P/0 A13 Driver Assembly Component Locations [Voitmeter Digital Circuits)
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SERVICE SHEET 7 (conft'd)

2. With the Noise Figure Meter off, set the SA

SA Test Switch (A1481) Setting

Test Switch (A14S1) as indicated in the table. Switch Switch Setting
3. Turn the Noise Figure Meter on and check the Normal/Frun Normal
output signatures (right-hand side) in Figure SA1 0
8-41 SA2 0
SA3 1
If the signatures are correct, continue with SA‘_‘ 0
Check 3. SA5 0
9ATA o
s ATTTTTLRTIHES TN
A T
:7??:'}‘51 uis
: 1cz
L reg
L DAZ  (H813) = na FF 2 (PC3P) FT_8IT2
DAL IR e oo PP 13__(1s1cy £T BIT3
m sz FE S {318y rT BiTa
|, DRI (SHYY) ;> bz FF LG (626U) FT 8178
Hets  (BUSS) 7 0z £F 5 (3114) FTORITS
085 (796C) 1« [FF 15 {FEspy £t 8177
157 LO ,,_DAE  {CsCH @ 0z FF g_. {cun F1 _Bivs
CONTROL -
11 ., OR7  {49H3) 13 0z FF 12 {P959) FT BITS
From L] R0 ‘
CONTROLLER WY & 8
2 ! 8153
ASSEMBLY i : Esgtf :7057; V4 ! uis :
28 ¢l gl 12
1z e EalL]  PsCO) REC A
. } b I I 0Ra 3.0 0a FF 2 (8288} FT OBITR
DAy 18 7o FF 19 (8F40) £7T BITL
,_ iz
b ORZ 4 oz Fr 5 NE ‘074“-\
L DA3 17_[7a FF B
DR4 7 n2 FF B (osu0} L7 BITH
pAas L 15 (3663) Cr oBIT:
L ORE g dps °F 3 {CBU7) CI BIT2
Baz I 12 (167TH) ST BIT3
8} ‘ g
e g
ST U4
& > oice
-] REG o
L_Coe > [os FF 2 [2Pea €1 _BlT4
HLB 8 s FF 19 (A208) LY BITS
na2 4 e FE 5 {1PdH) LT giTe
e Rl P LB (1AAS) ¢y gtz
a4 i P & (97C8) CI_BITE
RS i fon FF 15 (277} £t BITS
L2288 8 |05 F 3. (8H83) =71 prrip
. par Mg FF 12 (ASAD) LT BIT::
Figure 8-41. Data Latch Signatures
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SERVICE SHEET 7 (cont'd)

LA ST

SA Test Switch [A1481] Setting

If any of the signatures are incorrect, con- ) _ )
tinue with step 4. Switch Swiich Setting
4. Check the input signatures in Figure 8-41 Normal/Frun Normal
(left-hand side). SAl 0
SA2 0
If the signatures are correct, replace the appro- SA3 0
priate data latch. If the problem remains, 544 0
replace the appropriate DAC {A13U17 or SA5 0
A13U32).
If any of the signatures are incorrect, trace 3. Turn the Noise Figure Meter on and press:
the defective line(s) back to the appropriate -
circuit or Service Sheet and continue trouble- FUNETIDN
Shostin: () (DO OG-
@ Full Scale Voltage Reference and First g -
LO Ofiset anc FUNCTION
1. Connect the voltmeter ground to A13TP8 ( 3 \_{ 1 ]( . )[ 4 B
“1ST LO GND” and verify the voltages in ! /
Figure 8-42. _
4. To check the Fine Tune DAC, enter the spe-
If the voltages are correct, continue with cial address used for DAC updating by press-
Check 4. If any of the voltages are incorrect, ing the following sequence: ‘
replace the appropriate component(s). SPEEIAL
FUNCTICN
YIG Fine and Coarse Tune DACs I BIEDISN @
1. Perform Checks 1, 2 and 3 if they have not
yet been done. (6][1][5)[6}(01 [ﬁmg}
2. With the Noise Figure Meter off, set the SA 5. Measure the reference voltage (Vref) at
Test Switch (A14S1) as indicated above. A13U17 pin 15 to A13TP8 (18T LO GND.
' See Figure 8-43. Vref should be between 8
The following procedure wili set the DACs to and 10 Vdc. For three settings, full scale, half
three values: full scale, half scale and zero. scale and zero, the DAC voltage is shown in
FULL SCALE VOLTAGE REFERENCE
AND FIRST L0 OFFGET
(Vdellisd PINGI=Vdcilas PINLDY VdclUd3 PINZ]n-vdcll3s PINL@)
CSVIFT) {SEE NOTE 18 \ {SEE NOTE 7 )-\
| 2 usz, .- | ; =8 TG c]1@vde
?...mm. VIN VLT !
_j_—%ea{: GRO;;?:D E@gél iBko 4 1% : CED
/T" Wiy ; 20 G
V3 <73 5?#5%? | :
: § 63150 HLZT
{73 [Ty
Figure 8-42. Full Scale Voltage Reference and First L0 Offsel Voltages
8114
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SERVICE SHEET 7 (cont'd)

Table 8-39 as it relates to Vref. Using the
procedure in step 6, check the three settings
of the Fine Tune DAC.

6. To change the DAC setting, press the follow-

ing sequence:
SPECIAL
FINCTION

OO

setting” | v

“setting” is shown in column 1 of Table 8-39.

NOTE
The Noise Figure Meter display does
not show the value of the DAC setting.

If the voltage is incorrect, replace A13U17
and/or A13U18.

NOTE \
If A13U18 Pin 2 is within = 10 mV of
Al3U18 Pin 3, chances are that- A13U718
is working normally, Replace AI18U17.

If the voltage is correct, continue with step 7.

7. To check the Coarse Tune DAC, enter the
special address used for DAC updating by
pressing the following sequence:

SPECIAL
FUNCTION

DO (¢
DO®®E =

8.

Note the reference voltage (Vref) at A13U32
pin 17 (8 to 10 Vdc). See Figure 8-43. For three
settings, full scale, half scale and zero, the
DAC voltages are shown in Table 840 ag
they relate to Vref. Using the procedure in
step 9, check the three settings of the Coarse
Tune DAC.

To change the DAC setting, press the follow-
ing sequence:

SPECIAL
FUNCTIOK

LOEE [

“setting” | e

“setting” is shown in column 1 of Table 8-40.

NOTE
The Noise Figure Meter display does
not show the value of the DAC setting.

If the voltage is incorrect, replace A13U32
and/cr A13U33.

NOTE
If A13U33 Pin 2 is within + 10 mV of
A13U33 Pin 3, chances are that A13U33
is working normally. Replace A13U82.

If the voltage is correct, continue with
Check 5.

Table 8-39. Fine Tune DAC Voitage vs. DAC Setting and Vref

Fine Tune DAC Range: § to 1023 {0 to 10 Vdc maximum)

» Bil Pattern al A13U17 Pins RI3UTB Pin6DAC |  Typical for
Setting Voltage {+0.1 Vdc) Vref=gy
4.5 6718 9 1w!i11]12]13
1023 1 1 3 1 1 1 1 1 1 1 —Vref -8
511 O 1 1 1.1 1 1 1 1 1 —Vref/2 - 5
0O |6 0 0 0 0 0 0 0 0 O 0 0

www.vafi€tPonics.com
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SERVICE SHEET 7 (cont'd)

Table 8-40. Coarse Tune BAC Voltage vs. DAC Setting and Vref

Eoarse Tune DAC Range: 0 to 4095 [0 to 16 Vde maximum)

St Bit Pattern at A13U32 Pins A13U33 Pin 1 DAC Typical for
eliing VaHage (+0.1 Vdc) Vref=gv
415|678 8 /t0|11:12,13|14|15
4095 1 1 1 111 111111 —Vref -9
2047 01 1 11111131 111 —~Vref/2 —4.5
O 0 00 0 0 O0CO0C 00 O0CO0 O 0 0
FINE TUNE 2RC @
AT RND AMPLIFIER T,
ETC 1ovdc)
12 1 15V
Froprta 1357 O—-# g———s Y \
e o Vag| v
FT BIT2 1p g % s st e
FY Blia E ;
s s L vg ~15v {SEE
3 YE Hae | \b c1gtTE
il T R 2.10F
FT BITS d1:72 /3
18 [ reenpack {SET NOTE 7}
z
Y :
CORRSE TUNE DAC i
AN RMPLIFIER §
3‘
i8¢ |
T gL 1a poR
I , V;ga R
AT TN P N et intetetnteleinleluieleieintntetes el
Cn s | T
AT 45 v»-fl\ V3 -18v
o, W cz0
A é% B.1uF
CT BITS . B 5%t \
- 5] :
aki J"f? E ;ggg )
z j : o
TS 1@vde 7 ISR NOTE 71
Lo vReF
RBIAS BGD
g;e
3

8-116

Figure 8-43. Fine Tune DAC and Coarse Tune DAG Voltages
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SERVICE SHEET 7 {cont'd) 3. Tune the Noise Figure Meter to 10, 1000 and
. ) . 1600 MHz. Verify that the voltage at A13TP19
@ First LO Drive Amplifier (1st LO Drive) varies with the magnitude of
1. Withthe Noise Figure Meter off, set the SA test the voltage at A13U33 Pin 1 as shown in
switch A14S]1 as shown below: Figure 8-44.
SA Switch [A1481) Setting For example, if A13U33 Pin 7= 9 Vdc (middle
J line) and A13U33 Pin 1 is —2 Vdc, find ~2
Switzh Switch Setting along the X-Axis and follow it up to where it
intersects the middle line. Read the LO Drive
Normal/Frun Nermal voltage (A13TP19) on the Y-Axis. In this case
SAl 0 the voltage would be about 4.3 volts + 0.2 Vde.
s 0 If the voltage at A13TP19 is within 0.2V of
SA4 0 the value obtained using the graph for the
SAS5 1 three test frequencies, continue with Check 6.
If the voltage at A13TP19 is different from
the value obtained from the graph by more
) . NOTE ) than +0.2 Vde, continue with step 4.
This will prevent the microprocessor
from using the Fine Tune DAC to cor- 4. Remove the connector A17J1 at the YIG Oscil-
rect for changing step size. The DAC’s ' lator and short pins 1 and 5 together.
output voltage will be constant through-
out the test. 5. Repeat steps 2 and 3.
. . . If the voltage at AI3TP19 is now correct,
2. Turn the Noise Figure Mete:‘rwec;x:i and press: continue with step 7.
FUNCTION If the voltage is still incorrect, continue with
2OOO® ([ sep
. 6. If the voltage is close but is out of tolerance,
(no Frequency Cal) and: SeenaL the problem is most likely with one of the
resistors: A13R18 24, A13R25-27, or
Lol 2. 1 B Al3R39 —41. Note that A13R25-27 and
Al13R38-41 form a parallel combination with
(0 MHz Hold; the Fine Tune DAC is set to an equivalent resistance of about 36 chms.
midrange [4 to 5 volts]) These resistors can be measured in-circuit by
turning the Noise Figure Meter off and con-
12
g
. A13U33 PIN 7 = 1@ Vdc
FIRST L AL3U32 PIN 7 = 9 Vdc
LO DRIVE . /,{"/ A13U33 PIN 7 = & vde
VOLTAGE LT
AT & F— ez <
A13TPIS Pt e
4 4<f "”‘ ol
L
2 J
2 w2z -4 - -8 -1

VOLTAGE AT AI13U33 PIN 1

Figure 8-44. First LO Brive Voltages

www.valiiétonics.com

8117

Service



SERVICE SHEET 7 (cont’d)

7.

8.

necting an ohmmeter between A13TP8 and
A13TP19. If one of the resistors is open, the
resistance between A13TP8 and Al13TP19
will be about 43 chms,

When measuring any of the other resistors
(A13R18 — 24}, lift one end of the resistor if
there is any doubt in the in-circuit reading.

If error E18 is a symptom, a lkely suspect is
Al13R1E, .

Verify that the voltage at A13J5 Pin 7is ~5.0
+ 0.2 Vde.

If the voltage is correct, continue with step 8.
If not, replace A153U4.

Verify that the voltage at Al13J5 Pin 6 is
between —5 and —14 Vdc (typically there
should be between 1 and 10 Vde across
Al13RAT). If the voltage 1s correct, continue
with Check 6. If not, continue with step 9.

Disconnect the cable assembly at A13J5 and

verify that the voltage from the negative side
of A13C58 to A13TP1 (GND) is equal to the
voltage at A13T5 (—15.00 = 0.01 Vde).

If the voltage is correct, the problem is most
likely the heater element in the YIG Tuned
Oscillator.

LA o TAr

If the voltage is incorrect, replace AI13R57
and/or A13C58.

Y1G Tuned Oscillator
NOTE
When connecting test equipment to the
18T LO QUTPUT connector, Al0J4,
connect a 6 dB attenuator pad directly
to the connector. This will prevent the
test equipment from affecting the oper-
ation of the YIG Oscillator.

1. Checks 1 through 5 should be performed
before this check.

2. Connect a spectrum analyzer to the output
connector of the YIG Oscillator (A17J1) and
connect a DVM from A13TP19 to A13TPS.

3. Tune the Noise Figure Meter first to 10 MHz
then to 1600 MHz (and anywhere in between)
and verify the following:

The frequency varies with the voltage at
Al13TP19 as shown in Figure 845 and the
power level is > +12 dBm.

4. If the frequency and power level are correct,
the YIG Oscillator is working normally.

If either the frequency or the power level is
incorrect, continue with step 5.

UPPER LIMIT

Y
o LOWER LIMIT

YIG

- /"
//

FREQUENCY /Ar/

GHz

(WITH LIMITS: @

3 g

7

VOL.TAGE (dec) AT A13TP1S

o NOMINAL YIG FREQUENCY

THIS GRAPH ASSUMES THAT THE EQUIVALENT
RESISTANCE OF AL3BR25-R27 AND AIJR3IO-41

IS 3%5.7 CHMS,

Figure B-45. First LD Dutput Frequency vs. Voltage at A13TP19

8-118
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SERVICE SHEET 7 (cont'd) Completion of Testing

5. Using A13TP8 as ground, verify the connec- Upon compietion of testing, place all switches in
tion to the YIG Oscillator by measuring the their original positions, remove all test gear, and
voltages as shown in Figure 8-46. restore the Noise Figure Meter to the normal oper-

ating condition. If repairs have been made, or
If any of the voltages are incorrect, replace adjustments changed, refer to the references listed
the appropriate wire. in the front of this section. Then refer to the

applicable sections for post-testing procedures.
If all of the voltages are correct, bui the
output power or frequency of the YIG Oscil-
lator is wrong, replace A17.

+15 £ 1Vdc
+15 = 1Vdc

-5.0 = 0.2 Vde
-5 TO -14 Vde
SAME AS THE +15 + 1Vdc
VOLTAGE AT
THE COLLECTOR
OF A13Q3

Figure 8-46. First LD Voltages at AT7A1 YIG interface Board Assembly

-8-119
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P/O A13 ASSEMBLY

&
i
Lpe
o

¥

Figure 8-47. P/0 A13 Driver Assembly Component Locations (First LO Drive)
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A17A1 ASSEMBLY

n

Figure 8-48. A17A1 YIG interface Board Assembiy Compuonent Locations
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(2645A and Above)

The schematic on page 8-123, along with these
changes, documents instruments prefixed 2645A
and above.

A13 Driver Assembly:

U32 — Part Number Table (right side of schematic)
{(2645A and above) 1826-1386

A17A1 YIG Interface Board Assembly
(2645A and above) 08970-60045 (recornmended replacement
for 08970-60017)

8122 February 1689

www.valuetronics.com e



weifielg 1o0jg saLig 07 184 — 1BALY "By a4nfily

N _ BSPLE ISIININIT ZARG 07 1ST 8PS
|
' ! HOLYIND3Y
i AS- AG-
13 M INAL-D
ES . : ASY- ﬂ _
i : , AL~ U3
anNGy . . i |
SHIgY " - | T — ! aNY av0 {1-@L18L0 :
R S E T 13 WerrmEe - AH e
S3UA | ” X . INNL 338Y00 3
7 ITi18 i3 N ] 4 53
CRF TN ENE BLIE™ TS5y 41 BT g JALHG  |fe—e—b— 3ONIHI43M > =t S3HALY
w MWM e S - o7 Lsuis| | 30VLT0A 2 ﬁ viva =<
ES: 3 — | FW0S TN
B L1138 2] AL+ f - i...llm
B TYE HN & 71 I3TEY - WIS [T K ¢ v0-2v0 3@ vivd
I SITE TS _ AST+ A Thial
BTt ) ANML 3NLS
L ”).M Mi. 11_ Slis 3 i
How W w.L MMN Wm . o w INAL m
2en Ly [ BT Bl 13 wiig 11 E naL=d
) qs e & ! ; -
g e i 208 WYHBYID ¥2078 NOLLD3S J0TVNY
T3 E— S18d
ELI8 13 &l 24 = 29l EwT 81— &+ gl+
TN E—— 4y A (5 WYSIYIC 0078 NO SI ATANISSY 3H1 2 Wv4wil ¢ ? ¢
— 4008 KO NMOKS LN ST AISWISEY BAL3WLTI0A LV 3HL # ;
T 155t s B . et
5 ES F ~ B “ g 81 ._v .h W |ir
ST T s AT d
aiig 'N 3 34 — £ vmm. o m——y | ke o m—————y fon e e ——
Weary g BrTrEE ﬂ_ M " - w W “ M !
A il Wz, 20 g L0t | | s et I e AL M S ETYITET
: 23 | | I | i,
2 118 14 5 34 PEYT TG b o A1 _ 2y | ! g ! ! TR :
3 = W e 12 D 3 (LS I\ & LS
; mu,&% ¢ EA FRER 2 s A - OEﬂ ﬁ
Lot L , 3 Ty o
2 DB28E v@ g s . PE e rTTTa
=< 11y i T sin PEEA, fisd | | ; _
[ e i 2 e i ] A——
e A 18 ) S|P ) 104100 H |
. {14451+ ¢ R i
81 30N 535 _ - 218 7y | ....l--mll...tiil ‘ L
5118 13 BHINAT ! 1 & - | I el
818 14 . 01 sl | § i : : 1 . |
| 4§13313¢4 | ! § BOLYTHISO 1 | |
- i ! Oty U0 b it 02 i | ML ey ATEHESSY
. SN : # [ ISION m | o1isHiz | ;G
T3 ool ! | ! ] B e
£116 13 4 T
JHEOIRS e
“ 2 SEITCIET)
FIE
E
Tilg 14 . 2 1 m
I 14 PR J - e (@]
i | i I EE.C
S by | it opy
a\.nlé =! i IHRK D0E __ , ik HHEN W_ .r:m.e
v 8w 1 _ i i ! n—
; (SO Lot c
.ﬁ . -
o Ty
{ZHI 692 L) 07 ONZ m
-— - - - - - - R
($EBR9-B/680) A1GWISSY d3Alul £ty 974 OZE " m
: : : ELE - v
’ | ]

w

HOLARS



www.valuetronics.com



501ATSQ

PE1-8/8G18
wefierg anewaysg sALIg 7144 — J8ALT 068 a.nfid

ety *Cly O/d

:
» i
PEETN ! V Argl. :
aen | ' EEN] i
a1 -{141A514 260 | ! _
—3K zen ;
b1 {1 31AGTY £in _ i st £ (141451~
el - <4 ! £ £
BE - {14145~ gi-r1n H P—— e e N ) %
FEE NOTIMNDIS 30 S T NG m%
Nl INFEIIAY | A0 z S0HNG
350 mitsii)mHi . D Brow
SNDILDINNGD ONNDED ONB 39BL70A A¥OLIg D U—' ! ;
1113413 umpéﬂﬂwu 404 ﬁ Sexe A ans
G I N — _ {Z 310N 3351
AR 7 Nigh l . O A - L1910 9
WoH1 50d 4g0H 5] < i - w # 5 i
NgHL 93N 380M 312 . FLH - N 23 1»!i "
| A k : BT grovtn g H
A< : oIH RETEN . DY) 82) W
: £ £ - €
- : m\.V CANELE L ABT- N
T3A37 21807 1t

[ etz1-9281 | 2eh el el uinm.m/ - -

2531-3201 | £en Sl e - wEEN mm% ﬁ !
ei1-a2e1 | a0 [ T eri—¢  EEN—e D D + e . 8-
8258-9281 gin p-10 o - - - {14AGT+ + ¢ v . ZEn
1Sa0-zet | an ZTd R o “ 1 2 (ST T pers w o
asgi-pasl | si-ein gear : fat _ .mw :

crIv-azet | vi 234 340 ! i ¢ B T ] SR

e500-5587 | 0 2PED | 85755 BE-PE : e 1 EHT X 2 2 ! .

o S5elopsBl : peiopen 22-918145-£7 ! {9 310N 335 1A ; HITAITeuy ONY
p1+@-S581 | 0 §1'8dL otu ! . - i 280 3NNL 3S¥H03
SE3EWAN SHOILBNDISIT {54 TP-BE mee L e #1228

Tdga | 3on3w3ids | fuz-sicEi-iis 34 Ean 3T TS T _
SHIEWAN L3kl wes £ly | XIS OW AT eI e T (b ¢ o al AN0A y NIA T _
LiN2#iD 03188931 SHOTLHNTHEI0 3IM3E343d | = ey 1
NG =0LSISNESL SNOILUNDISI 333 _ ! g EeEE :
) : ; 478G i
\ ! | 8&3 m i
1 .
s 286 ] & AN +— {13AGI- ! [t
i I ogel oo G328 £
B 3LON 335) 254 A e a/mw c
£ : ) pommn e !
; . mmw mR.V £ [ | : ] fm— !
: - ot . . - n EN: BA o vsles
; ONg T ETHIE S 02°p12 < U2'pI2 <€ UF'RIZ < 42F12 < U201 _ | s e N
i : ; 57 181 ire 13¢ Y £y sy a2y ! ; Y it : 135440
. ' ! I ; ! 67 15T £
ST1A NOILDES i " ] 1 ]
N1 OONOOS NOLLYWHOSNT ONT1S¥ONOYE L _ 8 310N 335 i M_ww&m
b E
“0ELIANNGIND . (53 —:
1537 NT3E GAEH B ONd 'G 1 SNIZ 810 u mg S @J : sion 335 €12
*TILTINNGINA : I ! 57 181 _ -, -
L31 NE3E TEH B One ¢ 'S T T SMId 3001 8 Aion 3391 T ' £ el ¢ Hr — 133340 0% 3Syid ONY LA
L4370 N33 = I _ 4 i 3IM3uIITH 39WLI0A 3MIS TN
‘Bl i 61dl WM e : i ) i .
QIUNSEIM NIHM OGS ATENINON I I6-8L3 _ IHI i ] » g Hi
ONE (3-528 40 IONELSISI¥ INIWAINOI IHL '3 T VT g EETY, 5 ' i £
— - i :6 I3 N.V.
PAL IS SI Bldl ‘IeM BBS! UL G3NNL S 21 AN ~ i . segel~ 1 ot
INFHNBISNT IHL NIHM 1984 $'27£°C 51 Bidl mLWMM mw |18 340N 3351 R uuuoalﬁ AET i .
THW @1 04 O3NML 51 LNIHMELSNY 3HL N3HM '8 » m : A ' EA ZHA H “ z
: o i i 4 |
. . 3 [TAIAGT 1 !
| Dud0g AN D ral _ Fes . i ,
Q3iNIEd ML ND S30BHL ¥3W10 WOdd B3ug Lo o e : o0 == LN 4 i s LN 3350 : AIWBO3ZS =
0350710N3 3W: 073IHS HIIHM S300dL 0¥BNg sy Y | - i+ b 4 ALIN 338 R
{-—-130LBM3N0S ML ND SINIT NEINDHE IHL ¢ & 310N r ; e ° 252 ! * H Ses LT
TIIIEIE 38 ATEWIEEY ; 1 (FIEY v AT i 352 pgr—t
THety 3MIING 3HI LHHI SONIWHOIIE Q¥EXIYd 1 1A SEHI GO B mmm )
SEITAI GISHI43M 38 01 SOIN 1T ¥O d0ilWak) B 015771250 914 19 .mw j i1 ' il e e
i -Duetg 1iN3¥I3 Q3NN ML ROE: 3AGA3M Ob PR W ! SLIN2AL SHIE Qne i @lz g
[MITAAE 3ud i EDIDINNGD ONS 340iTdesd L 2 \ T : 0 IAINE D7 15414 N Y alE -
'§335743E 38 AORWISSY Tesly 3WIINT 3L ighy ; {8 3108 3301 I S c i i o X
SON3WHOD3Y (YEdEe~ 11330 (030670438 (618 &01BTTII50) AGT. | Hllemmmmm o m ey 2 pe—r
38 0L S033N QHY08 LIND5LD GZUNIHd 3di 4 ir et p——" AT g 3 N—
sgRrg IS0 SIL Ikl WOBE IADW3E 0 1§ 350N 3351 (S ZLON 335 £ 310N 3351 oagpi Jp i
LINTT430 ST dzR03 1103813 G3inlds 3HLCH o i - Iz Bl e .
“3 h 135 . i - Y -y FAT IR CY binbd | ..|m_‘—ln|,m
IW4Ed Il 01 B0LWTIIS0 fmv&mmlﬁmummw ATEBWEESY \ i
914 3wl ONIEIOH SH3HJS HONOHHY LJHLNOD ~ IR Ti TH/T '
WIINGHIFS A8 O3A3IHIE ST ONNOED SISSHD v O¥H0E I0y4d3iND UIA T8LTY I
“aNA TNY S3AON3L L T J80 3NNL 3NL4
INNGES D0TWNY S3L uhv ET
mNADEY TELISI0 SITAONIT T v - - - - - - _— -- - - -
Ny FHL 20 N3
ML Le ONADZ 3xd SILON WHHIBID JivWiads
S310N

www.valuetronics.com



www.valuetronics.com



SERVICE SHEET 8 (cont'd)
Tabie 8-42. A2U8 Pin-Outs

Column 116 DSSP7--15
Column 2—18 DSSP6—17
Column 3—6 DSSP5—7
Column 44 DSSP4--5
Column 5—2 D8SP3--3
IRQ ACK—19

7. Ensure that as the scanning takes place, the
correct column is driven low, and that the low
bit is output on data byte DSSP3—DSSP7. If
not, check A2U8.

8. Press two keys {each in a separate column)
and ensure that both keys are detected, and
both low bits appear in the data byte. If not,
check A2US.

Stuck Key Check

1. Power up the Noise Figure Meter and check
the keyboard for proper operation. A stuck
key at power up will cause the MPU to ignore
the keyboard.

2. Connect the logic analyzer to the output pins
of A2UZ28 and to the input pins of A2US8 as
listed in Table 8-43.

3. Observe the data byte as shown on the col-
umn inputs of A2U8. Locate the stuck bit, to
isolate the column with the stuck key.

4. Observe the row scan data and isolate the
row which is low when the column low is
triggered.

www.vafiigtFonics.com

Table 8-43. A2U28 and AZU8 Pin-Quts

A2U28 A2u8
Row 1—9 Column 1—16
Row 2—10 Column 2—18
Row 3—11 Column 3—6
Row 4--12 Column 4—4
Row 5—7 Column 5—2
Row 6—8
Row 7—5
Row 8—3

5. Use the schematic to find which key is at the
point where the isolated row and column
cross. This is the stuck key.

6. If more than one key is stuck, the same
process will isolate each bad key.

(¥5 ) Keyboard Verification Check

Refer to the Kevboard Test Special Function 90.N,
Section VIII, and complete the test.sequence.
This will verify that all keys and key annuncia-
tors are functional.

Completion of Testing

Upon completion of testing, place all switches in
their original positions, remove all test gear, and
restore the Noise Figure Meter to the normal
operating condition. If repairs have been made,
or adjustments changed, refer to the references
listed in the front of this section. Then refer
to the applicable sections for post-testing pro-
cedures.
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Figure 8-52.
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SERVICE SHEET 9

LEFT DISPLAY CIRCUITS
P/O A2 DISPLAY ASSEMBLY
REFERENCES

Block Diagram — Service Sheet BD3

Section III — Operator's Checks

Section VIII — Special Functions and
Power-Up Checks

PRINCIPLES OF OPERATION

General

The Left Display circuits serve two general func-
tions. Primarily, the circuits drive (ifluminate)
the five left digits on the top of the front panel of
the Noise Figure Meter. (These are the digits
that usually display the frequency). Additionally,
the circuits provide the latch and select decod-
ing, and data interface between the instrument
and the rest of the A2 Display Assembly.

Data Transfer

With the R/W line at a low, data line transceiver
A2U1D will be enabled to transfer serial data
from the MPUJ to the left display circuits. This is
accomplished by routing the data through invert-
ers A2U29C/D to serial/parallel converter A2126.
The serial cutput of A2U26 is input to the serial
input of serial/parallel converter A2US.

This configuration requires two eight bit data
bytes. The first byte is passed through A2U26 to
A2U9, where it becomes the data. The second
byte is retained in A2U26, where it becomes the
line select command. The actual movement of
the data is one bit at a time under control of the
CLOCK signal from inverters A2U29A/B.

The P-LOAD line, to A2US, is normally held low
in the inactive state. This makes A2U9 a serial/
parallel converter. A2U26 does not use this line,
as it is ALWAYS used as a serial/parallel
converter.

When the MPU wants to read data, it takes the
R/W line high. A2U1D is disabled, but A2U3F
enables A2U1C. The P-LOAD line is taken high
to cause a parallel data load from the data bus to
A2U9. Then, the CLOCK pulses are used to out-
put the bits serially from A2U9 through A2U1C
to the MPU.

IRQ ACK is low at this time fo inhibit the dis-
play function (prevent flashes) and to make A2U9
a parallel/serial converter. The data being read
is the key scanning column data byte,
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Latch and Select Decoding

With the two bytes loaded into the serial/paral-
lel converters during the MPU write mode, A2U26
outputs an eight bit word, which is the select
byte. Three of the select lines (S1, S2, and 83) are
routed to the keyboard scanning circuits. These
three lines become the row select lines.

The entire eight select lines are input to latch
decoders A2U27 and A2U7. Table 8-44 shows the
decoding process by which the various latch lines
are decoded. The selected line will be driven low
by the respective demultiplexer.

Table 8-44. Dispiay Assembly Latch Line Decoding

A2U27 Pins AZU7 Pins
Latch IC| 1|2 (3 4 |6|1|2/3 ¢ |6
Select|Pin|81 82 |83 |R/W |84 |85 |86 |S7 |R/W |88

£

Disabled

X | XI/X/X!X| H X X' H X
X |X|XIX'X| X L X X|Xx|L
A2U27

st (15/L LILl L IHIXIX|x!|L L
1S2 |14/LIL/H'L H X X|X|LIL
1S3 13 L HLIL HXIX X' L L
IS¢ 12|L/HIH| L HIXIX'X L L
1S5 (11/H|L L!L |HX' XX L |L
1S6 (10 HILIH L |H X|x/ x L L
IS7(9 H|H|L| L |HIX|X X| L L
IS8 |7 H|HHI L |HIX|X/ X L L
A2U7

1S9 |15 X|X X L LILIL L L |H
Is10i14 X |X|x! L L'LILIH L IH
IS11/13 X|X'X| L |LILIE/L| L |H
1s12/12/x!x X! L |LIL/H/H L |H
[S13/11]X X X| L \L|H|L L L |H
1S1410|X XiX| L |L|HIL H L |8
IS5/ 9 |X ! X|X| L [LIHIH|L! L |H
Isi6/ 8 X! X|X| L |LIHHIH L B

For either demultiplexer to be enabled, the MPU
must be in the read mode. Latch lines LS81 and
1.87 through LS16 are for the center and right
displays (on Service Sheet 10). Latch lines 1.52
through LS6 are routed to the five left display
latches AZ2U11 through A2U15.

8-131
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SERVICE SHEET 9 (cont'd)
1 us Delay and Strobe Inhibit Circuits

For the data to be displayed, the IRQ ACK line
has to be high to enable data serial/parallel
converter A2U9. Also, the data placed on the
data bus by A2U9, must be strobed into the
selected display latch. This is accomplished by
the rising edge of a high placed on the LEFT
STROBE line.

The strobe inhibit circuit consists of ICs A2U2B
and A2U2C. The IRQ ACK line, again has to be
high to enable the strobe gates. The other input
to the strobe gates, is the output of the 1 us delay
circuit. The delayed output is actually a delayed
read mode input. Therefore, with IRQ ACK high,
and the R/W line going high, the selected dis-
play latch will output its data to the appropriate
display digit.

The reason for a strobe enable is to prevent the
displays from flashing during the key scanning
process. The IRQ ACK is the controlling line, in
that it is low to scan the keys, and high to dis-
play the data. The 1 ps delay provides enough
time for the IRQ ACK line to go low and inhibit
the strobe. Otherwise, the R/W line going high
would generate a strobe, while the IRQ ACK line
was still changing states to try to prevent it.
Therefore, the R/W line is delayved to the strobe
gates. This is another precaution taken to pre-
vent random display flashes.

Left Display Latches and Left Digplay Circuits

The high going strobe, and the low level latch
select, will enable the selected display laich to
output the eight bit byte to its display. Each dis-
play latch is actually eight D-Type flip/flops in
one IC. Each flip/flop is tied to one data line of
the data bus.

The display is a LED type display with seven
character bars and a decimal point. Each bar
anode, and the decimal point anode are tied to
Vee. When the display latch wants to illuminate
the bar or the decimal point, it brings the bar or
decimal point cathode to ground through a
resistor.

TROUBLESHOOTING

Troubleshooting is done on the circuits of Ser-
vice Sheet 9 when a malfunction has occurred in
one of the Left Display circuits of Display Assem-
bly A2. If all of the tests in the following proce-

8-132
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dures indicate correct responses, the trouble is
located elsewhere in the instrument, and not in
the Left Display circuits. Except where shown,
the values listed are approximate and are given
as a service guideline.

Test Equipment

Noise Souree ................... HP 3468
Logic Analyzer .............. ... HP 1630D
Oscilloscope ................... Tektronix 2235
Systems DVM ... ... ......... HP 3456A

{ ~ 1) General Checks

1. In the power on condition, verify that the
voltage from pin 20 of A2U26 to pin 10
{ground) of A2U26 is +5 £0.05 Vdc.

2. Refer to the Special Functions 91.0, Display
Test, Section VIII, and observe the Noise
Figure Meter while the special function is
runnping. If the special function is run suc-
cessfully, the Left Display is functioning
properly.

Microprocessor (MPU) Read Data Test

1. Connect the logic analyzer to the pins listed
in Table 8-45. '

Tabie 8-45. A2U¢ and A2U1L Pin-Outs

Node Signal Name
{IC Desig.)-Pin No. 9
A2U8-11 Serial In
A20U9-13 DDSP1
A209-14 DDSP3
A2U9-15 DDSP5
A2U9-16 DDSP7
A2U9.2 IRQ ACK
A2UIC8 Serial Data
Cut
AZU9.7 DDSFO
A2U9-6 DDSP2
AZ1]9-5 DDSP4
A2U94 DDSF6
A2U9-12 CLOCK
A2U9-19 P-LOAD
A2U1C-10 R/W

2. Ensure that when IRQ ACK is low, R/W i
high, and CLOCK is present, that serial dats

is output on pin & of A2UJ1C.

T anmno



SERVICE SHEET 9 (cont'd)

3.

1.

If the error is on the IRQ ACK line, check
A2U3D and A2U2B/C. If the error is on the
R/W line, check A2U1C/D, A2U3E/F, A2U27,
A2U7, and A2U20C/D.

If the error is on the CLOCK line, check
A2U29A/B and A2U9.

If the three enable lines (IRQ ACK, R/W,
and CLOCK) are correct, ensure that data is
present on the data bus inputs to A2U9, and
that the data is loaded into AZU9 when the
P-LOAD line is high.

If data is present, check A2U9 and A2U10.
If any data bit is in error, check A2U9, and
A20U11 through A2U15.

Serial/Parailel Converters Write

Data Test

Connect the logic analyzer to the ping listed
in Table 846.

Tabie 8-46. A2U26 and A2U1D Pin-Guts

Node
{IC Desig.)-Pin No. Signal Name
A2026-7 S1
A2U26-6 S3
A2U26-5 85
A21J26-4 57
A2U26-17 Serial Data Out
A2U26-11 Serial Data In
A21J26-13 82
A2U26-14 54
A20U26-15 56
A2026-16 S8
A2U26-12 CLOCK
A2U1D-13 R/W

Ensure that when R/W is low and CLOCK is
present, that serial data is input on pin 11 of
A2U26, and that serial data is output on pin
17 of A2U26.

If the error is in the R/W line, check A2U1D
and A2U3F. If the error is in the CLOCK
line, check A2U28A /B, A2US, and A2U26. If
the error is in the serial data in, check
A2U1C/D, A2U29C/D, and A2U26. If the
error is in the serial data out, check A2U26
and A2U9.

www.vahiEtPonics.com

1.

2.

If serial data is being properly shifted through
A2U26, ensure that when the shifting stops,
the last eight bits are output on the eight
select lines. If not, check A21U26, A2U27, and
A2U7.

Connect the jogic analyzer to the pins listed
in Table 8-47.

Tahle 8-47. AZUS Pin-Outs
Node .

(IC Desig.)-Pin No. Signal Name
A2U9-7 DDSPO
A2U96 DDSP2
A2U95 DDSP4
A2U9-4 DDSP6

A2U9-11 Serial Data In

A2U9-2 TRQ ACK

A2U9.13 DDSP1
A2U9-14 DDSP3
A2U9-15 DDSP5
A2U9.16 DDSP7
A2U9-19 P.LOAD
A2U9-12 CLOCK

Ensure that when IRQ ACK is high, P-LOAD
is low, and CLOCK is present, that serial
data is input on pin 11 qf A2179.

If the error is in the IRQ ACK line, check
A2U3D, A2U9, and A2U2B/C. ¥f the error is
in the P-LOAD line, check A2U8. If the error
1s in the CLOCK line, check A2U29A/B,
A2UJ9, and A2U26.

If serial data is being properly shifted into
A2U9, ensure that when the shifting stops,
the first eight bits are output on the eight
data bus lines. If not, check A2US9, and
A20U11 through A2U15.

Latch Seiect Decoders Write
Data Test

Connect the logic analyzer to the pins listed
in Table 8-48.

Ensure that when R/W is low and S4 is
high, that the S1, 82, and S3 inputs are
decoded to place a low on the correct LS
output line.
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SERVICE SHEET 9 (cont'd)

3.

Tabie 8-48. A2U27 Pin-Quts

Node .

(IC Desig}-Pin No, | Sianal Name
A2U271 s1
A20273 s3
A2U27.6 S84
A2U27-9 LS7

A2U27-11 LS5
A2U97-13 1S3
AZU27-15 LS1
A2U27-2 sz

A2U274 R'W
A2U27.7 188
AZU27-10 136
A2U27.12 LS4
A2U27-14 LS2

If the error is in the R/W line, check
A2U3SE/F, A2U1C/D, A2U7, and A2U27. If
the error is in the $1, S2, 83, or S4 line,
check A2U27 and A2U26.

If the error is in latch select lines LS1, LS7,
or LS8, check A2U27. If the error is in latch
select lines LS2 through LS6, check A2U27
and the respective left display latch A2U11
through A2U15,

Connect the logic analyzer to the pins listed
in Table 8-49.

Table 8-49. A2U7 Pin-Outs

Node ,

(IC Desig}-Pin No, | .anal Name
A2UT1 S5
A2UT-3 S7
A2UT6 S8
A2UT9 LS15

A2UT11 LS13
A2U7.13 LS11
A2UT-15 LS9
A2UT-2 S6
A2UT4 R'W
A2U77 LS16
AZUT-16 1514
A2UT.12 1512
A2UT-14 1510

6. Ensure that when R/W is low and S8 is high,

that the S5, 86, and S7 inputs are decoded to
place a low on the correct LS output line.
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7.

If the error is in the R/W line, check
A2UBE/F, A2U1C/D, A2U27, and A2U7. If
the error is in the S5, 86, 87, or S8 line, check
A2UT and A2U26.

If the error is in one of the latch select lines
(189 through LS16), check A2U7.

{ /5 ) Strobe Inhibit, Disptays, and Display

o1

Latches Test

Connect the logic analyzer to pins A2U2B-5
(IRQ ACK), A2U2B-6 (RIGHT STRORBE),
A2U2C-8 (LEFT STROBE), and A2U3E-11
(R/W).

Ensure that when the IRQ ACK line is high,
and the R/W line goes low, that the RIGHT
STROBE and LEFT STROBE lines go high 1
us later.

If the error is in the R/W line, check
A2U3E/F, A2U1C/D, A2U27, and A2U7. If
the error is in the IRQ ACK line, check A2U3D
and A2U2B/C.

If the error is in both strobes, check A2U2B/C
and the 1 us delay A2U3B/C/E, A2R13, and
A2C10. Otherwise, check A2U2B/C.

If the latch select lines are functioning prop-
erly, and the data is on the data bus, but one
or more displays are in error, check the respec-
tive display and driver as shown in Table
8-50.

Table 8-50. Latch Sefect Lines

{iriver Nispiay
A2U11 AZDS1
AZ1012 A2DS2
A2U13 AZDS3
A2U14 AZDS4
A21015 A2DS5

Completion of Testing

Upon completion of testing, place all switches in
their original positions, remove all test gear, and
restore the Noise Figure Meter to the normal oper-
ating condition. If repairs have been made, or
adjustments changed, refer to the references listed
in the front of this section. Then refer to the appli-
cable sections for post-testing procedures.

HP 83708
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SERVICE SHEET 10

RIGHT DISPLAY AND FRONT PANEL
ANNUNCIATORS CIRCUITS

P/O A1 KEYBOARD ASSEMBLY
P/O A2 DISPLAY ASSEMBLY
REFERENCES

Block Diagram — Service Sheet BD3

Section III — Operator’s Checks

Section VIII — Special Functions and
Power-Up Checks

PRINCIPLES OF OPERATION

General

The Right Display and Front Panel Annuncia-
tors circuits provide the latches and drivers for
the 17 indicators and eight character displays on
the front panel, and for the six kevboard indica-
tors. This is accomplished by the use of 11 data
bus latches. Each latch receives its own latch
select input, and either a right or left strobe for
latching. See Service Sheet 9 for details of the
latch select and strobe decoders and signal
generators. .

As each latch is enabled and strobed, it will latch
the eight bit word on data bus DDSPO-DDSP7.
The eight bit bus input is then decoded into the
individual bits, where any low bit provides a
ground path to illuminate an indicator or driver.
The two drivers each consist of seven Darlington
transistor arrays which are used to provide extra
current for each signal path.

Display Annunciator Latch/Driver 1

Latch select LS1 selects first display annunciator
latch A2U10, which is then strobed by the LEFT
STROBE. Three of the bits are used to directly
drive three single LED indicators. The remaining
five bits are input to first annunciator driver
A2U4.

Two additional drive lines are input to first annun-
ciator driver A2U10 from second display annunci-
ator latch A2U16. Two LEDs are illuminated by
each of the seven drive lines. The Darlington
drivers provide the current needed to drive two
LEDs.

Disptay Annunciator Latch/Driver 2

Latch select LS7 selects second display annun-
ciator latch A2U186, which is then strobed by the
LEFT STROBE. Two of the bits are used by first
annunciator driver A2U4. The remaining six bits
are input to second annunciator driver A2U5.

www.valGéttonics.com

Two LEDs are illuminated by each of the six
drive lines. The second Darlington driver pro-
vides the current needed to drive the LEDs.

Keyboard Annunciator Latch

Latch select LS16 selects kevboard annunciator
latch A2U25, which is then strobed by the RIGHT
STROBE. Six of the bits are used to directly
drive single LED indicators in the keyboard. One
bit is not used. The eighth bit is used to directly
drive a single LED indicator on the front panel.

INSERTION GAIN Display Latches

Four character displays (A2DS6 through A2DS9)
are required to display the value of the insertion
gain. These four displays are driven by the four
display latches A2U17 through A2U20. Display
latch A2U17 is selected by LS8 and strobed by
LEFT STROBE.

The remaining three display latches A2U18,
A2U19, and A2U20 are all strobed by RIGHT
STROBE, and enabled by latch selects LS9, LS10,
and LS11, respectively.

NOISE FIGURE Display Latches

Four character displays (A2DS10 through
A2D813) are required to display the value of the
noise figure. These four displays are driven by
the four display latches A2U21 through A2U24,
respectively. All four display latches are strobed
by RIGHT STROBE, and enabled by latch selects
LS12 through L815, respectively.

TROUBLESHOOTING

Troubleshooting is done on the circuits of Service
Sheet 10 when a malfunction has occurred in one
of the Right Display and Front Panel Annuncia-
tors circuits of Display Assembly A2. If all of the
tests in the following procedures indicate correct
responses, the trouble is located elsewhere in the
instrument, and not in the Right Display and
Front Panel Annunciators circuits. Except where
shown, all values listed are approximate and are
given as a service guideline.

Test Equipment

Oscilloscope .................... Tektronix 2235
Systems DVM .................. HP 3456A

Generail Checks

1. In the power on condition, verify that the volt-
age from pin 20 of A2U10 to pin 10 (ground)
of A2U10is +5 =0.05 Vde.

8139
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SERVICE SHEET 10 (cont'd)
2. Refer to the Special Function 91.0, Display

Test, Section VIII, and observe the Noise
Figure Meter while the Special Function is
running. If the Special Function is run suec-
cessfully, the Right Display and Front Panel
Annunciators are functioning properly.

Ensure that the RIGHT STROBE and LEFT
STROBE lines are active and changing states.
If the error is in the RIGHT STROBE, check
A2U18 through A2U25. If the error is in the
LEFT STROBE, check A2U10, A2U16, and
A2U17.

Ensure that none of the eight data bus lines
(DDSPO-DDSPT) are stuck high or low. If any
bit is in error, check A2U10 and A2U16
through A2U25.

Display Annunciator Latch/Driver 1 Tests

Ensure that the LEFT STROBE is a low going
pulse to pin 11 of AZU10, and that L.51 is a low
enable to pin 1 of A2U10. If not, check A21710.

Ensure that the LEFT STROBE is a low going
pulse to pin i1 of A2U16, and that LS7
is a low enable to pin 1 of A2U16. If not,
check A2U16.

Use Table 8-51 to determine which LED is
driven by which display annunciator latch/

driver combination. In the event of an error,

use Table 8-51 to isolate the faulty device.

(v 3 ) Display Annunciator Latch/Driver 2 Tests

1.

Ensure that the LEFT STROBE is a low going
pulse to pin 11 of A2U16, and that LS7 is a low
enable to pin 1 of A2U16. If not, check A2U186.

Use Table 8-52 to determine which LED is
driven by which display annunciator latch/
driver combination. In the event of an error,
use Table 8-52 to isolate the faulty device.

Keyboard Annunciator Latch Tests

1

Engsure that the RIGHT STROBE is a low going
pulse to pin 11 of A2U25, and that LS16 is a low
enable to pin 1 of A2U25, If not, check A2U16.

Table 8-52. Display Annunciator Laich/Driver 2

Table 8-51. Display Annunciator Latch/Driver 1

indicator Drive | latch | Griver LED Brive
Name Bit Pins Pins | Device |Resistor

indicatar Drive Latch | Oriver | LED Brive

Name Bit Pins Pins | Device |Resistor

EXT MIX | DDSP2 | Ul0-14 | U44 DSHA | R25A

MHz DDSP4 | U104 | U431

DDSFo | Uo7 1 U42 :DS33B. | R22D
U106 | U415 DS33G | R22C

DDSP1 | U108 | U43 DS33C | R25E
U109 | U414  DS33F | R25F

U10-15 | U413 | DS34H | R25B

DDSP3 | U018 | U4-5 |DS34C | R25D
110-18 | U4-12 {DS34F | R25G

DS34B | R25E
U165 | U418 | DS34G | R25C

DDSP2 | U1s14 | U4-6 |DS33A | R22B
U1615 | U4-11 | DS33H | R22A

TeK DDSP1| U188 | U47 [DS32B | R23B
U9 | U4-10 | DS32G | R23C

REMOTE | DDSP5 | U10-3 | — DS14 | R21A
102

LISTEN @ DDSPs| Ul0-13 | — DS15 | R21C
Uig12

SRQ DDSP7 | U017 | — DS16 | R21D
U10-16

8-140
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YdB |DDSPO | Ule7 |U53 |DS31C | R23D
Ure6 U514 DS3IF | R23E

dB DDSP3 | U1618 |U56 |DSI8A | R23G
Ui619 (U511 |DSI8B | R23F

F DDSP4 | Uls4 (U52 DS32A | R24A
U165 |U515 (DS32H | R23A
Y DDSP5 | Ul63 U5l |DS32C | R24G
U162 (U516 |DS32F | RAM4F

dB DDSPs | Uls13 |U54 DS31B | RHE
U16-12 | U513 [DS31G | RAM4D

¥dB DDSP7 | U117 (US55 DS31A | R24C
Ul616 | U512 DS31H | R24B

Use Table 853 to determine which LED is
driven by which display annunciator latch line.
In the event of an error, use Table 8-53 to isolate
the faulty device.

HP 8970B



SERVICE SHEET 10 (cont'd)

Table 8-53. Keyboard Annunciater Latch

Assembly LED
Number Device

Drive
Resistor

Indicator Drive Laich
Name Bit Pins
AUTO DDSPO ves.7
U256
UNCORR. | DD5P1 U25-8
N.F U25-9
CALIB. DDSP2 U25-14
U25-15
SPCL. DDSP3 . U2s-18
FUNC. TJ28-19
SINGLE DDSP4 U254
U255
CORR. DDSP5 | U253
NF. &G U25-2
TALK DDSP7 | U25-17
U25.16

Al DS1 R1
Al DSz R2
Al D83 R3
Al DS4 R4
Al DS5 R5
Al D36 Ré

A2 DS23 | R21B

INSERTION GAIN and NOISE FIGURE

Display Latches Tests

4. I any display is in error, first check the respec-

tive latch for a low out to that segment or point
of the display. If the low is present, check the

1. Ensure that LEFT STROBE is a low going

pulse to pin 11 of A2U17, and that LS8 is a low
enable to pin 1 of A2U517. If not, check A2U17.

Ensure that RIGHT STROBE is a low going
pulse to each pin 11 of latches A2U18 through
‘A2U24. Ensure that latch selects LS9 through
LS15 are each a low enable to pin 1 of their
respective latch.

Ensure that no output lines of any latch ave stuck
high or low. Ensure that each segment and each
decimal point, of each display is illuminated.

www.vatd&{fonics.com

display. If the low is not present, check the
respective resistor, latch, and finally, the
display.

Completion of Testing

Upon completion of testing, place all switches in
their original positions, remove all test gear, and
restore the Noise Figure Meter to the normal oper-
ating condition. If repairs have been made, or adjust-
ments changed, refer to the references listed in the
front of this section. Then refer to the applicable
sections for post-testing procedures.

8-141
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P/O A2 ASSEMBLY
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Figure 8-58. P/0 A1 Keyboard Assembly Component Locations

(Front Panel Annunciaters)
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Figure 8-65. P/0 A14 Controller Assembly Compenant Locations {Microprocessor)
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(26454 and Above)

The schematic on page 8-151, along with these -------
changes, documents instruments prefixed 2645A ;
and above.

Part Number Table (right side of schematic):

Us

(2645A and above) 08970-80050 (recommended
replacement for 08970-80026 and
08970-80040)

u7

(2645A and abouve) 08970-80051 (recommended
replacement for 08970-80027 and
08970-80041)

8-150 February 1989
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(26454 and Above)

The schematic on page 8-151, along with these
changes, documents instruments prefixed 2645A

and above.
DRTA BUS BI~DIRECTIONAL ) Nl Ve
—PULL=UP ==\ " " DATA BUFFER T UCELECT . T e
RESISTORS po

SWITCHES §~—'
[ , Pr0 81

8-150.1/8-150.2 February 1989
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SERVICE SHEET 14 (cont’d) Table 8-55. Y-Axis DAC Signatures

NOTE Start: A14U20 Pin 14 /
To avoid unstable signatures, the sig- C?ml;: ilﬂégg g{}n 14 >
nature analyzer’s probe tip must be ock: Ald nl .
connected through a resistor to +5 Vde. ‘ Test Signatures: -5V 865C
Use a resistor between 4.7k and 10kQ. GND 0000
Table 8-54. Data Latch Signatures A13 Test Node Signal Name Signature
Start: A14U20 Pinlid / U9 Pin 5 X128 UU2F
Stop: A14U20 Pinls on s - et
. : n
Clock: Ai4U20 Pin1 / Pin 8 X16 TA35
Test Signatures: +5V 865C Pin 9 X8 1C36
GND 0000 Pin 10 X4 4175
- : Pin 11 Xz 2HHE
A13 Test Node Signal Name Sigaature Pin 12 X1 9H05
Uil Pinil THF9
Ui0Pin} DSPLY DISABLE 0000*
Pin 3 H&73 ) ; ;
Pin 4 63AP Iy e
Pin7 0403 N VITY i
Pin 8 5P40 Ciineoh g
Pinl1 HOLD/SAMPLE THFP** PROBE 3
Pin 13 3043 :
Pin 14 0CoC CHANNEL & AN
: A v 3 Y
Pin 17 24P7 VERTICAL y. AN /
Pin 18 UUZF SENSITIV]TY T Y /
n 2.8 V/DIVISION /s E N
* The probe LED blinks (once every 3 seconds) at the 3
same rate as the A14DS1 LEDs. HORIZONTAL SENSITIVITY = 1 ms/DIVISION
** Adjust the DISPLAY 1]:Z;I?\\IEAdRIIfI Y (A13R29) until the
t signature is obtained. ignat 't b . .
gobfai;eglgtg: Qiéiiuie f; bad, | enatie cant be Figure 8-71. Y-AXIS (bottom) and Trigger (top) Waveforms
Y-Axis Drive and Point-to-Point )
Timing Waveforms Compietion of Testing
Procedure Upon completion of testing, disconnect the timing
1. With the SA test switch (A1481) set as in pod and all other test gear, return the A1481 SA
step 1a of Check 2, connect channel A of the test switch to its normal operating settings as
oscilloscope to the Y-AXIS connectoronthe = shown below, and restore the Noise Flgur'e Meter
rear panel and connect channel B to A14U20 tothe normal operating conditions. If repairs have
pin 14 using a 10:1 probe. Set the oscilloscope been made or adjustments changed, refer to the
as follows: applicable sections for post-testing procedures.
Channel A Input...... 2 V/div. (DC-coupled) SA Test Swiich (A1481)
C}lanne:!. B Input ...... 0.2 V/dlv (DC”Coupled Se“ing for Normal ﬂpera“on
Time/Division......... 1 ms/div .
Hon.zontal' Display ...Main; MAG X10 Switch Switch Setting
Vertical Display....... Alternate
Main Trigg_er .......... Internal Normal/Frun Normal
Internal Trigger....... Channel A SA1 1
. . . SA2 i
2. Turn on the Noise Figure Meter. Adjust the SAS3 1
oscilloscope horizontal and vertical positions SA4 1
and verify that the Y-Axis drive signal is as SA5 1
shown in Figure 8-71.

8-159
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SERVICE SHEET 15 (cont'd)

blanking pulse. Once A13U37B receives a low, it
will output a high to inverter A13U40D. The out-
put of A13U40D will go low to differential ampli-
fier A13U36.

A13U36 is a differential amplifier with an open
collector output. This means that the amplifier
output of A13U36 is NOT seen at output pin 7.
Instead, pin 7is the collector of a transistor which
is turned on and off by the amplifier in A13U36.If
the inverting input is higher than the noninvert-
ing input, the transistor will be turned off. If the
noninverting input is the higher, the transistor
will be turned on.

The low input from A13U 40D turns off the transis-
tor by making the inverting input lower than the
noninverting input. With the transistor off, the +5
Vde will be output from A13R59 as the PEN LIFT
signal on the Z-AXIS PEN LIFT output line. This
+5 Vdc will lift the pen, or fully blank the trace.
Pin 1 of differential amplifier A13U36 is the emit-
- ter of the output transistor, and is taken to ground
through Intensity Switch A13Q1.

intensity Switch

Transistor A13Q1lis normally on, and this grounds
the emitter of the transistor in differential ampli-

fier A13US36. Therefore, the output of the Pen Lift .

Driver is either ground (no lift or full trace inten-
sity) or Vee (blank or lift). If A13Q1 is turned off,
the ground is then made through GAIN TRACE
potentiometer A9R1.

This added resistance will form a voltage divider
with A13R59 to cause the output at the Z-AXIS to
be either Vee (blanked) or partial Vee (dim trace).
This partial mode is NOT used with the plotter or

recorder operations. Itis only used with an oscillo- -

scope to cause the brightness to change.

Channel Counter

The Noise Figure Meter is capable of handling two
channels of output. However, both channels are
output through the same three axes connectors. In
order to tell which channel is which on an oscillo-
scope display, the Noise Figure Meter reduces the
brightness of the gain trace.

Flip/flop A13U39A is hardwired to either toggle
with each clock input, or to be preset by a low input
on pin 4. The DISPLAY DISABLE line going high
to A13U40B is inverted and input to inverter

www.VvafigPFonics.com

AI3UI19A. The low into A13U19A causes a high
output, which is placed across RC network A13R63
and A13C56.

Again, the RC network is used to stretch the time
the DISPLAY DISABLE is on the input to
A13U19B. The low output of A13U19B will hold
A13U39A in a set state with the outputon pin 5 at
4 high. The high output of A13U39A will have no
effect on A13U2D until the SCOPE line is also
brought high.

If the SCOPE line is high, this indicates that the
external device is indeed an oscilloscope, and that
partial blanking is required. The DISPLAY DIS-
ABLE line will go low to turn on the display. This
releases A13U39A to allow it to toggle. Each time
the Retrace Detector is filled with ones, it outputs a
low to toggle A13U39A.

This toggle will occur at the end of each channel
having completed a full data transfer. Therefore,
the output of A13U39A will alternate levels with
each channel completion. Since the Oscilloscope
Display Controller starts over with each data
update, the same channel is partially blanked
each time.

Summary

During retrace, the pen lift driver is turned off.
This outputs Vee to totally blank the oscilloscope.
During trace, the driveris turned on. When on, the
driver outputs either ground for full trace inten-
sity, or partial Vee for partial intensity. The trace
is always partially blanked on the second data
transfer.

If two channels are in use, the second channel is
dimmer. If only one channel is in use, the same
channel is traced twice, with the second pass
dimmer. However, since the second passis written
directly on top of the first pass, no difference can
be detected by the operator.

TROUBLESHOOTING

Troubleshooting is done on the circuits of Service
Sheet 15 when a malfunction has occurred in
either the X-Axis Drive or the Z-Axis Drive of
Driver Assembly A13. It is assumed the trouble-
shooting information on Service Sheet BD5 was
used to isolate a malfunction to this service sheet.
Ifallthe tests in the following procedures indicate
correct responses, the trouble is located elsewhere
in the instrument, and not in the X-Axis Drive or

8-165
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SERVICE SHEET 15 (cont'd)

Z-Axis Drive circuits. Except where shown, the
values listed are approximate and are given as a
service guideline.

Test Equipment

Signature Multimeter .......... HP 5005B
Digital Voltmeter .............. HP 3456A
Oscilloscope ... ..ovvinin .. Tektronix 2235
Noise Source ............ovvvt.s HP 346B

General Checks

1. Turn the Noise Figure Meter on and verify
that the voltage from A13U28 pin 20 to ground
is +4.7 to +5.3 Vde.

2. On A13U23, verify that the voltage from pin 7
to ground is +15 £1Vdc, and the voltage
from pin 4 to ground is —15 =1 Vde.

3. On A13U27, verify that the voliage from the
cathode of A13VR3 (see Service Sheet 14) to
ground is +6.9 Vde. If the voltage is incor-
rect, continue troubleshooting on Service
Sheet 14.

X-Axis and Z-Axis Drive Signature
Analysis Test

Procedure
1. Check the X-Axis and Z-Axis signatures. In
the set-ups below, “/” represents a rising

edge and ““\” represents a falling edge, as set
on the signature analyzer.

a. With the Noise Figure Meter off, on the Al4
Assembly, set the SA test switch (A1481) to
the following positions:

SA Test Switch {A1481) Setling

Switeh Switch Setting
Normal/Frun Normal

SAl 0

SAZ 0

SA3 0

SA4 1

SA5 0

2. Connect the signature multimeter as shown
at the top of Tables 8-56 through 8-58. Turn
the Noise Figure Meter on and verify the
signatures in Tables 8-56 through 8-58. Trace
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any incorrect signature to a defective compo-
nent, if possible. If unable to trace the incor-
rect signature to a defective component,
replace the A13 Driver Board Assembly.

NOTE
To avoid unstable signatures, the sig-
nature analyzer’s probe tip must be
connected through a resistor to +5 Vde.
Use a resistor between 4.7k0 and 10kQ).

Tabie 8-56. Data Latch Signatures

Start: A14U20 Pinl4 /
Stop: Al4U20 Pinlé
Clock: A14U20 Pinl /
Test Signatures: +5V 865C
GND 0000
A13 Test Node Signal Name Signature
U28 Pin 1 DSPLY DISABLE 0000*
Pin 3 781P
Pin 4 3830
Pin 7 vy
Pin 8 PP11
Pin 11 HOLD/SAMPLE THEG**
Pin 13 34179
Pin 14 4HCC
Pin 17 U477
Pin 18 V436
* The probe LED blinks (once every 3 seconds) at the
same rate as the A14D81 LEDs.
** Adjust the DISPLAY LINEARITY (A13R29} until the
correct signatuere is obtained. If a signature can’t be
obtained, the signature is bad.

@ X-Axis and Z-Axis Drive Waveforms
Procediure

1.

Set the SA test switch (A1451) as in step 1a
of Check 2. On the rear panel of the Noise
Figure Meter, connect channel A of the oscil-
loscope to the X-AXIS connector and channel
B to the Z-AXIS connector. Set the oscillo-
scope as follows:

Channel A Input...... 2 V/div (DC-coupled)
Channel B Input...... 2 V/div (DC-coupled)
Time/Division......... 1 ms/div

Horizontal Display ... Main; MAG X10
Vertical Display....... Alternate

Main Trigger .......... Internal

Internal Trigger....... Channel A

HP a7k



SERVICE SHEET 15 (cont'd)
Tahle 8-57. X-Axis DAC Signatures

Tabie 8-58. Channel Counter and
Retrace Blanking Signatures

Start: A14U20 Pinld4 / Start: A14U20 Pinl4 /
Stop:  AI4U20 Pinl4 Stop: Al4U20 Pinld
Clock: AI4U20 Pinl / Clock: A14U20 Pin1 /
Test Signatures: =8V 865C Test Signatures: +5V 865C
GND 0000 GND 0000
A13 Test Node Signal Name Signature A13 Test Nade Signal Name Signature
U27 Pin 5 X128 3U6H U37Pin 10 56AA
Pin g X64 7A3C Pin12 9F'32
Pin7 X32 26HH U388 Pin 8 HOU1
Pin 8 X16 427F Pin 11 HOU1
Pin 9 X8 327p Pin 12 BBAA
Pin 10 X4 0839 Pin 13 RBAA
Pin 11 X2 1F1U U39Pin5 1905
Pin 12 X1 U979 U4l Pin 8 CPH2

2. Turn on the Noise Figure Meter. Adjust the
oscilloscope horizontal and vertical positions
and verify that the X-Axis and Z-Axis drive
signals are as shown in Figure 8-75.

CHANNEL B

W\\ | \\L
N

NN

CHANNEL A Y
\

L"'—ﬂnﬁ—..

HORIZONTAL SENSITIVITY = 1 ms/DIVISION
VERTICAL SENSITIVITY = 2 V/DIVISION:
(SETTINGS ARE FOR BOTH CHANNELS)

Figure 8-75.X-AXIS [Botiem} and
Z-AXIS {Top} Orive Signals

www.VERIé¥ronics.com

Completion of Testing

Upon completion of testing, disconnect the timing
pod and all other test gear, return the A1481 SA
test switch to its normal operating settings as
shown below, and restore the Noise Figure Meter
tothe normal operating conditions. If repairs have
been made or adjustments changed, refer to the
applicable sections for post-testing procedures.

SA Test Switch [A1481) Setting
for Normai Operation

Swilch

Switch Setting

Normal/Frun
SAl
SA2
S5A3
SA4
SA5

Normal

e e

8-167
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P/O A13 ASSEMBLY

Figure 8-76. P/8 A13 Driver Assembly Campenent Locations (X-Axis and Z-Axis Drive}
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Figure 8-79. P/0 A14 Controller Assembly Component Locations (Remete Interface; HP-1B)
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DATA BUS

|
|
|
E b <
|
|
|
1

MICREPROCESSOR PIA /\"‘Jr_'__‘__““'_“> VOLTMETER
GOKTROLLER
RO MEMORY CONTROLLER DRIVER

DIGITAL SECTION BLOCK DIAGRANMS BD4 AND BDS

s RD
b3 READWR1TE |READ
HE-18 CONTROL  |oorp
e N
< DGH-D7R | we-1p N
| hATA BUE
N INTERFACE PN\ 1) DATE
I ABO—AB2 ADAPTER CONTROL .
AN SHARE TRANSCE IVER
INTERRUPT REQUEST = ”g ;
RESET N ATR
4 MHzZ " -
) ATNREM DIAGHOSTIC o
N DAGHOSTIC “Dfsv
4 DO-D7 N LED AND
CONTROL CREN
LATCH CATN HP-18 CONTROL,/ | CONTROL MANDSHAKE
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Figure 8-80. Controller — Remote Interface [HP-IB) Block Diagram
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SERVICE SHEET 18

POWER SUPPLY AND NOISE SOURCE DRIVE
P/O A% POWER SUPPLY ASSEMBLY

A12 NOISE SOURCE DRIVE ASSEMBLY
REFERENCES

Biock Diagram — Service Sheet BD2
Section III — Operator's Checks
Section VIII — Power-Up Checks

PRINCIPLES OF OPERATION

General

The Power Supply and Noise Source Drive cir-
cuits provide all of the power required by the
various circuits and circuit boards used through-
out the Noise Figure Meter. The +5 Vdc is sup-
plied to the logic circuits and is therefore regu-
lated to within +0.20 Vde. Both 2 +15 Vdc and a
—15 Vde is provided for the various analog
devices, and are regulated to within +1.0 Vde.
The external Noise Source requires a pulsed +28
Vdc which is provided by the noise gsource drive
circuit, and is regulated to within +2.8 Vdec.

All four power supplies share a common AC
power source. The input Vac line power can be at
110V, 120V, 220V, or 240V. The selected power is
routed through fuse F1; the main line fuse. The
value of F1 is selected to match the input line
voltage. Selection of the line voltage is made by
Line Power Assembly A15, which contains a line
filter and a pin-out card for the line power
selection.

The selected line power is routed through LINE

switch S1 to power transformer T1. Transformer -

T1 provides three sets of low voltage AC power,
and a common ground. The +5 Vdc supply is
supplied with 10.9 Vac, while the two 15V sup-
plies share 20.3 Vac. The +28 Vdc supply is pro-
vided with an initial input of 39.9 Vac. This
higher voltage is taken from the outside wind-
ings of the transformer and contains a high
impedance. A short on the +28 Vde line would
not blow the main line fuse. Therefore, the +28
Vdc circuit contains its own fuse, ASF1. A filter
network is connected to the outputs of the trans-
former for the +28V, +5V, +15V and ~—15V power
supplies to reduce conducted emissions.

+5 Vdc Power

10.9 Vac is input to the +5V full wave rectifier
(A9CRSA and ASCR5B). The output of the full
wave rectifier is filtered by A9C9, and then regu-
lated by A9U2 to within +0.20 Vdc. The voltage
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is adjustable, and is set to +5 Vdc by ASR9. The
regulated +5 Vde is again filtered and routed to
both +5V power on indicator A9DSI1-A and the
+5V overvoltage protection circuit. In the event
of over voltage, zener diode A9VR4 will conduct,
once the voltage across it rises above +5.6 Vdc.
When the +5 Vde supply voltage reaches about
6.3 Vde, A9Q4 turns on and shorts out the +5
Vdc supply. This will cause A9U2 to current
limit. At the same moment that A9Q4 is turned
on, A9Q5 (located in the <15 volt supply) is also
turned on to draw more current and blow the line
fuse. A circunit overload will also either blow the
main line fuse or cause ASU2 to current limit.
The +5 Vde is provided to power the Noise Fig-
ure Meter logic devices.

+15 Vdc Power

20.3 Vac is input to the +15V full wave rectifier
{ASCR3 and ASCR4). The output of the full wave
rectifier is filtered, and then regulated by A9U1
to within =1 Vdec. The regulated +15 Vdc is
again filtered and routed to +15V power on indi-
cator ASDS1-B. In the event of an overload, reg-
ulator AQU1 will current limit. A9Q5 is turned on
by zener diode ASVRA4 in the event of over volt-
age at the +5 volt supply to blow the line fuse.
The +15 Vdc is provided to power the Noise
Figure Meter analog devices. A reference +15
Vdc is also provided to the +28 Vdc supply to
prevent that supply from functioning, if the -+15
Vde should fail. Since the —15 Vdc supply shares
a common power source with the +15 Vde, a fail-
ure in the —15V would cause a failure of the
+15V, and aiso inhibit the +28 Vde.

~15 Vde¢ Power

20.3 Vac is input to the —15V full wave rectifier
(A9CR6 and AICRT). The output of the full wave
rectifier is routed to the line overvoltage protec-
tion circuit. The function of the overvoltage pro-
tection circuit is to prevent damage to the instru-
ment in the event that the pin-out card irn Line
Power Assembly Al5 is set to the wrong line
voliage.

If this should occur, zener diode A9VR1 wil! con-
duct and turn on A9Q3. When A9Q3 conducts, it
shorts out the —15V supply, and blows the main
line fuse. Also, when A9Q3 conducts, ASCRS
turns off to prevent the surge current from A%C13
from damaging A9Q3. Under normal conditions
the output of the —15V full wave rectifier is fil-
tered by A9C13 and regulated by A9US. The reg-
ulated —15 Vde is again filtered and used to
power the Noise Figure Meter analog devices.
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SERVICE SHEET 18 (cont’d)

When indicator ASDS1-C is illuminated, the —15
volt supply is up. However, the indicator provides
no indication of what the actual voltage is.

+28 Vdc Power

The —28 Vdc power is used exclusively to drive
the Noise Source. Input to the +28 volt regulator
circuit is from the full wave rectifier diodes
A9CR1 and A9CR2. A9C7 filters the output of
the full wave rectifier. A9F1 provides stress relief
for the transformer in the event that A9C7 should
short. A9Q2 and AI12VRI form a pre-regulator
circuit which maintains a constant voltage at
the series pass transistor. This limits the work-
ing range of the +28V regulator (A9Q1 and
Al12U1). The output level of the supply is set by
A12R7. Reference voltage for the regulator is
derived from the +15 Vdc supply using a divider
consisting of Al2R3 and A12VR2. Regulator
Al12U1 is turned on and off by the controller
through transistors A12Q1 and A12Q2. The con-
troller pulses the +28 Vdc output at a rate of
approximately eleven times per second as indi-
cated by the flashing of A12DS1. Current sens-
ing resistor A12R5 causes the regulator to shut
down in the event of a current overload. A12C2
prevents RF feedback from entering the power
supplies. The +28 Vdc is not grounded in the
Al2 Power Supply Assembly. Instead, the ground
is taken to the external chassis of the Noise
Figure Meter.

Grounding

All grounds are tied together and to the instru-
ment chassis at the star ground point at the rear
of the power supply printed circuit board. “3"
ground is the power supply regulator ground
connection to the grounding point. “2” ground is
the digital ground connection to the grounding
point. “1” ground is the analog ground connec-
tion to the grounding point.

TROUBLESHOOTING

Troubleshooting is done on the circuits of Ser-
vice Sheet 18 when a malfunction has occurred
in orne or more power supplies or when the Noise
Source is inoperative. Except where shown, all
values listed are approximate and are given as a
service guideline.

Test Equipment

Oscilloscope ................... Tektronix 2235
Systems DVM . ................ HP 3456A
8-180
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{ v 1) General Voltage Checks

Purpose. To verify that all dc voltages are pres-
ent, and that the +28 Vdc is pulsing.

WARNING

Dangerous voltages are present in the
Al5 Line Power Assembly and at the
inputs of transformer T1.

1. Use test point A9TP4 for the ground reference
and verify that the +15 +1.0 Vdec is present
at test point A9TP2, and that the —15 +1.0
Vdc is present at test point A9TP1.

2. Verify that the +5 Vdc is present at A9TPS,
and that the +28 Vdc is present at test point
Al2TPIL.

NOTE
If the controller is pulsing the +28 Vdc
supply, it will be necessary to use the

oscilloscope to measure the level of the
+28 Vdc.

{ v 2 ) Total Power Failure

Purpose. To isolate the cause of a total power
failure. (A total power failure is defined as when
all four de outputs have failed.)

1. Ensure that main line fuse F1 has not blown.
If not, ensure that the unit is plugged into an

active line source, and that the power switch
is ON.

2. Disconnect the unit from the line source, and
verify that the unit is set for the correct line
voltage. If the correct line voltage is selected,
use an ohmmeter to verify that temperature
switch 82 is closed.

3. If fuse F1 was blown, disconnect ﬂae cables
from the connectors A9J2 and A9J3. Replace
the fuse and apply power.

4._ If fuse F1 does not blow again, verify that all

four voltages are present. If the voltages
appear normal, the trouble is not in the power
supply, but in one of the loads.

5. If fuse F1 does blow again, the trouble is
internal to the power supply. Remove the
line power, and make a visual inspection of
the various power supply devices. Check for
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SERVICE SHEET 18 {cont'd)

any sign of burning or discoloration. If any
device shows damage, proceed to the check
for the power suply in which the device is
located.

Measure the resistance from test points
A9TP5, A9TP6, A9TP7, and Al2TP3 to
ground. If any test point shows a short (less
than 100 ohms), proceed to that check in
which the test point is located.

Measure the resistance from test points
A9TP1, A9TP2, A9TP3, and A12TPI1 to
ground. If any test point shows a short (less
than 100 ohms), proceed to that check in
which the test point is located.

{ « 3 ) +28 Vdc Noise Source Power Supply.

Purpose. To verify that the 28 Vdec power supply
is at the correct level and that the supply is
properly pulsed.

1.

o

If A12D81 is not lit, verify that fuse A9F1 is
not blown. If fuse is blown, disconnect the
Noise Source, replace the fuse, and apply
power.

If the fuse does not blow, verify that the +28
Vde is present and pulsing. If the +28 Vde is
correct, the trouble is external to the instru-
ment; otherwise, go to step 5.

If the fuse blows, remove power and measure
the resistance from test point AI2TP3 to
Al12TP2 (ground). If the resistance is less
than 100 chms, check the following compo-
nents in the order shown; A9Q2, ASC7, A9R2,
AlI2VRI, A9Q1, and A12U1.

Measure the resistance from test point
A12TP1 to A12TP2. If the resistance is less
than 10 ohms, check the following compo-
nents in the order shown; A9Q1, ASU1,
Al12Q2, and A12CR4.

If in step 2, the fuse did not blow, but the +28
Vdc is missing or incorrect, verify that there
is +6.9 Vdc on Al12U1-3. If the voltage is
incorrect, verify that there is +15 Vdec on
A12R3.

If the +15 Vdc is incorrect, the trouble is in
the +15 Vde supply, otherwise check the fol-
lowing components in the order shown:
Al2U1, A12VR2, A12C1, A12R3, and A12R5.

www.vafu&tfonics.com

7. If in step 2, the fuse did not blow, and the

+28 Vdc is at the correct level, verify that the
+28 Vdc is puising. If the pulsing is incor-
rect, verify that the control pulses are present
on A12R2.

If the control pulses are missing, the trouble
is in the controller, or a Special Function has
been selected which turned off the pulsing. If
the pulses are present, check the following
components in the order shown; AIZ2Q1,
Al12Q2, A12U1, and A12CR3.

Once the +28 Vdc has been restored, recon-
nect all cables, apply power and verify that
the level is correct.

NOTE
If the problem recurs, there is the dis-
tinct possibility that the trouble is in
the Noise Source, or in the cable con-
necting the Noise Source to the Noise
Figure Meter.

+15 Vdc Power Supply

Purpose. To verify that the +15 Vde power suppiy
15 at the correct level.

1.

If ASDS1-B is not lit, cautiously check the
temperature of ASU1. If the device is hot,

allow fime to cool down. Disconnect the
cables at ASJ3 and AS8J2.

Apply power and verify that the +15 Vde is
correct. If the level is correct, the problem is
in one of the loads.

If the +15 Vdc is incorrect, measure the resis-
tance from test point A9TP6 to ground. If the
resistance is less than 100 chms, check the
following components in the order shown;
A9UJ1, A9C12, ASCSE, A9R3, ASCR3, A9CR4,
and A9CR9.

Measure the resistance from test point ASTP2
to ground. If the resistance is less than 10
ohms, check the following components in the
order shown; ASU1, A9CRI11, A9C16, and
A12U71.

Once the +15 Vdc has been restored, recon-

nect all cables, apply power and verify that
the level is correct. '
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SERVICE SHEET 18 (cont'd)

TEN
{ + 5 +5 Vdc Power Supply

Purpose. To verify that the +5 Vdc power supply
is at the correct level.

1. If ASDSI-A is not lit, cautiously check the
temperature of A9U2. If the device is hot,

aliow time to cool down. Disconnect the
cables at A9J3 and A9J2.

2. Apply power and verify that the +5 Vde is
correct, If the level is correct, the problem is
in one of the loads.

3. If the +5 Vdc is incorrect, measure the resis-
tance from test point A9TP5 to ground. If the
resistance is less than 100 ohms, check the
following components in the order shown:
A9U2, A9C10, A8C9, A9R5, A9Ci4, and
A9CRS5.

4. Measure the resistance from test point A9TP3
to ground. If the resistance is less than 10
ohms, check the following components in the
order shown; ASUZ, A9Q4, A9CRI13, AIRY,
and A9C17.

5. Once the +5 Vdc has been restored, reconnect
all cables, apply power and verify that the
level is correct. (Measure the +5 Vdc at pin
A14J5-1 on the Al4 Controller Assembly.)

(¥ 6 ) -15 Vdc Power Supply

Purpose. To verify that the —15 Vdc power supply
is at the correct level.

8182
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1. If A9DS1I-C is not lit, cautiously check the
temperature of A9U3. If the device is hot,
allow time to cool down. Disconnect the
cables at A9J3 and AS9J2.

2. Apply power and verify that the —15 Vdc is
correct. If the level is correct, the problem is
in one of the loads.

3. Ifthe —15 Vdc is incorrect, measure the resis-
tance from test point A9TP7 to ground. If the
resistance is less than 100 ohms, check the
following components in the order shown:
A9U3, A9Q3, A9CRS, ASCR7, A9C13, A9C15,
A9R7, and A9CR12.

4. Measure the resistance from test point A9TP1
to ground. If the resistance is less than 10
ohms, check the following components in the
order shown; A9U3, A9CR14, A9C18, and
A9CIS.

5. Once the —15 Vdc has been restored, recon-
nect all cables, apply power and verify that
the level is correct.

Compietion of Testing

Upon completion of testing, place all switches in
their original positions, remove all test gear, and
restore the Noise Figure Meter to the normal oper-
ating condition. If repairs have been made, or
adjustments changed, refer to the references listed
in the front of this section. Then refer to the
applicable sections for post-testing procedures.
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Figure 8-86.A1Z Noise Source Drive Assembly
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(26454 and Abouve)

The schematic on page 8185, along with these
changes, documents instruments prefixed 2645A
and above.

AS Power Supply Assembly:

R18
(2645A and above) Add an asterisk.

Al2 Noise Source Drive Assembly:

R1
{2645A and above) 1.10k ochms

8-184 February 1989
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8-40. SCHEMATIC SYMBOLOGY
8-41. Basic Logic Symbology

The logic symbols used in this manual are based
on the American National Standards Institute
{ANSI) Y32.14-1973, “Graphic Symbols for Logic
Diagrams (Two State Devices).” A summary of
this symbology is provided to aid in interpreting
these symbols.

Power supply and ground connections are not
shown on the symbols. This information is tabu-
lated on the right margins of the service sheets.

Gates and Qualifiers. This section includes a brief
description of the basic logic symbols used on the
service sheets, a summary of indicator symbols, a
discussion of contiguous blocks, control blocks, and
dependency notation, and a summary of symbol-
ogy for some of the more complex devices.

Qualifiers are that portion of a device symbol that
denotes the logic function. For example, “&”
denotes the AND function. Figure 8-89 shows some
basic logic symbols and their qualifiers.

indicator Symbols. Indicator symbols identify the
active state of a device's input or output, as
shown in Figure 8-90.

Contiguous Blocks. Two symbols may share a com-
mon boundary, parallel or perpendicular to the
direction of the signal flow. Note thatin the exam-
ples shown in Figure 8-91, there is generally no
logic connection across a horizontal line, but there
is always an implied logic connection across a ver-
tical line. Notable exceptions to this rule are the hor-
izontal lines beneath control blocks and between
sections of shift registers and counters (dividers).

Dependency Notation. Dependency notation sim-
plifies symbols for complex integrated circuit ele-
ments by defining the relationship between in-
puts and outputs without actually showing all
the elements and connections involved (see Fig-
ures 8-92 through 8-94). The following examples
use the letter A for address, C for control, G for
AND, V for OR, and F for free dependencies.

The dependent input or output is labeled with a
number that is either prefized (e.g.,1X) or sub-
scripted (e.g.,X1). Note that many times a con-
trolled line may already be labeled with a number
that indicates input or output weighting (for
example, in a coder). In this case, the controlling
or gating input will be labeled with a letter.

Common Control Block. The control block is used

www.valueteonics.com
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in conjunction with an array of related symbols
in order to group common logic lines. Figure 8-95
shows how the control block is usually repre-
sented. Figure 8-96 shows a quad D-type flip-flop
with reset. This can be redrawn as shown in Fig-
ure 8-97. Note that the representation shown in
Figure 897 can be used when the flip-flops are
functionally scattered around the schematic (i.e.,
not used as a quad unit).

8-42. Complex Device Symbology

Figures for complex device symbology show how
the basic symbols can be combined to illustrate
the behavior of fairly complex devices.

Shift Register. The shift register (see Figure 8-98)
control block shows common inputs to a bidirec-
tional shift register. Notice that “>m” means
shift the contents to the right or down by “m”
units. And “<!m” means shift the contents to the
left or up by “m” units. Note: If m=1, then “m”
may be omitted. Inputs “a” and “b” are each
single IC pins that have two functions.

Input“a”enables one of the inputs to the top D-type
flip-flop (1D) and also shifts the register contents
down “m” units. Input “b” enables one of the
inputs to the bottom flip-flop (2D), and also shifts
theregister contents up “m” units. Input “c” loads
all four flip-flops in parallel (3D). Input “d” is a

. common reset. The output delay indicator is used

because these are master-slave flip-flops.

AND-OR Selector. The selector control block sim-
plifies the AND portion of a guad AND-OR select
gate (see Figure 8-99). When G1 is high, the data
presented at the “1” inputs is gated through.
When G2 is high, the data presented at the “27
inputs is gated through.

UP-DOWN Counter. The counter control block
shows common inputs to a Presettable Decade
UP-DOWN Counter (see Figure 8-100). Notice that
“+m” means count up (increment the count) by
“m”; ““m” means count down by “m.” Note: if
m=1], then “m” may be omitted. Since the D-type
flip-flops are master-slave, the output delay indi-
cator is used.

The “=9,+1” and “=0,-1" notation defines when
the carry and borrow outputs are generated. They
also define it as a decade counter; a binary coun-
ter would have the carrvindicated with “=15,+1.”
Flip-flop weighting is indicated in parentheses.
Input “C1” allows all four “D1” flip-flops to be -
preset in parallel.
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NAND GATE
i
AND GATE & X A B X
A B X B H H L
A— H H H H L H
; & X H L L OR GATE WITH L H H
. L H L INVERTED INPUTS L L H
L L L
A
8 X
NOR GATE
A
B X A 3 X
H H
OR GATE X 5 > j i é
N . v v " AND GATE WITH L v i
:ED_ N I A INVERTED INPUTS T
B L H i"i A N
L L L o_n| & X
BUFFER
A X
A X H H
L L
EXCLUSIVE-OR
GATE A B X
H H L
o s N VN IR B A
B—f S L H H
L L L
A X
A X H L
| L H
INVERTER
OPEN COLLECTOR
_ . OPEN EMITTER
OUTPUTS (TTL) " QUTPUTS (ECL)
S % -+
INPUTS S EXTERNAL i
:D <& ‘@ PULL-UP INFUTS 1 6 ) O —
RESISTOR — ECL
EXTERNAL ;
PULL-DOWN _y
RESISTOR
Figure 8-89. Basic Logic Symbols and Qualifiers
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Active High Input

Active High Output

ki

Active Low Input

A —

Active Low Ouiput

Low-to-High
Edge Sensitive

_J:>.> I—

High-to-Low
Edge Sensttive

Delayed Qutput
{Active High Input)

BN —]........_

Delayed Quiput
{Active Low Input)

E —

ACTIVE LEVELS

i
| __/E—_—\_~ ACTIVE HIGH inputs and outputs are indicated by the

— o ACTIVE i absence of the polarity incicator symbol.
i LEVEL

' : ACTIVE LOW inputs and outputs are indicated by the
4 ! presence of the polarity indictor symbol ().
ACTIVE

.............‘,‘ I..‘......
LEVEL
A
EDGE SENSITIVE INPUTS
b
N TN\
! ! EDGE SENSITIVE (low-to-high) inputs are indicated by the
i/ presence of the dynamic indicator symbol {—[> ).
ouTPuT ! "
INPM EDGE SENSITIVE (high-to-iow) inputs are indicated by the
i presence of both the dynamic ingicator and the polarity
'/l_ indicator symbois (_lbD).
QUTPUT b

DELAYED OUTPUT RESPONSE
|
|

QUTPUT DELAY indicator symbol { T ) shows that the

CUTPUT /
output becomes effective affer the input signal returns to its

;
|
!
|
weuT N\ A inactive state.
1
z
;
I

/_

QUTPUT

INHIBIT INPUTS

INHIBIT indicator symbol {+) indicates an nput that, when
active, inhibits {btocks) the ouiput(s) from achieving thair
active states {the outputs remain inactive).

ANALOG LINES

ANALDG indicator sympot (X) indicates a line that has an
analcg input or output.

Figure 8-90. Indicator Symbols
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L1

)
S/

L1

—
*

r—

PR
>
vt

NO LOGIC
, LOGIC
CONNECTION CONNECTION /
=1) FF =1l & [FF
| &P — >
i E==—
A N— e w
Figure 8-81. Contiguous Blocks
The input that controis or gates
other inputs is labeled with a C
—da oraG, folfowed by an identifying c If @ particular device has only
number. one gating or control input, then
The controlied or gated input or the identifying number may be
— 1 output is labeled with the same  — T, eliminated and the refationship
number. [n this example, 1 is shown with a subscript.
cenirolted by G1.
— Gi -1 (Gt , _
& If the input or output is affected
When the controlied or gated by more-than one gate or control
X4 Iﬂﬂ{_lf‘ or output qlready has a Xi 2 input, then the identifying num-
i { functional !abp}i (Xis GSEQ here), R bers of each gate or controf
that label will be prefixed or [ input will appear in the prefix or
— subscripted by the identifying __ | subscript, separated by com-
number. 62 mas. in this example, X is con-
trolied by G1 and G2.
—1 1X —t 12X
/ J
Figure 8-92. AND Dependency Notation
, XY 1, x=Y
A3 34 }——  When GAis active, the active address line
A2 2, b (0 through 3) is the decoded value of the
— 1 e oR —i1 ; 1and 2 binary inputs. When the controlled
A address lines have a functional value, that
—ea AG T —dea Oa ™™ value will be prefixed or subscripted by the
identifying letter.
Figure 8-93. Address Dependency Notation
8190
ice . HP 8970B
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G When a V input is active, the output will be in its active state.
- —1 1.2 b— With the V input inactive, the device functions as if the V input
doesn't exist,
7
When an F input is active, the output is enabled to functicn
— G normally. When an F input is inactive, the output becomes a
. Py high impedance, effectively removing that device from the
circuit.
—1f2 S3-STATE The 3-STATE label is sometimes used with the free dependency

notation.

Figure 8-94. OR and Free Dependency Notation

q 1
CONTROL BLOCK RESET ; l N - 3
. CLOCK — g > C B
DATA~—| De
> ARRAY l P - I 7
, 5| * > C W
J DATA I De I
. MR 10
Figure 8-95. Common Coniral Block l ° N e FF -—JT
12 I b._i___
DATA De
: I I
RESET —I> R R EF 15
9 I >0 Im
cLock —P ¢ 13
DATA i De
REG :
o FF -2 - _ ]
I Bc [~ 3
7
B P _
DATA ¢ ¢ -\-?0 Figure 8-97. Quad D-Type Latch {Individual}
12 FF e
— i Quad D-Type lLatch. The register control block
3 15 illustrates a quad D-type latch (see Figure 8-101).
,_1_.. FF 4 There is a common active-low reset (R), and a
L 0c ]
common edge triggered control input (C). Since
there is only one dependency relationship, the
controlling input is not numbered and the con-
Figure 8-86. Quad D-Type Latch (Combined) trolled functions (D} are subscripted with a C.
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a ey 1]

Cm —+m
D_E#_m —-m =941 f— i
€ e (3 —{R

T ] I"'
_] |_ —1 Dy FF T

—d30 FF )
—~—i 1D 1 FF
= 0 @
1 T FF
brog T
FF . .
-1 3D BN s s
10 g T
—13D FF I
-1 20
Figure 8-88. Shift Register Figure 8-100. Up/Dewn Counter
]
—1s1 SEL : N REG
—l62 —pe
J— EF —
] ; =1 S —1 D¢ S
—1 FF —
—y o e N
— 1 FF Eaam
, = e —10¢ L
—t EE —
—f =1 - D¢ A-N—
Figure 8-09. AND-OR Selector Figure 8-101. Quad D-Type Latch
8-43. Schematic Diagram Notes information summarizing the symbology used to

Table 8-59, Schematic Diagram Notes, has sche- represent the devices in the Noise Figure Meter.

matic diagram information and digital reference
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Table 8-59. Schematic Diagram Notes [1 of 8}

Test point symbols, Stars are numbered or lettered {for casy correlation
of schematic diagrams, procedures, and locator illustrations.

Star shown connected to
circuit signiifies measuring aid
(metal post, circuit pad, ete,)
provided.

Arrow connecting star to meas-
urement point signifies no
measuring aid provided.

interconnection information.

Circied letter indicates. circuit
path continues on another
schematic diagram. Look for
same circled letter on service
sheet indicated bv adjacen:

Assembly part number

Assembly name

Assembly designation

Stage name SN —

bold number {3, in this
example).

Plug-in connection information.
Socket designation for A2 assembly.

Number indicales
pin of socket (XAZ}

J3 not mounted

Y/

/

AZ DC REGULATOR ASSY (08708-60007)
re— v r— —— l — XA2 on assembly AZ.
SERIES [ :
REGULATOR t
w | IR — 1 >03
| 13
T & N \] L ol
2 T i 7 { 54 > +
! I a1 | !
| i 18540071 .
| ] REFERENCE DESGHATIONS ITHIN QYT tNED f i + = s
L St s Eurtes” Sl Beuia
~ 947 1 {2 € Bk BEbn stk 0% ‘OTHER CONPOMEWTS ARE
; | RIT oy Cl'
3 2500 80 pF 4
== 8 Non-piug-in
& conneciion
5 ; @_ information.

: Solder point
] named.

Circuit beard common

Dagger indicates

circuit change, See
section Vi1,

Conducting connection
to chassis or frame.

Asterisk indicates faciory
selected components, (See
section V),

Value shown is average or maost
commonly selected value.

Wire color code. Code used (MIL-STD-681) is the
same as the resistor color code. First number
identifies the base color, second number the wider
stripe, and the third number the narrower stripe.

Exampie: denotes white base, vellow
wide stripe, violet narrow stripe.

/ REFERENCE DESIGNATION
Connector symbols within the NO PREFIX A2 ASSY
borderlines of circuit assemb- A7 o1
lies signify connections to the
assemnbly which are separate from B aQl
those made through the integral XA2 Ri
piug part of the assembly.

Value seiected for best operation.

NOT ASSIGNED

Reference designators deleted
by cireuit changes are listed .
h:m & Assemnbly reference designator(s).
Large numbers in tower night
corners of schematic diagrams
are service sheet numbers.
They are provided for ¢on-
venience in tracing inter
connections.

List of all the reference desig-
nations on the diagram.

ny o2 iun

www.valuetronics.com
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Tabie 8n59'. Schematic Diagram Notes {3 of 8}

SCHEMATIC DIAGRAM NOTES

Indicates multiple paths represented by only one line. Letters or names identify
A b individual paths. Numbers indicate number of paths represented by the line.

? Coaxial or shielded cable.
""Q\\3

-1 Relay. Contact moves in direction of arrow when energized.
o
L
— Indicates a pushbutton switch with a momentary (ON) position.
.-m.;.--.—&m
H
@ Indicates a PIN diode.
h 2 Indicates a current regulation diode.

Indicates a voltage regulation diode.

Indicates a Schottky (hot-carrier; diode.

3
@
Lo

hoi i

m;a Multiple transistorsin a single package—physical location of thepinsisshown in
package outline on schematic.

ey

Identification of logic families as shown (in this case, ECL).

@@

Indicates an opto-isolator of a LED and a photoresistor packaged together. The
resistance of the photoresistor is a function of the current flowing through the LED.

k
———

<.
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Table 8-89. Schematic Biagram Notes (4 of 8]

m | —

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Input and Output Indicators

Implied Indicator—Absence of polarity indicator (see below! implies that the
active state is a relative high voitage level. Absence of negation indicator (see
below! implies that the active state is a relative high voltage level at the input or
output.

Polarity Indicator—The active state is a relatively low veltage level.

Dynamic Indicator—The active state is a transition from a relative low to a
relative high voltage level.

Inhibit Input—Input that, when active, inhibits (blocks) the active state outputs of
a digital device.

Analog Input—Input that is a continuous signal function (e.g., a sine wave).

Polarity Indicator used with Inhibit Indicator—Indicates that the relatively low
level signal inhibits (biocks) the active state outputs of a digital device.

Output Delay—Binary output changes state only after the referenced input (m)
returns to its inactive state (im should be replaced by appropriate dependency or
function symbols).

Open Collector Qutput—Output that must form part of a distributed connection.

8-196
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Table 8-58. Schematic Diagram Notes {5 of 8}

DIGITAL SYMBOLOGY REFERENCE INFORMATION

input and Output Indicators (Cont'd)

www.valuetronics.com

3-STATE Three-state Output—Indicates cutputs that can have a high impedance (dis-
connect; state in addition to the normal binary logic states,
Combinational Logic Symbeols and Functions
& AND-—All inputs must be active for the output to be active.
=1 OR—One or more inputs being active will cause the output to be active.
=2m Logic Threshold—m or more inputs being active will cause the cutput to be active
ireplace m with a number:.
=] EXCLUSIVE OR—Output will be active when onetand oniy one: input is active,
""""""" =m m and oniy m=—Outpit will be active when m rand only m/ inputs are active
ireplace m with a number).
= Logic Identity —Output wiil be active only when all or none of the inputs are active
{i.e., when all inputs are identical, output will be active).
Amplifier—The output will be active only when the input is active (can be used
with polarity or logic indicator at input or output to signify inversion).
XY Sigﬁai l.evel Converter~Input levelis: are different than output levells).
4+ Bilateral Switch—Binary controlled switch which acts as an on/off switch to
analog or binary signals flowing in both directions. Dependency notation should
be used to indicate affecting/affected inputs and outputs, Note: amplifier symbol
twith dependency notation) should be read to indicate unilateral switching.
X—Y Coder—Input code (X) is converted to output code (Y; per weighted values or a
table.
{Functional The following labels are to be used as necessary to ensure rapid identification of
Labels) device function.
MUX Multiplexer—The output is dependent only on the selected input.
DEMUX Demultiplexer—Only the selected output is a function of the input.
CrU Central Processing Unit
PIO Peripheral Input/Output
SMi Static Memory Interface
8-197



Table 8-59. Schematic Diagram Notes (5 of B)

1.0

-+ m

(Functionai
Labels)

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Sequential Logic Functions

Monostable—Single shot multivibrator. Output becomes active when the input
bec_omes active. Dutput remains active {even if the input becomes inactive) for a
period of time that is characteristic of the device and/or circuit.

Oscillator—The output is a uniform repetitive signal which alternates between the
high and low state values, If an input is shown, then the output will be activeif and
only if the input is in the active state.

Flip-Fiop—Binary element with two stable states, set and reset. When the fiip-flop
1s set, its outputs will be in their active states. When the flip-flopis reset, its outputs
will be in their inactive states,

Toggie Input—When active, causes the flip-flop to change states,
Set Input—When active, causes the fiip-fiop to set.

Reset Input—When active, causes the flip-flop to reset.

J Input—Analogous to set input.

K Input—Anaiogous to reset input.

Data Input—Always enabled by another input {generally a C input-—see Depen-
dency Notation). When the D inputis dependency-enabled, a high level at D will set
the flip-flop; a low level will reset the flip-flop. Note: strictly speaking, D inputs
have no active or inactive states—they are just enabled or disabled. _

Count-Up Input—When active, increments the contents (count) of a counter by
“m” counts {m is replaced with a number).

Count-Down Input—When active, decrements the contents (count) of a counter by
“m’ counts (m is replaced with a number).

Shift Right (Down) Input—When active, causes the contents of a shift register to
shift to the right or down “m” places (m is replaced with a number),

Shift Left (Up) Input—When active, causes the contents of a shift register toshift to
the left or up “m” places im is replaced with a number).

NOTE

For the four functions shown above, if m is one, it is omitted.

The following functional labels are to be used as necessary in symbol build-ups to
ensure rapid identification of device function.

8-198
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Tabie 8-b8. Schematic Dizgram Notes (7 of 8}

mCNTR

REG

SREG

ROM

RAM

mAm

Gm

Cm

Vm

Fm

DIGITAL SYMBOLOGY REFERENCE INFORMATION
Sequential Logic Functions (Cont'd)

Counter—Array of flip-flops connected to form a counter with modulus m (m is
replaced with a number that indicates the number of states; 5 CNTR, 10 CNTR,
etc... '

Register—Array of unconnected flip-flops that form a simple register or latch.

Shift Register—Array of flip-flops that form a register with internal connections
that permit shifting the contents from flip-flop to flip-flop.

Read Only Memory—Addressable memory with read-out capability only.

Random Access Memory—Addressable memory with read-in and read-out
capability. .

Dependency Notation:

Address Dependency—Binary affecting inputs of affected outputs. The m prefix is
replaced with a number that differentiates between several address inputs, indicates
dependency, or indicates demuitipiexing and multiplexing of address inputs and
outputs. The m suffix indicates the number of cells that can be addressed.

Gate (AND) Dependency—Binary affecting input with an AND relationship to
those inputs or outputs labeled with the same identifier. The m is replaced with a
number or letter (the identifier:.

Control Dependency~-Binary affecting input used where more than asimple AND
relationship exists between the C input and the affected inputs and outputs (used
only with D-type flip-flops).

OR Dependency—Binary affecting input with an OR relationship to those inputs or
outputs labeled with the same identifier. The m is replaced with a number or the
letter ithe identifier!.

Free Dependency—Binary affecting input acting as a connect switch when active
and a disconnect when inactive. Used to control the 3-state behavior of a
J-state device.

NOTE

The identifier (m) is omitted if it is one—that is, when there is only one dependency
relationship of that kind in a particular device. When this is done, the dependency
indicator itself (G, C, F,or V) is used to prefix or suffix the affected (dependent) tnput
or output. :

P R
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Table 8-53. Schematic Diagram Notes (8 of 8)

DIGITAL SYMBOLOGY REFERENCE INFORMATION

Miscellaneous
H Schmitt Trigger — Input characterized by hysteresis; one threshoid for positive
going signals and a second threshold for negative going signals.

Active Activg State — A binary pﬁysicgl or logical stgte that c_orres.ponds to the true
of an input, an output. or a function. The opposite of the inactive state.
Enabled Condition — A logical state that occurs when dependency conditions
Enable are satisfied. Although not explicitly stated in the definitions listed above,
functions are assumed to be enabled when their behavior is described. A con-
venient way to think of it as follows:

A function becomes active when:
¢ itis enabled (dependency conditions — if any — are satisfied)
¢ and its external stimulus {e.g., voltage Jevel) enters the active state.
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