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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 has been designed and tested in
accordance with international standards.

SAFETY SYMBOLS

A Instruction manual symbol:  the product will be marked with this symbol
when it is necessary for the user to refer to the instruction manual (refer to
Table of Contents).

f Indicates hazardous voltages.

-.1_— Indicates earth (ground) terminal.

The WARNING sign denotes a hazard. It calls attention {0 a procedure,
practice, or the like, which, if not correctly performed could result in
personal injury. Do not proceed beyond a WARNING sign until the
indicated conditions are fully understood and met.

! WARNING |

The CAUTION sign denotes a hazard. It calls attention to an operating
CAUTION procedure, practice, or the like, which, if not correctly performed or adhered
to, could result in damage to or destruction of part or all of the product. Do
not proceed beyond a CAUTION sign until the indicated conditions are
fully understood and met.

SERVICING

Any servicing, adjustment, maintenance, or repair of this product must be performed only by qualified
personnel.

Adjustments described in this manual may be performed with power supplied to the product while
protective covers are removed. Energy available at many points may, if contacted, result in personal

injury.
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Figure 1-1. Model 835404 RF Plug-in
1-0
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual con-
tains information required to install, operate,
test, adjust, and service the Hewlett-Packard
Model 83540A RF Plug-in. Figure 1-1 shows the
Model 83540A.

1-3. This manual is divided into eight ma-
jor sections which provide the following
information:

a. SECTION I. GENERAL INFORMATION,
includes a brief description of the instru-
ment, safety considerations, specifications,
supplemental characteristics, instrument
identification, options available, acces-
sories available, and a list of recommended
test equipment.

b. SECTION II, INSTALLATION, provides
information for initial inspection. prepara-
tion for use, storage, and shipment.

c. SECTION II, OPERATION. explains the
frequency resolution characteristics of the
RF plug-in in CW and swept frequency
modes. Operating instructions include FM
switch parameter settings, and crystal and
power meter leveling instructions. A
description of front and rear panel features
and plug-in error codes is also given.

d. SECTION IV, PERFORMANCE TESTS,
presents procedures required to verify that
performance of the RF Plug-in is in accord-
ance with published specifications.

e.  SECTION V, ADJUSTMENTS, presents
procedures required to properly adjust and
align the Model 83540A RF Plug-in after
repair.

£ SECTION VI, REPLACEABLE PARTS,
provides information required to order all
parts and assemblies.

g.  SECTION VI, MANUAL BACKDATING
CHANGES, provides backdating informa-
tion required to make this manual compat-
ible with earlier shipment configurations.

h.  SECTION VI, SERVICE, provides an
overall instrument block diagram with
troubleshooting and repair procedures.
Each assembly within the instrument is
covered on a separate Service Sheet which
contains a circuit description, schematic
diagram, component location diagram, and
troubleshooting information to aid in the
proper maintenance of the instrument.

1-4.  Supplied with this manual is an Operating
Information Supplement. This is simply a copy
of the first three sections of the manual which
should be kept with the instrument for use by
the instrument operator.

I-5. On the title page of this manual is a
“Microfiche” part number. This number may be
used to order 10- by 15-centimeter (4- by 6-inch)
microfilm transparencies of the manual. Each
microfiche contains up to 60 photo duplicates of
the manual pages. The microfiche package also
includes the latest Manual Changes sheet as
well as all pertinent Service Notes.

i-6. Refer any questions regarding this
manual, the Manual Changes sheet, or the
instrument to the nearest HP Sales/Service
Office. Always identify the instrument by model
number, complete name, and complete serial
number in all correspondence. Refer to the
inside rear cover of this manual for a worldwide
listing of HP Sales/ Service Offices.

1-7. SPECIFICATIONS

1-8, Listed in Table 1-1 are the specifications
for the Model 83540A RF Plug-in. These specifi-
cations are the performance standards, or limits,
against which the instrument may be tested.

i-1
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Table 1-2 lists the RF Plug-in supplemental per-
formance characteristics. Supplemental per-
formance characteristics are not specifications
but are typical characteristics included as
additional information for the user.

1-9. SAFETY CONSIDERATIONS

1-10. This product has been manufactured and
tested in accordance with international safety
standards. Before operation, this product and
related documentation must be reviewed for
familiarization with safety markings and in-
structions. A complete listing of Safety Con-
siderations precedes Section I of this manual.

i-11. INSTRUMENTS COVERED BY
MANUAL

1-12. Attached to the rear panel of the instru-
ment is a serial number plate. A typical serial
number plate is shown in Figure 1-2. The serial
number is in two parts. The first four digits
followed by a letter comprise the serial number
prefix. The last five digits form the sequential
suffix that is unique to each instrument. The
content of this manual applies directly to
instruments having the same serial number
prefix as those listed on the title page of this
manual under SERIAL NUMBER.

SERIAL NUMBER
remr——iisin,

PREFIX SUEFIX
A iy

SER 1839A00285
QO opT 001 O

7] "EWLETT - PACKARD
LZ8 T Wacemusa

Figure 1-2. Typical Serial Number Plate

1-13. An instrument manufactured after the
printing of this manual may have a serial prefix
that is not listed on the titie page. An unlisted
serial prefix indicates that the instrument is
different from those documented in this manual.
The manual for the instrument is then supplied
with a Manual Changes supplement that
contains information which documents the
differences.

1-2
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1-14. In addition to change information, the
Manual Changes supplement contains informa-
tion for correcting errors in the manual. To keep
this manual as current as possible, Hewlett-
Packard recommends that you periodically
request the latest Manual Changes supplement.
The supplement for this manual is keyed to the
manual’s print date and part number, both of
which appear on the title page. Complimentary
copies of the Manual Changes supplement are
available on request from Hewlett-Packard.

1-15. For information concerning a serial
number prefix that is not listed on the title page
or in the Manual Changes Supplement, contact
your nearest Hewlett-Packard Sales/Service
Office.

1-16. DESCRIPTION

1-17. The Model 83540A is an RF plug-in
which has been designed for use with the Model
8350A Sweep Oscillator. The RF frequency
source for the 83540A is a solid-state tunable
YIG Oscillator with a frequency range of 2 to 8.4
GHz.

1-18. Mode! 83540A front panel functional
controls, pushbuttons, and the Rotary Pulse
Generator (RPG), are monitored by the Model
8350A via the RF plug-in interface circuits. The
Model 8350A generates a tuning voltage accord-
ing to the mode of operation (CW, START/
STOP, CF/AF). This signal is scaled and offset
by the plug-in to provide a voltage ramp (in
swept modes) proportional to the YIG oscillator
frequency. The Model 83540A tuning circuits
accept the tuning ramp output from the Model
8350A and convert it to a current which drives
the YIG oscillator tuning coil.

1-19. The Model 83540A offers a maximum
leveled RF output power of +16 dBm. Internal
(INT), External (EXT), and Power Meter (MTR)
leveling is available as selected by the front
panel pushbuttons. A front panel EXT/MTR
ALC input connector and gain control (CAL)
are provided to use with an external leveling
loop. A front panel LED indicates when the RF
output becomes unleveled. The RF output level
is controlled by the Model 83540A RPG, the
Model 8350A data entry controls (keypad and
step keys), or through HP-IB control via the
Model 8350A.
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Table 1-1.  Specifications for Model 835404 Installed in Model 83504 (1 of 2)

FREQUENCY!
Range

Aceuracy (25°C £ 5°C)
CW Mode

All Sweep Modes
{Sweep time =100 ms)

Frequency Markers
{Sweep time =100 ms)

Stability

" With 3 : | Load SWR

after one hour warmup)
Residual FM, Peak
" POWER QUTPUT!
Maximum Lleveled Dutput Powse
(25°C + 5°C)
With Option 002

Power Level Asf:urat:v3
{Interpally Leveled)

With Option 002*
{At 0 dB attenuator step)

Calibrated Bange

With Option 002

setting):

2.0 10 8.4 GHz

15 MHz

+20 MHz

+20 MHz £05%
of sweep width

With 10% Line Voltage Change +20 kHz

With 10 dB Power Level Change =1 MHz

+250 kHz

With Time (In a 10 minute period 200 kHz

<9 kHz

(10 Hz to 10 kHz Bandwidth)

+16 dBm

+15 dBm

+1.5dB

1.7 dB

15 dB

84 dB

Attenuator Accuracy (+ dB referenced from the 0 dB

Attenuator Setting (48}

10 {20 ] 30

40 1 50 ] 60 |70

Attenuator 05107 {09
Bceuracy |

l12ds s |2

Power Variation
{at specified Maximum Leveled Power
or below)
Internally Leveled 1 dB

Externally Leveled®

Negative Crystal Detector® +0.1 dB
Power Metet’ +0.1 dB
Rasiduz! AM in 190 kHz Bandwidth =30 dB

{in dB below carrier and at
specified maximum leveled power)

Spurigus Signals (at specified maximum
leveled power}

Harmonics (in dB below carrier} =20 dB

Noun-Harmonics (in dB below =60 dB
carrier)
Gutput VSWR (internally leveled) <16

Power Sweep®
Calibrated Range: 215 dB
with Option 002 =14 dB
MODULATION!
External AR

Maximum Ioput: 15V

internal AM

Selectable (by internal jumper in 8350A) to 1 kb2
or 27.8 kHz square wave modulation. The 27.8
k#lz modulation allows operation with HP
Model 8735A/B/C Swept Amplitude Analyzer.

On/Off Ratio: =30 dB below specified
maximum leveled power

Symmetry:  40/60

1-3
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Table 1-1.  Specifications for Model 835404 Installed in Model 83504 (2 of 2)

Table 1-2. Supplemental Performance Characteristics for Model 835404 Installed in Model 83504 (1 of 2)

NOTE
Values in this table are not specifications, but are typical characteristies included for user information.

FREQUENCY CHARACTERISTICS! Stability With Temperature: 200 kHz/°C

Accuracy (25°C £ 5°C)

CW Mode Typically: OUTPUT CHARACTERISTIOS!
2t084 GHz: =£35 MHz
Power Dutput
Manual Sweep

2to 84 GHz: +36 MHz Resolution (Displayed), 0.1 dB

All sweep modes (Sweep time 10 ms to 100 ms): Remote Programming (settable):
+25 MHz Typically = 0.01 dB

Sweep Mode Linearity:2 Stability With Temperature {at maximum
2to0 84 GHz: +£3 MHz specified leveled power):  £0.02 dB/°C

1-4
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Table 1-2.  Supplemental Performance Characteristics for Model 835404 Installed in Model 83504 (2 of 2)

Spurieus Signals (in dB below carrier)
Harmonics:

At specified maximum leveled power
Typically =25 dB

At power level of +10 dBm:
Typically 230 dB

Non harmonics at specified maximum leveled
power: Typically =60 dB

impedance: 50 Ohms
Power Sweep’

Accuracy (including linearity):
Typically £1.5 dB

Resolution (displayed): 0.1 dB
Siops Compensation®
Linearity; Typically <0.2 dB

Calibrated Rangc:‘4 Up to 5 dB/GHz;
up to 15 dB for full sweep range

Resolution {displayed): 0.01 dB/GHz
MODULATION CHARACTERISTICS?
External AM
Frequency Response:  Typically 100 kHz

Input Impedance: Approximately 10k Ohm

Range of Amplitude Control:
Typically 15 dB

Sensitivity: Typically I dB/V
Puise In

TTL Compatible: Logic HIGH=RF ON
Logic LOW=RY¥ OFF

Rise/FaIll Time: Typically 20 ns

Minimum Pulse Width:
Leveled: Typically 1 us
Unleveled (power level set to +25 dBm):
Typically 100 ns

External FM

Sensitivity {switch selectable)
FM Mode: Typically —20 MHz/V
Phase-Lock Mode: Typically —6 MHz/V

Input Impedance: 2000 Ohms nominal

GENERAL CHARACTERISTICS

Frequency Reference Qautput: 1 V/GHz £25 mV
(over full sweep range) rear panel BNC output.

Weight: Net 4.5 kg (10 Ib.), Shipping 7.7 kg (17
1b.)

2 With respect to the SWEEP OUT voltage.

1 Uniess otherwise noted, all characteristics are at the RF OUTPUT connector and at 0° to 35°C.

3 Power Sweep and Slope Compensation must not exceed 15 dB, (14 dB for Option 602).

4 With Option 002, in power sweep or slope functions, power can exceed attenuator step by 4 dB.

1-5


https://www.manualsplus.com/

General Information

1-20. A power sweep function allows the RF
output power to be swept at least 15 dB during
CW mode or swept frequency modes. (The
calibrated range of the power sweep function in
Option 002 instruments is at least 14 dB.) Power
sweep is selected by the front panel POWER
SWEEP pushbutton. Slope compensation con-
trol is also available by selecting the SLOPE
pushbutton and rotating the Model 83540A
RPG or manipulating the Model 8350A data
entry controls. The power sweep function and
slope compensation may both be selected and
modified through HP-IB control via the Model
8350A.

1-21. The RF output may be internally or
externally amplitude modulated, or externally
frequency modulated. Internal square wave
modulation frequency is selectable by a Model
8350A internal jumper to be either 1 kHz or 27.8
kHz (for use with the Model 8755 Swept
Amplitude Analzer). Rear panel BNC connec-
tors accept an external AM or FM frequency.
FM coupling (direct coupled or cross-over) and
sensitivity is selected by an internal configur-
ation switch in the Model 83540A. Refer to
Section HI Operation of this manual for detailed
information on the configuration switch.

1-22. A rear panel 1V/GHz signal corresponds
to the RF output frequency. This output voltage
may by used as a reference for pretuning
external equipment in phase locking applica-
tions. (The Model 8410B/8411A Network
Analyzer utilizes this output in such a
configuration.)

1-23. The RF output may be turned off by the
RF ON/OFF pushbutton. RF power ON is
indicated by the LED in the center of the
pushbutton. Additionally, in CW mode, the CW
FILTER, when selected, places a capacitor
across the YIG oscillator tuning coil to filter
high frequency noise which would appear at the
RFE output. All front panel functions, with the
exception of the EXT/MTR ALC CAL adjust-
ment, may be set or altered by computer control
via the HP-IB bus connection on the Model
8350A.

1-24. OPTIONS
1-25. Option 602, 70 dB Attenuator

1-26.  Option 002 instruments contain a digi-
tally controlled attenuator just before the RF

i-6
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output. Up to 70 dB of attenuation in 10 dB steps.

is automatically selected as required to attenuate
the RF output power to the indicated level. The
continuously variable power level function
operates as in a standard instrument with the
data entry controls. Maximum leveled RF
output power 1s specified at +15 dBm in Option
002 instruments.

1-27. Option 004, Rear Panel RF Qutput

1-28.  Option 004 instruments have the Type N
RY output connector and the BNC EXT/MTR
ALC input connector on the rear panel instead
of the front panel.

1-29. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-30. To have a complete operating sweep
oscillator unit, the Model 83540A RF plug-in
must be installed in a Model 8350A Sweep
Oscillator. Refer to Section I Installation in this
manual for a detailed description of RF plug-in
installation.

1-31. EQUIPMENT AVAILABLE
1-32. Service Accessories

1-33. A Service Accessory Kit (HP Part
Number 08350-60020) is available for servicing
the Model 83540A RF plug-in and the Model
8350A Sweep Oscillator. HP Part Numbers for
the individual pieces of the kit are provided in
Table 1-3. The accessory kit includes:

® Two 44-pin printed circuit board extenders.
These boards have keyed slots which allow
them to be used in each of the keyed pc
board receptacles in the Model 83540, and
in the Model 8350A as well.

® An RF Plug-in extender cable set that
provides all electrical connections when the
RF Plug-in is removed from the sweep
oscillator. The RF Plug-in Interface con-
nector (P2) and the Power Supply Interface
connector (P1) are extended by separate
cables,

®  One Hex Balldriver for use in Model 8350A
front panel repairs.

® One 16-pin and one 20-pin L.C. Test Clip
for probing integrated circuits.
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1-34. A listing of service accessories available
including service cables, wrenches, adapters,
and extender boards is given in Table 1-3.

1-35. Model! 8410B/8411A Network
Analyzer

1-36. The Model 8350A Sweep Oscillator, with
the Model 83540A RF Plug-in installed, is
compatible with the HP Model 8410B Network
Analyzer system. The combination of the Model
8410B Network Analyzer, the Model 8411A
Frequency Converter, and an appropriate dis-
play plug-in forms a phasemeter and a ratiometer
for direct phase and amplitude ratio measure-
ment on RF voltages. These measurements can
be made on single frequencies and on swept
frequencies from 110 MHz to 18 GHz The
Model 8350A/83540A combination is capable of

General Information

operation from 2 GHz to 84 GHz within this
range. The Model 8410B has an Auto-Frequency
range mode which gives it the capability of
automatically tracking the Model 8350A Sweep
Oscillator over octave and multi-octave fre-
quency bands. Two interconnections to the
Model 8350A are necessary to ensure that the
Model 8410B will phase lock properly. The
Model 8410B Source Control Cable (HP 08410-
60146) connects the Model §410B rear panel
SOURCE CONTROL connector to the Model
8350A rear panel PROGRAMMING CON-
NECTOR. Additionaily, the Model 83540A RF
Plug-in rear panel ['V/GHz output connects to
the Model 8410B rear panel FREQ REF INPUT.
The Model 8410B Source Control Cable con-
nector pins and signals are illustrated in the
Model 8350A Sweep Oscillator Operating and
Service Manual.

Table 1-3.  Service Accessories Available

NAME

HP PART NUMBER

DESCRIPTION

44-pin printed circuit board extender 08350-60031#

RF Plug-in Extender Cables 08350-66034%
08350-60035*

Adjustment Tool §830-0024

Wrenches 08555.20097
87100946
Service Cables 8120-1578

83525-60019

12560777
12500082
1250-1404
1250-1158
1250-0674
12500675
1250-0069

Adapters

Hex Balldriver 8710-0523*

1C Test Clip 1400-0734*

1400-0975*

Extends printed circuit boards

Extends RF Plug-in Interface connector (P2)
Extends RF Plug-in Power Supply Interface connector (P1)

Fits miniature adjustment slot on potentiometers

5/16” slotted box/open end
15/64” open end

18" coax with SMA (m) connector on each end
10" coax with SMB snap on (f) and SMA (m)

Type N (f) to BNC (m)

Type N {m) to BNC (m)

Type N (f) to SMA ()

SMA (f) to SMA ()

SMA () to SMB (m)

SMA (f) to SMC (m)

SMB snap on (m) to SMB snap on (m)

Removes front panel hold down plate hex screws in 8350A

16-pin IC test clip
20-pin IC test clip

*These items are included in a Service Accessories Kit HP Part No. 08350-60020 {2 board extenders are included in this kit).

1-7
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1-37. Model 8755 Frequency Response
Test Set

1-38. The Model 8350A Sweep Oscillator with
the Model 83540A RF Plug-in installed is
compatible with the Model 8755 Frequency
Response Test Set for broadband swept scalar
measurements. The Model 8350A provides
internal 27.8 kHz square wave amplitude
modulation of the RF output, eliminating
unnecessary cable connections to the Model
8755 or the use of an external modulator. The
Model 8350A can also produce alternate sweeps
through use of the ALT n function which works
in conjunction with the channel switching
circuits in the Model 8755C. This permits
Channel 1 on the Model 8755C to respond only
to the Model 8350A current state and Channel 2
to the alternate state. A single cable (HP Part
Number 8120-3174) connects between the Model
8350A rear panel ALT SWP INTERFACE
connector and the Model 8755C front panel
ALT SWP INTERFACE connector.

1-8
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1-38. Power Meters and Crystal Detectors

1-40. The RF output can be externally leveled
using the HP Model 432 Power Meter or
negative polarity output crystal detectors. Refer
to Section ITI Operation of this manual for
detailed information on leveling techniques that
may be used with the Model 8350A/RF Plug-in
combination.

NOTE

The Modei 43BA and 436A Power Meters

should not be used in Modsi 83504/

Model 83540A external leveling systems.
1-41. RECOMMENDED TEST EQUIPMENT
1-42. Equipment required for testing and
adjusting the instrument is listed in Table 1-4.
Other equipment may be substituted if it meets
or exceeds the critical specifications indicated in
the table.
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Table 1-4.  Recommended Test Equipment (1 of 3)
Instrument Critical Specifications Recommended Model Use!
Sweep Oscillator No substitute HP 8350A PAT
Digital Voltmeter (DVM) Range: —50V to +50V HP3455A PAT
Accuracy: *0.01%
Input Impedance: Z10M Ohms
Oscilloscope Dual Channel HP 1740A PAT
Bandwidth: d¢ to 100 MHz
Vertical Sensitivity: <5 mV/Div
Horizontal Sweep Rate: <0.1 u §/Div
X vs. Y Display Mode
Frequency Counter Frequency Range: 2.0 to 8.4 GHz HP 5343A PA
Spectrum Analyzer Frequency Range: 2.0 1o 18 GHz HP 8565A or P.T
Residual FM: <100 Hz HP 8566A
Must have auxiliary IF output when used with
the HP 8901 A Modulation Analyzer
Modulation Analyzer {May be used in addition to Spectrum Analyzer). | HP 8901A PT
Frequency Range: Must cover auxiliary IF
Output frequency of Spectrum Analyzer used.
Residual FM: <10 Hz
Swept Amplitude Analyzer Capable of Transmission and HP 8755C PA
Reflection measurements.
Power Resolution: €0.25 dB/Div
Display Mainframe Compatible with HP 8755C Swept Amplitude HP 1821, TR PA
Analyzer and HP 8750A Storage-Normalizer
Detector Compatible with Swept Amplitude Analyzer HP 11664A P.A
Frequency Range: 2.0 to 8.4 GHz
Power Range: ~20 to +10 dBm
Storage-Normalizer Compatible with Display Mainframe and HP 8750A P.A
Swept Amplitude Analyzer
Frequency Meter Frequency Accuracy: <0.17%
Calibration Increments: <2 MHz
Frequency Range: 2.0 to 4.0 GHz HP 536A PA
40t 84 GHz HP 537A PA

1-9
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Table 1-4.  Recommended Test Equipment (2 of 3}

Instrument

Critical Specifications

Recommended Model

Use

Attenuator

Attenuator

Attenuator

Attenuator

Adjustable Short’

Adapter

Adapter

Directional Coupler

RMS Voltmeter

Air Line Extension

{2 required)

Step Attenuator

Attenuation: 3dBx0.5dB
Frequency Range: 2.0 to 8.4 GHz
Maximum Input Power: 2 +20 dBm
Type-N Connector

Attenuation: 6 dB+ 0.5 dB
Frequency Range: 2.0 to 8.4 GHz
Maximum Input Power: 2 +20 dBm
Type-N Connector

Attenuation: 10 +£0.5dB
Frequency Range: 2.0 to8.4 GHz
Maximum Input Power: 2 +20 dBm
Type-N Connector

Attenuation: 20 0.5 dB
Frequency Range: 2.0 to 8.4 GHz
Maximum Input Power: = +20 dBm
Type-N Connector

Frequency Range: 1.8 to 124 GHz
Impedance: 50 % 1.5 Ohms

APC-7 to Type N{(m)

APC-3.5(f) to Type N(m)

Frequency Range: 2 to 8.4 GHz
Mean Gutput Coupling: = 20 dB
Output Coupling Variation: <<z 1 dB
Minimum Directivity: = 26 dB

dB Range: -20 to -70 dBm

{0 dBm = 1 mW into 600 Ohms)
Frequency Range: 10 Hz to 10 MHz
Accuracy: *5% of full scale

Impedance: 50 Ohms
Frequency Range: dc to 8.4 GHz
Reflection Cosfficient:
0.018 + 0.001 {times the frequency in GHz)

¥requency Range: dcto 8.4 GHz
Incremental Attenuation:

01070 dBin 10 dB steps
Calibration Accuracy: <*0.1 dB at all steps

HP 84918 Option 003

HP 8491B Option 006

HP 8491B Option 010

HP 8491B Option 020

Maury Microwave?
19532

HP 11525A

Amphenol®
131-7018

HP 779D

HP 3400A

HP 11567A

HP 8495A Option 890

PA

1-16
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Table 1-4, Recommended Test Equipment (3 of 3)

Instrument Critical Specifications Recommended Model Use!
Function Generator Frequency Range: 0.1 Hz to 10 MHz HP 3312A PAT
Sine wave and square wave output
Qutput Level: 10 V p-p into 50 Ohms
Output Level Flatness:
< £ 3% from 10 Hz to 100 kxHz
< % 10% from 100 kHz to 10 MHz
Power Meter Power Range: ~20 to +10 dBm HP 432A P.A
{No substitute when used for external
power meter leveling).
Thermistor Sensor Fréquency Range: 2.0 to 8.4 GHz HP 84788 P.A
{Used with HP 4324) Maximum SWR: <1.75
Power Meter Power Range: 1 uW to 100 mW HP 436A PA
Power Sensor Frequency Range: 2.0 to 8.4 CHz HP 8481A PA
(Used with HP 436A)
Crystal Detector Frequency Response: 2.0 to 8.4 GHz HP 423B P.A
Maximum Input Power: 100 mW
Power Splitter Frequency Range: 2.0 to 8.4 GHz HP 11667A PA
Output Port Tracking: <0.25 dB
Maximum Input Power: +20 dBm
Band Pass Filters Frequency Range: 4 to 8 GHz HP Part No. 0960-0402 A
6to 8 GHz HP Part No. 0960-0200 A
8to12.4 GHz HP Part No. 0960-0403 A
DC Power Supply DC Cutput: 0 to 6.5 Vde £ 0.05 Vde HP 6213A A
50 Ohm Termination Type N, 50 Ohms £ 0.5 Ohms HP 909 A PA
Delay Line Discriminator Refer to Figure 1-3.
PC Board Extender 44-pin, extends printed circuit bpards HP Part Number T
08350-60031 (each)
RF Plug-in Extends RF Plug-in Interface HP Part Number T
Extender Cable Connector (J2) 08350-60034
RF Plug-in Extends RF Plug-in Power Supply HP Part Number T
Extender Cable Interface Connector (I3) 08350-60035

i P =Performance Test; A = Adjustments; T = Troubleshooting
* Mauray Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730
* Amphenol North America, Bunker-Ramo Corp., RF Operations, 33 E, Franklin St., Danbury, CT 06810
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Item Description HP Part Number
1 Power Splitter HP 11667A
2 Adapter: Type N Male to SMA Female (2 required) 1250-1250
3 Delay Line: > 1 meter (3 feet) in length, SMA male connectors 08503-20038
4 Adapter: BNC Female to Male SMA 1250-1200
5 Mixer: Double Balanced

1 to 12 Gilz:
RHG Electronics Part No, DM 1-12 09600451
1to 18 GHz:
RHG Electronics Part No, DM 1.18 0960-0543
RHG Electronics Laboratories, Inc.
Deer Park, NY 11729
6 Adapter: SMA Male to SMA Male 1250-1159

1-12

Figure 1-3.  Delay Line Discriminator
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SECTION i
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides installation instruc-
tions for the Model 83540A RF Plug-in. This
section also includes information about initial
mspection, and damage claims, preparation for
use, packaging, storage, and shipment.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for
damage. If the shipping container or cushioning
material is damaged, it should be kept until the
contents of the shipment have been checked for
completeness and the instrument has been
checked mechanically dand electrically. The
contents of the shipment should be as shown in
Figure 1-1. Procedures for checking electrical
performance are given in Section IV, Per-
formance Tests, in the Model 8350A Operating
and Service Manual Performance Test limits
are given in Section IV of this manual. If the
instrument combination does not pass the
electrical Performance Tests, refer {o Section V,
Adjustments, of this manual. If, after the
adjustments have been made, the instrument
combination still fails to meet specifications,
and a circuit malfunction is suspected, refer to
troubleshooting procedures in Section VIII,
Service, in this manual. If the instrument does
not pass the above electrical tests, if the
shipment contents are incomplete, or if there is
mechanical damage or defect, notify the nearest
Hewlett-Packard office. If the shipping con-
tainer is damaged, or if the cushioning material
shows signs of stress, notify the carrier as well as
the Hewlett-Packard office. Keep the shipping
materials for carrier’s inspection. The HP office
will arrange for repair or replacement without
waiting for claim settlement.

2.5, PREPARATION FOR USE
2-8. Power Requirements

2-7. When the Model 83540A RF Plug-in is
properly installed, it obtains all power through
the rear panel interface connector from the
Model 8350A Sweep Oscillator.

2-8. RF Plug-in Configuration Switch

2-9. The Model 83540A RF Plug-in has a
configuration switch (A381) located on the A3
Digital Interface Board. This switch must be
preset prior to RF Plug-in operation in the
Model 8350A. The configuration switch is an 8-
section multiple switch. Each separate switch
corresponds to a separate RF plug-in function
such as FM sensitivity selection, FM input
coupling selection {direct coupled or cross-over),
RF power level at power on (maximum or off),
and Option 002 Step Attenuator operation. Refer
to Section III, Operation, in this manual for a
complete description of the configuration switch
and instructions on how to set the switches.

2-10,

2-11. There are two rear panel interconnec-
tions on the Model 83540A RF Plug-in and the
Model 8350A Sweep Oscillator. These are the
RF Plug-in Interface connector (P2) and the
Power Supply Interface Connector (P1). A
complete listing of pins and associated signals
and voltages for these connectors are listed on
the Motherboard Wiring List in Section VIII,
Service, of this manual. Figures 2-1 and 2-2
provide the connector configurations and asso-
ciated signal mnemonics. For convenience,
these figures are repeated in Section VL
preceding the Motherboard Wiring List.

Interconnections

2-12. Mating Connectors

2-13.  All of the externally mounted connectors
on the Model 83540A are listed in Table 2-1.
Opposite each connector is an industry identi-
fication, the HP part number of a mating
connector, and the part number of an alternate
source for the mating connector. For HP part
numbers of the externally mounted connectors
themselves, refer to Section VI, Replaceable
Parts, of this manual

Z2-14. Operating Environment

2-15. Temperature. The instrument may be
operated in temperatures from 0°C to +55°C.

2-1
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POWER SUPPLY PLUG-IN INTERFACE CONNECTOR P1

AM INPUT

o)

@/ FM INPUT
-—//
NE— @
W — %1% 19| ———— &
2V —— |21 %0 e +10V RETURN
+20V RETURN SENSE sl o ° 5 +20V SENSE
~10V UNREG 5] o g ‘:; +20V RETURN
—10V SENSE alo o | ~10v
+10V RETURN ; © o i _— ~10V RETURN SENSE
40V SENSE — |11 e © o —_— i
a0V RETURN —— @- —40V RETURN SENSE
P
“\

\_/ s Alignment Pin
V TUNE

Figure 2-1. Interface Signals on Connector Pl

Table 2-1. Mating Connectors

£3540A Connector Mating Connector
Connecter Name Industry ldentification HP Part No. Alternate Source

J1 RF INPUT TYPE N {f) 12500882 Specialty Connector
25-P1172

J2 EXT/MTR ALC INPUT BNC (f) 1250-0256 Specialty Connector
25-P118-1

3 Not Used

34 1V/GHz BNC (f) 12500256 Specialty Connector
25-P118-1

J5PULSEIN BNC (f) 1250-0256 Specialty Connector
25-P118-1

2-2
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PLUG-IN INTERFACE CONNECTOR P2

L SSRQ
GND DIG
+HVA
+15V
—15y
GND ANLG
S MOD
P WON

L RFM

L ZMRQ
L CNTR
GND DIG
L PIFLG
L PINMI
+5VB

L 1/0STB
GND DIG
LIRD ‘
GNDDIG— " _
LIAT2
LIAT0

L 1A8

L 1A6
GND DIG
L 1A3
LIA1
GND DIG
107

105

103

101
GND DIG

_

I

I

I

A

N

p
6

VSW

+5V UNREG
+5V UNREG
PIRPGTA
PIRPGTB
GND ANLG
GND ANLG
L RTS

L RFB

L BPRO

L RFBRO
LBP2
LPIHRO
+5VB
+5VE

GND D16
GND DIG
/6 E2
GND DIG
PIRGME
LIATY
LIAS

LIAY

LIAb

LIAG

LIA2

LIAD

GND DIG
D8

D4

b2

Do

Figure 2-2, Interface Signals on Connector P2

2-3
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2-16. Humidity. The instrument may be
operated in environments with humidity from
5% to 80% relative at +25°C to +40°C. However,
the instrument should also be protected from
temperature extremes which cause condensation
within the instrument.

2-17. Altitude. The instrument may be oper-
ated at altitudes up to 4572 meters {approxi-
mately 15,000 feet).

2-18. Cooling. When the Model 83540A RF
Plug-in is properly installed in the Model 8350A
Sweep Oscillator, it obtains all of its cooling
airflow by forced ventilation from the fan in the
Model 8350A. A diagram showing the various
cooling airflow paths within the sweep oscillator
is given in Section II, Installation, of the Model
8350A. Sweep Oscillator Operating and Service
Manual. Ensure that all airflow passages in the
Model 8350A and the Model 83540A are clear
before installing the RF Plug-in in the Sweep
Oscillator.

2-19.

2-20. To operate as a completely functional
sweep oscillator, the Model 83540A RF Plug-in
must be installed in a Model 8350A Sweep
Oscillator. To install the Model 83540A RF
plug-in in the Model 8350A Sweep Oscillator:

a.  Set the Model B8350A mainframe LINE
switch to OFF.

b. Remove all connectors and accessories
from the front and rear panel connectors of
the Model 83540A to prevent them from
being damaged.

Installation Instructions

c. Position the RF plug-in unit latching
handle in the fully raised position. The
latching handle should spring easily into
the raised position and be held by spring
tension.

d.  Ensure that the Model 8350A RF plug-in
channel is clear, align the RF plug-in in the
channel and slide it carefully into place
toward the rear of the channel It should
slide easily without binding.

e. The drawer latch handle slot will engage
with the locking pin just before the RF
plug-in is fully seated in position.

f.  Press the latch handle downward, while
still pushing in on the RF plug-in, until the
drawer latch 1s fully closed and the front
panel of the RF plug-in is aligned with the
sweep oscillator front panel.

2-4
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2-2%1. STORAGE AND SHIPMENT
2-22. Environment

2-23.  The instrument may be stored or shlipped
in environments within the following limits:

Temperature. ...... ~40°C to +75°C
Humidity...... 5% to 95% relative at

0° to +40°C
Altitude ........ Up to 15240 meters

(approxzimately 50,000 feet)

2-24. The instrument should also be protected
from temperature extremes which may cause
condensation in the instrument.

2-25. Packaging

2-26. Original Packaging. Containers and
materials identical to those used in factory
packaging are available through Hewlett-
Packard offices. A complete diagram and listing
of packaging materials used for the Model
83540A is shown in Figure 2-3. If the instrument
18 being returned to Hewlett-Packard for
servicing, attach a tag indicating the type of
service required, return address, model number,
and full serial number (located on rear panel
serial plate). Mark the container FRAGILE to
assure careful handling. In any correspondence,
refer to the instrument by model number and
full serial number.

2-27. Other Packaging. The following
general instructions should be used for re-
packaging with commercially available pack-
aging materials:

a.  Wrap the instrument in heavy paper or
plastic. If shipping to a Hewlett-Packard
Office or Service Center, attach a tag
indicating the type of service required,

- return address, model number, and full
serial number.

b. Use a strong shipping container.

Use enough shock-absorbing material
around all sides of the instrument to
provide a firm cushion and to prevent
movement inside the container. Protect the
control panel with cardboard.

d.  Seal the shipping container securely.

Mark the shipping container FRAGILE to -
assure careful handling

f  In any correspondence, refer to the instru-
ment by model number and full serial
number.
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(TWO PLACES)

{TWO PLACES)
ltem Quantity HP Part Number g Description
1 1 9211-3515 6 Cuter Carton
2 I 9211-3514 5 Inner Carton
3 2 9220-3409 6 Side Pads — Corrugated Cardboard
4 2 9220-3406 3 Foam Pads
1 92220352 6 Poly Bag ~ to cover instrument

Figure 2-3, Packaging for Shipment Using Factory Packaging Materials

2-5/2-6 -
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SECTION 1l
OPERATION

3-1. INTRODUCTION

3-2. This section is divided into four major
parts. Operating Characteristics explains the
frequency resolution characteristics in contin-
uous wave (CW) and swept modes. Front and
rear Panel Features are shown with descriptions.
Operating Instructions provide configuration
switch setting instructions, and crystal detector
and power meter leveling procedures. Operator’s
Maintenance includes information on the plug-
in error codes, fuses, and service tags.

3-3. OPERATING CHARACTERISTICS

3-4. Frequency Resolution

3-5. Two areas relating to frequency resolution
must be considered; these are input resolution
and displayed resolution. Input resolution refers
to the number of bits (8 bits = 256 points) used
in the digital to analog converters (DACs) to
generate the tuning voltage for a particular
mode of operation. Table 3-1 cross references
input resolution with each DAC used. Displayed
frequency resolution refers to the number of
digits shown on the 8350A FREQUENCY
displays.

Table 3-1. Input Resolution

Veltage Frequency

DAC Used Resolution Resalution

CF 2.5mVv 1.63 MHz
Vernier 40 uv 254 kHz
AF 1-1/8 of band 1I0mV 6.5 MHz

AF 1/8—1/64 of band 125 mV 0.81 MHz

AF €1/64 of band 0.156 mV 101.6 kHz

3-6. Figure 3-1 is a simplified block diagram of
the frequency tuning circuits. The net tuning
voltage results from the summation of the three
DAC outputs. With this DAC configuration the
START/STOP sweep mode is computed by the
microprocessor into a center frequency and a
AF sweep width. Therefore the operation of all
sweeps are set with a center frequency and

sweep width. The center frequency is specified
by the center frequency (CF) DAC and the
Vernier DAC, and the sweep width is deter-
mined by the AF DAC.

3-7. The CF DAC has 12 bits, hence 4096
points across the plug-in frequency band
(including overrange). The analog output ranges
from zero to ten volis, which is used to coarsely
specify the center frequency output of the plug-
in. These parameters give the CF DAC a
resolution of 0.024% (2.5mV) over the full band
(including overrange).

3-8. Resolution of Center Frequency is en-
hanced by a summed voltage generated by an 8-
bit (256 points) Vernier DAC. Vernier range is
set to £0.05% of RF plug-in bandwidth (in-
cluding overrange). In multiband plug-ins, total
range of the vernier will vary with each band
sweep. Vernier resolution is determined by
dividing £0.05% bandwidth by 256 points (128
points cither side of CF). The voltage range of
the total 256 points on the Vernier DAC is equal
to four points on the 12-bit CF DAC (two points
on either side of CF). This increases CF
resolution from 0.024% (2.5mV) to 0.00038%
(04mV), and improves the relative accuracy of
the CF by a similar factor.

NOTE

When adiusting the vernier through its
zero-point, the CF DAC is incremented or
decremented by the total value of the
vernier (# points on the CF DAC). At this
time the accuracy of the Center Frequency
is again entirely dependent on the CF DAC,
0.005% of bandwidth,

3-9. The AF DAC has 10 bits (1024 points).
The analog conversion ranges from —35 to +5
volts to produce an even sweep on either side of
the center frequency. The AF resolution
improves with nparrower sweep widths. For
broad sweeps, the resolution is 0.1% of the full
band. Greater resolution is provided for sweep
widths less than 1/8 of the full band range. At
these sweep widths, the resolution is improved to
0.012% of the full band.

3-1
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CW/CF— 4095 Tuning
Points Voltage

{

8 Bits
Vernier —{ 266

+128 Vernier Points

’

Points —128 Vernier Points

§

10 Bits
AF— 1024
Points

+8

+ 64

Figure 3-1. Simplified Tuning Voltage Block Diagram

3-10. Center Frequency (CF) is always dis-
played with 1 MHz resolution. Likewise, Vernier
values are always displaved at 10 kHz resolution,
Display resolutions for AF values vary with
sweep width. Figure 3-2 illustrates the rela-
tionship of AF mode display resolution and AF
sweep widths.

3-11. PANEL FEATURES

3-12. Front and rear panel features are
described in Figure 3-3 and 3-4, respectively.
Each feature is depicted by number designators;
descriptions are provided below each figure,

3-13. OPERATORS CHECKS

3-14. The Operator’s Checks (local and remote)
in the 8350A sweep oscillator manual provide a
quick evaluation of both 8350A and 83540A
main functions. Error codes 50 to 99, displayed
on the 8350A FREQUENCY display, indicate
plug-in related problems. The 8350A Local
Check covers the sweep oscillator and RF plug-
in. If the correct indications are not obtained,
trouble may be in either of the units. If the RF
plug-in is suspected, follow the troubleshooting
information in Section VIII, Service, in this
manual, to isolate the problem.

3-2

3-15. OPERATING INSTRUCTIONS
3-16.

3-17. The most convenient method of RF
output leveling is internal leveling. A portion of
the RF output is coupled out of an internal
directional detector, producing a dc voltage
proportional to the RF output signal. This
detected dc voltage is applied to the automatic
leveling control circuit (ALC).

Internal Leveling

3-18. External Crystal Detector Leveling

3-19. RF ouput power may also be leveled
externally using a power splitter (or directional
coupler) and external crystal detector. This
leveling system uses a power splitter to sample
the RF output signal and a crystal detector to
produce a dc¢ voltage proportional to the RF
power level The detector output voltage is
compared with an internal reference voltage,
and the difference voltage changes the output
power level to maintain a constant output level.
A directional coupler may be used instead of a
power splitter to sample the RF signal for the
leveling loop. Directional couplers are usually
narrow band, whereas the power splitter is flat
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AF Displayed Frequensy Width
0 MHz 420 MHz 4.17 GHz 8.4 GHz
4 A '} 4
Displayed
Resolution 100 kHz 1 MHz 10 MHz
AF Display _ 0 Milz
Indication 0.00 Mz 0.000 GHz 0.00 GHz

Figure 3-2. Model 835404 AF Sweep Mode Displayed Resolution

over a wide frequency range. The advantage of a
directional coupler is that it does not have the
6 dB loss like the power splitter, therefore, a
higher maximum leveled power output may be
obtained. Figure 3-5 illustrates a typical crystal
detector leveling setup.

3-20. External Power Meter Leveling

3-21. RF output power may also be leveled
with a power meter and power splitter (or
directional coupler) as shown in Figure 3-6. The
sweep time is limited to greater than 50 seconds
when this leveling method is used. A sample of
the RF output signal is routed to a power meter
which produces a dc output voltage proportional
to the RF signal level. This dc voltage is applied
to the 83540A ALC circuits and compared with
an internal reference voltage. A difference
voltage is produced and amplified by the ALC
amplifier before being applied, as modulator
drive, to a PIN Modulator. Figure 3-6 illustrates
a typical power meter leveling setup.

3-22. External FM

3.23. The 83540A RF output signal can be
frequency modulated using an external modu-
lating signal applied to the 8350A FM INPUT
connector. The external FM function provides a
means of obtaining an output frequency that
varies under the control of an external modu-
lating signal. A positive going voltage at the FM
INPUT causes output frequency to decrease

while a-negative going voltage causes output
frequency to increase. The sensitivity and

-coupling of the modulating signal may be set via

configuration switch {A381). Figure 3-7 lists the
available configuration switch settings. The
configuration switch settings override Sweep
Oscillator non-volatile memory settings at
Instrument Preset.

3-24. External Amplitude Modulation

3-25. Pulse Modulation {PULSE IN Con-
nector on Plug-in). The PULSE IN connec-
tor provides pulsed or square wave modulation,
where the RF output is switched on and off. This
input provides an on/off power ratio of greater
than 30 dB below specified maximum leveled
power. The PULSE IN input is normally at a
TTL HIGH (approximately +3 Volts dc). When
a TTL LOW signal (approximately 0 Volts dc) is
applied, the RF output power is turned off. To
get the best pulse modulation performance, the
RF output power should be set at +25 dBm.
With this power setting, pulse repetition rates up
to 1 MHz are achievable. With leveled power,
pulse repetition rates may be up to 100 kHz. The
input impedance for TTL level signals is approx-
imatety 500 Ohms. If the PULSE IN circuit is
driven beyond TTL levels, the input impedance
is reduced to approximately 200 Chms due to
diode clamping action. See the specifications
and supplemental characteristics in Section I for
more details on the modulation characteristics
when using this input.

3-3
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FRONT PANEL FEATURES

O,

. Power control knob for controlling power

sweep, power level, or slope.

. Plug-in display provides readout of selected

power mode in dBm, dB/GHz, or dB/SWP
to a tenth of a dB/dBm.

. UNLEVELED lamp lights if output power

is insufficient to level to desired reference.

. Internal leveling control selection.

. External leveling control selection (negative

crystal detector).

. Power meter leveling control selection (HP

432 Power Meter only).

. BNC connector (J2) for power meter or

external crystal leveling inputs, (For Option
004 instruments, see Rear Panel features.)

. Offset control for calibrating output power

with external ALC loop.

9.

10

11.

12,

I3.

14.

I5.

Plug-in latch handle is used to remove,
install, and latch the RF plug-in in the
sweep oscillator.

CW FILTER enables an oscillator tuning
voltage filter when in CW maode.

Type N 50-ohm RF output connector (J1).
(For Option 004 instruments, see Rear
Panel features.)

RF On/Off key is used for zeroing a power
meter or referencing an X-Y recorder.

POWER SWEEP allows power to increase
relative to sweep (dB/SWP), depending on
the value input via RPG or DATA ENTRY
keys.

POWER LEVEL enables setting of output

power for all ALC modes (may be cali-
brated for external leveling).

SLOPE allows setting of the frequency
slope compensation in dB/GHz (for lossy
devices).

34

Figure 3-3.  Front Panel Features
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REAR PANEL FEATURES

A 2UINAFE1ES
T

1V/GHz connector (J4) provides a fre-
gquency reference output of approximately 1
volt dc per GHz.

2. EXT MKR (J3) is not used in this plug-in.

. PULSE IN connector (J5) receives external

pulse or squarewave modulation signals.

. RF OUTPUT connector (J1) replaces front
paneil RF output connector in Option 004

plug-ins.

. EXT ALC connector (J2) replaces front

panel EXT ALC connector on Option 004
plug-ins.

. Serial Number Plate has a ten digit serial

number (used in any correspondence con-
cerning plug-in) and Option number if
applicable.

Figure 3-4. Rear Panel Features
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EXTERNAL CRYSTAL DETECTOR LEVELING

0SCILLOSCOPE
SWEEP RF . e —— POVER
OSCILLATOR  PLUG-IN [‘{q 29330 METER
) °n8ic
OB O LO i‘ ﬂt!@:
D55 o sea 28278 [l “wa | Ovireo b o
: ] LT | S fe o 5 000
SWEEPOUT | | £XT MTR/ALC INPUT ) B
BNC VERT -
RF GUTPUT TEE_ MPUT POWER iHJ
SENSOR
CRYSTAL
DETECTOR
10 4B H
ATTENUATOR
{1
10 dB LEVELED
_d ATTENUATOR POWER
OUTPYT
POWER — -
SPLITTER Y A
EQUIPMENT.
Sweep Oscillator ... ... i i e HP 8350A
RFE Plug-in ..o e HP 83540A
OsCillOBCOPE . . v vt HP 1740A
Power MleteT, . . . it e s 436A
POWeT SEmSOT. . ottt e HP 8481A
Crystal Detector. . ..o i e HP 423B
Power Splitter . ... ... HP 11667A
10 dB Attenvator (2 required) . ........... . HP 8491A, Option 010
BN Tt . e e e HP 1250-0781
PROCEDURE:
NOTE

Crystal output signal must be between —10 mVdc and —200 mVde,

1. Connect equipment as shown in test setup.

2. Switch 8350A LINE switch to ON. Press
INSTR 'PRESET key. The START and
STOP indicators should be on.

3. Press 83540A ALC MODE EXT .

4. Adjust EXT/MTR ALC CAL for a power
meter reading equal to the front panel
output power.

5. To use leveled RF power output for testing
external equipment, make connection at
point marked “Leveled Power Output”,

3-6

Figure 3-5. External Crystal Detector Leveling



https://www.manualsplus.com/

Model 83540A Operation

EXTERNAL POWER METER LEVELING

SWEEP RF
OSCILLATOR PLUEG-IN

|| EXT MTR/ALC RECOADER | -

INPUT GUTPYT L". o

. ST
SWEEP OUT 8F QUTRUT INPUT

THERMISTOR
MOUNT
POWER S
SPLITTER
VERT ! LEVELED
e DETEETOR ATTENUATOR ] Sorpir
e 1 S S
EQUIPMENT:

Sweep Oscillator. . ... .. HP 8350A

RE PROg-in o o e e HP 83540A
Power Meler. .. ... e e e HP 432A
Thermistor Mount . ... o o HP 84788
OSCilloSCOPE . .. e HP 1740A
Crystal Detector. .o vu e e e HP 423B
10 dB Attenuator ... HP 8491A, Option 010
Power Splitter . ... HP 11667A

PROCEDURE:

NOTE

For power meter leveling, sweep rates should be slower than 50 sec/sweep
to ensure proper laveling due to the slow response of the thermistor mount.
The HP 435 and 436 power msters will not power meter level this plug-in.
Onily an HP 432 may be used. :

1.  Connect equipment as shown in test setup. 4. Select -+10 dBm range on power meter.

2. Set LINE switch to turn on sweep
oscillator. The START and STOP indi-
cators should light, indicating the START/
STOP mode is selected.

5. Adjust 83540A EXT/MTR ALC CAL fora
+10 dBm reading on the 432A power meter.
Press 8350A SWEEP TRIGGER SINGLE
key twice to set single sweep mode and start

3. Set controls as follows; a sweep.
8350A: Press INSTR PRESET
SWEEP TIME .......... 50 sec 6. To use level RF power output for testing
83540A: Set power to maximum specified. external equipment, make connection at
ALCMODE............. MTR point marked “Leveled Power Qutput”.

Figure 3-6. Power Meter Leveling
3-7
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OPEN=1
CLOSED=0
A3
A3S1
FRONT PANEL
Switch Number
Description 1 9 3 4 5 6 7 8
TCode for 83540A Plug-in (Note 4) 0 T o X XXX | X
RF Power Off at Instrument Preset X X X 1 X X X X
Maximum RF Power at X X X G X i X X X
Instrument Preset
--f MHz/V FM Sensitivity X1 X1 X ]| X 1 X1 X1 X
—20 MHz/V FM Sensitivity X Xi1X | X0 X}] X3iX
Direct-Coupled FM {Note 3) XXX | X | X 1 X1 X
Crossover- Coupled FM X{X1XiX|X]0o}] X1 X
TStep Attenuator Option 002 XX X[ X]|X{X11 X
Installed (Note 4)
T No Step Attenuator (Note 4) X1 X1 XX X]1X]10|X
NOTES
1. Swiich _Positions . 3.  When direct-coupled FM is selected,
1 = Switch Open = High FM sensitivity is 20 MHz/V and
0 = Switch Closed = Low (Ground) switch Number 5 is overridden.
x = Don’t Care
* = Varies; 1 if Opt. 002, 0 if no Opt. 002
2. Switch is set at the factory as follows: 4, Switches with T should not be changed
; from Factory setting.
SwittchNe.l 1| 21314567138
Position o] 1|l ol ojolol=+]|X

Figure 3-7. Configuration Switch
3-8
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3-26. Amplitude Modulation (AM INPUT
Connector on 83B0A). The AM INPUT
connector provides linear amplitude changes
(up to approximately 15 dB) proportional to the
modulating input voltage. It is limited to a
frequency response of about 100 kHz. For
maximum depth of modulation (i.e., maximum
modulation index), the RF power level should
be set to the middle of the control range (e.g.,
+8.5 dBm for a plug-in with calibrated power
control from +1 to +16 dBm). For plug-ins
equipped with Option 002 (70 dB Step
Attenuator), the middle of the attenuator range
should be selected. The center of the power
control range may be selected with the front
panel power control knob or by applying a dc
bias voltage on the external modulating signal.
A positive (+) dc voltage into the AM INPUT
causes a decrease in RF output power;, a
negative (—) dc voltage causes an increase in RF
output power.

3-27. RF Powsr Control

3-28. The RF power set at power-up (Instru-
ment Preset) may be either maximum power
(+16 dBm; +15 dBm in Option 002 instruments)
or RF power OFF as selected on the config-
uration switch (A3S1). Refer to Figure 3-7 for
this setting. The configuration switch also has
switch settings for the model plug-in used and
Option 002 Step Attenuator. The configuration
switch settings override Sweep Oscillator non-
volatile memory settings at Instrument Preset.
Switch numbers 1, 2, 3, and 7 are set at the
factory and should not be changed.

3-29. Option 002 Step Attenuator

3-30. With Option 002 installed, the RF output
power may be continuously controlled from +15
dBm to ~69 dBm. When the selected POWER
setting goes below +1 dBm, the step attenuator
increments, as required, in 10 dB steps to a
maximum attenuation of 70 dB. Within the
individual 10 dB steps of the attenuator, the

ALC loop adjusts the power output to the power -

level programmed at the front panel POWER
control.

3-31.
002

3-32. If Option 002 attenuator is installed, and
alternate sweep mode is selected, a slow sweep
default condition of 1 sec/sweep may occur. This
default condition only occurs when the POWER
settings of the two alternate sweeps require the

Alternats Sweep Mods With Option

Operation

attenuator to switch after each sweep. The
program prevents the attenuator from switching
faster than 1 step per second. This prevents
damage to the attenuator coils due to over-
heating.

3-33. Phase Lock Operation

3-34. The 83540A RF plug-in RF output (CW)
signal may be phase-locked to an external
reference oscillator by using an external phase-
lock signal applied to the 8350A sweep oscillator
FM INPUT connector (rear panel). The phase-
lock function provides a means of obtaining a
very stable CW frequency by transferring the
frequency stability of the reference oscillator to
the 8350A Sweep Oscillator. If the CW frequency
starts to drift, the phase difference between the
CW frequency and the reference frequency
(reference oscillator) is detected, producing a de
voltage. The dc voltage is a correction signal
which restores the CW frequency to its previous
point. Stability of this CW frequency is thus
determined by the stability of the reference
oscillator. The CW filter should be turned off in
phase lock operation.

3-35. OPERATOR’'S MAINTENANCE
3-36. Plug-in Error Codes

3-37. The 8350A FREQUENCY display will
indicate RF plug-in error codes (50 to 99) or
sweep oscillator error codes. Information neces-
sary to interpret plug-in error codes may be
found in section VIII, Service, of this manual.

3-38. Fuses

3-39. Power circuits for the Model 83540A RF
Plug-in are fused in the 8350A sweep oscillator.
See the 8350A Sweep Oscillator Operating and
Service Manual for fuse location and replace-
ment instruction.

3-40. Bilue Service Tags

3-41. If the 83540A RF Plug-in requires service,
the instrument may be sent to your local HP
service organization as described in Section 1II,
Installation, in this manual. Before sending the
instrument back, fill out and attach one of the
blue service tags located at the rear of this
section. Record any error codes observed under
FAILURE SYMPTOMS / SPECIAL CONIROL
SETTINGS section of the tag.

3-9/3-10
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Performance Tests

SECTION Iv
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The 83500-series RF plug-ins must be used
in conjunction with the 8350A Sweep Oscillator.
In order to maintain a high degree of con-
sistency, procedures for testing the electrical
performance of the RF plug-ins are found in
Section IV of the 8350A Operating and Service
Manual.

4-3. EQUIPMENT REQUIRED

4-4. Equipment required for testing or adjust-
ing the 83540A is listed in Section I, Table 1-4.
Any equipment which satisfies the critical
specifications listed in Table 1-4 may be
substituted for the recommended model.

4-5. TEST RECORD

4-6. Table 4-2 provides a tabulated index of the
performance tests, their acceptable limits, and a
column for recording actual measurements.

4-7. The test procedures in Section IV of the
8350A Operating and Service Manual frequently
refer the operator to the Test Record Card in this
section. Measurement conditions unique to this
plug-in are tabulated under the column entitled
“TEST: Step/Conditions.” The number in the
Step column refers to the procedure step in the
8350A manual; the information in the Condi-
tions column corresponds to the instructions
given within that step. For example, in the
Frequency Accuracy Test, 8350A Operating and
Service Manual, step 6 instructs the operator to
set CW frequencies at “three points in each band
as shown on the test card”. The corresponding
Step 6 on the test card provides three CW
frequencies specifically for the 83540A.

4-8. RELATED ADJUSTMENTS

4-9. If a test offers marginal results, go to
Section V and perform the associated adjustment.
Table 4-1 correlates adjustments and per-
formance tests.

Table 4-1. Related Adjustments

Swept Frequency Accuracy
Marker Accuracy
414, Qutput Amplitude
Power Meter Leveling
Power Variations
Power Level Accuracy
Power Sweep
Slope Compensation
415, Frequency Stahility
4-16. Residual FM
4-17. Harmonies
4-19. Residual AM
4-21. FM Response

Performance Test 83540A 8350A
{In 8350A 0&S Manual) Adjustment Adjustmant
4-13. Frequency Range and Accuracy _
CW Accuracy 5-17 5-19

5-15 through 5-19
5-15 through 5-18

5.24
520 through 5-23
3-20, 5-23
5-26
5-22

521

527

4.1
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4-10. CALIBRATION CYCLE -

4-11. The performance tests listed in Table 4-2
should be performed in intervals of one year or
less.

4-12. OPERATION VERIFICATION
4-13. Operation Verification is a subset of the

Model 83540A

performance tests, providing reasonable assur-
ance that the 8350A Sweep Oscillator and RF
plug-in are operating properly. Paragraph 4-5 in
the 8350A Operating and Service Manual
specifies these tests and includes an HP-IB
Operation Verification program for use with a
9825A/B Desktop Computer.

Table 4-2. Model 83540A Performance Test Record Card (I of 3)

B3540A PERFORMANGE TEST RECORD CARB
NOTE
Unless stherwise indieated, procedures for the following tests are found in the 8350A Gpereting and Service Manual,
SPECIFICATION TESTED: STEP TEST LOWER MEASURED UPPER
LIMITS CONDITIONS LIMIET VALUE LT
4-13. Frequency Range and Accuracy
Range:
2-8.4 GHz 4. | Start frequency = 2 GHz 2 GHz
CW Mode 5. | Stop frequency = 8.4 GHz 84 GHz
2~84 GHz: 15 MHz 6. | CW frequency = 2.1 GHz 2085 GHz 2.115 GHz
CW frequency = 6.0 GHz 5985 GHz 6.015 GHz
CW frequency = 8.4 GHz 8.385 GHz 8415 GHz
Swept Frequency Accuracy 8/A. | Start frequency = 2 GHz 1980 GHz 2.020 GHz
2-8.4 GHz: +20 MHz 9. | Stop frequency = 84 GHz 8.380 GHz 8.420 GHz
Marker Accuracy 12. | Sweep width: 2-84 GHz
2-84 GHz: Ml = 2.5 GHz 2448 GHz 2.552 GHz
420 MHz +0.5% of sweep width M2 = 3.6 GHz 3.548 GHz 3.652 GHz
M3 =47 GHz 4.648 GHz 4752 GHz
M4 = 8.0 GHz 7948 GHz 8052 GHz
MS = 8.2 GHz 8.148 GHz 8.252 GHz
4-14. Qutput Amplitude <0.2 dB
Power Meter Leveled: 0.1 dB 9.
Power Level Accuracy: 1.5 dBm | 12. | Power = +16.0 dBm +14.5 dBm +17.5 dBm
Opt. 002: *1.7 dBm (Opt. 002 power = 415 dBm)
Calibrated Range: =15 dB
Opt. 002: =84dB | 3, +15.0 +135 +16.5
+14.0 +12.5 4155
NOTE +13.0 +11.3 +14.5
For Opt. 202, extend upper +120 +10.5 4135
limits in step 13 by 0.2 dB. +11.0 1 95 4125
+10.0 + 85 +11.5
+ 9.0 + 75 +10.5
+ 8.0 + 65 + 95
+ 7.0 + 55 + 8.5
+ 6.0 + 4.5 + 7.5
+ 5.0 + 35 + 6.5
+ 4.0 + 25 + 55
+ 3.0 + 1.3 + 45
+ 20 + 05 + 35
+ 10 — 0.5 +25
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Table 4-2. Model 835404 Performance Test Record Card (2 of 3)

SPECIFICATION TESTED: STEP TEST LOWER MEASURED UPPER
LIMITS CONDITIONS LIMIT VALUE LIMIT
Maximum Leveled Power: +16dBm | 15,

Option 002: +15dBm +18 dBm
Internal Leveled: 41 dB +17 dBm
Power Sweep: =15 dB/SWP 17. | Power level = +1 dBm =15 dB/SWP

Option 002: =14 dB/SWP z14 dB/SWP

| 4-15. Frequency Stability
+5 to —10% V Line Change: 2. | CW frequency = 4.0 GHz
84 GHz: <20 kHz 3. | Low line voltage =420 kHz
4. | High line voltage =420 kHz
Time (10 minutes): 5. 1 Power = +16 dBm
2-84 GHz: <1200 kHz {Opt. 002: power = -+15 dBm)
CW Frequency = 4.0 GHz
7 =200 kHz
10 dB Power Change: 9. { Power = +16 dBm
2-84 GHz: =zI MHz {Opt. 002: Power= +15 dBm)
CW frequency = 40 GHz
16. | Reduce power to +6 dBm =+*1 MHz
{Opt. 002: reduce power to
+5 dBm)
3:1 Load SWR: "13. | Power == +16 dBm)
2~84 GHz: =<#£250 kHz {Opt.002: Power= +15dBm)
CW Trequency = 84 GHz
14. =500 kHz
4-16. Residual FM
2-84 GHz: <9 kHz 2. | CW frequency = 6.0 GHz
5. <9 xHz
4-17. Spurious Signals
Harmonic:

2-8.4 GHz: =20 dB 3. | In dB below carrier =20 dB
Nop-harmonic:

2-84 GHz =60 dB =60 dB

4-18. Qutput VSWR
2-8.4 GHz: <16 11. | Range: 2-84 GHz <16
4-19. Residual AM
2-84 GHz: =50 dB 3. | Power = + 16 dBm
(Opt. 002: Power = +15).
CW frequency = 4.0 GHz
5. | In dB below carrier =50 dB

43
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Table 4-2. Model 835404 Performance Test Record Card (3 of 3}
SPECIFICATION TESTED: STEP TEST LOWER MEASURED UPPER
LIMITS CONDITIONS LIMIT VALUE LIMET
4-28. External FM
Direct coupled: L. | A381: Close switch 5, open 6.
DC-100 Hz: 2£12 MHz 3 =>+12 MHz
Cross Over Coupled: 4. | A381: Close switch 6.
DC-100 Hz: =475 MHz Z£75 MHz
Direct/Cross Over coupling
100 Hz-1 MHz: =247 MHz 9. =+7 MHz
1-2 MHz: =z+5 MHz 10. =>+5 MHz
2-10 MHz: =+1 MHz =+1 MHz
11. | A381: Change switch 6 from | Z%7 MHz
previous setting =+5 MHz
=+1 MHz
4-21. FM Frequency Response
DC-2 MHz: +3 dB 5. | Testlimits measured by display] 2.9 div. 5.3 div.
divisions.
4-22. AM On/Off Ratio Square-
Wave Symmetry
On/Off Ratio: 1. | CW frequency =4 GHz
=30 dB below specified max Power = +16 dBm
leveled power {Opt. 002: Power = +15)
Symmetry of ON/OFF time: 3 =30 dB
40/60 4. 40% 60%
4-23. Step Attenuator Acsuracy
Attn. Step Accuracy 1. | CW frequency = 4.0 GHz
10 dB +0.5 dB Power = +10 dBm
20 dB +0.7 dB 2. | Reference Attenuation= 70 dB
30 dB +0.9 dB
40 dB *1.2 dB 4. | Reference Atin. = 7¢ dB
50 dB +1.5dB Ref Attn * Attn Beviation
60 dB +1.8 dB Step  Error From 0 Ref
70 dB +2.1dB 70-60 + <405 dB
T0-50 + =+07 dB
7040 + <409 4B
F0--30 + =*12dB
T0-20 + <xl.5dB
7010 + =+18 dB
70—~ 0 + =4+2.1 dB

4-4
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Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section provides adjustment proce-
dures for the Model 83540A RF Plug-in. These
procedures should not be performed as routine
maintenance but should be used (1) after
replacement of a part or component, or (2) when
performance tests show that the specifications of
Table 1-1 cannot be met. Table 5-1 lists all of the
adjustments by reference designation, adjust-

ment name, adjustment paragraph. and descrip- -

tion. Each procedure includes a test setup
illustration and one or more adjustment
Iocation illustrations.

NOTE

Allow the 83540A RF Plug-in and the
8350A Sweep Oscillator to warm up for
onie hour prior to making any adjustments,

5-3. SAFETY CONSIDERATIONS

5-4.  Although this instrument has been de-
signed in accordance with international safety
standards, this manual contains information,
cautions, and warnings which must be followed
to ensure safe operation and to retain the
instrument in safe condition. Service and
adjustments should be performed only by a
skilled person who is aware of the hazard
involved.

I WARNING l

Adjustments in this section are performed
with powsr supplied to the instrumant
while protective covers are removed. There
are voltages at points in the instrument
which can, if contacted, cause personal
injury. Be extramely careful. Adjustments
should be performed only by a skilled
parson who is aware of the hazard involved.

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

NOTE

Use a non-metallic adjustment tool when-
ever possibla.

5-5. EQUIPMENT REQUIRED

5-6. Table 1-4 lists the equipment required for
the adjustment procedures. If the test equipment
recommended is not available, other equipment
may be used if its performance meets the critical
specifications listed in Table 1-4. The specified
equipment required for each adjustment is
referenced in each procedure.

5-7. FACTORY-SELECTED COMPONENTS

5-8. Table 5-2 contains a list of factory-selected
components that include the reference desig-
nation, the related adjustment procedure, the
allowable range of values, and the basis of
selection. Nominal values are given for the
factory-selected components, designated by an
asterisk (*), on the schematic diagram and in the
replacement parts list. HP Part Numbers for
selected values are given in Table 5-3.

5-9. RELATED ADJUSTMENTS

5-10. Interactive adjustments are noted in the
adjustment procedures. Table 5-4 indicates by
paragraph numbers the adjustments that must
be performed if an assembly has been repaired
or replaced or if an adjustment has been made
to an assembly. Table 5-5 lists the adjustment
procedures included in this section.

5-11. ADJUSTMENT PROCEDURE

5-12.  Adjustment procedures are given in the
proper sequence to allow for interrelated adjust-
ments. However, adjustments having to do with
the leveling loop (paragraph 5-20 through 5-25)
are interactive and should be performed as a

group.
5-1
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Table 5-1.  Adjustable Components (1 of 3)

Reference . Adjustment L
Designation Adjustment Name Paragraph Description

AZR1 GAIN (V/GHz) 5.19 Sets gain of frequency reference to
1 ¥/GHz output

A2R4 OFFSET 5-19 Sets offset of frequency reference
(I V/GHz).

A3S1 Configuration Switch 5-13 Selects plug-in code. Presets power,
FM sensitivity, FM coupling, and
step attenuator option code.

A4R3 1 HI 5-20, 5-23 Calibrates high end of power range
(+16 dBm).
Adjusts detector deviation from square-law.

A4RS 110 5-20, 523 Calibrates low end of power range

' (+1 dBm).

A4RSE I MD 5-20, 5-23 Calibrates midrange power (<12 dBm).

A4RY PM 524 Sets power meter leveling calibration.

A4RI1 _ GAIN 5-25 Sets the gain of the main ALC amplifier.

A4R47 OFS 1 5-20 Adjusts for zero offset through U7-Q6 log
amplifier circuit.

A4RS56 OF5 2 5-20 Adjusts for zero offset through US log
amplifier circuit.

A4R59 OFS 3 5-20 Adjust for zero offset through Us-Q1
Sample and Hold circuit.

A4R67 OFS 4 5-20 Adjust for zero offset through Ull Main
ALC amplifier.

A5C14 LO 5-27 Compensates FM Coil response flatness in
conjunction with ASR75 and A5R19.

ASRI9 FM 5-27 Sets DC offset of UL video amplifier.

ASR34 BFP 1 5-22 Breakpoint that works with SL1 (slope 1} for
ALC flatness.

A5R36 BP 2 322 Breakpoint that works with SL2 (slope 2) for
ALC flatness.

ASR38 BP 3 5-22 Breakpoint that works with SL3 (slope 3) for
ALC flatness.
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Table 5-1.  Adjustable Components (2 of 3)
Referance . Adjustmant o
Designation Adjustment Name Paragraph Description

AS5R40 BP4 5-22 Breakpoint that works with SL4 (slope4) for
ALC flatness.

ASR41 SL1 5-22 Slope adjustment for best ALC flatness.

ASR42 SL2 522 Slope adjustment for best ALC flatness.

AS5R43 SL3 522 Slope adjustment for best ALC flatness.

AS5SR44 SL 4 5-22 Slope adjustment for best ALC flatness.

AS5SR48 SLP 5-22 Sets overall slope of internal leveling ALC.

ASRS0 PWSP 5-26 Sets range for power sweep.

ASR7S HI 5-27 Works in conjunction with C14 to compen-
sate frequency response flatness of FM Coil.

A6RI11 G (pain) 5-16- Fine adjustment of tuning voltage from the
scaling DAC.

A6R21 —10v 5-15 Sets —10 Volt reference.

A6R25 ZRO (zero) 5-16 Adjusts for gain and offset inaccuracies
between +20 Volt frequency reference
from Ull and summing amplifier U16.

ABR30 OFS (offset) 5-16 Fine adjustment of drive voltage from offset
DAC.

ABRAS SP NOT USED

A6S1 OFFSET 5-17 Sets low end frequency.

A6S2 GAIN 5-17 Sets high end frequency.

ATR20 B2 5-14 Sets oscillator bias voltage at high end of
band.

ATR21 52 5-14 Sets break point of bias voltage at high end
of band.

ATR26 S1 5-14 Sets break point of bias voltage atlow end of
band.

ATR2T B1 5-14 Sets oscillator bias volage at low end of
band.

5-3
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Table 5-1.  Adjustable Components (3 of 3)
Reference . Adjustment -
Designation Adjustment Name Paragraph Description
ATR47 Z (zero) 5-18 Sets offset to minimize the frequency
difference between CW and delta F 0 with
delay compensation circuits connected.
ATR63 LO 5-18 Sets delay compensation at low end of band.
ATR6S H1 5-18 Sets delay compensation at high end of
band.
Al2ATIR4 HARMONICS 5-21 Set for minimum harmonic content in RF
output signal.
Al3AIR2 ‘4 DRAIN BIAS 5-21 Set for minimum harmonic content.
Al3AIRS 1" GATE BIAS 5-21 Set for minimum harmonic content.
ATIAIRIO 2" GATE BIAS 5-21 Set for minimum harmonic content.
Al3AIRI2 3" GATE BIAS 521 Set for minimum harmonic content.
Table 5-2.  Factory Selected Components
.Raf?rance Adjustment Allowable Range Basis of Seloction
Designator Paragraph of Values
A5R31 5-27 75 to 125 Ohms | Selects scaling of current drive of YIG
Oscillator FM coil near 100 kHz.
A6R1 None Selected at factory to correct for frequency
nonlinearity in YIG Oscillator Al2.
A6R3 None
A6R38 None
A6R39 None
A6R40 None
A6R41 None
Al12A1RI None 511 to 464 Ohms | Selected at factory for optimum
(.5 watt) bandwidth, power, and harmonics.
AlZAlR2 None 162 to 619 Ohms. | Same as above.
(.5 watt)

5~4
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Table 5-3. HP Part Numbers of Standard Value Replacement Components
RESISTORS
RANGE: 10 to 464K Ohms
TYPE: Fixed-Film % SES
WATTAGE: .125at 125°C .—:m:% JRNEFE
TOLERANCE: #1.0%
C
V(a;i;;e KP Part Number g \l(zl;;e HP Part Number D Vél;;e HP Part Number g
10.0 0757-0346 2 464 06980082 7 21.5K 0757-0199 3
11.0 07570378 Q 511 07570416 7 23.7K 0698-3158 4
12.1 07570379 1 562 07570417 8 26.1K 0698-3159 5
13.3 0698-3427 0 619 07570418 9 28.7K 0698-3449 6
14.7 0698-3428 1 681 07570419 0 31.6K 0698-3160 8
16.2 07570382 6 750 0757-0420 3 34.8K 0757-0123 3
17.8 0757-0294 9 825 0757-0421 4 38.3K 0698-3161 9
19.6 06983429 2] 909 07570422 5 42.2K 0698-3450 9
215 0698-3430 5 1.0K 07570280 3 46.4K 0698-3162 0
23.7 0698-3431 6 1.1K 07570424 7 511K 07570458 7
26.1 0698-3432 7 1.21K 07570274 5 56.2K 0757-0459 8
28.7 0698-3433 8 1.33K 07570317 7 619K 0757-0460 1
316 07570180 2 1.47K 0757-1094 9 | 681K 07570461 2
34.8 0698-3434 9 1.62K 07570428 i 75.0K 0757-0462 3
383 06983435 0 1.78K 07570278 9 82.5K 0757-0463 4
42.2 07570316 6 1.96K 0698-0083 8 90.9K 0757-0464 5
46.4 0698-4037 6 | 215K 0698-0084 9 100K 0757-0465 6
51.1 07570394 0] 237K 0698-3150 6 110K 0757-0466 7
56.2 0757-0395 ! 261K 06980085 0 121K 0757-0467 8
61.9 07570276 7 2.87K 0698-3151 7 133K 0698-3451 0
68.1 07570397 3| 3.16K 0757-0279 0 147K 0698-3452 1
75.0 07570398 4 3.48K 0698-3152 8 162K 0757-0470 3
82.5 0757-0399 5 3.83K 0698-3153 9 178K 0698-3243 8
90.0 07570400 9 422K 0698-3154 0 196K 0698-3453 2
100 0757.0401 0| 464K 0698-3155 1 ] 215K 0698-3454 3
110 075704072 1} 511K 0757-0438 31 237K 0698-3266 5
121 0757.0403 21 562K 0757-0200 7 | 261K 0698-3455 4
133 0698-3437 2 6.19K (757-0290 5 287K 0698-3456 5
147 0698.3438 3 681K 07570439 4 316K 0698-3457 6
162 0757.0405 4 | 750K 0757-0440 7 | 348K 0698-3458 7
178 0698-3439 4 | 825K 0757-0441 8 1 383K 0698-3459 8
196 0698-3440 7 1 909K 07570288 1| 422K 0698-3460 1
215 0698-3441 8 | 100K 07570442 9 | 464K 0698-3260 9
237 0698-34472 9 11.0K 07570443 0
261 0698.3132 4 1 121K 0757-0444 1
287 0698.3443 0 133K 07570289 2
316 0698-3444 1 147K 0698-3156 2
348 (698-3445 2 16.2K 0757-0447 4
383 0698-3446 31 178K 0698-3136 8
422 0698-3447 4 19.6K 0698.3157 3
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Table 5-4. Related Adjustments

Model 83540A

Assambly Changed
or Rapaired

Related Assemblies
{in order of Adjustments)

Perform the Following
Paragraph Number

Al1/A2 front Panel
A3 Digital Interface
Ad ALC

A5 FM

A6 YO Driver

A7 Marker

Al2 YIG Oscillator

A6,A2

A3

Ad, A5
A4, A5
A6, A2, AT
A6, AT

Ab, A7, A2, Al2, Al3, AS

5-17, 5-19

5-13

5-20 thru 5-25

5-20 thru 5-27

5-14 thru 5-17, 5-19
5-14, 5-16, 5-18

5-14, 5-15, 5-16, 5419, 5-20 thru
5-25, 5-27

A13 Modulator/Amplifier Al2 Al3 5-20 thru 5-25
CRI1 Crystal Detector Ad, A5, A12A1, Al13Al 5-20 thru 5-25
D Directional Coupler Ad, A5, A12A1, Al3AL 5-20 thru 5-25
Table 5-5. Adjustments
Paragraph Adjustments Paragraph Adjustments
5-13 Configuration Switch A3S1 5-21 Harmonics
5-14 Oscillator Bias on A7 5-22 Internal Leveled Flatness
5-15 —10V Reference on A6 YO Driver 523 Power Calibration
>-16 'éO.Dritier Board A6 DAC 5-24 Power Meter Leveling. Calibration
alibration
5-17 Frequency Accuracy 525 ALC Gain Adjustment
5-18 Delay Compensation Power Sweep
5-19 Frequency Reference 1 V/GHz 2 FM Driver
520 ALC Adjustment >

5-6
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ADJUSTMENTS

5-13. CONFIGURATION SWITCH A351
Reference:

Performance Test: 8350A Paragraph 4-13.
Service Sheet: A3

Description:

Switch A3S1 is set at the factory for a combination of operating modes. (Refer to Table 5-6.)
Other operating modes can be selected by resetting switch positions on A3S81,

Procedure:

NOTE

Adjustment precedures and parformance tests all assume that A3S81 is set
to the factory setting. f other procedures are to be performed, set A381 to
the factory setting until the procedurses are completed, then set A381 to
any desired operating mode before putting the instrument back in service.

I.  Refer to Table 5-6 and determine if factory selected mode set at A381 is correct for your
application.

2. Set configuration switch A3S1 (Figure 5-1) for the desired operating mode.

NOTE

After modifying configuration switch A381, press INSTR PRESET to
update the plug-in to the desired operating mode.

CONFIGURATION
SWITCH
A3S1

FRONT

Figure 5-1. Configuration Switch A3S81 Location
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Table 5-6.  Configuration Switch A3S1 on A3 Digital Interface Board

Deseription Switch Number
1 2 3 4 ] b 7 8
Plug-in Code for 83540A 0 1 0 X X X X X
No R¥ Power at Power-Up X X X 1 X X X X
Maximum RF Power at Power-Up X X X 0 X X X X
— 6 MHz/V FM Sensitivity X % X X 1 X X X
— 20 MHz/V FM Sensitivity _ % X X X 0 X X X
Direci-Coupled FM X X X X X I X X
Cross-Over Coupled FM X X X X X 0 X X
Step Attenuator, Option 002, Installed X X X X X X i X
No Step Attenuator, Option 002, Installed X X X X X X 0 %
NOTES
1. Switch Positions:
1 = Switch Open = High
¢ = Switch Closed = Low (Ground)
x = Don’t Care
2. Switch A381 is set from the factory as follows: Switeh No. Position
3. When direct-coupled FM is selected, FM sensitivity 1 0
is ~20 MHz/V and switch number 5 is overridden. g é
4 0
5 0
6 0
7 &
8 X

*4174f Opt, 002 installed; “0” if Opt. 002
not installed,

A3S1
123 458 6 7 8
A3
L] - QPEN = 1 BOARD
n MMM M) =8| —CLOSED =0 /

W = DEPRESSED SWITCH POSITION

5-8
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ADJUSTMENTS

B-14, QS8CILLATOR BIAS ON A7
Reference:

Performance Test: 8350A Paragraph 4-14.
Service Sheet: A7

Description:

Oscillator bias is adjusted in accordance with the voltage requirements noted on the side of
YIG Oscillator Al2,

AT
SWEEP OSCILLATOR [ Jatier OSCILLOSCOPE
—— = g o 09320
Coo o8 5 BAHR|l S5 see | PLUGHN °q% o
‘we oddo onn. on_n';i'{f W g @ a Z-AXIS
BLANK oOTUT -.?"ﬁ:?@ GO oi
s———-.w......J CH. A CH.8
Figure 5-2.  Oscillator Bias Adjustinent Test Setup
A7
82 B2 51 B1
ATR2T - ATR20 ATR26 ATR27
rh“‘.TP TPE, 4 E
e » el
° B21e 1] &mudy geoces
: it Bt IEN /A'ITPT
E— T8 oy o9PPe9Y
1 s [e 8Hn
Ao PhEd b b4
i
%
s $tiest :
o N N 299999
?éT o m ?????? 3 TEEEEEE
w1 gergee ! :
% g8z T éééigzg o
; l ‘L iﬁw—m«{,‘ih“““‘"“ﬂ

Figure 5-3.  Oscillator Bias Test Point and Adjustment Location
Equipment:

OSCilOSCOPE . ..o HP 1740A

5-9
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ADJUSTMENTS

5-14. OSCILLATOR BIAS ON A7 (Cont'd)
Procedure:
NOTE

Turn AC power OFF when ramoving or installing PC boards.

1. Connect equipment as shown in Figure 5-2 and 5-3. Place A7 Marker board on an
extender board, connect oscilloscope probe to ATTP7 oscillator bias, and select A vs. B
sweep mode.

2. Note the voltages and frequencies specified on the side of YIG oscillator Al2.

Correlation between the oscillator notations and the board adjustments are shown in
Table 5-7.

Table 5-7, YIG Oscillator Break Point Notations

Netation on A7 Adjustment -
YiG Qscillator® Control Name Description
VL S1 Voltage at low end of band.
(Voltage Low)
FL Bl Sets break point of bias voltage at low end of band,
(Frequency Low) Adjust for break to occur at frequency given on
: oscillator.
vy 52 Voltage at high end of band.
(Voltage Upper)
FuU B2 Sets break point of bias voltage at high end of band.
(Frequency Upper) Adjust for break to occur at frequency given on
oscillator.
*When voltages are not indicated on oscillator, turn the associated circuit off, For VL/FL, set B1 fully
counterclockwise. For VU/FU, set B2 fully counierclockwise.

3. Set marker 1 to FL (frequency low) and set marker 2 to FU (frequency upper). (See
Figure 5-4.) Set START frequency to 2 GHz

4. Adjust ATR27 (Bl) to position the break point at marker 1 (FL). Adjust A7R26 (51) to
position the beginning of the oscilloscope trace at VL (voltage low). Note: If voltage and
frequency for VL and FL are not shown, adjust ATR27 (Bl) fully counterclockwise.
ATR26 (S1) should then have no effect on the display.

5. Adjust ATR20 (B2) to position the break point at marker 2 (FU). Adjust ATR21 (82) to
position the end of the oscilloscope trace at VU (voltage upper). Note: If voltage and
frequency for VU and FU are not shown, adjust A7TR20 (B2) fully counterclockwise.
ATR21 (82) should then have no effect on the display.

3-10
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ADJUSTMENTS

5-14. OSCILATOR BIAS ON A7 (Cont'd)

BREAKPOINT

VL 2N AW

Figure 5-4. Display of Break Points

515, —10V REFERENCE ON A8 YO DRIVER
Referencs:

Performance Test: 8350A Paragraph 4-14.
Service Sheet: A6

Description:

The —10V REF in A6 is used as a reference voltage for the Offset DAC in A6, and in the
Power Level Reference DAC on the A4 assembly.

AGTP3

SWEEP
0SCILLATOR IMGITAL VOLTMETER

mn . n'; RE
i e mes || PLUG-IN
aue 9 R

Figure 5-5. ~10 Volt Reference Test Setup

Equipment:

Digital Voltmeter (DVM). ... i e HP 3455A
Procedurs:

1. Connect DVM to A6TP3 and common to A6TP5 (Figures 5-5 and 5-6).

2. Adjust “—10," A6R21, for —10.000 Vdc £0.001 Vdc.
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ADJUSTMENTS

B-18. —10V REFERENCE ON A8 YO DRIVER (Cont'd)

AS

s AT

22
I

Figure 5-6. A6TP3 “—10” Volr Reference Test Point

5-16. YO DRIVER BOARD A6 DAC CALIBRATION

Reference:

Performance Test: 8350A Paragraph 4-13.
Service Sheet: A6

Description:

Adjustments are made to remove offsets and calibrate OFFSET and SLOPE DAC step sizes.

oy
SWEEP
OSCILLATOR  AsTPg ASTP13 BiGITAL VOLTMETER

O - oo

O magoo

RF
PLUG-IN

Figure 5-7. YO Driver Board Adjustment Test Setup
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ADJUSTMENTS

5-16. YO DRIVER BOARD A6 DAC CALIBRATION {Cont'd)

Equipment;

Digital Voltmeter. . ... ... it s HP 3455A

Procedure:

2.

NOTE

YO Driver Board adjustments should be avoided if possible. Set up
equipment as shown in Figure 5-10 and perform the last step in Paragraph
5-17 to check frequency accuracy and sweep linearity across the band. if
frequenciss are within =15 MUz tolerance, do not make thess YO Driver
Board adjustments.

Float ground on DVM and connect floating ground to A6TP13 (+20 V FREQ. REF)).
Connect measurement lead of DVM to A6TP16. (See Figure 5-7 and 5-8.)

A6

OFS (OFFSET)  ZERO G (GAIN)

ABR30 AGR25 ABRMN
ABTP13

{(+20V FREQ. REF.)

1 _ABTP1S
: (COLLECTOR)

£ - e -
H G—Lﬂz—e@n 9L

@-caz—a

e G ¥ i

0E0000C00D0000800000

1

a3

L
1 el
;
- [

Figure 5-8. YO Driver Board Test Points

Press .CW., then make DATA ENTRY of 8.4 GHz.
NOTE
SHIFT 00 selects the hex dsta sntry mode, making key M1 function as

address code entry, and key M2 as data code entry. For further description
of hex programming refer to Paragraph 8-22,

5-13
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ADJUSTMENTS

5-16. YO DRIVER BOARD A6 DAC CALIBRATION {Cont'd)
DATA ENTRY
¢

B
-

©

@
UOEW

@

\

Figure 5-9. Front Panel Hexadecimal Entry Keys

3. Enter
SHIFT 0 0 Initiates Hex entry mode.
2. GHzs 8 0O Address location 2C80
M2 Enables Data Input
g 0 Hex Data

4. Press # to step to address 2C81.
Enter hex data 4. (.

5. Press # to step to address 2C82,
Enter hex data 0 0.

6. Note DVM indication. If it is not approximately equal to —6.2500 Vdc, adjust A6R11
“G” (gain) control for —6.2500 Vdc =1 mVdc. Note the actual value obtained.

7. Enter hex data BKSP  BKSP: to change data at address 2C82 to FF.

8. Press #-to step down to address 2C81.
Enter hex data 4 BKSP (4F).

9. Adjust A6R30 “OFS” (offset) for a difference between step 6 and step 8 of 12.9968 Vdc
+0.1 mVdc.

10. Enter hex data G- BKSP. (OF).
Adjust A6R25 “ZERO” for —12.6218 Vdc 0.1 mVdc.

11. Enter hex data GHzs' 0 (C0).

12. Press 4 to step to address 2C82.
Enter hex data 0 0..

13. Adjust A6R11 “G” (gain) for DVM indication of —19.5000 Vdc +0.1 mVdc.

14. Repeat steps 4 through 13 to check for 12.9968 volt difference between steps 6 and 8 with
no further adjustment.
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5-17. FREQUENCY ACCURACY
Reference:

Performance Test:  8350A Paragraph 4-13
Service Sheet: A6

Description:

Frequency endpoints are adjusted using calibration modes provided through software.
SHIFT 90 (low end) and SHIFT 91 (high end) initiate the frequency calibration mode in
which the microprocessor reads the FREQ CAL switches on the A6 assembly and displays
the byte in hexadecimal form via the POWER window. As the plug-in RPG is adjusted,
plug-in ROM reads the count, adjusts the POWER display, and updates the Offset (low end)
or Scaling DAC (high end) to correct the output frequency. When the external counter and
8350A Front Panel FREQUENCY readings match, the hex digits displayed in the POWER
window indicate the proper settings for the FREQ CAL switch, A651 or A6S2.

SWEEP : FREQUENLY
OSEILLATOR COUNTER

@

1 osg

G dd ava FEEY
P00 O BOR [ EEY
-COEEe U SE e

RF OBTPUTI

10dB
ATTENUATOR

f=4a

Figure 5-10. Test Setup for Frequency Accuracy Adjustments

Equipment:
Frequency COUNeT. . ... .vut ot ettt a et HP 5343A
I0dB Attenuator. ... .. i P HP 8491A Option 010
Procedure:

NOTE

This procadure assumes that A3S1 is set to the factory-set position (Table
5-8).

1. Connect equipment as shown in Figure 5-10 with frequency counter and 10 dB
attenuator connected to RF OUTPUT.

2. Press INSTR PRESET .

3. Press CW . At DATA ENTRY enter 2.0 GHZ.
4. Press SAVE 1 .

5. Press CW . At DATA ENTRY enter 84 GHz.

5-15
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1.
12.

13.

Press RECALL 1 and 2000 GHz should be displayed in the FREQUENCY
window,

Press SHIFT

9 B . This selects low end frequency calibration mode.
Adjust plug-in RPG for a reading of 2.000 GHz on external frequency counter.

Set switch A6S1 (Figure 5-11) for the value displayed in the POWER window. Note the
hex number for subsequent verification. Refer to the diagram in Figure 5-12.

GAIN
AgS2

OFFSET
ABS1

FRONT

Figure 5-11. Frequency Calibration Adjustments Location

Press INSTR PRESET , then RECARL 1.

Verify that a setting of 2.000 GHz on the 8350A produces a 2.000 GHz + 15 MHz
indication on the external frequency counter. (If the frequency displayed does not meet

. specification, press SHIFT 9 0 . The hex digits displayed in the POWER window

correspond to A6S1 switch settings. If this number does not agree with the number
obtained in step 10, the switch was not set properly. Repeat the procedure.)

Press. RECALL 2 and 8400 GHz should be displayed in the FREQUENCY
window.

5-16
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B5-17. FREQUENCY ACCURACY (Cont'd)

HEXADECIMAL | DECIMAL
(ithru 8 = QOthud
A = 10
b = 11
c = 12
d = 13
£ = 14
F . 15 MSB LB
| Cc 5 FRONT PANEL DISPLAY
[ I ]
4 N ~
NCO1T 8 4 2 1 8 4 2 1
OPEN (1)
coseniy | (V|| M | W || WM W] "
/1918765 |at3f2a}jrilao
‘? v ; TO FRONT OF
® PLUGIN
/
M - DEPRESSED SWITCH POSITION

Figure 5-12. A651 and A652 Frequency Calibration Switch Configuration

14. Press SHIFT 9 1. This selects high end frequency calibration mode.
15. Adjust plug-in RPG for a reading on the external frequency counter of 8400 GHz.

16. Set A6S2 (Figure 5-11) for the reading displayed in the POWER window. Note the hex
number for subsequent verification.

17. Press INSTR PRESET , then RECALL 2:.

18. Verify that a setting of 8.400 GHz on the 8350A produces an 8.400 GHz + 15 MHz
indication on the external frequency counter. (If the frequency displayed does not meet
specification, press SHIFT' 9 -1 . The hex digits displayed in the POWER window
correspond to A6S2 switch settings. If this number does not agree with the number
obtained in step 16, the switch was not set properly. Repeat the procedure starting with
step 13.) '

19. Manually sweep across the band, monitoring the external counter readings. They
should match the 8350A CW frequency reading =15 MHz. Check at 2.2 GHz, 3.8 GHz,
5.8 GHz, 6.8 GHz, and 8.2 GHz.

5-17
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ADJUSTMENTS

5-18. DELAY COMPENSATION
Reference:

Performance Test:  8350A Paragraph 4-13.
Service Sheet: A7

Description:

This circuit compensates for the delay in the RF sweep output that occurs at faster sweep
speeds. An external frequency meter is used to generate a frequency-dependent marker
which is aligned with a tuning ramp-dependent marker generated from the 8350A
mainframe. Sweep time is increased and delay due to hysteresis in the YO is observed as the
difference between the two marker pips.

Delay compensation adjustments are made while observing the shift between the marker
pips at a sweep time of 10 milliseconds (worst case). At sweep speeds greater than 100
milliseconds, delay should not exceed =5 MHz: the difference between CW and Swept
Frequency accuracies.

SWEEP

DSCHLATOR |  asteg DIGITAL VOLTMETER D5CILLOSCOPE
: _ r —

c Lo i RF o o8 @1

3831 5% eee | PLUGAN °n%o

| O

SWEEP RF QUTPET (ORI % o cgf

ouTRUT FREQUENCY mﬁ:":” i

METER ) CH. B
FREQUERGY
METER 1-4 Gz
484 GHz
- CRYSTAL
D | DETECTOR
Figure 5-13.  Test Setup for Delay Compensation Adjusiment
Equipment:
OSCIlOSCOPE .« ottt HP 1740A
Frequency Meter 1 to4 GHz. ... i i i, HP 536A
Frequency Meter 410 84 GHz ... ... . i HP 537A
Crystal Detector. ... HP 423B
Procedurs:

NOTE

This procedurs assumes that A381 is sat to the factory-set position {Tabile
5-6),

1. Connect equipment as shown in Figure 5-13. At oscilloscope, select A vs. B sweep mode
to obtain a CRT trace of amplitude versus frequency.
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5-18. DELAY COMPENSATION {Cont'd)
2. Press INSTR PRESET .

3. Select CW mode and with a DVM, measure and note the voltage at A6TP6.
4, Press CF ,then AF . At DATA ENTRY enter 0 MHz .

5. Adjust“Z” control A7R47 on marker board (Figure 5-14) for the same reading at A6TP6
that was obtained in step 3 above. Remove DVM lead from A6TP6.

AB

DELAY COMP

A7
z
A7TRA7 A7R6§ A“IHBE
LI i e TR
B v 117210 SR3ryilhe
! 1 H A RN
R I R
g G?nﬁai-‘t?cfg i&g@ﬂ g;;ﬂgsge E
g . -
© fihe s
g i iz 1 uls E 66 J}é ¢ ??? ?
?é? f [:“““E FPe809 .2 T%ii E
i o B H i
[ Eﬁ EEE% G et 2
l i (L ia——cu—-_a

Figure 5-14. Delay Compensation Adjustments
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5-18. DELAY COMPENSATION {Cont'd)

6. Press 8350A INSTR PRESET , AMPTD MKR , and RF BEANK . Press MKR
M1 . At DATA ENTRY enter 2.30 GHz.

7. Press SAVE 2,

8. Press SWEEP TIME . At DATA ENTRY enter 200 ms.

9. Press SAVE 1.

10. Press MKR M2 . At DATA ENTRY enter 6.5 GHz.

11. Press SAVE 3.

12. Press SWEEP TIME . At DATA ENTRY enter 10 ms.

13. Press SAVE 4.

14. Press RECALL 1.

15. Expand the oscilloscope trace at the marker by centering the marker on the screen with
the oscilloscope horizontal POSITION control, then selecting “MAG XI10.” Set
wavemeter so the peak of the pip is on the leading edge of the 2.300 GHz marker.

16. Press RECALL 2.

17.  Adjust “LO” ATR65 on marker board (Figure 5-14) so the peak of the wavemeter pip is
coincident with the leading edge of the marker.

18. Verify that the delay is accurate by manually adjusting sweep time from 10 to 200 ms.
Iterate “LO” adjustment to optimize setting for minimum delay per sweep time. The
position of the wavemeter pip should typically stay within =5 MHz as read on the
wavemeter across the 10 to 200 ms range.

19. Disengage “MAG X10.” Press RECALL 3/ . Center the 6.5 GHz marker on the
screen with the oscilloscope horizontal POSITION control. Press “MAG X10.”

20. Set wavemeter so the peak of the pip is coincident with the leading edge of the
6.500 GHz marker.

21. Press RECALL 4.

22, Adjust "HI” ATR66 on marker board (Figure 5-14) so the peak of the wavemeter pip is.
coincident with the leading edge of the marker.

23. Verify that the delay is accurate by manually adjusting sweep time from 10 to 200 ms.
Iterate “HI” adjustment to optimize setting for minimum delay per sweep time. The
position of the wavemeter pip should typically stay within =5 MHz as read on the
wavemeter across the 10 to 200 ms range.
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5-19. FREQUENCY REFERENCE 1 V/GHz OUTPUT

Reference:

Performance Test: 8350A Paragraph 4-13.
Service Sheet: A2

Description:

The frequency reference rear panel output is adjusted for 1 Volt per GHz. Example: 2 GHz
= 2 Volts; 4.5 GHz = 4.5 Volts, etc.

Egquipment:
Digital Voltmeter. ... .. HP 3455A

Procedure:
1. Connect a DVM to A2TP1 (Figure 5-15).

/ JA
A2

BANB 1
OFFSET GAIN YO DRIVEV
A2R4 AZR1 A2TP1

[ ek Mool .
P o el
g W E_l
ie
’ [~
RN
P i L=
ST e e
! B s S LI
1010 T
] — FRONT PANEL
INTERFACE
A2

Figure 5-15. Frequency Reference Adiustments Location
2. Select €W, and set Frequency for zero Volt indication on DVM.
3. Connect DVM to rear panel 1 V/GHz Frequency Reference connector, J4.

4. Adjust A2R4 “OFFSET” (Figure 5-15) for the voltage that corresponds to the CW
frequency (example: 64 GHz = 464 Vdc).

5. Set CW Frequency to 84 GHz. Adjust AZR1 “GAIN" for an output of +8.4 Vdc
+10 mVdc on DVM.

6. Set CW Frequency to 3.0 GHz. Verify 3.0 volts at I'V/GHz connector. If not, repeat steps
1—6.
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5-20. ALC ADJUSTMENT

NOTE

Complete adjustment of the leveling loop requires several procedures to be
performed in the order prescribed, from Paragraph 5-20 through 5-25.
Deviation from this routine may cause improper leveling and/or flatness
problems. '

Reference:

Performance Test:  8350A Paragraph 4-14.
Service Sheet: A4

Description:

Adjustments compensate for DC offsets in the detected RF path and the Main ALC amp.
Power is roughly calibrated.

SWEEP RF
OSCILLATOR PLUG-IM DIGITAL VOLTMETER
| B e
Ces O "0 ooenenil O
L = S
RF
QUTPUT

POWER
SENSOR
(=

Equipment:
Digital VOIEMEIET. . .. oottt a HP 3455A
POWET VLB BT . o ot ettt et e ettt et ettt e e e HP 436A
THermistor M OUIE © oottt et e ettt e HP B481A
Extender Board. . ..ottt e e e e e e HP 08350-60031
Procedure:

NOTE

Turn AC power OFF when remoeving or installing PC boards.
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Adjustments

5-20. ALC ADJUSTMENT (Cont'd)

Ad
THI tMb 1L0O
A4R3 A4RS8 A4R5 A4TPIS  A4TPI-10
OFS3
" A4R5Y
e’wcs»-egg¢ p V i s 4
Thedebbbbo 5hd bad L el TatacazERy
RN & @ﬂ' é&)éﬁ
gmg ' s b0
353 1 us | ug
‘Mu‘f’ oo T“.s ‘ K ;[]:,%§ e g§§g7
.,‘!". B-EFN%O&C P i 3 \_j ;lt;g;i;g’eg%j&(
0FS 2 T G o ST e °
A4RSE g—;ﬁ?—a 9 ? |
R
JNHINRNE
IR S\ OFS 1
pp—_ A4R47
| IB‘U@%Ja
A4TPU A4TP12 A4TP14
Figure 5-17, ALC Adjustments Location
NOTE
This procedure assumes that A351 is set to the factory-set position (Table
5-8).

Remove A5 FM Driver board. Place A4 assembly on an extender board. Sweep the full
range of the plug-in at any leveled power.

Float the ground on the digital voltmeter and measure the voltage between A4TP12 and
A4TP14 (Figure 5-17). Adjust A4R47 OFS 1 (offset 1) for 0.000V £0.001V.

Attach jumper from A4TP11 to ground. Connect DVM to A4TPS (reference to ground).
Adjust AdR56 OFS 2 (offset 2) for 0.000V = 0.001V. Remove jumper.

Connect DVM between A4TP12 and A4TP15 (floating ground). Adjust A4R59 OFS 3
(offset 3) for 0.000V + 0.001V.

Press 8350A front panel CW: and ensure that the power is leveled (UNLEVELED
light off). If it isn’t, adjust CW to some leveled frequency. Connect DVM to A4TP7 and
adjust A4R67 OFS 4 (offset 4) for 0.000V £ 0.001V.

Turn instrument LINE power OFF. Remove A4 assembly from the extender board
and reinsert A4 directly into the instrument. Turn ON LINE power to instrument.
Connect power meter sensor to RF OUTPUT as shown in Figure 5-16.

Press 8350A CW-. Set POWER for plug-in front panel reading of +1 dBm. Adjust
A4R5 1 LO” for an RF OUTPUT power of +1 dBm *0.1 dB.
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5-20. ALC ADJUSTMENT {(Cont'd)

8. Set POWER for plug-in front panel reading of +12 dBm. Adjust A4RE “1 MD” for an
RF OUTPUT power of +12 dBm =0.1 dB.

9. Iterate steps 7 and 8 until both low and midpower ranges are calibrated.

10. Set POWER for plug-in front panel reading of +16 dBm (+15 dBm for Option 002
instruments). Adjust A4R3 “1 HI” for an RF OUTPUT power of +16 dBm 0.1 dB.
This roughly calibrates the RF power. Fine calibration is documented in a later
procedure.

NOTE
The FM PC Board will be reinstalled in Paragraph 5-22.

5-21. HARMONICS

NOTE

Complete adjustment of the leveling loop requirss severai procedures to be
performsed in the order prescribed, from Paragraph 5-20 through 5-2B.
Deviation from this routine may cause improper leveling and/or flatness
problams.

Reference:

Performance Test:  8350A Paragraph 4-17.
Service Sheet: RF Block Diagram and Al3Al

Description:
Variable bias resistors set the operating points of the RF amplifier FETs to minimize

harmonics. Harmonics are observed using band pass filters to separate harmonics from the
fundamental frequency.
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5-21. HARMONICS {Cont'd)
SWEPT
SWEEP AF AMPLITUDE
OSCILLATOR  PLUG-IN ANALYZER

ol c .
HEEN @ REER
SEAR - - - H3RE

‘8 T BB

{ A\ DETECTOR

Figure 5-18. Harmonics Test Setup

Eguipment:
Swept Amplitude Analyzer......... ... . HP 8755C
Detector. ... o HP 11664A
4-8 GHz Band Pass Filter . ........o.v oo HP 0960-0402
6-8 GHz Band Pass Filter .........o. oo HP 0960-0200
8-124 GHz Band Pass Filter..........oooo oo HP 0960-0403
10dB Attenuator. . ... i HP 8491 A Option 010

Procedure:

NOTE

This procedure assumes that A3S1 is set to the factory-set position {Table
5-6), and at the 8350A Sweep Oscillator, 27.8 kHz square-wave is selectsd.

1. Connect equipment as shown in Figure 5-18, with the 4 to 8 GHz band pass filter in the
RF path. Select 8350A +J7 MOD and REBLANK: . Sweep from 2 to 84 GHz at a
leveled power of +16 dBm (+15 dBm for Option 002 instruments).

A12 A13
“1" GATE BIAS 2" GATE BIAS
A13A1TRE AT3ATR10
HARMORICS
A12A1R4

“4" DRAIN BIAS N\ “3" GATE BIAS
A13ATR2 1 A13AIR12

q)'mg

-
L';:V
iy
e

f

?.
P

-l A13A1R2

Figure 5-19. Harmonic Adjustments Location
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5-21. HARMONICS (Cont'd)

2. Check the band-reject region of the trace. Signals observed above the noise floor of the
detector représent the second harmonics of the 2 to 4 GHz swept signal. Four
adjustments on the A13A1 Modulator/Amplifier bias assembly and one on the A12Al
(Figure 5-19) are used to optimize harmonic levels. Begin adjustments from left to right
along the top of the A13A1 assembly with the drain bias pot, R2 ("47), followed by three
gate bias pots: R8 (“1™), R10 (*2”), and R12 (“3”). Then adjust Al12A1R4. Adjust all five
pots for optimum harmonic levels. :

3. Insert the 6 to 8 GHz Band Pass Filter into the RF path. Signals in the band reject
region represent the second harmonics of 3 to 4 GHz, and the third harmonics of 2 to
2.8 GHz. Repeat the adjustments as described in step 2. )

4. TInsert the 8 to 12 GHz Band Pass Filter into the RF path. Signal levels in the band
reject region represent the second harmonic of 4 to 6 GHz and the third harmonic of
2.67 to 2.8 GHz. Adjust the five pots as instructed in step 2. Repeat steps 2 through 4 to
ensure minimum harmonic levels. Harmonics should be at least 20 dB below the
fundamental

B-22. INTERNAL LEVELED FLATNESS
NOTE

Complete adjustment of the leveling loop requires several procedures to be
performed in the order prescribed, from Pasragraph 5-20 through 5-25,
Deviation from this routine may cause impropar leveling and/or flatness
problems.

Refsrence:

Performance Test: 8350A Paragraph 4-14.
Service Sheet: AS

Description:

Four parallel circuits on the AS assembly provide adjustments for ALC flatness. BP1
through BP4 and SL1 through SL4 determine the slope of the flatness compensation signal
input to the A4 ALC assembly. Breakpoint potentiometers (BP1-4) determine the frequency
at which the corresponding slope potentiometers (SL1-4) begin to affect power output
leveling.
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5-22. INTERNAL LEVELED FLATNESS (Cont'd)

SWEPT
SWEE? RF AMPLITUDE
OSEILLATOR PLUG-IN ANALYZER

GUTPUT | outPUT

ol 2.

EEEE B ENHE

10 dB E8RE + + + BARE

| aTTENMUATOR DETECTOR 2.0 888
- Of e

Figure 5-20. Internal Leveling Adjustment Test Setup

Equipment:
Swept Amplitude Analyzer. . ........ ..o i HP 8755C
D O 0T, o ottt e e e HP 11664A
10 dB Attenuator............. JE HP 8491A Option 016
Procedure: |

NOTE

This procedure assumss that A351 is set to the factory-set position {Table
5-6), and at the 8350A Sweep Osciliator, 27.8 kHz square-wave modulation
is selectad.

1. Reinstall A5 FM Driver assembly. Connect equipment as shown in Figure 5-20, with
the 8755C monitoring the RF output. Select 8350A J1 MOD . Sweep the full range of
the plug-in at any leveled power.

NOTE

The following step negates any flatness compensation by effectively
ramoving the ALC Flatness Adjustments from the laveling circuitry. This
stap may be omitted if RF flatness approaches specified limits.

2. Adjust all breakpoint potentiometers fully clockwise against the stops: ASR34 “BP17,
ASR36 “BP2”, ASR38 “BP3”, and ASR40 “BP4” as shown in Figure 5-21. This effectively
removes the circuit from the leveling loop.

3. Adjust ASR48 (SLP) for best overall flatness.

4. Set breakpoint adjustments A5R34, ASR36, ASR38, and AS5SR40, (BP1-4) and slope
adjustments ASR41 through A5SR44 (SL1-4) for best overall flatness. (BP1 and SI.1 are
interdependent adjustments, as are BP2 and SL2, etc.). The Breakpoint potentiometers
determine the frequency at which the Slope adjustments will take effect. This is
observed as a pivot point on the CRT trace.
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5-22, INTERNAL LEVELED FLATNESS {Cont'd)
Ab

SL2 (SLOPED) BP3(BREAK POINT 3) SL3(SLOPE3) BP4(BREAKPOINT4) SL4(SLOPE4)

ABR42 A5R38 A5R43 A5R4Q A5 R44
‘,f,,/,f/’,//””//”SLP(OVEHALLSLOPH
A5R48

8P2 (BREAK POINT 2}
A5R3B

SL1(SLOPE 1) __—
ABR41

BP1 (BREAK POINT 1)
A5R34

Figure 5-21. Internal Leveling Adjustments Location

5-23. POWER CALIBRATION
NOTE

Complete adjustment of the leveling loop raequires several proceduras to be
performed in the order prescribed, from Paragraph 5-20 through 5-25.
Deviation from this routine may cause improper leveling and/or flatness
problems.

Reference:

Performance Test: 8350A Paragraph 4-14.
Service Sheet: Ad

Description:
Power is calibrated at a CW frequency which falls in the middie of the power variation

range. Adjustments are made at three breakpoints over the leveled power range: +1 to +5
dBm, +12 dBm, and +16 dBm (+15 dBm for Option 002 instruments).

5:28


https://www.manualsplus.com/

Model 83540A Adjustments

ADJUSTMENTS

B5-23. POWER CALIBRATION (Cont'd)

SWEEP RF
OSCILLATOR PLUG-IN

OuTPUT PCWER
SENSGR

Figure 5-22. Power Calibration Test Setup

Equipment:
POWer Vet er. . ottt e e e e e e e e e HP 436A
PowWer SensSor. PR HP 8481A
Procedure:

NOTE

This procedure assumes that A381 is set to the factory-set position (Table
5-6).

P TR
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Figure 5-23. Power Cualibration Adjustments Location
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5-23. POWER CALIBRATION (Cont'd)
61 is off. Select

1. Connect equipment as shown in Figure 5-22. Ensure 8350A
8350A MAN sweep. Manually sweep through the band and select a frequency where
the power is approximately in the center of the power variation range. Select €W
that frequency.

2. Set power for a front panel indication of +1 dBm. Adjust “1 LO” (A4R5) for a power
meter reading of +1 dBm £0.1 dB.

3. Set power for front panel indication of +12 dBm. Adjust "1 MD” (A4R8) for a power
meter indication of +12 dBm =+ 0.1 dB.

4, Tterate between power settings of +1 dBm and +5 dBm. Compromise the “1 LO”
(A4R5) adjustment for best calibration at both settings.

5. Set power for a front panel indication of +12 dBm. Readjust “1 MD” (A4R8) for power
meter indication of +12 dBm % 0.1 dB.

6. Set power for front panel indication of +16 dBm (+15 dBm for Option 002
instruments). Adjust “1 HI” (A4R3) for a power meter reading of +16 dBm £0.1 dB. .

7. Step the RF power in 1 dB intervals from +1 to +16 dBm (+1 to +15 dBm for Option
002 instruments). The power meter reading should match the front panel power setting
+0.2 dB.

B-24. POWER METER LEVELING CALIBRATION
NOTE

Complete adjustment of the leveling loop requires several procedures to be .
performed in the order prescribed from Paragraph 5-20 through 5-25.
Deviation from this routine may cause improper leveling and/or flatness
problems. :

Reference;

Performance Test: 8350A Paragraph 4-14.
Service Sheet: A4

Description:

Power Meter leveling gain potentiometer A4R9 (PM) calibrates loop gain to full-scale
deflection of the leveling meter.
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5-24. POWER METER LEVELING CALIBRATION (Cont'd)

SWEEP RF
. POWER METER
QSCILLATGR PLUG-IN HP 432
O8O Lo RECGRDER if..
8 o auTPuT |- o
P ®
EXT/MTR ALC
RF INPUT °.
I ouTePuT
104dB
_ ATTENUATOR THERMISTOR
MOUNT

o}

Figure 5-24. Power Meter Leveling Calibration Test Setup

Equipment:
Sweep OsCillator . .. oo HP 8350A
POWer M eeT . . ottt e e et e e e HP 432A
Thermistor MoUnt, ..ot i e HP 8478B
10 dB AtIenUator. . ..o v vt ittt e HP 8491 A Option 010
Procedure:

NOTE

I, during the following procedure, ALC loop oscillations oceur, reduce loop
gain by adjusting A4R11 [Figure 5-25} counterclockwise. This adjustment
will be set in the next procedure.

1. Connect equipment as shown in Figure 5-24. Ensure 8350A L1 MOD s off. Press
CW and select a frequency at midband.

2. Set 83540A POWER LEVEL to +5 dBm. Set Power Meter RANGE switch to 0. Adjust
83540A POWER LEVEL, if necessary, to obtain a meter reading of —5.

3. Press 83540A MTR ALC mode. Adjust 83540A front panel CAL knob to return the
power meter needle to its previous position at 3.

4. Increase the 83540A POWER LEVEL by exactly 5.0 dBm. Adjust A4R9 “PM” (Figure
5-25) for a meter needle reading of 0 (83540A front panel power indication should
approximate +10 dBm).

5. Tterate between power level settings of +5 and +10 dBm, adjusting the CAL knob and
A4R9 respectively, until no further adjustment is necessary.
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5-24. POWER METER LEVELING CALIBRATION (Cont'd)

Ad
PM {(POWER METER)
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— e =
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Figure 5-25, Power Meter Adjustment Location

5-25. ALC GAIN ADJUSTMENT

Complete adjustment cf the leveling loop requires several procsdurss to be
performed in the order prescribed, from Paragraph 5-20 through 5-25.
Deviation from this routine may cause improper leveling and/or flatness

problems.

Reference:

NOTE

Performance test: 8350A Paragraph 4-14.

Service Sheet: Ad

Description:

A4RI1, at the inverting input of A4U11, adjusts the gain of the Main ALC Amplifier. A4R11

is adjusted for maximum possible gain without producing oscillations.
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5-25. ALC GAIN ADJUSTMENT (Cont'd)

Equipment:

Sweep Oscillator
Oscilloscope
Crystal Detector
Power Meter
Thermistor MoOUDt. ..o e e e e e
Power Splitter
10 dB Attenuator

Procedure:

7§SC|iEQSC{]PE_ ) POWER
- " SWEEP RF METER
OSCELLATOR  PLUGHN s
3 P08 2 [ o (0 | m -
| zaxss  BLANK | . o =
: . O EXT . @
iyt MTR/ALL RECORDER || g —
............. o d
SWEEP RE
oUTAN ouTPUT

CRYSTAL  POWER 1048
DETECTOR  SPLITTER ATTENUATOR
| s e e o e s

THERMISTOR
MOUNT

Figure 5-26.  ALC Gain Adjustment Test Setup

HP 8350A
HP 1740A
HP 423A
HP 432A
HP 8478B
HP 11667A Option 001
HP 8491A Option 010

NOTE

This procedure assumes that A381 is set to the faciory-set position (Table

1. Connect equipment as shown in Figure 5-26.

GAIN
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P @ N
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Figure 5-27. Location of ALC Gain Adjusiment
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5-25. ALC GAIN ADJUSTMENT (Cont'd)
2. Press 8350A INSTR PRESET .

3. On the oscilloscope, select A versus B mode to display a plot of frequency versus
amplitude. Set the Channel A vertical sensitivity for 0.05 VOLTS/DIV and AC
coupling. Set Channel B for 1| VOLT/DIV. Adjust Horizontal POSITION and Channel
A vertical POSN controls for a stable display at mid screen. Then, increase Channel A
sensitivity to 0.01 V/DIV.

4. Set the Power Meter Range switch to 0 dBm. Note the power meter needle position.
5. On the 83540A, press MTR: ALC mode.
6. On the 8350A, press SWEEP - TIME and enter 50 seconds.

7. If necessary, adjust the output power with the 83540A front panel RPG to position the
power meter needle to the same reading noted in step 4. Then decrease the power meter
range switch by three 5 dB steps to —15 dB. This attenuates the output power by 15 dB,
so that the plug-in is now outputting power at the low end of its calibrated power range:
approximately +1 dBm.

8. Observe the trace dot as it sweeps across the CRT. Adjust A4R11, GAIN, (Figure 5-27)
clockwise, increasing the gain of the ALC loop, until the trace dot begins to oscillate.
Then reduce gain to eliminate oscillations and obtain a focused “dot” trace.

9. Set the plug-in to maximum leveled power by returning the power meter range switch to
the previous setting of 0 dB. Observe the trace through the entire sweep to ensure no
oscillations at high power. If oscillations occur, reduce gain (A4R11).

10. Press 8350A INSTR PRESET . The plug-in should now be internally leveled at
maximum specified leveled power.

11.  Adjust Channel A vertical sensitivity to obtain the internally leveled sweep trace at
center screen. If oscillations are present, further reduce loop gain (A4RI11).

12. Reduce plug-in power level to +1 dBm with plug-in RPG. If oscillations occur, further
reduce gain (A4R11).

5-26. POWER SWEEP
Reference:

Performance Test: 8350A Paragraph 4-14.
Service Sheet: AS

Description:
A 10 dB/sweep power sweep mode is selected and the resultant is displayed on the 8755C

Swept Amplitude Analyzer. Output of the power sweep circuit is adjusted for the correct
sweep.
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5-26. POWER SWEEP (Cont'd)
SWEPT
SWEEP BF AMPLITUDE
OSGILLATOR  PLUG-IN ANALYZER
. SWEEP RF
QUTPUT JUTPUT
sl R
HHEA B ENER
10 88 HIEE - 4 - HERE |
ATTENUATOR  DETEGTOR 0 0000
1= e
Figure 5-28. Power Sweep Adjustment Test Setup
Equipment:
Swept Amplitude Analyzer............. O RO HP 8755C
DB OO . o v v e e e et e et e RPN HP 11664A

10 dB Attenuator

Procedure;

NOTE

ALC calibration adjustments must be checked before power sweed
adjustment is made.

NOTE

This procedure assumes that A3S1 is set to ths factory-set position (Table
5-6), and at the 8350A Sweep Oscillator, 27.8 kHz square-wave is selected.

A5
PWSP (POWER SWEEP)

'L”"?l{ FHIT D sw% HE
S ATE 6 —

{

ke

< TL000000e)

Figure 5-29. Location of Power Sweep Adjustment
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5-26. POWER SWEEP (Cont'd)

1. Connect equipment as shown in Figure 5-28. Select 8350A 1 MOD .

B8755C
CHANNEL 1
Dsplay . . A
AB DIV L 5
VERNIER .. ON
REFERENCE POSITION .. ... Bottom Line

Select SHIFT CW mode and set power level to +1 dBm.
Adjust 8755C Channel 1 VERNIER to place trace on bottom line.

Press POWER SWEEP and at DATA ENTRY select 10 dB/sweep.

While observing 8755C display of RF output, adjust ASR50 PWSP (power sweep)
(Figure 5-29) for 10 dB/sweep.

PSR

5-27. FM DRIVER

Reference:

Performance Test: 8350A Paragraph 4-21.
Service Sheet: AS

Description:

The FM Driver high frequency offset is adjusted for zero volt drive with no FM applied. A
delay-line discriminator is used to detect and display FM on an oscilloscope. Adjustments
are for best overall frequency response from DC to 10 MHz. Compliance to a specification
of 23 dB is checked between DC and 2 MHz.

SWEEP
DSCILLATOR DIGITAL VOLTMETER 0SCILLOSCOPE
oy g 2940
Lo 4 i o an
’ - | a GO
o  Som—  § \0))
[ L O 0§ 0 d
o AR o8
QuUTPUT {§ DUTPUT « P o [S o
DELAY LINE CH. A CH. B
DISCUMINATOR
FUNCTION
GENERATOR
vdc |3
POWER SUPPLY g
FPEN o o ;
HfuteUT

Figure 5-30. Test Setup for FM Driver Adjustments
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5-27. FM DRIVER (Cont'd)
Equipment:
Digital VOItmeter . . ...ttt e HP 3455A
OsCilloSCOPE . .o e HP 1740A
Function Generator .. ..... ettt e e HP 3312A
Delay Line Discriminator. .. ... i See Figure 1-3
Frequency Counter. ... ...t it HP 5343A
DO PowWer SUPPIY . . v HP 6213A
Procedure:
NOTE

Turn AC power OFF when removing or installing PC boards.

NOTE
This procedure assumes that A381 is set to the factory-set position (Table
5-8),
FM OFFSET

1. Connect equipment as shown in Figure 5-30 except disconnect function generator from
rear panel FM INPUT connector.

2. Place A5 FM Driver on extender board.

3. Connect DVM between AS board connector pin 21 and ASTP7 (ground). (See Figure 5-
31.) Adjust ASR19 “FM OFFSET” control for zero Vdc 1 mVdc.

Ab
FM OFFSET Hi LO
ABR19 ABR75 A5G4

GROUND
| ASTPT
| R CURRENT DRIVER
i OUTPUT
G,?Fff?égé lj*?ii ABTPB
'27—;23--%[:25 777777 ;
. l{; m%ﬁm‘_{;g
11UUQUUGMUGUG[JLul]JU' SELECTED VALUE
\Aaﬂsi*

Figure 5-31.  Location of A5 FM Driver Adjustments
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5-27. FM DRIVER (Cont'd)

4. Disconnect DVM from test points, remove extender board, and reinstall A5 FM Driver
in instrument.

5. Set instrument controls as follows:

8350A SWEEP OSCILLATOR

FREQUENCY Sweep Mode ...................... SHIFT CW (swept CW)
CW FREQUENCY .o e e e e Midband
CW VE RNIE R . ... i i s et e e et e On
SWEEP TRIGGER. ... ... . e e INT
RE BLANK OFF
83540A RF PLUG-IN
POWERLEVEL. ... ... .. Any leveled power
W FILTER . i e e e e e e i e e e OFF
ALC MODE . e INT

Configuration switch A3S1 on Digital Interface board (Table 5-6) set as follows:

Switch No. |1 ]|2|3|4|5]|6171]8

Position 011101010101 * 1 X

Positions: 1=0pen: 0=Closed; X=Dont't care
* 0™ if no Option 002; “17 if Option 002 installed.

NOTE

The A3S81 switch positions select the B3540A code, maximum RF power at
power-up, —20 MHz/V FM sensitivity, cross-over coupled FM {AC coupled},
and Option 002 code if installad.

3312A FUNCTION GENERATOR

RANGE | e 1 MHz
FREQUENCY ... 10 (10MHz)
FUNCTION e e e Sine Wave
Amplitude........ P Set output for 100 mV p-p

as displayed on Oscilloscope
with 50 Ohm input

1740A OSCILLOSCOPE
MODE Avs. B
CHANNEL A
DU L e e e e 500
VIV L e 0.005
CHANNEL B
It L e e e s DC
VIV L o e 1
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5-27. FM DRIVER (Cont'd)
FLATNESS

6. Connect Frequency Counter to 83540A RF OUTPUT. Connect a +1 Vdc power supply
to rear panel FM INPUT. A shift in frequency of approximately —20 MHz should
occur on the Frequency Counter when +1 Vdc is applied. (This shows correct FM
sensitivity. If a frequency shift of —6 MHz is indicated, reset switch 5 on A3S1 and press
INSTR PRESET .) Reconnect Delay Line Discriminator to RF OQOUTPUT and connect
function generator to rear panel FM INPUT connector.

7. Set ground reference on oscilloscope to center line. Adjust CW FREQUENCY and CW
VERNIER for waveform at the center of oscilloscope CRT. Adjust Channel A "CAL”
for a trace 4 cm peak-to-peak, centered on CRT. (This sets up 100% amplitude
reference.)

8 Manually sweep function generator frequency from DC to 100 kHz. Select resistor
AS5SR31 (Figure 5-31) so amplitude at 100 Hz and at 100 kHz is the same £0.2 cm on
CRT. -

9. Manually sweep function generator frequency from DC to 10 MHz. Adjust A5C14
“LO” and ASR75 “HI” controls several times (Figure 5-31) to obtain the most constant
overall response from DC to 10 MHz

10. Check that =3 dB flatness specification is met between DC and 2 MHz as follows.
Manually sweep the function generator frequency between DC and 2 MHz. On the
oscilloscope, note maximum and minimum response points (Figure 5-32). Maximum
point (+3dB) can be up to 5.6 divisions, and minimum point (—3 dB) can be down to
2.8 divisions.

11. If the flatness specification in step 10 above is not met, repeat step 8 and 9 and make
compromise adjustments in the DC to 2 MHz range to meet flatness requirements.

MAXIMUM
(+3 dB}

{~3 dB)

&

FEREE PETTE S RTNE NTWER ¥ T S e S £ S TS S P a W)
MINIMUM T 0 10 0 2 T e At

Figure 5-32. FM Flatness Tolerance, DC to 2 MHz
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SECTION Vi
REPLACEABLE PARTS

6-1. INTRODUCTION

6—2. This section contains information for
ordering parts. Table 6-1 lists the available
exchange assemblies. Table 6-2 lists abbrevi-
ations used in the parts list and the names and
addresses that correspond to the manufacturer’s
code numbers. Table 6-3 lists all replaceable
parts in reference designator order.

6-3. EXCHANGE ASSEMBLIES

6-4. Table 6—1 lists assemblies within the
instrument that may be replaced on an
exchange basis, thus affording a considerable
cost savings. Exchange, factory repaired and
tested assemblies are available only on a trade-
in basis; therefore, the defective assemblies must
be returned for credit. For this reason, assem-
blies required for spare parts stock must be
ordered by the new assembly part number.

6-5. ABBREVIATIONS

6-6. Table 6-2 contains three major sections:
Reference Designations expands the designators
used in the parts list; Abbreviations defines all
abbreviations used in the descriptions of
replaceable parts; Manufacturer's Code List
references the name and address of a typical
manufacturer with the code number provided in
the parts list.

6-7. REPLACEABLE PARTS LIST

6-8. 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
designation.

b.  Chassis-mounted parts 1n alpha-numerical
order by reference designation.

¢.  Miscellaneous parts.

6-9. 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.
d. The description of the part.

¢.  Atypical manufacturer of the part in a five-
digit code.

f. The manufacturer’s number for the part.

6-10. The total gquantity for each part is given
only once — at the first appearance of the part
pumber in the list.

NOTE

Total quantities for optiocnal assemblies are
totaled by assembly and not integrated into
the standard list.

6-11. ILLUSTRATIONS

6-12. Figure 6-1, Mechanical Parts, provides
the location of all replaceable mechanical parts
listed in Table 6-3. These parts are denoted with
reference designation prefix “MP”. Figure 6-2.
Attaching Hardware, references the Hewlett-
Packard part number for the hardware used,
with at least one location within the instrument.
Figure 6-3 illustrates the semi-rigid coaxial
cables used in both standard and option-
inclusive instruments. Figure 6-4 provides an
exploded view of the front panel RF output
connector and lists the Hewlett-Packard part
number for all replaceable items.

6-1
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6-13. ORDERING INFORMATION

6-14. To order a part lisied in the Replaceable
Parts List, quote the Hewlett-Packard part
number with its check digit (CD), indicate the
quantity, and address the order to the nearest
Hewlett-Packard office. The check digit will
ensure accurate and timely processing of your
order.

6-15. To order a part that is not listed in the
Replaceable Parts List, include the instrument
model number, instrument serial number,
description and function of the part, and the

Model 83540A

number of parts required. Address the order to
the nearest Hewlett-Packard office.

6-16. SPARE PARTS KIT

6-17. Stocking spare parts for an instrument is
often done to ensure quick return to service after
a malfunction occurs. Hewlett-Packard has a

“Spare Parts Kit” available for this purpose. The

kit consists of selected replaceable assemblies
and components for this instrument. The
contents of the kit and the “Recommended
Spares” list for this instrument may be obtained
on request and the “Spare Parts Kit” may be
ordered through your nearest Hewleti-Packard
office.

Table 6-1. Exchange Parts

Reference Mew Part Rebuilt-Exchange N
Designation Number Part Mumber Designation
Al2 5086-7373 5086-6373 YO 2.0-8.4 GHz
Al3 5086-7249 5086-6249 MODULATOR/AMPL.
NOTE
For madule exchange procedure, see Paragraph 8-29.

Table 6-2. Manufacturers Code List, Reference Designations, and Abbreviations (1 of 3)

MANUFACTURERS CODE LIST
MFR bal
NO. MANUFACTURER NAME ADDRESS CODE
06000 ANY SATISFACTORY SUPPLIER
00037 NIPPON ELECTRIC CO
0046 UNETRODE COMPUTER PRODUCTS CORP METHUEN MA 01844
12 ALLEN-BRADLEY CO MILWAUKEE WI 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS X 75222
G198 RCA CORP SOLID STATE DIV SOMERYILLE Ni 08870
62131 SPECTROL ELECTRONICS CORP CITY QF {ND CA 91745
(3888 KD PYROFILM CORP WHIPPANY Ni 07981
64713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85062
G6001 GE CO ELEK CAP & BAT PROD DEPT [RMO 8¢ 20063
06663 PRECISION MONOLITHICS INC SANTA CLARA CA 95050
#7263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94042
11236 CTS OF BERNE INC BERNE IN 46711
13606 SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 03301
16179 OMNI SPECTRA INC FARMINGTON MIE 03054
17836 SILECONIX INC SANTA CLARA CA 95054
18324 SEGNETICS CORP SUNNYVALE CA 94086
19761 MEPCO/ELECTRA CORP MINERAL WELLS X T6067
20432 EMCON DIV ITW SAN DIEGO CA 92129
24355 ANALOG DEVICES INC NORWOOD MA 03062
24346 CORNING GLASS WORKS (BRADFORD) BRADGFORD PA 16701
25088 SIEMENS CORP ISELIN NJ 08830
27614 NATIONAL SEMICONDUCTCOR CORP SANTA CLARA CA 95051
28486 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
30983 MEPCO/ELECTRA CORP SAN DIEGO CA 92121
32557 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
34N HARRIS SEMICON DIV HARRIS-INTERTYPE MELBOURNE FL 32901
34644 INTEL CORP MOUNTAIN VIEW CA 95051
1642 CENTRE ENGINEERING INC STATE COLLEGE PA 16801
36289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 03247
12116 ELECTRO MOTIVE CORP SUB IEC WELLIMANTIC T 06226
73138 BECKMAN INSTRUMENTS INC HELIFOT DIV FULLERTON CA 92634
14570 JOHNSON E F CO WASECA MN 56093
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Table 6-2. Manufacturers Code List, Reference Designations, and Abbreviations (2 of 3)

AL Assembly
AT ......... Attenuator, Isolator,

Limiter, Termination
B Fan, Motor
BT.............l Battery
Co Capacitor
CPoo Coupler

CR... Diode, Diode Thyristor, Step
Recovery Diode {SCR), Varactor

DC......... Directional Coupler
DL ... Delay Line
DS.... Asnunciator, Lamp, Light

Emitting Diode (LED), Signaling
Device {Audible or Visible)

B, Miscellaneous
Electrical Part

Fo i i Fuse

A

AL, Across Flats, Acrylic, Air
{Dry Method), Ampere
ADJ......... Adjust, Adjustment
ALC ........ Alcohol, Automatic
Level Control

AM... ... Amplitude Modulation
AMP................. Amperage
AMPL........... ... Amplifier
ANLG.................. Analog
ASSY....... .ol Assembly
ASTBL ................. Astable

ATTEN. .. Attenuation, Attenuator

B
BCD..... Binary Coded Decimal
BFR.............. Before, Buffer
BNC......... Type of Connector
BSC...... ... Basic
C
C....... Capacitance, Capacitor,

Center Tapped, Centistoke,
Ceramic, Cermet, Circular Mil
Foot, Closed Cup,

Cold, Compression

CER.,.................. Ceramic
CH................ Center Hole
CHAM................ Chamfer
CNTR....... Container, Counter
COAX ................. Coaxial

REFERENCE DESIGNATIONS

Flo.ooo Filter

H.................... Hardware

HY ... Circulator

oo Electrical Connector

(Stationary Portion), Jack

Koo Relay

L. Coil, Inductor

M. Meter

MP.............. Miscellaneous

Mechanical Part

P.......... Electrical Connector

(Movable Portion), Plug

Q.... Silicon Controlled Rectifier

(SCR), Transistor,

Triode Thyristor

R e Resistor
ABBREVIATIONS

COM .... Commercial, Common

CONN .. .. Connect, Connection,

Connector

CONT..... Contact, Continuous,

Control, Controller

CONV ............... Converter

CP...... Cadmiuom Plate, Candle

Power, Centipoise, Conductive
Plastic, Cone Point

Crepe, Crimp
CS.... Case, Centistoke, Cesium,
Cross Section

D
B....... Deep, Depletion, Depth,
Diameter, Direct Current
DB...... Decibel, Double Break
DBL ..., Double
DCDR ................ Decoder
DEG................ ... Degree
DIFF............... Differential
DO. Package Type Designation
DRVR................... Driver
DX.. .o Duplex

E
E-MODE... Enhancement Mode
ECL..... Emitter-Coupled Logic
EPROM.............. Eraseable

Programmable Read Only Memory
Excluding, Exclusive

RT...... Thermistor
b Switch
T Transformer
™............. Terminal Board
TC. ... L Thermocouple
TP Test Point
U, Integrated Circuit,

Microcircuit
Vo Electron Tube

VR ... Breakdown Diode (Zener),
Voltage Regulator

W Cable, Transmission

Path, Wire
X o e e Socket
Yo Crystal Unit

{Piezoelectric, Quartz)
Z... Tuned Cavity, Tuned Circuit

EXT....... Extended, Extension,
External, Extinguish

F
Foooooo ... Fahrenheit, Farad,
Female, Film (Resistor),
Fixed, Flange, Flint,
Fluorine, Frequency
FEM ................... Female
FF ... Flange, Female Connection;
Flip Flop
FL............ Flash, Flat, Fluid
FM . Flange, Male Connection;

Foam, Frequency Modulation
Folder
Current Gain

Bandwidth Product
(Transition Frequency); Feet, Foot

FXD..................... Fixed
G

GE ................ Germanium

GEN........ General, Generator

GHZ................. Gigahertz

Gl e Gilass

GP..... General Purpose, Group
H

HD ......... Hand, Hard, Head,

Heavy Duty

HEX. c.oiiiiiennns Hexadecimal,

Hexagon, Hexagonal
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Table 6-2. Manufacturers Code List, Reference Designations, and Abbreviations (3 of 3)

HL....................... High
HS.... Heat Sealed, Heat Shrink,
High Speed
1
IC............ Collector Current,
Integrated Circuit
ID Identification,
Inside Diameter
IF............. Forward Current,
Intermediate Frequency
N Inch, Indium
IN. Inch, Indium
INP.....oo Input
INT.......... Integral, Intensity,
Internal
INTL..... Internal, International
INV............. invert, Inverter
J
JFET............ Junction Field
Effect Transistor
JFET ... .. Junction Field
Effect Transistor
IGK........... Jade Gray Knob
(HP 6009-0021)
K
| 6 > F Knob
L
LED...... Light Emitting Diode
LG ... Length, Long
LKG........ .. Leakage, Locking
LEWR ............. Lockwasher
LO........ Local Oscillator, Low
LS..... Loudspeaker, Low Power
Schottky, Series Inductance
LT............. Left, Light, Liter
M
MA. ... Milliampere
MACH............... Machined
MCD.............. Millicandela
MISC............ Miscellaneous
MLD ............ Mold, Molded
MOD......... Model, Modified,
Modular, Modulated, Modulator
MONO/ASTBL. . ... Monostable/
Astable
MONOSTBL........ Monostable

MOSFET.......... Metal Oxide
Semiconductor Field

Effect Transistor
MTG................. Mounting
MV...... Millivolt, Multivibrator
MW . ... Miiliwatt

N

N-CHAN............ N-Channel
NAND ......... Logic Not-AND
NM . Nanometer, Nonmetatlic

N-Channel Metal

Oxide Semiconductor
NO.... Normally Open, Number
NPN... Negative Positive Negative

{Transistor)
NS, Nanosecond,
Non-Shorting, Nose
O
OCTL......ovviiii e Octal
OD.......... ... QOlive Drab,
Outside Diameter
OP.......cooiih. Operational
OPT Optical, Option, Optional
P
PAN-HD............. Pan Head
PC......... Picocoulomb, Piece,
Printed Circuit
PCB...... Printed Circuit Board
PD ... Pad, Palladium, Pitch
Diameter, Power Dissipation
PF...... Picofarad; Pipe, Female
Connection; Power Factor
PL........... Phase Lock, Plain,
Plate, Plug
PLSTC...........ccott. Plastic
POS........... Position, Positive
POZI........... Pozidriv Recess
PRCN............ ... Precision
PRP............ Purple, Purpose
PVC......... Polyvinyl Chloride
Q
QUAD.............. Set of Four
R
RCVR....... ... Receiver
RCVY ... 1. Recovery
REF ... .. iiiinnn, Reference

RES....... Research, Resistance,
Resistor, Resolution
RETRIG .......... Retriggerable
RGLTR .............. Regulator
REKR........oviiit Rocker
RND...........ooo Round
RPG Rotary Pulse Generator
RT............ Real Time, Right
S
SCR....... Screw, Scrub, Silicon
Controlled Rectifier
SEC......... Second, Secondary
SGL..oooe Single
SHFT ..ot Shaft
SL.......... Silicon, Square Inch
SIDR................... Solder
SM ... Samarium, Seam,
Small, Square Meter,
Sub Modular, Subminiature
SMB...... Subminiature, B Type
(Snap-On Connector)
SNP......cooiiiiie et Snap
STAT. ... . ... .. Status
STL.......coiiiiia Steel
SW.......... Single Wall, Switch
S e Size
T
TA....... Ambient Temperature,
Tantalum
TC. e Thermoplastic
THD ......... Thread, Threaded
THEK. . v Thick
TPG......... e Tapping
TPL oo Triple
TRIG....... Trigger, Triggerable,
Triggering. Trigonometry
TRMR ................ Trimmer
TRN . Turn, Turns
TIL........... Tan Translucent,
Transistor Transisior Logic
U
U/W. Used With
UF ..o Microfarad
A%
Voo Vanadium, Variable,
Violet, Volt, Voltage
VAR .................. Variable
YDC....... Volts, Direct Current
VID. . e Video
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Table 6-3. Replaceable Parts

Reference HP Part |C L Mfr
. . Qty Description Mir Part Number
Designation Mumber |D Code
Al 83540-80008 7 1 BOARD ASSEMBLY-FRONT PANEL 28480 83540-60008
{DOES NOT INCLUDE A1RPG! ROTARY PULSE
GENERATOR} :
A1CT 0160-4084 ] 28 CAPACITOR-FXD . tUF £20% B0VDC CER 28480 $160-4084
AlC2 0180-2811% 7 1 CAPACITOR-FXE 10UF£20% 36VDC TA 28480 0t80-2811
A1C3 0160-4084 8 CAPACITOR-FXD .1 UF :20% S0VDE CER 28480 0160-4084
AlCA 0180-4084 8 CAPACITOR-FXB . 1UF £20% 50VDC CER 28480 0160-40084
A1CE 0180-0862 2] 1 CAPACITOR-FXD 220UF£20% 10VDC TA 28480 0180-0552
A1DS1 NOT ASSIGNED
A1DS2 19900487 7 2 LED-VISIBLE LUM-INT=1MCD IF=2CMA-MAX 28480 5082-4584
A1DS3 1990-0487 7 LED-VISIBLE LUM-INT=1MCD IF=20MA-MAX 28480 50B2-45B4
A1DS4 19900670 4] 5 LED-VISIBLE LUM-INT=1MCD IF=20MAMAX 28480 1990-0870
A1DSE 18990-0670 g LED-VISIBLE LUM-INT=1MCD IF=20MA-MAX 28480 1980-0670
A1DS6 19900486 4] 1 LEDWVISIBLE LUM-INT=1MCD IF=20MA-MAX 28480 5082-4684
A1DS7 -
A1DS13 NOT ASSIGNED
A1DS14 19900670 g LED-VISIBLE LUM-INT=1MCD IF=20MA-MAX Z8480 1980-0670
AIDSIE 1890-0670 3 LED-VISIBLE LUM-INT=1MCD IF=20MA-MAX 28480 19800670
AIDS16 1990-0670 & LED-VISIBLE LUM-INT=1MCD, IF=2GMA-MAX 28480 1980-0670
A1DS17 1930-0699 3 3 LEDVISIBLE LUM-INT=7MCD IF=30MAMAX 28480 TLM1-2350
AIDS18 1990-0689 3 LED-VISIBLE LUM-INT=7MCD IF=30MA-MAX 28480 TLM1-2350
AIDS19 1890-0659 3 LED-VIS{BLE LUM-INT=7MCD IF=3GMA-MAX 28480 1LM$-2360
ALY 1251-4827 1 3 CONNECTOR 50-PIN M POST TYPE 28480 1251-4827
ATMP1 NOT ASSIGNED
ATMP2 2950-0006 3 1 NUT-HEX-DBL-CHAM 1/4-32-THD .094-IN-THK 00000 QRDER BY DESCRIPTION
ATMP3 NOT ASSIGNED
ATMP4 2190-0067 4 1 WASHER-LK INTL ¥ 1/4 IN .256-iN-ID 28480 2180-0067
A1 MP5-MP7 03B0-1233 9 3 SPACER-SPECIALTY 400 IN LG: 175 IN OD 28480 0380-1233
A1R1 NOT ASSIGNED
A1R2 0698-3444 1 1 RESISTOR 316 1% ,125W £ TC=0+100 24546 C4-1/8-10-316R-F
A1R3 NOT ASSIGNED
A1R4 2100-37886 7 1 RESISTOR-VAR CONTROL CP 10K 10% LIN 28480 2100-37686
A1RS NOT ASSIGNED
ATRB 0698-8820 7 1 RESISTOR 4.64 1% 125W F TC=0+100 28480 0698-8820
A1R7 QO757-0398 4 4 RESISTOR 75 1% .125W F TC=0+100 24546 Cae1 /BT THRO-F
ARS8 0757-03986 4 RESISTOR 75 1% .125W F TC=0£100 24548 Ca-1/8-TD-TBRO-F
A1R9 07B87-0348 4 RESISTOR 75 1% .125W F TC=0+100 24548 C4-1/8-70-75R0-F
A1RPG1 5060-9444 7 1 ROTARY PULSE GENERATOR 28480 5060-9444
A1 5060-9436 7 8 PUSHBUTTON SWITCH P.C. MOUNT 28480 3060-9436
A1S2 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5080-9436
A183 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A154 5060-9436 K PUSHBUTTON SWITCH P.C. MOUNT 2B4B0 5060-5436
A1S5 5060-9438 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 5060-5436
ATS6~
At511 NGT ASSIGNED
A1B12 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 BOBO-8438
A1513 8080-9436 7 PUSHBUTTON SWITCH P.C. MOUNTY 28480 5060-8436
A13814 5060-9436 7 PUSHBUTTON SWITCH P.C, MOUNT 28480 5060-8436
At 1810-0124 9 1 NETWORK-RES 16-DIFZ00.0 OHM X 8 11236 761-3-R200
AU 19800738 1 1 NUMERIC DISPLAY-.15 Hi 28480 1480-0738
ATUZ 1810-0403 7 1 NETWORK-RESISTOR A1-R15: 330 OHME:2% D112t 316A331
ATXDS17 “1200-0901 7 3 SOCKET-STRP 8-CONY BiP-SLDR 28480 1200-08014
ATXDS1 & 1200-0901 7 SOCKET-STRP 8-CONT DiP-SLDR 28480 1200080
ATXDS18 1200-0901 7 SOCKET-STRP 8-CONT DiP-SLDR 2B4BO 1200-0801%
AtxXUz 1261-5928 5 'E CONNECTOR 15-PIN M POST TYPE 28480 1251-5828
AZ B3540-80009 8 q BOARD ASSEMBLY-SUB-PANEL 28480 83540-60008
AZCH 0160-4084 2] CAPACITOR-FXD . 1UF £20% 50VDC CER 2BABO 0160-4084
A2C2 0160-4084 8 CAPACITOR-FXO 1UF £20% 50VDC CER 28480 0160-4084
A2C3 0160-4084 8 CAPACITOR-FRD .1UF £20% 50VDC CER 28480 0160-4084
A2C4 NOT ASSIGNED
A2CE 0180-G174 9 1 CAPACITOR-FX{} 47UF +80-20% 2BVDC CER 28480 ME0-0174
AZCE NOT ASSIGNED
A2CT 0160-3878 7 23 CAPACITOR-FXD Q1UF £20% 100VDC CER 28480 0160-3879
A2CRY NGY ASSIGNED
AZCR2 NOT ASSIGNED
A2CR3 1901-0033 2 13 CiODE-GEN PRP 180V 200MA DO-7 28480 $801-0033
AZCH4 NOT ASSIGNED
AZCRG NOT ASSIGNED
A2CHB 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
AZCR7 1901-0033 2 HODE-GEN PRF 180V 20GMA DO-7 28480 1901-0633
AzJ1 1251-4827 1 CONNECTOR 50-PIN M POST TYPE 28480 1251-4827
A2J2 NOT ASSIGNED
A2J3 1266-0508 0 1 BOCKET-IC 14-CONT DiP-SLDR 28480 12600568

See introduction to this section for ordering information
*Indicates factory selected value 6-5
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Referance HP Part | C e Mir
. N Qty Description Mir Part Number
Designation Number | D Code
AZK1 0490-0918 6 3 RELAY-REED 1A 500MA 100VDC 6VDC-COIL 28480 049C-0916
AzZL1 9100-1618 1 2 INDUCTORRF-CH-MLD 5.6UH 10% 28480 ¢100-1618
AZPY 1251-6481 7 1 CONNECTOR 25+PIN F POST TYPE 28480 1251-5491
A2 NOT ASSIGNED
A2(2 NOT ASSIGNED
A203 1864-0474 4 ] TRANSISTOR NPN SI PL+=310MW FT=100MHZ 04713 2N5551
AZRY 2100-3056 8 1 BRESISTOR-TRM® 5K 10% C SIDE-ADJ 17-TRN G2111 43P5062
A2ZRZ {698-3161 9 t RESISTOR 38.3K 1% 128w F TC=04100 24546 C4-1/8-TC-3832-F
AZR3 0757-0289 2 2 RESISTOR 13.3K 1% .120W F TC=~01 100 19701 MFAC1/8-T0-1332-F
A2R4 2100-3103 3] 1 RESISTOR-TRMEA 10K 10% € SIDE-ADJ 17-TRN 02111 43P103
A2RB NOT ASSIGNED
ARG NOT ASSIGNED
A2R7 0757-0442 9 24 RESISTOR 16K 1% .125W F TC=04:100 24548 C4.1/8-T0-1002-F
AZRE NOT ASSIGNED
ARG 0698-3180 ] t RESISTOR 2.37¥ 1% .126W F TC=04100 24548 C4-1/8-TG-2371-F
A2R10 0757-0442 9 AESISTOR 10K 1% ,125W F TC=0+100 24548 C41/8-T0-1002-F
AZR11 O757-0437 2 t RESISTOR 4.75K 1% .126W F TC=04+100 24548 C4-1/8-TC-4751-F
A2R12 NOT ASSIGNED
AZRI3 NOT ASSIGNED
A2R14 NOT ASSIGNED
AZR15 NOT ASSIGNED
A2R16 NOT ASSIGNED
AZR17 0757-0468 ] 2 RESISTOR 100K 1% .126W F TC=0£100 24546 C4-1/8-T0-1003-F
A2R1B 0598-4008 5 1 RESISTOR 40K 1% .126W F TC=0x100 24548 C4-1/8-TG-4002-F
AZ2R18 NOT ASSIGNEDR
A2RZ0 0757-0442 g RESISTOR 10K 1% .1 25W F TC=0%100 24546 C4-1/8-TO-1002-F
AZR21 0757-0485 & RESISTOR 100K 1% .125W F TC=01100 24548 C4-1/8-TO-1003-F
A2R22 NOT ASSIGNED
A2ZR23 NOT ASSIGNED
A2R24 NOT ASSIGNED
A2R25 NOT ASSIGNED
AZTP 0360-0124 3 7 CONNECTOR-SGL CONT PIN .04-IN-BSC-5Z 8ND 28480 33600124
A2TP2 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-52 BND 28480 0380-0124
A2TPS 03600124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-SZ RND 28480 0360-0124
A2U1 1826-0092 3 3 IC OP AMP GP DUAL TO-9% 28480 1826-0092
A2U2 1868-0047 5 3 TRANSISTOR ARRAY 16-PIN PLSTC DIP 13608 ULN-2003A
A2U3 18580047 L) TRANSISTOR ARRAY 16-PIN PLSTC DIP 13606 ULN-2003A
A2U4 1820-1418 5 B 10 SCHMITT-TRIG TTL LS INV HEX 1-iNP 01285 BN74L514N
A2UB 1820-12130 6 7 iC FF TTL L8 D-TYPE POS-EDGE-TRIG COM 01288 SN74LS273N
AZUB 1820-2150 6 1 IC. MICPROC-ACCESS NMOS 34649 D82z79-4
AZUT 1820-1730 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74L8273N
AZUB 1820-1198 8 3 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS174N
A2U9 1826-G417 6 3 IC SWHTCH ANLG QUAD 16-01P-C 27014 LF13333D
A2U1t0 1858-0047 ) TRANSISTOR ARRAY 16-PIN PLETC DI# 13608 ULN-2003A
AZUT1 1810-C368 3 1 NETWORK-RES 6-3iP10.0K OHM X & 01121 208A103
A2Ut2 1826-0208 0 1 IC TIMER TTL 18324 NEBBBA
AZW1 8159-0008 4} B WIRE 22AWG W PVC 1X22 80C 28480 8188-0005
AZXUS 1200-0682 4 1 SGCKET-IC 40-CONT DiP-SLDR 28480 1200-0552
(3800773 0 4 SPACER-RVY-ON B-IN-LG .152-IN-ID eelsle £RDER BY DESCRIFTION
A3 83B25-60007 7 1 BOARD ASSEMBLY-DIGITAL INT 28480 B3525-80007
A3 G160-0127 2 10 CAPACITOR-FXD 1UF :20% 25VDC CER 2848C 0180-0127
A3C2 C180-0127 2 CAPACITOR-FXD 1UF £20% 25VDC CER 28480 0180-0127
A3C3 21600127 2 CAPACITOR-FXD 1UF £20% 25VDC CER 2848C 01600127
A3C4 160-0127 2 CAPACITOR-FXD 1UF £20% 25VDC CER 2848¢ 0180-0127
A3CE G160-3637 4 H CAPACITOR-FXD BBOPF £5% 100VDC MICA 28480 0180-3537
A3CE 180-0500 7 1 CAPACITOR-FXD 47UF20% 20VDC TA 28480 0180-050G
A3l 1251-4827 1 CONNECTOR 50-PiN M POST TYPE 28480 1251-4827
AIMP1 5040-6852 3 1 BOARD EXTRACTOR-CRANGE 28480 5040-6852
AZMP2 B060-9043 § 1 PIN: PC BOARD EXTRACTOR 28480 5000-9043
AJR1 0757-0428 1 1 RESISTOR 1.B2K 1% .125W F TC=0£100 24546 C4-1/8-TC-1621-F
A3RA2 0898-3183 9 2 RESISTOR 3.83K 1% .126W F TC=0+100 24546 C4-1/8-TC-3831-F
A3R3 0698-3153 4 RESISTOR 3.83K 1% .125W F TC=0x+100 24546 C4-1/8-T3-3831-F
A3R4 0698-7212 2 4 RESISTOR 100 1% .05W F TC=0£100 24546 C3-1/8- T 100R-G
A351 3101-2243 8 1 SWITCH-RKR DIP-RKR-ASSY 8-1A .0BA 30VDC 28480 3101-2243
A3 5081-81866 2 1 IC NMOS 32K EPRCM PROGRAMMED 28480 50818166
A3U2 5081-8167 3 1 1C NMOS 32K EPRCM PROGRAMMED 284B0 5081-8167
A3U3 1826-0180 o] 1 IC TIMER TTL MONO/ASTSL 04713 MC1466P1
A3U4 1820-2081 2 1 1C NMOS 04713 MCBBAZTF
AJUB 1820-2005 o 1 IC TIMER NMOS 00034 UpPDB2GIR
AJUG 1820-1202 7 1 IC GATE TTL LS NAND TPL 3-INP 01295 SNT4LS1ON
A3JU7 1820-1187 ] 3 IC GATE TTL LS NAND QUAD Z-INP £1295 SN74LS00N

See introduction to this section for ordering information

*Indicates factory selected value
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Referaence HPPart | C i Mfr
. . Qty Description Mfr Part Number
Designation Number | B Code
A3U8 1820-1418 5 10 SCHMITT-TRIG TTL LS INV HEX {-INP 01295 SNT4LS14N .
AU 1820-1218 3 3 IC DCOR TTi 1% 3-T0-8-LINE 3-INP 01285 SN7415138N
A0 1820-1418 ] IC SCHMITT-TRIG TTL LS INV HEX {-INP 01285 SN74LS14N
A3 1820-1418 5 I SCHMITT-TRIG TTL LS INV HEX 1-INP 01285 SN74L514N
AUz 1810-0338 7 3 NETWORK-RES 18-DIP100.0 OHM X & 11238 761-3-R100
A3LH13 1820-1218 3 IC DCOR TTL £8 3-TG-8-LINE 3-INP 01295 SN74L5138BN
A3ii14 1820-1491 ] 1 IC BFR TTL LS NON-INV HEX 1-INP 01295 SN74LS367AN
A3E 1820-1418 5 1C SCHMITT-TRIG FT1. LS INV HEX 1-INP 61295 SNT4LS14N
A3LG 1810-Q338 7 NETWORK-RES 16-DIP100.0 OHM X 8 11238 781-3-R100
A3U7 1820-2075 4 2 CMISCTTL LS (1298 SNTALS245N
A3L8 1820-2075 4 ICMISCTTL LS 31295 SN741.5245N
A3 1810-0338 7 NETWORK-HES 16-DIP100.0 OHM X 8 11238 781-3-R100
AZXUH 1200-0565 g 2 SOCKET-IC 24-CONT DIP-SLDR 28480 1200-0585
AZXUZ 120005865 g SOCKET-IC 24-CONT DIP-SLDR 28480 1200-0685
Ad 83540-80008 B 1 BOARD ASSEMBLY-ALC 28480 B3540-60008
A4CE 0150-0127 2 CAPACITOR-FXD 1UF +20% 25VDC CER 28480 0180-0127
A4C2 G180-0374 3 2] CAPACITOR-FXD 10UFE10% 20VDC TA 58288 1502106X802082
A4C3 1800374 3 CAPACITOR-FXD 10UFE10% 20VDC TA 56288 1800106X802082
AACH $180-0374 3 CAPACITOR-FXD 10UF£10% 20VDC TA 56288 18003106X802082
A4CH G180-0374 3 CAPACITOR-FXD 10UFE£10% 20VDC TA 56288 150D106X802082
A4CE G160-3879 7 CAPACITOR-FXD .01 UF +20% 100VDC CER 28480 0180-3878
A4CT $160-4084 8 LAPACITOR-FXD \TUF +:20% 50VDC CER 28480 0160-4084
A4CB G180-4084 8 CAPACITOR-FXD .1UF +20% 60VDC CER 28480 9180-4084
ALCS (31603821 9 H CAPACITOR-FXD .33UF £20% 50VDC CER 28480 0160-3821
AACID 0160-3878 7 CAPACITOR-FXD .0t UF :20% 100VDC CER 28480 0180-3878
A4CT1 $160-3879 7 CAPACITOR-FXD .0t UF £20% 100VDC CER 28480 0160-387¢
A4CI2 £180-4084 8 CAPACITOR-FXD .TUF 120% S0VDC CER 28480 0180-4084
A4C13 4180-4084 8 CAPACITOR-FXD .TUF £20% BOVDC CER 28480 0164-4084
A4C14 G180-3874 2 3 CAPACITOR-FXD 10PF £.8PF 200VOC CER 28480 2180-3874
ALC1E 1600127 2 CAPACITOR-FXD 1UF 220% 28VDC CER 28480 D160-0127
A4C16 G160-4084 8 CAPACITOR-FXD .t UF +20% 60VDC CER 28480 2160-4084
A4C1T 0160-4084 8 CAPACITOR-FXD (1UF 1:20% BGVDC CER 28480 0160-4084
A4C18 G180-0570 9 2 CAPACITOR-FXD 220PF £20% 100VDC CER 20932 5024EMTO0RD22IM
A4CTS NOT ASSIGNED
A4C20 $160-0874 3 2 CAPACITOR-FXD .022UF £20% 100VDC CER 28480 0160-0574
AAC2Y $160-0128 3 1 CAPACITOR-FXD 2.2UF +£20% 50VDC CER 28480 1600128
A4C22 G160-0848 2 2 CAPACITOR-FXD 910PF 5% {100VDC MICA 28480 0160-0945
A4C23 01604084 3 CAPACITQR-FXD .TUF 20% SGVDC CER 28480 0180-4084
A4C24 £180-4084 8 CAPACITOR-FX8 TUF £20% 50VDC CER 28480 D160-4684
A4C25 : NOT ASSIGNED
A4C26 $180-4387 4 1 CAPACITOR-FXD 47PF +5% 200VDC CER 0430 28480 0160-4387
A4C27 G160-4084 8 CAPACITOR-FXD . 1UF +20% BOVDC CER 28480 0160-4084
ALC28 NOT ASSIGNED
A4LC2S £180-4084 8 CAPACITOR-FXD ,TUF 4:20% S0VDC CER 28480 0160-4084
AACI0 NOT ASSIGNED
A4C3H 0160-0572 1 4 CAPACITOR-FXD 2200PF £20% 100VDC CER 28480 0180-0572
AAC32 NOT ASSIGNED
A4C33 NOT ASSIGNED
A4CR1 NOT ASSIGNED
A4CR2 NOT ASSIGNED
AACR3 1961-1068 1 11 GIODE-SWITCHING 1N4150 60V 200MA 4NS 0co48 1N4150
A4CRA 19G1-1098 1 DHODE-SWITCHING 1 N4150 50V 200MA 4NS 00046 1N416D
A4CRE 1801-1088 1 CHODE-SWITCHING 1N4150 60V 200MA 4NS 00H48 1N4150
A4CRE 190141088 1 DIODE-SWITCHING 1N4150 80V 200MA 4NS Q0046 1N4180
A4CR7 19G1-1098 1 DEODE-SWITCHING 1N4150 50V 200MA 4NS Q0046 1N4160
AACRE NOT ASSIGNED
A4CRY 1901-1098 1 BHODE-SWITCHING TN4150 B0V 2G0MA 4NS 00048 1N4160
A4CR1Q NOT ASSIGNED
A4CR11 NOT ASSIGNED
ASGCR12 1901-0835 9 4 DIODE-SCHOTTKY 28480 1801-0535
Addl 1251-4872 & H CONNECTOR 10-FIN M POST TYPE 28480 12514572
A4l 9140-021G 1 3 INDUCTORRF-CH-MLD 100UH 5% .166DX.385LG 28480 8140-G210
A4L2 9140-021C 1 INDUCTORRF-CH-MLD 100UH 5% .1868DX.385LG 28480 $140-C210
AdL3 9140-021C 1 INDUCTORRF-CH-MLD 100UH 5% .166DX.385LG 28480 2140-0210
AdMPY 5040-6848 7 1 EXTRACTOR-YELLOW 28480 B040-6848
A4MP2 5000-8043 ] PIN:P.C. BOARD EXTRACTOR 28480 50008043
AaM 1855-042G 2 1 TRANSISTOR J-FET 2N4331 N-CHAN D-MODE 61295 2N4381
A4Q2 1854-0295 7 2 TRANSISTOR-DUAL NPN PO=400MW 28480 18543295
A403 1855-0414 4 1 TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 04713 2N4333
Ad404 18585-0423 5 ) TRANSISTOR MOSFET P-CHAN E-MODE 178568 VN1GKM
A405 1855-0423 5 TRANSISTOR MOSFET P-CHAN E-MODE 178586 VNTGKM
A406 1854-029% 7 TRANSISTOR-DUAL NFN PD=400MW 28480 1854-0298
A7 1855-0423 5 TRANSISTOR MOSFET P-CHAN E-MODE 17858 VN1OKM
A4GE 1855-0423 5 TRANSISTOR MOSFET P-CHAN E-MODE 17856 VN1GKM
A40H NOT ASSIGNED

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

Model 83540A

Reference HP Part | C Lo Mir
. . Qty Description Mfr Part Number
Designation Mumber | D Code
A4Q10 NOT ASSIGNED
A4011% NOT ASSIGNED
A4Q12 NOT ASSIGNED
A4Q13 1854-0404 o 2 TRANSISTOR NPN S TO-18 PD=360MW 28480 1854-0404
AdQ14 18530007 7 1 TRANSISTOR PNP ZN3251 51 TO18 PD=360MW 04713 2N3251
AdRY NOT ASSIGNED
A4RZ NOT ASSIGNED
Ad4R3 2100-2518 2 3 RESISTOR-TRMR 200K 10% C SIDE-ADJ 1-TRN 30883 ET50W204
AdR4 NOT ASSIGNED
A4RE 2100-3611 1 & RESISTOR-TRAMR BOK 10% C SIDE-ADJ t7-TRN 32997 3Z92X-1-503
A4RE NOT ASSIGNED
A4RT NOT ASSIGNED .
A4RB 21000670 [ 2 RESISTOR-TAMR 10K 10% C SIDE-ADJ 17-TRN 32997 3292X-1-103
A4RS 2100-3749 6 3 RESISTOR-TRMR 5K 10% C SiDE-ADJ 17-TAN 28480 2100-3749
A4RI1O 0¥67-0416 7 t RESISTOR 611 1% .1256W F TC=0:4100 245486 CA-1/8-TO-B11R-F
A4R11 2100-2522 1 4 RESISTOR-YRMR 10K 10% C SIDE-ADJ +-TAN 30983 ET50X103
A4R12 0688-7257 2 1 RESISTOR 7.5K 1% .06W F TC=0+100 24546 C3-1/8-TO-7601-G
AART3 OB88-7258 3 k] RESISTOR 8.25K 1% .08W F TC=0x100 24546 C3-1/8-T0-8251-G
AdRI4 NOT ASSIGNED ’
A4R1E NOT ASSIGNED
A4R16 NOT ABSIGNED
AAR1T D668-7253 g 3 RESISTOR 6.1 1K 1% Q6W F TC=0+100 24546 C3-1/8-T0-6111-G
A4R1B 0698-7268 g 1 RESISTOR 21.5K 1% 08W F TC=0:1:100 24548 C3-1/8-T0-2152-G
A4R19 069687260 7 4 RESISTOR 10K 1% .05W F TC~C 100 24546 C31/8T0: 10026
A4R20 0698-7263 o t RESISTOR 13.3K 1% Q5W F TC=0£100 24548 C3-1/8-TO-1332-G
A4R2t DE98-7274 3 * RESISTOR 38.3K 1% 058W F TC=0x100 24546 C3-1/8-10-3832-G
A4RZ2 Q698-7281 8 1 RESISTOR 11K 1% 0BW F TC=0+100 24546 C31/8T01102+G
A4RZ3 0757-0464 & ] RESISTOR 90.8K 1% .125W F TC=0+100 24548 C4-1/8-70-9092-F
AdRZ4 0698-7269 6 1 RESISTOR 23.7K 1% 08W F 1C=0%100 24548 €3-1/8-70-2372-G
A4R2Z5 NOT ASSIGNED
A4R2E NOT ASSIGNED
A4RZT 0698-7280 7 BESISTOR 10K 1% 085W F TC=0E 100 24546 C3-1/8-70-1002-G
A4RZB 0698-7227 6 1 RESISTOR 422 1% .05W F TC=0x100 24548 €3-1/8-T0:422R-G
Ad4R29 0698-6844 3 t RESISTOR 5.42K 6% .125W F TC=0:50 245648 NCE5-1/8-T2-5421-D
A4R30 NOT ASSIGNED
AAR3Y QB37-0119 7 1 THERMISTOR ROD 5K-CHM TC=+.7%/C-DEG 28480 0837-0119
A4R3IZ 0698-7258 4 2 RESISTOR 9.08K 1% Q08W F TC=0:2100 24546 €3-1/8-T0-8091-G
A4R33 NOT ASSIGNED
AAR3A NOT ASSIGNED
A4R3B NOT ASSIGNED
A4R36 0698-7212 e RESISTOR 100 1% O5W F TC=0£100 24546 €3-1/8-T0-100R-G
A4R37 0898-7243 <] 4 RESISTOR 1.96K 1% .05W F TC=0£100 24548 C3-1/8-T0-1861-G
A4R3IB 0698-7212 g RESISTOR 100 1% 05W E TC=0E2100 24546 C3-1/8-T0-100R-G
A4R39 0O69B-7243 [ RESISTOR 1.96K 1% 05W F TC=0:100 24546 C31/BTO1861-G
AARAQ 0B9B8-7243 [ RESISTOR 1.96K 1% .0BW F TC=0+100 24546 C3-1/8-T0-1861-G
A4R4Y 0696-7283 4 H RESISTOR 90.8K 1% 05W F TC=04:100 24546 C31/8TO-8082.G
A4R4Z 0698-7267 4 1 RESISTOR 19.8K 1% .05W F TC=0£100 24548 C3-1/8-T0-1962-G
AdR43 0898-7272 1 1 RESISTOR 31.6K 1% O08W F TC=01100 24548 C3-1/8-TC-3162-G
AdR44 06987278 4 ¥ RESISTOR 42.2K 1% O5W F TC=0:1 100 24546 C31/8T0-4222.G
A4R45 NOT ASSIGNED
A4R46 0668-7207 2 1 RESISTOR 61.9 1% O8W £ TC=0£100 24546 C3-1/8-TO0-61RS-G
A4R47 2190:2030 & 3 RESISTOR-TRMR 20K 10% C TOF-ADJ 1-TRN 73138 B2PR20OK
AdR4B 0767-0274 5 1 RESISTOR 1.21K 1% .06W F TC=0+1G0 24546 C3-1/8-TO-1211-G
A4R49 0698-7273 2 H RESISTOR 34.8K 1% 05W F TC=0:1£1060 24548 C3-1/8-T0-3482-G
A4RED NOT ASSIGNED
A4REL 08887282 3 H RESISTOR 82.6K 1% .08W F TC=0:+1060 24546 C4-1/8-TQ-8262-G
A4REZ 0698-7243 & RESISTOR 1.96K 1% 05W F TC=01 100 24546 C3-1/8-TC-1961-G
A4RE3 NOT ASSIGNED
ARG 0698-7260 7 RESISTOR 10K 1% OBW F TC=01+100 24546 C3-1/8-T0-1002-G
A4RES 0698-7284 & 2 RESISTOR 5.62 1% 08W £ TC=0£100 245486 C3-1/8-TO-5621-G
AdRES 2100-2030 8 RESISTOR-TAMR 20K 10% C TGP-ADJ 1-TRN 73138 BZPRZOK
A4RET7 07570280 k) 25 RESISTOR 1K 1% .126W F 7C=0+100 24548 C4-1/8-TQ-1001-F
A4REB 0767-0280 3 RESISTOR 1K 1% .125W F TC=04£100 24546 C4-1/8-T0-1001-F
A4RE9 2130-1986 g 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TAN 73138 82PRIK
A4RE0 DBOB-0082 8 12 RESISTOR 1.96K 1% .126W F TC=01100 24546 CA-1/8-TO-1961-F
A4RB1 06987258 4 RESISTOR 9.08K 1% 056W F TC=04+100 24546 C31/8T-8091.G
A4REZ 0B698-7270 g t RESISTOR 26.1K 1% Q6W F TC=0x 100 24548 C3-1/8-TO-2612-G
A4RB3 O757-0447 4 2 RESISTOR 16.2K 1% .126W F TC=02100 24548 C4~1/8-TQ-1622-F
A4RE4 07570280 3 BESISTOR 14 1% .125W F TC=0:£100 24546 C4-1/8-T0-1 0018
A4RBS 0698-7280 7 RESISTOR 10K 1% 05W F TC=0£100 24546 C31/8-TQ-1002-G
A4REDE O767-0438 3 z RESISTOR 511K 1% .128W F TC=0£100 24546 C4-1/8-TO-5141-F
A4RBT7 21002030 & RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 BIPR20K
A4REB 0698-7236 7 1 RESISTOR 1K 1% .06W F TC=01+100 24548 C3-1/8-TO-1001-G
A4RED 0B898-3440 7 3 RESISTOR 196 1% .1 26W F TC=0:1100 24546 C4-1/8-TO-1 96R-F
A4RTO NOT ASSIGNED
AART1 07670418 8 2z RESISTOR 619 1% .125W F TC=02100 245486 C4-1/8-TO-619R-F
A4RTZ OB58-3447 4 1 RESISTOR 422 1% .125W F TC=0:100 24546 C4-1/8-TG-422R-¢
AARTS 0698-7277 & ¥ RESISTOR 51.1K 1% QO6W F TC=011C0 24546 C31/8-TOW5112-G
A4RT4 0698-7251 € t RESISTOR 4.22K 1% .06W F TC=~04 100 245486 C3-1/8-TO-4221-G

See introduction to this section for ordering information
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Reference HPPart |C L. Mfr
. . Oty Description Mir Part Number
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A4RTH 0698-7253 8 RESISTOR 5.11K 1% .05W F TC=0£100 24548 C3-1/8-TC-5111-G
A4HTE 0698-3440 7 RESISTOR 186 1% .128W F TC=01£100 24546 Ca1/8-TO-1860-F
A4RTT O787-1084 g 3 HESISTOR 147K 1% 126W F TC=02100 24548 C4-1/8-TC-1471-F
A4RTE 0698-7228 8 1 AESISTOR 511 1% .05W F TC=04100 24546 C3-1/8-TC-511R-G
A4R7Y 0757-03%4 0 3 RESISTOR 51.1 1% .125W F TC=0£100 24546 C41/8-TO-B1RIF
A4RBO NOT ASSIGNED
AdRB1 NOT ASSIGNED
A4RB2 NOT ASSIGNED
A4R83 NOT ASSIGNED
A4RB4 NOT ASSIGNED
A4RBS NOT ASSIGNED
A4RB8 NOT ASSIGNED
A4RB7 NOT ASSIGNED
A4RB8 NOT ASSIGNED
A4RBY NOT ASSIGNED
A4RI0 NOT ASSIGNED
A4R31 NOT ASSIGNED
A4R92 NOT ASSIGNEDR
A4R23 0698-7212 g RESISTOR 100 1% .05W F TC=0L100 24546 £3-1/8-T0-100R-G
AdRI4 0698-7283 8 RESISTOR 811K 1% .08W F TC=0£ 100 24548 €3-1/8-T0-5111-G
A4RIG 0898-7222 1 1 RESISTOR 261 1% .05W F TC=01100 24846 £3-1/8-T0-281R-G
A4RIG NOT ASSIGNED
A4RIT 0698-3157 3 2 RESISTOR 19.6K 1% .120W F TC~(: 100 24546 £4-1/8-T0-1962-F
A4TP1-TFI0 SAME AS Ad41
A4TPT1 0360-058358 0 19 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A4TP12 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
A4TP13 NOT ASSIGNED
AdTP14 0360-0535 0 TEAMINAL YEST POINT PCB 00000 ORDER BY DESCRIPTION
ALTP1S 03600536 [y} TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
AdUt 1826-0261 8 1 IC OF AMP LOW-NOISE TC-09 28480 1826-0261
AdLi2 1826+0417 8 1IC SWITCH ANLG GUAD 16-DIPCC 27014 L¥F13333D
AdL3 1826-0616 7 1 IC OP AMP PRCN QUAD 14-DiP-C 06665 0P 11EY
AdUd 182608610 1 2 iC MULTIPLXR 4-CHAN-ANLG DUAL 16-DIP-C 06865 MUXZ4FQ
A48 18260318 7 3 ICOP AMP TOWG8 27014 LFIBEH
Adls 1826-0610 1 IC MULTIPLXR 4-CHAN-ANLG DUAL 16-DIP-C Q6665 MUXZ24FQ
A4U7 1826-0318 ? COP AMP TO-99 27014 LF386H
A4U8 1826-0021 8 1 IC QP AMP GP TO-938 27014 LM310H
AdUS 1826-0417 3 IC SWITCH ANLG QUAD 16-DIR-C 27014 LF13333D
A4UTE 1820-1187 9 H GATE TTL LS NAND QUAD 2-INP 01295 SN74LSO0N
AdUt 1826-031% 7 0P AMP TO-99 27014 LF356H
A4 Z 1820-1216 3 #C DCOR TTL LS 3-TO-8-LINE 3-INP £1295 SN74L5138N
AdN3 1820-1730 [} iC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
AgU1A 1826-0762 2 1 i CONV 12-B-D/A 16-DIP-C 24358 AD7542BD
AdLng 18260026 3 2 IC COMPARATOR PRCN TO-99 01295 LM31IL
ALVR] 1902-0049 2 3 DIODE-ZNR 6.19V 5% DO-35 PD=4W 2848¢ 1902-0048
AAVR2 1902-0048 2 DIOBE-ZNR 6.1 9V 5%D0-35PD=4W 28480 1902-0049
ASVR3 19020041 4 1 DIODE-ZNR 5.11V 5% DO-35 PD=—4W 28480 1902-0C41
AGVRA 1902-0064 1 1 DIODE-ZNR 7.5V 5%D0-35 PD=.4W 28480 1902.0084
AS B3525-60005 5 1 BOARD ASSEMBLY-FM 28480 H3B26-50005
ABCH G160-0875 4 2 CAPACITOR-FXD 047UF £20% 50VDC CER 28480 D160-0576
ABC2 160-0572 t CAPACITOR-FXD 2Z200FF +20% 100VDC CER 28480 0180-0572
ABC3 G180-4084 8 CAPACITOR-FXD .1 UF £20% 50VDC CER 28480 2160-4084
ABC4 $160-0845 Z CAPACITOR-FXD S10PF 5% 100VDC MICA 28480 01680-0945
ABCS 01600875 4 CAPACITOR-FXD 04 7UF £20% SOVDC CER 28480 0180-0578
ASCE $160-2247 1 1 CAPACITOR-FXD 3.9PF £.25PF BOOVDRC CER 28480 01680-2247
ASCY 0160-3879 7 CAPACITOR-FXD Q1 UF £20% 100VGC CER 28480 0160-3879
ASCE 0160-3878 7 CAPACITOR-FXD Q1UF £20% 100VRC CER 28480 £160.3879
ABCE 0160-3878 7 CAPACITOR-FXD 01 UF £20% 100VDC CER 28480 0180-3879
ABC10 G160-3878 7 CAPACITOR-FXD O1UF £20% 100VOC CER 28480 O160-3879
ABC11 0140-0188 5 1 CAPACITOR-FXD Z00PF £5% 300VDC MICA 72136 DMI15F201J0300WVICR
ABC1Z $160-2188 2z 1 CAPACITOR-FXD 30PF £5% 300VDC MICA 28480 0180-2199
ABC13 NOT ASSIGNED
ABC14 0121-0446 6 1 CAPACITOR-V TRMRB-CER 4,5-20PF 180V 28480 0121-0448
ABC15 0160-387¢ 7 CAPACITOR-FXD 01 UF £20% 100VDC CER 28480 01603879
ABC16 01603878 7 CAPACITOR-FXD O1UF +20% 100VDC CER 28480 0180-3879
ABCYY 0160-387% 7 CAPACITOR-FXD Q1 UF £20% 100VDC CER 28480 0160-3879
ABCIB £160-3878 7 CAPACITOR-FXD Q1UF £20% 100VDC CER 28480 0160-3879
ABC19 NOT ASSIGNED
ABC20 0180-2243 3 z CAPACITOR-FXD 4.7PF +.25PF 500VDC CER 28480 0160-2249
ABC21 NOT ASSIGNED
ABCR2 NOT ASSIGNED
ABC23 3160-4084 8 CAPACITOR-FXD .1 UF £20% 50VDC CER 28480 Q1560-4084
ABC24 G160-4084 8 CAPACITOR-FXD 1UF 220% 50VDC CER 28480 0160-4084
ABC2S G160-3878 7 CAPACITOR-FXD S 1UF £20% 100VDC CER 28480 0160-3878
ABC26 C160-3874 Z CAPACITOR-FXD 10PF +.65PF 200VDC CER 28480 0160-3374
ABC27 G160-4084 8 CAPACITOR-EXD 1UF £20% 50VDC CER 28480 0180-4084
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ABCZE 0180-4084 8 CAPACITOR-FXD 1UF £20% BOVDC CER 28480 0160-4084
ABC29 0180-2617 1 4 EAPACITOR-FXD 6.8UF+10% 35VDC TA 25088 DERBGS1B3EK
A5C30 0180-2617 1 CAPACITOR-FXD 6.BUFL10% 35VDC TA 25088 DERBGS1B38K
ABC31 0180-2617 1 CAPACITOR-FXD 6.8UF410% 35VDC TA 26088 DERSBGS1B3GK
ASC32 0180-26817 1 CAPACITOR-FXD 8.BUF:10% 358VDC TA 25088 DBR3BGS1B38K
ABC33 Q180-2207 8 2 CAPACITOR-FXD 100UFE10% 10VOC TA 56289 150D107X8010R2
ABC34 0180-0474 4 7 CAPACITOR-FXD 15UFL10% 20VDC TA 28480 01800474
ABC35 0180-0474 4 CAPACITOR-FXD 1BUFE10% 20VDL TA 28480 0180-0474
ABC38 0180-0474 4 CAPACITOR-FXD 15UFL10% 20VDC TA 28480 0180-0474
ABC37 0180-0474 4 CAPACITOR-FXD 15UFL10% 20VDC TA 28480 0180-0474
ABC38 0180-0474 4 CAPACITOR-FXD 15UF+10% 20VDC TA 28480 01800474
ABC39 $180-0474 4 CAPACITOR-FXD 15UFH10% 20VDC TA 28480 0180-0474
ABC40 G160-3878 7 CAPACITOR-FXD .OtUF £20% 100VDC CER 28480 0160-3879
ABC41 3160-2249 3 CAPACITOR-EXD 4.7PF . Z5PF BO0VDC CER 28480 0160-2248
ASCR1 1901-0033 2 DICDE-GEN PRP 180V 200MA DO-7 28480 1901-0033
AGCR2 1801-0033 Z DIGDE-GEN PRP 180V 200MA DO-7 28480 1901-0033
ASCR3 1901-0047 8 2 DICDE-SWITCHING 20V 75MA 10NS 28480 1901-0047
ASCR4 1901-0047 8 DICDE-SWITCHING 20V 75MA 10NS 28480 1901-0047
ASCRE 19011088 1 DIGDE-SWITCHING 1 N4150 5OV 200MA 4NS Q00486 1N4150
AGCRE 1961-1098 1 DICDE-SWITCHING 1N4150 50V 200MA 4NS 00046 1N4160
ABLRY 1901-1098 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS 00046 1NS150
ASCRE 1901-1098 1 PICDE-SWITCHING 1N4150 80V 200MA 4NS 00048 TN4160
ASCRE 1961-0635 9 DIODE-SCHOTTKY 28480 1901-0636
AGK1 049G-09156 ] RELAY-REED 1A 500MA 100VEC 5VDC-COIL 28480 0490-0816
ABK2 0490-1063 ] 1 RELAY-REED 2A BCOMA BOVDC BVDC-COIL 10VA 28480 0480-1063
A511 8100-1625 4] 1 INDUCTOR RF-CH-MLD 33UM 5% .166DX.385LG 28480 $100:1625
ABLZ 2100-1619 2 4 INDUCTOR RE-CH-MLD 6.8UH 10% 28480 2100-1619
ABL3 8100-1618 2 INDUCTOR BF-CH-MLD 6.8UH 10% 28480 $100-1619
AGLA 08503-80001 k] 2 COI-TOROID 28480 08503-80001
ABLS 9100-1619 2 INDUCTOR RF-CH-MLD 6.8UH 10% 28480 2100-16819
ABLG 8100-1619 2 INDUCTOR RF-CH-MLD 6.8UM 10% 28480 G100-1619
ABMPY 5040-6851 2 1 EXTRACTOR 28480 EQ40-6851
ABMEZ 5000-9043 8 PIN:P.C. BOARD EXTRACTCR 28480 5000-9043
ASMP3 4330-0145 ] & {NSULATOR-BEAD GLASS 28480 43303-0145
ASMP4 4330-0145 9 INSULATOR-BEAD GLASS 28480 A330-0145
ABMPE 4330-0145 9 INSULATOR-BEAD GLASS 28480 4330-0145
ABMPE 4330-0145 9 INSULATOR-BEAD GLASS 28480 4330-0145
ABMPT 4230-0148 3 INSULATOR-BEAD GLASS 28480 4330-0145
ABMPB 4330-0145% E] INSULATOR-BEAD GLASS 28480 4330-0145
ABQ1 1884-0628 o] 4 TRANSISTOR-DUAL NPN PD=750MW 28480 1864-05239
ABQ2 1854-0529 4] TRANSISTOR-DUAL NPN PD=750MW 28480 1884-0829
A5Q3 168540528 Q THANSISTOR-DUAL NPN PO=750MW 28480 1854-0529
ABQ4 1854-0628 4] TRANSISTOR-DUAL NPN PD=T750MW 28480 1864-0529
ABQE 1854-0475 5 1 TRANSISTOR-DUAL NPN PD=750MW 28480 1854-0475
ABR1 0698-CQB3 -3 RESISTOR 1.96K 1% .125W F TC=0£100 24548 CA-1/8-TO-1961-F
ASR2 0698-3154 0 4 RESISTOR 4.22K 1% ,125W F TC=04100 24546 C4-1/8-1T0-4221-F
ASR3 0698-3154 0 RESISTOR 4.22K 1% 1 25W F TC=0£100 24546 Ca /8 T(4221-F
ABR4 0698-3154 0 RESISTOR 4.22K 1% .1 25W F TC=0::100 24548 C4-1/8-TC-42271-F
ASRS 0698-3154 Q - RESISTOR 4.22K 1% .125W F TC=0+100 24546 €4-1/8-TG-4221-F
A5RB 07570439 4 2 RESISTOR 6.81K 1% .12BW F TC=0£100 24548 C4-1/8T0-6811+F
ABR7 Q757-0439 4 RESISTOR 6.81K 1% .1 2BW F TC=0£100 24546 C4-1/8-TG-6B11-F
ABRS 0698-3168 4 1 RESISTOR 23.7K 1% .§Z25W F TC=0:£100 24546 C4-1/8-TG-2372-F
AGRS 0698-6360 ] 3 RESISTOR 10K 1% .126W F TC~0128 28480 0698-8380
ABR1D 0698-6360 [ RESISTOR 10K 1% .1 28W F TC=0:1258 28480 0698-6380
ABR11 0698-2155 1 2 RESISTOR 4.64K 1% .125W F TC==0:100 24545 C4-1/8-TC-4644-F
ABR12 0638-0083 8 RESISTOR 1.98K 1% .126W F TC=0%100 24546 C4-1/8-TO-1961-F
ABR13 0698-3448 3 3 RESISTOR 383 1% .125W F TC=(:&k100 24548 CA-1/8-TO-3B3R-F
A5R14 Q7570394 0 RESISTOR §1.1 1% .126W F TC=04100 24546 €4-1/8-TO-5%R1-F
ABR1D 07570394 o RESISTCR 51.1 1% .126W F TC=0x100 245486 C4:1/8TO-51R1-F
ABR1S NOT ASSIGNED
ABR17 Q757-0442 9 RESISTOR 10K 1% .125W F TC=0£100 24548 CA-1/8-T0-1002-F
ASR18 Q7570442 2] RESISTOR 10K 1% .125W F TC=04100 24548 €4-1/8-T0-1002-F
ABR19 2100-3749 ] RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TAN 28480 2100-3748
ABR2C 0757-0458 7 3 RESISTOR 81.1K 1% ,1Z5W F TC=01:100 24546 C4-1/8-TO-B112-F
A5R21 0698-3136 8 1 RESISTOR 17.8K 1% .125W F TC=0:x100 24546 CA4-1/8-TO-1782-F
ABR22 0698-6360 -] RESISTOR 10K 1% ,125W F TC=0:425 28480 0698-6380
ABR23 0698-3151 7 1 RESISTOR 2.87K 1% .125W F TC=0:100 24546 Ca1/8TO2871F
ABRZ24 NOT ASSIGNED
ABR25 NOT ASSIGNED
ASR26 0698-0083 g RESISTOR 1.98K 1% .126W F TC=0+100 24548 C4-1/8-TO-1961-F
ABR27 0698-0083 8 RESISTOR 1.98K 1% .1 25W F TC=0 100 24546 C4-1/8-TO-1961-F
ASR28 07570382 6 2 RESISTOR 16.2 1% ,126W F TC=01100 19701 ME4CT/8-T0-16H2-F
ABR29 0757-0382 [:] RESISTOR 16.2 1% .126W F TC=04100 19701 MF4C1/B.T)-16R2-F
ABR30 07570398 4 RESISTOR 78 1% .125W F TC=0£100 24548 C4-1/8-TO-75R0-F
ABR31+ 0757-0401 o 3 RESISTOR 100 1% .125W F TC=0x100 24548 Ca1/8TO101-F
ASR3IZ 07570403 2 1 RESISTOR 121 1% .128wW F TC=04100 24548 C4-1/8-TO-121R-F
ABR33 0698-7280 1 5 RESISTOR 68.1K 1% .05W F TC=0% 100 24546 C3-1/8-TO-6812-G
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ABR34 2100-2574 3 5 RESISTOR-TAMR 50C 10% C SIDE-ADJ 1-TRN 30983 ETH0OX501
ABA3G 0898-7280 1 AESISTOR 68.1K 1% 05W F TC=0£100 24548 C3-1/8-70-6812-G
ABH36 2100-2574 3 RESISTGR-TRMR 600 10% C S:DE-ADJ 1-TRN 30983 ETEOXE01
ABRIT 0888-7280C 1 RESISTOR 68.1K 1% .05W F TC=01100 24548 C3-1/8T0-6812-G
A5R38 2100-2574 3 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 30983 ETEOX501
ASR39 06987280 1 RESISTOR 68.1K 1% .05W F TC=0+4100 24548 C3-1/8-T0-6812-G
ABR40 2100-2574 3 RES{STOR-TRMR 500 10% C SIDE-ADJ 1-TRN 30983 ETEOX501
ASR41 2100-381 1 RESISTOR-TAMR 50K 10% C SIDE-ADJ 17-THN 32997 3292X-1-503
ABR42 2100-3811 1 RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-THN 32987 3292X%-1+503
ASRA3 21003811 1 RESISTOR-TRMR BOK 10% C SIDE-ADJ 17-TRN 32997 3292X-1-503
ABR44 23100-3811 1 RESISTOR-TRMR BOK 10% C SIDE-ADRJ 17-TRN 32887 3282X-1-503
AGRAB 0757-0442 9 RESISTOR 10K 1% .1 256W F TC=02100 245486 £a31/8-TG-1002-F
ABR4AE 0787-0420 3 2 RESISTOR 750 1% .125W F TC=01100 24546 Cc4-1/8-TC-751-F
ASRAT 07570420 3 RESISTOR 780 1% .125W F TL=0+100 24546 C4-1/8T0-751-F
ABR4B 2100-3759 8 1 RESISTOR-TRMR 2K 10% C SIDE-ADJ 17-TRN 28480 2100-3769
A5RAQ $698-7280 1 RESISTOR 68.1K 1% .05W F TC=0:£ 100 245486 C3-1/8-T0-6812-G
ASRED 2160-3749 8 RESISTOR-TAMA 5K 10% C SIDE-ADJ 17.TRN 28480 21003749
ABRBY 0698-7264 1 1 RESISTOR 14.7K 1% 05W F TC=02100 24846 C3-1/8-T0-1472-G
ABREZ 0548-31586 2 1 RESISTOR 14.7K 1% .125W F TC=0x£100 24546 Ca1/8-T0-1472-F
ABRL3 0767-0346 2 § RESISTOR 14 1% .128W F TC=0+100 24548 Ca-1/8-TO10RG-F
AGRB4 0767-0346 2 RESISTOR 10 1% .125W F TC=0£100 24548 €4-1/8-70-10RG-F
ABRB5 0787-0348 2 RESISTOR 10 1% .126W F TC=0+100 245456 C4-1/8-7T0-10R0-F
ASR56 0757-0346 2 RESISTOR 10 1% .125W F TC=0:4£100 24546 C4-1/8-T0-10R0-F
ABR57 0757-6346 2 AESISTOR 10 1% 12BW F TC=0100 24546 C4-1/8-T0-10R0-F
ABRS8 07570346 2 HESISTOR 10 1% .126WF TC=01100 24546 C4-1/8-T0-10RG-F
ABRSS-
ABR72 NOT ASSIGNED
AS5R73 07570280 3 RESISTOR 1K 1% .125W F TC=0x100 24548 C4-1/8-T3-1001-F
AGRT4 G757-0280 3 RESISTOR $K 1% .125W F ¥{=0:£100 24846 C4-1/8-TO-1001+F
ABATE 2106-2522 1 RESISYOR-TRMR 10K 10% C SIDE-ADJ 1-TAN 30983 ETEOX103
AGRTE 07570280 3 RESISTOR 1K 1% .125W F TC=0+100 24546 £4-1/8-T0-10G1-F
ABATT 0757-028C 3 RESISTOR 1K 1% .125W F TC=0+100 24548 C4-1/8-TO-1001-F
ASTF1 0360-0535 c TERMINAL TEST POINT PCB 00000 ORBER BY DESCRIPTION
ASTP2 D360-0535 o] TERMINAL TEST POINT #TB [00G0 ORRER BY DESCRIPTION
ASTP3 0360-0535 o] TERMINAL TEST POINT PCB 000G0 ORGER BY DESCRIFTION
AHTPS 0360-08386 Q TERMINAL TEST POINT PCB Q0000 CRDER BY DESCRIPTION
ASTPS 0360-0535 0 TERMiINAL TEST POINT PCB 00600 {RDER BY DESCRIPTION
ABTPS 0380-0535 o TEAMINAL TEST POINT PCB [t]04] ORDER BY DESCRIPTION
ABTE? 03600535 o TERMINAL TEST POINT PCB Coo00 ORDEH BY DESCRIPTION
AETPS 0360-0535 o TERMINAL TEST POINT PCB $0o000 QRDER BY DESCRIPTION
ABTPY 0360-05356 4] TERMINAL TEST POINT PCB 06000 ORDER BY DESCRIPTION
ABTP1O 0360-0835 [} TERMINAL TEST POINT PCB G000 ORDER BY DESCRIPTION
ABTP11 0369—9535 0 TERMINAL TEST PGINT PCB 00000 ORDER BY DESCRIFTION
ABLI 18100206 8 1 NETWORK-RES 8-Si1P10.0K OMM X 7 01121 2084103
ABL2 1810-0208 [¢] 1 NETWORK-RES 8-SIP6B.OK OHM X 7 01121 20BABB3
A5L3 18265-0416 5 1 i€ SWITCH ANLG QUAD 16-DHP-C 27014 LF13331D
ABUS 18130208 7 1 NETWORK-RES 8-SIP4.7K OKM X 7 01321 2084472
ASUL 1810-0321 8 1 NETWORK-RES 8-S5IPZZ0.0K OHM X 7 o121 20BAZ24
ABUS NOT ASSIGNED
AGUT 18268-0092 3 IC OP AMP GP DUAL TO-99 28480 1826-0092
AsUs 1826-0342 3 1 IC vV RGLTR T0-39 07263 UATBEMOBHI.
ASUS 1826-G701 1 1 1CV RGLTH 6V 28480 1828-0701
ABU1D 18260548 2 1 IC WIDEBAND AMEL ViD TO-100 18324 NEGG2K
ABLIY 1826-C476 7 1 IC SWITCH ANLG 8-DiP-P 01288 TLE01CP
ABU1Z NOT ASSIGNED
ASUL3 NOT ASSIGNEDR .
ABU14 1826-0687 5 1 iC 0P AMP GP QUAD 14-DIP-C 27014 LM348J4
ASUE NOT ASSIGNED
ABU1E 1820-1196 B8 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01286 SN7415174N
ASU17 1826-0699 B 1 I; CONY B-B-D/A 18-DiP-C 243585 AD7S24AD
ABU18 1820-1216 3 IC DCDR TTL LS 3-T0-8-LINE 3-INP 0128% SN74L5138BN
ASL19 1828-0700 o 1 IC OF AMFP WB 14-DIP-C 34371 HAY-5195-3
ABUZ20 1820-0224 1 1 iC OP AMP SPCL 70-89 27014 LHODO2CH
AGU21 1810-0368 1 1 NETWORK-RES B-$iP220.0 OHM X & 01121 206A221
ABVRY 1502-3062 3 2 DIODE-ZNR 2.37V 5% 0O-7 PRD=4W TC=-074% 28480 1902-3002
ABVR2 19023002 3 DIODE-ZNR 2.3V 6% D0-7 PD=4W TC=-{174% 28480 1902-3002
ABWHY 8168-0005 o WIRE 22AWG W PVC 1X22 80C 28480 8159-0005
ABWZ NOT ASSIGNED
ABW3 NOT ASSIGNED
ABW4 8159-0005 [+ WIRE 22AWG W PV 1X22 80C 28480 8159-0005
ASWE 8158-0005 0 WIRE 22AWG W PVC 1X22 BCC 28480 8159-00C6
AGWE 8159-0005 WIRE 22AWG W PVC 1X22 8GC 28480 81580008
AS ' 83525-80002 4 1 BOARD ASSEMBLY-YO DRIVER 28480 B83526-80002
{DOES NOT INCLUDE R1,3,3B,39.40.6 4%)
ABCt 0180-3874 2 CAPACITOR-FXD 10PF £.5PF 200VDC CER 2B48C 0160-3874

See introduction to this section for ordering information

*Indicates factory selected value


https://www.manualsplus.com/

Replaceable Parts

Table 6-3. Replaceable Parts

Model 83540A

Raference HPPart | C . Mifr
. ) Qty Description Mfr Part Number
Designation Number | D Code
ABC2 NOT ASSIGNED
ABC3 NOT ASSIGNED
ABCA C160-4084 8 CAPACITOR-FXD .1UF +20% 50VDC CER 28480 0160-4084
AGCE NOT ASSIGNED
ABCE NOT ASSIGNED
ABC7 0180-3029 z 1 CAPACITOR-FXD 120UFL10% BOVDC TA 28480 0180-3020
ABCB 0180-2208 4 1 CAPACITOR-FXD BOUF:10% £VDC TA 58289 150DS0BX300682
ABCS 0180-4084 8 CAPACITOR-FXG . 1UF £20% S50VDC CER 28480 0160-4084
ABCIO NOT ASSIGNED
ASC1H 0160-387¢ ¥ CAPACITOR-FXD .01UF :£20% 100VDC CER 28480 0180-3878
ABL12 NOT ASSIGNED
ABC13 NOT ASSIGNED
ABL14 0180-21886 § 1 CAPACITOR-FXD 300UF420% 30VDC TA 06001 GIF455G7
ABC15 0160-3878 ) 3 CAPACITOR-FX8 1000PF +20% 100VDC CER 28480 0160-3878
ABC1T8 01803878 B CAPACITOR-EXD 1000PF £20% 100VDC CER 28480 0160-3878
ABCTT $180-01186 1 -] CAPACITOR-FXD 6.8UF£10% 35VDC TA 56289 150D685X9035B2
ABCIB C180-01 16 1 CAFACITOR-FXD 6.8UF 3 10% 35VDC TA 568289 150D685X903582
ABC1S C180.2207 5 CAPACITOR-FXD 100UF£10% 10VDC TA 55289 150D107X3010R2
ABC2G 0180-0118 1 CAPACITOR-FXD 8.8UF410% 35VDC TA 56289 150D688EX803582
ABC21 0180-0228 B 1 CAPACITOR-FX[} 22UFL10% 16VDC YA 56285 1502226X9041682
A8L22 01600574 3 1 CAPACITOR-FXD .022UF ::20% 100VDC CER 284380 G180-0674
ABC23 0180-4084 8 CAPACITOR-FX0 .1 UF 220% 50VDC CER 28480 0180-4084
ABCR1 18010535 2 DIODESCHOTTKY 28480 19G1-0535
ABCR2 1801-0535 g DIORE-SCHOTTRY 28480C 1901-0535
ABCR3 19010033 2 DIODE-GEN PRP 180V 200MA DO-7 28480 1901-0033
ABCR4 1901-0033 2 DHODE-GEN PRP 180V 200MA DO-7 28480 18010033
ABCRS 19010033 2 DIODE-GEN PRP 180V 200MA DO-7 284380 1801-0033
ABCAB 1801-0033 2 DIODE-GEN PRP 180V 200MA DG-7 28480 1901-0033
AGCRY 189G1-0033 2 DIODE-GEN PRF 180V Z00MA DO-7 28480 1501-0033
ABK1 0490-09186 ] RELAY-REED 1A 500MA 100VDC 5VDGC-COIL 28480 0490-0916
ABL1T 9100-16686 § 2 INDUCTORRF-CH-MLD 3.6MH 5% .23DX57LG 28480 $100-1666
ABLZ 8100-1666 k] INDUCTORRE-CH-MLD 3.8MH 5% .23DX.E7LG 28480 9100-1666
ABLS 0B503-80001 9 COIL-TOROID 28480 G8503-80001
A€MP-1 5040-€848 o] 1 EXTAACTGR~BLUE 28480 5040-6848
ASMP2 5000-8043 6 PIN:P.C. BOARD EXTRACTOR 28480 5000-9043
ABMP3 1400-0774 8 1 CLAMP (FORC14}
AGQT 1853-0044 2 2 TRANSISTOR PNP 81 TQ-39 PD=1W FT=200MHZ 28480C 1853-G044
ABQZ 1853-0044 2 TRANSISTOR PNP 51 T0-39 PD=1W FT+200MHZ 28480 1853-0044
ABQ3 1854-0477 7 1 TRANSISTOR NPN 2N2222A St TO-18 PD=500MW 04713 2N2222A
AGR1*
ABR2 0698-8484 k] 4 RESISTOR 6.44K 1% AW F TC=0+4 28480 0698-8484
ABRI*
'ABR4 0698-8484 L] RESISTOR 6.44K .1% .1W F TC=0-+4 28480 06938-8484
ABRS 0858-8484 g RESISTCH 6.44K . 1% .1TW F TC=0+4 28480 0698-8484
ABRG 0698-8484 g RESISTOR 6.44K 1% .1W F TC=0+4 28480 0698-8484
ABRY 0698-6217 2 1 RESISTOR 200K 5% 126W F TC=0x100 28480 0698-8217
AERB (698-6368 2 1 RESISTOR 100K 1% 125W F TC=0%25 28480 0698-83568
ABRY 0698-3274 5 1 RESISTOR 10K 1% ,125W F TC=0+25 28480 0898-3274
ABRI0 0698-3219 8 1 RESISTOR 300K .25% .125W F TC=0:+50 28480 0698-3219
ABRY! 2100-3757 6 2 RESISTOR-TRMR 100 10% C SIDE-ADJ 17-TRN 28480 2100-3767
ABR12 0689-0617 § 1 BESISTOR 5.621K .1% 1W F TC=0+4 28480 G899-0517
ABR13 0898-3457 [ 1 RESISTOR 316K 1% .125W F TC=0:£100 28480 0B88-3457
ABRT4 07570442 8 RESISTCR 10K 1% ,126W F TC=0+100 24548 C4-1/8-TC-1002-F
ABR15 0757-04C1 o RESISTOR 100 1% .125W F TC=0+ 500 24546 C4-1/8-10-101-F
AGR1S 0898-G083 8 RESISTOR 1.96K 1% ,125W F TC=0x100 24548 C4-1/8-TO-1961-F
ABR17 0698-0083 8 AESISTOR 1.96K 1% .125W F TC=0+108 24546 CA-1/8-TO-1861-F
ABR18 0838-8317 3 1 RESISTOR 500 1% $25W F TC=0+25 03888 PMESS5-1/8-T9-500R-B
ABR138 0757-0280 3 RESISTOR 1K 1% .125W £ TC=04:100 24548 £4.1/8-T0-1G01-F
ABR20 0698-8486 1 1 RESISTOR 8.84K 1% AW ¥ TC=0+4 28480 Q698-8486
ABRZ1 2100-3750 9 1 RESISTOR-TRMA 20K 10% C SIDE-ADJ 17-TRN 28480 2100-3750
AGRZ2 $698-8479 2 1 RESISTOR 4.16K 1% .1W F TC=0+4 28480 0898-8476
ABR23 Q757-0280 3 RESISTOR 1K 1% .126W F TC=0+100 24546 C4-1/8-T0-1001-F
AGRZ4 0757-1084 9 RESISTOR 1.47K 1% .125W F TC=0+100 24548 C4-1/8-TG-1471-F
ABR2E5 2100-37583 2 1 RESISTOR-TRMR 200K 10% C SIDE-ADJ 17-TRN 28480 2100-3753
ABR26 08398-6384 4 ? HESISTOR 330K 1% .125W F TC=0x25 28480 0698-6384
AGR27 0698-848% 4 z RESISTOR 16K .1% .1W F TC=0+4 28480 0698-8489
ABR2B 0698-8406 t 2 AESISTOR 8.54K.1% 1W F TC=0+4 28480 0698-6406
ABR29 0698-6406 t RESISTOR 8.54K . 1% .1W £ TC=0+4 28480 0698-6406
AGRIC 2100-3757 6 RESISTOR-TRMR 100 10% € SIDE-ADJ 1 7-TRN 28480 2100-3757
ABR3 0699-0518 3] 1 RESISTOR 11.488K 1% .1W E TC=044 28480 0B698-0518
ABR32 0698-8489 4 RESISTOR 15X 1% .1W F TC=0-+4 28480 0698-8489
ABR33 NOT ASSIGNED
ABR34 07870442 4 RESISTOR 10K 1% .1 26W F TC=0+100 24546 C4-1/8-TO-1002-F
ABR35 DI5T-0470 3 1 RESISTOR 162K 1% .125W F TC=0£100 24548 C4-1/8-T0-1623-F
ABR36 0757-0442 g RESISTOR 10K 1% . 125W F TC=0-1100 24548 C4-1/8-TC-1002-F
ABR37 07570274 5 1 RESISTOR 1.21K 1% .1 26W F TC=0+100 24548 C4-1/8-TC-1213-F
ASR38*
AGR39*
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ASR4A0*
ASR41*
ABRA2Z 0688-3483 2 1 RESISTOR 186K 1% ,126W F TC=0+100 245486 C4-1/8-TO-1963-F
ASR43 0688-0083 8 RESISTOR 1.86K 1% .125W F 1C=0x100 24546 C4-1/8-TO-19681-F
AGR4S Q757-0447 4 RESISTOR 16.2K 1% .125W F TC=Qx 100 24546 C4-1/8-T0-1822-F
AGR45 2100-3732 7 1 RESISTOR-TAMR 500 10% C SIDE-ADJ 17-TAN 28480 2100-3732
ABR4 S 0757-0438 3 RESISTOR 6.141K 1% .125W F TC=0:£100 24546 C4-1/8-T0-8111-F
ABRAT QB698-BB25 2 1 RESISTOR 681K 1% 125W F TC=04100 28480 08568-8825
ABR4S 0£98-0083 8 RESISTOR 1.96K 1% .125W F TC=0+100 24546 Ca-1/8-T3-1961-F
ABRAS Q¥57-0421 4 4 RESISTOR B25 1% ,125W F TC=04£100 24546 C4-1/8-10-825R-F
ABRS0 07570421 4 RESISTCA 825 1% .1286W F TC=041G0 24546 C4-1/8T0-828R8-F
ABRS1 0698-0083 8 RESISTOR 196K 1% .125W FTC=01100 245485 £4-1/8-T0-1961-F
ABRSZ 0757-0442 2 AESISTOR 10K 1% . 126W F TC=01100 24546 C4-1/8-T0-1002-F
ABRE3 07670280 3 RESISTOR 1K 1% .125WF TC=0x100 28546 C4-1/8-TO-1001-F
ABS1T 3101-0471 8 2 SWITCH-RKR DIP-RKR-ASSY 10-1A 0BA 30vVDC 28480 331010471
ABS2 3101-0471 & SWITCH-RKR DIP-RKR-ASSY 10-1A 05A 3GVDC 28480 3101-0471
AGTP1-16 1251-5924 1 1 CONNECTOR 16-PiN M POST TYPE 2848C 1251-6924
AGLI 1810-0277 3 2 NETWORK/-RES 10-$1P2.2K OHM X 9 01121 210A222
ABL2 1810-G277 3 NETWORK-AES 10-SiP2. 2K OHM X 9 01121 2104222
AsU3 1820-2024 3 3 IC DAVA TTL LS LINE DRVR OCTL 01295 SN7415244N
Agla 1820-2024 3 IC DAVA TTL LS LINE BRVRE OCTL 01285 SN74L5244N
ABUS 18260026 3 IC COMPARATOR PRCN TO-99 1295 EM3TIL
ABUG 1826-0477 8 2 IC SWITCH ANLG 8-DiP-P 012886 TLE1OCP
ABUT 1820-2024 3 iC DRVR TTL LS LINE DRVR OCFL 012886 SNT74LS244N
AGHB 1820-1730 k] IC FF TTL LS O-TYPE POS-EDGE-TRIG COM 01298 SN74L5273N
ABU 1826-0684 El z IC CONV 12-8-D/A 18-DIP-C 28480 1826-0684
ABUL0 1826-0471 2 7 IC OP AMP LOW-DRIFT TO-99 28480 1826-0471
ABUTT 1B26-0471 2 iC OF AMP LOW-DRIFT T0-99 28480 1826-0471
ABut2 1820-1272 1 1 IC BFR TTL LS NOR QUAD 2-INP 01285 SN74L533N
ABU1T3 1820-1730 & IC £F TTi. LS DTYPE POS-EDGE-TRIG COM 41295 SN74L8273N
ABUIT4 1826-0471 2 IC OF AMP LOW-DRIFT TO-98 28480 1826-0471
AsUIS 1826-0471 2 1C OF AMP {OW-DRIFT TO-88 28480 1826-0471
ABU1E 1826-0471 2 IC OP AMP LOW-DRIFT TO-88 28480 1826-0471
AgU17 1820-1112 23 1 ICFF TTL LS D-TYPE POS-EDGE-TRIG 041295 SN74[ST4AN
AsU18 1820-173C [} IC FF TTL LS D-1YPE POS-EDGE-TRIG COM 01295 SN74LS273N
ASU1Y 1826-0684 9 IC CONV 12-B-0/A 18-DIP-C 28480 1826-0684
ABLZG 1826-0471 2 iC OP AMP LOW-DRIFT TO-88 28480 1826-0471
ABUZ1 18201211 8 1 $C GATE TTI. LS EXCL-OR QUAD 2-INP 0312935 SN74L5BEN
ABUZ2 1820-1730° & iC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
ABUZ23 1828-0330 Z 1 V REF PRCN TO-46 27014 LMZ299H
ABUZ4 1828-0471 Z iCOP AMP LOW-DRIFT ¥0-99 28480 1826-0471
ABLIZE 1820-1216 3 IC DCDR TTL LS 3-TO-8-LINE 3 NP 01295 SN74L5138N
ABU26 1826-0477 8 C SWITCH ANLG 8-DIP-P 01295 TLE10CP
ASU2T 1826-0612 2 1 IC 78M15C V RGLTR TO-39 Q4713 MCTBMIBCG
ABVR 1802-0197 1 2 DIODE-ZNR 82.5V 5% DO-15 PD=1W TC=-+0B2% 28480 1902-0197
A7 B3640-680004 3 1 BOARD ASSEMBLY-MARKER 28480 £3540-80004
ATCT NOT ASSIGNED
ATC2 N NOT ASSIGNED
AIC3 NOT ASSIGNED
AlC4 NOT ASSIOGNED
ATLEH NOT ASSIGNED
AJCE NCT ASSIGNED
ALY 0160-4084 & CAPACITOR-FXD .1 UF £20% 50vDC CER 28480 0160-4084
ATCE 0180-0229 7 2 CAPACITOR-#XD 33UF£10% 10VDC TA 56289 150D336X801082
ATCE G180-0228 7 CAPACITOR-FX{> 33UF£10% 10VDC TA 56288 T50D336XG010R2
ATC1Q NOT ASSIGNED
ATC11 G180-G116 t CAPACITOR-FXD 6.8UFx10% 35VDC TA 56289 150D685X8035B2
ATC12 G180-0116 1 CAPACITOR-FXD 8.8UF::10% 35VDC TA 56289 1650D885X903582
ATC13 G180-G474 4 CAPACITOR-FXD 15UFE10% 20VDETA 2B480 0180-0474
A7C14 £180-1746 5 1 CAPACITOR-FXD 15UFL1C% 20VDC TA 568289 150D156X902082
ATC15 0180-4084 8 CAPACITOR-FXD .t UF £20% BOVDC CER 28480 0160-4084
ATC16 0160-3878 ] CAPACITGR-FXD 1000PF +20% 100VDC CER 28480 0180-3878
ATCY17 0160-3879 7 CAPACITOR-FXD .01UF £20% 100VDC CER 28480 0180-3879
AIC18 NOT ASSIGNED
ATC1S 0160-4389 ] 2 CAPACITOR-FXD 10GPF :£5PF 200vDC CER 51642 260-200-NP0-1012
ATCZ0 0160-4389 a8 CAPACITOR-FXD 100PF £5PF 200VDC CER 51642 200-200-NP0-101.3
AIC21 NOT ASSIGNED
ATC22 2180-2820 8 H CAPACITOR-FXD .22UF+£20% 35VDC TA 28480 0180-2820
A7CR1 NOT ASSIGNED
ATCH2 NOT ASSIGNED
ATCRI 1801-0040 1 2 DIODE-SWITCHING 30V 50MA 2ZNS DO-35 28480 1801-0040
ATCR4 £901-0040 1 DIORE-SWITCHING 30V 50MA ZNS DO-35 28480 1801-0040
ATCRS 1801-0539 3 5 DIOGE-SCHOTTRY 28480 1801-0539
ATCRS t1801-0539 3 DIORE-SCHOTYRY 28480 1801-0539
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ATCR7 1901-0538 3 DICDE-SCHOTTKY 28480 1901-0539
ATCRB 1901-0639 3 DICDE-SCHOTTKY 28480 1901-0639
ATCARY 19G1-0539 3 DICDE-SCHOTTKY 28480 1901-0639
ATLY 91001618 1 INDUCTORRF-CH-MLD 5.6UM 10% 28480 210G-1618
ATMPY 5040-6850 1 1 BOARD EXTRACTOR-VIQLET 28480 504C-6850
ATMPZ 5000-9043 6 PiN:P.C. BOARD EXTRACTOR 28480 5000-8043
AT 1853-0314 3 1 TRANSISTOR PNP 2N2G05A St TO-38 PD=800OMW Q4713 2ZNZO05A
ATQ2 NOT ASSIGNED
A7G3 1865-0423 5 TRANSISTOR MOSFET P-CHAN E-MODE 17856 VNIOKM
ATQ4 NOT ASSIGNED
ATOS NOT ASSIGNED
A7Rt~
ATR1S NOT ASSIGNED
ATR20 2100-2522 1 RESISTOR-TRMR 10K 10% C SIDE-ADS t-TRN 304883 ETEOX103
ATRZ2T 2106-2515 2 RESISTOR-TRMR 200K 10% © SIDE-ADJ 1-TAN 30883 ETS0W204
A7RZ2 0757-0442 9 RESISTOR 10K 1% .125W £ TC=0+100 24546 £4-1/8-TG-1002-F
ATR23 0757-0442 9 RESISTOR 10K 1% 125W F TC=0:+100 24546 Ca4-1/8-TG-1002-¥
A7R24 0767-0442 9 RESISTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-T0-1002.F
ATR2E 0757-04472 g RESISTOR 10K 1% .128W F TC=01£100 24646 C4-1/8-TQ-1002-F
AT7R28 2100-2518 2 RESISTOR-TRMR 200K 10% € SIDE-ADJ 1-FTRN 30983 ETBOW204
ATR27 2100-2822 1 RES{STOR-TRMR 10K 10% C SiDE-ADJ 1-TRN 30883 EYBOX103
ATR2Z8 Q757-0458 7 RESISTOR 51.1K 1% .125W F TC=0% 100 24545 CA1/B-TO-B112-F
ATR29 0757-0458 7 RESISTOR 51.1K 1% .12BW F TC=01100 24544 CA-1/8-TD-6112-F
ATR3I0 G757-0442 g RESISTOR 10K 1% .128W F TC=0::100 24548 C4-1/8-T0-1002-F
ATR3T NOT ASSIGNED
ATR32 NGT ASSIGNED
ATR33 07570280 3 RESISTOR 1X 1% .125W F TC=0+100 24546 C4-1/8-TG-1001-F
ATR34 Q757-0442 9 RESISTOR 10K 1% 125W E TC=0+100 24546 C4-1/8-TO-1002-F
ATR3E Q757-0280 3 RESISTOR 1K 1% .12BW F TC=04100 24548 Ca-1/8-T0-1001.F
ATR3B 0698-3157 3 RESISTOR 18.6K 1% ,125W F TC=04100 24548 C4-1/8-T0-1862-F
ATR37 0757-0442 & RESISTOR 10K 1% .128W F TC=0£100 24548 C4-1/8-T0- 1 002-F
A7R38 0787-0462 3 1 RESISTOR 756K 1% .126W F TC=0%100 24546 £4-1/8-T0-7502-F
ATR39 08880083 8 RESISTOR 1.96K 1% .125W F TC=0% 100 24546 CA1/8-TG-1981-F
ATR4C 0869-0071 6 1 RESISTOR 4.64M 1% 1 25W §F TC=0:£ 100 28480 08580071
AT8E4 Q7573442 9 RESISTOR 10K 1% .125W F TC=01+ 100 24548 C4.1/8-TQ-1002-F
A7R42 Q757-0442 g RESISTOH 10K 1% .125W F TC=0+100 24545 C4-1/8-T0-1002-F
ATR43 0698-0083 8 RESISTOR 1.98K 1% .125W F TC=0+100 24548 Cé4-1/8-TO-1861-F
ATR44 G698-31565 ] RESISTOR 4.84K 1% .1 2BW F TC=02100 24848 C4-1/8.TO-4641-F
ATR45 (698-3449 8 1 RESISTOR 28.7K 1% .125W F TC=0+100 24546 C4-1/8-T0-2872-F
ATH46 Q757-0442 9 RESISTOR 10K 1% .125W F TC=0+100 24546 C4-1/8-TG-10302-F
ATR4T 2100-3611 1 RESISTOR-TAMA 50K 10% C SIDE-ADJ 17-THN 32887 3292X-1-503
A7R4B 0698-3260 G 1 RESISTOR 464K 1% .125W F TC=0:+ 100 28480 0698-3260
A7RAG 0757-0280C 3 RESISTOR 1K 1% .125W F TC=0-+100 24548 Cd-1/8-¥0-10G1.F
AZRBO 0787-0443 ] 1 RESISTOR 11K 1% . 128W F TC=0£100 24546 C4-1/8-70-1102-F
A7RE1 07670442 9 RESISTOR 10K 1% .125W F TC=0+100 24548 £4-1/8-T0-1002-F
ATRE2 NOT ASSIGNED
ATRB3 NOT ASSIGNED
ATRS4 NOT ASSIGNED
AT7RBS 0757-0289 2 RESISTOR 13.3K 1% .125W F TC=04-100 19701 MF4C1/8-TO-1332-F
ATRBE O757-0442 ] RESISTCOR 10K 1% .125W F TC=0+100 24546 Ca-1/8-TC-1002-F
ATRE7 a757-0442 9 RESISTOR 10K 1% .12BW F TC=0%1H0 24546 C4-1/8-TO-1002-F
A7RG8 0757-0280 3 RESISTOR 1K 1% .12BW £ TC=04+100 24546 C4-1/8-TG- 1001 -F
ATRBY 0737-1084 -] RESISTOR 1.47K 1% .125W F TC=0+100 24546 C4-1/8-TO-1471-F
ATRBO 0698-3446 3 RESISYOR 383 1% .12BW F TC=01100 24546 C4-1/8-T0O-383K-F
A7RS1 QIET-0401 e3 RESISTOR 100 1% .125W F TC=0X100 245486 £4-1/8-T0-101-F
ATBB2 NOT ASSIGNED
ATRB3 F757-G200 7 1 RESISTOR 5,82K 1% .1 26W F TC=0+100 24548 C4-1/8-TO-5621-F
A7RB4 0767-0444 1 H RESISTOR 121K 1% .125W F TC=0+100 24546 C4-1/8-TO-1212-F
ATRES 210003544 3 H RESISTOR-TRME 100K 10% € SIDE-ADS 17-TAN 32897 3292X-1-104
ATREB 2100-0670 6 RESISTOR-TAMR 10K 10% C SIDE-ADJ 1 7-TAN 32997 3282X%-1+103
ATRGT NOT ASSIGNED
A7BGB NOT ASSIGNED
ATRES NOT ASSIGNED
ATR7D 0698-3446 3 RESISTOR 383 1% .125W F TC=01100 24546 C4-1/8-T0-383R-F
ATTPY NOT ASSIGNED
ATTP2 NOT ASSIGNED
ATTP3 NOT ASSIGNED .
A7TP4 0360-0535 4] TERMINAL TEST POINT PCB BODND GROER BY DESCRIPTION
ATTPS 3360-0535 0 TERAMINAL TEST POINT PCB Q0000 CROER BY DESCRIPTION
ATTPE 03600535 0 TERMINAL TEST POINT PCB D00006 ORDER BY DESCRIPTION
ATTP7 0360-0535 [v] TERMINAL TEST POINT PCR VO0C0 ORDER BY DESCRIPTION
A7U1 NOT ASSIGNED
A7U2 NOT ASSIGNED
ATU3 1826-0753 3 1 1C OF AMP | OW-BIAS-H-IMPD QUAD 14-DIP-C Ga713 MC34C04BL,
A7U4 NOT ASSIGNED
A7UB 18201197 4 IC GATE TTL LS NAND QUAD 2-INP 01288 SN7ALSC0ON
ATUB 1826-0092 3 I GP AMP GP DUAL TO-99 2B480 1826-0082
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ATYT 1826-0758 B8 1 28480 1826-0758
ATUS NOT ASSIGNED
ATUZ NOT ASSIGNED
ATUIC 1826-0458 5 1 IC OF AMP TO-99 27G14 LF256H
A7UT1 1826-0726 4 1 IC SWITCH ANLG QUAD 16-DIP-C 06665 SWH02ZFQ
AT 2 1820-1144 6 1 IC GATE TTL LS NOR QUAD 2-INP 01298 SN74LS02N
ATU13 $820-1198 8 IC FFTTL LS D-TYPE POS-EDGE-TRIG COM 01285 SN741L5174N
AU t1820-1218 3 iC DCDR TT4 LS 3-TO-8-LINE 3-INP 01295 SN74L5138N
A7U1E NOT ASSIGNED
ATWI 1258-0124 7 1 JUMPER-WIRE 28480 1258-0124
AB NOT ASSIGRED
A9 83525-60010 2 k] BOARD ASSEMBLY-TRANSISTOR HEAT SINK 28480 B3525-80010
{AS INCLUDES THE PC BOARD, €1 AND C2 ONLY.
ALL OTHER PARTS MUST BE ORDERED SEPARATELY)
AGCY 0180-0201 3 1 CAPACITOR-FXD 1UFE£10% 35VDC TA 56289 150D106X9035A2
ABC2 QIBR1T738 2 1 CAPACITOR-FXD ,22U%:£10% 35VDC TA 56289 150D224X9035A2
ASE1 1200-0043 8 2 INSULATOR-XSTR ALUMINUM 28480 1200-0043
ASE2 1200-0043 8 INSULATOR-XSTAR ALUMINUM 28480 1200-0043
AQEZ 83525-20034 B8 1 BACKING PAD 28480 B3525-20034
ASMP1 B3525-20038 B 1 HEAT SiINK 28480 83525-20036
A9 1854-0080C 8 1 TRANSISTOR NPN Si TO-3 PB=100W FT=3MHZ 28480 1854-0080C
A302 NOT ASSIGNED
ASI3 1820-0430 1 1 IC 309 V RGLTR TO-3 07263 LM308K
AgR1 0811-1058 1 1 RESISTOR-125 GHM 12W 28480 0811-1068
MiSCELLANEQUS PARTS ASSOCIATED WITH AS ASSEMBLY
236G-0116 4 4 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZ! 00000 ORDER 8Y DESCRIPTION
05200128 7 2 SCREW-MACH 2-56 250-IN-LG PAN-HD-POZE 80000 QRDER 8Y DESCRIPTION
2190-0G14 1 2 WASHER-LK INTL T NG.2 0B9-iN-ID 28480 2190-0014
0340-0171 8 8 INSULATORS 0340-0171
At B3525-80001 1 ] BOARD ASSEMBLY-MOTHER 28480 23625-80001
ATGCT 0160-3879 7 CAPACITOR-FXD Q1UF £20% 100VDC CER 28480 G160-3878
A10C2 150-3879 7 CAPACITOR-FXD .01UF £20% 100VDC CER 28480 0180-3879
ATOC3 0180-3879 7 CAPACITOR-FXE O1UF £20% 100VDC CER 28480 0160-3879
ATGC4A 0160-3879 7 CAPACITOR-FXB G1UF £20% 100VDC CER 28480 Q150-3879
ATQCE 0160-3879 7 CAPACITORFXD .01 UF £20% 100VDC CER 28480 Q180-3879
A13CE 0160-3878 7 CAPACITOR-FXD .G1UF +20% 160VDC CER 28480 0160-3879
ALDCT7 D160-3878 7 CAPACITOR-FXD 01UF 2:20% 100VDC CER 28480 0160-3879
ATON 1261-6926 3 1 CONNECTOR 50-PIN M POST TYPE 28480 12515626
A1DJ2Z 128%-5927 4 1 CONNECTOR 26-PIN M POST TYPE 28480 1251-5827
A10J3 126%-3186 5 1 CONNECTCOR 8-PIN M POST TYPE 28480 12561-3196
AIQJ4 125%-5238 [+ 1 CONNECTOR 10-PIN M POST TYPE 28480 1251-8238
A10J5 1200-0507 g 2 SOCKET-IC 18-CONT DIP-GLDR 28480 12000807
ALGMP2 1251-1115 4 4 POLARIZING KEY-PC EGGE CONN 28480 1251-1115
ATOR! 0757-0123 3 RESISTOR 34.8K 1% .125W F TC=02100 28480 0757-0123
ATOR2 0698-8812 7 1 RESISTOR 1 1% .125W F TC=0x100 28480 0698-8812
A10XA3 12351-1365 <] € CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 125141365
AORAL 1251-1365 ] CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1385
A10XAS 1251-1365 B CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 284806 1251-1366
AT0XAG 1251-1365 <] CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1368
A10XAT 1251-1385 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1365
A10XAB 12561-1386 3] CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1366
AT0XA9 12510472 4 1 CONNECTOR-PC EDGE 8-CONT/ROW 2-ROWS 28480 1251-0472
Al NOT ASSIGNED
A2 5086-1373 1 1 OSCILLATOR 2.0 ~8.4 GHz 28480 50868-7373
Al2 5086-8373 3 EXCHANGE 5086-7373 GOSCILLATGR 28480 5086-6373
A12A1 BOARD ASSEMBLY-OSCH | ATOR BIAS
NOT FIELD REPLACEABLE
A12A1C G160-0127 2 CAPACITOR-FXD 1UF £20% 25vDC CER 2B4BO C160-0127
A12A1C2 600127 2 CAPACITOR-FXD 1UF £20% 25VDC CER 28480 1600127
A12ATCHRT 1801-0G33 2 DICDE-GEN PRP 180V 200MA DO-7 28480 19G1-0033
A12ZA1EY 1251-0800 4] & CONNECTOR-5GL CONT PIN 1.14-MM-B5C-52 5Q 28480 1251-0600
ATZATEZ 1251-0800 Q CONNECTOR-SGL. CONT PIN 1.14-MM-BSC-87 8Q 28480 12510600
A1Z2ATIES 1251-0600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BS(-SZ 8Q 28480 1251-0600
A12ZA1E4 1251-0800 L] CONNECTOR-SGL CONT PIN 1.14-MM-BSC-SZ 5Q 28480 1251-G600
A12A1ED 1261-0600 Q CONNECTOR-SGL CONT PIN 1.14-MM-BSC-8Z SQ 28480 12510600

See introduction to this section for ordering information
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A12A1ES 12510600 0 CONNECTOR-SGL CONT PIN 1.14-MM-BSC-8Z $Q 28480 1281-060C
A1241J1 1200-0807 9 SOCKET-IC $6-CONT DIP-SLDR 28480 1200-0607
A12A12 12504G257 1 1 CONNECTQR-RF SMB M PC 50-0HM 28480 1280-0257
A1ZATMP 1261-3172 7 10 CONNECTOR-SGEL CONT SKT .03-IN-BSC-SZ RND 28480 1281-3172
A12ATRI* NOT FIiflLD REPLACEABLE
Al2A1TR2 NOT FIELD REPLACEABLE
ATZATR3 07570279 0 RESISTOR 3.16X 1% .125W F TC=04100 24546 €4-1/B-TO-316%-F
AT2A1R4 21002833 S RESISTOR-TRMR 1K 10% C $iDE-ADJ 1-TRN aceaa ETBOX102
ATZA1VRAY 1902-0579 3 2 DIODE-ZNR .11V 5% DO-15 PD=1W TC=-009% 28480 1902-05789
A1 2A1VRZ 1602-0879 3 DIODE-ZNR 5.11V 5% DO~ 15 PO+=1W TU=-.008% 28480 1902-0678
A1ZATVR3 1992-C187 1 DICDE-ZNR 82.5V 5% DO-18 PD=1W TC=+.082% 28480 18020197
ALZATWI 8151-0013 4 1 WIRE JUMPER 28480 8151-0013
A12El 50011569 3 1 INSULATOR 28480 5001-15569
ATZMPY 712105654 4 1 LABEL-DOSC 73334 28480 71210554
At3 6088-7249. 0 1 MODULATOR-AMPLIFIER 2-8.4 GHz 28480 5086-7248
(DOES NOT INCLUDE A1341}
Al3 5086-6249 8 EXCHANGE 5086-7246 MOD-AMPL 28480 5C88-6249
A13A7 83525-60011 3 1 BOARD ASSEMBLY-AMFPLIFIER, BAND 1 28480 83525-600%1
A13AICT 0180-C127 2 CAPACITOR-FXD 1UF £20% 25vDC CER 28480 0186-0127
AT3A1C2 0180-0374 3 CAPACITOR-FXD 10UF£10% 20VDC TA 56289 150D106X302082
A13A1C3 0160-0127 2 CAPACITOR-FXD 1UF +£20% 25VDC CER 28480 0160-0127
At3A1C4 0160-4084 8 CAPACITOR-FXD 1UF £20% S0VDC CER 28480 016C-4084
AT3AI1CE 0160-£084 8 CAPACITOR-FXD .1UF £20% 5OVDC CER 28480 Q166-4084
AT3A101 12000487 4 1 SGCKET-IC 16-CONT DiP DIP-SLDR 28480 1200-0487
A13ATJZ 12818670 2 1 CONNECTOR 3-PIN M POST TYPE 28480 12514670
Al3ATLY 8140-0114 4 1 INDUCTORRF-CH-MLD 10UH 10% .1 66DX.385LG 28480 81400114
A13ATMP1 1200-0173 5 1 INSULATOR-XSTR DAP-GL 28430 1200-0173
A13ATMP2 12080011 0 1 HEAT SINK 70-5/70-38-C5 28480 1205-0011
A13ATQ 1854.-0404 0 THRANSISTOR NPN 51 70-18 PD=380MW 28480 1854-0404
A13A1Q2 1855-0261 7 1 TRANSISTOR MOSFET N-CHAN E-MODE TO-39 5t 28480 1855-0251
A13A1RT 07570418 g RESISTOR 619 1% .126W F TC=0:4100 24546 ¢4-1/8TOG 1 9R-F
A13ATR2 2100-2574 3 RESISTOR-TRMA 500 10% C SIDE-ADJ 1-TRAN 30983 ETBOXE01
A13ATR3 07670418 0 RESISTOR 681 1% .128W F TC=01100 24548 C4-1/8-T0-881R-¥
A13ATR4 0787-0280 3 RESISTOR 1K 1% 125W F TC=0:£100 24546 C4-1/BT1001.F
A13ATRE 0757-0421 4 RESISTOR 825 1% .126W F TC=0x100 24548 C4-1/8-T0-826R-F
A13A1IR8 07187-0421 4 HESISTOR 825 1% .1258W F TC=D£100 24548 Ca-1/BT82ERF
A13A1R? 0648-0082 7 3 RESISTOR 464 1% .125W F TC=01100 24548 C4-1/8-T0-4640-F
A13AIRS 2100-2413 g 3 RESISTOR-TAMR 206G 10% C SIBE-ADJ 1-¥RN 30983 ET50X201
A13A1R9 0688-0G82 7 HESISTOR 464 1% .125W F TC=04100 24546 C4e1/8TO-4640-F
A13ATR1O Z100-2413 g RESISTOR-TRAMR 200 10% € SIDE-ADJ 1-TRN 30983 ET50X201
A13ATRI1 0698-0082 7 RAESISTOR 464 1% .125W F TC=0x2100 24845 C4-1/8TOG640-F
A13A1R12 2100-2413 9 RAESISTOR-TRAMR 20C 10% C SIDE-ADJ 1-TRN 30983 ET50X201
A13A1R13 Q757-027% ¢} RESISTOR 3.16K 1% .126W F TC=0x100 24548 C4-1/8-TO-3181-F
A13A1R14 0757-0442 8 HESISTOR 10K 1% .125W F TC=0x100 24546 C4-1/8-TQ-10G2-F
AT3ATRIE 0157-0280 3 RESISTOR 1K 1% .125W F TC=0x100 24546 C4-1/8-TO-1001-F
AT3ATRIG 0757-029¢ 5 RESISTOR 6.19K 1% .1 25W F TC=04£100 19701 ME4CT/B8-10-6191-F
AT3AIR17 0757-0286 3 RESISTOR 1K 1% .125W F TC=0+1 00 24546 C4-1/8-TO-10C1-F
AT3AITPY 036C-0124 3 CONNECTOR-SGL CONT PN 04-IN-BSC-82 BND 284806 0360-0124 .
AT3A1TP2 036G-0124 3 CONNECTOR-SGL CONT FIN 04-IN-BSC-S7 BND 28480 0360-C124
ATIATTPE 0360-0124 3 CONNECTOR-SGL CONT PIN .04-iN-BSC-8Z iND 28480 0380-0124
AT3ATTP4 0360-0124 3 CONNECTOR-SGL CONT PIN .04-IN-BSC-8Z RND 28480 0380-G124
Ar3ATLL 1820-1417 ] 1 IC GATE 7T |.S NAND QUAD Z-INP £129%5 SN74LS26N
ATZATVRY 1902-3104 3] 1 DIODE-ZNR 5,62V 5% DO-35 PD=4W 28480 1802-3104
Ar4 NOT ASSIGNED
Al5 NOT ASSIGNED
AlB NOT ASSIGNED
AlY NOT ASSIGNED
Al NOT ASSIGNED
CRi 86290-60045 8 t 1.BHCD DETECTOR 28480 86290-66045
CR2 190%-0033 2 DIODE-GEN PRF 18GV 200MA DO-7 28480 190%-0033
CR3 19010033 2 DIONE-GEN PRP 18CV 200MA DO-7 2B4BO 18030033
RBC1 NOT ASSIGNED
BCz 0955-0098 1 H DIRECTIONAL COUPLER 28480 0955-00498
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3] 50400345 7 2 INSULATOR-CONNECTOR 28480 5040-0345
£2 5040-0345 7 INSULATOR-CONNECTOR 28480 5040-0348
E3 0340-06%4 4 1 INSULATOR-TRANSISTOR 2B4ABO 0340-0614
Ji 86280-60005 7 1 CONNECTOR ASSEMBLY-TYPE N 28480 86290-80008

(NOTE: SEE FIGURE 6-4)
JZ 1250-0118 3 2 CONNECTOR-RF 8NC FEM EXT/MTR ALC INPUT 28480 12500118
J3 NOT ASSIGNED
J4 1260-0212 ] 1 CONNECTOR-RF BNC FEM 1V/GHZ 28430 12600212
J§ 1250-0t18 3 CONNECTOR-RF BNC FEM PULSE IN 28480 1250-0118

NOTE

SEE FIGURE 6.1 FOR MECHANICAL

PARTS (MP) LOCATION.
MP1 4040-1685 1 1 WINDOW-DISPLAY 28480 4040-1695
MP2 0370-3023 8 1 KNOB 3/4 JGK .25-IN-ID 28480 G370-3023
MP3 83525-000035 9 1 COVER-PC 2848C 8352500008
MP4 83540-00001 4 1 PANEL-DRESS 28480 83525-00001
MP4 83540-00002 5 PANEL-DRESS (OPT. 004 ONLY} 28480 83540-00002
MP5 5041-0285 ] & KEY CAP-LITE 28480 50410285
MP§ 5040-8823 2 1 KNOB-JADE GRAY 2858¢ 5G40-8823
MP7 5041-1925 3 1 KEY CAP-POWER SWEEP 28480 53411925
MP8 5041-1924 2 1 KEY CAP-POVWER LEVEL 28480 5041-1924
MPG 5041-1928 4 ] KEY CAP-SLOPE 28480 5041-1926
MP1G 0050-2G32 k| 1 CASTING-REAR FRAME 28430 0050-2032
MPt1 83525-00006 o] H BRACKET-COUPLER 28480 83525-00006
MP12 83528-20038 Q H SHIELD-REAR 28480 83525-200438
MP13 1400-1085 & 4 CLIP FASTENER-SCREEN .3 X 4 INCH 28480 1400-1095
MP14 B83525-20037 ] 1 SHIELD-FRONT 28480 83525-20037
MP1Y 83528-20030 2 H StDERAIL-UPPER RIGHT 28480 835825-20030
MP16 83525-20033 1 1 CASTING-FRONT FRAME 28480 8§3525-20039
MP17 0510-1148 2 5 RETAINER-PUSH ON KB-TOQ-SHFT EXT 28480 0810-1148
MP1B 8§3525-20031 3 t SIDERAIL-UPPER LEFT 28480 B3525-20031
MP1g 86246-00008 5 1 BRACKET-AMPLIFIER 28480 86240-00009
MPz0 83525-00008 3 REAR CONN BRACKET {OPT. (004 ONLY) 28480 83525-00009
MP21 83525-00010 ] t GUARD 28480 §35625-00010
Mpz2 83525-00011 7 BRACKET-ATTEN {OPT. 002 ONLY) 28480 83525-00011
MP23 1480-1851 8 1 SPRING LATCH 28480 1460-1851
MP24 1480-0337 5 1 PiN-ROLL 28480 14800337
MP26 83526-20033 5 2 LATCH-SCREW 28480 83625-20023

3630-0330 7 2 SCREW-SET 4-40 .082-IN-1LG SMALL CUP-PT 00000 ORBER BY DESCRIPTION

M#26 8§3525-20040 4 1 LATCH 28480 83525-20040
Me27 83825-00012 8 1 HOLD-DOWN BRACKET 28480 83525-00012
M£28 83528-20029 9 1 SIDERAIL-LOWER LEFT 28480 83%25-2002%
MP28 8§3525-00013 9 1 WIRE HOLDER 28480 83525-00013
MP30 £83528-20032 4 1 SIDERAIL-LOWER RIGHT 28480 83525-20032
MF31 83525-20022 2 1 CASTING-RF 28480 83525-20022
MP32 6960-0002 4 1 PLUG-HOLE DOME-HD FOR 5-D-HOLE STL 28480 8960-0002
MP33 6960-0046 6 1 PLUG-HOLE DOME-HD FOR 68-D-HOLE BRS 28480 6960-0046
MP34 5021-0908 & 3 SLEEVE-RF PIN P08 2848¢ 5021-0806 4
MP35 B3825-00003 7 1 PANEL-REAR 28480 83525-00003
MP3§ 6260-0001 3 1 PLUG-HOLE DOME-KD FOR J375-D-HOLE STL 28480 6860-0001
MP37 11868-20020 4 1 ALIGNMENT PIN 28480 11889-20020
MP38 0510-0088 8 1 LOCK RING 28480 061G-0089
1 1864-0456 2 1 TRANSISTOR NPN SI PL=8BW FT=3MHZ 01295 TIP41A
W1 B3825-20026 3 1 CABLE-RF COUPLER/QUTPUT 28480 83525-20028
w2 NOT ASSIGNED
W3 B83525-60031 7 1 CABLE ASSY-RIBBON, FRONT PFANEL 28480 83525-60031
W3 83526-60064 4 CABLE ASSY-RIBBON, FRONT PANEL OPT. 004 28480 83525-60054
W4 NOT ASSIGNED
w5 NOT ASSIGNED
we NOT ASSIGNED
W7 NOT ASSIGNED
wa NOT ASSIGNED
wg NOT ASSIGNED
wi1Q NOT ASSIGNED
w11 NOT ASSIGNED
W12 83525-60028 2 1 CABLE ASSY-COAX, BLUE, FM QUTPUT 28480 83526-80028
W13 NOT ASSHGNED
Wi 83525-60026 0 H CABLE ASSY-COAX, GRAY, DETECTOR 28480 B3525-80026
W15 NOT ASSIGNED
Wi1§ 83526-60022 8 1 CABLE ASSY-RIBBCN, RF PATH 28480 83525-60022
w17 NOT ABSIGNED
w18 0875060013 4] H CABLE ASSY-BREGULATCOR 28480 08760-80013
w18 83525-80027 1 ] CABLE ASSY-FM IN, GREEN 28480 83625-60027
W20 83525-60014 <] t CABLE ASSY-AM, BROWN 28480 83828-60014
W21 83525-80029 3 1 CARLE ASSY-V TUNE, ORANGE 28480 83525-80029
w22 83525-6G030 8 1 CABLE ASSY-PULSE iN, PURPLE 28480 B83525-800630
W23 NOT ASSIGNED
W24 NOT ASSIGNED

See introduction to thig section for ordering information

*Indicates factory selected value
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Table 6-3. Replaceable Parts

Model 83540A

NOTE

DELETE CABLES W1 (83525-20026}, W33 (83526-20027)
and W35 (B83525-20024) FOR OPT. 002 and D04,

Roferance HP Part | C . Mifr
. . Qty Description Mifr Part Number
Designation Number | D Code

W26 NOT ASSIGNED
W26 NOT ASSIGNED
w27 NOT ASSIGNED
was NOT ASSIGNED
W29 83540-20013 0 1 CABLE-OSCILLATOR/AMPL 28480 83540-20013
w3l 83540-20014 1 1 CABLE-RF AMPL/COUPLER 28480 83540-20014
W31 B83525-80024 8 1 CABLE ASSY-POWER SUPPLY 28480 83525-60024
W32 81525-80056 6 1 CABLE ASSY-REAR CONNECTOR 28480 83525-60066
w33 83828.20087 7 1 CABLE-ATTEN/QUYPUT {OPT, 002 ONLY} 28480 83625-20027
W34 83525-20028 8 1 CABLE-COUPLER/ATTEN {OPT. 002 ONLY} 28480 83525-20028
W35 8352520024 4 1 CABLE-RF COUPLER/REAR QUTPUY {QPT. (04} 284380 83525-20024
W38 83522-20047 2 1 CABLE-RF ATTEN/REAR OUT 8480 8352220017

{OPT, 002 AND 004}

OPTION 002
{70 df STEP ATTENUATOR)
Al 5088-7370 8 H ATTENUATOR-70DB [OPT. 002 ONLY) 28480 5C88-7370
ATEMP1 83525-00011 7 H BRACKET-ATTENUATOR 28480 83525-00011
W33 B83525-20027 7 1 CABLE-ATTENUATOR QUTPUT 25480 83525-20027
W34 83525-20028 8 1 CABLECOUPLER/ATTENUATOR 28480 83525-20028
NOTE
DELETE CABLE W1 (83525-20026) FOR OPY. 002,
OPTION 004
(REAR PANEL RF OUT)
MP28 B3525-00002 6 1 PANEL DRESS (OPT, 004 ONLY) 28480 83525-00002
MP3C 83525-00009 3 1 REAR CONNECTOR BRACKET 28480 B83525-00008
W35 83525-20024 4 1 CASLE-RF COUPLER/REAR QUYPUT 28480 B3525-20024
NOTE
DELETE W1 (83525-20028} AND DRESS PANEL
(83525-0000%} FOR OPT. 204 ONLY.
OFTION 002 AND 004

{70 dB STEP ATTENUATOR WITH REAR PANEL 13F OUF)}

ALL OFT. Q02 & 004 PARTS + THE FOLLOWING:
Wa3ae 83522-20017 2 1 CABLE-RF ATTENUATOR/REAR OUTPUT 28480 638622-20017

See introduction to this section for ordering information

*Indicates factory selected value
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MP3
MP1
P4
MP2
MP7
MPS
5PLACES
Mpg
Meg
MPg

Figure 6-1. Mechanical Parts (1 of 3)
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MP13
MrPNl MP12 {4 PLACES) MP14 MP15
mP10 MPi6
MP17
{5 PLACES)
mp20 MP19 MP18
{§OT VISIBLE)
MP22
MP21 {OPTION 002 ONLY) MpP23
mp24
MP 25
{2 PLACES)
MP26
Mp27
(NOT VISIBLE)

Figure 6-1. Mechanical Parts (2 of 3)
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P 28 MP29

MP31 MP30

MP 32 MP33

MP34
(3 PLACES)

CGUTRUT

AT ALC

mpP36

PULSE I ' . MP37
- MP38
{MOT SHOWN)

MP35

Figure 6-1. Mechanical Parts {3 of 3)
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Model 83540A

NOT VISIBLE

00,

T

ALG BMODE
ERY

000

NOT VISIBLE
Reference HPPart | C e Mfr
. . Qty Description Mfr Part Number
Designation Number | D Code
ATTACHING HARDWAHRE
NOTE
SEE FIGURE -2 FOR ATTACHING
HARDWARE LOCATIONS.

1 2380-0116 4 10 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI C0000 ORGER BY DESCRIPTION
2 2360-G117 6 1 SCREW-MACH 6-32 375 IN-LG PAN-HD-POZI Goo00 ORDER BY DESCRIPTION
3 2360-G121 2 1 SCREW-MACH 6-32 .5-IN-LG PAN-HD-POZ| [He ey QORDER BY DESCRIPTION
4 2360-0129 0 I3 SCREWA-MACH 6-32 1-IN-LG PAN-HD-PCYI 00000 QRGER 8Y DESCRIPTION
& 2360-G187 2 5 SCREW-MACH 6-32 .375-IN-LG PAN-HD-POZI Qo000 QRDER BY DESCRIPTION
6 2380-0333 g8 16 SCREW-MACH 6-32 .25-IN-LG 100 DEG 28480 2360-0333

7 2200-0105 4 2 SCREW-MACH 4-40 .31 2-iN-1L.G PAN-HD-POZI QG000 QRDER BY DESCRIPTION
B8 2200-0107 8 12 SCREW-MACH 4-40 37 5-IN-LG PAN-HD-PCZI 0GO00 QRDER BY HESCRIPTION
9 22000147 4 4 SCREW-MACH 4-40 B-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
10 2200-0166 7 2z SCREW-MACH 4-40 .312-IN-LG 82 DEG Q0000 QRBER BY DESCRIFTION
11 0624-0281 3 28 SCREW-TPG 4-20 .5-iN-LG PAN-HD-POZI STL 28480 0824-0281
12 0520-0136 7 2 SCREW-MACH 2-56 .625-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
13 2260-0009 3 51 NUT-HEX-W/LKWE 4-40-THD .034-IN-THK 00000 QRDER BY DESCRIPTION
14 2420-0001 5 ] NUT-HEX-W/LKXWR 6.32-THD . 108-IN-THK 00000 QRDER BY DESCRIFTION
15 2950-0001 8 4 NUT-HEX-DBL-CHAM 3/8-32-THD .094-IN-THK 20000 ORDER BY DESCRIFTION
18 2950-0132 6 1 NUT-HEX-DBL -CHAM 7/16-28-THD .094-IN-THK 0000G ORDER BY DESCRIFTION
17 29500177 ] 1 NUT-HEX-DBL-CHAM 1/4-38.THD .05-IN-THK 28430 2380-0177
18 21300014 1 2 WASHER-LK INTL T NO. 2 .089-IN-ID 28480G 2180-0014
13 2190-0016 3 4 WASHER-LICINTL T 348 IN 377-IN-ID 28480 2130-00186
20 2190-0104 0 1 WASHER-L¥ INTL T 7715 IN .439-IN-1D 28480 2190-01C04
21 1250-1142 5 1 WASHER-LE INTL ¥ 172 IN 26-IN-ID 16178 4151
22 3050-0005 5 1 WASHER-SHLDR NO. B ,14«IN-ID .375-IN-OD 28480 3050-0006
23 G360-1180 5 1 TEAMINAL-SLDR LUG PL-MTG FOR-#3/8-8CR 28480 0360-1180
24 305¢-0003 3 1 WASHER-F NM NO 6 ,141-IN-ID .375-iN-OR 28480 3050-0003
25 036G-1632 Q 1 TERMINAL-SLDR L UG LE-MTG FOR #3/8-5CR 28480 0360-1632
26 0520-0128 r 4 SCREW-MACH 2-56 .25-IN-LG PAN-HD-POZI DGO00 QORDER BY DESCRIPTION
7 0820-0127 3 4 SCREW-MACH 2-36 .138-IN-LG PAN-HD-PCZ| QGO0 ORDER BY DESCRIFTION

See intreduction t¢ this section for ordering information
*Indicates factory selected value
Figure 6-2, Attaching Hardware (1 of 3)
622
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Replaceable Paris

2 PLACES
{OPT 002}

4 PLACES

B PLACES
(4 ON LEFT SIDE)

5 PLACES

® @

- 4 PLACES

(0PT 002)

4 PLACES

2 PLACES

@)

ZPLACES

(D)

14 PLAEGES

16 PLACES

Figure 6-2. Attaching Hardware (2 of 3)
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2PLACES
2PLAGCES NOT VISIBLE 14 PLACES

4 PLACES 4 PLACES 2 PLACES
NOT VISIBLE

4 PLACES

®®)

NOT VISIBLE

®®®

. :FULSE m. ) e ' . NOT VISIBLE

SER 2900538108

4 PLACES

Figure 6-2. Attaching Hardware (3 of 3)
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Replaceable Paris

w33
OPTION 002
ATTENUATOR/RF OUT
{ was
I OPTION 002 & 004
! COUPLER/ATTENUATOR
W29
OSC/AMPL
W30

AMPL/COUPLER

W3e
. OPTION 002 & 004
| ATTEN/REAR RF QUT

/ W35
OPTION 004
COUPLER/REAR RF OUT

w1
COUPLER/RF OUT

Figure 6-3. Cables in RF Section {Standard and Options)
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Vs
MP5
mMPg
MP4
mMP3
mp2
MP1
Reference HP Part I Mifr, Mifr. Part
Designatien Number Oty Description Code Mumber
11 86290-60005 1 Connector Assy {Type N) 28480 86290-60005
JIMP1 1250-1577 1 Body: RF Connector (Type N) 05879 131-445
JiIMP2 12500915 1 Contact: RF Connector (Type N} 05879 131-149
J1MP3 5040.0306 1 Insulator 28480 50400306
JiMP4 08555-20093 1 Center Conductor 28480 08555-20093
JIMP3 0855520094 1 Body: Bulkhead 28480 08555-20094
J1IMP6 2190-0104 1 Washer: Lock 0.439” ID 00000 OBD
JIMP7 2950-0132 1 Nut: Hex 7/16 — 28 00000 OBD
JIMP8: (68761-2027 1 ~ Insulator 28480 08761.2027

Figure 64, RF Output Connector J1 Exploded View
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Manual Backdating Changes

SECTION Vil
MANUAL BACKDATING CHANGES

7-1. INTRODUCTION

7-2. This manual has been written for and applies
directly to instruments with serial numbers pre-
fixed as indicated on the title page. Earlier
versions of the instrument (serial number prefixes
lowerthan the one indicated on the title page) may
be slightly different in design or appearance. The
purpose of this section of the manual is to docu-
ment these differences. With the information
provided in this section, this manual can be
corrected so that it applies to any earlier version or
configuration of the instrument. Later versions of
the instrument (serial number prefixes higher
than the one indicated on the title page) are docu-
mented in a yellow Manual Changes Supplement.

7-3. Since there are no earlier versions of the HP
Model 83540A RF Plug-in, there is no change
information provided here. This manual applies
directly to instruments with serial numbers pre-
fixed as indicated on the title page. If your instru-
ment serial numberis different than the one onthe
title page, it will be documented in a yellow
Manual Changes Supplement. Complimentary
copies of this supplement can be obtained from
your nearest Hewlett-Packard Office. Refer to
INSTRUMENTS COVERED BY MANUAL in
Section 1 for more information about serial
number coverage.

7-1/7-2
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Model 83540A

Service

SECTION VIl
SERVICE

8-1. INTRODUCTION

8-2. This section provides instructions for
troubleshooting and repairing the Model
83540A RF Plug-in. Information includes circuit
descriptions, troubleshooting procedures, block
diagrams, schematics, and component location
maps for each PC board assembly.

Adjustments or repairs inside the B350A/
835404 with the top or bottom cover
removed and the ac power connected
should be avoided whenaver possible. Any
procedure raguiring a cover to be removed
from the instrument and ac power con-
nected to the mainframe SHOULD BE
PERFORMED ONLY BY QUALIFIED SER-
VICE PERSONNEL WHO ARE AWARE OF
THE HAZARDS INVCOLVED. With the ac
power cable connected to the instrument,
the ac line voltage is present on the
tarminals of the line power module on the
rear panel, and at the LINE power switch,
whether the switch is ON or OFF. The ac
line voltage on these terminals can, if
contacted, produce fatal slecirical shock
You must alse be aware that capacitors
inside the instrument may remain charged
even though the instrument has been
disconnected from its ac power source.

After you have completed a repair, check
the instrument carefully to make sure all
safety features are intact and functioning,
and that all protective grounds are solidly
connected.

8-3. SERVICE SHEETS

8-4. Each service sheet pertains to a specific
assembly and they are arranged in assembly

number order. Table 8-1 provides a Service
Sheet Index.

8-5. Service Sheets fold out and up to facilitate
access to reference material. Block diagrams
appear on the fold-down apron. Component
location maps, PC board pin-edge connections.
and pertinent circuit information (e.g, wave-
forms) are found on the fold-up apron of the
service sheet, with the schematic directly below.
Circuit description and assernbly level trouble-
shooting are located on pages immediately
preceding the service sheet.

8-8. SCHEMATIC DIAGRAM NOTES

87. Figure 8-1, Schematic Diagram Notes,
provides definitions to schematic symbols.

- 8-8. MNEMONICS

8-9. Table 8-11, 83540A Motherboard Wiring
List, lists alphabetically and defines all 83540A
signal mnemonics, references the point-to-point
distribution of each signal to and from the PC
board sockets and the cable connectors on the
Al0Q Motherboard assembly, and identifies the
signal source. This table is located at the end of
Section VIIL

8-10. SERVICE AIDS

8-11. Two Extender Cable Assemblies, HP
Part Number 08350-60034 (64 pin) and 08350-
60035 (17 pin), are designed to power the RF
Plug-in when it is removed from the 8350A
Sweep Oscillator for troubleshooting. These
service aids are recommended for convenience
in servicing the 83540A.

8-12. A 44-pin extender board, (HP Part No.
(08350-60031) is available to allow access to pc
assembly components while maintaining elec-
trical contact with the plug-in. This and other
service aids are referenced in Section 1. Table 1-3,
of this manual.

&-1
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Table 8-1. Index of Service Sheets

Model 83540A

' Figure Figure
Assembly Number Assembly Number
OVERALL AB YO DRIVER/AS REF RESISTOR
Circuit Description/Troubleshooting Circuit Description/Troubleshooting
Simpified Overall Biock 8-7 Block Diagram 8.44
Overall Block 8-8 A6 Component Locations 8-48
A9 Component Locations 1843
Schematic 8-53
A1/AZ FRONT PANEL A7 MARKER
Circuit Description/Troubleshooting Circuit Description/Troubleshooting
Biock Diagram 8-10 Block Diagram 8-54
Front Panel A1 Component Locations 8-11 Compenent Locations 8.55
Front Panel Interface AZ Component Locations | 8-12 Schematic 8-64
Schematic 8-18
A3 DIGITAL INTERFACE RF SECTION
Circuit Description/Troubleshooting Circuit Description/Troubleshooting
Block Diagram 8-19 A12A1 Component Locations 8-65
Component Locations 8-20 Al13A1 Component Locations | 8-66
Schematic 8-23 RF Section Schematic 8-67
A4 ALC A10 MOTHERBOARD
Circuit Description/Troubleshooting
Component Locations 8-70
Block Diagram 8-28 Wiring List — Table 8-11
Component Locations 8-29
Schematic 8-34
A5 FM DRIVER 83540A
Circuit Description/Troubleshooting
Cable List — Table 8-12
Block Diagram 8-38 Major Assemblies Locations 8-71
Component Locations 8-39
Schematic 8.472

82
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BASIC COMPONENT SYMBOLOGY

R.L.C

_____

o e B —

|§E~«

Resistance is in chms,

inductance is in micro-
henries, capacitance is
in microfarads, unless

otherwise noted.

Part of,

Indicates a factory sel-
ected component.

Panel Control.
Screwdriver adjustment.

Encloses front panel
designation.

Encloses rear panel
designation.

Circuit assembly border-
line.

Other assembly bordesr-
fine.

Heavy line with arrows
indicates path and dir-
ection of main signal.

Indicates path and dir-
action of main feed-
back.

Earth ground symbol.
Assembly ground. May
be accompanied by a
number or letter to spec-
ify a particular ground.

Chassis ground.

Represents n aumber
of transmission paths.

Test Point: Terminal

Pin Edge Connector
output of PC board,

Indicates wire or cable
color code, Color code
same as resistor color
code. First number
indicates base ¢olor,
second and third
numbers indicate
colored stripes.

Q tndicates shielding con-
ductor for cables.

indicates a piug-in
connection,

Indicates a soidered or

o mechanical connection.
Connection symbao! in-
(‘“ dicating a male con-

nection.

Connection symbol in-
dicating a female con-

A

nection.
e Resistor.
- Variable Resistor,
B General purpose diode.
s Step recovery diode,
RN Schottky diode,
@ Breakdown Diode: Zener

Light-Emitting Diode.

SCR (Siticon Controlied

& @,

JOJOICIONEE

FET: Field Effect Tran-
sistor {N-channel).

FET: Field Effect Tran-
sistor-Guarded gate- (N
channei},

Dual Transistor.

Transistor NPN

Transistor PNP

Electrolytic Capacitor.

Toroid: Magnetic core
inductor,

Operational Ampiifier.

Fuse

Pushbutton Switch.

Toggle Switch.

Thermal Switch.

Summing Point,

Qscillator;
RPGE (Rotary Pulse
Generator}.

Fan, Motor.

>

TN
3 provided for test probe. Rectifier). KHWE Toroidal Transformer
LOGIC SYMBOLOGY
Ta AND Gate Y1 NOR Gate ‘{>& Enverter
321 0# Gate @ Exctusive OR Gate —0 Negation symbol. Line is
active low.,
18 NAND Gate Buffer/Amplifier __{> Indicated edge-sensitive

input,

Figure 8-1. Schematic Diagram Notes (1 of 3}



https://www.manualsplus.com/

Service Model 83540A

INTEGRATED CIRCUIT SYMBOLOGY

. . . JORRRIUR T
Schmitt Trigger: The gate of the Schmitt [n
Tngggn swt‘it(:jhes al C!'ffme,m pr_Jmt? fafrh ::}% < Counter: Binary-weighted registers count
D e L v sl sk
o i 8 1~ tive {high) R ¢ Il registers,
ative thresholds is defined as hysteresis (4] 1+ Autive (high) R clears all segisters
voltage. 202
(13 +
3-State Buffer: Three States:
" our Enable (EN} Input fow: High impedence 1
} o output. SV
; fob = . Digital to Analeg Converter {DAC):
" Enable input high: 83;%: ; ? or ] Ezuse: ?rgvides a scaler?currer;t aut{pﬂt (E)1 H
qee TR the product of V5. and the fractional
o8 binary input;
-1 08
) oot 0,277 +D0,,272+0,27%+... 02712
Data Flip-Flop: Set {8} and Reset {R) are o il
asynchronous controls. Active § sets the oo The product 0f Vo and complement of
N noninverting owtput high and the inverting RS the binary input appsars at 1.,
% output (O—} low; active § resets both v
— outputs, When S and R are both inactive,
g the outputs remain latched in the last i
state. An active clock (-5 ) enables the 3
0 input, at which time the noninverting
mg;:ut = [}, and the inverting output :B - Decoder: The logic statas of the three sel
=1, actiines A, B, and C, and the three enahle
ey [ inputs {(EN}, determine which one of the
£ P eight outputs will be decoded. The sel-
conies aoe i ected gutput wili be low, while all others
e o
Control Block: Al controlling inputs {gates, i are high.
1 [ clocks, inhibits, etc.} connect to the con- 5 -
] N trof block. § b
Elements: Can be one or more of any {ogic e
s Tunction (flip-flop, counter, gate, RAM, %
. etc.). Data inputs are on the leff side of
i element, data outputs on the right. .
. 0 F3
61
| P pe
-}
” z m Random-Access Memaory {RAM}:
-8 g Binary addresses (AQ to A9) access one of
— 15 1024 registers in RAM. When G1 is high,
- 32 ) bits appearing &t D0 to B3 will be written
~{ 64

to the addressed location (AG te A9},
When G2 is fow, bits appearing at D0 to

| 512 D3 have besn accessed from the addressed
_iGE sy [ location,

i AN-SH Analog Switch: Centrol lines 1 and 2 7 ram [
a8l decode to select one of four inputs. G1, 39,
il high=enable. & |

- rall et
Al -—3:;_;&

N
|
e
=]
&

;

Figure 8-1. Schematic Diagram Notes (2 of 3)
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FUNCTION LABEL ABBREVIATIONS

z Adder O Open Collector LED Light-Emitting Biode
~{>— Amplifier/Buffer U“L Manostabla Multivibrator MUX Multiplexer

y/a Schmitt Trigger BCOD Binary Coded Decimal RAM Random-Access Memory

& AND CTR Counter REG Register

=1 OR DAC Digitai-to-Analog Converter ROM Read Onfy Memory

=1 Exclusive OR FF Fip-Flop RPG Rotary Pulse Generator
XY Encoder, Decodar /0 Input/Qutput

LINE LABEL ABBREVIATIONS

CK, L Cloek input MSB Most Significant Bit T Trigger input {Monostabie)
0 Data or Delay laput {Flip-Flop) a Output WR Write

EN Enable [ Not Q Complement of O +1 Count Up

£ 3-State Enable Input R Reset or Clear Input -1 Count Down

G Gating Input RO Read 387 3-State {placed by function)
LSB Least Significant Bit H Set Input

Figure 8-1, Schematic Diagram Notes (3 of 3)
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8-13. TROUBLESHOOTING

CAUTION

improper methods of discharging the —40
Yolt supply may result in damage to the
instrument. Refar to the 8350A Sweep
Osciflator Operating and Service Manual
for these procedures.

8-14. Troubleshooting is generally divided into
two maintenance levels in this manual. The first
level isolates the problem to a circuit or
assembly. SELF-TEST (described in paragraph
8-16) together with the Overall Block Diagram
and Troubleshooting hints, helps to isolate the
problem source to a particular assembly.

8-15. The second maintenance level isolates
the trouble to the component. Operator-initiated
tests, schematic diagrams, and circuit descrip-
tions for each assembly aid in troubleshooting
to the component level.

8-16. SELF-TEST

8-17. 8350A software provides microprocessor
and operator-initiated checks. These checks
verify the proper functioning of the majority of

Model 83540A

the 8350A and 83540A digital circuitry and a
portion of the analog devices.

8-18. Whenever the 8350A is powered ON, or
the front panel INSTR PRESET pushbutton
is pressed, instrument SELF-TEST is initiated.
Instrument SELF-TEST checks a number of
circuits in both the 8350A and the 83540A. If a
failure in the 83540A is detected during SELF-
TEST, error code E001 will be displayed. Table
8-2 lists other error codes associated with the
83540A RF Plug-in.

8-19. 1If the front panel displays an error code,
refer to the Overall Block Diagram and Trouble-
shooting section. This section will help the
operator to define the troubled area.

8-20. OPERATOR-INITIATED TESTS

8-21. The 8350A microprocessor services sev-
eral operator-initiated tests of the 83540A to
check functions which are not exercised during
SELF-TEST. The tests may be initiated by
making the appropriate key entry indexed in
Table 8-3.

8-22, Access to most of the 83540A digital
circuitry can be achieved through local pro-
gramming with the following key entry
commands:

Table 8-2. Error Codes Associated with 835404

Error Code Circuit Tested
E001 Addresses 83545A ROM and reads Check Sum back to 8350A,
E050 Erroneous Front Panel Pushbutton Flag.
EO51 Erroneous Front Panel Pushbutton Code received by 8350A Microprocessor.
E052 Checks for Timer failure in A3.
E053 Checks P1A circuits in A3,

however, not all are used.

NOTE

Error codes EO50 through E089 are reserved for the RF Plug-ins,
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Key Entry Function
SHIFT 0 O Hex Address Entry
Mt *  (enter

hex address)
M2 (enter data:
two hex digits)

Hex Data Write

M3 Hex Data READ
M4 Hex Data Rotation Write
M5 Hex Addressed Fast Read

*To address a different location, press M1 and
enter the new address, or use the increment keys
i w10 step to the new address.

By entering the Hew address location of a
specific device, that device can be exercised.
(Addresses are supplied next to the mnemonic
on each schematic. Also, circuit descriptions
usually include Address Decoder Tables to
define the addresses used on that particular
assembly.) Hex address entry must be made
prior to any of the following:

NOTE

Before addressing an B3540A component,
determine whether or not the B8350A
microprocessor can READ or WRITE to that
particular device. The majority of 835404
digital chips do NOT have both READ and
WHRITE capabilities.

Press B350A CW before initiating M2 ,
Hex Data Write, or M3, Hex Data Read, to
prevent microprocessor intervention dur-
ing the hex data routine.

Service

& HEX DATA WRITE, M2, allows the
operator to write any combination of hex
data bytes to the addressed device. The
outputs can then be checked to see if the
device is functioning properly.

e HEX DATA READ, M3, allows the
operator to read the outputs of an ad-
dressed device.

® HEX DATA ROTATION WRITE, M4,
strobes a ‘I’ (high state) through a column
of zeroes (low states) to the addressed
device. In effect, Hex Data Rotation Write
is a rapid WRITE mode. exercising the
addressed device in real time. The micro-
processor inputs the data continuously,
without servicing interrupts from the rest of
the instrument. Latch enable lines, inputs,
and outputs can be checked in this mode.
Figure 8-2 illustrates the appropriate wave-
forms.

® HEX ADDRESSED FAST READ, M3,
provides an operator-initiated check for
verification of the data bus, in which the
addressed device is clocked in real time.
Latch outpuis can be traced from the
onboard location back throuh the data bus
1o the microprocessor, At each buffer, verify
TTL level response to the enable pulse.
Enable line waveforms are shown in Figure
8-3.

8-23. HEXADECIMAL

8-24. Hexadecimal isthe number system used to

locally address the 8350A and 83540A logic com-

ponents. Available programmed checks are
indexed in Table 8-3.

Table 8-3. Operator Initiated Self Test Routines Available

Data Entry Test Assembiy¥ Test Point for Waveform
SHIFT 50 | Power Level DAC A4 A4TP2
SHIFT 51 | Power Sweep DAC AS AS5TPS
SHIFT 52 | Scale/Offset DACs A6 ASTP1/ACTP2
SHIFT 53 | Address Decoder; checks major address decoder lines A3 A3U6, A3U7, A3U9, A31J13
SHIFT 54 | Address Decoder; checks individual board address decoders A4, AS, | Address Decoders
A6, AT

SHIFT 55 | Interrupt Control A3 A3U4.38

*Refer to troubleshooting procedure of the appropriate assembly for waveforms and detailed procedures.
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8-25. The hexadecimal system uses 16 digits: 0
through 9 and A through F. Since 16 is the fourth
power of two, four-bit binary numbers can be ex-
pressed with one hexadecimal digit, making local
programming easier. Table 8-4 provides hexa-
decimal conversion.

Table 5-4. Hexadecimal Equivalents

Hexidecimal Binary Decimal
0 G000 0
1 0001 1
2 0010 2
3 G011 3
4 0100 4
3 0101 5
6 0110 6
7 0111 7
8 10 8
9 1001 G
A 1010 i0
b 1041 11
C 1100 12
d 1101 13
E HI1G 14
F 11 15

8-26. When the 8350A 1s in the Hex Data
WRITE mode (refer to paragraph §-22), several
front panel keyboard pushbuttons function as
hexadecimal digits. The Hex numbers assigned
to the DATA ENTRY keys are shown in Figure 8-
4,

DATA ENTRY

€

B

B

(oo )¢

) @

SHIET _ I
VN

Figure 84, Hex Entry Keys

Service
8-27. RECOMMENDED TEST EQUIPMENT

8-28. Test equipment required to maintain the
Model 83540A is listed in Section L If the
equipment listed is not available, equipment that
meets the minimum specifications shown may be
substituted.

8-29. REPAIR
8-30. Module Exchange Program

8-31. This instrument may be quickly repaired
by replacing a defective module with a restored-
exchange module. To support the module repair
concept, Hewlett-Packard has set up a module
exchange program.

8-32. The procedure for using the module
exchange program is given in Figure 8-5. When
you locate the defective module. order a
replacement module through the nearest
Hewlett-Packard sales office. The restored-
exchange module will be sent immediately,
directly from a customer service replacement
parts center. When you receive the exchange
module, return the defective module in the same-
special carton in which the exchange module was
received. DO NOT return a defective module to
Hewlett-Packard until you receive the exchange
module.

8-33. If you are not going to return the defective
module to Hewlett-Packard, or if you are ordering
a module for spare parts stock, etc., order a new
module using the new module part number listed
in Table 6-3.

8-34. The Hewlett-Packard module exchange
program allows you to obtain a fully tested and
guaranteed restored-exchange module at a
reduced price. (The reduced price is contingent
upon return of the defective module to Hewlett-
Packard.) Assemblies available for module
exchange are listed 1n Table 6-1.

8-35. Repilacing YIG Oscillator A12 or YO
Driver AB

8-36. Each YIG Oscillator requires a unique set
of six resistors to be installed in YO Driver A6 for
proper Y1G coil drive. The value of these resistors
is documented on a label attached 1o the side of

89
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The module exchange program described here is a fast, efficient, economical
method of keeping your Hewlett-Packard instrument in service.

Locate defective maodule
using troubleshooting pro-
eedures and service sheets
in this manual,

Is a replacement module
on hand?

NO

Order restored-exchange
module from HP. Refer to
the Replaceable Parts Sec-
tion for part numbers.

Swap replacement module
and defective module.

Return defective module
to HP.

YES

*HP pays postage on boxes mailed

in US. A,

Instafl the replacement
module. Keep the de-
fective module for re-
turn to HP.

Order restored-exchange
module from HP. Re-
fer tc the Replaceable
Parts Section for part
numbers.

Put restored-exchange
module in spares stock.

Return defective mod-
ule to HP.

Hestored-exchange  modules are
shipped individually in hoxes like
this. [n addition to the circuit
module, the box contains:

Modute repair report

Return address labei

Tape for resealing hox

Open hox carefully - it will be used
to return defective module to HP.
Complete repair report. Place it and
defective module in box. Be sure to
remove enclosed return  address
label.

Seal box with tape provided. Inside
US.A*, stick preprinted return
address label over label already on
box, and return box to HP. Qutside
US.A., do not use address label:
instead, address box to the nearest
HP office.

Figure 8-5. Module Exchange Procedure
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Figure 8-6. Rear Panel Connector Alignment Diagram

the 83540A near the RF section. If A6 is replaced,
these six resistors (A6R1, A6R3, A6R38, A6R39,
A6R40, and A6R41) must be removed from the
old board and installed on the new board. Also, if
YIG Oscillator Al12 is replaced, the six new
resistors shipped with the oscillator must be
installed on A6 in place of the old resistors. (In
some cases, some of the resistors may be deleted,
depending on the drive requirements of the
individual oscillator.)

8-37. Rear Panel Connector Replacement

8-38. When replacing rear panel connector P1,
connector P2 also must be partially removed to
remove P1 from the rear panel casting,

8-39. When reassembling rear panel connectors
Pl and P2 into the casting, alignment is very
critical to ensure proper interface with the mating
8350A connectors. Align the center of the
attaching bolts with a steel rule and tighten in
place in accordance with the placement drawing
in Figure 8-6.

8-40. AFTER-SERVICE PRODUCT
SAFETY CHECKS

8-41. Visually inspect interior of instrument for
any signs of abnormal internally generated heat,
such as discolored printed circuit boards or
components, damaged insulation, or evidence of
arcing. Determine and remedy the cause of any
such condition.
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83540A RF PLUG-IN SIMPLIFIED BLOCK DIAGRAM DESCRIPTION

The operating principles of the 83540A RF Plug-in are described in two levels.
The Functional Block Diagram Description describes major functional areas of
the instrument. The Detailed Block Diagram Description discusses the theory
in greater depth, and outlines the breakdown of functions among the various
mstrament assemblies.

FUNCTIONAL BLOCK DIAGRAM DESCRIPTION

The HP Model 83540A RF Plug-In, used with the 8350A Sweep Oscillator,
covers the 2.0 to 8.4 GHz frequency range with +16 dBm of leveled RF power
{(+15 dBm for Option 002 instruments). In addition to internal leveling, external
detectors or power meters can be used to level the RF power. Furthermore, the
83540A can sweep power proportional to either frequency or sweep.

The 83540A can be broken down into four functional sections:
®  Digital Control and Front Panel

® Frequency Control

& Power Control (ALC)

® RF Section

The functional description for each of these four functions is described briefly
below.

Digital Control/Front Panel

The entire 83540A is digitally controlied by the 8350A microprocessor. It must
be emphasized that nearly all functions are commanded by the 8350A; very few
activities take place without microprocessor intervention.

The Digital Control section of the 83540A is the focal point of all
communication between plug-in and 8350A. Tt receives commands ordered by
the microprocessor along the 8350A’s instrument bus. Once in the 83540A, these
commands are decoded and routed to the appropriate part of the plug-in to
control virtually every capability. The Digital Control section also contains a
block of Read Only Memory (ROM), which provides the microprocessor with
the constants and program software tailored to the plug-in. The Digital Control
section, then, is the “control center” for the entire plug-in.

The Front Panel Interface is the communication link between the Front Panel
displays or controls and, via the 8350A microprocessor, the rest of the plug-in. It
receives and stores information to be presented by the numerical display or
annunciators through the Digital Control block, and continuously refreshes the
display. It also receives the wuser's commands through the Front Panel
pushbuttons and Rotary Pulse Generator (RPG), and sends them back through
the Dagital Control block to the 8350A microprocessor. Certain analog signals,
such as EXT CAL. pass through the Front Panel Interface to the appropriate
part of the 83540A.
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Frequency Control

The Frequency Control block is responsible for converting the tuning ramp
(VIUNE) from the 8350A Sweep Oscillator into a drive current controlling the
YIG Oscillator (YO) frequency. The tuning voltage is digitally scaled and offset
to yield a voltage proportional to the YO’s frequency. A delay compensation
signal is summed in with the scaled tuning voltage to compensate for response
delays in the YO. Lastly, low-frequency components of external frequency
modulation (FM) are filtered and also summed in to produce a total YO control
voltage. However, the YO is current controlled, so a Current Driver converts the
control voltage to a drive current for the YIG Oscillator.

The high-frequency FM components cannot be summed in with the drive
current due to the limited dynamic response of the Y(¥'s main tuning coil
Instead, they are filtered off and sent to a separate coil built into the YO to allow
smaller, but faster, frequency modulation,

Thf? Sweep Interrupt block receives the Retrace Strobe, LRTS, from the 8350A
mainframe and sets a flag to the microprocessor. Delay compensation circuits
are then updated for the start of the next sweep.

Power Leveling (ALC)

The Power Control circuits determine the RF output power level, and ensure
that the power is constant across the sweep. A feedback loop detects the RF
power level, compares it with a reference voltage, and adjusts the PIN
modulator in the RF path to correct for amplitude errors.

The power level is digitally programmed from the 8350A Sweep Oscillator. A
scaled sweep ramp to provide the power slope or power sweep function is added,
yielding a reference power level.

An internal R¥ detector provides a voltage proportional to the actual RE power
level. This is then compared to the desired reference power level voltage to

produce an error voltage. The error is then amplified to drive the PIN modulator
and correct the output power level.

RF Section

The RF Section includes the high-frequency microcircuits and their bias

components which produce, amplify, and control the amplitude of the RF.

output.

The YIG Oscillator (YO) is the tunable source, covering a frequency range of 2.0
to 8.4 GHz The YO output is received by a modulator/amplifier, housed in one
microcircuit package. This unit levels and amplifies the RF output.

A directional coupler/detector senses the RF power level and sends a voltage to
the ALC circuits for internal power leveling,

In Option 002 instruments, a programmable step attenuator is included to
provide up to =70 dB of additional output power control range.

Service
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DETAILED BLOCK DIAGRAM DESCRIPTION
DIGITAL CONTROL/FRONT PANEL
A3 Digital interface

The A3 Digital Interface Assembly acts as the 83540A’s distribution center,
receiving digital commands from the 8350A Sweep Oscillator and routing them
to the appropriate assembly within the plug-in.

The Buffer receives the digital control (including timing), data, and address
signals from the 8350A Sweep Oscillator’s Instrument Bus. The control and
address lines are uni-directional and pass only to the plug-in, whereas the data
lines are bi-directional and carry information both to and from the plug-in. A
single buffer returns the plug-in flag (L PIFLG) to the 8350A, indicating that a
plug-in front-panel key was pushed.

The Address Decoder provides the major control lines which eventually direct
data to the correct part of the plug-in. Address and control lines are decoded to
produce enable lines: two for ROM,; three for the Configuration
Switches/Interrupt Control; five for the Front Panel; and two for the remainder
of the plug-in assemblies.

The ROM (Read Only Memory) stores program software and constants used by
the 8350A microprocessor while executing routines dedicated to the plug-in.
Tweo address decoding lines, plus twelve address lines, select the byte of data to
be sent back to the 8350A.

The Configuration Switch/Interrupt Control circuits serve a dual purpose. The
Configuration Switch encodes information about the plug-in (including
frequency range, power, etc.), options used, and certain user-defined parameters.
During INSTR PRESET' and power-on, the switch positions are read by the
8350A microprocessor, then used to display the correct frequencies, power, and
other parameters which vary from plug-in to plug-in. As Interrupt Control, the
circuits monitor the L SIRQ line, and send an interrupt (1. PIIRQ) to the 8350A
to update Delay Compensation circuits for the start of the next sweep.

The RF Plug-in Interface buffers the data and address lines for use throughout
the rest of the RF plug-in. The data bus is bi-directional, so that the 8350A can
read information from the A2 Front Panel Interface and A6 YO Driver
assemblies. The control lines, which complete the internal bus, come directly
from the Address Decoder. This internal bus sends controls messages and data
for DACs to Digital Interface circuits on each assembly. These digital interface
circuits are essentially buffers between the digital and analog circuits.

8-14
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A2 Front Panel Interface
A1 Front Panel

NOTE

Due to their strong functional interrslation, the A2 Front
Panel Interface and A1 Front Panel assembliss are discussed
together.

The A2 Front Panel Interface and Al Front Panel assemblies are primarily
responsible for displaying the status and power level of the RF plug-in, and
transmitting pushbutton and RPG commands back to the 8350A Sweep
Oscillator for processing. Front panel analog adjustments, and the analog
1V/GHz rear-panel output, are also processed on these assemblies.

The Keyboard/Display Interface performs two functions.” As a Keyboard
Interface, it strobes the columns of the Pushbutton Switch Matrix, while sensing
the row lines. When a key is pushed, the row line tracks the strobed column line
corresponding to that key. The Keyboard Interface detects this, sets the FLAG
fine to alert the microprocessor, and transmits the encoded key information
back to the 8350A for processing. As a Display Interface, the same column
strobes are buffered and used to drive the digits of the Power Display. While a
digit is enabled, the appropriate seven-segment data, stored inside the Display
Interface, is buffered to drive the segments. The scanning is done at a fast rate to
avoid flickering.

The Annunciator Interface stores data to drive the LED Annunciators which
display the status of various functions. The UNLEVELED annunciator is not
digitally controlled, but is driven from a separate circuit which monitors the
ALC assembly.

The Power Control Interface digitally controls several functional areas. Three of
the lines are buffered by the Attenuator Control, which operates the Al9 Step
Attenuator in instruments equipped with Option 002, The RF On circuit
controls the biasing for the A12 YIG Oscillator. When the RF is turned off, bias
is removed, shutting off the oscillator.

The Frequency Tracking Amplifier and 1V/GHz blocks are the only active
analog circuits on the A2 and Al assemblies. The Frequency Tracking
Amplifier monitors the YO DRIVE V, a voltage proportional to the YO's
frequency. Its output tracks the RF output frequency, and is used to compensate
for frequency-dependent nonlinearities in the ALC loop. The 1V/GHz circuit
further processes this signal to produce a rear panel output supplying 1 Vdc per
GHz of output frequency for use with external equipment,

Miscellaneous front panel controls must pass through the Al and A2
assemblies. The RPG produces pulses when rotated, and sends them directly -
back to the 8350A Sweep Oscillator to be decoded and processed to adjust the
power. The EXT/MTR ALC CAL adjusts the absolute power level when
external detector or power meter leveling is used.
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FREQUENCY CONTROL

The Frequency Control section of the plug-in is responsible for determining the
actual RF output frequency. Based on the tuning voltage, VITUNE, and digital
data, the correct current is developed to tune the A12 YIG Oscillator. Frequency
modulation is also processed in these circuits.

A6 YO Driver
A9 Reference Resistor Assembly

The A6 YO Driver and A9 Reference Resistor assemblies scale and offset the
tuning voltage from the 8350A Sweep Oscillator, converting it into a current for
controlling the Al2 YIG Oscillator frequency.

The tuning voltage, VTUNE, is buffered and inverted before being scaled, offset,
and summed with various correction signals to produce the tuning current for
the A12 Y1G Oscillator.

The 0 to 10V VIUNE is scaled and offset relative to the 2.0 to 8.4 GHz
bandwidth. The Scaling and Offset DACs are also used to compensate for small
differences in oscillator sensitivities. The amount of scaling and offset can be set
by the Frequency Cal switches. At power-on or Instrument Preset, the status of
the Cal switches is read by the 8350A and stored in RAM. This information is
then used along with frequency range information to program the DACs. The
—10V Ref generates a stable voltage source used as a reference on both the A6
YO Driver and A4 ALC assemblies.

The +20V Tracking circuit monitors the +20V supply, producing an output
which follows this voltage. The current through the YO is referenced to this
supply, thus preventing power supply drift or noise from creating frequency
erTors.

The summing junction adds together the scaled tuning voltage, offset, +20V
tracking voltage, and offset compensation. The Delay Compensation from the
AT Marker assembly and LO FREQ FM from the A5 FM Driver assembly (both
described below) are also added. The result is the YO DRIVE V, a signal
proportional to the YO frequency.

The remainder of the A6 circuits and the A9 components convert the YO
DRIVE V to a current to control the YO frequency. The final current drive
transistor (A9Q1) is controlled by the A6 assembly. The current through this
transistor, and hence the YO, generates a proportional voltage across the
Reference Resistor, which is monitored and compared to the YO DRIVE V. Any
errors between the two are corrected in a closed loop, producing a current
proportional to the YO DRIVE V. Compensation elements (Comp) correct for
nonlinearities in the YO. If the YO is replaced, this section of circuitry may also
- require changing,

In CW mode, a relay connects a large capacitor across the YO's coil. The
capacitor resists changes in the YO current to reduce residual FM noise.

The Freq Cal Switches/Status block has two functions. During INSTR
PRESET:, the Freq Cal Switches, set when the plug-in is calibrated, are read for
use in setting the Scale and Offset DACs. This information sets frequency end-
point accuracy. This section also reads the sweep status and unleveled condition
for use by the microprocessor.
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A7 Marker

The Delay Compensation circuit on the A7 Marker assembly produces a signal
to compensate for time delay in the YIG Oscillator response. The coils in the
YO are used to set up a strong controlled magnetic field to control the RF
frequency. Due to inductive and magnetic delays of the electromagnets, there is
a delay between the applied voltage and resultant current flow through the coils.
The Delay Compensation circuitry monitors the scaled tuning voltage, and from
its amplitude and slope produces a signal which is added to the YO DRIVE V to
compensate for swept frequency errors that would occur because of the response
delays.

The Oscillator Bias section produces the bias voltage needed by the Al2 YIG
Oscillator. The YO's correct bias point is dependent on its frequency, so the YO
DRIVE V is used to make these frequency-dependent adjustments. The L
RFON line will turn off the bias and shut down oscillations altogether when the
RF is turned off.

A5 FM Driver

The A5 FM Driver assembly splits the external FM signal, passed through the
mainframe, into two paths. One is added to the main coil tuning voltage; the
other is routed to a separate coil inside the YO and dedicated to high-frequency
FM.

One FM path is lowpass filtered. removing high-frequency components: the
other is highpass filtered, removing low-frequency components. The filters are
matched in stop-band response, such that one picks up where the other leaves
off. Both paths are amplified, and include Sensitivity Select circuits which
determine the FM sensitivity (Le. MHz of deviation per volt) and select either
cross-over or direct coupling. The LO FREQ FM is eventually added to the YO
DRIVE V, and modulates the output frequency through the YO's main coils.
However, the main coil cannot respond to fast deviations due to inductive and
magnetic delays. Hence, a completely separate. small. but fast-acting FM coil 1s
built into the YIG Oscillator. The H1 FREQ FM 1s sent to this coil. allowing
limited high-frequency FM.

ALC /7 POWER CONTROL

The A4 ALC assembly, and parts of the AS FM Driver assembly, are responsible
for power level control. Power leveling is accomplished by detecting the output
RF power level, comparing it to a fixed reference voltage, and adjusting the RF
modulator to correct for power errors. This results in constant RF power level
across the entire sweep. The absolute RF power is digitaily controlled, and can
be set between +16 and +1 dBm. (Instruments with Option 062 use an RF Step
Attenuator to achieve power control from -+15 dBm to —69 dBm. However, this
is not part of the leveling loop.) The power sweep and power slope functions are
obtained by adding a scaled voltage ramp offset to the reference power level
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A4 AlLLC Assembly

The A4 ALC assembly receives its inputs from the various detectors, and selects
one of them for leveling. The sources include CR1 Detector (Internal), or the
“External” input which accepts negative external detector voltages or inverts the
positive polarity associated with power meter detection. The selected detector
voltage is proportional to the peak RF amplitude. The Input Sample & Hold
stores the detected level during pulse modulation. This prevents subsequent
circuits from saturating when the RF power drops out during blanking or pulse
modulation. The Logger amplifier produces a voltage proportional to the log of
peak RIF amplitude, and essentially represents the RF power level in dB,

The reference, or desired, power level is established digitally by a 12-bit DAC,
scaling the ~10V REF from the A6 assembly. This establishes a voltage
proportional to the desired output level in dBm. The External AM signal from
the 8350A Sweep Oscillator, and the PWR/SWP COMP signal from the A5 FM
Driver assembly (described below), are summed in to produce PWR REF.

The second summing junction adds External Cal, an offset voltage from the
front panel used to calibrate absolute power when external leveling is used. The
final product of the power reference chain is a reference voltage representing the
desired RF output amplitude.

The ultimate goal of the leveling loop is to make the actual RF power equal to
the desired RF power. A third summing junction compares the voltages
representing these two quantities, and yields a signal representing the error
between actual and desired power. This error voltage is sampled and held
during pulse modulation to prevent subsequent circuits from saturating. The
held error signal is amplified, and the RF blanking signal added to modulate
the RF power for pulse modulation, without saturating any other components in
the path. The Modulator driver then provides the current drive needed to
control the diode modulator in the RF path. An additional circuit monitors the
input to the modulator driver, and lights a front panel UNLEVELED LED if
this voltage exceeds the normal range for leveled power.

A5 FM Driver

The A5 FM Driver assembly includes circuits to produce the PWR/SWP COMP
signal added to yield the PWR REF. The Power Sweep function is achieved by |
scaling the VSW sweep voltage with a DAC. By programming the appropriate
scale factor, a voltage representing dB/GHz or dB/Sweep is produced.

The ALC Compensation is a four breakpoint, adjustable slope network which
compensates for fixed frequency-dependent nonlinearities in the RF path,
typically the couplers and detectors. Its input is FREQ TRK V, a voltage exactly
proportional to frequency. This signal drives an array of four transistors whose
outputs are summed together to yield the ALC compensation signal. The gain of
each transistor, and the voltage at which that transistor begins to conduct, are
adjustable. A ninth adjustment adds the FREQ TRK V directly. In this way, a
complicated compensation function, approximated by five straight lines, is
produced.

8-18.
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The Power Sweep DAC adds a ramp voltage to the power reference signal when
the Power Sweep or Power Slope functions are activated. Its input, VSW, is a
sweep ramp that essentially tracks the tuning voltage but always runs from 0 to
10 Vde. A digitally programmable multiplying DAC scales this voltage
according to the dB/SWP or dB/GHz value selected. (If these functions are
disabled, the DAC is set to its minimum value.) This ramp is added to the ALC
Compensation signal described above, and added to the Power Ref signal on the
Ad assembly. :

A7 Marker Assembly

The Pulse Modulation circuit is found on the A7 Marker assembly and
functions essentially to combine two pulse sources: Square Mod from the 8350A,
and Pulse Input from the plug-in rear panel. The output (. PULSE) shuts off
the RF, acting on the A13 Modulator/Amplifier directly.

RF SECTION

The RF Section includes the microcircuits and their bias boards that produce
the actual RF output power. These components include Al2, Al3, Al9 (Option
002), DC2, and CR1.

The Al2 YIG (Yttrium-Iron-Garnet) Oscillator (YO) is the frequency-
controllable microwave source for the 83540A RF Plug-in, ranging from 2.0 to
8.4 GHz. Frequency is determined by the current flowing through the YO's large
electromagnetic coils. This current is the result of summing and scaling
operations performed by the A6 YO Driver and A9 Reference Resistor
assemblies. Due to the response-time limitations of the main coils, a smaller coil
with a much faster response, but limited range, is used to modulate the output
frequency.

The Al3 Modulator/Amplifier receives the YO output. This microcircuit levels
and amplifies the direct 2.0 to 8.4 GHz output for front panel use. The Al3Al
Modulator/Amplifier Bias assembly provides biasing and modulation signals
for the microciruit. Several on-board potentiometers minimize harmonic
distortion. Q1 is a chassis-mounted transistor used to regulate bias.

DC2 Directional Coupler directs a portion of the RF energy to CR1 Detector,
producing a voltage proportional to RF power level for internal leveling.

The RF output is finally directed to the front panel RF Output connector. On
instruments with Option 004, different RF cabling takes the output to the rear
panel connector. On instruments with Option 002, the A19 RF Step Attenuator
18 included, providing from 0 to 70 dB of attenuation in 10 dB steps. This
attenuated output is then routed to the front panel connector (Option 002 only)
or rear panel connector (Option 002 with Option 004).

Service
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83540A OVERALL TROUBLESHOOTING

The purpose of this troubleshooting information is to provide an aid in isolating
a problem in the 83540A to a specific assembly. Further troubleshooting
mnformation is supplied with each service sheet to isolate the problem to the
component level.

The first step in overall troubleshooting is to identify the symptom(s) and
determine under what conditions the problem exists. If the problem is an RF
plug-in error code (EOGI or E050 through E053) refer to the Error Code section
of this troubleshooting procedure. Also ensure that the 8350A used with the
83540A is calibrated and operating properly.

A failure in the 83540A normally affects one of the following functions.

® Front Panel/Digital Control — Probable symptoms are error code E00I,
incorrect annunciator or digit displays, inability to control operation from
front panel, or erratic instrument response to front panel entries. The
problem is generally on the Al, A2, or A3 assemblies, or with the RF Plug-
in/8350A interface. '

® Frequency Control — Frequency control problems include frequency
inaccuracy, and sweep control problems, If the 8350A VTUNE output and
power supplies are verified. the problem is most likely on the A3, A6, or A9
assemblies, or in the RF Section. If a frequency accuracy problem occurs
only during swept operation, and the inaccuracy increases with faster
sweep times, the problem is most likely with the Delay Compensation
circuit on the A7 Marker assembly.

® Power Control — Typical problems are no RF Output, maximum unleveled
RF output, or excessive power level variations. The problem is most likely
with the A4, A5, or RF Section. If the trouble is limited to power sweep and
slope control, the problem is most likely with the Power Sweep DAC on the
A5 assembly.

& RF Path — Problems associated with high-frequency microcircuits include
spurious or harmonic distortion, no RF power, or full unleveled RF power.
For a harmonic distortion problem, refer to Section V, Adjustments. For
power problems, refer to the A4 ALC Troubleshooting before suspecting
the RF components.

Once the problem is identified, exercise the RF plug-in to determine under what
conditions the problem exists. Some important conditions to check are:

®  Sweep Mode related — Is problem only for swept modes of operation, or
does it also exist in CW operation? If the problem still exists in CW
operation. troubleshoot in this mode (it is easier to check waveforms and
voltages in CW operation).

®  Control related — Try different methods of entering data (i.e. RPG, Data
Entry Keys, or increment/decrement keys). If the problem is related to a
specific control, troubleshoot that control and its respective circuits. If the
problem is related to a specific type of control (i.e. pushbutions), refer to the
Al/A2 service sheet and troubleshoot the respective interface circuit.

®  Sweep Time related — Swept frequency accuracy problems that get worse
with faster sweep times are probably caused by the Delay Compensation
circuit on the A7 assembly.
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Error Codes

RF Plug-in error codes are displayed in the 8350A left FREQUENCY display.
The error codes may be generated as a result of the Instrument Preset self test
(E001, E052, or E053), or during normal instrument operation (error codes E050
or E051). A description of each error code is provided in Table 8-5. Further
troubleshooting information for each error code follows.

Table 8-5.. 835404 Error Codes

Error Function {Operator T : .
b roubleshooting Hints

Code Tested initiated Test g

EQ01 8350A/83540A Check the RF plug-in connections and
cable connections to A3, Do Hex Data
Write to front panel and Hex Data Read
of A351 Configuration switch. See EQQ1
Troubleshooting in this procedure for
specifics.

E050 Plug-in keyboard Check PIFLG

EG51 Invalid key code SHIFT 04 See A1/AZ service sheets for further
iroubleshooting.

EQ52 Interval Timer SHIFT 55 See A3 service sheet for further
troubleshooting,

E053 PIA SHIFT 55 See A3 service sheet for further
troubleshooting.

Error Code EQQ1. Error code E001 indicates that the 8350A microprocessor is
unable to properly read plug-in ROM. Initial checks should be made to verify
proper mating of rear panel connectors with the 8350A. Also check cable
connections to the A3 Digital Interface and ensure A3 is properly installed.
Refer to the A3 service sheet for specific troubleshooting information.

Error Code EOB50. Error code EO050 is generated when the 8350A
microprocessor responds to an RF Plug-in keyboard flag (L PIFLG) and no key
has been pressed. Check the logic state of the FLAG input to the A3 Digital
Interface (A3P1 pin 42). It should be a stable logic low until a front panel key is
pressed (when it is briefly strobed high). If it is not a stable low, refer to the A2
service sheet for further troubleshooting. If FLAG is a stable low, check that the
L PIFLG output of A3 (A3J1 pin 39) is a stable high and pulses low when a front
panel key is pressed. If necessary, trace the logic state of PIFLG on the 8350A A3
Microprocessor.

Error Code EOB1. Error code E051 indicates that an invalid keycode has been
received by the 8350A microprocessor. Refer to the Al/A2 service sheet to
troubleshoot the keyboard matrix and Keyboard/Display Interface circuit.

Error Code EQB52. Error code E052 is generated if there is a problem with the
Interval Timer on the A3 Digital Interface. A test routine is run at power-on or
when Instrument Preset self test is initiated. If error code E052 is generated, refer
to the A3 Digital Interface service sheet for further troubleshooting.

Service
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Error Code E053. Error Code E053 is generated at power-on or Instrument
Preset when there is a problem with the Peripheral Interface Adapter (PIA) on
the A3.Digital Interface. If error code E053 is generated, refer to the A3 Digital
Interface service sheet for further troubleshooting.

Digital Control/Front Panel

A digital control problem usually affects the entire plug-in, but may disable only
a section of the instrument. Generally, a digital control problem is indicated by
a front panel failure. If the problem is limited to a specific type of control
(pushbutton or RPG) or display (annunciator or digital display), the indication
is that of a front panel failure. An RPG failure may indicate problems on the
front panel assemblies of the 8350A mainframe, where RPG pulses are decoded.
If multiple front panel functions are inoperative or erratic, the problem is most
likely a digital control problem. Detailed troubleshooting procedures for
checking front panel operation are provided in the A1/A2 service sheet. For
digital control problems, refer to the A3 Digital Interface service sheet, and
check the address, data, and control line outputs of the A3 assembly.

When there is a problem with a digital-to-analog interface (ie. DAC), the
symptom is generally a discontinuity in the analog response.

Frequency Control

Troubleshooting a frequency control problem can be greatly simplified by first
defining the conditions under which the problem exists. When troubleshooting,
the RF Plug-in should be operating in the least complicated mode that exhibits
the frequency control problem. For instance, a CW frequency is less
complicated than a swept mode.

NOTE

To ensure accurate frequency counter readings, check for
adequate RF output powaer.

incorrect Frequency Display after Instrument Preset. If the frequency
range displayed corresponds to the frequency range of another RF plug-in,
verify that Configuration Switch A3S1 is set correctly. Otherwise, there is a
digital problem.

Frequency Accuracy Problem. The YO DRIVE V on the A6 YO Driver can
be checked by selecting the CW mode and comparing the rear panel 1V/GHz
output with the RF output frequency. Connect a digital voltmeter to the rear
panel 1V/GHz output. Compare the digital voltmeter indication with the 8350A
FREQUENCY display and the actual RF output frequency. If the voltage
corresponds to the actual output frequency, perform the Frequency Accuracy
adjustment in Section V before further troubleshooting,

Swept Frequency Accuracy Problem. A frequency accuracy problem that

occurs only during swept frequency modes is typically a delay compensation
problem. Refer to the A7 Marker for further troubleshooting,

822
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Power Control

Power control problems normally fall into one of the following categories.
® No RF Output Power

® Maximum Unleveled RF Output Power (no power control)

® LExcessive power variations

No RF Output Power. Remove the A4 ALC assembly; the RF output power
should go to a maximum level. If not, the trouble is in the RF Section. If the RF
output goes to maximum, the problem is in the A4 ALC assembly.

Maximum Unleveled RF Qutput Power. ‘Check leveling in External and
Meter leveling modes. If power is leveled for these modes, the problem is with
the internal detector. Otherwise, refer to the troubleshooting information for the
A4 ALC assembly.

Excessive Power Variations. Refer to the troubleshooting information for
the A4 ALC assembly.

RF Section

RF Section problems are usually indicated by No RF Power, full unleveled RF
power, excessive harmonics, or spurious responses. For an RF power problem
refer to the Power Control section of this troubleshooting information.
Excessive harmonics might be corrected by performing the Harmonics
adjustment in Section V. Otherwise, refer to the RF Section service sheet for
further troubleshooting.
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If this test indicates further troubleshooting, remove the front panel to n}ake A2
accessible while connections between the front panel, plug-in, and mainframe
are still intact, ' ‘
if the numerical display is blank, check power supplies on AZ.

Check U6, pin 3, for the 200 kHz SCAN CLK signal. If it is missing, trace the
problem back through U4B to the A3 Digital Interface assembly.

Initiate Hex Data Rotation Write and check the L FP2 line for activity:

SHIFT 0 0 Hex Data mode
2 MHzms 8 @ Address location 2d80 (U6)
M4 Hex Data Rotation Write

The data line inputs should also be checked in this mode. The pattern should
match that shown in Figure 8-2.

Check the COLO through COL3 lines for sequential low pulses, as shown in
Figure 8-13.

If the patterns are absent, but the 200 kHz clock is present, the problem is
probably U6. Ensure that problems in U4B or the Al assembly are not tieing the
lines down.

If the column strobes are present, probe both the column and row line
corresponding to the key in question at U6. Observe the traces while pushing the
button. The two lines should track each other. If they track, but the
microprocessor can't read the codes from U6, and the data bus is good, the
problem is probably in U6.

if row and column do not track, separate the Al and A2 assemblies and
troubleshoot the keyboard matrix with a continuity tester.

Rotary Pulse Generator (RPG)

The RPG is a means of converting rotational information into digital signals
which can be read by the microprocessor. The hardware components needed to
decode the plug-in RPG (counter and sign latch) are located on the 8350A A2
Front Panel Interface assembly. Some failures which appear to be in the plug-in
RPG, (e.g, run-away POWER display or a locked-up sign) are likely to be
caused by failures in the 8350A.

If the plug-in RPG appears to be dead, remove the bottom cover of the 8350A
and probe A10J1, pins 34 and 36. Check for the waveforms shown in Figure 8-14,
while slowly rotating the RPG. If the signals are present, trace the PIRPGA and
PIRPGB lines through the 8350A to the mainframe A2 assembly. Refer to 8350A
A2 Service Sheet for more information.

If the signals are absent in the plug-in, check for the +5V at A10J1, pin 2. Then
remove the front panel and check for +5VR directly at the point where the RPG
leads are soldered to the Al Front Panel assembly. Then probe the two RPG
output leads for the waveforms in Figure 8-14. If they are absent, check that the
output leads are not shorted to ground. If not, replace the RPG.

Analog Circuitry

Analog circuitry on the A2 Front Panel Interface processes the YO DRIVE V
signal to produce the 1V/GHz rear panel output and FREQ TRK 'V, used in the
ALC loop.

Check that the YO DRIVE V signal is present at TP1. It should resemble the
waveform shown in Figure 8-15. If it doesn’t, trace the problem back to the A6
Y13 Driver assembly.

Service
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1f it is present, check TP3 for the waveform shown in Figure 8-16. If it is present
on the A2 assembly, but FREQ TRK V is missing on the A5 board, probe the
emitter of Q3 for the same waveform offset by approximately 0.6 Vdc. ,

Analog switches U9B and U9C are controlled by latch US. These swiiches turn
off FREQ TRK V when external leveling is used. These can be exercised by
using Hex Data Write. Press 8350A 'CW.: and enter:

SHIFT. 0 ¢ Hex Data mode

2. BKSP ¢ & Address location 2F00 (U8) -
M2 Hex Data Write

g o Enters hex byte 00

BKSP. BKSP Enters hex byte FF

Note that these switches are not identical. U9B is open for logic 0, while U9C 18
closed.

The 1V/GHz Amplifier adds one more stage of gain to FREQ TRK 'V, producing
a scaled tuning ramp to follow the RF output frequency at exactly 1 Vdc per
GHz. Check the rear panel 1V/GHz BNC output jack for the ramp. If it is
absent, check TP2 for the waveform shown in Figure 8-17. If there is no signal at
TP2, but there is a ramp at TP3, the problem is in UlA. ‘

RF Power Control Latch

UR stores commands for the RF Step Attenuator {Option 002 only) and the RF
ON line, which supplies —10V bias for components in the RF path. It also
controls analog switches used for the signals mentioned above.

Hex Data Rotation Write can be used to verify the outputs of U8.
NOTE

In Option 002 plug-ins, disconnect the attenuator cable at
A2J3 before initiating Hex Data Rotation Write, The bit
pattern shifts too fast to actuate the attenuator properly, and
may damage it.

Initiate the check as follows:

- SHIFT 0 0 ~ Hex Data mode
2 BKSP: 0 O Address location 2F00 (US8)
N4 Hex Data Rotation Write

ki

Check L FPS5 line for activity. Check data lines for patterns illustrated in Figure
8-2.

“To check the RF ON relay, K1, make the same key entries as above, except enter
M2 for Hex Data Write. Then alternate between data input: 0° 0 and
BKSP' BKSP' (FF). The RF ON line should toggle from 0 Vdc to —Vde. If

there is no change, check US, pin 12, for high and low levels. If the output is
locked high, check the protection diode, CR3, before replacing US. However, if
CR3 is open, U8 may be damaged by actuating the relay. If the output at pin 12
is locked low, replace US. If U8 pin 12 changes levels properly, replace relay K1.

Miscallaneous

The EXT/MTR ALC CAL offset is generated by potentiometer A1R4 with the
wiper running between +10 Vdc and —i0 Vdc. If the signal is absent, check for
the +10V and —10V supplies. If the offset voltage still cannot be produced,
replace R4.
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In the 8350A, check cables beween the Motherboard and the 8350A chassis
connectors, J2 and J3 leading to the plug-in, for damage or loose connections.
Likewise, in the plug-in, check the cabling between chassis Pl and P2 and the
Al10 Motherboard or A3 Digital Interface. Next, check the individual pins and
sockets of the 8350A/plug-in interface connectors for bent or missing pins.

Make sure that the A3 assembly is firmly seated into its motherboard socket,
and that ribbon cable connections are making good contact.

Perform the Hex Data Read by entering:

SHIFT o ¢ Enters the Hex Data command
4 0 0 0 Address location 4000
M3 Hex Data Read

The 8350A FREQUENCY/TIME display should indicate 55. Increment the
address to 4001 by pressing 4 . The FREQUENCY/TIME display should
indicate AA. If these numbers are read, the data lines and the 4000H ROM
enable line are functional.

If these tests do not execute, run the Hex Data Rotation Write by entering:

SHIFT. 0 0 Enters the Hex Data command
4 0 0 0 Address location 4000
M4 Hex Data Rotation Write

Check the 4000H line to Ul for activity, and troubleshoot the address decoding
circuitry if there is none. Repeat the above key sequence substituting address’

location 5 0@ 0 0 . Check the 5000H line to U2 for activity.

The address lines can be checked by using the Hex Data Write feature of the
8350A. Alternate ones and zeros are written on the address lines when writing to
address location 5555H or 2AAAH. By performing a Hex Data Write to each
address location, all thirteen address lines are pulsed high and low.

On the 8350A, enter:

SHIFT 0 0 Enters the Hex Data command
55 5 5 Address location 5555
M4 Hex Data Rotation Write

Check that all even address lines (A0, A2, ... Al2) are pulsed high, and all odd
address lines (Al, A3, ... All) are pulsed low.

On the 8350A, enter:

:-_SI'\HF"\I"' o & Enters the Hex Data command
2 e Address location 2ZAAA
M4 Hex Data Rotation Write

Check that all odd address lines are pulsed high and all even address lines are
pulsed low.

8-31


https://www.manualsplus.com/

Service Model 83540A

Other Error Codes

Error Codes E052 and E053 indicate a failure on the A3 Digital Interface
assembly. These codes, along with troubleshooting hints related to that error,
are listed below.

Error Code EOB2

Error Code F052 indicates a failure in Triple Programmable Timer US or the
200 kHz Clock.

First check the 200 kHz Clock. The SCAN CLK line is accessible at 13 pin 3, at
the top of the A3 assembly, so it is not necessary to remove the A3 board to test
it. The output frequency should be approximately 200 kiHz. The pulse train is
NOT symmetrical, and has TTL levels. If no clock signal is found, suspect U3.

If the SCAN CLK is present, yet E052 occurs, then the failure is probably with
US. Press SHIFT 5 5 . and check the LWR and LRD lines for the waveforms
shown in Figure 8-21. If either control line is inactive, troubleshoot the address
decoder U9, 1f the control lines are working, check the CTR 0 and CTR 1
waveforms as shown in Figure 8-21. If they are incorrect, replace U5,

Error Code E0B3

E053 generally indicates a failure in the PIA. U4. However, the problem might
be in the output stages of U5. Enter SHIFT 35 5, and check CTRO and CTR 1
waveforms as shown in Figure 8-21. If they are correct, U5 is functional. Nex{,
check the L PIAE line as shown in Figure 8-21, and make sure the L WRITE
line shows activity. If not, troubleshoot the appropriate address decoding
circuitry or buffer. Then, check L PIIRQ for the squarewave shown in Figure 8-
21. If it is inactive, replace U4,

MNo Error Code

If no error code occurs and the 8350A displays show the correct start and stop
frequencies of the plug-in, the Plug-in Self Test passed successfully. This verifies
the Instrument Bus to the plug-in, data and address busses on the A3 Digital
Interface assembly, and plug-in ROM. Any plug-in failures which are traced
back to the A3 assembly are due to failures in one or more of the following
arcas:

®  Address Decoding

@ Plug-in Buffers

@ Interrupt Control/Configuration Switch

@ Miscellaneous Control Lines

If the 8350A displays show the wrong frequencies, first check configuration
switch S1 against Table 8-8, and then troubleshoot the PIA, U4.

8372
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Address Decoder

The primary address decoding for the plug-in occurs on the A3 assembly. The
enable lines are then passed on to the rest of the instrument. The Major Address
Decoder Test can be utilized to check all these lines. Enter:

SHIFT 5 3

Then check the outputs of U6B, U6C, U7B, U9, and U13 for the signals shown in
Figure 8-22. The address lines have been verified by the Self Test. Therefore, if
the LPIAE or ROM enable lines are faulty, troubleshoot the discrete address
decoding logic involving U6, U7, U8, and Ul0, and replace the defective
component. If other pulses are missing or displaced, replace the appropriate
decoder, U9 or U13.

Plug-in Interface

U4 and Ul17 buffer the address and data lines for use throughout the plug-in.
The address and data busses on the A3 assembly have been verified by the
Instrument Preset Self Test. Therefore, if an address or data is not being passed
to another assembly, the fault lies with Ul4, Ul7, U6A, or a motherboard
connection.

The address lines can be exercised by performing the Minor Address Decoder
Test. On the 8350A, enter:

SHIFT 5 4 Minor Address Decoder Test

Verify both high and low pulses on each of the buffered address lines (BAO —
BA3), as well as activity on the L. INST1 and L INST2 lines.

Data lines can be verified by performing a Data Rotation Write to any address
location between 2CO0H and 2FFFH. On the 8350A, enter:

W Set 8350A into CW mode
SHIFT ¢ W Enters the Hex Data command
2 GHzs 0 0 Address location 2C00

M4: Hex Data Rotation Write

Check for activity on each of the buffered data lines (BD0 — BD7), and check
for shorts between lines.

interrupt Timer/PIA
The PIA is responsible for two functions:
® Reading the Configuration Switch

® Routing the L SIRQ Interrupt from the A6 Assembly
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NOTE

Before changing the Configuration Switch settings, write down
the switch positions and return the switches to their original
settings after troubleshooting.

The PIA’s read capability can be checked by entering:

CW Sets the 8350A into CW mode
SHIFT & ¢ Enters the Hex Data command
28 ¢ ¢ Address location 2900

M3 Hex Data Read

Check that the display changes as each section of the Configuration Switch is
toggled.

The Triple Timer and PIA’s interrupt masking capability are tested using a
special routine at INSTR PRESET or power-on. Error Codes E052 or E053 are
displayed if a failure is detected. If these error codes are found, or if either U4 or
U5 are suspect for other reasons, a special test pattern can be accessed by
entering;

SHIET 5' 5 Interrupt Control Test
The waveforms shown in Figure 8-21 should be observed. Refer to “Other Error

Codes” for details on these errors codes and the SHIFT 5 5 Operator
Initiated Self Test.
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UNLEVELED (LED).

to Al/A2 troubleshooting.

® If the UNLEVELED LED is on for the entire forward sweep, check the RF
output power with a power meter. If minimal RF output power is recorded,
refer to the section entitled NO POWER.

® If the UNLEVELED light flashes briefly during the sweep, but does not
imply any of the above failure modes, check power flatness. See below.

Flatness/Oscillations (Power Drop-outs).
HP 8755C as shown in Figure 8-25.

Comparator A4UI5 enables the front panel
UNLEVELED LED when the voltage at its noninverting input drops below
approximately +4 Vdc, indicating that the RF output power is insufficient to
level to the desired power reference.

Before inspecting loop components, determine whether the UNLEVELED
light is on during forward sweep or retrace. Enter a sweep time of 5 seconds.
If the UNLEVELED light is on coincident with retrace (SWEEP light off),
then the problem is probably in the front panel annunciator drivers. Refer

Monitor the RF output with the

SWEPT
SWEEP WF AMPLITUDE
OSCILLATOR PLUG-IN ANALYZER
WS ooo [N
Qa0 'O waejy O
S45 &0 sea FELED 1=
O D0 BEn ©O000 a8
........... |
SWEEP RF
HITRUT UTPUT
< - .
ENiE R AERR ;
10 dB BREE « « « RERE |
ATTENUATOR  DETECTOR =2 o %80
{1 o

Figure 8-25. Typical ALC Troubleshooting Setup

® If the power level is constant across the sweep within approximately 5 dB,
then the plug-in may only require ALC flatness adjustments. Refer to
Section V, Adjustments, in this manual, for the Internal Leveled Flatness

adjustment procedure.

Service
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® If the measured power level lies between +16 and +1 dBm, but can’t be
controlled via the front panel, refer to the Digital Control section under
Troubleshooting Diagnostics.

®  If the trace appears chopped or broken the loop may be oscillating. Refer to
Section V, Adjustments, in this manual, and perform the ALC Gain
adjustment procedure.

Full Unleveled Power. If power is unleveled, continue to sweep the plug-in’s
full range.

® Attempt to level the power externally using the HP 432 Power Meter as
shown in Figure 8-26. Select MTR Ieveling, and enter a slow {at least 30
seconds) sweep time. If the RF power is now leveled then the failure is most
likely in the detectors or the Detector Selection Switch, Ad4Us. Refer to the
following paragraph. If this does not prove to be the case, the problem may
be in the two analog switches U4B and U6A: or it may be necessary to
perform the ALC adjustments in Section V of this manual.

SWEEP RF
OSCILLATOR PLUG-IN

POWER

= METER

EXT/MTR T
10 dB ALC N “‘!
ATTENUATOR RECORDER | Lo |
i ® ® |

L& -

THERMISTOR gy e

MOUNT

Figure 8-26.  Power Meter Leveling Setup

@  Check the Detector Selection Switch by entering a CW frequency within
the leveling mode in question and trace the detector voltage through U6B.
If the input to be selected doesn’t match the output, check the MUXAQ and
MUXALI lines (see Table 8-10). Also check U12 and U13 as described under
Digital Control.

®  Check the voltage at TP6. If it is at +7.5 Vdc, suspect the Mod Driver or
Modulator. If it is below +4 Vdc, suspect the Detector and Detector Leg.
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No Power.
NOTE
Turn off lins switch before removing or installing any
assembly.
® To check the RF components, remove the A4 ALC assembly from its

socket. This removes bias from the modulator, and should allow maximum
power through the RF path. If full power (over +17 dBm) is then detected,
the Al3 RF amplifier and Al2 YO are verified. Suspect primarily the
detector or detector cable. Also inspect the modulator, as well as the A4
Mod Driver and Detector Selection Switch.

If the detector appears to be functioning properly, reinstall the A4 board
and check A4TP6. If less than +4 Vdc is found, check continuity from
A4TP6 to the Mod Driver circuit. If A4TP6 i5 at +7.5 Vde. suspect any
circuitry between the Detector Selection Switch and A4TP6, particularly
the Log Amp.

Refer to Figure 8-30 and check the L R¥B line, A4P1-29. If it is stuck low,
the loop will shut down the RF.

If the failure has not been located, suspect components of the RF path.
Refer to RF Troubleshooting for details.

Power Sweep/Flatness. If power increases smoothly with frequency, an
POWER SWEEP is NOT selected, suspect problems with the A5 FM Driver

assembly.
NOTE
Turn off line power before removing or installing any
assambly,
& Remove the A5 board from the plug-in. If the situation improves, suspect a

failure on the A5 assembly.

If the RF power is leveled within approximately 5 dB, refer to Section V,
Adjustments, in this manual, and perform the Internal Leveled Flatness
adjustment procedure.

Troubleshooting Diagnostics

The troubleshooting information below is organized into functional areas:

Digital Control

Modulator Leg ..

ffod Driver ‘
Modulator Al3

Service
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Digital Control (A) Address Decoder U12 and Control Latch Ul3 control
digital switches throUghout the A4 assembly. Their operation can be confirmed
by performing the Hex Data Rotation Write at address 2C07 Hex. Enter the
following key strokes:

SHIFT O ¢ Enters Hex Data Command
2 GHzs 0 7 Address location 2C07 (U13)
M4 Hex Data Rotation Write

Check the outputs of Ul3 for the waveforms shown in Figure 8-2.

® If any output signal is missing or misplaced, check the data lines against
Figure 8-2. If no output is found, look for activity at U13 pin 11. Check for L
INSTT and BA3 to pulse low, while BAO, BAl, and BA2 pulse high. If these
pulses are missing, trace the problem back to A3 Digital Interface.

If the Digital Control section is working, the primary outputs of U13 are easily
controlled by selecting the appropriate front panel function while in the CW
sweep mode. (e.g, selecting MTR leveling holds the PM line high, etc.).

Reference Power Level The Reference Power Level Leg produces
a voltage proportional to the “desired” power level. This signal is a summation
of the absolute power reference, ALC compensation, AM, ALC compensation,
and power sweep signals.

The ALC compensation and power sweep signals are generated on the A5 FM
Driver assembly. If an A5 failure is suspected, refer to troubleshooting
information on the AS Service Sheet. Unless A5 is suspect, simplify A4
troubleshooting by turning off the line power and removing the A5 assembly.
Although power sweep will be disabled and slope compensation will be lost, the
ALC loop should still level without the signals provided by the A5 assembly.

DAC Ul4 establishes the absolute power level. The —10V REF from the A&
assembly is scaled to yield from 0 Vdc (+1 dBm displayed) to +10 Vdc (+25
dBm displayed) at TP2. (This breaks down to a voltage step of 0.42 Vdc per 1.0
dB of power over the dynamic range, or 6.25 Vdc at +16 dBm,)

A seli-test routine is available to exercise the ALC DAC. Enter:
SHIFT 5 0

The waveform in Figure 8-31 should be seen at TP2, Note that the exercise
routine for the 12-bit DAC yields a staircased waveform with 13 levels. The first
step shows the maximum +10 Vdc output with all bits high. The following levels
represent the voltage at TP2 with successive bits loaded high in order from the
Most Significant Bit to the Least Significant Bit.

® If the waveform at TP2 is not correct, check for —10V REF, and trace any
problem back to the A6 assembly. Look for activity on L INST 1, BAO, and
BAI. BA2 and BA3 should pulse high as each new DAC value is loaded,
pulsing the C8 line (U14 pin 8) low. If any of these lines, or a data line,
appears dead, trace the problem back to the A3 assembly.

8-40


https://www.manualsplus.com/

Model 83540A . Service

U3A adds PWR SWP/COMP and AM, and provides detector flatness
compensation at higher power levels with CR3. Use the EXT ALC mode to
bypass this diode while troubleshooting.

U3C adds the front panel amplitude adjustment (EXT CAL) used with external
leveling. The following levels should be seen at TP1 with AS removed and [INT]
leveling selected: +0.3 Vdc for +1 dBm, and +7.0 Vdc for +25 dBm. An
amplitude modulation (AM) signal of 1.0 Vp-p at P1-4 will produce roughly 260
mV p-p at TP1. (Note that U4A and CR3 in the feedback path around U3A
change the gain depending on the desired power level.)

Detector/Detector Selection Switch , CR1 The CRI1 detector is tested
simply by checking the output voltage under full leveled power or full unleveled
power conditions. Table 8-9 provides the approximate signal levels.

If no RF output power is measured, turn off the line power and remove the A4
assembly. Return power to the instrument. (If there is still no RF power, suspect
components of the RF path. Refer to RF Troubleshooting) If full unleveled RF

power is obtained, check the detector voltage against those supplied in Table 8-9.

Table 8-9. Detector Voltages

Full Leveled +17 dBm Full Unleveled ~ +20 dBm

A4P1-20 ~200 to —300mV 300 to —500 mV

If the detector is working and the Detector Selection Switch is suspected,
monitor TP15 for the voltage seen at the selected input of U6B.

if the EXT/MTR ALC INPUT circuits are suspected, select the desired mode
and supply a test signal (low-level DC or sine wave) in the front panel BNC
connector, and trace it through U6B at A4TP15.

Detector Leg. The “Detector Leg” of the ALC loop includes components
between the Detector Selection Switch and the Error Summing Amplifier U3D.

Before troubleshooting the Detector Leg, be sure the Detecior and Detecior
Selection Switch are working correctly. See above.

The Detector Leg can be effectively tested by using the Open Loop method of
troubleshooting. This procedure utilizes the external leveling mode [EXT] by
supplying an external DC voltage or sine wave to the EXT/MTR ALC INPUT
connector. This method breaks the ALC loop and allows waveforms to be
checked against known test signals. See Figure 8-32.

Modulator Leg. The “*Modulator Leg” includes the Error Sample & Hold and
the Main ALC Amp.

U3D is a noninverting unity-gain summing amplifier. Under leveled conditions,
both TP4 and TP7 should be nearly 0.0 Vde. In most cases, TP4 and TP7 should
be at the same voltage. During the Hold mode of the Sample and Hold circuit,
these test points may differ. However, pins 10 and 8 of U3D should always be
equal. If not, suspect U3D, Q3, or the Sample & Hold Driver.
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Ull forms an inverting integrator. When TP7 is positive, TP6 should be at —0.6
Vdc. If not, suspect U2 or Ull. When TP7 is negative, TP6 should be at +7.5
Vdc. If this is not the case, suspect Ul L.

® To establish bias levels for the Mod Driver, (A4TP6 can be forced high:
+7.5 Vdc; and low: —0.6 Vdc) perform the following steps:

1. Ground A4TP11.

b2

Press 8350A CW .

3. Press 83540A EXT ALC and enter an RF power level of +1 dBm via
front panel controls.

4. Rotating the EXT/MTR ALC CAL knob to the extremes of its range
will result in positive and negative saturation of the ALC integrator.
Full clockwise rotation should yield a voltage level of +7.5 Vdc at
A4TP6 (UNLEVELED light off). Full clockwise rotation of the CAL
knob should render A4TP6 at 0.6 Vdc with the UNLEVELED light
on.

To check U3D, initiate the procedure above. Monitor TP4 and TP7 while
adjusting the EXT/MTR ALC CAL knob between the extremes of its range.
Both TP4 and TP7 should vary between approximately +0.5 and —0.5 Vdc.

Verify Ull by adjusting the CAL knob as described above and monitoring TP6.
Since Ull is an integrator, TP6 should saturate and clamp (due to VR4) at —0.6
Vdc and +7.5 Vdc, respectively.

Further troubleshooting of the Modulator Leg can be continued by following
the Open Loop procedure outlined in Figure 8-32 and checking for the
waveforms provided in Figure 8-33.

Moduiator Driver. The Mod Driver provides the voltage-to-current
conversion and current gain needed to drive the modulator. As the voltage
increases at TP6 so does the current to the Modulator, shunting more RF energy
to ground and allowing less to pass through. Since the modulator is essentially
current-controlled, the voltages measured at TPY and P1-19 do not vary much
over a wide range of modulator attenuations.

The Mod Driver is an emitter-follower followed by a common-base stage. with
two diodes in between. Check the biases and base-emitter voltages to check for
damaged transistors.

@ To check signal levels within the Mod Driver circuit, follow the procedure
outlined under Modulator Leg High and low bias levels can be
established for troubleshooting purposes.
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Modulator. The internal modulator for this plug-in is housed in a
combination microcircuit package with the RF amplifier, A13 Mod/Amp.
Figure 8-27 provides a simplified schematic for this positive-bias shunt-type
attenuator. As more current is supplied through the modulator bias pin, the
shunt diode turns on harder, sinking more RF power to ground and allowing
iess to reach the front panel

4 Imex
|

| _m

ON
1 % l

BN VAN v

MODULATOR ON MODULATOR OFF
{Maximum Attenuation} {(Minimum Attenuation)

ouT

Figure 8-27.  Simplified Modulator Schematic

The modulator is checked simply by noting whether the actual RF attenuation
is appropriate to the modulation bias present:

NOTE

Turn off line power before removing or installing any
assembly.

® Iflow or no RF power is observed, remove modulator bias current simply
by removing the A4 assembly from the motherboard. With no bias current,
the RF power should pass through the modulator unhindered. If this is not
the case, check the modulator diode by performing the procedure outline
under Modulator Leg. Rotate the EXT/MTR ALC CAL knob fully
clockwise. This should result in —0.6 Vdc at TP6, essentially removing bias
from the modulator. Check TP9 for —10 Vdc. If this is not the case, isolate
the modulator from the drive circuitry by applying a piece of cellophane
tape to the pin edge connection, P1-19. If TP9 now measures —10 Vdc, the
modulator diode is probably shorted.

NOTE

Remove any tape applied to the pin edge connectors in the
previcus procedure.
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® If the modulator appears to be functioning properly, check the following
RF levels with a power meter or spectrum analyzer. When checking power
levels internal to the RF signal path, ensure that all critical ports are
terminated in 50 ohms.

1. If power is minimal, check the RF level directly out of AI2 YO. Refer
to the RF Schematic Diagram at the end of Section VIII for the proper
levels.

2. Check the RF levels around Al3 Mod/Amp with no modulation. Al3
should output approximately +20 dBm with about +13 dBm at the
input.

® Ifmaximum unleveled RF power is observed, attempt to achieve maximum
attenuation (minimum RF transmitted) by performing the procedure
outlined under Modulator Leg and rotating the EXT/MTR ALC CAL
knob fully counter-clockwise. The voltage level at TP6 should be +7.5 Vde.
Concurrently, the voltage levels at the output of the Mod Driver, P1-19,
should be approximately +0.6 Vdc to +0.8 Vdc.

I Ifthe voltages are significantly higher than this, the modulator diode
is probably open.

2. Check TPY for approximately +2.0 Vdc. The difference between the

test point and the corresponding pin-edge connector gives an
indication of how much current is flowing to the modulator.
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Control Latches. Control latch Ul6 is checked by performing a hexadecimal
data rotation write to Ul6, and then checking the outputs for the waveforms
shown in Figure 8-2. The oscilloscope should be triggered from Ul6 pin 15.

Exercisec Ul6 with Hex Data Rotation Write. Enter:

SHIFT ©0 0 Enters Hex Data command
2 GHzs O 4 Address location 2C04 (U16)
M4 Hex Data Rotation Write

Check the outputs of Ul6 against waveforms shown in Figure 8-2.

Relays K1 and K2. A known FM input is applied and the waveform at TP4 is
monitored. The Hex Data Write feature of the 8350A is used to control relays Kl
and K2. Connect equipment as shown in Figure 8-40. Adjust the function
generator for a 500 Hz 1 V peak-to-peak output with a +0.5 Vdc offset (use
function generator offset control).

To check relay K1, enter on the 8350A:

SHIFT" 0 0 Enters Hex Data command
2 GHzs 0 4 Address location 2C04 (Ul6)
M2 . & Hex Data Write A8

Relay K1 should be open. Verify that there is a signal centered around 0 Vde at
TP4.

On the 8350A, enter:
M2 8 8 Hex Data Write 88

Relay K1 should now be closed. Verify that the signal at TP4 is offset from being
centered around 0 Vdc.

To check relay K2, enter on the 8350A:;

M2 BKSP & Hex Data Write F8
Relay K2 should be closed. Note the level of the signals at TP3 and TP4.
Open relay K2 by entering on the 8350A:

M2, dBmdB 0 Hex Data Write E8

Relay K2 should now be open. Verify that the level of the signals at TP3 and TP4
is less than previously noted.

Analog Switches U3D and U11. The analog switches are checked by using
the Hex Data Write feature of the 8350A to control the switches. A known FM
input is applied and switch operation is verified.

Connect equipment as shown in Figure 8-40. Adjust the function generator for a
500 Hz 1V peak-to-peak output.
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On the B350A, enter:

SHIFT 0 0 Enters the Hex Data command
2 GHz 0 4 Address location 2C04 (U16)
M2 dBm dB: B Hex Data Write ES

Analog switch U3D should be closed. Verify a signal at TP3.
On the 8350A, enter:
M2 dBmdB 0 Hex Data Write EO
Analog switch U3D should be open. Verify that there is no signal at TP3.
On the 83504, enter:
M2 dBmdB & Hex Data Write E8

Analog switch Ull should be set to the zero position. Verify that a signal is
present at TP6.

On the 8350A, enter:
M2 dbm dB GHzs  Hex Data Write EC

Analog switch Ul1 should be set to the one position. Verify that no signal is
present at TP6.

Power Sweep/ALC Adjustments Troubleshooting

The most likely indication of a failure in these circuits is either incorrect or no

operation of the Power Sweep function or inability to adjust the output power

flatness. The Power Sweep DAC Ul7 is exercised by initiating the Power Sweep

DAC self test, and the DAC output is checked at TP8. On the 8350A, enter:
SHIFT, 5 1 Initiate Power Sweep DAC self test

Verify the waveform at TP8 corresponds with the waveform in Figure 8-37.

SHIFT 51

s WN ov
P8

Figure 8-37, Power Sweep DAC Self Waveform
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If BVIUNE 1is correct, check SCVIUNE (TP1) against the waveform
shown in Figure 8-49. If it appears to be bad, run the Scale DAC Test by
setting a CW frequency of 8.4 GHz and pressing SHIFT 5 2 .Check
that U9 pin 17 is at —10 Vdc. Then check TP1 for the waveform shown in
Figure 8-52. If this fails, check address decoding and the DAC latches using
the Digital Control troubleshooting below.

Check 420V FREQ REF (TP13) for +20 Vdc £10 mV. If it is not, trace the
supply voltage back to the 8350A. Then check that SUPPLY VOLTAGE
CORRECTION (TP15) is at approximately —11.4 Vdc. If it is not,
troubleshoot Ull.

Finally, check that the summing junction, Ul6 pin 2, is at 0 Vdc. If it is not,
troubleshoot Ulé.

YO Drive Circuits

1.

Check +20V FREQ REF at TP13 for +20V +10 mV. If it is not,
troubleshoot back to the mainframe supply.

The circuitry surrounding U24 and A9Q1 is responsible for converting the YO
DRIVE V to a drive current for the YO ¢oil. A failure here will usually result in
gross frequency errors.

2.

Press INSTR PRESET: to sweep the entire range of the plug-in. Check

TP12 for the waveform shown in Figure 8-47. This represents the voltage
(not the current) across the YO's main coil, and will give an indication as to
whether current is passing through the coil. If this waveform is correct,
suspect the YIG oscillator. Refer to the RF Section Service Sheet.,

Check TP16. This voltage should track the YO DRIVE V (Figure 8-45). If it
does not, troubleshoot U24, Q1, Q2, A9R1, and A9QI.

a. To verify proper operation of U24, ground TP16 (Rl is a 12 Wait
resistor). Press 8350A CW . Vary the voltage at U24 pin 3 by
changing the CW frequency as indicated on the front panel (84 GHz
= =0V, 2 GHz = +15V). With TP16 at 0 Vdc, U24 pin 6 should be at
approximately +20 Vdc for positive input voltages, and approximately
~—10 Vdc for negative input voltages. If it is not, replace U24.

b.  A9RI should be checked by removing the A9 assembly from the
instrument. The ohmmeter reading should be approximately 125
ohms.

¢.  While the A9 assembly is removed from the instrument, check the
collector-base and base-emitter junctions of A9Q1 with an chmmeter.
These junctions should show only a few hundred ohms when forward
biased, and a high impedance in the reverse direction. If A9Q1 is
found to be shorted or opened, make sure that protection diodes VR1
and CR6 are good before replacing the transistor.

d. QI and Q2 can be checked, using the procedure above, while they are
still in the circuit. The line power should be off.

interrupt Control

Symptoms of an interrupt failure may include loss of sweep, portions of the
sweep trace missing, or a false bandswitch.

1.

Place the A6 assembly on an extender board. With an oscilloscope check L
SSRQ (P1-23) for approximately +4.5V. Since bandswitch circuitry is

Service
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disabled, the only time L SSRQ should be low is when used in conjunction
with external equipment requiring a stop sweep, or when programmed
through the 8350A auxiliary programming connector,

a. IfL SSRQ islow, check that US pin 3 is at ground. If it is not, check the
L BSE line for approximately +4.5V. Then troubleshoot switch U26.

b. If U26 is good, ensure that UIl7A pin 5 is not held high. If it is good,
chances are that other lines are pulling L SSRQ low. Refer to §350A
Operating and Service Manual to determine the source of the error.

2. Check edge-connector pins P1-3 (L SIRQ) and P1-1 (L RTS).

a. L RTS should appear as illustrated in Figure 8-49, with a low pulse
occurring at the end of each forward sweep. If L. RTS is not correct,
trace the problem back through the plug-in interconnects to the
8350A.

b. L SIRQ should pulse low briefly for end-of-sweep interrupts as
illustrated in Figure 8-49. If these pulses are missing, but L. RTS is
present, suspect. U21C, U17B, or control lines from U22.

c. If L SIRQ stays low, or the pulses are exceptionally wide, check U22
with the procedure outlined under Digital Control section. If U22 is
functioning, the 8350A microprocessor probably did not receive the
interrupt. Trace this signal back to the 8350A.

Digital Control

The Address Decoder, Input Data Latches, and Frequency Cal Switches/Output
Data Buffers comprise the digital control for the A6 assembly. A failure in these
components usually results in large frequency errors, and will often disable the
bandswiich circuitry.

To check the address decoding circuitry enter SHIFT 5 4 and perform the
following:

1. Examine L INST 2 (PI1-18) for activity. If none is found, troubleshoot the
A3 assembly.

2. IfLINST 2 is functional, check each of the LENn lines (U25) for the pulses
shown in Figure 8-51. If these are incorrect, but the address lines show
activity, replace U25. If the address lines seem locked high or low,
troubleshoot the address buffer on the A3 assembly.

NOTE

U3, U4, and U7 are checked by reading data while changing
switch ssettings. Before altering the switch settings on A681
and ABS2Z, write down the present configuration. Return the
switches to their original status after troubleshooting. If this
is not done, the frequency end points will have to bs
rocalibrated.

3. To check status buffer U7, press INSTR PRESET . Set the 8350A for a 5-
second sweep rate and make the following key entry:

SHIFT ¢ © Enters the Hex Data command
2 GHzs 8 o6 Address location 2C86 (U7)
M3 Hex Data Read
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The hex digits displayed in the 8350A front panel FREQUENCY/TIME
window should change as the status read by U7 changes between forward
sweep and retrace. Raising the power level until the UNLEVELED light
comes on should also change the status bit being read by U7. Swiiches S1
and S2 can be toggled to test the two-last bits.

4. U3 and U4 can each be checked with Hex Data Read (see above) at address
2084 or 2C85. The hex digits should change when the corresponding Freq
Cal switches are changed.

5.  Exercise U22 with Hex Data Rotation Write. Enter:

SHIFT 0 © Enters Hex Data command
2 GHzs 8 3 Address location 2C83 (U22)
M4 Hex Data Rotation Write

Check the outputs of U22 against the waveforms shown in Figure 8-2.

6. The remaining three latches—U8, Ul3, and Ul8—can be checked by
selecting a CW frequency of 8.4 GHz and pressing SHIFT 5 2, to
initiate the Scaling/Offset DAC Test. The waveforms at TP1 and TP2
should be checked against those in Figure 8-52.

a. Ifthese are faulty, check the outputs of the latches, and replace them if
necessary. If the bit patterns are correct, but the waveforms are not,
replace the appropriate DAC.

—10V REF

Check TP3 for —10 Vdc +1 mV. If this voltage is incorrect, perform the —10V
Reference adjustment procedure provided in Section V of this manual. If the
adjustment cannot be made, check U23 pin 2 for —6.95 Vdc £0.15 mV. If this
voltage is incorrect, replace U23. Check U20 pins 2 and 3 for —6.95 Vdc £0.15
mV. If either measurement is incorrect, troubleshoot U20 and associated
circuitry.

5V Regulator

Check A9Q3 pin 1 for slightly over +5 Vdc, and trace the line back to the 8350A
if it is missing. Remove A7 and RF ribbon cable W16 to check for the possibility
of excess loading. Then check A9Q3 pin 2 for +5 Vdc. If incorrect, replace
A9Q3.

CW Filter

Relay K1 and C14 reduce residual FM by filtering the noise from the YO Coil
current. The relay is actuated by a line from U22. To check the data line, press
8350A CW.. Enter:

SHIFT 0 0 Enters Hex Data command
2 GHzs 8 3 Address location 2C83 (U22)
M2 Hex Data Write

0 / BKSP BKSP Enters hex data 00 and FF
Alternate between 00 and FF. Check U22, pin 6. If it is dead, make sure
protection diode CRS is good. Then replace U22.

1f U22 is working, alternate between 00 and FF, as described above, and verify
that contacts in relay K1 are opening and closing.

8-53


https://www.manualsplus.com/

Service

Model 83540A

AgP1
PIN SIGNAL e TO/FROM FUNCTION'
1 BASE IN AGP1-22 M
7 | +5V REG OUT | A1045-7 L
2 COLLECTOR OUT ] ABP141 M
8 i NC
3 +20V IN | P17 L
9 | NC
4 EMITTER/COIL QUT | ABP1-20 M
10 | NC
5 +20V FREQ REF | OUT| ABP1-21 ]
11 { NC
6 GND ANLG P2-27.,58,58 L
12 | +bV UNREG IN P2.62,63 L
HEATSINK

YTO YTM

i
5 1§

P1

000008

854

Figure 8-43. A9 Reference Resistor Component Locations


https://www.manualsplus.com/

Model 83540A

The general approach to troubleshooting is:

1} Make sure that all power supply voltages are present. If not, trace the
problem back through the 83540A to the 8350A.

2y Make sure all bias and control signals are present. If not, trace the
problem back to the supplying assemblies.

3) Check the RF levels into the suspected microcircuit. If faulty, trace the
problem back through the RF path.

4) Check the RF levels out of the suspected microcircuit. If faulty, replace
the assembly.

IN EVERY CASE, check power supply voltages. Make sure control signals and
bias voltages are being supplied from the other circuits before replacing any
microcircuit. Refer to the Service Sheet appropriate to the assembly supplying
the control signals for voltage levels and waveforms.

A2 YIG OSCILLATOR

Check RF output directly from the YO for about +14 dBm. For power
drop-outs, check OSC BIAS for —10 Vdc, properly shaped. For improper
harmonic levels, refer to Section V, Adjustments, and perform the
necessary adjustments.

A13 MODULATOR/AMPLIFIER

Ensure that A12 YO transmits approximately +12 to +14 dBm RF power.
Check MOD 1 for about +0.7 Vdc. If it is much greater than -+2.0 Vdg, the
modulator is probably open. IfMOD 1 is at 0.0 Vdc while A4TP6 is at +7.5
Vdc, the modulator diode is probably shorted. Troubleshoot the A4 Mod
Driver before replacing the microcircuit. A4 Troubleshooting provides
detailed procedures to isolate problems in this area.

NOTE

A13 and A13A1 are separately replaceable. A13A1 is NOT
supplied with A13. . must be ordered separately.

DC2 DIRECTIONAL COUPLER

Insertion loss through the coupler should be less than 1 dB. Failures here
are extremely unlikely.

CR1 DETECTOR

Check the detector output for approximately —0.08 Vdc when leveled at
+16 dBm, and slightly more negative when unleveled. This measurement
can be taken at the detector output using an SMC Tee or by probing
A4P1—20 (accessible on the underside of motherboard Al0).

Al% STEP ATTENUATOR (Option 002 Only).

Check the output of DC2 for approximately +15 dBm. Verify that A3
Configuration Switch is set for Option 002 (see A3 Service Sheet, Table 8-8).
Set the 8350A front panel step keys, 44, for 10 dB steps. Increment the
power setting with the step keys to run the attenuator through its 70 dB
range. (Power meters will typically NOT have the dynamic range to verify
this operation.) The control circuits can be manually exercised by
operating the sweep oscillator in the CW mode and performing a Hex Data
Write to address 2F00. Enter two hex digits in the format “0x”, where 00
equates with 0 dB attenuation, 01 with 10 dB attenuation, 02 with 20 dB
attenuation, and so on.

Service
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Figure 8-65. Al241 YO Bias, Component Locations
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Figure 8-66.  Al3A1 Modulator/Amplifier Bias, Component Locations
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