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CERTIFICATION

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

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of delivery, or, in the case of certain major components listed in
section six of this Operating and Service manual, for the specified period. During the warranty period,
Hewlett-Packard Company will, at its option, either repair or replace products which prove o be
defective.

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

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL

NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

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

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

Instruction manual symbot: 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 Con-
tents).

indicates hazardous voltages.

Indicates earth (ground) terminal.

The WARNING sign denotes a
hazard. It calls attention to a pro-
cedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
personal injury. Do not proceed
heyond a WARNING sign until
the indicated conditions are fully
understood and met,

WARNING

»F The CAUTION sign denotes a

2 hazard. it calis attention to an

°~ operating procedure, practice,
or the like, which, if not correctly
performed or adhered to, could
resuit in damage to or destruc-
tion of part or all of the product.
Do not proceed beycnd a CAU-
TION sign until the indicated
conditions are fully understood
and met.

SAFETY EARTH GROUND

This is a Safety Class | product {provided with a
protective earthing terminal). An uninterruptible
safety earth ground must be provided from the
main power source to the product input wiring
trminals, power, cord, or supplied power cord set.
Whenever it is likely that the protection has been
impaired, the product must be made inoperative
and secured against any unintended operation.

BEFORE APPLYING POWER

Verify that the product is configured to maich the
available main power source per the input power .
configuration instructions provided in this manual.

If this product is to be energized via an auto-
transformer make sure the common terminal is
connected to the neutral (grounded side of the
mains supply).

SERVICING

WARNING

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.

Capacitors inside this product may still be
charged even when disconnected from their
power source.

To avoid a fire hazard, only fusaes with the
required current rating and of the specified
type {normal blow, time delay, etc.) are to be
used for replacement.
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Figure I-1. HP 83570A RF Plug-in
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INTRODUCTION

This manual contains the information required to install, operate, test, adjust, and service the Hewlett-
Packard 83570A RF plug-in. Figure 1-1 shows the HP 83570A. This manual is divided into eight major
sections which provide the following information:

SECTION |, GENERAL INFORMATION. This section contains:

#® A brief description of the instrument e instrument identification

@ Safety considerations ® Accessories available

& Specifications & Recommended test equipment
& Supplemental characteristics

SECTION i, INSTALLATION. This section contains:

@ |Initial inspection & Storage
® Preparation for use ® Shipment

SECTION Ill, OPERATION. This section contains:

& Operating characteristics #& Operating insiructions
@& Front and rear panel features ® Operator's maintenance

SECTION 1V, PERFORMANCE TESTS. This section contains procedures to verify HP 83570A pub-
lished specifications.

SECTION V, ADJUSTMENTS. This section contains procedures to adjust the HP 83570A after repair.

SECTION Vi, REPLACEABLE PARTS. This section contains part numbers of replaceable compo-
nents as well as ordering information.

SECTION ViI, MANUAL BACKDATING. This section contains information on earlier shipment configu-
rations.

SECTION Vill, SERVICE. This section contains:

® Overall instrument block diagram
& Troubleshooting and repair procedures
® Information on each assembly within the instrument

SPECIFICATIONS

Listed in Table 1-1 are instrument specifications.

Specifications are the performance standards, or limits, against which the product may be tested.
Table 1-2 lists supplemental performance characteristics. Supplemental performance characteristics
are not specifications, but are typical characteristics included as additional information for the user.

HP 83570A General Information 1-1
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Table 1-1. HF 83570A Specifications

FREGUENCY CHARACTERISTIOS !

Frequency Range .................. 18.0 t0 26.5 GHz
Frequency Accuracy (25" C)

CWMode ........... ... ... ... . + 30 MHz
All Sweep Modes (sweep =100 ms) ......... +55 MHz

Frequency Markers
{sweep =100 ms})

=55 MHz +0.5% of sweep width

Stability (CW mode}

With 10% Line Vottage Change ............. +80 kHz

With 10 dB Power Level Change .........,.. +1.0 MHz

With 31 Load SWR . ........ ... ... ... ... +500 kHz

Residual FM {10 Hz 1o 10 kHz BW) . ... .. <230 kHz peak
OUTPUT POWER '

Maximum Leveled Qutput Power 2{25°C) ... . +10 dBm

Minimum Settable Power ..., ... . ... .. —1.0 dBm

Power Level Accuracy 3 (25° C) Internaily Leveled +1.84dB

Calibrated Range ............. ... .. .. ...... 10 dB
Power Variation
Internally Leveled ......... .. ... .. ... ... .. +1.4 dB
Externaily Leveled
Negative Crystal Detector 4 .. ..., ..... . ... =0.1d8
Power Meter 8 ..., .. ... ... ..... +0.14dB

Residual AM in 100 kHz BW (in dB below carrier and at
specified maximum leveled power) ... ... ..., =50 dB

Spurious Signals (at specified maximum leveled power)
Harmcnics related (in dB below carrier) ... ... =25 dB
Non-harmonics (in dB below carrier) ..., ... .. =50 dB

Output VSWR (internally leveled) .............. <25

Power Sweep ©
Calibrated Range - ........................ =11 dB

MODULATION CHARACTERISTICS

External AM
Maximum Input .. ..., ... ... ... . . . 15V

internal AM

Selectable (by internal jumper in HP 8350} to 1 kHz or 27.8
kHz squarewave modulation. The 27.8 kHz modulation
allows operation with the Scalar Network Analyzers.

OnfOfRatio ............................. =25dB
{befow specified maximum laveled power)
Symmetry ... .. 40/60
External FM
Maximum deviations for modulation freguencies:

Cross Qver Direct

Coupled [MHz) Coupled {MHz)

DC to 100 H2z +75 12
106 Hz to 1 MHz +7 +7
1 MHz 0 2 MHz +5 +5
2 Mz to 10 MHz +1.0 +1.0
Frequency Response (DCto 2 MHz) .. ..., .. +3dB

GENERAL SPECIFICATIONS 1
Minimum Sweep Time {over fult bang) ... ... .. i0ms

RF Output Connector . ..... ... Type WR42 waveguide

P =

maximum leveled power,

Unless otherwise noted, all specifications are at the RF OUTPUT connector and at 0° to 55°C.

For temperatures greater than 25°C, maximum leveled output power typicaily degrades 0.1 dB/°C.

For temperatures greater than 25°C, power level accuracy, power typically degrades 0.02 dB/°C.

Excludes coupler and detector variation. Crystal detector output should be between —10 mV and —200 mV at specified

5. Use the HP 432A/B/C, HP 436A, or HP 438A power meters. Both the HP 436A and 438A must be used on the top three
{least sensitive ranges. However the HP 438A may also be used on the fourth range by progrmming the response of the
power meter's filter as follows: Set the HP 438A to range two and press [MANFILTER] [1] [ENTER]. See the HP 438A
Operating and Service Manuai for further instructions. Sweep time =50 seconds.

6. Power sweep and slope compensation total must not excead 10 dB,

General Information

HP 83570A
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Table 1-2.  HP 83570A Supplemental Specifications

~ Values in this table are not specitications, but are typical characteristics included for user information.

FREQUENCY CHARACTERISTICS 1

Frequency Accuracy (25°C)
CW Mode, typicalty

1Bwo2658CGHz ... ... +20 MHz
Manual Sweep

WBweehbGHz ... ... < +100 MHz
Internal Sweep Mode ........ ... ... 0 + 100 MHz

(sweep time 10 ms to 100 ms)
Sweep Mode Linearity

1810265GHZ ... ... =15 MHz
Stability (CW Mode)
With Temperature . ............. .. ... .. + 800 kHz/*C
Wi Time ... e + 400 kHz

{in 2 10 minute period after one hour warmup atthe same
fraquency setting)

OUTPUT CHARACTERISTICS

Output Power !

Resolution (dispiayed) ..... ... ... . 0.1 dB
Remote Programming (settable), typicatly +0.01 6B
Stabifity with Temperature ................ +0.1da/,C

{at maximum specified ieveled power)

Spurious Signals (in dB below carrier)

Harmonics, typicalty ... ... oo =30 dB
(at specified maximum leveled power)
Non-harmonics, typicalty ... ... .......... =50 48

{at specifiect maximum leveled power}

impedance .. ......... ... .. . 50 ohms

Source VSWR, unleveied, typically ............ <2.5

Power Sweep

Accuracy (including linearity), typically ....... +15dB

Resclution (displayed} .................. .. .. G.1dB

Slope Compensation

Linearity, typically ........... ... ... ... ... 0.2 dB

Calibrated Range .................. up to 5 dB/GHz
up to 11 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 .......... 11 dB
Sensitivity, typically . ......... ... ... . . 1dB/V

‘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

Weight .. .. Net 4.5 kg (10 th), Shipping 7.7 kg (17 Ib)

1. Unless otherwise noted, all characteristios are at the RF QUTPUT connector and at 0° to 55°C.

HP 83570A
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SAFETY CONSIDERATIONS

This product has been manufactured and tested in accordance with international safety standards.
Before operation, examine the product for safety related placards and labels; review the SAFETY
CONSIDERATIONS information page which immediately precedes this section.

Manufacturer's Declaration

1-4

NOTE

This is to certify that this product meets the
radio frequency interference requirements of
Directive FTZ 1046/1984. The German Bun-
despost has been notified that this equip-
ment was put into circulation and has been
granted the right to check the product type
for compliance with these requirements.

Note: If test and measurement equipment is
operated with unshielded cables and/or used
for measurements on open set-ups, the user
must insure that under these operating con-
ditions, the radio frequency interference lim-
its are met at the border of his premises.

Model HP 83570A

NOTE

Hiermit wird bescheinigt, dass dieses Gerat/
System in Ubereinstimmung mit den Bestim-
mungen von Postverflgung 1046/84 funkent-
stort ist.

Der Deutschen Bundespost wurde das’
Inverkehrbringen dieses Gerates/Systems
angezeigt und die Berechtigung zur Uber-
prufung der Serie auf Einhaltung der Bestim-
mungen eingeraumt.

Zusatzinformation fur Mess- und Testgerate:

Werden Mess- und Testgeréte mit unge-
schirmten Kabein und/oder in offenen Mess-
aufbauten verwendet, so ist vom Betreiber
sicherzustellen, dass die Funk-EntstGrbest-
immungen unter Betriebsbedingungen an
seiner Grundstiicksgrenze eingehaliten
werden,

Safety Symbols

WARNING

This indicates a personal hazard. WARNING calls attention to a procedure,
practice, etc., that, if not performed correctly, can cause personal injury.
Do not continue past a WARNING until you fully understand and meet the

stated conditions.

§ CAUTION 3

This indicates a mechanical or electrical hazard. CAUTION calls attention
to an operating procedure, practice, etc., that, if not correctly performed or
adhered to, can cause damage to {or destruction of) part or all of the instru-
ment. Do not continue past a CAUTION until you fully understand and meet

the stated conditions.

General Information
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INSTRUMENTS COVERED BY THIS MANUAL

A serial number plate is attached to the plug-in's rear panel. A typical serial piate is shown in Figure
1-2, below. Note that the number is in two parts. The first four numbers with a letter are the serial
number prefix. This manual applies to instruments having the same serial number prefix as shown on
the title page under SERIAL NUMBER. The last five numbers form the numerical suffix that is unique to
each plug-in. .

SERIAL NUMBER
P e et

PREFIX SUFFIX
g, e,

SER 1839A 00285
O O

F __MADE IN USA

Figure 1-2, Typical Serial Number Label

A plug-in manufactured after the printing of this manual may have a serial prefix that is not listed on
the title page. An uniisted serial prefix indicates that the plug-in is different from those documented in
this manual. In such cases, the manual is supplied with a Manual Change Supplement that documents
the differences.

The Manual Change Supplement also corrects errors in the manual. To keep your manual as current
as possible, Hewlett-Packard recommends that you periodically reguest the latest Manual Change
Supplement. Copies of the Manual Change Supplement are available from any HP Sales Office.

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 and Service office. A list of these
offices is shown at the end of this volume.

HP 83570A General information 1-5
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PRODUCT DESCRIPTION

The HP 83570A is an RF plug-in which has been designed for use with the HP 8350 Sweep Osciltators.
The HP 83570A covers the frequency range of 18 to 26.5 GHz in one band and has a maximum leveled
power output of +10 dBm.

EQUIPMENT REGQUIRED BUT NOT SUPPLIED

To have a complete operating sweep oscillator the HP 83570A RF plug-in must be instafied in a HP
8350 sweep oscillator. Refer to Section |1, Installation, for details on plug-in installation.

ORDERING MANUAL/MICROFICHE
On the title page of this manual is a manual part number and a microfiche part number. Both can be
used to order extra copies of this manual.

Microfiche are 10 X 15 cm (4 X 6 in} microfilm transparencies. Each microfiche contains reduced
photocopies of the manuat pages. Also included in the microfiche package is the latest manual
changes supplement.

The manual part number aiso appears on the back cover, in the lower left hand corner.,

EQUIPMENT AVAILABLE

Service Accessories

A service accessory kit is available to facilitate servicing the HP 83570A and the HP 8350. Table 1-3
shows what is included in the service accessory kit, as well as other available accessories. To obtain a
service accessory kit, order HP Part Number 08350-60020, CDO.

Power Meters and Crystal Detectors

The RF output of the HP 83570A can be externally leveled using the HP 432A/B/C, 436A, or 438A
power meters or negative polarity output crystal detectors.

HP 8756A/8757A Scalar Network Analyzers

The HP 8350/83570A combination is compatible with the HP 8756A and 8757A scalar network ana-
lyzers.

HP 85104

The HP 8350/83570A combination is compatible with the HP 8510A vector network analyzer.

1-6 General Information HP 83570A
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HP-1B Controllers

To use the HP-IB capabilities of the HP 8350 and HP 83570A, a computing controlier, such as a

Hewlett Packard 80 series, 200 series or HP 1000 computer, is required.

RECOMMENDED TEST EQUIPMENT

Table 1-4 lists the equipment required 1o test and adjust the HP 83570A. Other equipment may be

substituted if it meets or exceeds the indicated critical specifications.

Table 1-3. Service Accessories Available

Name

HP Part Number

Description

44-pin printed cirouit board extender

RF Plug-in extender cables

Adjustment tool

Wrenches

Service cables

Adapters

Hex Balidriver

iC test clip

08350-60031"

08350-60034"
08350-60035"

8830-0024

08555-20097
8710-0946

8120-1578
83525-60019

1260-07777
1250-0082
1250-1404
1250-1158
1250-0674
1250-0675
1250-0069

8710-0523"

1400-0979*
1400-0979*

Extends printed circuit boards

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

Fits miniature adjustment siot 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 {fy to BNC {m)

Type-N {m) to BNC (m)

Type-N {f) to SMA )

SMA (f) to SMA (f)

SMA (f) to SMB (m)

SMA (f) to SMC {m)

SMB snap on (m} to SMB snap on {m}

Remaves front panel hold down plate hex screws
in HP 8350,

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

this kit).

*These itams are included in a Service Accessories Kit, HP Part No. 08350-60020 (2 board extenders are inciuded in

HP 83570A
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Tabie 1-4. Recommended Test Equipment (1 of 2)

Instrument Critical Specifications Recommended Model Use*
Sweep Oscillator No substitute HP 8350 PAT
Digital Voltmeter (DVM) Range: —50V to +50V HP 3456A AT
Accuracy: £0.01%
Input Impedance: > 10M Ohms
Osciltoscope Dual Channel HP 1741A PAT
Bandwidth: DC to 100 MHz
Vertical Sensitivity: <5 m V/DIV
Horizontal Sweep Rate: <0.1uS/DIV
External Sweep Capability
Oscilloscope Probe 1:1 General Purpose Probe HP 10009B A
'Frequency Counter Frequency Range: 0.01 t0 20.0 GHz HP 5343A P.A
input Impedance: 50 Chms
Resolution: <1 Mhz
Spectrum Analyzer Frequency Range: (.01 fo 20.0 GHz HP 8565A or PAT
Residual FM: <100 Hz HP 8566A
Swapt Ampiitude Analyzer Capable of Transmission Measurements HP 8757A P, A
Power Resolution:=0.25 dB
Detector Compatible with Swept Amplitude Analyzer HP 850258 PA
Freqguency Range: 18.0 to 26.5 GHz
Power Range: —20 to + 10 dBm
Frequency Meter Frequency Accuracy: =0.17%
Calibration Increments: =<2 MHz
Frequency Range: 0.96 {0 40.0 GHz HP 536A A
4.0to0 12.4 GHz HP 837A A
12410 18 GHz HP P532A A
Function Generator Frequency Range: 0.1 Hz to 10 MHz HP 3325A PAT
Sinewave and sguarewave output
Output Level: 10Vp-p into 50 ohms
Output Level Fiatness:
=+3% from 10 Mz to 100 kHz
= +10% from 100 kHz to 10 MHz
Power Meter 1 Power Range: —20to +10 dBm HP 436A P, A
(no substitute when used for external power
meter leveling)
Adaptor Waveguide to 3.5 () HP K281C A

1. NOTE: The HP 436 Power Meter or a negative polarity output crystai detector can be used to externally level the HP

B3570A’s RF output. The HP 436 must be used on the three least sensitive ranges.

1-8
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Table 1-4. Recommended Test Equipment (2 of 2}

instrument Critical Specifications Recommended Modei Use*
Adaptors 25{m)to N (f) 1250-1750 P
3.5{m) to 3.5 {m}) 1250-1748 P
N (f) to BNC (D 1250-1536 P
BNC Tee BNC Tee (m) {f} (f) 1250-0781 p
Power Sensor Frequency Range 0.01 to 20.0 GHz HP 8485A .
Crystail Detector** Frequency Response: 18.0 to 26.5 GHz HP 8473C P, A
_ Maximum Input Power: 100 mW HP K422A P, A
Attenuator™ Frequency Range: 18.0 1o 26.5 GHz
Maximum Input Power: +10 dBm
Attenuation:
10dB +1.0dB HP 8483C Option 010 P, A
Power Splitter * * Frequency Range: 0.01 to 20.0 GHz HF 116678 P A
Maximum Inpui Power: = +20 dBm
Directional Coupler Frequency Range: 18.0 to 26.5 GHz HP 752C P, A
Nominal Coupling: =10 dB
Maximum Coupling Variation: = +0.5 dB
Minimum Directivity: =32 dB
Directional Coupler Frequency Range: 18.0 to 26.5 GHz HP Part No. 0955-0125 P
Nominal Coupling: =16 dB
Maximum Coupling Variation: =1 dB
Minimum Directivity: 26 dB
AMS Voltmeter dB Range: —20 to —70 dBm HP 3400A P
{0 dBm = 1 mV into 600 ohms)
Frequency Range: 10 Hz to 10 MHz
Accuracy: +5% of full scale
Adjustable Short Frequency Range: 18.0 to 26.5 GHz HP K8208 P
DC Power Supply DC Output: 0 to 25.0 Vdce 0 to 0.4 amps HP K9148
50 Ohm Termination Type-N 50 0.5 ohms © HP 10100C P
Delay Line Discriminator Refer to Figure 1-3. P. A
PC Board Extender 44-pin, extends printed circuit hoards HF Part No. 08350-60031 AT
* P == Performance Test; A = Adjustments; T = Troubleshooting
** For testing of frequencies of =18 GHz, the following equipment may be substituted:
ATTENUATORS POWER SPLITTER CRYSTAL DETECTOR
20 dB HP 84198 Option 020 HP 11667A HP 84708
10 dB HP 8419B Option 010
8 dB HP 84918 Option 008
3 dB 84818 Option 003
HP 83570A General Information i-9
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ltem

Description

HP Part Number

E N B

Power Spiitter
Delay Line: >1 meter (3 feet) in length, SMA male connectors
Adaptor: BNC Female to SMA Male

Mixer: Doubled Balanced
RHG Electronics Part Number DMS 1-26
RGH Electronics Laboratories, Inc.,
Deer Park, NY 11729

Adaptor: SMA Male to SMA Male

HP 116678
08503-20038
1250-1200

0855-0307

12560-1159

1-10

Figure I-3. Delay Line Discriminator
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Section II. Installation

INTRODUCTION

This section provides installation instructions for the HP 83570A RF plug in. This section also includes
information about initial inspection, damage claims, preparation for use, packaging, storage, and
shipment.

Initial Inspection
Preparation for Use
Operating Environment
Installation Instructions
Storage and Shipment

INITIAL INSPECTION

Mechanical Inspection

Inspect the shipping container for damage. If the shipping container is damaged and/or the cushion-
ing material shows signs of stress, keep them until the contents of the shipment have been checked
for completeness and the instrument has been checked mechanically and electrically. Notity your
nearest Hewlett-Packard office if there is mechanical damage or defect to the instrument. Keep all
shipping materials for the carrier’s inspection. Hewlett-Packard will arrange for repair or replacement
without waiting for shipping damage claim settlement.

Electrical Inspection
NOTE: HP 83570A performance tests assume that the HP 8350 sweep oscillator is calibrated.

Procedures for checking electrical performance are given in Section 1V, Performance Tests. If the
HP 83570A does not pass an electrical performance test, the plug-in requires adjustment or repair.
Each performance test refers you to the appropriate adjustment(s) in Section V. You can choose to
adjust and, if necessary, repair the instrument yourself, or you can return it to Hewlett-Packard for
service. If you have any questions contact your nearest Hewlett-Packard Sales and Service office.

PREPARATION FOR USE

RF Plug-in Configuration Switch

The HP 83570A RF plug-in has a configuration switch (A351) located on the A3 digital interface board.
This switch must be reset prior to RF plug-in operation. Refer to Section Iif, Operation, for a complete
description of the configuration switch and instructions on how to select switch settings to match your
configuration needs.

HP 83570A Installation 2-1
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Interconnections

To operate as a completely functional sweep oscillator, the HP 83570A RE plug-in must be installed in
a HP 8350 sweep oscillator. There are two rear panel interconnections from the HP 83570A RE plug-in
to the HP 8350 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 for these connec-
tors is provided in Figures 2-1 and 2-2,

Mating Connectors

All of the externally mounted connectors on the HP 83570A are listed in Table 2-1. Opposite each
connector is an industry identification, 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.

Table 2-1. HP 83570A Mating Connectors

HP 83570A Connector Mating Conneclor
Connector Name Industry Identification HP Part Number Alternate Source

J1 RF QUTPUT Type K42 waveguide HP K281C

AUX OQUT Type N {f) 1250-0882 Speciality Connector
25-P117-2

J2 EXT/MTR BNC (f) 1250-0258 Speciality Connector

ALC INPUT 25-P118-1

J3PULSE IN BNC (f) 1250-0256 Specialty Connector
25-P118-1

Operating Environment
Temperature. The instrument may be operated in temperatures from 0° C to +55° C.

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 proiected from temperature extremes
which cause condensation within the instrument.

Attitude. The instrument may be operated at altitudes up to 4572 meters (15,000 feet).

Cooling. When the HP 83570A RF plug-in is properly installed in the HP 8350 sweep oscillator, it
obtains ali of its cooling airflow by forced ventilation from the fan in the HP 8350. A diagram showing
the various cooling airflow paths within the sweep oscillator is given in Section II, Instaltation, of the
HP 8350 sweep osciltator Operating and Service Manual. Ensure that all airflow passages in the HP
8350 and HP 83570A are clear before installing the RF plug-in in the sweep oscillator,

Instaliation Instructions
To install the HP 83570A RF plug-in in the HP 8350 sweep oscillator:
1. Turn the HP 8_350 OFF.

2. Remove all connectors and accessories from the front and rear panel connectors of the HP
83570A to prevent them from being damaged.

3. Position the RF plug-in unit latching handie in the fully raised position. The handie should raise
easily and be held by spring tension.

2.2 installation HP 83570A
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4. Ensure that the HP 8350 RF plug-in channel is clear, align the RF plug-in in the channel and slide it
carefully into place. It should slide easily without binding.

The latching handle slot engages with the locking pin just before the plug-in is fully seated.

6. Press the latch handle downward, while stiil pushing in on the RF plug-in, until the handle is fuily
down and the front panel of the RF plug-in is aligned with the sweep oscillator front panel.

STORAGE AND SHIPMENT

Environment

The instrument may be stored or shipped in environments within the following limits:

Temperature ... ... i e —40° Cto +75°C
Humidity .......... . i 5% to 95% relative at 0° C to +40°C
Altitude . ......... ... ... up to 15240 meters (approximately 50,000 feet)

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

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 HP 83570A is
shown in Figure 2-4. :

If, however, you choose to package the instrument with commercially available materials, follow these
instructions: ‘

1. Wrap the instrument in heavy paper.

2. Use a strong shipping container. A double-wall carton made of 159-kg (350-Ib) test material is
adequate.

3. Use shock-absorbing material, 76 to 102 mm (3 to 4 in) layer, around all sides of the instrument to
provide a firm cushion and prevent movement inside the container.

4. Seal the shipping container securely.
5. Mark the shipping container FRAGILE.

Returning for Service

If you are shipping the RF plug-in to a Hewlett-Packard office or service center please include the
following information:

1. Your company name and address. _

2. A technical contact person within your company, and their complete phone number.
3. The complete model and serial number of the instrument.

4. The type of service required (calibration vs. repair).

5. Any other information that may expedite service.

A page of preprinted fili-in tags are provided for your convenience at the end of this section. When
making inquiries, either by correspondence or by telephone, piease refer to the instrument by model
and full serial number.

HP 83570A Instaliation
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POWER SUPPLY PLUG-IN INTERFACE CONNECTOR P1

/mm—\: AN INPUT
/ FM INPUT
@ﬂ-‘_‘/
Ne—uo
HOV— 1804 iyl NC
WV —— 3 go s6 +10V RETURN
+20V RETURN SENSE —— 6] o O 18| t20VSENSE
~10V UNREG 5| o g 1; +20V RETURN
~10V SENSE ; 4 ~10V
M
+10V RETURN 2 g ol — —10V RETURN SENSE
_40V SENSE — " _ 11| o © f1o —_— —40v
—40V RETURN ® ~40V RETURN SENSE
.
\< Alignment Pin
V TUNE
N

Figure 2-1. Interface Signals on Connector P1
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PLUG-IN INTERFACE CONNECTOR P2

L SSRO
GND DIG
+BVA
+15V
15V
GND ANLG
SO MGD
PWON

L RFM

L ZMRQ
L CNTR
GND DIG
LPIFLG
L PENMI
+5VB

L 1/OSTB
GND DG
L IRD
GND DIG
L i1A1Z
L1A10

L iAg

{ 1AB
GND DIG
L A3
LAY
GND DIG

AN

T

———

o

D7
105
103
101
GND DIG

N7

Vs

+5V UNREG
+5V UNREG
PIRPGTA
PIRPG1IB
GND ANLG
GND ANLG
L RTS

L RFB

L BPRC

. RFBRAO
LBP2
LPHRQ
+5VB
+5VE

GND DIG
GND DIG
/0 E2
GND DIG
PMROME
Lian
LIAS

LIAT

LIAS

LiA4

LIA2

LIAD

GND DIG
106

104

2

D0

HP 83570A

Figure 2-2. Interface Signals on Connector P2
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3
{TWO PLACES)

{TWQ PLACES)
ftem Quantity HP Part Number cb Description

1 1 9211-3515 5] Outer Carton
2 1 9211-3514 5 Inner Carton
3 2 9220-3409 6 Side Pads - Corrugated Cardboard
4 2 9220-3406 3 Foam Pads
5 1 - - Waveguide Foam Insert

not shown 1 9222-0945 3 Antistatic Bag - to cover instrument

2-6
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Figure 2-3. Packaging for Shipment Using Factory Packaging Materials
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Section Ill. Operation

INTRODUCTION

This section is divided into four major sections:

OPERATING CHARACTERISTICS explains the frequency resolution characteristics in CW and swept
modes.

FRONT AND REAR PANEL FEATURES.

OPERATING INSTRUCTIONS provides information on:
® RF plug-in configuration switch,

@ Operator's checks.

e [nternal, external detector, and power meter leveling.
¢ External FM modulation.

® RF power control.

¢ HP-IB

e Firmware revision number.

& Phase-lock operation.

OPERATOR’'S MAINTENANCE includes information om:

& Plug-in error codes
® Fuses

# Service tags

HP 83570A Operation 3-1/3-2
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OPERATING CHARACTERISTICS

FREQUENCY RESOLUTION

Two areas relating to frequency resolution must be considered; these are input resolution and dis-
played resolution. Input resolution refers to the number of bits (8 bits = 256 points}) used in the
HP 8350's 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 displayed on the HP 8350 FREQUENCY displays.

Input Resolution

Figure 3-1is a simplified block diagram of the frequency tuning circuits in the HP 8350. 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 (CF) and a AF
sweep width. Therefore the operation of all sweeps are set with & 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 determined by the AF DAC.

The CF DAC has 12 bits, hence 4096 points across the plug-in frequency band (including a 2%
overrange and a 2% underrange of the band). The analog output ranges from zero to ten volts, which
is used to specify the center frequency output of the plug-in. These parameters give the CF DAC a
resolution of 0.024% (2.4mV) over the full band (including overrange).

Resolution of center frequency is enhanced by a summed voltage generated by an 8-bit (256 points)
vernier DAC. Vernier range is set to + 0.048% of RF plug-in bandwidth (including overrange). Vernier
resolution is determined by dividing +0.048% bandwidth by 256 points (128 points either 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
DAG (two points on either side of CF). This increases CF resolution from 0.024% (2.4mV) to 0.00038%
(.04mV), and improves the relative accuracy of the CF by a similar factor. The absolute resolution
accuracy still depends on the CF DAC.

NOTE: When adjusting the vernier through its end point, the CF DAC is incremented or decremented
by the total value of the vernier (2 points on the CF DAC). At this time the accuracy of the center
frequency is again entirely dependent on the linearity of the CF DAC, 0.005% of bandwidth.

Table 3-1. Input Resolution

BAC Used Yoltage Resolution Frequency Resclution
CF 250 mv 2.158 MHz
Vernier 40 uv 33.721 kHz

AF 1 — 1/8 of band 10.0 mv 8.84 MHz

AF 1/8 — 1/64 of band 125 mv 1.11 MHz

AF = 1/64 of band 0.156 mV 138 kHz

Operation
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12 Bits N\ Tuning Voltage
CW/CF ~d 4096 Z 1o the
Points / HP 83570A

’

8 Bits +128 Vernier Points
Vernier ~ 286
Points —128 Vernier Points

!

10 Bits
AE-~4 1024
Points

Figure 3-1. Simplified Tuning Voitage Block Diagram

The AF DAC has 10 bits (1024 points). The analog input to this DAC ranges from —10 to +10 volts to
produce an even sweep on either side of the center frequency. The AF resolution improves with
narrower 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. The greatest resolution is provided for sweep widths less than
1/64 of the full band range. At these sweep widths, the resolution is further improved to 0.0015% of the
full band.

3-4 Operation HP 83570A
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Display Resolution

Center frequency in the CW mode, is always displayed with 1 MHz resolution. The display resolution
for center frequency varies from 10 MHz to 1 MHz depending on the span width (for AF = 8.53 GHz,
1MHz) when in the CF mode. Likewise, Vernier values are always displayed at a 100 kHz resolution.
The display resolutions for AF vatues vary with sweep width (Tabie 3-2 shows the AF mode displayed
resolution values versus displayed AF frequency sweep widths).

Table 3-2. AF Sweep Mode Displayed Resolution

AF Displayed Frequency Width
0 MHz 52.7 MHz 4.215 GHz 8.5 GHz
Displayed 100 kHz 1 MHz 10 MHz
Resoluticn
AF Display 0 MHz
indication 0.00 MHz 0.000 GHz 0.00 GHz
HP 83570A Operation
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FRONT PANEL FEATURES

()
(1D
(o)
®
®
®
O,
®

Figure 3-2. Standard Front Panel

1. [MTR]. Power meter automatic leveling control selection.
2. [EXT]. External automatic leveling control selection (negative crystal detector).

3. [INT]. Internal automatic leveling control selection. Selects the RF plug-in's internal crystal
detector/coupiler for leveling the output power at the front panel output connector.

4, ALC INPUT. BNC connector for power meter or external crystal leveling inputs.

5. CAL. Offsetcontrol for calibrating output power when leveling with a power meter or an external
crystal detector.

6. UNLEVELED iamp. This lights if the output power is unleveled.
7. RF OUTPUT. Type R42 waveguide connector.

8. [RF ON/OFF]. Turns RF power on or off. Used when zeroing a power meter, or zeroing an AC/DC
detector in DC mode or referencing an X-Y recorder.

9. [CWFILTER]. In CW mode, enables an oscillator tuning voltage filter to remove FM noise at the
RF output (automatically disabled in swept mode).

10. [POWER SWEEP]. Used to set an increase or decrease in the power relative to sweep
(dB/SWP).

11, [POWER LEVEL]. Used to set the RF output power level.

HP 83570A QOperation 3-7
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12. [SLOPE]. Used to set the frequency slope compensation in £ dB/GHz (for use with lossy
devices or waveguide).

13. POWER CONTROL KNOB. Used to control power level, power sweep, or siope.

14. POWER DISPLAY. Provides areadout of the selected power in dBm ({to a tenth of a dB), dB/GHz
{to a hundredth of a dB), or dB/SWP {0 a tenth of a dB).

15. PLUG-IN LATCH HANDLE. Used to remove, install, and latch the RF plug-in into the HP 8350
sweep oscillator.

3-8 Operation HP 83570A
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REAR PANEL FEATURES

Figure 3-3. Rear Panel Features

1. PULSE INPUT. External pulse or square wave moduiation input (TTL levels).

2. AUX OUTPUT. Type-N, 50 chm connector that provides an unleveled signal half the output
frequency.

3. SERIAL NUMBER LABEL. Contains a ten digit serial number (for use in any correspondence
concerning the plug-in) and applicable option number(s).

4. RF PLUG-IN INTERFACE CONNECTOR. Connector through which the RF plug-in receives and
sends digital and analog signals from and to the HP 8350.

5. RF PLUG-IN POWER SUPPLY INTERFACE CONNECTOR. Connector through which the RF
plug-in receives required power supplies, AM input, FM input, and VTUNE from the HP 8350.

HP 83570A Operation 3-9/3-10
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OPERATING INSTRUCTIONS

RF PLUG-IN CONFIGURATION SWITCH

The RF plug-in configuration switch is located on the digital interface assembly (A3), as shown in
Figure 3-4.

FRONT PANEL

Figure 3-4. RF Plug-In Configuration Switch Location

Configuration switch A3S1 is set at the factory for a combination of operating modes (see Table 3-3).
Using three of the eight switch sections, you can select other operating modes. Table 3-3 defines each
switch segment and the position of each for the different operating modes.

NOTE: Configuration switch setiings override the HP 8350 memory settings at instrument preset. If
you change the switch settings, you must press [INSTR PRESET] fo load memory with the new
configuration.

HP 83570A Operation 311
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Table 3-3. RF Plug-In Configuration Switch Settings

PESCRIPTION SWITCH NUMBER
1 2 3 4 5 8 7 8
Code for HP 83570A Plug-in 0 0 1 X X X X X
No BF Power at Instrument Preset X X X 1 X X X X
RF Powaer at instrument Preset X X X 4] X X X X
—6 MHz/V FM Sensitivity X X X X 1 X X X
—20 MHz/V FM Sensitivity X X X X 0 X X X
Direct-Coupled FM X X X X X 1 X X
Cross-Over Coupled FM X X X X X 0 X X
Switch A351 is set from the factory as follows:

Switch No. Position A3S1

1 0 CLOSED=@  OPEN=1

2 0

3 1 12345678

4 0

5 0 COMPONENT

6 0 ENENENERAN SLOE

7 X E ]

8 X

Switch positions:
1 = Open = High

0 = Closed = Low (Ground)
X = Don't Care

3-12 Operation HP 83570A


https://www.manualsplus.com/

OPERATOR’S CHECKS

The Operator's Checks found under the Operating Information portion of the HP 8350 Sweep
Oscillator Operating and Service Manual provides a quick evaluation (L.ocal and Remote) of the main
functions of both the HP 8350 and the 83570A.

if the instruments do not pass the operator's checks, the trouble may be in either unit. If you suspect
the RF plug-in, refer to Section VI, Service.

INTERNAL LEVELING

Internal leveling is the most convenient method of RF output leveling {the default mode at INSTRU-
MENT PRESET). A portion of the RF output power is internally coupled/detected and the resulting DC
voltage is applied to the automatic leveling control circuit {ALC) to maintain a constant power output.
The DC voltage is proportional to the RF power at low power levels and at high power levels the
voltage is proportional to the RF voltage.

EXTERNAL CRYSTAL DETECTOR LEVELING

The RF output power can be leveled externally using a two resistor power splitter (or external direc-
tional coupler) and a negative output crystal detector. The advantage of a directional coupler is that it
does not have as great a coupled loss as the 6 dB insertion loss of the power splitter, so you can
obtain a higher maximum teveled output power, however it will typically have more ripple and slope.

LEVELED
POHER
SHEEP HP B3S78R QUTPUT
OSCILLATOR RF PLUG-IN i POHER METER 0SCILLOSCOPE
BIRECTIONAL |

COUPLER i

SWEEP EXT MIR-ALC
INPUT

CRYSTAL é_?j
DETECTOR

BNC
TEE

Figure 3-5. External Crystal Detector Leveling Set Up
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3-14

Equipment

Sweep Oscillator ... ... . . e HP 8350
Power Meter ... ... . . . . . HP 436A
Power Sensor ... .. HP 8485A
Crystal Detector .. ... . HP K422A
Directional Coupler . ... ... . . . . i HP K752C
BNCTee ... ... . i i HP Part No. 1250-0781
10dB Attenuator . ... ... ... HP 8493C, Opt 010
Adapter Waveguide to 3.5mm(m) ... ... ... ... ... .... HP K281C
Oscilloscope .. ... . HP 1741A
Procedure

1. Connect the equipment as shown in Figure 3-5. Turn the instruments on and allow them to warm

up for at

least 30 minutes.

2. On the HP 8350, press [INSTR PRESET] [CW].

3. Onthe HP B3570A, press [EXT], and adjust the CAL adjustment for a power meter reading equal
to the reading on the plug-in front panel.

4. To use leveled RF power output to test external equipment, make the connection at the point
marked Leveled Power Output in Figure 3-5.

EXTERNAL POWER METER LEVELING

RF output power can be leveled using a power meter and a directional coupler {or power splitter).
Power meters that are compatible with the HP 83570A for power meter leveling applications are the
HP 432A/B/C, 436A, and 438A. For power meter leveling (ALC MODE [MTR}), the power meter is
used in conjunction with the internal leveling loop. Low frequency variations are handled by the power
meter and high frequency variations are handled by the internal leveling loop. When using power
meter leveling, limit the sweep time to 50 seconds for best power level accuracy. A sample of the RF
output signal is routed to a power meter which produces a dc voltage proportional to the RF signal
level. This dc signal is applied to the HP 83570A 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.

Operation
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SHEEP HP B3574AR
0SCILLOSCOPE OSCILLRTOR PLUG-IN

~ y DIRECTIONAL
- B
o . 88 . . -
SO0 OUTPUT
Q) mon '@g E © 5 b?:XT MTRAALC |
Jomod {32 NPT ADAPTER
A B
19 DB
SENSOR dfb ATTERURTOR
POUER BETER
CRYSTHAL
i H DETECTOR
NS LI l
\. J/
Figure 3-6. External Power Meter Leveling Set Up
Equipment
Sweep Oscillator .. ... . HP 8350
Power Meter ... .. e HP 436A
POWEr GBSO .. it e e HP 8485A
OSCilloSCOPE ...ttt e e e HP 1741A
Crystal Detector . ... ... .. . . e HP 8473C
Directional Coupler ... .. i i i s HP K752C
10dB Attenuater ... ... HP 8493C Option 010
(2) Adapter Waveguideto 35 mm{m) .............. ... .. HP K281C
Procedure
1. Turn the instruments on and allow 30 minutes for warmup.
2. Zero and calibrate the power meter/sensor.
3. Connect the equipment as shown in Figure 3-6.
4. Onthe HP 8350:

Press [INSTR PRESET].
Set SWEEP TiME to 100 sec.
5. On the HP 83570A:
Press [MTR] to select external power meter leveiing.
Set the power to maximum specified leveled output power (+10 dBm).

Adjust the ALC CAL for a —10 dBm reading on the power meter,

HP 83570A Operation
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6. On the HP 8350:

Press [SINGLE] to set the single sweep mode. Press [SINGLE] again to start a sweep. Note that if
you press [SINGLE] a third time, the sweep stops. Once single sweep is set, this key acts like an
onfoff switch for the sweep.

To use leveled RF output power for testing external equipment, make the connection at the point
marked Leveled Power Output, in Figure 3-8.

EXTERNAL FM

You can fraquency modulate (FM) the HP 83570A RF output signal by applying an external medulation
signal to the HP 8350 rear panel FM INPUT connector. A positive going voltage at the FM INPUT
causes the output frequency to increase, while a negative going voltage causes the output frequency
o decrease.

You can set the sensitivity of the modulating signal via the RF plug-in configuration switch (A3S1)
(refer to Table 3-3). The coupling is set for cross-over coupling and is not changeable.

RF POWER CONTROL

Power Level

The standard HP 83570A provides a maximum leveled RF output power of +10 dBm. A front panel
LED indicates when the RF output becomes unleveled. The power level is controiled by the front panel
rotary pulse generator (RPG), the HP 8350 data entry controls (keypad and step keys), or through
HP-1B control via the HP 8350. This function when enabled allows setting the output power level for all
ALC modes. Calibrated power level is available during internal leveling only.

You can turn off the RF output with the [RF ON/OFF] key. Power ON is indicated by the LED in the
center of the key. You can set the HP 83570A to have either maximum leveled output power or RF
power OFF at INSTRUMENT PRESET. Refer to Table 3-3 for the proper configuration switch setting
(A3S1).

Power Sweep

When this function is enabled (LED on) the RF output power can be swept both positively and negatively
over a selected power range. The level of the power sweep starting point is the power level pro-
grammed before the power sweep function is turned on. The settable range is 0 to +25.5 dB/SWP and
is limited by the dynamic range of the ALC loop.

The power sweep width can be entered via the keyboard, step keys, or the RF plug-in RPG. The level of
the power sweep end point is determined by the sum of the starting power level and the sweep width.
Power sweep is turned off and reset to 0 dB/SWP whenever INSTRUMENT PRESET is initiated.

3-16 Operation HP 83570A
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Siope

When this function is enabled (LED on) the frequency siope compensation can be set via the key-
board, step keys or the RF plug-in RPG. It allows positive slope compensation for devices with linear
losses proportional to frequency (cables) and negative slope compensation for devices with [osses
inversely proportional to frequency (waveguide). The settable range is 0 to +5 dB/GHz and is limited
by the dynamic range of the ALC loop. Slope is turned off and reset to 0 dB/GHz whenever INSTRU-
MENT PRESET is initiated.

Because of hardware/firmware limitations, the level of the power sweep end point due to slope
compensation, can not be greater than the difference between maximum leveled power and the
starting level of power sweep divided by the frequency span being swept. The calculation below
summarizes this statement as follows:

MAL LEV PWR — START PWR
FREQ SPAN

SLOPE dB/GHz =

HP-1B

All front panel functions, except for the ALC CAL adjustment can be altered by computer control via
the HP-IB connection on the HP 8350.

FIRMWARE REVISION NUMBER

Press [SHIFT] [9] [9] on the HP 8350. The plug-in firmware revision number appears in the
HP 83570A POWER display window. Various measurement systems {scalar, vector network ana-
lyzers) require a specific firmware revision.

PHASE-LOCK OPERATION

The HP 83570A RF output ({CW) signal may be phase-locked using an external phase-lock signal
applied to the HP 8350 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 source. If the CW frequency starts to drift, the phase difference between
the CW frequency and the reference frequency (reference osillator) is detected, producing a dc volt-
age. The dc voltage is a correction signal which restores the CW frequency to its previous point.
Stability of this CW frequency is determined by the stability of the reference oscillator. The CW filter
should be turned off in phase lock operation.

HP 83570A Operation 3-17/3-18
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OPERATOR’S MAINTENANCE

PLUG-IN ERROR CODES

The sweep oscillator CW/START/CF display will display plug-in error codes (50 to 99) or sweep
oscillator error codes. Information on plug-in error codes may be found in Section Vit (SELF TEST
and Table 8-2).

FUSES

HP 83570A power supplies are fused in the HP 8350 sweep oscillator. Refer to the HP 8350 Sweep
Oscillator Operating and Service Manual for fuse locations and replacement instructions.

BLUE SERVICE TAGS

if the HP 83570A requires service, you can send the instrument to your local HP service organization,
as described in Section 11, Instaltation. Before sending the instrument in, fili out and attach one of the
blue service tags. On the FAILURE SYMPTOMS/SPECIAL CONTROL SETTINGS portion of the tag,
record any error codes noted.

HP 83570A Operation 3-19/3-20
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INTRODUCTION

The procedures in this section test the electrical performance of the HP 8350 Sweep Oscillator/
83570A RF plug-in combination, with the plug-in specifications used as the performance standards.
The plug-in specifications are listed in Table 1-1, Section |, General Information. These performance
tests do not require access to the interior of the HP 83570A RF plug-in.

NOTE: Allow the MP 8350 Sweep Oscillator/83570A RF plug-in combination to warm-up for at ieast
one hour before you begin any performance tests.

EGUIPMENT REGUIRED

The equipment required to test the HP 83570A is listed in the Recommended Test Equipment Table in
Section i, General Information. Any equipment that satisfies the critical specifications given in the
table can be substituted for the recommended model.

OPERATION VERIFICATION

Operation Verification consists of performing the following tests:

# Frequency Range and Accuracy
¢ QOutput Amplitude

The HP-IB functions can be verified using the program listed in Section IV of the HP 8350 Operating
and Service Manual.

These tests provide reasonable assurance that the sweep oscillator and plug-in are functioning prop-
erly and should meet the needs of an incoming inspection (80% verification).

TEST RECORDS

Table 4-8 provides a tabulated index of the performance tests, their acceptable limits, and a column
for recording actual measurements. Use this test record when performing a calibration.

Table 4-7 is the test record to use for recording the results of an operational verification. A column for
recording pass/fail indications is provided. :

HP 83570A Performance Tests 4-1
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RELATED ADJUSTMENTS

Table 4-1 lists the performance tests, and references associated adjustments for each test that is
provided in Section V of this manual. If the result of a performance test is out of the specified limits, the

associated adjustment may correct this condition.

TEST SEQUENCE

Perform the tests in the order that they appear.

CALIBRATION CYCLE

For the HP 83570A, perform the tests in this section at intervals of twelve months or less.

Table 4-1.  Performance Tests and Related Adjustments

Performance Tests

HP 835704 Adjustment

4-1. Frequency Range and Accuracy
CW Accuracy

Swept Frequency Accuracy

Marker Accuracy

4-2. Qutput Amplitude

Maximum Leveled Power
Qutput Power Variation

Power Level Accuracy
Power Sweep
4-3. Frequency Stability Test
4-4, Residual FM Test
4-5. Spurious Signals Test
4-6. External Frequency Modulation Test

4-7. Square-Wave On/Off Ratio

¥
S

. Frequency Accuracy

. — 10V Reference on A6 YO Driver
. AB YO Driver DAC Calibration

. Freguency Accuracy

. belay Compensation

. ALC Adjustment

. —10V Reference on A8 YO Driver

. AB YO Driver Board DAC
Calibration

. Frequency Accuracy

. Delay Compensation

T

w1 n mg&mmm

F]

bk o bl

(,J'IU'I

5-7. Internal Leveled Fiathess
5-8. Power Calibration
5-9. ALC Gain Adjustment

g
5-7. Internal Leveled Flatness
5-10. Power Sweep

5-11. FM Driver

4-2 Performance Tests
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4-1. Frequency Range and Accuracy Test

SPECIFICATION

Frequency Range: 18.0 to 26.5 GHz
Frequency Accuracy {(20° to 30° C:

CW Mode +30 MHz

All Sweep Modes (sweep = 100 ms) + 55 MHz

Frequency Markers (sweep = 100 ms)

DESCRIPTION

+ 585 MHz +0.5% of sweep width

A frequency counter is used to check frequency range and accuracy in the CW mode. The frequency
counter is also used o check swept frequency accuracy and markers in the START/STOP mode.

SWEEP HP 83570R

FREQUENCY
OSCILEATOR RF PLUG-IN COUNTER
CNTR TRIG SWE INTFC B R
oDO 0QR . D:
STOP SWEEFR SWP INTFC B G868 888
” | o 8 sas o
RF QUTAUT 28 MH

100B ATTENURTOR
ROAPTER

508 MHz
T0 27 GHz

e

Figure 4-1. Freguency Range and CW Accuracy Test Setup

HR42 TO 3.5MK(F)

EQUIPMENT
Sweep Oscillator Mainframe . .......... .. ... it HP 8350
Frequency Counter ... .. ... . . it HP 5343A
10dB Attenuator ... ... .o HP 8493C Option 010
Cables {2), SMB(flto BNC(m) ............ HP Part No. 08350-60039
Adapter35mm(fitoWR42 ................. e HP K281C

PROCEDURE

1.

Connect the equipment as shown in Figure 4-1 and press [INSTR PRESET] on the HP 8350/
83570A. Allow at least one hour warm-up. Note that the sweep oscillator display indicates a start

frequency of 18.0 GHz and a stop frequency of 26.5 GHz.

HP 83570A

Performance Tests
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4-4

4-1. Frequency Range and Accuracy Test {Cont’d)

2. On the frequency counter, set the controls as follows:

LINE ON

SAMPLE RATE minimum (full CCW)
Range Connector As required :
Impedance Switch 50 Q

ACQ TIME (rear panel) FAST
Frequency Range

3. Press [CW] [1] [8] [GHz]. If the frequency counter reads greater than 18.00 GHz, rotate the HP
8350 CW control counterclockwise until the frequency counter reads 18.000 GHz or lower. Record
this reading on the test record.

4. Press [CW] [2] [6] [.] [5] [GHz]. If the frequency counter reads lower than 26.5 GHz, rotate the
CW controf clockwise until the frequency counter reads 26.500 GHz or higher. Record this reading
on the test record.

CW Frequency Accuracy

Table 4-2. CW Frequency Accuracy

CW Frequency Accuracy
18.50 GHz =30 MHz
22.25 GHz +30 MHz
26.50 GHz +30 MHz

5. Check the CW frequency accuracy for each CW frequency listed in Table 4-2. Verify that the
frequency counter indication at these points is within the accuracy tolerance specified. Record the
readings on the test record.

Swept Frequency Accuracy
6. On the frequency counter, press [RESET] [SWP M] (light on), [Blue Key] [1kHz].
7. On the sweep oscillator/RF plug-in:

Press [INSTR PRESET] and set the sweep time to 105 msec.

8. Press [START] [SHIFT] and [M2]. Check the frequency counter reading for a start frequency of
18 GHz 55 MHz and record the reading on the test record.

9. Press [STOP] [SHIFT] and [M2]. Check the frequency counter for a stop frequency of 26.5 GHz
+ 55 MHz and record the reading on the test record,

Performance Tests HP 83570A
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4"1 L]

Frequency Marker Accuracy

10.
11.

12.

HP 83570A

Table 4-3. Frequency Marker Accuracy

Sweep Range

Marker Frequencies

M1

M2

M3

M4

mMs

18.0 to 26.5 GHz

20 GHz

22 GHz

23.5 GHz

25 Gz

26 GHz

Set the HP 8350 markers to the frequencies listed in Table 4-3.

Press [SHIFT] [M2], and the first marker. Verify that the frequency counter reads within its

tolerance.

Repeat step 11 for each marker. Record the readings on the test record.

Frequency Range and Accuracy Test (Cont’d)

Performance Tests
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4-6

4-1A. Alternate Swept Frequency and Marker Accuracy Test

SHEEP WP 835768 FREQUENCY
GSCILLATOR RF PLUG-IN COUNTER OSCILLOSCOPE
o, \...__\
T o | ]
Sapdh & E%EEJ age 322352 0
|5 oo e me ) ||(FEs ZEsEs 5
SHEEP BF OUTPUT 1 INPUT
QUTPUT SREMMHz
} 70
1 27 GHz
FREQUENCY !
HETER I
ADAFTER WR42 |
TO 3.5HM(F) |
: ; .
H i CRYSTAL
{ ) DETECTOR
%, A
Figure 4-1A. Alternate Swept Frequency Accuracy Test Setup
EQUIPMENT
Sweep Oscillator Mainframe . ............ ... .00 ... HP 8350
Crystal Detector . ........... .. ... .. HP 8473C
Frequency Counter ................ ... ............. HP 5343A
Oscilloscope ....................... e HP 1741A
Frequency Meter 18.01t0265GHz ..................... HP K532A
Adapter WR42to 38 mm{f) ......... ... ... ... .. . ... HP K281C
PROCEDURE

1A.  Connect equipment as shown in Figure 4-1A.
2A.  On the sweep oscillator/RF plug-in:
Press [INSTR PRESET] then set sweep time to 105 msec.

NOTE: To use the frequency meter for swept and marker frequency accuracy, first calibrate the
frequency meter. Calibrate the meter by using the frequency counter to set the HP 8350 swept CW
frequency to each frequency listed on the test record, then connect the oscilloscope and adjust the
frequency meter to dip trace. Record difference between actual and frequency meter reading.

Performance Tests HP 83570A
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4-1A. Alternate Swept Frequency and Marker Accuracy Test
(Cont’d)

Swept Frequency Accuracy

3A. Adjust the frequency meter to move the notch on oscilioscope trace to the start frequency.
Check and record corrected frequency meter reading on test record.

4A.  Adjust frequency meter to move the notch on oscilloscope trace to the stop frequency. Check
and record corrected frequency meter reading on test record.

Frequency Marker Accuracy
5A. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET] and set sweep time to 105 msec.

BA. Setthe HP 8350 frequency markers to the frequencies fisted in Table 4-3. Adjust the frequency
meter notch over each marker and record the corrected frequency meter reading on the test
record.

HP 83570A - Performance Tests 4-7
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4-8

4-2. Output Amplitude Test

SPECIFICATION

Maximum Leveled Output Power (20° to 30° C)

Standard: +10 dBm
Power Variation (at specified maximum leveled power)
Internally Leveled: 1.4 dB
Power Level Accuracy (20° to 30° C)
Internally Leveled: +1.8 dB
Minimum Settable Powaer: —1dBm
DESCRIPTION
A power meter is used to check power level accuracy, maximum leveled output power, and power
variations.
SHEEP HP B2570R
OSCILLATOR RF PLUG-IH
-“/ x\
RF OUTRUT
ADAPTER HR4Z
TO 3.5HACF)
Figure 4-2,  Ouiput Amplitude Test Setup
EGUIPMENT

Sweep Oscillator Mainframe .............. .0 cvuurni. ...
Power Meter ... ... . .

POWer SBNSOT ... e

Performance Tests
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4-2. Output Amplitude Test (Cont’d)

PROCEDURE

Connect the equipment as shown in Figure 4-2. Do not connect the power meter/sensor to the HP
83570A power output. Allow at least one hour of warm-up.

On the power meter/sensor:
Press [dBm] mode.

Zero and calibrate the power meter, Set the CAL FACTOR to 100%. By leaving the CAL FACTOR
set at 100% it ensures minimum specifications will be met.

On the sweep oscillator/RF plug-in:

Press [INSTR PRESET]. Press SWEEP [MAN].

Maximum Leveled Power

4,
5.

Connect the power meter/sensor to the RF plug-in power output.
On the sweep oscillator/RF plug-in:

Slowly tune the FREQUENCY/TIME control and note the minimum power level in the range. Set
the frequency at this low power point, press [MAN] [X] [X] [.1 [X] [X]-

Adjust the POWER LEVEL control for a power meter reading of maximum leveled power
(UNLEVELED light off). Note and record the power level on the test record.

Output Power Variation

7.
8.

g.

On the power meter, press [dB REF].
On the sweep oscillator/RF plug-in:

Slowly tune the FREQUENCY/TIME control through the entire frequency range to locate the point
of maximum power deviation. Note and record the maximum power deviation on the test record.

On the power meter, press [dBm].

NOTE: If any readings exceed the specification, repeat the test using the exact CAL FACTOR infor-
mation listed on the power sensor and the calibration data provided for the attenuator. By using this
information you can reduce the measurement uncertainty to = 0.5 dB.

Power Level Accuracy

10. On the sweep oscillator/RF plug-in:

Set the power tevel for +10 dBm.

11. Slowly tune the FREQUENCY/TIME control through the entire frequency range and note the

maximum power level variations above and below the displayed power level setting. Record these
readings on the test record.

HP 83570A Performance Tests
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4-2. Output Amplitude Test (Cont’d)

12. Press [POWER LEVEL] [STEP SIZE] [2] [dBm]. Use the step down [ ] key to step the power
down 2 dB.

13. Repeat steps 11 and 12 to check the power level accuracy over the full calibrated range (down to
-1 dBm) and record the data on the test record.

Power Sweep Range

14. Press the following keys on the sweep oscillator/RF plug-in:
[SHIFTT [CW] [2] [6] [.]1[5] [GHz]
[TIME] [1] [0] [sec]
[POWER SWEEP]

15. Adjust the power sweep for maximum leveled power (UNLEVELED light off). Observe the power
meter display to verify a power sweep from at least —1dBm to +10 dBm. Record the power meter
level change on the test record.

16. Press [POWER SWEEP] to turn the power sweep function off.

4-10 Performance Tests HP 83570A
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4-3. Fregquency Stability Test

SPECIFICATION
Stability {CW mode)
With 10 dB Power Level Change: +1 MHz
With 3:1 Load SWR: +500 kHz
DESCRIPTION

A frequency counter is used to check frequency change due to output power level changes and load
impedance changes.

EQUIPMENT
Sweep Oscillator Mainframe ... ... .. ... ... ..o ot HP 8350
Frequency COUNTEr .. ... .. it i s HP 5343A
3dB AtenUator ... e HP 8493C Option 003
10dB Attenuator . ... ... . o HP 8493C Option (10
Sliding Short ... e e HP 11565A
16dBCoupler ... .. HP Part No. 0955-0125
Adapter WR42to 35 mm(f) ... .. ... ... i HP K281C
PROCEDURE
SWEEP HF B3570A FREQUENCY
OSCILLATOR RF PLUG-IN COUNTER
. \_\ s
I - R
Soect o BR 6 32822 o
R Yo -
. —— =
RE 5 Mz
QUTRUT TO 27 GHz
1onB
ATTENUATOR

AOARPTER WR42
7O 3.S5HH(F)

<

Figure 4-3. Frequency Change with 10 dB Power Level Change

Frequency Change with 10 dB Power Leve! Change

1. Connect the equipment as shown in Figure 4-3. Turn on the equipment and press [INSTR PRE-
SET] on the sweep osclllator/RF plug-in. Allow one hour warm-up.

HP 83570A Performance Tests 4-11
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4-12

4"3:

Frequency Stability Test (Cont’d)

On the sweep oscillator/RF plug-in, press [CW] [1] [8] [GHz] [POWER LEVEL] [0] [dBm].

On the frequency counter, rotate the SAMPLE RATE knob to HOLD. Press [SET] [OFS MHz]
[Blue Key]. Then rotate the frequency counter SAMPLE RATE knob counterclockwise back to the
normal position. Note the reading on the frequency counter.

On the sweep oscillator/RF plug-in, press [POWER LEVEL] [1] [0] [dBm].

Verify that frequency change is less than that given in Table 4-4. Record the reading on the test
record. Reset the RF plug-in output power to 0 dBm.

Repeat steps 2 through 5 for the remaining frequencies listed in Table 4-4.

Table 4-4. Frequency Change with Power Level Change

CW Frequency

Frequency Change

18.0 GHz +1 MHz
22.2 GHz +1 MHz
26.0 GHz +1 MMz
SHEEP HP 835708 FREGUENCY
OSCILLATOR RF PLUG-IN COUNTER
par \_‘
W?:ﬂ:c ? P
- !
a=gss = B | one 555 Lo
{65 - mooa pow soed OO {HEH - b)) £y @ 6RO g
RF QUTPUT 588 MHz
TO 27 Gz
3ne SLIDING
ROAPTER WR42 HTTENURTOR SHORT
TO 3.5HMCF) < h I}
1808
COUPLER

Figure 4-4. Frequency Change with 3:1 Load SWR Test Setup
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4-3. Frequency Stability Test (Cont’d)

Frequency Change with 3:1 Load SWR
7. Connect the equipment as shown in Figure 4-4.
8. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET] [CW] [1] [8] [GHz].
Press [POWER LEVEL] [6] [dBm].
9. On the frequency counter:
Rotate the SAMPLE RATE knob to HOLD.
Press [SET] [OFS MHKz] [Biue Key].
Rotate the frequency counter SAMPLE RATE knob counterclockwise, to its original position.

10. Move the adjustable short through its range and observe the frequency counter for the greatest
plus and minus frequency change. Check that the peak-to-peak change is no greater than that
listed in Table 4-5. Record the results on the test record.

11. Repeat steps 8 through 10 for remaining frequencies listed in Table 4-5,

Table 4-5. Frequency Change with 3:1 Load SWR

CW Frequency Frequency Change
18.0 GHz + 500 kHz
22.2 GHz + 500 kHz
26.0 GHz + 500 kMHz

HP 83570A Performance Tests

4-13



https://www.manualsplus.com/

4-4. Residual FM Test

SPECIFICATION

0.02 to 15 kHz Bandwidth, CW mode with CW Filter on: < 30 kHz Peak

DESCRIPTION

The RF output of the HP 83570A is displayed on a spectrum analyzer with direct readings using a
measuring receiver.

SHEEP HP B3570R

OSCILLATOR RF PLUG-IN SIGNAL RRRLYZER

T . o
8 .

ﬂxod:tbﬂorﬁ ugc EE §§

< OO oop =]

o oong Bao oo O] |1
e

’lgo O ¢ oo od

oo doood|l
- as coman
ool oot o

e

(=L o vow R n i Y v I 5]

IF QUTRUT
21.4MHz

DIV e | goon
omooo Soo g0 oooo
ooooes oo OR O o000

=) O et O

ROAPTER HR42
TO 3.SHELFS

=i

RDAPTER 3.5HN
TG TYPE M(H)

HEASURING RECEIVER

e
: & ANAPTER BHC(F)
s5ces 00DBOO g SO0 & llsa o TB TYPE R(N)
¢ a 2 oo INPLIT _J
o o008 (i :E'L

2 O QO oomoes

Figure 4-5. Residual FM Test Setup

EQUIPMENT
Sweep Oscillator Mainframe ............. ... .. .. ... .. .. HP 8350
Spectrum Analzyer ... ... ... . HP 85668
Measuring Receiver ....... ... .. ... ......... .. ... . ... HP 8902A
Adapter WR42to 3.5mm«(f) ............. ... .. .. ... .. HP K281C

Adapter 3.5 mm (m) to Type N (m)
Adapter BNC (f) to Type-N (m)

........... HP Part No. 1250-1743
.............. HP Part No. 1250-0780
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4-4. Residual FM Test (Cont’d)

PROCEDURE

1. Connect the equipment as shown in Figure 4-5. Allow at least one hour warm-up.
2. On the sweep oscillator/RF plug-in:

Press [INSTR PRESET] [CW] [2] [1] [GHz].
3. On the spectrum analyzer, press the following kéys:

[INSTRUMENT PRESET]

[CENTER FREQUENCY] [2] [1] [GHz]
[PEAK SEARCH]

[MKR—REF LVL]

[RES BW] [1] [MHz]

[FREQUENCY SPAN] [5] [0] [MHz]

Use the PEAK SEARCH and MKR-~CF functions as necessary to keep the signal in the center of
the screen. Then press:

[FREQUENCY SPAN] [0] [GHz]
4. On the measureing receiver, press the following keys:

[INSTRUMENT PRESET]
HIGH PASS FILTER [50 Hz]
LOW PASS FILTER [15 kHz]
[FM] [AUTOMATIC OPERATION]
[PEAK +] [PEAK HOLD]

Wait 30 seconds and record the displayed residual FM on the test record.

HP 83570A Performance Tests 4-15
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4-4A. Alternate Residual FM Test

DESCRIPTION

Residual FM is measured on the HP 85668 using the siope detection technique. This techique uses

the analyzer's IF filter skirt to slope detect the low order residual FM. The detected FM is then
dispiayed in the time domain on the HP 85668

The CW RF output signal is slope-detected by using the linear portion of a spectrum analyzer resolu-
tion bandwidth filter in the zero-span mode.

SHEEP HP B3570R

OSCILLATOR RF PLUG-IMW SIGHAL ARARLYZER
[_/ \_\_ - '_/ \_‘
.§ 0 S0 @me ss
Lt tid O oo ma
L - e e =1
R =g I =) RN
- | ————cn
C OIS £ o
ouTRUT et S D BoGn
Doomm ot 00 S oo
m‘__m C O el O
g
RF
INFPUT
ROAPTER MR42
TO 3.5RHN(F) :EI}

RORPTER 3,SHN(N}
TO TYPE N(M)

Figure 4-5A. Residual FM Test Sefup

EQUIPMENT

Sweep Oscillator Mainframe ................. ... ... ... HP 8350
Spectrum Analyzer ...... ... ... .. ... .., HFP 85668
Adapter WR42to 3.5 mm(f) .............. ... .. ... ... HP K281C

Adapter 3.5 mm (m)to Type N(m) ........... HP Part No. 1250-1743

PROCEDURE

1A, Connect the equipment as shown in Figure 4-5A.
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4-4A. Alternate Residual FM Test (Cont’d)

2A.

3A.

4A.

5A.

On the sweep oscillator/RF plug-in, press the following keys:

{INSTR PRESET]
[CW] [2] [1] [GHz]

On the spectrum analyzer, press the following keys:

[INSTRUMENT PRESET]
[CENTER FREQUENCY] [2] [1] [GHz]
[FREQUENCY SPAN] [5] [0] [MHz]
[PEAK SEARCH]

[MKR—CF]

[MKR—REF LVL]

[RES BW] [1] [0] [0] [kHz]

[VIDEO BW] [1] [0] [kHz]

SCALE [LIN]

Use the PEAK SEARCH and MKR—CF functions as necessary to keep the signal in the center
of the screen,

Press [FREQUENCY SPAN] and the step [ =] key to span down to 0 Hz. When 0 Hz frequency
span is reached, press the following keys:

[SWEEP TIME] [1] [0] [sec]

Press [CENTER FREQUENCY1] and use the Rotary Pulse Generator (RPG) control to keep the
signal between the 5th and 8th division from bottom screen. Refer to Figure 4-6.

Figure 4-6. Residual FM Check

Note the maximum peak-to-peak deviation to verify the residual FM is within tolerance and
record the data on the test record.

NOTE: The vertical sensitivity (in the 5th and 8th graticules only) is 11.1 kHz/div.

HP 83570A
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4-18

4-5. Spurious Signal Test

SPECIFICATION (below the fundamental at specified maximum leveled power; 20° to 30°C.)

Harmonics: = 25 dBc
Non-Harmonics: = 50 dBc¢
DESCRIPTION

The RF output signal from the sweep oscillator is displayed on a spectrum analyzer to verify that

harmonic and non-harmonic spurious signals are at or below the specified level,

SHEEP  HP 83570R
DSCILLATOR  RF PLUG-IK

SIGNRL RNALYZER

/ . \__‘

“. °3%gusss

| etk D922

RF LWL oDnoo

QUTPUT coone Baa (O o aaeo

plal et gmnﬁz oD 2 aoow
= O e 5 |

o
RF
INPLT
ROAPTER MR42
TA 3.SHH(F) 17
ABAPTER 3.5HHCM
TO TYPE M(N)
Figure 4-7. Spurious Signals Test Setup
EQUIPMENT
Sweep Oscillator Mainframe ........ ... ... ... .. ... .... HP 8350
Spectrum Analyzer ....... .. .. .. HP 85668
Adapter WR4Z2to 35 mm<{E ... . ... ... . .. HP K281C
Adapter 35 mm (m)to Type N{im} ........... HP Part No, 1250-1743

PROCEDURE

1. Connect the equipment as shown in Figure 4-7 and allow at least one hour warm-up.

2. On the spectrum analyzer, press the following keys:

[INSTR PRESET]
[ATTEN] [3] [0] [ +dBm]
[REFERENCE LEVEL] 2] [0] [+dBm].

Performance Tests
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4-5. Spurious Signal Test {Cont’d)

3. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET] [CW] [1] [81 [GHz]. Check that CW Filter is on (light on).

4. Onthe sweep oscillator/RF plug-in, adjust the CW control through the entire RF plug-in frequency
range and check for harmonic and non-harmonic spurious signals. Record the data on the test
record.

NOTE: The spectrum analyzer originates some mixing products that may appear on the display. If a
signal is in question, increase the spectrum analyzer input attenuation by 10 dB and note if the signal
decreases in amplitude by 10 dB. Return the attenuation to the original position. if the signal in
question comes from an external source, it will change by 10 dB as the attenuation is increased. if the
signal in question originates in the spectrum analyzer, the signal level will change by greater or less
that 10 dB, or it will not change at alt. '

Rotating the HP 8350 CW control can generate noise spikes. These signals should disappear when
you stop rotating the CW control.

If you find a spurious signal that appears out of specifications, first ensure that the fundamentat signal
amplitude is at the maximum specified power ievel, then check the spurious levei by substituting a
Known amplitude signal on the spectrum analyzer.
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4-20

4-6. External Frequency Modulation Test

SPECIFICATION

Maximum Deviation

0 to 100 Hz: +75 MHz

100 Hz to 1 MHz: +7 MMz

1 MHz to 2 MHz: +5 MHz

2 MHz to 10 MHMz: +1.0 MHz
PESCRIPTION

The RF output is modulated with a 100 Hz, 1 MHz, 2 MHz, and a 10 MHz external signal. The 100 Hz
deviation is measured directly on a spectrum analyzer. The deviation at higher frequencies is mea-
sured using a delay line discriminator and an oscilloscope to observe an increase in the modulation

untii distortion occurs. The frequency change is measured on a frequency counter.

EQUIPMENT

Sweep Oscillator Mainframe ............................

Spectrum Analyzer ........ ... ...

Oscilloscope ... ... . e

Frequency Counter ... ... . . i
Function Generator/Synthesizer . ......................

10dB Aftenuator .. ... .. e HP 8493C Option 010
Power Splitter ...... ... ... .. ... . .

Delay Line Discriminator .. ..................... ... See Figure 1-3
Adapter Type-N{fi)to BNC () ............... HP Part No. 1250-1536
Adapter WR42to 3.5 mm({)h ................... HP Part No. K281C
Adapter 3.5 mm{m)toType N{m) ........... HP Part No. 1250-1743
BNCTes ... ... . ... . . HP Part No. 1250-0781
Adapter 3.5 mmimito 3.5 mm{m) ............ HP Part No. 1250-1748
50 Ohm Feedthru Termination .........................

Performance Tests
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4-6. External Frequency Modulation Test (Cont’d}

PROCEDURE
SHEEF HP 83570R
DSCILLRTOR RF PLUG-IN SIGHAL ANALYZER
S Pt S~

ODC} o mo o
Tod A oo oh
& o oo S0

B

i gm gl
INFPUT [o ) O
[ 28 & B
4 |
50 OHM

=0 B

t{::D [=R=F=I
FEEDTHRU " Hiooooo ac::s =2 g ggggﬁ
ouTPUT [ md et} Dr::m cooRoR
woooDs Doe B0 £ 0nes
=] A O s O
RF
INPUT
ROAPTER HR42
TO 3.3HM(F) :Ii}
ADAPTER 3.5MAN
TO TYPE (M)
FUHCTION GEMERATOR
If \_\
oo OO0 moouso OO sooon
son OO DO0D00 oo .
- OOICIEND
@ [ R =T T L L] 2 o.0
5@ Ok
k . QUTPLT

Figure 4-8. 100 Hz External Frequency Modulation Test Setup
100 Hz Modulation

1. Ensure that the RF plug-in configuration switch (A351} is set to - 20 MHz/V, Direct Coupled FM
{see Section 11, Operation for details on how to set A3S1).

2. Connact the equipment as shown in Figure 4-8. Turn all instruments on and allow them to warm-
up for 30 minutes.

3. Onthe sweep oscillator/RF plug-in:
Press [INSTR PRESET] and [CW] [2] {1] {GHz].
Press [DISPL. BLANK] to turn off the display bianking.
Press [CW FILTER] to turn the filter off.
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4-6. External Frequency Modulation Test {Cont’d)

4. On the spectrum analyzer press:

[INSTRUMENT PRESET]
[START FREQ] [2] [1] [GHz].

[PEAK SEARCH] [SIGNAL TRACK] [MKR—CF]
[FREQUENCY SPAN] [4] {0] [0] [MHz]
[SIGNAL TRACK].

5. On the function generator/synthesizer:
Set the frequency to a 100 Hz sinewave, with minimum amplitude.

Use the modify and step up keys to slowly increase the amplitude. Monitor the signal on the
spectrum analyzer. Deviation from the center line should be symmetrical at first, and become non-
symmetrical as deviation increases.

6. Note the point at which the deviation becomes non-symmetrical and verify that the modulation is
greater than =75 MHz from center screen. Record this reading on the test record.

SHEEP HP 83370R SYNTHESIZER/
CSCILLATOR RF PLUG-IK FUNCTION GEWERRTOR BSCILLOSCOPE

oas OO0 osoomem G0 acooe

FHOINPUT | N i -

ooa QO DOSGD go N 'O
. @ o . © Q
3 & CO0n e,
2 OHM ! £ O
U Rateh LE?OD;‘:DO%) C%
A B
58 OHH
RDAFTER WUR42 FEEDRUUBH
TO 3.5MMCF) ey, _— ‘%',‘ o
BNC
TEE
FREQUENDY
COUNTER ] ADAPTER 3.5t
] T0 3.5¢m)
1008 DELAY LINE
| ATTERURTOR BESCRIHINATOR )

OHER
SPLITTER

Figure 4-9. Test Setup for >>100 Hz Frequency Modulation

FM Modulation >100 Hz

7. Connect the equipment as shown in Figure 4-9. Do not connect the function generator/synthe-
sizer,

8. On the oscilloscope, set both inputs to 50 ohms.
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4-6. Externa! Frequency Modulation Test (Cont’d)

10.

11.

12.

13.

14.

15.

16,

On the functon generator/synthesizer, set the frequency to 1 MHz. Set the output amplitude to 0.1
volt peak-to-peak.

On the sweep oscillator/RF plug-in:

Press [CW] and adjust the CW VERNIER for a delay line discriminator output of 0 V, as observed
on Channe! A of the oscilloscope. Note the frequency counter display.

Connect the function generator/synthesizer output to the rear panel FM INPUT on the HP 8350,
and adjust the oscilloscope (Channe! A) for a clear display of the function generator/synthesizer
sinewave.

On the function generator/synthesizer, increase the output amplitude until the deviation displayed
on Channel A becomes non-symmetrical or distorted. Use the oscilloscope Channel B to monitor
the function generator/synthesizer output. If the output is offset, the test Is invalid.

On the oscilloscope, mark the positive and negative peaks of the sinewave displayed on Channel
A with a grease pencil. ;

Disconnect the function generator/synthesizer from the FM INPUT on the sweep oscillator. Adjust
the CW/CW VERNIER to the grease pencil marks. Note the frequency counter reading.

Calculate the difference between the frequency counter reading in step 10 and the reading in step
14. Verify that the difference is greater than = 7 MHz. Record this reading on the test record.

Set the function generator/synthesizer to 2 MHz then 10 MHz repeating steps12 through 15 for
each frequency and record the results on the test record.

HP 83570A Performance Tests
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4-24

4-7. Square-Wave On/Off Ratio and Symmetry Test

SPECIFICATION

On/Off Ratio: = 25dB
Symmetry: 40/60
DESCRIPTION

SHEEP HP B3570R
OSCILLATOR RF PLUG-IN SIGRRL RNALYZER

P - e >

- O &t oon od

(AR i)
oo

it}

EQUIPMENT

ROAPTER HR42
TO 3.5HKIF) a1
RDAPTER 3.S5HM(H)
TO TYPE NCM)
Figure 4-10). AM On/Off Ratio and Square-Wave Symmetry Test Setup
Sweep Oscillator Mainframe .. .............. ... ......... HP 8350
Spectrum Analyzer ...... e HP 85668

Adapter Type-N {m) to 3.5 mm {m)

........... HP Part No, 1250-1743
Adapter WR42 to 3.5 mm (f)

.......................... HP K281C

PROCEDURE

1.

The On/Off ratio is checked on the amplitude axis of a video triggered spectrum analyzer display. The
symmetry is checked by calculating the On/Off ratio on the frequency axis.

Connect the equipment as shown in Figure 4-10. Turn all instruments on and allow them to warm-
up for 30 minutes.

Performance Tests

HP 83570A


https://www.manualsplus.com/

4-7. Square-wave On/Off Ratio and Symmetry Test (Cont’d)

2. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET] [CW] [2] [1] [GHz] [POWER LEVEL] {0] {dBm].
Press [LIMOD] to turn square-wave modulation on (light on).

3. On the spectrum analyzer, press the following keys:

[CENTER FREQUENCY] [2] [1] [GHz]
[PEAK SEARCH]

[MKR—REF LVL]

[SIGNAL TRACK]

[RES BW] verify or set [3] [MHz]
[FREQUENCY SPAN] [5] [0] [MHZz]
[ZO0M]

[FREQUENCY SPAN] [C] [GHz]
[SIGNAL TRACK]

TRIGGER [VIDEO]

For 1 kHz: SWEEP [TIME] [.] [5] [usec].
For 27.8 kHz: [SWEEP TIME} [5] [0] [usec]

4. On the spectrum analyzer, adjust the reference level, if necessary, to set the signal to the top of
the display. Adjust the video trigger LEVEL for a stable signal. Verify that the On/Off ratio (peak-to-
peak signal variation) is greater than the value given on the test record.

5. Verify that the square-wave symmetry is between 40 and 60 percent. Record the data on the test
record. :
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Table 4-6. Performance Test Record (1 of 2)

Tested by
Serial No Date
Humidity” Temperature”
(*optional)
SPECIFICATIONS TESTED Ste TEST LOWER | MEASURED UPPER
Lirnits B Conditions LERGIT VALUE LIMET
4-1. FREQUENCY RANGE AND
ACCURACY
Frequency Range Start Frequency =18 GHz 18.000 GHz
Stop Frequency=26.5 GHz | 26.500 GHz
CW Frequency Accuracy 5. |CW Frequency=18.50 GHz | 18.47 GHz 18.53 GHz
CW Frequency=22.25 GHz | 22.22 GHz 22.28 GHz
CW Frequency=26.50 GHz | 26.47 GHz 26.53 GHz
Swept Frequency Accuracy 18 GHz + 55 MHz 17.945 GHz 18.055 GHz
26.5 GHz + 85 MHz 26.445 GHz 26.555 GHz
Frequency Marker Accuracy 12. M1 at 20 GHz 18.945 GHz 20.055 GHz
M2 at 22 GHz 21.945 GHz 22,055 GHz
M3 at 23.5 GHz 23.445 GHz 23.555 GHz
M4 at 25 GHz 24.945 GHz 25.055 GHz
M5 at 26 GHz 25.945 GHz 26.055 GHz
4-1A. ALTERNATE SWEPT
FREQUENCY AND
MARKER ACCURACY
Swept Frequency Accuracy 3A. 18.0 GHz + 55 MHz 17.945 GHz 18.055 GHz
4A. 26.5 GHz + 55 MHz 25.945 GHz 26.555 GHz
Frequency Marker Accuracy GA. M1 at 20 GHz 19.945 GHz 20.055 GHz
M2 at 22 GHz 21.945 GHz 22.055 GHz
M3 at 23.5 GHz 23.445 GHz 23.555 GHz
M4 at 25 GHz 24.945 GHz 25.055 GHz
Mb5 at 26 GHz 25.945 GHz 26.085 GHz
4-2. OUTPUT AMPLITUDE
Maximum Leveled Power 8. +10.0 dBm +10.0 dBm
Output Power Variation 8. 1.4 dB
Power Level Accuracy 11. +10 dBm +8.2 dBm +11.8 dBm
13. +8 dBm +6.2 dBm +9.8 dBm
+6 dBm +4.2 dBm +7.8 dBm
+4 dBm +2.2 dBm +5.8 dBm
+2 dBm + 2dBm | +3.8 dBm
0 dBm —1.8 dBm -+1.8 dBm
-1 dBm —2.8 dBm + .8 dBm
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Table 4-6. Performance Test Record (2 of 2)

SPECIFICATIONS TESTED | _ ' TEST LOWER | MEASURED | UPPER
Limits » Conditions LEMIT VALUE LIMIT

4-2. QUTPUT AMPLITUDE
(cont'd.)

Power Sweep Range 15, 18.0 10 26.5 GHz 11 dB

4-3. FREQUENCY STABILITY
Frequency Change with

10 ¢dB Power Level Change 5. 18.0 GHz 17999GHz | | 18.001 GHz
22.2 GHz 21199 GHz | e | 22.200 GHz
26.5 GHz 26499 GHz | | 26501 GHZ
Freguency Change with
3:1 Load SWR 10. 19.0 GHz 18.8995 GHz: .. | 19.0005 GHz
11. 222 GHz 221885 GHz | ... | 22.2005 GHz
26.0 GHz 259995 GHz | e | 26.0005 GHz
4-4. RESIDUAL FM 4, 0.02 to 15 kHz BW —— 30 kHz
4-45. ALTERNATE RESIDUAL FM
5A. 0.02 to 15 kHz BW ——— 30 kHz
4-5. SPURIOUS SIGNAL
Harmonics 4, 18.0 to 26.5 GHz 25 dBc
Non-Harmonics 18.0 to 26.5 GHz 50 dBe
4-5. EXTERNAL FREQUENCY
MODULATION
CW at 21 GHz 6. 0 to 100 Hz 20925GHZ | e | 21.075 GHz
15. 100 Hz t0 1 MHz 20893GHz | — | 21.007 GHz
18. 1 MHz to 2 MHz 20995 GHZ | e | 21.005 GHz
2 MHz to 10 MHz 20999 GHz | e | 21,001 GHz
4-7. SQUARE-WAVE ON/OEF
AND SYMMETRY
CwW at 21 GHz 4. On/Off Ratio 25 dB
5, Symmetry 40% — 60%.
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Table 4-7. Operational Verification Test Record

Tested by

HP 83570A RF PLUG-IN
Serial No Date
Specification Pass Fail
4-1. Frequency Range and Accuracy Test
Frequency Range 18 to 26.5 GHz
CW Frequency Accuracy 18.5 GHz £ 30 MHz
22.25 GHz + 30 MHz
26.5 GHz *+ 30 MHz
Swept Frequency Acclracy 18.0 GHz + 55 MHz
26.5 Gl_-iz + B5 MHz
Frequency Marker Accuracy
M1 at 20 GHz +55 MHz
M2 at 22 GHZ + 55 MHz
M3 at 23.5 GHz + 55 MHz
M4 at 25 GHz + 55 MHz
M5 at 26 GHz + 55 MHz
4.2 Output Amplitode Test
Maximum Leveled Power + 10 dBm
Output Power Variation + 10dBm + 1.4 dB
Power Level Accuracy
+ 10.0 dBm + 1.8dB
+ 8.0 dBm + 1.8dB
+ 6.0 dBm + 1.8 dB
+ 4.0dBm + 1.8dB
+ 2.0dBm + 1.8 dB
+ 0dBm + 1.8d8B
— 1.0 dBm + 1.8dB
Power Sweep Range
- 18.0 to 26.5 GHz +11.0dB
*HP-1B
*The HP-IB functions can be verified using the program
listed in Section IV of the HP 8350 Operating and Service
Manual,
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INTRODUCTION

This section provides adjustment procedures for the HP 83570A RF plug-in. These procedures should
not be performed as routine maintenance but should be used after replacement of a part or compo-
nent, or when performance tests show that the specifications of Table 1-1 cannot be met. Table 5-1
lists the adjustment titles with short descriptions in order of appearance. Table 5-2 lists the adjust-
ments that must be performed after an assembly or an RF component has been replaced. Each
procedure includes a test setup diagram and one or more adjustment location Hlustrations.

Adjustment Procedures
Adjustment procedures are given in the proper sequence to allow for interrelated adjustments.

NOTE: Aliow a minimum of 30 minutes of warm-up for all equipment prior to making any adjust-
ments. Use a non-metallic adjustment tool whenever necessary.

SAFETY CONSIDERATIONS

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

WARNING

Adjustments in this section are performed with power supplied to the
instrument while protective covers are removed. There are voltages at
points in the instrument which can, if contacted, cause personai injury.
Be extremely careful. Adjustments should be performed only by a skilled
person who is aware of the hazards involved. Capacitors inside the
instrument may still be charged, even if the instrument has been discon-
nected from its source of supply.

HP 83570A Adjustments 5-1
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EQUIPMENT REQUIRED

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

in each procedure.

Table 5-1. Adjustments

Adjustment Number
and Name

Description

Potentiomeler{s}
Affected

5-1. VREF/Oscillator

Adjusts the +8V reference voltage supply and YIG

A7R60 (VREF) and

Bias oscillator bias. A7R47 (YIG BIAS)
§-2. 10V Reference on | Adjusts the —10V reference power SUppily. ABRZ21 (—10V)
A8 YO Driver

5-3. A6 YO Driver Board
DAC Calibration

Adjusts the offset and slope DAC step sizes.

ABR11 (G), ABR30 (OFS),
and ABR25 (ZRO)

5-4. Frequency Accuracy

Adjusts the frequency end points for accuracy.

1 ABS1 (GAIN)-and -

ABS2 (CFFSET)
5-5. Delay Adjusts the delay compensation for fast sweep A7RT0 (DLY SL) and
Compensation speeads. A7R69 (DLY OFS)
5-6. ALC Adjusts the main ALC amp for a rough power A4R8 (1 Hi),
calibration. A4R10 (1 MD),
A4R12 (1 LO),
A4R15 (GAIN),
A4R78B(OFS 3),

A4R81 (OFS 1), and
A4R82 (OFS 2)

5-7. Internal Levelad
Flatness

Adjusts the frequency vs. power to maximize
power output.

A5R34 (BP1),
A5R36 (BP2),
A5R38 (BP3),
A5R40 (BP4),
A5R41 (SL1),
ABR42 (SL2),
A5R43 (SL3),
A5R44 (SL4) and
A5R48 (SLP)

5-8. Power Calibration

Adjusts power calibration over power range.

A4RS (1 HI),
A4R10 (1 MD) and
A4R12 {1 LO)

FM coil,

5-8. ALC Gain Adjusts the overall gain of the ALC loop. A4R15 (GAIN)
Adjustment,
5-10. Power Sweep Adjusts the output of the power sweep circuit for ABR50 (PWSP)
correct sweep.
5-11. FM Driver Adjusts the best overall frequency response of the | A5C14 (LO),

ASR19 (FM OFFSET),
ABR31, and ASR75 (H1).

Adjustments
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HP 83570A

Table 5-2. Related Adjustments

Assembly Required
or Replaced

Related Adjustmentis

A1 Front Panel

A2 Doubler

A3 Digital Interface
A4 ALC

A5 FM

AB YO Driver

A7 Bias

AB Motherboard
AS YIG Oscillator

None Applicable

5-7, 5-8 and 5-9

None Applicable

5-8, 5-7, 5-8 and 5-9

5-7, 5-8, 5-8, 5-10 and 5-11
5-2,5-3 and 5-4

5-1 and 5-5

None Applicable

5-1, 5-4, 5-5, §-7, 5-8 and 5-11

Adjustments

5.3/5-4
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5-1. V REF/Oscillator Bias Adjustment

DESCRIPTION

The reference voltage is adjusted to +8.00 V. The Oscillator bias is adjusted in accordance with the
voltage requirements noted on the label of the A9 YIG Oscillator (YO).

EQUIPMENT
Sweep Oscillator Mainframe . ... ... ... oo oo HP 8350
Digital Voltmeter . ... .. . HP 3456A
SHEEP
nscm.nmn DIGITAL YOLTMETER
o P S
N—— — S l T o oo o &
o HP 83570R Bmoooass QU
st H ;‘f‘;ﬁf RF PLUG-IN S Shhooooaas @
s QU S00 0000 oao !! A

Figure 5-1. V REF/QOscillator Bias Adjustment Test Setup

PROCEDURE

1. Connect the equipment as shown in Figure 5-1. Allow the equipment to warm-up for 30 minutes.

2. Turn AC line power off. Refer to Figure 5-2 and disconnect the YO wiring harness (W5) and the
Doubler wiring harness (W13). Return AC line power to the instrument.

3. Connect the DVM HI to A7TP1 and DVM LO to chassis ground. Adjust A7R60 (VREF) for a DVM
indication of 8.00 + 0.020V. Refer to Figure 5-3.

4. Connect the DVM HI to A7TPS. Adjust A7R47 (YIG BIAS) to the bias voltage stamped on the YO label.

5. Turn ACline power off. Reconnect wiring harnesses (W5) to the YO and (W13) to the Doubler. Return ACline
power to the instrument and verify the proper voltage level at A7TP6. Readjust A7R47 if necessary.
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5-1. V REF/Oscillator Bias Adjustment {Cont’d)

W13

W5 \

~ Figure 5-2.  Location of YO Wiring Harnesses (W5 and W13)

R7RE6A A?R47
VREF R7TH1 YIG BIRS A7TPE

Figure 5-3. V REF/Yig Bias Adjustment Location

5-6 Adjustments
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5.2. —10V Reference On A6 YO Driver

DESCRIPTION

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

EQUIPMENT
Sweep Oscillator Mainframe .. .. ... ... ... ..o oL HP 8350
Digital Voltmeter ... ... ... .. . . HP 3456A
SUEEP
nscn.unan DIGITAL VOLTRETER

e S

”—DDD MODEDQHBG =}

HP 835708 cagocoace O

RF PLUG-IN S Sooogoosia Yee

. A

Figure 5-4. — 10V Reference Adjustmeni Test Setup

PROCEDURE

1. Connect the equipment as shown in Figure 5-4. Allow the equipment to warm-up for 30 minutes.
2. Connect DVM HIl to ABTP3. Connect DVM LO to ABTPS.
3. Adjust ABR21 {—10) for —10.000 = 0.001V. Refer to Figure 5-5.
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5-2. —10V Reference On A6 YO Driver (Cont’d}

AER21
-18 ARTP3  ABTPS

Figure 5-5. — 10V Reference Adjustment Location
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5.3, A6 YO Driver Board DAC Calibration

DESCRIPTION

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

A7 Bias assembly must be removed during this procedure to eliminate a DC offset.

EQUIPMENT

Sweep Osciliator Mainframe

Digital Voltmeter

.

SHEEP
GSCILLATOR
.

P

A oo
sendz 2 BHY

oo oo )

Figure 5-6. YO Driver Adjustments Test Setup

PROCEDURE

NOTE: YO Driver Board adjustments should be avoided if possibie. Set up equipment as shown in
Figure 5-6 and perform step 10 in Adjustment 5-4 (Frequency Accuracy) to check frequency accuracy
and sweep linearity across the band. If frequencies are within + 30 MHz tolerance, do not make these

YO Driver Board adjustments.

1. Connect the equipment as shown in Figure 5-6. Allow the equipment to warm-up for 30 minutes.
Turn off line power, Remove the A7 Bias assembly from the plug-in. Return power to the instrument.

HP 83570A

............................ HP 8350
............................... HP 3456A
BIGITAL YOLTHETER
,/ S,
i
[ (AR < O 00D s o
o - HEP B83IS70R mmmmwaﬁnnu (ol
a5 [] I PLUG- 1N llz 5828555 00a 9*®
-
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5-3. YO Driver Board A6 DAC Calibration (Cont’d)

2. Float ground on DVM and connect DVM LO to ABTP13 (+ 20V FREQ REF). Connect DVM Hi to
ABTP16 (COLLECTOR). Refer to Figure 5-7.

3. On the sweep oscillator/RF plug-in:
Press [CW] [2] {6] [.] [5] [GHz].

Press the following keys:

[SHIFT] [0] [0} Initiates Hex entry mode (See Figure 5-8)

[2] {GHz s] 8] [0] Address location 2C80 (Displayed in the Frequency Window)
[M2] Enables Data Input

[0} [O] Hex Data

Press [ ] t0 step up to address 2C81.
Enter hex data [4] [0].
Press [ ] to step up to address 2C82.
Enter hex data [0] [0].

NOTE: SHIFT 00 selects the hex data entry mode, making key M1 function as address code
entry, and key M2 as data code entry. For further description of hex programming refer to
OPERATOR INITIATED TESTS in Section VHI (Service Section).

4. Note DVM indication. If it is not approximately equal to —6.2500 V, adjust A6R11 (G) for —6.2500
+ 0.001V. Note the actual value obtained.

5. On the sweep oscillator/RF plug-in:
Enter hex data [BKSP] [BKSP] to change data at address'2082 to FF.
Press [ ] to step down to address 2C81.
Enter hex data [4] [BKSP].
6. Adjust ABR30 (OFS) for a voltage reading of 19.247 + 0.001V.
7. On the sweep oscillator/RF plug-in:
Enter hex data [0] [BKSP].
8. Adjust ABR25 (ZRO) for —12.6218 + 0.001V.
9. On the sweep oscillator/RF plug-in:
Enter hex data [GHz s] [0].
Press [# ] to step up to address 2082,
Enter hex data [0] [0].
10. Adjust ABR11 (G) for a DVM indication of —19.5000 = 0.001V.
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5.3. YO Driver Board A6 DAC Calibration (Cont’d)

11. Repeat steps 3 through 6 to ensure that a voltage reading of 19.247 + 0.001V is present.

12. Turn off line power. Reinstall A7 Bias assembiy. Return power to instrument.

ABR3E  ABR25 ABRI! AsTPI ABTRLE
OFS ZRO G +28V FREQ REF  COLLECTOR

SN\
e

O E M

Figure 5-7. YO Driver Adjustments Location

=== DATA ENTRY —-———j/c

2
N

—
i g
H.
g
e
=

-

g
o@al

" w z Y o~
[+} =
| =%
m

Figure 5-8. Front Panel Hexadecimal Entry Keys
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5-4. Frequency Accuracy

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 A8 assembly and displays the byte in hexadecimal form in the POWER
window. As the plug-in RPG is adjusted, the plug-in ROM reads the count, adjusts the POWER display,
and updates the Offset DAC (low end) or Scaling DAC (high end) to correct the output frequency. When
the external counter and 8350 front panel FREQUENCY readings match, the hex digits displayed in the
POWER window indicate the proper settings for the FREQ CAL switch, A651 or ABS2.

EQUIPMENT
Sweep Oscillator Mainframe .......... ... ... . ol HP 8350
Frequency Counter ............ s HP 5343A
10 dB AHenUator ... ... HP 8493C Option 010
Adapter ... HP K281C
SWEEP HP 83570R FREQUENCY
O5CILLATOR  RF PLUG-IN COUNTER
. o,

""
ges gps .
ooo nns

OUTPUT

ADRPTER WR42
TO 3.SHANCF)

Figure 5-9. Frequency Accuracy Adjustment Test Setup
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5-4. Frequency Accuracy (Cont’d)

PROCEDURE
1. Connect equipment as shown in Figure 5-9. Allow the equipment to warm-up for ONE hour before
performing this adjustment.
2. Onthe sweep oscillator/RF plug-in:
Press [INSTR PRESET].
Press [CWT]{1] [8] {GHz].
Press [SAVEnR] [11.
Use the [« ] key to step up to 26.5 GHz.
Press [RECALLnN] [1] and 18.000 GHz should be displayed in the FREQUENCY window.
Press [SHIFT] {9] [C]. This selects low end frequency calibration mode.
Adjust plug-in RPG for a reading of 18.000 GHz on external frequency counter.

3. Set switch ABS1{(OFFSET DAC) for the value displayed in the POWER window (See Figure 5-10
for switch location). Note the hex number for subsequent verification. Refer to the diagram in
Figure 5-11.

ABS1 AB52
FRONT PANEL OFFSET GAIN

\

Figure 5-10. Frequency Calibration Adjustments Location
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5-4. Frequency Accuracy (Cont’d)

4. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET], then [RECALLn] [1].

5. Verify that a setting of 18.000 GHz on the 8350 produces an 18.000 GHz + 30 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 the A6S1 switch
settings. If this number does not agree with the number obtained in step 3, the switch was not set
properly. Repeat the procedure.)

6. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET], then [RECALLN] [1].
Press [CW] [STEP SIZE] {5] [0] [0] [MHz].
Step up the band using the [a] key until 26.500 GHz is displayed in the FREQUENCY window.
Press [SAVEnN] [2].
Press [SHIFT] [9] [1]. This selects high end frequency calibration mode.
Adjust the plug-in RPG for a reading on the external frequency counter of 26.500 GHz.

7. Set A6S2(GAIN DAG) for the reading displayed in the POWER window (See Figure 5-10 for switch
location). Note the hex number for subsequent verification. Refer to Figure 5-11.

8. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET], then [RECALLn} [2], and repeat from step 7 as required.

9. Verify that a setting of 26.500 GHz on the 8350 produces a 26.500 GHz £ 30 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 ABSZ switch
settings. If this number does not agree with the number obtained in step 6, the switch was not set
property. Repeat the procedure starting with step 6.)

10. On the sweep oscillator/RF plug-in:

Press [CW]. Manually adjust the RPG across the band and check for corresponding external
counter readings + 30 MHz. Check at 20.0 GHz, 22.5 GHz, and 24.5 GHz.
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5-16

5-4. Frequency Accuracy (Cont’d)

HEXADECIMAL | DECIMAL
G thre 8§ = 0 thru ©

A - 10
b - 11
¢ = 12 MsH ;)
d = 13
£ = 14 1 FRONT PANEL DISPLAY
£ = 15 |

i

+—H

~ / N
NG % 8 4 2 1 B 2 1
coseo o | [Pl |
Jietaf7ie sl 41317211110
7* | =5 Eroea

M~ DEPRESSED SWITCH FOSITION

Figure §-11. A6S51 and A682 Frequency Calibration Switch Configuration
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5.5, Delay Compensation

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 8350 Sweep Osciliator. Sweep time is decreased
and delay due to hysteresis in the YO is observed as the difference between the two frequency markers.

Delay compensation adjustments are made while observing the shift between frequency markers ata
sweep time of 10 milliseconds (worst case). At sweep times greater than 100 milliseconds, delay should

not exceed 25 MHz.

EQUIPMENT
Sweep Oscillator Mainframe .. ......... ... .o HP 8350
OsCIllOSCOPE . ..o et HP 1741A
Frequency Meter18t0 265GHz ....................... HP K532A
Crystal Detector ... ... .o .o HP K422A
DC Power SUPPIY ..o HP 6216B

HP 83570A

SHEEP  HP B3578A

Figure 5-12. Delay Compensation Adjustment Test Setup

Adjustments

OSCILLATOR RF PLUG-IN ' 0SCILLOSCOPE

o(.) 55@

Co Vol

FREGUENCY 3e e

HETER CRYSTAL O == .@“ E o

DETECTOR omoy &8

‘l ! ’8 B

DC PUMER t
SUPPLY i
1
[3oo I
o ® !
I 1288 OHMS }
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5-5. Delay Compensation (Cont’d)

PROCEDURE

1. Connect equipment as shown in Figure 5-12. Allow the equipment to warm-up for 30 minutes.

2. Onthe oscilloscope sefect A vs. B mode to obtain a CRT trace of amplitude versus frequency. Set
Channel A to 0.5 V/DIV,

3. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET] [RF BLANK].
Press [POWER LEVEL] [-] [1] [dBm].

4. Set frequency meter to 18.5 GHz. Adjust oscilloscope horizontal trace position to center marker
on CRT, then set channel B to 0.1 V/DIV.

Press {.TIM.EI [81 {07 [0] [ms] [SAVER] [1]

5. Adjust A7R89 (DLY OFS) for a minimum shift of the marker while changing sweep time to 10 msec.
Refer to Figure 5-13, :

6. Connect the power supply as shown in Figure 5-12 and adjust it to 10V.
7. Set frequency meter to 26 GHz. Adjust oscilloscope horizontal position to center marker.
8. On the sweep oscillator/RF plug-in:

Press [RECALLnN] [1].

9. Adjust A7R70 (DLY SL) for minimum shift of the marker while changing sweep time to 10 msec.
Refer to Figure 5-13.

10. On the sweep oscillator/RF plug-in:
Press SWEEP [TIME] [1] [0] [0] [ms]
Press [SAVEn] [2].
11. Adjust A7R70 (DLY SL) for minimum shift of the marker while changing sweep time to 10 msec.

12. Set the frequency meter to 18.1 GHz, then 21.6 GHz while alternating between sweep times
800 msec (RECALLnN 1) and 100 msec (RECALLR 2). Compromise the adjustment A7R89 (OF S} to
distribute the error (marker shift) soitis =< 25 MHz between these two frequencies. If A7R69 (DLY
OFS) is adjusted, it may be necessary to readjust A7R70 (DLY SL) at 26.0 GHz.

5-18 Adjustments HP 83570A


https://www.manualsplus.com/

5.5. Delay Compensation (Cont’d)

RTR639 A?R?E
LY OFS oLy su

N/
gﬂuaﬂﬁﬁﬂ

O 00000 o 1
o [0oao O
m“““““ oL el Todrun 10!

OD]D , ][][]B[UDDD O UOU]
@]ﬂﬂ N 1] [0 o

Figure 5-13. Delay Compensation Adjusiment Location
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5-6. AL.C Adjustment

NOTE: Complete adjustment of the leveling loop requires several procedures to be performed in the
order prescribed, from Adjustments 5-6 through 5-9. Deviation from this routine may cause improper

feveling andfor flatness problems.

DESCRIPTION

Adjustments compensate for DC offsets in the detected RF path and the main ALC Amplifier. Power is

roughly calibrated.

EQUIPMENT
Sweep Oscillator Mainframe ........... ... ... ... L HP 8350
Digital Voltmeter . ... .. .. ... i HP 3456A
Power Metar .. .. e HP 436A
POWEE SISO . . ittt e e HP 8485A
AaDIBE . L HP K281C

HP 83570A

Extender Board

[’[r DIGITAL YOLTMETER
—

SHEEP
OSCILLATOR
. ,-/- \“
munrzm : S mgﬂﬁggogg o o
cﬁodzmglgg HP 83570R o= mmagmmmgnn & 4
.G Go oo RF PLUG-IN o OO @mo@@Deegag
v - . g
POHER METER
RORAPTER WRY2 POKER SENSOR
10 3.5:1310')@ o F

Figure 5-14. ALC Adjustment Test Setup
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5-22

5-6. ALC Adjustment (Cont’d}

PROCEDURE

10.
1.

¢ cauTioN 3

Turn AC power OFF when removing or installing PC boards.
Connect the equipment as shown in Figure 5-14. Aliow the equipment to warm up for 30 minutes.

Turn HP 8350 AC power off and remove the A5 FM Driver board. Put the A4 assembly on an
extender board.

On the sweep oscillator/RF plug-in:

- Turn AC power on.

Press [INSTR PRESET].
Sweep the full range of the plug-in at any leveled power.

Preset the following adjustments as indicated (Refer to figure 5-15):

AARBT (OF S 1) L Mid-range
AQREBZ (OF S ) . Mid-range
AARTBIOFS 3) . Mid-range
AdRIS (GAINY L Mid-range
AARB (1 HD) Fully CW

Fioat the ground on the digital voltmeter and measure the voltage between A4TP9 and A4TP10.
Adjust A4R81 (OFS 1) for 0.000 = 0.001V.

Attach jumper from A4TP11 to ground. Connect DVM LO to chassis ground. Connect DVM HI to
A4TP4. Adjust A4R82 (OFS 2) for 0.000 =+ 0.001V. Remove jumper.

Connect DVM Hi to A4TP12 and DVM LO to A4TP9. Adjust A4R78 (OFS 3} for a DVM reading of
0.000 + 0.001V.

Turn the HP 8350 AC power off and remove the A4 agsembly from the extender board and reinsert
A4 directly into the instrument.

Turn the HP 8350 AC power on,

Connect power meter sensor to RF OUTPUT as shown in Figure 5-14.
On the sweep oscillator/RF plug-in:

Press [CW] [1] (8] [GHz].

Press [POWER LEVEL] and adjust rotary knob for a -1 dBm reading on the front panel display.
Compensate for the calibration factor of the power sensor by checking the chart on the power
sensor label and setting the CAL FACTOR % dial on the power meter accordingly.
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5.6. ALC Adjustment (Cont’d)

12.
13.

14.
15.

16.

7.

18.
18.

Adjust A4R12 (1 LO) for a power meter reading of —1 dBm + 0.1dB.
On the sweep oscillator/RF plug-in:

Press [POWER LEVEL] and adjust the rotary kncb for a +5 dBm reading on the front panel
display.

Adiust A4R10 (1 MD) for a power meter reading of +5 dBm + 0.1 dB.

iterate steps 11 through 14 until both low and mid-power ranges are calibrated. (A4R10 and A4R12
are interactive adjustments.)

On the sweep oscillator/RF plug-in:

Press [POWER LEVEL] and adjust the rotary knob for & +10 dBm reading on the front panel
display.

Adjust A4R8 (1 Hi) for a power meter reading of +10 dBm =+ 0.1 dB. This roughly calibrates the
RF power. A more accurate calibration is documented in a later procedure.

Turn HP 8350 AC power off and reinsert the A5 assembly directly into the instrument.

Turn HP 8350 AC power on.

HP 83570A Adjustments
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5-6. ALC Adjustment (Cont’d)

A4RB  FR4RIB R4RIZ R4RIS  AR4RE1
t HI 1 MD 1 L0 R4TPI2 OF“S 3 R4TP1E& TPS GRIN OFS |

AN N A4

0 oo E D f) D /3;1*;‘32
P R4TP11
O

Figure 5-15. ALC Adjustment Location
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5.7. Internal Leveled Flatness

NOTE: Complete adjustment of the leveling loop requires several procedures to be performed in the
order prescribed, from Adjustments 5-6 through 5-8. Deviation from this routine may cause improper
leveling and/or flatness problems.

DESCRIPTION

Four parallel circuits on the A5 assembly provide adjustments for ALC flatness. BP1 through BP4 and
SL1 through SL4 determine the shape of the flatness compensation signal.

EQUIPMENT
Sweep Oscillator Mainframe ............. ... oo HP 8350
Scatar Network Analyzer ... ...t HP 8757A
8 1=Y7<Te1 (o SO HP 850258
10 dB Attenuator ....... ... . i e HP 8493C Option 010
AQaDIBr . e HP K281C
SYSTER INTERFRCE
l SHEEF HP B3570R
, GSCILLATOR  RF PLUG-IN HETHORK ANALYZER

e
== e BWEEP OUT/IN SHEEF IN _ fZ

P < I
: Eﬂ POS Z-AXIS POS Z7—HLANK l

|
STOR SWEEP R I

donds = B

L0anad0ns

3+« A0oD 00D Gooo [
=
RF OUT I;B
CHAN A
1008 )
ADAPTER WR42 ATTENUATOR ETECTOR )
TO 3.SHM(F) Sl o

Figure 5-16. Internal Leveled Flatness Adjustment Test Setup
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5-26

5-7. Internal Leveled Flatness (Cont'd)

PROCEDURE

1. Connect the equipment as shown in Figure 5-16. Allow 30 minutes for Warm-up.
2. On the scalar network analyzer:

Press [PRESET]. Select [CHANNEL 2 OFF].

Press [SYSTEM]. Seiect [MODE DC1.

Select [CAL} [DC DET ZERO] [MANUAL]. Before completing the detector zero, turn the plug-in's
RF output power off.

Select [CONT].
3. Onthe sweep oscillator/RF plug-in:
Press [RF] to on.

After the scalar network analyzer preset, the oscillator should be in full sweep range, 18.0 to
26.5 GHz and the sweep time should be 0.2 seconds.

Preset the Adjustments

4. Set A5SR34, ASR36, A5R38, and ASR40 (BP1 — BP4) fully CW. Set A5R41 through A5R44
(SL1 —8L4) to mid-range. Refer to Figure 5-17.

ASR34 ASR41 ASRIE ASR42 ASRIE RSR43 ASR4D ASR44 ASR4S
BFl  s8Li BP2 sSL2 BF3 SL3 BP4 a4 aLe

SNV L
=

Figure §-17. Internal Leveled Flatness Adjustment Location
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5.7. Internal Leveled Flatness (Cont’d)

5. On the scalar network analyzer:
Press [SCALE] [1] [dB].

Press [REF], then seiect [REF LEVEL] and use the rotary knob to center the trace on the display.
Adjust [REF POSN] to center the reference line. Refer to Figure 5-18.

6. On the sweep oscillator/RF plug-in:

Adjust the overall slope adjust, ASR48 (SLP), for the flattest display as shown on the scalar
network analyzer. Refer to Figure 5-19.

CHlzs A CHls A

1.0 aBs REF  + 2,53 cém 1.0 dB/s REF  + 2,053 d8m
R i

> 1 >
N— =R — PN
N ]
M,
\/um
1

E¥ET 18, 000GHz SFHE T TS, 500GHE SR VTE, GooGH= STOP <26, BOOGH=

Figure 5-18. Trace Before Adjustments Figure 5-19. Trace After Main Slope Adjustment

7. The adjustments affect the displayed output from left to right, with AGR34 (BP1) and A5R41 (SL1)
having the greatest affect. The breakpoint and slope adjustments are done in pairs. ASR34 (BP1)
and A5R41 (SL.1) will be adjusted before continuing to ASR36 (BP2) and A5R42 (SL2) and so on.

8. Identify the breakpoint, refer to Figure 5-20. Adjust AGR34 (BP1) so that the adjustment point lies
on the breakpoint (as closely as possible).

Use the SCALE function of the scalar network analyzer to increase the displayed resolution if
needed.

Adjust ASR41 (SL1) to rotate the slope and bring it closer to a flatter display, refer to Figure 5-21.
Iterate between ASR34 (BP1) and ABR41 (SL1) for the flattest dispiay.
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5-7. Internal Leveled Flatness (Cont’d)

Tele A CHis A
1.0 d8r REF « 2,33 dBm 1.0 dB/s REF  « 2,93 oBm
A i A
= H =
/1
— —————— \_' 1 S
STRY  ~iB. OCLDGH= BTGP +28. S00GHz BTRT  +18, DOGOHE STOP 428, S00CHz
Figure 5-20. Identifying Breakpoint Figure 5-21. Trace After First Breakpoint and Slope Adjusted

9. Repeat step 8 for the following adjustment pairs:
A5R36 (BP2) and A5R42 (SL.2)
ASR38 (BP3) and A5R43 (SL3)
ASRA40 (BP4) and ABR44 (SL4)

The final properly adjusted trace should be similar to Figure 5-22. If the trace is not adjusted
properly, return to the preset conditions of the potentiometers. Do not attempt to begin readjust-
ment from the middile of the procedure.

CH1s A
L0 das REF -+ 2.53 dbm

A

STRT 18,0000z STOP  +28, SO0G0HZ

Figure 5-22. Properly Adjusted Power
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5'8!

NOTE: Complete adjustment of the leveling loop requires several procedures to be performed in the
order prescribed, from Adjustments 5-6 through 5-9. Deviation from this routine may cause improper

Power Calibration

leveling and/or flatness problems.

DESCRIPTION

Power is calibrated at a CW frequency which falls in the middie of the power variation range. Adjust-
ments are made at three points over the leveled power range, —1 dBm, +5 dBm and +10 dBm.

EQUIPMENT
Sweep Oscillator Mainframe ... .. ... ... ... ... . L. HP 8350
Bower Meter ... ... e HP 436A
POWEE SBNSOT . ..ttt e e HP 8485A
Adapter . e e HP K281C

HP 83570A

SHEEP HP 835708
0SCILLRTOR RF PLUG 1IN POHER HETER

e

-

-mcﬁm

[
lﬁ!fﬁld}a‘fﬂﬁ mn E%ﬂg mmr:':s @
y S oo ane

o - bono den ooon G ‘

RDORPTER HR%2 I~
TO 3.5HR(F)

Figure 5-23. Power Calibration Adjustment Test Setup
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5-8. Power Calibration {Cont’d)

PROCEDURE

1. Connect the equipment as shown in Figure 5-23. Allow 30 minutes for warm-up.
2. On the sweep oscillator/RF plug-in:

Ensure that MOD button is off.

Press [MAN] sweep.

Manually sweep through the band and select a frequency where the power is approximately in the
center of the power variation range. Press [CW] at that frequency.

3. Press [POWER LEVEL] and adjust the rotary knob for a frant panel reading of —1 dBm.
4. Adjust A4R12 (1 LO) for a power meter reading of —1 dBm = 0.1 dB. Refer to Figure 5-24.
5. On the sweep oscillator/RF plug-in:
Press [POWER LEVEL] and adjust the rotary knob for a front panel reading of + 5 dBm.
6. Adjust A4R10 (1 MD) for a power meter reading of + 5 dBm +0.1 dB.
7. Recheck the — 1 dBm level and readjust A4R12 if necessary.
8. On the sweep oscillator/RF plug-in:
Press [POWER LEVEL] and adjust the rotary knob for a front panel reading of +10 dBm.
Adjust A4R8 (1 Hi) for a power meter reading of +10 dBm +0.1 dB.

Press [STEP SIZE] [1] [dB] and use the [ #] key to step up the power level in 1 dB steps from —1
to +10 dBm. The power meter reading should match the front panel power setting within 0.2 dB
at each 1 dB step.
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5-8. ALC Gain Adjustment

AYRB AYRLE RHR1Z
1 HI 1 MD 1 LO

N[/

000 O] [ 55 00
ol o] dfnfinamm o 0

B,
ki l Jesono

e

=XF L3
= L

Figure 5-24. Power Calibration Adjustment Location

NOTE: Complete adjustment of the leveling loop requires several procedures to be performed in the
order prescribed, from Adjustments 5-6 through 5-9. Deviation from this routine may cause improper
leveling and/or flatness problems.

DESCRIPTION

A4R15 (GAIN} at the inverting input of A4U9, adjusts the gain of the main ALC amplifier. A4R15 (GAIN)
is adjusted for maximum possible gain without producing ALC loop oscillations.

EQUIPMENT
Sweep Oscillator Mainframe ........ ... ... ... ... ... .. HP 8350
Oscilloscope ... e HP 17414
Crystal Detactor ... ... i i e HP 8473C
Function Generator ... ... ... ittt HP 3325A
Adapter ... HP K281C
10 dB Attenuator . ... ... . o HP 8493C Option 010
50 Ohm Feedthru Termination .. ...................... HP 101000
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5-8. ALC Gain Adjustment (Cont’d)

SHEEP HP B3370R

OSCILLRTGR RF PLUG-IN FUMCTION GERERATOR (Z_BL’“FN( GSCILLOSCOPE

nog OO0 coooo OO cepan "\
aoa DO DORCET on .
o =

EAIEICIED D 8.0
i
OLTPUT
50 OHN
FEEDTHROUGH
A\
Lo08
RORPYER MR4Z Eﬁi: ATTENUATOR DETECTOR
TC 3.SHN(F) = B T3
Figure 5-25. ALC Gain Adjustment Test Setup
PROCEDURE

1. Connect equipment as shown in Figure 5-25. Allow 30 minutes for warm-up.

2. On the sweep oscillator/RF plug-in:
Press [INSTR PRESET] [CW].
Press [POWER LEVEL] [1] [0] [dB].

3. On the oscilloscope:
Select A vs.B mode to display a frequency versus amplitude plot.
Set CHAN A for 0.05 VOLTS/DIV and AC coupling.
Set CHAN B for 1 VOLT/DiV.

Adjust horizontal POSITION and CHAN A vertical POSN controls for a stable dispiay at mid-

screen.

Adjustmenis
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5.9, ALC Gain Adjustment (Cont’d)

4. Set the function generator as follows:

START FREQUENGCY . i i i ettt et e i e o 100 Hz
STOPR FREQUENCY .t i e et e et e e e 100 kHz
START CONTINUE Lttt et et e e e e o ON
FUNCTION e e e e e e e e e e e e e e e SINE
AMPLITUDE ..ot e e e e e e e e e e e 1V p-p
OFFSET . ettt e e e e e e e e ov
THVIE ot e e e e e e e e e 150 msec

5. Adiust the amplitude for a 4 division modulation trace on the oscilloscope.

6. Adjust A4R15 (GAIN) for a minimum variation from 4 divisions reference. The variations must be
between 5.66 divisions (+3 dB) and 2.83 divisions (—3 dB) with no oscillations which appear as
discontinuities in the trace. Refer to Figure 5-26.

A4RIS
GRIN

/
7 [ 5e Ll

i o 0 M
j[]""‘”ﬂ““‘“ ielisliel@)e
0O

008288
1 COIm O
D GJEQ]DW_SOOEQU}[O

|/
-
|

-

OO
|
Q

Figure 5-26. ALC Gain Adjustment Location
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5-10. Power Sweep

DESCRIPTION

A 10 dB/sweep POWER SWEEP mode is selected and the result is displayed on the 8757A Scalar
Network Analyzer. Output of the power sweep circuit is adjusted for the correct sweep.

EQUIPMENT
Sweep Oscillator Mainframe . ... ... ... i HP 8350
Scalar Network Analyzer . ...... ... enenns HP 8757A
[T T o P HP 850258
10dB AHeNUaIOr ... .. e e HP 8493C Option 010
AEDIEY .. e e HP K281C

SYSTER IRTERFRCE

SHEEP  HP 83S70R

OSCILLATOR RF PLUG-INM KETHORK RNALYZER
— S SWEEP OUT/IN SWEEP IN = —
LN e - WAXIS  POS Z-BLANK —1 1122 (O
ﬂ,ﬂ?ﬁ:ﬁm paa Egg ot P_Os Z ” i i § exen 4
— L2 5TOP SWEEP | giog oo
_?] . . 1 pmoo
(=}
aF our | )| g o000
‘ CHAN A
1032 DETECTOR
RDAPTER MR42 ATTEKUATOR
TC 3.5MN(F) Sl e

Figure 5-27, Power Sweep Adjustment Test Sefup
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5-10. Power Sweep (Cont’d)

PROCEDURE

1. Connect the equipment as shown in Figure 5-27. Allow 30 minutes for warm-up.
2. On the scalar network anaiyzér:

Press [PRESET]. Select [CHANNEL 2 OFF].

Press [SYSTEM]. Select [MODE DC].

Select [CAL] [DC DET ZERO] [MANUAL]. Before completing the detector zero, turn the plug-in's
RF output power off,

Select [CONT].

Press [REF], then select [REF POSN]. Adjust the trace with the rotary knob to the bottom horizon-
tal graticule.

3. On the sweep oscillator/RF plug-in:

Press [RF] to on.

Press [SHIFT] [CW] [POWER LEVEL] [0] [dB].
4. On the scalar network analyzer:

Press [SCALE] [5] [dB]

Press [REF], then select [REF LEVEL].

Adjust the trace with the rotary knob to one division below the center horizontal graticule.
5. On the sweep oscillator/RF plug-in:

Press [POWER SWEEP] [1] [0] [dB].

6. While observing the HP 8757A display of the POWER SWEEP output, adjust ASR50 (PWSP) (See
Figure 5-28 for adjustment location) for 10 dB/sweep (two major divisions). Refer to Figure 5-29
for properly adjusted power sweep.
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5-10. Power Sweep (Cont’d)

Figure 5-28. Power Sweep Adjustment Location

THie

A
5.0 dg/ REF - 206,680 o8m

A

REF (LEVEL
- 29. BO| dBm

i

TETRY  ~@o, 24GoHz STOP  +22. 24QCH2

Figure 5-29. Power Sweep After Adjusiment

HP 83570A
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5"11:

FM Driver

DESCRIPTION

The FM Driver high frequency offset is adjusted for a zero volt drive with no FM applied. A delay-line
desciminator is used to detect and display FM on an oscilloscope. Adjustmenis are made for best
overall frequency response from 100 Hz to 10 MHz. Compliance to a specification of +3 dB is

checked between 100 Hz and 2 MHz.

EQUIPMENT
Sweep Oscillator Mainframe ............. ... ... ... ... HP 8350
Digital Voltmeter . ... ... . e HP 3456A
107 Tod 1 TeT:ToTn T o T P HP 1741A
Funetion Generalor . ........ .. . . i, HP 3325A
Delay Line Descriminator . ... Refer to Figure 1-3 {General Information)
Frequency Counter . ........ .. .. ... i HP 5343A
Adapter .. s HP K281C
50 Ohm Feedthru Termination ....... ... ... .. ... .... HP 10100C

SHEEP
OSCILLATOR

HP 835708

HP 83570A

RF PLUG-IN BIGITAL YOLTNETER O0SCILLOSCOPE
- e,
~ —,
WS czoars  QOz
O SooooEoeaa le]
E=] oo bhocOoOaaoaa

——
ga2 898 .03
AE9 BOO - -
w ¥ ens g @ DELRY LINE
RORPTER HR42 GEXRERRTOR
TO 3.SHH(F) ]
L . |
\, Y,

FUNCTIDN BGENERRTOR

50 OHB
FEEDTHROUGH

~--- o1

Figure 5-30. FM Adjustment Test Setup
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5-40

5-11. FM Driver {Cont’d}

PROCEDURE

o b i
Lo o]

Turn off AC power when removing or installing PC boards.

1. The equipment in Figure 5-30 will be configured in the following procedure. In the interim, allow
30 minutes for warm-up for each instrument.

FM Offset
2. Turn the HP 8350 AC power off and place A5 FM Driver assembly on extender board.

3. Turnthe HP 8350 AC power on and connect DVM HI 1o A5 board connector pin 21 and DVM LO to
ASTP7 (Ground). Adjust AS5R19 (FM OFFSET) for 0.00 = 0.0001V. Refer to Figure 5-31.

4. Turn the HP 8350 AC power off and disconnect the DVM from test points. Remove the extender
board, and reinstall the A5 FM Driver board in the instrument.

5. On the sweep oscillator/RF plug-in:
Turn AC power on.

Set the sweep oscillator as follows:

FREQUENCY Sweep Mode . ... ... i [SHIFT] [CW]
CWFREQUENCY . Mid-band (22.25 GHz)
CW VERNIER . ON
SWEEP TRIGGER . ...t e e e e INT
RE BLANK OFF

Set the RF plug-in as follows:

POWER LEVEL ... e Any leveled power
W R LT ER . OFF
AL MODE INT

8. Set the oscilloscope as follows:

MODE e Avs.B
CHAN A
INPUT 50
VO TS DIV 0.005
CHAN B
INP U DC
VO TS DIV 1

Adjustments HF 83570A
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5.11. FM Driver (Cont’d)

7. Set the function generator as follows:

FREGUENCY ittt e et it e et e e et 10 MHz

FUNGCTION .ttt i it et s e e e e e SINE

AMPLITUDE ..... Adjust the amplitude for a 100 mV p-p display on the oscilloscope screen.
Flatness

8. Connect the frequency counter to the HP 83570A RF OUTPUT. Apply +1V DC to the rear panel
FM INPUT with the function generator. A shift in frequency of approximately —20 MHz should
occur on the frequency counter. This displays a correct FM sensitivity. If a frequency shift of
—6 MHz is indicated, reset switch 5 on A3S1to 0. (Refer to Figure 3-3 for A3S1 switch configura-
tion.)

9. Connect the equipment as shown in Figure 5-30 with the delay line descriminator connected to the
RF OUTPUT and the function generator connected to the rear panel FM INPUT connector.

10. Set ground reference on the oscilloscope to center line. Adjust the sweep oscillator CW FRE-
QUENCY and CW VERNIER for a waveform at the center of the oscilloscope CRT.

11. Adjust CHAN A CAL (sensitivity) for a trace 4 divisions p-p, centered on the screen. (This sets up a
100% amplitude reference.)

12. Sweep the function generator frequency from 100 Hz to 100 kHz. Select resistor ASR31 (See
Figure 5-31) so the ampiitude at 100 Hz and at 100 kHz are the same + 0.2 divisions on the screen.

AsR:8 ASR7S ASC14  ASTR?
FM CFFSET HI L0 GROUND

— CIIOHD | G
DE::] u Uﬂ:@[m /F'M OUTPUT
. i

T Bl LA

Figure 5-31. FM Driver Adjustment Location
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S5-11. FM Driver {Cont’d)

13. Sweep the function generator frequency from 100 Hz to 10 MHz. Iterate between adjustments
A5C14 (LO) and ASR75 (Hi) to obtain the most constant overall response from 100 Hz to 10 MHz.

14. Check that the +3 dB flatness specification is met between 100 Hz and 2 MHz as follows. Sweep
the function generator frequency between 100 Hz and 2 MHz. On the oscilloscope, note the
maximum point (-+3.0 dB) can be up to 5.6 divisions, and the minimum point (— 3.0 dB) which can
be down to 2.8 divisions. Refer to Figure 5-32.

T

f Max i mum
l 5.6 div (+3.8dB:

—

Minimum 2.8 diwv
(—3.8dB)

4 div

11 il I N U0 O T
LIRESI N L e O T O SO I |

Ty

I O O S )
f

Tt

i
1

Figure 5-32. Flatness Response

15. If the flatness response in step 14 is not met, repeat steps 12 and 13 and make compromise
adjustments in the 100 Hz to 2 MHz range to meet the flatness requirements,
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Section VI. Replaceable Parts

INTRODUCTION

This section contains information for ordering parts. Table 6-1 lists the assemblies that are available
for exchange or are under two-year warranty. Table 6-2 lists abbreviations 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.

TWO YEAR WARRANTY AND RESTORED EXCHANGE PARTS

A two-year warranty applies to both an originat component and to one that is purchased as a replace-
ment part either new or restored through the support fife of the instrument. The restored exchange
parts program allows a defective component to be exchanged for a factory-restored part that pro-
vides a substantial reduction in replacement cost. In addition, if the original component is covered by a
two-year warranty, the exchanged component will also have a two-year warranty from the date of
purchase. Table 6-1 identifies the components within the instrument that have a two-year warranty as
well as those that are available as restored exchange parts.

ABBREVIATIONS

Table 6-2 contains three major sections:
e Reference Designations explain the designators used in the parts list.
® Abbreviations define all abbreviations used in the descriptions of replaceable paris,

e Manufacturer's Code List references the name and address of a typical manufacturer with the
code number provided in the parts list.

REPLACEABLE PARTS LIST

Table 6-3 is the list of replaceable parts and is organized as follows:
® Electrical assemblies and their components in alpha-numerical order by reference designation.
e Chassis-mounted parts in alpha-numerical order by reference designation.

® Miscellaneous parts.

HP 83570A Replaceable Parts 6-1
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The information given for each part consists of the following:
The Hewleti-Packard part number,

Part number check digit (CD).

The total quantity (Qty) in the instrument.

The description of the part.

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

~ e o0 T o

The manufacturer’s number for the part.

The total quantity for each partis given only once — at the first appearance of the part number in the list.

ILLUSTRATIONS

Figures 6-1 (1 through 3) and 8-2 (1 through 4), Replaceable Parts, provide the location of front and
back panel and exterior frame replaceable mechanical parts. These parts are numbered for reference
and are listed in Table 6-3.

ORDERING INFORMATION

To order a part listed 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.

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

SPARE PARTS KIT

Stocking spare parts for an instrument is often done to ensure quick return to service after a malfunc-
tion 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 “Spares Parts
Kit" may be ordered through your nearest Hewlett-Packard office.

Table 6-1. Two-Year Warranty and Restored Exchange Parts

Reference New Part Rebuilt-Exhange L
Designation Number Part Number Description
A2 5086-7300 5086-6300 Doubler Assembly
A9 5086-7315 5086-6315 Oscillator Assembly
NOTE: For module exchange procedure, see Section VIii, Service,

Replaceable Parts HP 83570A
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Table 6-2. Reference Designations, Abbreviations, and Manufacturer’s Code List (1 of 3)

REFERENCE DESIGNATIONS

A Assembly FL ...... ... ... o000 Fiter S ... ity Switch
AT ...l Attenuator, Isolator, H ....... ... .00 Hardware T ................. Transformer
Limiter, Termination J ........... Electrical Connector TB .............. Terminal Board
B e Fan, Motor {Stationary Portion), Jack TP ............... ... Test Point
C e Capacitor K ....... ... ... Relay U ............. Integrated Circuit,
] = Coupler L ................. Coil, Inductor Microcirouit
CR ....... Diode, Diode Thyrister, M ... ... ... ... ... ... Meter V ................ Electron Tube
Step Recovery Diode (S8CR), MP .............. Miscellaneous VR ............ Breakdown Diode
Varactor Mechanical Part (Zener), Voliage Regulator
DC ... ... Directional Coupler P ........ ... Electrical Connecter W .......... Cable, Transmission
DS ..., Annunciator, Lamp, Light {Movable Portion), Plug Path, Wire
Emitting Diode (LED), Signaling Q ...... Silicon Controlled Rectifier X ... ........ ... ... ... Socket
Device (Audible or Visible) {SCR}, Transistor, Triode Thyristor Y ... ... ... ... Crystal Unit
E ....Miscellaneous Electrical Part R ....... ... ... ... ... Resistor {Piezoelectric, Quartz)
F o s Fuse RT ................. Thermistor Z ..... Tuned Cavity, Tuned Circuit
ABBREVIATIONS
A CBL ..o Cabie E
A, Aoross Fiats, Acryic, @it L Gnier ol T T e (neviation
Air (Dry Method), Ampere  cuam ... ..., Chamfer g moDE " arécefen =X ?I‘&/S‘I(an}
ADd ... ... L. Adjust, Adjustment CHAN . Channel E;:’ROM """ n ancemgn ode
e TEAIN e B EPROM .o raseable
AL AUMINUM  COAX ... Coaxial  p ble Read Only M
ALC vt Aicohol, com ... Commercial. Common rogrammable Reac Lty Vemory
Automatic Level Control : ' EXCL ....... Excluding, Exclusive
CONN ...... Connect, Connection.  gxT ... .. Extended, Extension,
AMP ... Amperage Connector External. Extnauish
AMPL v Ampiifier - cont ..., Contact, Continuous, xiernal, Extnguls
225& -------------- A”ggfjgg Control, Controller £
ASSY Assembly ggNV Sy c admﬁ?}f’“ﬁ;{? Foooo.. Fahrenheit, Farad, Female,
ASTBL ... ..o, Astable Candle Power, Centipoise, _Film, (Resistor), Fixed,
ATTEN ........o... .. Attenuation, Conductive Plastic, Cone Point Flange, Flint, Flourine, Frequency
Attenuator  crp ..., Crepe, Crimp ol HRY -« - Feed Through
AWG ..o American Wire Gauge  CTR ................... Center oM orrrerinieies Female
CURRNT ... Current T i Flange, Female
Connection; Flip Flop
B ST Flash, Flat, Fluid
(2107 4 Bracket D FLEX oo Flexible
BD ...l Board, Bundle FLG oo - ... Flange
BE ............ Baume, Berylium D ........ Deep, Depletion, Depth, FLTR ............. Filter, Floater
BFR ............. Before, Buffer Diameter, Direct Current  FT ... Current Gain Bandwidth
BLK ...coovnn. Black, Blank, Biock D/A ............ Digital-to-Analog M .- Flange, Male Connection;
BNC ......... Type of Connector DAP ............ Diallyl Phthalate Foam, Frequency Modulation
BSC ...t Basic DB ........ Decibel, Double Break Product (Transition Frequency);
BVR ........ Reverse, Breakdown DC .............. Direct Current, Feet, Foot
Voltage Double Contact EXD e Fixed
DBL ... Double
c DEDR . ..evereenannn Decoder G
DEG ....... ... aa. Degree GEN ......... General, Generator
C ... Capacitance, Capacitor, DIA ... ... ........... Diameter GHZ ................. Gigahertz
Center Tapped, Centistoke, DIFF ................ Differential GP ....... General Purpose Group
Ceramic, Cermet, DIP ... ..... Dual In-Line Package GL ...................... Glass
Circutar Mil Foot, Closed DO . ... Package Type Designation GRN .................... Green
Cup, Cold, Compression  DRVR ................... Driver GRV .................. Grooved
HP 835704 Replaceable Parts 6-3
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Table 6-2. Reference Designations, Abbreviations, and Manufacturer’s Code List (2 of 3)

H......... Henry, Hermaphrodiie,
High, Hote Diameter, Hot, Hub
inside Diameter, Hydrogen

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

Heavy Duty

HEX ...... Hexadecimal, Hexagon,

Hexagonal

HGT .. Height
i

IC ...l Collgctor Current,

integrated Circuit

.o Identification, Inside

Diameter

IF oo Forward Current,

intermediate Frequency

MPD ... L Impedance

IN o Inch, indium

INP input

INS . ..... Insert, Inside, Insulation,

insulator

INT ... .. ..., Integral, intensity,

Internal

INTL ....... Internal, International

INV .. invert, Inverter
o+

JFET oL Effect Transistor
K

Koo Kelvin, Key, Kilo,

Potassium

KB ... Knob
L

LED .. .. Light Emitting Diode

X C Length, Long

0 | Linear, Linear Taper,

Linearity

LK Link, Lock

LKG ..., .. .. Leakage, Locking

LKWR ............. L.ockwasher

LS ... Loudspeaker, Low

Power Schottky, Series Inductance

LUM ..o Luminous
M

Mo Male, Maximum, Mega,

Mil, Milli, Mode, Momentary,

Mounting Hole Centers,

Mounting Hole Diameter

MA . Milliampere

MACH ............... Machined

MAX .. . Maximurn

MCD .............. Millacandela

MICPROC ....... Microprocessor

MIN ......... Miniature, Minimum,

Minor, Minute

MLD ... L. Mold, Molded

MM ... ..., Magnetized Material

{Restrictaed Articles Code),

Millimeter

MO ...... Metal Oxide, Milliounce,

Molybdenum

MOD ..., Model, Modified

Maodular, Modutated, Modulator

MOM . Momentary,

Motherboard

MTG ..., Mounting

MTLC ... . Metaliic

MTR ..., Meter

MULTIPLXR ......... Multiplexer

MULTR ............... Multiplier

MUW ... Music Wire

MW . Mitliwatt
N

N-CHAN ............. N-Channel

Metal Oxide Semiconductor

NB . Niobium

NCH .................. Notched

NEG ... ............. Negative

NH o Nanohenry

NM ...... Nanometer, Nonmetallic

NO ...... Normaily Open, Number

NPN ... L Negative

Positive Negative {Transistor)

NS . ... ... Nanosecond,

Non-Shorting, Nose

NYL ... ..., Nylon {Polyamide)
Q

OCTL ... ... . . Octal

CD ... Olive Drab,

Outside Diameter

OP .. ... il Operational

oPT ..... Optical, Option, Optional

OXD ... . Oxide
P

PAN-HD . ............. Pan Head

PC .......... Picocoulomb, Piece,

Printed Circuit

PC o Printed Circuit

PCB ........ Printed Circuit Board

PD ......... Pad, Paliadium, Pitch

Diameter, Power Dissipation

PF ....... Picofarad; Pipe, Female

Connection; Power Factor

e N Package

PL . Phase Lock,

Plain, Plate, Plug

PL-MTG ..., ... Plate Mounting
PLSTC ... ... ... . Plastic
PN . Part Number
PNP ... ........ Positive Negative
Positive (Transistor)
POLYC ........... Polycarbonate
POLYE ............... Polyaster
POLYlL ... ... ....... Polyimide
POS ........... Position, Positive
POZI ... Pozidrive Recess
PRCN .. ..., ........ Precision
PRIM ... Primary
PRL ... .. ... Parallel
PRP ............ Purple, Purpose
PIS ... Power Supply
PT .. ... Part, Pint, Platinum,
Point, Pulse Time
PVC ... ..., Polyvinyt Chloride
PW .......... Power Wirewound,
i Pulse Width
Q
QUAD ... ... ... Set of Four
R
RBN ... ... ... Ribbon
RCVR ................ Receiver
RECT . Rectangle, Rectangular,
Rectifier
RES ....... Research, Resistance,
Resistor, Resolution
RET ... ... Retaining
RF ... Radio Frequency
RFE oo Radio Fregquency
Interference
RFLTR ... ... ... Regulator
RKR ................... Rocker
RND Round
RPG ..... Rotary Puise Generator
RR . Rear
RVT ... ... .. Rivet, Riveted
s
SCR ....... Screw, Scrub, Silicon
Controlled Rectifier
SEC ... ...l Secondary
SER .............. Serial, Series
SGL ... ... Single
T Shaft
SHLDR ............... Shoulder
S Silicon, Square Inch
SiG ........... Signal, Significant
51 Single In-Line Package
SKT .. .. Skirt, Socket
SEDR .. Solder
SM ..., Samarium, Seam, Small,

Square Meter, Sub Modular,
Subminiature

....... Subminiature, B Type
(Snap-On Connector}

6-4
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Table 6-2. Reference Designations, Abbreviations , and Manufacturer’s Code List (3 of 3)

SNP ... .. Snap TO ... Package Type W
SPCL .o Special TPL ......... ... .. ... ... Triple "
SQ i Square TRIG ........ Trigger, Triggerable, W ... ... Watt, Wattage, White,
SST ... Stainiess Steel Triggering, Trigonometry WB -............ ... Wide Band
STOF .. i, Standoff TRMR ................. Trimmer Wide, Width, Wire
S e Size TRN ............... Turm, Turns WD Width, Wood
TTL (oo Tan Translucent,
T Transistor, Transistor Logic X
T ... Tab Width, Taper, Teeth, U XSTR ..ot Transistor
Temperature, Tera, Tesla, yop ... Microcandela
Thermoplastic (insulation),  ynct ... Undercut ¥
Thickness, Time, Timed, Tooth, e " " Microfarad
Turns Ratio, Typical G Yytrium-iron- ¢
TA ... Ambient Temperature, v ElTM AR Ylé ¥:m-:rora garne
Tantaom 0¥ YIM ... ned Multiplier
TC . Thermoplastic V. ........... Vanadium, Variable,
TFE ..... Polytetrafluro - ethylene, Violet, Volt, Voltage z
Teflon VA ................ Volt Ampere
THD ... ... Thread, Threaded VDC ........ Volts, Direct Current  ZN-P .. ... ... .. ... .. Zinc Plate
THK Thick VID ....... ... ... . 000, Video ZNR ................. ... Zener
MANUFACTURER’S CODE LIST
Mir Code Manufacturer Name ~ Address Zip Code
00000 Any Satisfactory Supptier
00779 AMPIRC ... e e Harrisburg PA 17111
01121 Allen-BradieyColnc ....... ... .o El Paso TX 79935
01295 Texas InstrumentsInc ...... ... ... ... .oohs, Dallas TX 75265
01417 Chrysler Corp Defense OpnDiv ............... Detroit Ml 48203
02610 SamsonHe COIP .. .. it e Denver co  Bo217
02886 Dodge-Wasmund Mfginc .................... Pico Rivera CA 90660
03888 KDiPyrofilmCorp ......... ooty Whippany NJ 07981
04213 Caddell-Burns MfgColnc ............ ... ..., Mineola NY 11501
04713 Motorola Ing Semi-Cond Prod  ................ Phoenix AX 85008
04835 Colt Ind Inc Crucibie Inc Div . ... .. ... Pittshurgh PA 15230
06665 Precision Monolithics Inc ... ... ... ... ... Santa Clara CA 95050
06915 RichcoPlasticCo . ... vt nnn Chicago I 60646
07263 Fairchild Corp .. ... . i s Mountain View CA 94042
11236 CTSCorpBerneDiv ... ... .. .. oo Berne IN 46711
13606 Sprague Electric Semicon Div ................. Concord NH 03301
15454 AmetekincRodanDiv ... ....... ... ... ... Anaheim CA 92806
17856 SHiconix InG ... . e Santa Clara CA 95054
18324 Signetics COrp ... i e Sunnyvale CA 94086
19701 Mepco/Electralne ....... ... .. ... ... . Mineral Wells TX 78087
24548 Corning Electronics . ........ociiininaan.. Santa Clara  CA 95050
27014 National Semiconductor Corp ................. Santa Clara CA 95052
27187 Coming Glass Works (Wilmington) ............. Wilmington NC 28401
28480 Hewlett-Packard Co Corporate HQ . ........... Palo Alto CA 94304
31585 RCACorp SolidState Div .................... Somerviile NJ
32997 BourmnsiIne ... . s Riverside CA 92507
34648 Intel Corp ..o s Santa Clara CA 95054
56289 Sprague ElectricCo . ... ... ... . o o North Adams MA (1247
90849 Allied Amphenol Products . ................... Liste IL 680532
ON171 Unitrode Corp .. o Lexington MA 02173
91637 Dale Electronics Inc . ... ... i El Paso TX 79936
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Table 6-3. HP 83570A Replaceable Parts

Reference HP Part |C P Mr
" : Qt Description Mfr Part Number
Designation Number D 4 p Code
Al 83570-60071 ] 1 FRONT PANEL 28480 83570-80071
ACT 0180-4084 8 1 CAPAGITOR-FXD 1UF £ 20% 50VDC CER 28480 0160-4084
AICZ 0160-3879 7 3 CAPACITOR-FXD O1UF x28% 100VDC CER 28480 0160-3878
AIC3 0160-3879 7 CAPACITOR-FXD 0TUF x20% $00VDC CER 28480 0160-3879
AIC4 0160-3879 7 CAPACITOR-FXD .01UF + 20% 100VDC CER 28480 0160-3873
A1DSt 1990-G670 0 5 LED-LAMP LUM-INT = 1MCD IF = 20MA-MAX BVR =5V 28480 1980-067G
AIDS2 1980-0673 0 LED-LAMP LUM-INT = 1MCD iF = 20MA-MAX BVR =5V 28480 1990-0670
A1D53 1990-067¢ o LED-LAMP LUM-INT = {MCD iF = 20MA-MAX BVR = 5V 28480 19980670
A1DS4 1990-0487 7 2 LES-LAMP LUM-INT = 2MCD BVR =5V 28480 HLMP-1401
A1DSE 1956-0487 7 LED-LAMP LUM-INT = 2MCD BVR=5V 28489 HLMP-1401
ATDSE 1986-0670 ¢ LED-LAMP LUM-INT = $MCD IF = 20MA-MAX BVR =5V 28480 1980-0670
A1DST 1680-0670 ] LED-LAMP LUM-INT == 1MC[ IF = 20MA-MAX BYR =5V 28480 1850-0670
AIDEE 1980-0486 ] 1 LED-LAMP LUM-INT = 2MCE IF = 25MA-MAX BVR =5V 28480 HLMP-1301
A1DS9 1890-0699 3 3 LED-LIGHY BAR MODULE LUM-INT=7MCD 28480 HM1-23580
A1DS10 1890-0699 3 LED-LIGHT BAR MODULE LUM-INT =7MCD 28480 1LM1-2350
AIDS1 1990-0693 3 LED-LIGHT AR MODULE LUM-NT=7MCD 28480 1LM1-2350
Ald 1251-4736 1 1 CONN-POST TYPE .100-PIN-SPLCG 28-CONT 28480 1251-4736
AP G380-1233 ] 3 SPACER-SPECIALTY 450 N LG; .175 IN 0D Gao0s ORDER BY OESCRIPTION
A1MP2 2190-00687 4 1 WASHER-LK INTL T 1/4 IN 256-IN-1D 28480 2180-0087
ATMP3 2068-0006 3 1 NUT-HEX-BBL-CHAM 1/4-32-THD 094-IN-THK 40080 ORDER BY DESCHIPTION
ATMP4 0880-0052 ] 1 TUBING-HS {-IN-D/.B-IN-RCVL 035-1N-WALL 28480 (880-0052
ATMPE NOT ASSIGNED
ATMPB 2190-0016 3 2 WASHER-LK INTL T 3/8 IN 377.IN-l} 28480 2190-0016
ATMPT 2450-0001 8 1 NUT-HEX-DBL-CHAM 3/8-32-THD .694-IN-THK 00000 ORDER BY DESCRIPTION
A1Q 1854-0019 3 1 TRANSISTOR NPN SI TO-18 PO = 366MW 28480 1854-0019
Al1R1 2100-4022 4] 1 RESISTOR-VAR CONTROL. CP 10K 10% LIN 28480 2100-4022
ATREZ NOT ASSIGNED
A1R3 0698-3440 7 1 RESISTOR 186 1% 125W F TC=0+ 100 24548 CT4-1/8-TO-196R-F
AlTR4 O757-0398 4 3 RESISTOR 75 1% 126W F TC=0+ 100 24545 CT4-1)8-TO-78R0-F
AlRS G757-0398 4 RESISTOR 75 1% .125W F TC=0x 100 24545 CT4-1/8-T4-T5R0-F
A1RB 0757-0398 4 RESISTOR 75 1% 126W F TC=0:1 100 24546 CT4-1/8-TO-TSRO-F
AR 0658-7236 7 1 RESISTOR tK 1% 05WF ¥C=02 100 24546 C3-1/8-T0-1001-F
ATRE 0698-7224 3 ¥ RESISTOR 36 1% 05W F TC~=0x100 24546 C3-1/8-TC-316R-F
ATRS 0698-7224 3 RESISTOA 316 1% 05W F TC=02 100 24546 C3-1/8-TC-316R-F
ATR10 0898-7224 3 RESISTOR 318 1% {5W F TC=90100 24546 £3-1/8-TC-316R-F
AR 0698-7224 3 RESISTOR 316 1% 05W F TC =3+ 100 24548 C3-1/8-T0-316R-F
A1R12 0688-7224 3 RESISTOR 318 1% 05W £ TG =0+ 100 24546 C3-1/8-Y0-316R-F
ATH13 0698-7224 3 RESISTOR 316 1% .05W F TC=0+ 100 24546 C3-1/8-70-318H-F
A1A14 $4698-7224 3 RESISTOR 316 1% .05W F TC=0=+100 24548 C3-1/8-TO-318R-F
A1RPG1 0960-0683 1 i ROTARY PULSE GENERATOR INFUT POWER: 5VOG 28480 0950-0683
A151 5068G-9436 7 8 PUSHBUTTON SWITCH P.C. MOUNT 28480 5860-9438
A182 5080-9436 7 PLUSHBUTTON SWITCH P.C. MOUNT 268480 5060-9435
ATS3 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-94238
A1S4 50680-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A1SH 5060-9436 7 PUSHBUTTON SWITCH P.C. MOUNT 28480 5060-9436
A136 5060-8436 7 PUSHBUTTON SWITCH P.C. MCUNT 28480 5060-9436
A1S57 $060-5436 7 PUSHBUTTON SWITCH P.C. MOUNT #8480 5060-9436
ATS8 50608436 T PUSHBUTTON SWITCH P.C, MOUNT 28480 5060-9436
At 1858-0047 5 2 TRANSISTOR ARAAY 16-PIN PLSTC DIP 13606 ULN-2003A
AtU2 1819-G124 ¢ 1 NETWORK-RES 16-DIP 200.0 OHM X 8 28480 1810-0124
A1US 198C-0738 H 1 DISPLAY-NUM-SEG 5-CHAR .152- RED 28480 1990-0738
All4 1B58-0047 5 TAANSISTOR ARRAY 16-PIN PLSTC DiP 13606 ULN-2083A
ATUS 18201416 5 1 IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295 SN74LST4N
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AtUB 1820-21580 5 1 IC MICPROC-ACCESS NMOS 34648 D8279-5
ATUT NOT ASSIGNED
AIUB 1820-1196 8 1 1C FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SNTALST174AN
AtUg 1820-1730 8 i IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SNT4LS2TIN
ATXUT TO ATXUR2 NOT ASSIGNED
ATXU3Z 1251-5528 ) 1 COMNECTOR 15-PIN M POST TYPE 28480 1251-5928
ATXUS TO ATXUS NOT ASSIGNED
AIXU9 12060801 7 3 SOCKET-STRP 8-CONT SiP DIP-5LDR 28480 1200-0901
AIXU10 1206-0801 7 SOCKET-STRP 8-CONT SiP BiR-GLDR 28480 1200-0901
1208-0801 ? SOCKET-STRP 8-CONT SiP BIP-SLOR 28480 1200-0801
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. : Qt Description Mfr Part Number
Designation Number |D v e Ceode

AZ 5086-630C 4 1 ROUBLER ASSEMBLY 28480 5086-6300

INCLUDES AZAT PULSE BOARD ASSEMBLY AND A2A2

DOUBLER MICROCIRCUIT ASSEMBLY (MUST BE REPLACED

TOGETHER}

"THESE FACTORY SELECTED RESISTORS ARE NOT

INCLUDED WITH THE AZAT PULSE ASSEMBLY. THEY ARE

MOUNTED ON A HEAGER INCLUDED WITH THE AZAZ

DOUBLER MiCROCIRCUHT ASSEMBLY.
A2 5086-6300 2 EXCHANGE 5086-7300 DOUIBLER ASSEMBLY 28480 5086-8300
AZMP1 B83570-20027 2 1 HEAT SINK 28480 8357¢-20027
A2A% 83570-60084 1 1 PULSE 28480 B36TH-600684
A2A1CH NOT ASSIGNED
AZAIC2 NOT ASSIGNED
A2AICE 0160-0575 4 3 CAPACITOR-FXD 04TUF +20% BOVDC CER 28480 0160-0575
AZAIC4 0160-0575 4 CAPACITOR-FXD Q47UF 2 20% 50vDC CER 28480 0160-0575
A2A1CSE 0160-2055% g 7 CAPACITOR-FX0 81UF +80-20% 100VDC CER 28480 0160-2055
AZAICE 0160-2055 El CAPACITOR-FXD .01UF +380-20% 100vDC GER 28480 0160-2055
A2A1CT 0160-2055 9 CAPACITOR-FXD 01UF +80-20% 400VDC CER 28480 0160-2056
AZAICE 0160-2055 <] CAPACITOR-FXD .0tUF +83-20% 100VDC CER 28480 0160-2085
AZATCH 4160-2055 g CAPACITOR-FXD .01UF +80-20% 100vDC CER 28480 0180-2065
AZAICHD D160-0575 4 CAPACITOR-FXD 04TUF = 20% 50VDC CER 28480 0160-0575
ARATCTT §140-0205 5 1 CAPACITOR-FXD 82PF 5% 300VDC MICA 72138 DM1SEB20J0300WYICR
A2AIC12 G180-0118 1 2 CAPACITOR-FXD 6.8BUF + 10% 35VDC TA 56288 150D685X9035B2
A2AICI3 0180-0118 1 CAPACITCR-FXD 6.8UF + 10% 35VDC TA 56289 1500685X963582
AZAICT4 9160-2055 g CAPACITOR-FXD .01UF +80.20% 108VDC CER 28480 9160-20565
A2A1C1S 0160-2065 2] CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
AZAICTE 0160-0572 3 3 CAPACITOR-FXD 2200PF +20% 100VDC GER 28480 0160-0572
A2AICT7 0160-0572 1 CAPACITOR-FXD 2200PF + 20% 100VDC CER 28480 01800572
AZAIC18 0160-0572 1 CAPACITOR-FXI) 2200PF +20% 100VDC CER 28480 0166-0572
AZAICRY 8010040 i 2 DIQDE-SWITCHING 30V 50MA 2NS DO-35 IN1TY iN4148
AZA1CAZ 18010040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35 AN1TY INE148
AZATCA3 1901-0833 2 13 DIODE-GEN PRP 180V 200MA DO-35 SN171 NG4S
AZAICR4 1801-0033 2 DIODE-GEN PRP 180V 200MA DO.35 GN1Tt 1NB45
AZAICAS 19010033 2 DIODE-GEN PHP 180V 200MA DO-35 GN171 1K645
AZAICRE 1901-0033 2 DIODE-GEN PRP 180V 200MA DO-35 ON171 1NB45
AZAICRT 1801-0033 2 DIODE-GEN PRP 180V 208MA BO-35 9N 1NG45
AZA1CRE 1861-0033 2 DIODE-GEN PRP 180V 200MA DO-35 anNI7i 1NB45
AZAICRY 1941-0033 2 MODE-GEN PRP 180V 200MA DO-35 aN171 1NG48
AZAICRIG 1801-0033 2 DICDE-GEN PRP 180V 200MA DC-35 BN171 1NB45
A2ATCR1Y 1801-0033 2 DIODE-GEN PRP 180V 200MA DG-35 GN171 1NB45
AZAICRI2 1601-0033 2 HODE-GEN PRP 180V 200MA DO-35 IN1Tt 1NB4E
A2ATCRI13 $901-0833 2 DIODE-GEN PRP 180V 200MA DQ-35 IN171 1NB45
ARAICR14 1901-0033 2 GIQDE-GEN PRP 180V 200MA DO-35 IN1T1 1NG45
A2AICR1S 19010178 7 1 DIODE-SWITCHING 15V 50MA 750PS DO-7 07263 FR7TT
AZAICRIG 1801-0058 3 1 DIGDE-SWITCHING 80V 200MA 2NS DO-35 gN171 1N4150
AZAICRIT 1801-0518 8 2 DIODE-8M SIG SCHOTTKY 28480 1901-0518
AZAICA1S 1901-0518 8 DIODE-5M SIG SCHOTTKY 2848¢ 190415518
AZAICR1S 1941-0033 2 DIODE-GEN PRP 180V 200MA DO.35 ON$71 1NB45
A2ATN 1250-6257 1 1 CONNECTOR-RF SMB M PC 50.0HM 28480 1250-0287
AZATS2 1251-5618 a 1 CONNECTOR B-PIN M POST TYPE 28480 1251-5618
AZA13 1251-6343 0 1 CONNECTOR 18-PIN M POST TYPE 28480 12516343
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AZATLY 21001788 k] H CORE-FERRITE CHOKE-WIDEBAND:IMP. > 880 28488 9106-1788
AZATMP 1281-3172 7 12 CONNECTOR-SGL CONT SKT .83-IN-BSC-5Z RND 28480 12513172
AZATMPZ 0380-1104 3 4 SPACER-RVT-ON .084-IN-LG . 152-IN-1{3 28486 0380-1104
AZATMP] 1205-0095 4] 3 HEAT SINK SGL. TO-5/T0-38-C5 a6l 32258
AZATMPY 1206-0173 E] 3 INSULATOR-XSTR DAP-GL 28486 1200-0173
AZATCQH 1854-0637 1 3 TRANSISTOR NPN 2N2219A SI TO-5 PD=800MW 01295 ZN2Z1SA
AZAIQZ 1853-0281 ] H TRANSISTOR PNP 2N2807A St TO-18 PD=400MW 04713 2N2S0TA
AZAIQ3 1854-0404 4] H TRANSISTOR NPN SiTO-18 PD=360MW 28488 1854-0404
AZATQ4 1854-0637 1 TRANSISTOR NEN 2N2219A SI1 TQ-5 PD = 300MW 01295 ZN2218A
AZAIQS 1854-0023 k] H TRANSISTOR NPN SITO-18 PD=360MW 28480 1854-0023
AZATQE 1854-0477 7 2 TRANSISTOR NPN 2N2222A 51 TO-18 PD=500MW 04713 ZN2Z22A
AZAIQT 1853-0485 8 1 TRANSISTOR PNP St PD=300MW FT=850MHZ 04713 2N4208
AZA1Q8 1854-0019 3 H TRANSISTOR NPN SITO-18 PD=360MW 28486 1864-0019
AZA1QS 1854-0637 1 TRANSISTOR NPN ZN2219A 51 T0-6 PD=800MW 01295 2N2218A
AZATQG 1854-0477 7 TRANSISTOR NPN 2N2222A S1 TO-18 PD=500MW 04713 ANRRRZA
AZATEN TC AZATR14 FACTORY SELECTED-NQT FIELD REPLACEABLE
AZAIR1S 0757-0481 ] 4 RESISTOR 100 1% .125W F TC =02 100 24546 CTa-1/8-TO-11-F
AZATHI1IE 0698-7253 a 9 RESISTORS.11K 1% 05W F TC=0+100 24548 C3-1/8-TO-5111-F
AZATRTTY (698-7280 7 11 RESISTOR 10K 1% 05W £ TC=02 100 24548 C3-1/8-78-1002-F
AZATR18 0698-7260 7 RESISTOR 10K 1% .05\W F TC=0% 104 24546 C3-1/8-70-1002-F
AZAIR1Y 0698.7253 i3 RESISTOR5.11K 1% 08W £ TC=0+ 100 24548 C3-1/8-T0-5111-F
AZATRI0 0608-728C 7 RESISTOR 10K 1% .05W F TC=0 x 108 24548 C3-1/8-T0-1002-F
AZAIR21 2100-374% -] 2 HESISTOR-TAMA 5K 10% C SIGE-ADJ 17-TRN 28480 2100.-37438
AZATR22 0698-7257 2 2 RESISTOR 7.5K 1% 05W F TC=0=100 24548 C3-1/8-T0-7501-F
AZA1R23 0698-727C 9 2 RESISTOR 26.1K 1% 08W F TC=0+100 24548 C3-1/8.TO-2612-F
AZATRZ24 0698-7284 5 5 RESISTOR 100K 1% .05W F TC=0+100 24548 C3-1/8-TG-1003-F
AZAIR2S 0698-727C [ AESISTOR 26.1K % 05W F TC=§+100 24548 C3-1/8-T0-2612-F
AZATR26 0698-72563 8 AESISTOR 511K 1% .08W F TC=0+ 100 24546 C3-1/8-T0-5111-F
AZAIR27 0698-7260 T RESISTOR 10K 1% .05W F TC={ 1 100 24548 C3-1/8-T0-1002-F
AZATIR28 0698-722¢ 8 4 ACSISTOR 511 1% .05W F TC=0+100 24548 C3-1/B-TO-511R-F
AZAIR29 0698-7258 3 3 AESISTOR 8.25K 1% 05W F TC=8x100 24546 C3-1/8-T0-8251-F
AZA1R30 0698-7261 8 1 RESISTOR 11K 1% G8W F TC=0x100 24546 £3-1/8-T0-1102-F
AZATR3 0898-7238 7 3 AESISTOR 1K 1% .05W F TC=0=100 24546 C3-1/8-T0-1801-F
AZATRAZ 0898-7260 7 AESISTOR 10K 1% .05W F TC=0+ 100 24546 £3-1/8-T0-1502-F
AZATRA3 0B9B-7253 3] AESISTOR 511K 1% .05W F TC=0+100 24846 £3-1/8-T0-5111-F
AZATRA4 0698-7284 5 RESISTOR 100K 1% 08W F TC~=01 108 24546 £3-1/8-TG-1603-F
AZATR3S 0698-7257 2 RESISTOR 7.5K 1% .05W F TC=0x 100 24548 £3-1/8-T0-780%-F
AZATRIG (898.7258 3 FESISTOR 8.25K 1% 08W F TC=0+100 24546 £3-1/8-T0-8251-F
AZATR3T 0698-7284 5 RESISTOR 100K 1% 05W F TC=0+ 100 24546 C3-1/8-TO-1003-F
AZATRIS 0898-722% 8 AESISTOR 511 1% 05W F TC=0+ 100 24546 £3-1/8-T0-511R-F
A2ATR39 (0698-3601% 2 1 AESISTOR 10 5% 2W MO TC=0+200 27187 FP42.2-TOG-10R0-J
AZATR40 0B98-7253 8 AESISTOR 5.11K 1% .05W F TC=0 100 24546 C3-1/8-TO-5115-F
AZA1R41 0898-7253 8 AESISTOR 5.11K 1% {SW F TC =0+ 130 24546 C3-4/8-T0-5114-F
AZATR42 0698-7253 B8 AESISTOR 511K 1% OBW F TC=0+ 100 24548 C3-1/8-TQ-5111-F
AZAIR43 2100-3749 ] ARESISTOR-TRMR 5K 16% C SIDE-ADJ 17-TAN 28480 2100-3749
AZ2ATR44 (698-7258 3 AESISTOR 8.25K 1% 05W F TC=0+100 24546 C3-1/8-T0-825%-F
AZATR4S DBYS-7284 5 AESISTOR 100K % 05W F TC=0+100 24548 C3-1/8-T0-1803-F
AZATR4S (0898-7229 8 RESISTOR 511 1% 06W F TC=0+ 100 24546 C3-1/8-TO-811R-F
AZATR47 0757-040% g HESISTOR 100 1% 126W F TC=0x100 24548 CT74-1/8-TO-101-F
AZALR48 0757-040% 0 RESISTOR 100 1% .1268W F TC=81+100 245848 CT4-1/8-TO-101-F
A2AIR49 0757-040% [} RESISTOR 100 1% 126W F TC=8+100 24548 CTd-1/8-TO-101-F
A2ATREG 0698-360% G 1 RESISTOR 15 5% 2W MO TC=0% 200 27167 FP42-2-TOB-15R0-J4
AZATR51 0698-7280 7 RESISTOR 10K 1% .05W F TC=0+100 24546 C31/8-76-1002-F
AZAIRS2 0698-7253 8 RESISTORE11K 1% C5W F TC=0:+100 24546 C3-1/8-TO-8111-F
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AZATRS3 0698-3604 0 1 RESISTOR 22 5% 2W MO TC=0+ 208 271867 FP42-2.TGQ-22R0-J
AZATRA4 0698-7284 5 RESISTCOR 100K 1% 05W F TC=0x10C 24546 £3-1/8-T0-1003-F
AZAIRES 2100-0544 3 2 RESISTOR-TRMA 100K 10% C SIDE-ADJ 17-TRN 28480 2100-0544
AZATRSE 2108-0544 3 RESISTOR-TRMR 100K 18% C SIDE-ADJ 17-TRN 28480 2100-0544
AZATRST 0698-7229 g RESISTOR 511 1% 05W F TC =0+ 100 24546 C3-1/8-TO-511R-F
AZAIRS5E 0698-7244 7 1 RESISTOR 218K 1% 05W F TC =0+ 180 24546 C3-1/8-T3-2181-F
AZATRES 0688-7236 7 RESISTOR 1K 1% 05W F TC=0x 100 24546 £3-1/8-TG-1001-F
AZATRE) 0688-7253 B RESISTOR 5.11K 1% (BW F TC=D=100 24546 C3-1/8-T8-5111-F
AZATRE1 0688-7260 7 RESISTOR 10K 1% 05W F TC =0+ 180 245468 C3-1/8-T4-1002-F
AZATRE2 £698-7260 7 RESISTOR 10K 1% 05W F TC=0+ 100 245486 C3-1/8-T0-1002-F
A2ATRE3 4698-7236 7 RESISTOR 1K 1% 05WF TC=0+ 100 24545 C3-1/8-T0-1601-F
AZATREG4 9698-7260 7 RESISTOR 10K 1% 05W F TC=01 100 24546 C3-1/8-T0-1062-F
AZA1R65 {698-7260 7 AESISTOR 10K 1% Q5W F TC=0=100 24546 C3-1/8-T0-1002-F
AZATREE (1698-7260 7 AESISTOR 10K 1% .08W F TC=0x 100 24548 G3-1/B-T0-1002-F
AZAITPY TO AZATTPS NOT ASSIGNED
AZAITPS 0360-0535 [ 2 TERMINAL-TEST POINT .330IN AROVE 28480 0360-0535
AZATTP10 0360-0538 0 TERMINAL-TEST POINT 330IN ABOVE 28480 | 0360-0535
ARATUY 1826-0557 5 2 IC OP AMP GP QUAD 14-DIP-C PKG 27014 LM34ES
AZALZ 1810-0037 3 t NETWORK-RES 16-DIP 1.0K OHM X 8 11236 761-3-R1K
AZATUS 1826-0557 5 IC QP AMP GP QUAD 14-DIP-C PKG 27014 LM3484
AZATVRY NOT ASSIGNED
AZATVR2 $902-0048 1 1 DIODE-ZNA 6 .81V 5% DO-35 PD = 4W 28480 1802-0048
A2ATVR3 1902-0041 4 2 DIODE-ZNR 5.11V 5% D0-35 PD = 4W 07263 IN751A
AZAIVRA 1902-0041 4 DIODE-ZNR 5.11V 5% DO-36 PO = 4W 07263 IN7S1A
AZRIVRE 1902-0049 2 1 DIODE-ZNA 6.19V 5% DO-35 PD= 4W 28480 1902-004%
AZATVRE 1802-3036 3 1 DIODE-ZNR 3.18V 5% DO-7 PD = 4W TC=- (064% 28480 1802-3038
ARATVRY 1902-3104 & 1 fHODE-ZNR 5.82V 5% DO-35 PD= 4W 28480 1902-3104
AZATVRE 1902-3094 3 1 CIODE-ZNR 5.31V 2% DO-35 PO = 4W 28480 1902-3694
AZATXAL 1200-0553 5 1 SOCKET-IC 28-CONT DIP-S5LDR 28480 1200-0553
AZAZ DOUBLER MICRCCIRCUIT ASSEMBLY
(NOT SEPARATELY REPLACEABLE)
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A3 83525-60080 6 1 DIGITAL INTERFACE 28480 83525-64080
AJCH 0160-0127 2 4 CAPACITOR-FXD tUF +20% 56vDC CER 28480 4160-0127
Adcz 0160-0127 2 CAPACITOR-FXD 1UF +20% 50VDC CER 28480 0160-0127
A3C3 0160-0127 2 CAPACITOR-FXD 1UF +20% 50VDC CER 28480 0160-0127
AJC4 0160-0127 2 CAPACITOR-FXD 1UF = 20% 50VDC CER 28480 0180-0127
A3CS 0166-3537 4 1 CAPACITOR-FXD 680FF £ 5% 100VDC MICA 28480 0160-3537
A3CH 0180-0500 7 1 CAPACITOR-FXD 47UF £ 20% 20V0C TA 28480 0180-0500
ABJ1 1251.6926 3 1 CONNECTOR 50-PIN M POST TYPE 28480 | 12515028
A3MPT 5040-6852 3 i BD EXTR ORANGE 28480 5040-6852
A3MPZ 5000-8043 & 1 PIN 28480 £000-5043
A3 O757-8428 1 H RESISTOR 1.62K 1% 125W F TC=0 =+ 100 24548 £T4-1/8-T0-1621-F
A3R2 0698-3153 g 2 RESISTOR 3.83K 1% 128W F TC~0 100 24548 CT4.1/8-T0-3831-F
A3A3 0688-3153 g RESISTOR 3.83K 1% .128W F TC=0 £ 100 24546 CT4.1/8-T0-38371-F
A3R4 0658-7212 g 1 RESISTOR 100 1% .05W F TC=01+ 160 24546 C3-1/8-TO-100R-F
A3S1 3101-2243 & 1 SWITCH-RKR DIP-RKR-ASSY B-1A .05A 30VDC 28485 3101-2243
AU TO A3UZ NOT ASSIGNED
A3U3 1826-0188 I+ 1 O TIMER TTL MONO/ASTBL 18324 NESS5N
Al 1820-2081 2 1 2 NMOS 04713 MCBBAZIP
A3US 1620-3093 8 1 HC-80068-3ERIES PROGHRAMMARLE TIMER 28480 1820-3083
A3UG 18201202 T 1 O GATE TTL LS NAND TPL 3-INP 03285 SNT4LS10N
A3UT 1620-1187 9 1 G GATE TTL LS NAND QUAD 2-inP 01295 GN74LS00N
A3ug 1820-1416 5 4 C SCHMITT-TRIG TTL LS INV HEX 1-iNP 01285 SNT4LS14N
ABUS 1820-1216 3 2 CDCOR TTL LS 3-TO-8-LINE 3-INP 01285 SN74LS138N
A3U1D 1620-1416 5 0 SCHMITT-TRIG TTL LS INV HEX 1-iNf 01285 SNT4LS14N
AJUTT 1820-1416 5 IC SCHMITT-TRIG TTL LS INV HEX 1-INP 01295 SNTALS 14N
A3U1Z 1818-0338 7 3 NETWORK-RES 16-DIP $100.0 OHM X 8 11236 T61-3-R100
AJU13 1820-12186 3 IC DCDR TTL LS 3-TO-8-LINE 3-INP 01285 SNT4LS 138N
A3UT4 1820-1481 6 1 IC BFR TTL LS NON-INV HEX 1-INP 01285 SN74LS367AN
AJNE 1828-1416 5 G SCHMITT-TRIG TTL LS INV HEX 1-INP 01285 SN741L.814N
ABU1E 1816-0338 7 NETWORK-RES 18-DIP 100.0 CHM X 8 11236 761-3-R100
ASUTY 1820-2075 4 2 1 TRANSCEIVER TTL LS 8US OCTL (1295 SNT4| 5245N
A3LHB 1828-2075 4 IC TRANSCEIVER TTL LS BUS OLTL 01295 SN74LS245N
A3 1810-0338 T NETWORK-RES 16-DIF 100.0 OHM X 8 11236 761-3-R100
A3XUT 1200-054 ¢ kH 2 SOCKET-IC 24-CONT SIP DIP-SLDR 28480 1200-0541
AZXLR 1200-0541 1 SOCKET-IC 24-CONT DIP DIF-SLDR 28480 1200-0541
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Table 6-3. HP 83570A Replaceable Parts

Reference HP Part | C . Mfr
. " Gt Description Mfr Part Number
Designation Number | D ¥ » Code
Ad 83570-60098 6 1 ALC 238480 83570-66077
Ad4CY 4160-3679 7 3 CAPACITCR-FXD .0tUF +20% 106VDC CER 28480 0160-3879
A4G2 NOT ASSIGNED
A4C3 0180-2617 1 1 CAPACITOR-FXD 6.8UF £ 10% 35VOC TA 25088 DERBGS1B35K
A4C4 0160.0945 2 1 CAPACITOR-FXD 910PF 5% 100VDC MICA 26480 9180-0945
A4CE NOT ASSIGNED
AACE NOT ASSIGNED
ASCT 0160-3874 2 2 CAPACITOR-FXD 10PF + .5PF 200vDC CER 28480 0160-3874
A4CH 0160-4084 8 -1 CAPACITOR-FXD .1UF + 20% 50vDC CER 28480 0160-4084
AdCE 0160-4084 8 CAPACITOR-FXD 1UF £ 20% 50vDC CER 28480 0160-4084
A4C10 0180-2697 71 4 | CAPACITOR-FXD 10UF 2 10% 25VDC TA 28480 | 0180-2697
Ad4CH 016¢-387% 7 CAPACITOR-FXD OTUF +20% 180VDC CER 2848C 0150-3878
A4C12 0166-387¢ 7 CAPACITOR-FXD .0tUF +20% 100VEC CER 28480 0160-3879
A4C13 0164-4084 8 CAPACITOR-FXD .1UF x 20% 50VDC CER 2848¢ 0160-4084
A4C14 Q184-0127 2 A CAPACITOR-FXD 1UF +20% 50VDC CER 28480 0160-127
AGC15 0185-2897 7 CAPACITOR-FXD 10UF = 10% 25VDC TA 28480 | 0180-2697
A4C18 0188-2697 7 CAPACITOR-FXD 10UF = 10% 25VDC TA 28480 0180-26%7
A4C1T 0183-2697 7 CAPACITOR-FXD 10UF % 10% 28VDC TA 28480 0180-2697
A4C18 0%80-2661 5 1 CAPACITOR-FXD 1UF + 10% 50VDC TA 25088 DTROGSIASOK
A4C19 0160-4084 g CAPACITOR-FXD  1UF +£20% 50¥DC CER 28480 0160-4084
A4C20 0160-4084 8 CAPACITOR-FXD UF + 20% 50vDC CER 28480 0160-4084
A4CH 01600573 2 b CAPACITOR-FXD 4700PF +20% 100VDC CER 28480 $166-0573
A4C22 0160-3874 2 CAPACITOR-FXD 10PF = BPF 200VDC GER 28480 £160-3874
A4S 0121-0448 8 H CAPACITOR-V TRMR.CER 2.5-5PF 63V PC-MTG 28480 41210448
A4C24 NOT ASSIGNED
AACZS 0160-4084 8 CAPACITOR-FXD 1UF £ 20% 50VDC CER 28480 &166-4084
A4C28 TO A4C28 NOT ASSIGNED
A4C28 0160-3873 1 2 CAPACITOR-FXD 4.7PF + 5PF 200vVDC CER 28480 &160-3673
A4C30 0160-3873 1 CAPACITOR-FXD 4.7PF x SPF 200vDG CER 28480 | $160-3873
A4CR1 1901.1098 1 1 DIQDE-SWITCHING 1N415850V 200MA 4NS 15818 1N4150
A4CR2 NOT ASSIGNED
A4CR3 1601-0535 g 3 DIODE-3M SIG SCHOTTKY 28480 1901-0535
A4CR4 NOT ASSIGNED
A4CRS NOT ASSIGNED
A4CRE 1801-0050 3 2 HORE-SWETCHING B0V 2GOMA 2NS DO-35 IMN1TT 1N4150
A4CRT 1501-0536 9 DIODE.-SM SIG SCHOTTKY 28480 | 1901-0535
A4CRE NOT ASSIGNED
AACR9 18010535 g DIODE-SM SIG SCHOTTKY 28480 1901-0635
A4CRH) TC A4CA12 NOT ASSIGNED
A4CRI3 1901-G050 3 DIGDE-SWITCHING B0V 200MA 2NS DO-35 SN1T1 1N4150
Ad 1258-G124 7 1 SHUNT-PROGRAMMABLE 1 DBL PIN SET; .100 26480 1258-0124
AdLl §140-0210 H 1 INDUCTOR RF-CH-MLD 100UH 5% 25480 9140-8210
AdMP1 5040-6848 7 1 BOARD EXTR YELLC 28480 5040-8848
AdMP2 5000-8043 & 1 PIN 268480 5000-9043
A4MP3 1251-4032 k- 2 CONNECTOR-SGL CONT SKT .021-IN-BSC-82 91506 LSG-1A14-1
AdMP4 7121-1152 g 3 LBL IN 83570 28480 7121-1152
AAMPS 1251-5177 8 2 CONNECTOR-3GL CONT PIN .031-IN-BSC-5Z 28480 12515177
AdGH NOT ASSIGNED
AdQ2 NOT ASSIGNED
A4Q3 1854-0295 7 2 TRANSISTOR-DUAL NPN Pir=400MW 28480 1854-0295
AdQ4 NOT ASSIGNED
A4Q5 1855-0388 9 2 TRANSISTOR J-FET 2N4382 N-CHAN DODE 04713 2N4392
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Table 6-3. HP 83570A Replaceable Parts

Reference HP Part |C o Mfr
Designation Number |D Qty Description Code Mfr Part Number
A4Q6 1855-0386 9 TRANSISTOR J-FET 2N4392 N-CHAN D-MODE 04713 24382
A4QT7 1855-0423 5 3 TRANSISTOR MOSFET N-CHAN E-MODE 70-237 178586 VNTOKM
A4Q8 1855-0423 5 TRANSISTOR MOSFET N-CHAN E-MODE TO-237 17856 VNTOKM
A4QS 1854-0295 7 TRANSISTOR-DUAL NPN PO = 400MW 28480 1854-0295
A4Q10 1853-0316 1 2 TRANSISTOR-DUAL PNP PD = 500MW 28480 1853-0316
A4Q11 1853-0316 1 THRANSISTOR-DUAL PNP PD = 500MW 28480 1853-0316
AAQIZ2 TO A4S NOT ASSIGNED
A4Q16 1855-0423 5 TRANSISTOR MOSFEY N-CHAN E-MODE T0-237 17858 VN1OKM
A4R1T TO AdR4 NOT ASSIGNED
A4R5 0683-7273 2 1 RESISTOR 34 8K 1% .05W F TC=04=100 24548 C3-1/8-T0-3482-F
A4RE NOT ASSIGNEDR
A4RT NOT ASSIGNED
AdRE 2100-2518 2 1 RESISTOR-TRMR 200K 10% C SiDE-ADJ 1-TRN 73138 B2CARZO0K
A4RS NOT ASSIGNED
A4R10 2100-8670 <] 1 RESISTOA-TAMR 10K 10% C SIDE-ADJ 17-TRN 28480 2106-0670
A4RI NOT ASSIGNED
A4R12 2100-3611 1 1 RESISTOR-TRMRA 50K 10% C SIDE-ADJ 17-TRN 28480 2100-3811
A4R13 NOT ASSIGNED
AdR14 NOT ASSIGNED
A4R15 2100-2489 G 1 RESISTOR-TRMA 5K 10% C SIDE-ADJ 1-TRN 73138 B2PARSK
A4R16 0698-7253 8 2 BESISTOR 5.11K 1% O8W F TC=02100 24548 C3-1/8-T0-5111-F
A4R1T 0698-7253 8 RESISTOR 511K 1% 85W £ TG=0+ 100 24546 C3-1/8-T0-8111-F
AAR1E 0698-7257 2 3 RESISTOR7 5K 1% 0BW F TC =0+ 180 24548 £3-1/8-70-7501-F
A4R1G 0698-T257 2 RESISTOR7.5K 1% 05W F TC =01 100 24548 ©3-1/8-T0-T501-F
AAR20 G698-7258 3 1 RESISTOR 825K 1% 05W F TC=04 108 24548 C3-1/8-T0-8251-F
A4A21 0688-7261 8 1 RESISTOR 11K 1% .05W F TC=0x 100 24548 ©3-1/8-T0-1102-F
A4RZ22 0628-7264 1 5 RESISTOR 14.7K 1% 058W F TC =81 108 24545 C3-1/8-T0-1472-F
A4R23 a757-0464 5 1 RESISTOR 909K 1% 1258W F TC=0+100 24548 CT4-1/8-T0-8092-F
A4R24 NOT ASSIGNED R
A4RZ5 0698-7287 2 RESISTOR 7.5K 1% .05W F TC=0+ 100 24545 C3-1/8-T0-7501-F
ALRZ2E 0898-7260 7 ] RESISTOR 10K 1% .0SW F TC=0=x 100 24548 C3-1/8-TO-1802-F
A4RZ7 0898-7227 B 1 RESISTOR 422 1% 08W FTC=0x100 24545 C3-1/8-TO-422R-F
AARZ8 08987254 9 1 RESISTOR 5.62K 1% .05W F TC=0+100 24545 C3-1/8-T0-5621-F
A4RZG NOT ASSIGNED
A4R30 0837-0119 7 1 THERMISTOR TUB WITH AXL LEADS 5K-OHM 28480 0837-0118
A4R3IY 0698-7279 8 1 RESISTOR 61.9K 1% 05W F TC=01 100 24546 C3-1/8-T0-8192-F
A4R32 $698-7284 1 RESISTOR 14.7K 1% .05W F TC=0x100 24546 C3-1/B-T0-1472-F
A4R33 £698-7248 1 2 RESISTOR 3.16K 1% .05W F TC=01100 24546 €3-1/8-T0-3161-F
A4R34 0698-3457 8 1 RESISTOR 316K 1% 125W F TC=0+100 28480 4698-3457
A4RI5 (0698-7260 7 RESISTOR 10K 1% 05W F TC=0+ 100 24546 C3-1/8-T0-1002-F
A4R36 (698-7260 7 RESISTOR 10K 1% .05W F TC=04 100 24546 C3-1/8.TG-1002-F
A4AR3T NOT ASSIGNED
A4R38 0688-7243 <] 4 RESISTOR 196K 1% .05W F TC=0=+10C 24546 C3-1/8-TO-1981.F
A4R39 0698-7282 3 1 RESISTOR 82.5K 1% 08W ¥ TC=0x 100 24545 (3-1/8-T0-8252-F
A4R40 06598-7264 1 AESISTOR 14.7K 1% .05W F TC =4+ 10§ 24546 C3-1/8-T6-1472-F
A4R41 NOT ASSIGNED
AdR42 0898-7268 1 2 RESISTCR 681K 1% .05WF TC=8x 108 24848 C3-1/8-70-6811-F
A4R43 TO A4RS0 NOT ASSHGNED
A4RS1 0698-7236 7 3 RESISTOR 1K 1% .08W F TC =0+ 100 24546 C3-1/8-70-100%.F
AARED 0698-7212 9 4 RESISTOR 102 1% 08W F TC=0+ 100 24546 C3-1/8-TO-100A-F
A4RS3 NOT ASSIGNED
A4RS4 NOT ASSIGNED
A4RS5 (GB9B-7236 7 RESISTOR 1K 1% .05W F TC=0=x 100 24548 C3-1/8-T0-1001-F
A4R5H (0698-7260 7 RESISTOR 10K 1% 05W F TC+=0+ 100 24546 G2-1/8-T0-1002-F
A4RST (698-7243 & RESISTOR 1.98K 1% 08W F TC=0+100 24548 C3-1/8-T3-1961-F
A4RS5E 0698-7258 1 RESISTOR 6.81K 1% .08W F TC =0+ 1560 24548 €3-1/8-T0-8811-F
A4REE 0698-7228 8 H AESISTOR 511 1% .05W F TC=02 100 24546 C3-1/8-TC-511R-F
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A4RBO (0688-7247 4] 1 RESISTOR 2.87K 1% 06W FTC=0x 100 24546 C3-1/8-TC-2871-F
A4R61 0698-7219 6 + RESISTOR 196 1% 65W F TC=0x 100 24546 C3-1/8-TO-196R-F
A4REB2 0698-7212 g RESISTOR 100 1% A5W F TC=0=x100 24546 C3-1/8-TO-100R-F
A4RE3 06987243 6 RESISTOH 1.96K 1% .05W F TC =02 100 24536 | C3-1/8-TO-1961-F
A4RB4 TO ASRET NOT ASSHGNED
A4HSE 0698-7222 11 1 | RESISTOR 261 1% 05W F TC=02 100 24546 | C3-UB-TO-281R-F
A4RE9 0698-7277 6 1 RESISTOR 51.1K 1% .05W F TC==G+ 100 24546 C3-1/8-T3-5112+F
A4RTQ 698-7249 2 1 RESISTOR 3.48K 1% 05W F TC=0x 100 24546 C3-1/8-T6-3481-F
A4R71 0698-7268 5 1 RESISTOR 21.5K 1% J5WF TC =0 100 24546 C3-1/8-T3-2182-F
A4RT2 4698-7212 9 RESISTOR 100 1% 05W F TC~0 1 100 24546 C3-1/8-TO-100RF
A4RTE 0698-7212 9 RESISTOR 100 1% 05W F TC=0= 100 24846 | CIU/BTO-100R-F
A4R74 0698-7243 6 RESISTOA 1.96K % 05W F TC=0= 100 24546 C3-1/8-T(-1881.F
A4R75 $698-7274 3 1 RESISTOR 38.3K 1% .05W F TC=02 100 24546 C3-1/8-T0-3832-F
A4RTE 0698-7280 7 RESISTOR 10K 1% 05W F TC=0x100 24546 C3-1/8-TC-1002-F
A4RTF 0698-7260 7 BESISTOR 10K 1% 05W F TC=02 100 24546 | C3-1/8-T0-1002-F
AdR78 2100-1986 9, 1 | RESISTOR-TAMR 1K 10% C TOP-ADS 1-TRN 73138 | BRPRIK
A4RTY $698-7280 7 RESISTOR 10K 1% 05W F TC =G+ 100 24545 C31/8-TG-1002-F
A4RE0 $698-7187 g 1 RESISTOR 23.7 1% 06W F TC=02100 24546 C3-1/8-TO-23RT7-F
A4R81 2106-2030 [} 2 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 B2PR20K
A4RB2 2106-2030 6 RESISTOR-TRMR 20K 10% C TOP-ADJ 1-TRN 73138 | B2PRIOK
A4RA83 {0698-7234 5 1 RESISTOR 825 1% 05W F TC=0=100 24546 C3-1/8-T4-825R-F
A4R84 {(698-7232 3 1 RESISTOR 681 1% 05W F TC—=0 2 100 24546 C3-1/8-TO-6881R-F
A4RBS £698-7260 7 RESISTOR 10K 1% 06W F TC=0 1 100 24546 C3-1/8-TO-1002-F
A4R8E NOT ASSIGNED
A4RE? 0698-7236 7 RESISTOR 1K 1% 0BW £ TG=0 = 100 24546 | C3-1/8-T0-1001-F
A4R88 0698-7264 1 RESISTOR 14.7K % .05W F TC=8= 100 24546 C3-1/8-TC-1472-F
A4R83 0698.7263 o 1 RESISTOR 133K 1% 05W F TC=0x 106 24846 | C3-1/8-T0-1332-F
A4RS0 0698-7264 1 RESISTCAH 14.7K 1% .05W F TC=(~ 100 24548 C3-1/8-TG-1472-F
A4RSY $698-7240 3 1 RESISTOR 147K 1% O5W F TC=02 10 24546 C3-1/8-T0-1471-F
A4RE2 NOT ASSIGNED
A4R93 (6967260 7 RESISTOR 10K 1% 05W F TC=0+ 100 24546 C3-1/8-T0-1002-F
A4R94 0608-7248 1 RESISTOR 3.16K 1% .05W F TC=0% 100 24546 | C3-1/8-T0-3161-F
A4R95 NOT ASSIGNED
A4R96 (698-7251 ] 1 RESISTOR 4.22K 1% .05W F TC=0=% 10¢ 24548 C3-1/8-T0-4221-F
A4RIT NOT AGSIGNED
A4R98 NOT ASSIGNED
A4R99 21001738 g 1 RESISTOR-TAMA 10K 10% C TOP-ADJ 1-THN 73138 82PR10K
A4RT00 TO A4RTOT NOT ASSIGNED
A4R108 0698-7332 4 1 RESISTOR 1M 1% 125W F TC=0+100 28480 0698-7332
A4TR1 1251.5618 1] 8 CONNECTOH 8-PIN M POST TYPE 28480 1281-5618
A4TPZ 1251-5618 Q CONNECTOR 8-PIN M POST TYPE 28480 12561-5618
A4TP3 1251-5618 0 CONNECTOR 8-PIN M POST TYPE 28480 1251-5618
A4TP4 1251-5618 0 CONNECTOR 8-PIN M POST TYPE 26480 1251-5618
A4TPS 1251-5618 9 CONNECTOH 8-PIN M POST TYPE 28480 1251-5618
A4TPE 1251-5618 Q CONNECTOCR 8-PIN M POST TYPE 28480 1251-5618
AATPT 1251-5618 0 CONNECTOR 8-PIN M POST TYPE 28480 1251-5618
A4TPE 1251-5618 0 CONNECTOR 8-PIN M POST TYPE 28480 1251-5618
A4TPS 0360-0535 0 4 | TERMINAL-TEST POINT 330N ABOVE 28480 | 0360-0535
A4TPI0 (0360-0535 0 TERMINAL-TEST POINT .336iIN ABQVE 28480 {360-0535
A4TP11 0366-0535 0 TERMINAL.TESY POINT 330IN ABOVE 28480 (3660635
A4TP12 0363-0535 ¢} TERMINAL-TESY PCINT .330IN ABOVE 284806 0366-0535
A4 1826-1186 i 2 ANALOG SWITCH 4 SPST 16 —CERDIP 06668 SW-08GQ
A4U2 1826-0616 7 2 1T OP AMP PRCN QUAD 14-DIP-C PKG (0B665 OP-11EY
AdU3 1826-0610 1 2 1IC MULTIPLXR 4-CHAN-ANLSE DUAL 16-DIP-C 06665 MUX24FCQ
AdU4 1826-1186 3 ANALOG SWITCH 4 SPST 16 —CERDIP 06665 SW-08GQ
AJUS 1826-0616 7 IC OF AMP PRCN QUAD 14-DIP-C PKG (06665 OP-11EY
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A . Qt Description Mfr Part Number
Designation | Number D| =W P Code
A4LE 1826-0610 1 IC MULTIPLXR 4-CHAN-ANLG DUAL 18-DIiP-C 06665 MUXZ4FQ
ASU7 1820-1147 g 1 IC GATE TTL LS NAND QUAD 2-INP 01285 SN74LS00N
A4U9 1826-0319 7 2 15 OF AMP LOW-BIAS-H-IMPD T0-99 PKG 04713 LF356G
A4U10 1826-0026 3 1 1 COMPARATOR PRCN TO-99 PKG 012905 LM3tiL
AdU 1826-0752 2 1 DA 12-BIT 16-CBRZ/SDR CMOS 24355 AD754280
Adlii2 1820-1216 3 H iC DCOR TTL LS 3-TG-8-LINE 24NP 01295 SN74L5138N
A4U13 1820-1730 6 H IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01795 SNT41.8273N
Adlitd 1828-119% 1 1 IC INV TTL LS HEX 1-INP 01295 SNT4LSO4N
AdG15 1820-1198 5] 1 1€ GATE TTL LS NAND QUAD 2-INP 01285 ENT4IS0IN
AdU18 1828-0021 8 1 IC OF AMP GP TG-99 PKG 27014 1.M310H
A4LNT 1826-0447 2 1 IC OP AMP WB TC-92 PKG 27014 LF25TH
A4U18 1826-0319 7 iC OP AMP LOW-BIAS-H-IMPO TC-88 PKG 04713 LF358G
ALGVRI 1902-0041 4 1 (HODE-ZNR 5.11V 5% DO-35 PD=_4W 07263 INTE1A
ALVRZ 1902-3138 7 1 DIODE-ZNR 8.25V 5% DO-35 PD=4W 28480 1802-3138
A4VR3 NOT ASSIGNED
AdVR4 1802-0049 2 2 DIORE-ZNR B.18Y 5% DO-35 P = 4W 28480 1902-0048
AdVRS 1862-0049 2 DIODE-ZNR B.18V 5% D0-35 PD == 4W 28480 1902-0048
AdW 8159-0005 01 2 | RESISTOR-ZERO OHMS 22 AWG LEAD DiA 28480 | 8159-0005
A4W2 TO A4W4 NOT ASSIGNED
A4WE 8158-0005 0 RESISTOR-ZERQO OHMS 22 AWG LEAD DIA 28480 8159-0005
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Reference HP Part |C —_ Mifr

Designation Number |D Gty Description Code Mfr Part Number
A5 83570-60043 5 1 Fit DRIVER 28480 83570-60043
ABCH 0180-0574 3 1 CAPACITOR-FXD .022UF +20% 100VDC CER 28484 8168-0674
ABC2 0160-0572 1 1 CAPACITOR-FXD 2200PF +20% 100VDC GER 28480 §160-0672
A5C3 0160-4084 8 5 CAPACITOR-FX{ TUF +28% 50VDC CER 28480 9180-4084
ABCA 0160-0945 2 1 CAPACITOR-FXD 910PF + 5% 100VDC MICA 28480 0160-0845
ASCS 8160-8575 4 H CAPACITOR-FXD .047UF +20% 50¥DC CER 28480 0160-0575
ASCE 9160-2283 g 1 CAPACITOR-FXD 8.8PF + 25PF 500VDC CER 28380 0160-2253
ASCT 0160-3879 7 10 CAPACITOR-FXD .01UF +20% 100VDC CER 28480 0160-3879
ASCE 0180-3879 7 CAPACITOR-FXD .01UF = 20% 108VDC CER 28480 (160-3879
ABCE 0160-36879 7 CAPACITOR-FXD .0tUF # 20% 100VBC CER 28480 0160-3879
ABC10 0160-3879 7 CAPACITOR-FXD .0TUF + 20% 100VDC CER 28480 {160-3879
A5C11 0140-0198 5 1 CAPACITOR-FXD 200PF + 5% J00VDC MICA 72138 DMISF201J0300WVICR
ASC12 0160-2199 2 t CAPACITGR-FXD 30PF 5% 300VDC MICA 28480 0160-2188
ASC13 NOT ASSIGNED
ASCt4 (121-0446 8 1 CAPACITOR-VY TRMR .CER 4 5-20PF 150V 28480 0121-0448
ABC1S 0160-387¢9 7 CAPACITOR-FXD .Q1UF = 20% 100VDC CER 28488 {160-3879
ABC16 0180-36879 7 CAPACITOR-FXD .01UF + 20% 100VDC CER 28480 0160-3879
ABC17 (160-3879 7 CAPACITOR-FXD .01UF + 20% 100vDC CER 28480 0160-3879
A5C18 0160-3879 7 CAPACITOR-FX{ 01UF =20% 100VDC DER. 28480 0160-3878
ASC19 ’ NOT ASSIGNED
ASC20 0160-2249 3 2 CAPACITOR-FXD 4.7PF + 25PF 500vDC CER 28480 0160-2249
ABC21 NOT ASSIGNED
ABCR2 NOY ASSIGNED
ABCZ3 0160-4084 8 CAPACITOR-FXD . 1UF 1 20% 50VDC CER 28480 £160-4484
ABCZ24 0160-4084 8 CAPACITOR-FXD 1UF x20% 50VBC CER 28480 §160-4084
ABC2Z5 0160-3679 7 CAPACITOR-FXD .01UF ~ 20% 100VDC CER 28480 0160-3879
ASC26 0180-3874 2 1 CAPACITOR-FXD 10PF = 5PF 208VDC CER 28480 0160-3874
ABC2T 0160-4084 8 CAPACITOR-FXD .1UF * 20% 50VDC CER 28480 0160-4084
ASC28 . 0160-4084 8 CAPACITOR-FXD .1UF + 20% BOVDG CER 28480 0160-4084
A5C29 0180-2617 1 4 CAPACITOR-FXD 6 BUF £ 10% 35VDC TA 25088 DERBGS1BISK
ASC30 4180-2617 1 CAPACITOR-FXD 8.8UF £ 10% 35VDC TA 25088 DEREGS1BIGK
ABCH 4180-2617 H CAPACITOR-FXD 6 8UF £ 10% 35VEC TA 25088 DERBGS1835K
ASC32 Q1884-2617 1 CAPACITOR-FXD 6.8UF + 10% 35VDC TA 25089 DERBGS1835K
ASC33 0180-2207 s 1 CAPACITOR-FXD 10GUF + 10% 10VEC TA 56289 1500107X8010R2
ABC34 0180-0474 4 <] CAPACITOR-FXD 15UF = 10% 20VDC TA ZB4B0 0180-0474
ABC35 180-0474 4 CAPACITOR-FXD 154F « 10% 20VDC TA 28480 0180-0474
ASC36 0180-0474 4 CAPACITOR-FXD 15UF £ 10% 20VDC TA 28480 0180-0474
ASC37 0180-0474 4 CAPACITOR-EXD 15UF % 10% 20vDC TA 28480 ©180-0474
ABC38 4180-0474 4 CAPACITOR-FXD 15UF & 10% 20VDC TA 28480 G180-0474
ASCAS 9180-0474 4 CAPACITOR-FXD 15UF £ 10% 20VDC TA 28480 0180-0474
ASCAQ 0166-3879 7 CAPACITOR-FXD .0t UF = 20% 180VDC CER 28480 0160-3879
ABCA1 0160-2249 3 CAPACITOR-FXD 4 7PF + 25PF 500VEC CER 28480 0160-2249
ASCR1 1801-0633 2 2 DIODE-GEN PRP 180V 200MA DOD-35 BN171 TNG45
ABCR2 1801-0033 2 DIQDE-GEN PRP 180V 200MA DO-35 BN171 NG4S
ASCR3 1901-0047 4 2 DICDE-SWITCHING 20V 7T5MA 10NS 28480 1801.0G47
ASCR4 1901-0047 8 DICDE-SWITCHING 20V 75MA 10NS 28480 1901-0047
ASCRS 1901-1098 1 4 PHORE-SWITCHING 1N4150 B0V 200MA aNS 15818 1N4150
ASCRE 1901-1088 H DIODE-SWITCHING 1N4150 50V 200MA 4NS 15818 1N41EQ
ABCRT 19011068 1 DIQDE-SWITCHING 1N4150 50V 200MA 4NS 15818 TNG150
ASCRS 1941-1098 1 DIODE-SWITCHING 1N4150 50V 200MA 4NS 15818 1N4150
ABCRS 1801-0535 k] 1 DIODE-SM SIG SCHOTTKY 28480 1901-0835
ASCR1D 1801-0518 8 1 DIGDE-SM SIG SCHOTTRY 28480 1901-0518
ASK1 0490-0916 -] 1 RELAY-REED 1A 500MA 100vBC 5VDC-COIL 28480 (490-0916
ASK2 £480-1063 6 3 RELAY-REED 2A 500MA 50VDC 5VDC-COIL 10VA 28480 04%0-1063
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Table 6-3. HP 83570A Repluceable Parts

Reference HF Part  C i Mfr
Designation Number ' D Gty Description Code Mir Part Number
ASLY 9100-1630 7 1 INDUCTOA RF-CH-MLD 51UH 5% 28480 1081830
ASLZ 9100-1618 2 4 INDUGCTOR RF-CH-MLD 6.8UH 10% 28480 $100-1819
ABL3 3100-1618 2 INDUCTOR RF-CH-MLD 6.8UH 10% 28480 §8100-1618
ASL4 {8503-80001 3 t COit. TOROID 28480 08503-80001
ABLS 9100-1619 2 INDUCTOR RF-CH-MLD 8.8UH 10% 28480 9100-1618
ASLE 9108-1819 2 INDUCTOR RF-CH-MLD 8.8UH 10% 28480 150-1619
ABMP 50009043 § 1 PIN 28480 5000-8043
ASMP2 4330-0145 & 1 INSULATOR-BEAD GLASS 28480 4330-0145
ASMP3 5040-6851 2 1 EXTRACTOR TAB 28480 5040-6851
ASMP4 7123-1152 0 1 LBL IN 83570 28480 7121-1152
ASMPE 1205-0011 s} 1 HEAT SiNK TC-5/T(C-39-C8 26480 1205-0011
A5 1854-0529 0 4 THANSISTOR-DUAL NPN PO =T50MW 28486 1854-0529
ABQ2 1854-0529 1] TRANSISTOR-DUAL NPN PO~ T750MW 28480 1854-052%
ASQ3 1B54-0528% a TRANSISTOR-DUAL NPN PD=T50MW 28480 1854-052¢
ABCH4 1854-0628 Q TRANSISTOR-DUAL NPN PU=750MW 23480 1854-G529
ABQH 1854-0475 5 1 TRANSISTOR-DUAL NPN PD=T750MW 28480 1854-0475
ASRY {698-0083 8 4 AESISTOR 1.96K 1% .125W F TC=0+ 100 24546 CT4.1/8-TC-1981-F
ABH2 a757-0200 7 4 RESISTOR 562K 1% .126W F TC~=01+ 100 24546 CT4-1/8-TO-5621-F
ABR3 0757-0200 7 RESISTOR 562K 1% 128WF TC=0+100 24546 LT4-1/8-T0-5621-F
ASR4 0757-0200 7 RESISTOR 562K 1% 125W F TC=0 100 24546 CT4-1/8-70-5621-F
ASRS 07570260 7 RESISTOR 562K 1% 126W £ TC=0:£100 24546 CT4-1/8-70-5621-F
ASRB 0757-0439 4 2 REZISTOR 681K 1% 125W F TC~0+= 100 24548 CY4-1/8-TO-6811-F
ABRY O757-G439 4 RESISTOR 6.B1K 1% 125W F TC=0x 109 24548 CT4-1/8-T0-6811-F
AS5RE 0898-3158 4 1 RESISTOR 23.7K 1% .125W F TC=0x10¢ 24548 CT4-1/8-T0-2372-F
ASRE 0698-6360 6 4 RESISTOR 10K 1% 125W F TC=0 =25 28480 0698-6360
ASRIO 0688-3151 7 1 RESISTOR 2.87K 1% .125W F YC=0=100 24546 CT4.1/8-TO-2871-F
ABR11 0653-3155 1 2 RESISTOR 4 64K 1% 125W F TC=0+ 100 24546 CT4-1/8-T0-4841-F
ABRANZ £698-0083 8 AESISTOR 1.96K 1% 125W F TC=0+100 24546 CT4-1/8-TC-1961-F
ASR13 0698-3446 3 1 RESISTOA 383 1% 125W F TC=0 100 24546 OT4-1/8-T0-383R-F
ASRA14 4757-03%4 b4 2 RESISTOR 51.1 1% .125W F TC=0=x 100 24546 CT4-1/8-TO-51Rt-F
ASR15 §757-0394 & AESISTORA1.1 1% 125WF TC=02 100 24548 CT4-1/8-T0-51R1-F
ASR16 NOT ASSIGNED
ASRT 0757-0442 9 3 RESISTOR 10K 1% .125W F TC=0=2 140 24548 G14-1/8-T0-1002-F
ASR1IB 0757-0442 g RESISTOR 10K 1% 125W F TC=0+= 100 24546 CT4-1/8-T0-1002-F
ASRIG 2100-3748 [ 1 RESISTOR-TRMR 5K 10% £ SiDE-ADJ 17-TRN 28480 2140-3749
ABR2G 0757-0458 ¥ 1 RESISTOR 51.1K 1% .125W F TC=0=100 24546 CT4-1/8-T0-5112.F
ABRZY (1698.6360 ] AESISTOR 10K 1% 128W F TC=0+25 28480 0698-6360
ASR22 {688-3155 1 AESISTOR 4,84K 1% 125WF TC=0+ 100 24545 CT4-1/8-T0-4641-F
ASR23 0698-3152 8 i AESISTOR 348K 1% 125W F TC=0+100 24546 £T4-148-TO-3481-F
ASR24 NOT ASSIGNED
ASR25 NOT ASSIGNED
A5SRZ6 0598-0083 8 RESISTOR 1.96K 1% 125W F TC=0£ 100 24548 CT4-1/8-TO-1861-F
ASR2T 0698-0083 8 HESISTOR 196K 1% 125WF TC=0210C 24548 CT4-1/8-TO-1861-F
ASRZ8 0757-0382 6 2 RESISTOR 16.2 1% 125W F TC~0x 100 19701 5033R-1/8-TO-18H2-F
ASR29 Q757-0382 ) RESISTOR 15.2 % .125W F TC=0% 100 19701 5033R-1/8-T0-16R2-F
ASR3C g757-8398 4 1 RESISTOR 75 1% 126W FTC—=9+100 24548 CT4-1/8-TE-TSRG-F
ASRS31 NOT ASSIGNED
ASR3Z 0757-0403 2 2 RESISTOR 121 1% . 125W F TC=02100 24546 CT4-1/8-¥0-1218-F
ABR33 0688-7280 1 5 AESISTOR 68.1K 1% 05W F TC=0+100 24546 C3-1/8-TC-6812-F
ASAR34 2100-2574 3 4 RESISTOR-TAMR 580 10% C SIDE-ADJ 1-TRN 73138 B2PARSA0
ASR35 0698-7280 1 AESISTORA 88.1K 1% O5W F TC=0£100 24545 C3-1/8-70-6812-F
ABR36 2100-2574 3 RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 73138 8Z2PARSGO
ABRI7 0898-7280 1 RESISTOR 68.1K 1% .05W F TC=0x100 24546 C3-1/8-T0-6812-F
ASR38 2100-2574 3 RESISTOR-TRMR 500 10% € SIDE-ADJ 1-TRN 73138 #2PARSG0
ABR3Y 0698-7280 1 RESISTORB8.1K 1% 05W F TC=0+100 24648 C3-1/8-T0-6812-F
ABR4G 2100-2574 3 RESISTOR-TAMR 500 18% C SIDE-ADJ 1-TAN 73138 B2PARS00
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Reference HPPart (C o Mtr
s < t Description Mfr Part Number
Designation Number |D Qty P Code
ABR4T 2100-3611 1 4 RESISTOR-TRMRA 50K $0% C SIDE-ADS 17-TAN 28480 2100-3611
ASR42 2100-3611 1 RESISTOR-TAMR 50K 14% G SIDE-ADJ 17-TAN 28480 2100-3611
A5R4A3 2100-3611 1 RESISTOR-TAMR 50K 10% C SIDE-A 17-TAN 28480 2100-3611
ASR44 2100-3611 1 RESISTOR-TRMF 50K 10% C SIDE-ADJ 17-TRN 28480 2100-3511
ASRAS 0757-0442 g RESISTOR 10K 1% .125W F TG =02 100 24546 CT4-1/8-TO-1002-F
ASR48 4757-0420 3 2 AESISTOR 750 1% 125W F TG =0+ 100 24546 CT4-1/8-T0-761-F
ASR47 0757-0420 3 RESISTOR 750 1% 125W £ TC =01+ 108 24546 CT4-1/8-T0-751-F
A5R48 2100-3759 8 1 RESISTOR-TAMA 2K 10% C SIDE-ADJ 17-TRN 28480 2100-3759
A5R49 0698-7280 1 RESISTOR 68.1K 1% 05W F TC =0 100 24546 C3-1/8-TO-6612-F
ASRS50 2106-3750 S 1 RESISTOR-TAMR 20K 0% C SIDE-ADJ 17-TAN 28480 2100-3750
ASRE1 0698-7278 7 1 RESISTOR 56.2K 1% .05W F TC=0+ 100 24546 C3-1/8-TO-5622-
ASRS52 0698-3160 8 1 RESISTOR 316K 1% 125W F TC=02 100 24546 CT4-/8-T0-3162.F
ASRS3 0757-0346 2 6 RESISTOR 10 1% .125W F TC =0 100 28480 07570346
ABRS54 G757-0346 2 RESISTOR 10 1% .125W F TC=0+ 100 28480 0757-6346
AERSS 0757-0346 2 RESISTOR 10 1% .125W F TC=0+ 100 28460 0757-0346
ASRES 0757.0346 2 RESISTOR 10 1% .125W F TC=0=100 28480 0757-0346
ASRST 0757-0346 2 RESISTOR 10 1% .125W £ TC =0+ 100 28480 0757-0346
ABRS8 0757-0348 z RESISTOR 10 1% .125W F TG =0+ 100 28480 0757-0346
ASHS5S TO ASRE6 NOT ASSIGNED
ABRET 0698-3447 3 2 RESISTOR 422 1% .125W F TC =0+ 100 24546 CTéQ?/a-?o-nszzﬁ-F
ASRE8 0698-3447 4 RESISTOR 422 1% 125W F TC=0+ 100 24546 CT4-1/8-TO-420R-F
ASRBS TO ASRT72 NOT ASSIGNED
ABR73 9757-0280 3 4 RESISTOR 1K 1% 125W F TC=01100 24546 CT4-1/8:T0-1001-F
ABR74 0757-0286 3 RESISTOR 1K 1% .125W F TC=0+100 24546 CT4-1/8-T0-1001-F
A5R75 2100-2517 4 b RESISTOR-TRMR 50K 10% C SIDE-ADJ 1.TRN 73138 B2PARS0K
ASR78 0757-0280 3 RESISTOR 1K 1% 125W F TC =8+ 100 24546 CT4-1/8-70-1001-F
ASRTT 0757-0280 3 RESISTOR 1K 1% 125W F TG =8 + 100 24548 CT4-1/8-T0-1001-F
ASR7S NOT ASSIGNED
ASATS 0757-0403 2 RESISTOR 121 1% .125W F TC=02 100 24546 CT4-1/8-TC-1218-F
ASREO 0698.0082 7 1 AESISTOR 464 1% 125W ¥ TC=0+ 100 24546 CT4-1/8-TO-4640-F
ASTPY 4360-0535 0 1 TERMINAL-TEST POINT .330iN ABOVE 28480 0360-0535
ASTP2 0360-0535 0 TERMINAL-TEST POINT 330N ABOVE 28480 0360-0535
ASTP3 03560-0536 0 TERMINAL-TEST POINT 230N ABOVE 28480 0360-0535
A5STP4 03560-0535 [ TEAMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
ASTPS 0360-0535 8 TEAMINAL-TEST POINT .330IN ABOVE 28480 8360-0536
ASTPB 036(-0535 i TERAMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
ASTPT 0363-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
ASTPS 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 0360-0535
ASTPQ 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 28480 03600535
ASTP10 0360-0535 0 TERMINAL-TEST POINT .330iN ABOVE 28480 0360-0535
ASTP1% 0360-0535 0 TERMINAL-TEST POINT 330N ABOVE 28480 0360-0535
ASUA 1810-0206 8 1 NETWORK-RES 8-SIP 10.0K OHM X 7 11238 750-81-R10K
AsU2 1910-0208 0 1 NETWORK-RES 8-SIP 68.0K OHM X 7 +1236 750-81-R68K
A5U3 1826-0416 5 i O SWITGH ANLG QUAD 16-DiF-C PKG 27014 LF133310
A5U4 1810-0205 7 1 NETWORK-RES 8-5IF 4.7K OHM X 7 11236 750-81-R4.7K
ASUS 1810-0321 8 1 NETWORK-RES 8-SiP 220.0K OHM X 7 11236 750-81-R226K
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Reference HP Part |C - Mir
A . Qt Description Mifr Part Number
Designation Number |D ¥ P Code
ABUE NOT ASSIGNED
ABLUT 1826-0092 3 1 1C OP AMP GP DUAL TO-98 PKG 28485 1826-0092
ASUS 1826-0348 3 1 IC V RGLTR T0-39 07263 UATEBMOGHL,
ABUS 1826-0558 [ 1 IC 337 V RGLTR TO-39 247014 L M33TH
ASUTO 1826-0546 2 1 IC WIDEBAND AMPL VIO TO-180 PKG 18324 NESS2H
ABU 1B26-0476 7 1 IC SWITCH ANLG 8-DiP-P PKG 01295 TLBOICP
ASUE2 NOT ASSIGNED
ABUE3 NOT ASSIGNED
ASLIT4 1825-0557 ) 1 G OP AMPF GP QUAD 14-DIP-C £KG 27014 LM348J
ASU1S NOT ASSIGNED
ASLITE 1820-1186 8 1 I FF TTL LS D-TYPE POS-EDGE-TRIG COM 41295 SN74LST74N
ASU17 1826-0689 8 1 0/A B-BIT 16-CBRZ/SDR CMOS 24355 ADTE24AD
ASU1B 1828-1218 3 1 £ DCDR TTL LS 3-TO-8-LINE 3-INP 21288 SN74LS138N
ASU1G 1826-070C 0 1 G OP AMP WB 14-DiP-C PKG 34371 HA1-5195-%
ASUZ0 1820-0224 1 1 i OP AMP SPCL TO-99 PKG 27014 LHMOQ02CH
AsU21 1810-0366 1 1 NETWORK-RES 8-SiP 220.0 OHM X 5 11236 7506-61-R220
ASVR1 1802-3002 3 2 DIODE-ZNR 2.37V 5% DO-7 Pl += 4W TC=-074% 28480 18023002
ASVRZ 1902-3002 3 DIODE-ZNR 2.37V 5% DO-T PO =_4W TC=-.074% 28480 1902-3002
ASWI §159-0005 0 5 RESISTOR-ZERD OHMS 22 AWG LEAD DIA 28480 8159-0005
ABW2Z NOT ASSIGNED
ASW3 NOT ASSIGNED
ABW4 8159-0005 [ RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 8159-0045
ABWS 8159-0005 5] RESISTOR-ZERQ OHMS 22 AWG LEAD DiA 28480 8153-0G05
ABWE §159-0005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DiA 28480 B158.-0005
ABWT NOT ASSIGNED
ABWE §168-0005 4] RESISTOR-ZERC OMMS 22 AWG LEAD DiA 28480 §158-0005
HP 83570A Replaceable Parts 6-19



https://www.manualsplus.com/

Table 6-3. HP 83570A Replaceable Parts

Reference HP Part |C o Mfr
A . t Description Mir Part Number
Designation Number |D Qty P Code
A 83545-50044 ] 1 YO DRIVER 28430 §3545-60044
ABC1H 0160-3874 2 1 CAPACITCR-FXD 10PF = 5PF 200VDC CER 28480 0160-3874
ABCZ 0160-3878 & 3 CAPACITOR-FX{) 1000PF +20% 100VDC CER 28480 G160-3878
ABC3 0160-3879 7 3 CAPACITOR-FXD .QtUF + 20% 108VDC CER 28480 0160-387%
ABC4H 0160-4084 8 3 CAPACITOR-FXD 1UF +20% S0VDC CER 2B48G 1160-4084
AGBCS 0160-3879 7 CAPACITOR-FXD .01UF + 26% 100YDC CER 28480 0160-3879
ABCE H1603-4801 7 1 CAPACITOR-FXD 100PF £ 5% 100VDC CER 28480 01680-4801
ABCT 8180-3020 2 1 CAPACITOR-FXD 120UF £ 10% 50VOC TA 28480 0180-3020
ABCS 9180-2206 4 1 CAPACITOR-FXD 60UF x 10% 6VDC TA 86289 1500806X900682
ABCY 0160-4084 8 CAPACITOR-FXD .1UF 1+ 20% 5GVDC CEA 28480 0166-4084
ABCID NOT ASSIGNED
ABC11 0160-3879 7 CAPACITOR-FXD 01UF +20% 100VDC CER 28480 £180-36792
ABCI2 NOT ASSIGNED
ABC13 NOT ASSIGNED
ASC14 0180-2186 g 1 CAPACITOR-FXD 300UF « 20% 3GVDC TA 28480 0180-2186
ASC15 0160-3878 & CAPACITCR-FXD 1000PF = 20% 100VDC CER 28480 0160-3878
AGC16 0160-3878 6 CAPACITOR-FXD 1000PF +20% 100VDC CER 28480 0160-3878
ABC1TT 0180-0116 1 3 CAPACITOR-FXD 6.8UF » 10% 35vDC TA 55289 150D685X803582
ABCI1R 018G-0116 1 & CAPACITOR-EXD 6.8UF £ 10% 35VDC TA .. ... Coee . - 56289 .| 150D685X303582
ABC1g 61802207 51 1 CAPACITOR-FXD 100UF = 10% 10V0C TA 56280 | 1500107X9010R2
ABC20 G180-0116 1 CAPACITOR-FXD 6.8UF + 10% 35VDC TA 56289 150DB85X903582
ABC21 $180-0228 5 1 CAPACITOR-FXD 22UF + 10% 18VDE TA 56288 150D226XG01582
ABC22 8180-0574 3 1 CAPACITOR-FXD .022UF = 20% 100VDC CER 28480 0160-0574
ABC23 0160-4084 8 CAPACITOR-FXD 1UF +20% 50VDC CER 28480 0160-4084
ABCRY 1981-0535 g 2 DIGDE-SM 8i1G SCHOTTKY 28480 1941-08358
ABCRZ 1901-0535 9 DIODE-SM SIG SCHOTTKY 28480 1961-0535
ABCR3 1801-0033 2 5 DHODE-GEN PRP 180V 2COMA DO-35 9N17T1 1NGa5
ASCRA 1901-0633 2 DIODE-GEN PRP 180V 200MA DO.35 aN171 1NG4S
ASCRS 1901-0G33 2 DHIDE-GEN PRP 180V 200MA DO-35 aN171 1NG4S
AGCRE 18010033 2 DIODE-GEN PRF 180V 200MA DO-35 ONI7t 1NB45
ABCA? 1901-0033 b4 DIODE-GEN PRP 180V 200MA DO-35 gpITE 1NB45
ABKY 0490-0916 5] H RELAY-REED 1A 500MA 180VDC BVDC-COIL. 28480 0490-0918
ABLIT §108-1686 9 2 INDUCTOR RF-CH-MLD 3.6MH 5% 28480 9100-1666
ABLZ $100-1686 9 INDUCTOR RF-CH-MLD 3.6MH 5% 28480 8100-1686
ABLS G8503-80001 9 1 COIL TQRGID 28480 08503-8001
AGMPY 5040-6849 8 1 BD EXTR BLUE 28480 5040-6849
ABMP2 5000-9043 1 1 PIN 28480 5000-9543
ABMP3 1400-0774 <] 1 CHP-CMPNT .375.DIA 75-W0 PVG 28480 1400-0774
A8Q1 1854-0477 7 1 TRANSISTOR NPN 2N2222A St TO-18 PD=500MW 04713 ANZ222A
ABSGZ 1853-0044 2 2 TRANSISTOR PNP SI TO-38 PD=1W FT =200MHZ 28480 1853-8044
ABQ3 1853-8044 2 TRANSISTCR PNP SI TO-38 PD=1W FT = 200MHZ 28480 1853-0044
ABR1 NOT ASSIGNED
ABR2Z 0598-8484 8 4 RESISTOR 6.44K 1% AW F TC=0+4 28480 (698-8484
ABR3 NOT ASSIGNED
AGR4 0698-8484 9 RESISTOR B.44K 1% W FTC=0+4 28480 0808-8484
ABRS 0698-8484 9 RESISTOR 644K 1% AW FTC=0+4 28480 0558-8484
ABRB 0698-8484 9 RESISTOR 8.44K 1% 1W F TC=0-14 28480 0658-8484
ABRY 0688-6217 2 1 RESISTOR 200K 5% .125W F TC=0x 100 28480 4698-6217
ABRS 4668-6358 2 1 RESISTOR 100K 1% . 125W F TC=0£25 28480 $658-6358
ABRS 0698-3274 5 1 RESISTOR 10K 1% 125W F TC=0+25 2848G £698-3274
ABR1Q 06988-3218 8 1 RESISTOR 300K .25% 125W F TC=0 %50 28486 0688-3219
AGHT1 2100-3757 6 2 RESISTOR-TRMA 100 10% C SIDE-ADJ 17-TAN 28480 2100-3757
ABHR1Z 0899-0517 ) 1 RESISTOR 5.621K .1% AW F TC=0+4 28480 0699-0517
ABR13 (0888-3457 ) H RESISTOR 316K 1% .125W £ TC=0+100 28480 0698-3457
ABR14 0757-0442 G 4 RESISTOR 10K 1% .1258W F TC=0+ 108 24546 CT4-1/8-T0-1002-F
AGR15 Q757-0401 [ 1 RESISTOR 100 1% .125W F TC~=0+ 100 24546 CT4-1/8-TO-101-F
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Reference HP Part C - Mir
Designation Number |D Qty Pescription Code Mfr Part Number
ABRTB 8698-0083 8 5 RESISTOR 1.88K 1% 125W F TC=0=100 24546 CT4-1/8-TO-1861-F
ABRIT 4698-0083 8 RESISTOR 1.88K 1% .125W F TC=0 £ 100 24546 CY4-1/8-TO-1861-F
ABRI8 4688-6317 3 1 RESISTOR 500 .1% 125W F TC=0x25 4as8s PMERS-1/8-T9-500R-8
ABR1S g757-0280 3 3 RESISTOR 1K 1% 125W F TC =0 100 24548 £T4-1/8-TC-1001-F
ABRZO 658-8486 1 1 RESISTOR 984K 1% IWF TC=0+4 28480 8693-8486
ABRZ21 2160-3750 9 1 RESISTOR-TRMR 20K 10% € SIDE-ADJ 17-TRN 28480 2109-3750
ABRZ22Z2 0698-8479 2 1 RESISTOR 4.18K .1% .IWF TC=0+4 28480 0698-8478
AGRZ3 4757-0280 3 RESISTOR 1K 1% .125W F TC=0 %100 24546 CT4-1/8-T0-1001-F
ABR24 0757-1094 a t RESISTOR 1.47K 1% 125W F TC=0x 100 24546 CT4-1/8-T0-1471-F
ABAZE 2100-3753 2 3 RESISTOR-TRMA 200K 10% C SIDE-ADJ 17-TRN 28480 2108-3753
ABRZ8 0698-6384 4 1 RESISTOR 330K 1% 125W F TC=0+25 28480 06988384
ABRZY (0698-8489 4 4 RESISTOR 15K 1% IWFTC=0+4 28480 0698-8489
ABRZE 4698-6406 1 2 RESISTOR 854K 1% AW F TC=0+4 28480 0698-6406
ABRZS 0698-6406 t RESISTOR 8.54K 1% IWF TC=0-+4 28480 0698-6406
ABR3O 2100-3757 6§ RESISTOR-TRMR 100 10% € SIDE-ADS 17-TRN 28480 2100-3757
ABR31 0699-0518 6 1 RESISTOR $1.489K 1% AW F TCa=0-+4 28480 4699-0518
ABR32 0698-8489 4 RESISTOR 15K 1% 1WFTC=0+4 28480 £698-848%
ABRIZ NOT ASSIGNED
ABRA4 0757-0442 9 RESISTOR 10K 1% 128W F TC=0x100 24546 CT4-1/8-T0-1002-F
ABR3S Q757-0470 3 1 RESISTOR 182K 1% 125W F TC=0x100 24546 CT4.1/8-T0-1623-F
ABRIG G757-0442 9 AESISTOR 10K 1% 125W F TC=0x100 24545 CT4-1/8-10-1002-F
ABR37 G757-0274 5 1 RESISTOR $.21K 1% 125W F TC=0+ 100 24546 CT4-1)8-TO-1211-F
ABR38 TO AGR41 NOT ASSIGNED
ABR4Z (698-3453 2 1 AESISTOR 196K 1% 125W F TC=0+ 100 24546 CT4-1/8-TO-1983-F
ABR43 0698-0683 8 RESISTOR 1.96K 1% 125W F TC=0+ 100 24546 CT4-1/8-TO-1861-F
AGR44 Q757-0447 4 1 RESISTOR 162K 1% 125W F TC=0+ 100 24546 CT4-1/8-T0-1622-F
ABR4S 2100-3732 7 1 RESISTOR-TRMR 500 10% C SIDE-ADJ 17-TRN 28480 2100-3732
ABR46 0757-0438 3 1 RESISTOR B.11K 1% 125W F TC =0 =100 24546 CT4-1/8-T9-5111-F
ABRAT (698-8825 2 1 RESISTOR 681K 1% .125W F TC=0+100 23480 0698-8825
ABA48 0698-0083 8 RESISTOR 1.98K 1% 125W F TC=0 + 100 24546 CT4-1/8-TO-1861-F
ABRAG 0757-0421% 4 4 RESISTOR 825 1% 125W F TC=0 + 100 245486 C74-1/8-TO-825R-F
ABREQ 0757-0421 4 RESISTOR 825 19 .125W F TC=0 =100 24646 CY4-1/8-TO-826R-F
AERB1 0698-0683 g RESISTOR 1.96K 1% .128W F TC=02£100 24546 CT4-1/8-TO-1881.F
ABRSZ O757-0442 9 RESISTOR 10K 1% 125W F TC=0+100 24548 CT4-1/8-T0-1002-F
ABRE3 a757-0280 3 RESISTOR 1K 1% .125W F TC~=0 2 180 24548 C74-1/8-TG-1001-F
ABAS4 0698-7220 9 2 RESISTOR 215 1% .05W F TC=0= 100 24546 C3-1/8-TO-215R-F
ABRSES 0698-7220 9 RESISTOR 215 1% .05W F TC~0+ 100 2454% C3-1/8-TO-218R-F
ABST 31010471 8 2 SWITCH-RKR DIP-RKR-ASSY 10-1A .05A 30VDC 28480 31010471
AGS2 3101-0471 8 SWITCH-RKR DIP-RKR-ASSY 10-1A .05A 30VDC 26480 J101-0471
ABTP1 1251-5824 1 16 CONNECTOR 16-PIN M POST TYPE 26480 1251-5924
ASTP2 1251-5924 1 CONNECTOR 16-PIN M POST TYPE 28480 12515924
ABTP3 1251.5924 1 CONNECTOR 16-PIN M POST TYPE 28480 1261-5924
ABTP4 1251-5924 1 CONNECTOR 16-PIN M POST TYPE 28480 1251-5924
AGTPE 1251-5924 % CONNECTOR 16-PIN M POST TYPE 28480 1261-5824
ABTPG 1251-5924 1 LCONNECTOR 18-PIN M POST TYPE 28480 1281-5924
ABTPT 1251-5924 1 CONNECTOR 16-FPIN M POST TYPE 28480 1251.5924
ABTPE 1251-5924 1 CONNECTOR 16-PIN M POST TYPE 28480 1251-5924
ABTPS 1251-5824 1 CONNECTOR 16-PIN M POST TYPE 28480 1251-5824
ABTPI0 1251-5924 1 CONNECTOR 16-PIN M POST TYPE 28480 1251-5924
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ABTP1t 1251-5924 1 CONNECTOR 16-PIN M POST TYPE 28480 1251-5524
ABTP12 1251-5924 t CONNECTOR 16-PIN M POST TYPE 28480 1251-5824
ABTP13 t251-5924 t CONNECTOR 16-PIN M POST TYPE 28480 1251-5824
ABTP14 1261-5924 1 CONNECTOR 16-PIN M POST TYPE 28480 | 1251.5024
ABTR1S 1251-5924 1 CONNECTOR 18-PIN M POST TYPE 28480 1251-5824
ABTP1EB 1251-5024 H CONNECTOHR 18-PIN M FOST TYPE 28480 1251-5424
ABU1T 1810-G277 3 2 NETWORK-RES 10-51F 22K OHM X ¢ 91637 CSC10A81-222G/MSP10AD1
ABUZ 1810-0277 3 NETWORK-RES 10-5iP 2.2K OHM X 9 91637 CSCI0AG1-222G/MBF10A01
ABU3 1820-2024 31 3 | ICDRVA TTL LS LINE DAVR OCTL 01295 | SnvaLs2aan
ABL)4 1820-2024 3 IC DRVRA TTL LS LINE DRVR QCTL, 01295 SN74L5244N
ASUS 1826-0026 3 1 1C COMPARATOR PRCON TO-99 PKG 01295 LM3TEL
ABUB 1826-0477 8 2 IC SWITCH ANLG 8-DIP-P PKG 01295 TLE1GCP
ASU7 1820-2024 3 {C DAVR TTL LS LINE DRVR OCTL 01295 SNT4LS244N
ABUSB 1820-1730 ] 4 IC FE TTH LS B-TYPE POS-EDGE-TRIG COM 01295 SNT4LS273N
ABLIS 1826-0684 g 2 DfA 12-BIT 18-CBRZ/SDR CMOS 24355 AD7541BD{SEL)
ABUS 1826-0797 5 4 DA 12-BIT 18-CBRZ/SDR CMOS 24385 AD7541BIHSEL)
ALTERNATE
ABUIC 1826-0471 2 7 iC OF AMP LOW-DRIFT TO-99 PKG 66665 OP-87CJ SELECTED
AGUTY 1826-0471 2 € 0P AMP LOW-DRIFT TO-9% PKG 26665 OP-G7CS SELECTED
AgU12 1820-1272 1 1 ICBFRTTLLSNOR QUAD 2INP ) 01295 SN74L533N
ABU13 8204730 & 0 FF TYL LS B-TYPE POS-EDGE-TRIG COM 41295 SN74L3S273N
ABLIT4 1826-0471 2 IC OP AMP LOW-DRIFT TO-99 PKG 06665 OP-07CJ SELECTED
ABU1S 1826-0471 2 IC OP AMP LOW-DRIFT T0-99 PKG Q8665 OP-07CJ SELECTED
ABU1E 1826-0471 4 IC OP AMP LOW-DRIFT TO-99 PKG 06865 QP-07TC) SELECTED
ABULT 1820-1112 8 1 IC FFTTL LS D-TYPE PGS-EDGE-TRIG 01295 SN74LS74AN
AGLI1E 1820-1730 & IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01285 SN74L.S273N
ABU1G 1826-0684 ¢ DjA 12-BIT 18-CBRZ/SDAR CMOS 24355 AD7541BD(SEL)
AGU1S 1826-0797 -] /A 12-BIT 18-CBRZ/SDR CMOS 24366 ADTE4180(SEL)
ALTERNATE
ABUZ0 1826-0471 2 1C OP AMP LOW-DRIFT TO-83 PKG 06865 QP-Q7CJ SELECTED
ABLI2Y 1820-1211 8 1 IC GATE TTL LS EXCL-OR QUAD 2-INP 01295 SNTSLSBBAN
AGLIZZ 1820-1730 8 IC F¥ TTL 18 D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
AGUZ3 1826.0330 2 1 V¥ REF PRCN TC-46 27014 LA299H
ABU24 1826-0471 2 IC OP AMP L OW-DRIFT T0-89 PKG 068665 OP-07CJ SELECTED
ABU25 18201216 3 1 Ho HBCOR TTL LS 3-TO-8-LINE 3-iNg 01288 SNT4LS138N
AGUZG 1826-0477 8 o SWITCH ANLG 8-DIP-P PKG 41285 TLE1OCP
ABUZ7 1826-0812 2 1 1 V RGLTR-FXD-POS 14.4/15.8V TO-39 PKG 28480 1826-0512
ABVRT 1802-0197 4 1 DIODE-ZNR 82Y 5% P+ 1W [8=5UA 28480 1902-0197
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A7 83570-60065 2 1 YO BIAS 28480 83570-60085
ATCH F168-2058 g 13 CAPACITOR-FXD G1UF +80-28% 100VDC CER 28480 0160-2055
A7C2 016G-2055 g CAPACITOR-FXD S1UF +80-20% 100VDC CER 28480 0180-2055
A7C3 4180-1743 2 3 CABEACITOR-FXD 1UF £ 10% 35VDC TA 56289 15000104 X8035A2
ATC4 4160-3878 ) 1 CAPACITOR-FXD 1000FF + 20% 100vDC CER 28480 0160-3878
ATCS NOT ASSIGNED
ATCE 0160-4389 6 2 CAPACITOR-FXD 100PF £ 5PF 200vDC CER 28480 0160-4389
ATCT H160-3879 7 1 CAPACITOR-FXD O1UF +20% 100VDC CER 28480 0160-3879
A7CSH 0160-2055 9 CAPACITOR-FXD H1UF +80-20% 30VDC CER 28480 8160-2085
ATCY 0160-2055 9 CAPACITOR-FXD Q1UF +80-20% 100VHC CER 28480 41802055
ATCED 0160-4389 6 CAPACITOR-FXD 100PF x 5PF 200VDC CER 28480 4160-4389
ATCTY 0160-2055 g CAPACITOR-FXD .01UF +80-20% 100vBC CER 28480 8160-2055
AIGI2 0160-2055 9 CAPACITOR-FXD 01UF +80-20% 100VDC CER 28480 0160-2055
AZC13 0160-2055 9 CAPACITOR-FXD .O1UF +80-20% 100¥DC CER 28480 G160-2058
A7C14 0180-2055 ] CAPACITOR-FXI 01UF +88-20% 100V0C CER 28480 0180-2085
AZC15 0180-0571 ] 1 CAPACITOR-FXD 470PF +20% 100VDC CER 28480 0160-0571
ATC1E 0160-2085 k] CAPACITOR-FXD .01UF -+ B0-20% 106VDC CER 28480 0160-2055
ATCHT 0180-2055 9 CAPACITOR-FXD .01UF +80-20% 106vDC CER 28480 0164-2055%
ATC18 0160-2055 ] CAPACITOR-FXD .Q1UF +80-20% 100VDC CER 2848C 0166-2055
ATC1B 0180-0474 4 & CAPACITOR-FXD 15UF £ 10% 20VDC TA 28480 0180-0474
ATC20 0160-2055 k] CAPACITOR-FXD .01 UF +80-20% 100VDC CER 28480 0160-2055
ATC21 Q180-1743 2 GCAPACITOR-FXD .1UF = 10% 35VDC TA 562689 1500104 X3035A2
ATC22 180-0474 4 CAPACITOR-FXD 15UF £ 10% 20vDC TA 2B4B0 0180-0474
ATC23 0184-0474 4 CAPACITOR-FXD 15UF + 10% 20VDC TA 28480 0180-0474
ATC24 0180-0474 4 CAPACITOR-FXD 15UF + 10% 20VDC TA 28480 0180-0474
A7C25 $180-0474 4 CAPACITOR-FXD 15UF £ 10% 20vDC TA 28480 0180-0474
ATC28 $180-2617 H 3 CAPAGITOR-FXD 6.8UF £ 18% 35VDC TA 25088 DEREGSIRIGK
ATCZ27 £180-2617 1 CAPACITOR-FXD B.8UF = 18% 35VDC TA 25088 DEREGS1B3SK
A7C28 2180-2617 1 CAPACITOR-FXD 6.8UF » 10% 35VDC TA 25088 DERSGSIB3SK
ATCES 0160-2055 3 CAPACITOR-FXD 01UF +80-20% 100VDC CER 28480 | ©160-2055
ATC30 0180-1743 2 CAPACITOR-FXD .$UF £ 10% 35VDC TA 56289 1500104X9038A2
ATG31 NOT ASSIGNED
ATC32 0180-0474 4 CAPACITOR-FXD 15UF + 9% 20VDC TA 2B48C 018G-0474
ATC33 0160-3448 [} 1 CAPACITOR-FXD 1000PF + 10% 1KVDC CER 28485 0160-3448
ATCR1 NOT ASSIGRED
ATCR2 . 1981-0518 8 1 CHODE-SM SIG SCHOTTKY 28480 1801-0518
ATLY 9100-1788 ] 1 CORE-FERRITE CHOKE-WIDEBAND;IMP: > G8G 28480 9100-1788
ATLZ 9100-1641 Q 5] INDUCTOR RF-CH-MLEZ 240UH 5% 28480 9100-1641
ATLS 910G-1641 k4] INDUCTOR RF-CH-MLE 240UH 5% 28480 9100-1641
ATLE 9100-1641 g INCHICTOR RF-CH-MLD 240UH 5% 28480 F180-1641
ATLS 9100-1641 k] INDUCTOR RF-CH-MLD 240UH 5% 28480 §140-1641
ATLS 9100-1641 8 {NDUCTOR RF-CH-MLD 240UH 5% 28480 4100-1641
ATMPY 5048-6853 4 1 E£XTRACTR PC BRN 28480 5040-6853
ATMP2Z 5008-9043 8 1 PIN 2B48¢ 5000-9043
ATMP3 1208-0173 5 i NSULATOR-XSTR DAP-GL 28480 1200-0173
ATMP4 1205-0011 [ 1 HEAT SINK TC-5/T0-38-CS 28480 1205-00%1
ATQ1 1854-0475 5 1 TRANSISTOR-DUAL NPN PD=T750MW 28480 1854-0475
ATOR NOT ASSIGNED
ATQ3 1854-0018 3 4 TRANSISTOR NPN 51 TO-18 PD = 360MW 28480 18540018
ATQ4 1B54-0019 3 THRANSISTOR NPN 8 T0-18 PD=360MW 28480 1854-0019
ATQS 1854-0019 3 TRANSISTOR NPN S 70-18 PD=360MW 28480 1854-019
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4706 1853-0405 91 1 | TRANSISTOR PNP S| PD=300MW FT=850MHZ 04713 | 2N4209
ATQT 1854-0019 3 TRANSISTOR NPN 81 10-18 PD = 360MW 28480 1854-001¢
A7CE 1864-0637 t 1 TRANSISTOR NPN 2N2218A Si TO-5 PD = BOOMW 01285 2N2219A
ATQY 1854-0477 7 1 TRANSISTOR NPN ZN2222A 51 TO-18 PO —300MW 04713 2N2222A
ATRY 07578442 g ] RESISTOR 10K 1% 25W F TC—=0= 100 24548 CT4-1/8-70-1002-F
ATRZ 4757-0442 g RESISTOR 10K 1% 1258W F TC =0+ 100 24546 CT4-1/8-T0-1002-F
ATR3 0757-0438 3 3 RESISTOR5.11K 1% 125W F TC=0+ 100 24546 GT4-1/8-T0-5114-F
ATR4 8757-0442 9 AESISTOR 18K 1% 125W E T ~0 = 100 24546 CT4-1/8-7T0-1002-F
ATRS 0757-0442 g RESISTOR 10K 1% 125W F TC =0+ 100 24546 CT4-1/8-T0-1002-¢
ATREG U648-0082 7 3 HESISTOR 464 1% 125W F TC =0+ 108 24548 CT4-1/8-T0-4640-F
ATRT 0757-0401 4] 3 RESISTOR 100 1% 125W F TC=0+ 100 24548 CT4-1/8-TO-101-F
A7RB 0757-0280 3 10 RESISTOR 1K 1% 125W F TC=0x= 100 24545 CT4-1/8-T0-1001-F
ATRS 06983440 T 1 RESISTOR 198 1% 3125W F TC=0=100 24545 CT4-1/8-TO-186R-F
ATRIO 0698-3449 ) 1 RESISTOR 287K 1% 126W F TC =0+ 100 24548 CT4-1/8-TO-2872-F
ATR11 Q757-0447 £l RESISTOR 10K 1% 126W F TC =0 £ 100 24546 CT4.1/8-T0-1008-F
ATR12 0757-0443 2 1 RESISTOR MK 1% 128WF TC =0+ 100 24546 CT4-1/8-T0-1102-F
ATRI13 TO ATRIB NOT ASSIGNED
ATR16 G767-0442 ] RESISTOA 10K 1% 125W F TG =0 £ 100 24548 CY4-1/8-T0-1002-F
ATRTT 0757-0442 9 RESISTOR 10K 1% .126W F TC= 0= 100 24548 C74-1/8-TC-1002-F
ATRIB 0698-0083 8 4 RESISTOR 1.96K 1% 125W F TC =0+ 100 24546 CT4-1/8-TO-1861-F
A7A1Y 0698-0083 8 RESISTOR 1.96K 1% .125W F TC=02 100 24548 | CT4-1/8-TO-1961-F
ATR20 (0698-0083 8 AESISTOR 1.96K 1% 1I2SW F TC—=0+ 100 24548 CT4-1/8-TO-1961-F
ATRZ2H 0683-4755 8 1 RESISTOR 4.7M 5% .25W CC TC=-900/+ 1100 [Hh RV CB47SS
ATR22 0698-0083 8 RESISTOR 1.96K 1% 125W F TC =03 100 24548 CT4-1/8-TO-1961-F
ATR23 97670418 7 2 RESISTOR 511 1% 125W E TG =0=100 24546 CT4-1/8-T0-511R-F
ATR24 8757-0428 1 t RESISTOR 182K 1% 128W F TC =0+ 100 24545 CT4-1/8-TO-1621-F
ATR25 3688-3136 4 2 AESISTOR 17.8K 1% 125W F TC=0+100 24546 CT4-1/8-T0-1782-F
ATRZE 2100-3611 1 2 RESISTOR-TRMA 50K 10% C SHDE-ADJ 17-TRN 28480 2100-3811
ATRZ7 0698-3457 6 1 RESISTOR 316K 1% .125W F TC=0+ 180 28480 8698-3457
ATR28 0757-0280 3 RESISTOR 1K 1% .125W F TC =0+ 100 24545 CT4-1/8-T0-1001-F
ATR2E 0757-0280 3 RESISTOR 1K 1% ,125W F TC—0+ 100 24548 | CT4-1/BT0-1001-F
ATR3D 0698-8827 41 2z | AESISTOR 1M 1% 125W F TC=0+100 28480 | 0698-8827
ATRE 0898-3155 1] RESISTOR 4.64K 1% 125W £ TG0z 100 24546 | CT4-1/B.70-4641.F
ATRA2 NOT ASSIGNED
ATR33 OT57-0442 ] RESISTOR 10K 1% 125W F TC=0= 100 24546 CT4-1/8-70-1002-F
ATR34 0B38-0087 7 RESISTOR 464 1% .125W F TC=0x 10D 24546 | CT4-1/B-TO-4B40-F
ATR35 0757-0290 51 1 | RESISTOR6.19K 1% 125W F TG=0=100 19701 | 5033A-1/8-T0-8181.F
ATR36 Q757-0442 9 RESISTOR 10K 1% 12EW F TC =0+ 100 24548 CT4-1/8-T0-1002-F
ATR3I? 0698-8827 4 AESISTOR 1M 1% 125W F TC=0+100 28480 0698-8827
ATR38 0598-7253 8 1 AESISTOR 5 11K 1% .0SW F TC=0 %100 245485 C3-1/8-T0-5114-F
A7R39 0698-3160 8 2 RESISTOR 31.6K 1% . 125W F TC=0+ 100 24546 CT4-1/8-T0-3162-F
ATRAD Q757-0465 [ 2 RESISTOR 108K 1% 125W F TC =0+ 100 24546 CT4-1/8-T0-1003-F
A7RA G757-0420 3 1 RESISTOR 750 1% .125W F TC=0 180 24548 CT4-1/8-T0-751-F
ATR42 0698-3160 8 RESISTOR 31.6K 1% 125W E TG =8+100 24548 CT4-1/8-1T0-3182-F
ATRAZ 0757-0439 4t | RESISTORG.81K 1% 125W F TC=02100 24546 | CT4-1/8-T0-6611.F
ATR44 0698-3454 3 1 RESISTOR 215K 1% .125W F TC =01 100 24546 C¥4-1/8-T0-2153-F
ATR4S Q747-6280 3 RESISTOR 1K 1% 1283W F TC =0+ 140 24548 CT4-1/8-TO-1801-F
A7R46 97570438 3 RESISTOR 511K 1% .125W F TC=0 = 100 24548 CT4-1/8-T0-5111-F
ATR4T 21043-374% & 1 AESISTOR-TAMR 5K 0% C SIDE-ADJ 17-TRN 28480 2100-374¢
ATR48 0698-3126 8 RESISTOR 17.8K 1% .125W F TC=0+ 100 24546 | CT4-1/8-T0-1782-F
ATRA4S 0757-0465 8 RESISTOR 100K 1% 125W F TC=0+100 24548 CT4-1/8-T0-1003-F
ATRS0 0698-0082 7 AESISTOR 464 1% 125W F TG =0+ 100 24546 CT4.1/8-10-4640-F
ATRS1 0757-0416 7 RESISTOR 811 1% 125W F TC=0+~ 100 24546 CT4-1/8-TC-511R-F
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A7TRS2 0811-1875 8 1 RESISTOR 5.6 5% 2W PW TC =0 400 75042 BWH2-5R8-J
ATRE3 0696-3157 3 1 RESISTOR 19.6K 1% 125W F TC=0= 100 24546 CT4-1/8-T0i862-F
A7RS4 0757-3280 3 RESISTOR 1K 1% 125W F TC=02100 24546 CT4-1/8-T3-1001-F
A7RS5 0757-04568 7 1 RESISTOR 511K 1% 125W F TC=0= 100 24546 CT4-1/8-TB5112-F
A7TRS6 0757-0280 3 RESISTOR 1K 1% 125W F TC=0=x 100 24546 CT4-1/8-T8-1001-F
ATR57 0757-0401 0 RESISTOR 108 1% 125W F TC=5+100 24546 CT4-1/8-TO-101-F
ATR58 0757-0274 5 1 RESISTOR 1.21K 1% 125W F TC=0 =100 24548 CT4-1/8.70-1211-F
ATRS59 0757-0438 3 RESISTOR 5.11K 1% . 125W F TC=0+100 #4548 CT4-1/8-TO-5111-F
ATRE0 2100-0545 4 1 RESISTOR-TAMR 1K 14% C SIE-ADJ 17-TRN 28480 2106-0545
ATRE 0757-0317 7 1 RESISTOR 1.33K 1% 125W F TC=86= 100 24545 CT4-1/8-T0-1331-F
ATRG2 0898-3442 8 1 RESISTOR 237 1% .126W F TC=0=x 108 24546 CT4-1/8-T0-237R-F
A7RE3 0757-8280 3 RESISTOR 1K 1% 125W F TC=0+ 100 24546 CT4-1/8-T0-1001-F
ATRG4 0757-0280 3 RESISTOR 1K 9% ,1256W F TC=0+100 24546 CT4-1/6-T01001-F
ATRES 0698-3452 1 1 RESISTOR 147K 1% .125W F TC=02100 24546 CT4-1/8-TO473.F
A7RE6 0757-0441 1] RESISTOR 100 1% 125W F TC=0= 104 24546 CT4-1/8-TO-101-F
ATRET 0757-0280 3 RESISTOR 1K 196 . 125W F TC=0x100 24545 CT4-1/8-T3-1001-F
A7R68 0757-0280 3 RESISTOR 1K 1% 125W F TC =01 100 24545 CT4-1/6-T0-1001-F
ATREY 2100-361¢ 1 RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-TRN 28480 2100-3611
ATRTO 2100-3753 2 1 RESISTOR-TRMR 200K 10% C SIDE-ADJ 17-TRN 28480 2100-3753
ATRT7? OT57-0442 g RESISTCR 10K 1% 1258W F TC=0=x 100 24548 CT4-1/8-T0-1002-F
ATRT1 0B37-0085 G 1 THERMISTOR ROD §80-OHM TC = +.7%/C-DEG 28480 0B37-0085
ATTPY 0360-0535 g ] TERMINAL-TESY PQINT .330IN ABOVE 28480 0360-0535
ATTP2 0360-0535 4] TERMINAL-TEST POINT .330iN ABOVE 28480 0360-0535
ATTE3 0360-0535 1] TERMINAL-TEST PGINT .330iN ABOVE 26480 {380-0535
ATTP4 0360-05835 a TERMINAL-TEST POINT 330N ABOVE 28480 4360-0535
ATTPS 0360-0535 0 TERMINAL-TEST POINT .330IN ABOVE 284860 (380-0835
ATTPE 0350-0535 0 TERMINAL-TEST POINT .330iN ABOVE 28480 2360-0535
ATU1 16261349 5 3 1 OF AMP GP 8.DiP-C PKG 02187 OP-02CZ
ATU2 1826-0416 § 1 i€ SWITCH ANLG GUAD 16-DIP-C PKG 27014 LF13331D
ATU3 1826-0758 3 1 € MULTIPLIER ANLG TO-100 PKG 28480 1826-0758
ATU4 1826-0082 3 2 iC OF AMP GP DUAL TG-89 PKG 28480 1826-0092
AT7US NOT ASSIGNED
ATUB 1B26-0180 g 1 £ TIMER TTL MONO/ASTEL 18324 NEGSEN
ATUT 1826-0753 3 1 i OP AMP LOW-BIAS-H-IMPD QUAD 14-DiP-C (4713 MC34004BL
A7U8 1B26-1348 5 i€ OF AMP GP 8-BiP-C PKG 82187 OP-02CZ
ATUS 1826-1348 5 K OP AMP GP B-DIP-C PKG 02187 QP-02C2
ATU10 1820-1187 ] 1 i GATE TTL LS NAND QUAD 2-INP 491295 SN74LS00N
AU 1820-1218 3 1 CBCDR TTL L8 3-TO-8-LINE 34NP 091295 SNT4L5138N
A7U12 1826-0092 3 G OF AMP GP DUAL TC-98 PKG 28480 1826-0082
ATUA3 1820-1202 7 1 IC GATE TTL LS NAND TPL 3-INP 01285 SNT4LS10N
ATU14 1820-1196 8 1 IC FF TTL LS D-TYPE POS-EDGE-YRIG COM 01295 SNT4LGTAN
ATVRI 1902-0680 T 1 ODE-ZNR 1N827 6.2V 5% DO-7 PD=_4W 04713 1NB27
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A8 83570-60070 g 1 MOTHERBCARD 28480 83570-60078
ABCR1 1961-0033 2 1 DIODE-GEN PRP 180V 200MA DC-35 aN171 1NB4S
AdJ1 1251-4736 1 2 CONN-POST TYPE 100-PIN-SPCG 26-CONT 28480 1251-4736
ABJ2 12560-0257 1 5 CONNECTOR-RF SMB M PC 50-DHM 28480 1250-0267
ABJ3 12514738 1 CONN-POST TYPE 104-PIN-SPCG 26-CONT 28480 1251-4736
AB.14 1250-G257 1 CONNECTOR-RF SMB M PC 50-OHM 28480 12560-0257
ABJS 1250-0257 1 CONNECTOR-RF SMB M PC 50-OHM 28480 1280-0257
ABJB 1250-0257 1 CONNECTOR-RF SMB M PC 50-OHM 28480 1250-0257
ABST 1250-0257 1 CONNECTOR-RF SMB M PC 50-OHM 28480 1250-0257
ABJ8 1251-6343 0 1 CONNECTOR 18-PIN M POST TYPE 28480 1251-6343
ABMP1 12581-7481 g 2 CONNECTOR-SGL CONT QDISC-FEM 28480 1261-7481
ASMP2 0380-0884 4 2 STANDOFF-BVT-ON 158-IN-LG 4-40-THD 28480 0380-0884
ABVR 1802-0197 1 1 DIODE-ZNA 82V 5% PD=tW IR=5UA 28480 1802-0197
ABWY 8159-0005 o] 2 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 26480 8155-G065
ABWZ 8158.G005 4] RESISTOR-ZERG OHMS 22 AWG LEAD DA 28480 8158-0065
ABXA3 12511365 8 5 CONMECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 | 1251-1385
ABXA4 1251-1385 6 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 28480 1251-1365
ABXAS 1251-1365 6 CONNECTOR-PC ERGE 22-CONT/ROW 2-ROWS 28480 1251-1365
ABXAG 1251-1385 <) CONNECTOR-PC EDGE 22-CONT/ROW 2-HOWS 28480 12581-1365
ABXAT 1251-1365 6 CONNECTOR-PC ERGE 22-CONT/ROW 2-ROWS 28489 12511365
AS 8086-7315 1 1 CSCILLATOR-K/2 FET 28480 5686-7318
AS 5088-6315 g REBUET EXCHANGE QSCILLATOR 28480 54086-6315
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CHASSIS-MOUNTED PARTS
CR1 1$01-0050 3 2 DIORE-SWITCHING 80V 200MA 2NS DO-35 GN171 NG 150
cA2 18G1-0050 3 CIODE-SWITCHING 80V 200MA ZNS DO-35 9Nt TN4150
J1 83574-20078 3 1 BODY WAVE GUIDE 28486 83570-20078
J2 1250-0118 3 2 CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-CHM 28480 1260-0118
J3 1250-0118 3 CONNECTOR-RF BNC FEM SGIL-HOLE-FR 50-CHM 28480 $250-0118
J4 08694-80013 1 1 CONNECTOR ASSEMBLY 28480 (08694-680013
MP1 83522-20028 5 1 WINDOW DISPLAY 2B480 83522-20028
MPZ 0370-3023 8 i KNOB 3/4 JGK 25-iN-1D 28480 G370-3023
MP3 5341-1925 3 H KEY H PWR SWEEP 28480 5041-1925
MP4 5041-1924 2 1 KEY # PWR LEVEL 28480 5041-1924
MPS 5041-1926 4 1 KEY H SLOPE 28480 5041-1928
MPg 5041-0285 & 4 KEY Q LT PIPE 28480 5041-028%
MP7 5041-0318 [ 3 KEY LT PIFEQ 28480 5041-0318
MPE NOT ASSIGNED
MPS 83570-00412 3 1 DRESS PANEL 28480 8357G-00812
MP10 83570-20068 1 1 FRONT PANEL MACH 28480 83570-20068
MP11Y 83525-20840 4 1 LATCH 28480 B53525-20040
MP12 B83570-00008 5 1 REAR PANEL 28480 83570-00006
MF13 0050-2032 & 1 METAL CASTING ALUM REAR FRAME 28480 0050-2032
MP14 71212380 8 1 LABEL-SERIAL NUMBER 25480 7E21-2380
MP15 5040-0345 7 2 INSULATOR CONN 28480 5040-0345
MP16 1200-0043 E:] 1 {NSULATOR-XSTR ALUMINUM 28480 1200-0043
MP1Y 1205-04231 8 1 HEAT SINK TO-3-CS 28480 1205-0431
MP18 83545-20015 7 1 OSC EXTR HT SINK 28480 83545-20015
MPiS 8354520028 | 2 | 1 OS¢ HT SINK CAP 28480 | 83545-20028
MP20 83570-00005 4 1 COVER-SCREEN 30X 28480 $3570-80005
MP21 83570-00058 7 1 SUPPORT BRCKT 28480 83570-00008
MP22 S5340-0357 1 H FLANGE CAP PROTECTOR 28486 5040-0357
MP23 83570-20011 4 H STRUT-RH UPR 28488 §3570-20011
MP24 B3570-20012 & H STAUT-RH LWR 28480 83570-20012
MP25 B3570-20013 & H STRUT-LH UPR 28484 83570-20013
ME26 83570.20014 | 7 | 1 STAUT-LH LWR 28450 | B3E70-20014
MP2T B83570-20015 B 2 SHIELD 28480 B3570-20015
MP28 83570-20024 9 g SPACER-RCUND 28489 83570-20024
MP29 83I570-20028 1 1 CHASSIS 28480 B3570-20026
MP30 11889-2082¢ 4 1 ALIGNMENT PIN 28480 1186920020
MP31 #510-0089 8 1 RETAINER-RING BSC EXT .188-IN-DIA BE-CU 28480 0510-0088
MpP3z2 83570-20079 4 1 BEZEL WAVE GDE (PROTECTIVE COVER) 28480 83570-20079
MP33 0889460013 | 1| 1 N-TYPE BF CONNECTOR 08694-60013
Q1 1854-0080 8 1 TRANSISTOR NPN §I TG-3 PD = 100W FT=3MHZ 28480 1854-0080
A1 06113492 1] 2 AESISTOR 133 1% 12W BW TG =022 o8a80 | 0811-3482
W1 83576-60019 ] 1 WAVEGUIDE ASSEMBLY 28480 8357G-60019
w2 83570-60009 4 h] FAT PNL RI8 AY 28480 83570-65005
W3 83570-60017 4 1 CXCBIL AY EXT 0T 28480 83570-60617
w4 8357060016 | 3] 1 X CBL AY PLS-IN 26480 | 8337V0-6001%
W5 83s70-80015 |2 | 3 CABLE ASSEMBLY-OSCILLATOR 28480 | B3570-60015
we g3s70.20017 |0 | ¢ CBL BE YiG/MULT 28480 | 835V0-20017
w7 B3570-20018 1 1 CBL CPL/OUTPUT 28480 83570-20018
wa B83570-60061 8 1 CBL AY DIG INTRF 28480 B3574-60061
w8 83570-60010 7 1 CBL AY PWR 28480 8357G-60010
WwWig 83570-60012 9 1 LBL AY COAX AM 28480 83570-60012
W11 8357060013 | 0 | 1 CBi AY COAX FM 08480 | 83570-60073
w12 83570-60014 T 1 CBL AY TUNING V 28480 83570-80014
W13 B3570-60021 O 1 CBL AY-DBLR INTC 28480 83579-60021
HP 83570A Beplaceable Paris 6-27
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Table 6-3. HP 83570A Replaceable Parts

Reference HP Part |C o Mfr
p . at Description Mfr Part Number
Designation Mumber D y P Code
MISCELLANEOUS PARTS
1 0340-0148 ] 2 INSULATOR-FLG-B8HG NYLON 28480 0340-0148
2 0360-0268 G 1 TERMINAL-SLDR LUG LK-MYG FOR-#6-SCR 28430 0360-0268
3 0368-1180 5 2 TERMINAL-SLDR LUG PL-MTG FOR-#3/8-5CR 28480 03560-1190
4 NOT ASSIGNED
5 05101287 8 4 RETAINER-PUSH ON TUB EXT SPR-8TL GQiL-DPD 04838 C 2733-640-4
6 0520-0127 8] 2 | SCREW.MACH 2.56.1B8-IN-LG PAN-HD-POZI 00000 | ORDER BY DESCRIPTION
7 0624-0099 1 12 SCREW-TPG 4-40 .375-IN-LG PAN-HD-PGZ! 00000 CORDER BY DESCRIPTION
8 1408-0053 4 1 CLMP-CA 187-DIA .375-WD NYL 28480 1400-0053
9 1406-1096 6| 4 | CLBSFASTENER .400% 300X 080 HI; BE 28480 | 14001095
10 1460-185% 8 1 WIREFORM MUW BLK OXD 28486 1460-1851
1% 1480-0337 5 1 PiN-ROLL .094-iN-DtA 188-IN-L.G 85T 28480 1484-0337
12 160¢-1033 6 1 STAMPING-BE-CU CLIP-SPRING 28480 160¢-1033
13 216G-0016 3 2 WASHER-LK INTL T 3/8 N 377-IN-ID 28480 2195-0016
14 2190-0867 4 t WASHER-LK INTL T 1/4 IN 256-IN-ID 28480 21840-0067
15 2200-0107 8| 4 | SCREW-MACH 4-40 375.IN-LG PAN-HD-POZ 00000 | GRDER BY DESCRIFTION
186 2200-0113 4 2 SCREW-MACH 4-40 .625-IN-LG PAN-HD-PO2I (0000 CADER BY DESCRIPTION
17 2260-0008 3 4 | NUT-HEX-W/LKWR 4-40-THD .094.IN-THK 00000 | GADEA BY DESCRIFTION
18 2366-0113 2 8 SCREW-MACH 6-32 258-IN-LG PAN-HD-POZI 00000 OARDER 8Y DESCRIPTION
19 23600115 4 14 SCAEW-MACH 6-32 312-IN-LG PAN-HD-POZI| 00080 ORDER 8Y DESCRIPTION
20 NOT ASSIGNED
21 2365-0210 0 2 SCREW-MACH 6-32 625-IN-LG 82 DEG 000460 ORDER BY DESCRIPTION
22 2360-0333 8| 24 | SCREW-MACH 632 25.IN-LG 100 DEG 28480 | 2360-0383
23 2854-000% 8 2 NUT-HEX-DBL.-CHAM 3/8-32-THD 094-iIN-THK 0050 ORDER BY DESCRIPTION
24 2858-0004 H H NUT-HEX-DBL-CHAM 1/4-20-THD .188-IN-THK 00080 ORDER BY DESCRIPTICN
25 2950-0079 1] H NUT-HEX-GBL-CHAM 5/8-24-THD 128-IN-THK 28480 2950-007%
28 3030-0189 4 b4 SCREW-SKT HO CAP 4-40 25-IN-LG 857 40000 ORDER BY DESCRIPTION
2 3030-0348 8 8 SCREW-SKY HD CAP 4-40 312-IN-LG 85T 20040 ORDER BY DESCRIPTION
28 3054-0003 3 H WASHER-FL NM NO. 6 .141-IN-ID .375.IN-QD 28480 3060-2003
29 3055-0z27 3 4 WASHER-FL MTLC NC. 5§ .149-IN-i £8480 3050-0227
30 2196-0493 0 1 WASHER-FL MTLE 916 IN 625-IN-4D 28480 2180-0483
3] 2194-0120 V] 1 WASHER-LK INTL T 5/8 IN 64-IN-ID 28480 2190-0120
32 83525-20089 7 2 LAYCH SCREW 28480 B3525-20069
el NOT ASSIGNED
4 305G-0108 [ 2 WASHER-FL MTLC NO. 4 125-IN-iD 28480 30800165
35 3050-0810 P4 2 WASHER-FIL MTLC NO. 6 .147-IN-1D 28480 3050-0010
36 2180-0018 g 2 WASHER-LK HLCL NO.§ .141-IN-ID 28480 2190-0018
a7 2360-0236 & 1 SCREW-MACH §-32 812-IN-LG PAN-HD-POZI 0000¢ ORDER BY DESCRIPTION
29 2360-0199 4| 2 | SCREW-MACH 8.32 438IN.LG PAN-HD-POZI 00000 | ORDER BY DESCRIFTION
6-28 Replaceable Parts HP 83570A
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FRONT PANEL

MP1

MP10
Mp2
MP5

MP22

Aot Shown
MP4
MP3

T MP11

MP6

MPS

MP7

Al chassis-mounted parts shown above are listed at the end of Table 6-3
(Replaceable Parts) under the column titled “CHASSIS-MOUNTED PARTS.”

Figure 6-1. Chassis-Mounted Parts (1 of 3)
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RIGHT SIDE

MP21

MP24 MpP27

LEFT SIDE

MP26

MmpPig

All chassis-mounted parts shown abave are listed at the end of Table 6-3
{Replaceable Parts) under the column titled "CHASSIS-MOUNTED PARTS.”

MP18

6-30

Replaceable Parts

Figure 6-1. Chassis-Mounted Parts (2 of 3)
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TOR Place 3 thin coating of thermal
compound between heat sink and
chassis and also between

MP23 transistor/insulator and chassis.

MP28 MP26 MP29
not visible MP17

REAR

MP13
\

MP14 MP33
AUX QUTPUT
PULSE IN
MF15
MP30
MP3
MpP12

All chassis-mounted parts shown above are listed at the end of Table 6-3
(Replaceabie Parts) under the column fitled " CHASSIS-MOUNTED PARTS.”

Figure 6-1. Chassis-Mounted Parts (3 of 3)
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FRONT PANEL

Typical
12 places

REAR VIEW OF FRONT PANEL

O®®

Typicat
4 places o
@ Typical
4 places

0@

Typical
8 places

All miscelfareous parts shown above are listed at the end of Table 6-3
{Replaceable Parts) under the column titled “MISCELLANEOUS PARTS.”

Figure 6-2. Miscellaneous Parts (1 of 4)
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RIGHT SIDE

OE®®
UNDER

HEATSINK

LEFT SIDE

@)

(TYP. 12 PLACES}

All miscellaneaus parts shown above are listed at the end of Table 6-3
(Replaceable Parts) under the column titled “MISCELLANEQUS PARTS.”

Figure 6-2. Miscellaneous Parts (2 of 4)
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Typical
4 places

TOP

Typical Typical
4 places 4 places

@

4 times

O®E®

Not Visible
Typical Typical
3 placss 3 places
BOTTOM
Typical -
Typicat
12 places 4 places
All miscellaneous parts shown above are listed at the end of Table 6-3
{Replaceable Parts} under the calumn titied “MISCELLANEOUS PARTS.”
Figure 6-2. Miscellaneous Parts (3 of 4)
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REAR PANEL

@

AUX QUTPUT

BO®®

(behind)

Ali miscellaneous parts shown above are fisted at the end of Table 6-3
(Replaceable Parts) under the column titled “MISCELLANECUS PARTS."

HP 83570A

Figure 6-2. Miscellaneous Parts (4 of 4)

Replaceable Parts
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Section VII. Manual Backdating Changes

UCTION

This manual has been written 1o and applies directly to instruments with serial numbers prefixed as
indicated on the title page. Earlier versions of the instrument (serial numbers prefixed lower than the
ones indicated on the title page) may be slightly different in design or appearance. The purpose of this
section of the manual is to document 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 numbers
prefixed higher than the ones indicated on the title page) are documented in a yeliow Manual Changes
Supplement.

To adapt this instrument to an earlier instrument, refer to Table 7-1 and make the manual backdating
changes listed opposite your instrument serial number or serial number prefix.

Table 7-2 provides a summary of changes by assembly.

For additional important information about serial number coverage, refer to INSTRUMENTS COV-
ERED BY THE MANUAL in Section I,

Table 7-1. Manual Backdating Changes by Serial Number Prefix

Serial Prefix Make Manuai Changes
2520A A
24404, 2412A A through B
2304A A through G
2301A A through H
224TA A through J
2229A A through K
2228A A through L
2211A A through M
2150A A through N
21024 A through O

HP 83570A Manual Backdating Changes 7-1/7-2
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CHANGE A

This change documents the deletion of a jumper to the ALC assembiy, it does not change any
alectrical functions of the ALC.

Page 6-12, Table 6-3:
Change A4 ALC assembly to HF and Mfr. Part Number 83570-60077, CD 6.
Delete AAWE, HP and Mfr. Part Number 8159-0005, CD 0, RESISTOR-ZERO OHMS, 22 AWG LEAD
DIA.

Page 8-35/8-38, Figure 8-31:
Replace Figure 8-31 with Figure 8-31, A4 Component Locations (CHANGE A) in this document.

HP 83570A Change A - Manual Backdating Changes 7-3/7-4
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Figure 8-31. A4 ALC Component Locations (CHANGE A)
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CHANGE B

This change affects the Front Panel Casting and Dress Panel.

Page 6-27, Table 6-3:
Change MP9, Pangl-Dress, to HF and Mfr. Part Number 83570-00001, CD 0.
Change MP10, Front Panel-Machine, to HP and Mfr. Part Number 83570-20010, CD 3.
Change item 5, Retainer, to HP and Mir. Part Number 0510-1148, CD 2.
Change item 32, Screw-Latch, to HP and Mfr. Part Number 83525-20033, CD 5.

HP 83570A Change B - Manual Backdating Changes 7-7/7-8
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CHANGE C

This change affects the front panel board.

Page 6-6, Table 6-3:
Change At part number to 83570-60008, CD 3.
Delete A1C4, 0160-3879, CD 7, CAPACITOR-FXD .01UF £20% 100VDC CER, Mfr. Code 28480,
Mifr. Part Number 0160-3879.

Page 8-32, Figure 8-12b:
Replace with Figure 8-12b, A7 Component Location Diagram Circuit Side {CHANGE C) from this
Backdating Section.

Page 8-35/8-36, Figure 8-14:
On the A1 Front Panel Schematic Diagram, change part number in upper left hand corner from
83570-60071 to 83570-60008.
Replace the Block A Keyboard/Display Interface and Block G External Leveled Power Calibration
Control with P/O Figure 8-14, A1 Front Panel Schematic (CHANGE C) from this Manual Backdating
section.

HP 83570A Change C - Manual Backdating Changes 7-9/7-10
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Figure 8-12b. Al Component Location Diagram Circuit Side (CHANGE C)
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Figure 8-14. P/O Al Front Panel Schematic (CHANGE C}
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CHANGE D
This change affecis the RF Plug-In compatibility with the HP 851C Network Analyzer,

Page 6-11, Table 6-3: ,
Change A3 to 83525-60068, CD 0, DIGITAL INTERFACE ASSSEMBLY (does not include A3U1 and
A3U2.)
Change A3U1T part number to 5081-8176, CD 4.
Change A3U2 fo part number 5081-8177, CD 5.

HF B35704 Change D - Manua! Backdating Changes 7-15/7-16
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CHANGE E
This change affects the ALC board.

Page 1-2, Table 1-1 (page & of 5}, Note 5:
Replace with the following: “'Use the HP 432A/B/C power meter. Sweep duration = 50 seconds.

Page 1-6, under Power Meters and Crystal Detectors:
Replace the first sentence with the following: *“The RF output can be externally leveled using the HP
432A/B/C power meter or negative polarity output crystal detectors.”
Add the following note below the paragraph: NOTE: The HP 435A and 436A power meters should
not be used in HP 8350/83570A external leveling systems.”

Page 3-13:

Under OPERATOR’S CHECKS, delete the foliowing: ‘For power meter leveling (ALC MODE
IMTR]), the power meter is used in conjunction with the internal leveling loop. Low frequency
variations are handied by the power meter, and high frequency variations are handled by the
internal leveling loop.”

Pages 5-22 and 5-23, Paragraph 5-6, ALC Adjustment:
Replace the PROCEDURE with 5-6. ALC ADJUSTMENT (CHANGE E) from this Manual Backdat-
ing Section

Pages 5-29 and 5-30, Paragraph 5-8, POWER CALIBRATION:
Replace the PROCEDURE with 5-8. POWER CALIBRATION (CHANGE E) from this Manual Back-
dating section

Between Pages 5-30 and 5-31:
Add the adjustment paragraph 5-8a. POWER METER LEVELING (CHANGE E) from this Manual
Backdating section between adjustments 5-8 and 5-8.

HP 83570A Change E - Manual Backdating Changes 7-17
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CHANGE E (Cont’d)

Page 5-31, Paragraph 5-9, ALC GAIN ADJUSTMENT:
Replace all reference to A4R15 with A4R11.
in DESCRIPTION, change A4U9 to A4U11.

Replace Figure 5-26 with Figure 5-26, ALC Gain Adjustment Location {Change E) from this Manual
Backdating section.

Page 6-12, Replaceable Parts List:
Replace the parts list for the A4 Assembly with A4 Replaceable Parts {CHANGE E) from this Manual
Backdating section.

Page 8-65 through 8-90, A4 AUTOMATIC LEVELING CONTROL (ALC), CIRCUIT DESCRIPTION:
Replace pages 8-65 through 8-90 together with associated figures with A4 ALC CIRCUIT
DESCRIPTION AND TROUBLESHOOTING (CHANGE E) from this Manual Backdating section,
Page B-85/8-86, Figure 8-31:
Replace Figure 8-31 with Figure 8-31, A4 Component Locations Diagram {Change E) from this
Manual Backdating section.

Page 8-89/8-90, Figure 8-33:
Replace Figure 8-33 with Figure 8-33, A4 Schematic Diagram (Change E) from this Manual Back-
dating section.

7-i8 Manual Backdating Changes - Change £ HP B3570A
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5.6. ALC Adjustment {Change E)

PROCEDURE

NOTE: Turn AC power OFF when removing or installing PC boards.
NOTE: This procedure assumes taht A351 is set to the factory set pasition.
1. Place A4 assembly on an extender board. Sweep the full range of the plug-in at any leveled power.

2. Float the ground on the digital voltmeter and measure the voltage between A4TP12 and A4TP14
(Figure 5-15). Adjust A4R47 OFS 1 (offset 1) for 0.000V +0.001V.

1Hi 0F52  1MO 1L0 OFS 3 GFS1
ATP1Y A4R3 A4R56  A4RS MRS ATPI5 A4TPS A4RGS A4TPY A4RAT

/MTF’12
SrisE S dbbd b6 doel\bd : AGTP14
grs N o ] "

oo 1S e | e ¢ OFS 4
‘ """ AARST

G-ARI-D G-CRIFE |

HP Part Number 83570-60067

Figure 5-15. ALC Adjustment Location

HP 83570A Change E - Manual Backdating Changes 7-19
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5-6. ALC Adjustment (Cont’d)

3. Connect DVM between A4TP12 and A4TP15 (floating ground). Adjust AR59 OFS 3 (offset 3) for
0.000V +£0.001V.

4. Aftach jumper from A4TP11 to ground. Connect DVM to A4TP5 (reference to ground). Adjust
A4R56 OFS 2 (offset 2) for 0.000V +0.001V. Remove jumper.

5. Press HP 8350 front panel [CW] and set frequency to 18 GHz. Ensure that the power is leveled
(UNLEVELED light off). If itisn’t, adjust CW to some leveled freuency. Connect DVM to A4TP7 and
adjust AAR67 OFS 4 (offset 4) for 0.000V +0.001V.

6. Turn instrument [LINE] power to instrument. Connect power meter sensor to RF OUTPUT.

7. Press HP 8350 [CW]. Enter a CW frequency of 18 GHz. Set POWER for plug-in front panel reading
of —1 dBm. Adjust A4R5 *'1 LO" for an RF QUTPUT power of —1 dBm +0.1 dB.

8. Set POWER for plug-in front panel reading of +5 dBm +0.1 dB. Adjust A4R8 1 MD" for an RF
QOUTPUT power of +5 dBm =0.1 dB.

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

10. Set POWER for plug-in front panel reading of +10 dB. Adjust A4R3 “1 HI” for an RF QUTPUT
power of +10 dBm +0.1dB. This roughly calibrates the RF power. Fine calibration is documented
in a later procedure,

7-20 Manual Backdating Changes - Change E HP 83570A
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5.8. Power Calibration (Change E}

NOTE: Complete adjustment of the leveling loop requires several procedures to be performed in the
order prescribed, from Paragraph 5-6 through 5-9. Deviation from this routine may cause improper

leveling and/or flatness problems.

DESCRIPTION

Power is calibrated at a CW frequency which falls in the middle of the power variation range. Adjust-
ments are made at three breakpoints over the leveled power range: —1to +5 dBm, and +5 dBm to

+10 dBm.
EGUIPMENT
Power Meter . ... i e HP 436A
POWEE SBNSOr ...ttt e it HP 8485A
Adapier ... ... e HP K281C
SWEETP RF
POWER METER OSCILLATOB PLUG-EN
S S0 maseeh o8n B
E' = T i LJGL‘g a
bl | ikl
POWER
SENSOR
S ABAPTER
Figure 5-23. Power Calibration Test Setup
HP 83570A Change E - Manual Backdating Changes

721


https://www.manualsplus.com/

7-22

5-8. Power Calibration {Change E)} {Cont’d)

PROCEDURE

NOTE: This procedure assumes that A3S1 is set to the factory set position.

1.

Connect equipment as shown in Figure 5-23. Ensure HP 8350 [ LIt MOD] is off. Select HP 8350
[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 [CW] at that frequency.

Set power for a front panel indication of —1dBm. Adjust 1 LO"' (A4R5) for a power meter reading
of —1 dBm +0.1 dB.

Set power for front panel indication of +5 dBm. Adjust ‘1 MD"' (A4R8) for a power meter indica-
tion of +5 dBm x0.1 dB.

Recheck —1 dBm level and readjust if needed.

Set power for front panel indication of +10 dBm. Adjust *“1 HI”” (A4R3) for a power meter reading
of +10 dBm =01 dB.

Step the RF power in 1 dB intervals from —11to +10 dBm. The power meter reading should match
the front panel power setting within + 0.2 dB, typically.

Manual Backdating Changes - Change E HP 83570A
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5-8a. Power Meter Leveling Calibration (Change E}

NOTE: Complete adjustment of the leveling loop for Power Meter leveling requires several pro-
cedures to be performed in the order prescribed from Paragraph 5-6 through 5-9. Deviation from this
routine may cause improper leveling and/or flatness problems.

DESCRIPTION

Power Meter leveling gain potentiometer A4R9 (PM) calibrates loop gain to full-scale deflection of the
leveling meter.

EQUIPMENT
Sweep Oscillator ....... ... ... i HP 8350
Power Meter ... .. . i s HP 432A
Thermistor Mount . ... .. o e HP K486A
10dB Attenuator ... ... HP 8349C Option 010

SWEEP RF POWER
OSCILLATOR PLUGAN METER
.
N
L] 2
& ® -
RECORDER s &
EXT MTR/ALC
INPUT . INPUT
E 1048 H DETECTOR
ATTENUATOR ADAPTER
ABAPTER

Figure A. Power Meter Leveling Adjustment Setup

HP 835704 Change E - Manual Backdating Changes 7-23
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7-24

PROCEDURE

NOTE: If, during the following procedure, ALC loop oscillations occur, reduce loop gain by adjusting
A4R11 counterclockwise. This adjustment will be set in the next procedure.

1.

Connect equipment as shown in Figure A. Ensure HP 8350 [ L™t MOD] is off. Press [CW] and
select a frequency at midband.

Set HP 83570A POWER LEVEL to +5 dBm. Set Power Meter RANGE switch to 0. Adjust
HP 83570A POWER LEVEL, if necessary, to obtain a meter reading of —5 dBm.

Press HP 83570A [MTR] ALC mode. Adjust HP 83570A front panel CAL knob to return the power
meter nsedle to its previous position at —5 dBm,

Increase the HP 83570A POWER LEVEL by exactly 5.0 dBm. Adjust A4R9 "PM’* (Figure 5-26) for
a meter needle reading of 0 (HP 83570A front panel indication should be approximate +10 dBm).

lterate 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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A4 Replaceable Parts (Change E}

Reference | HP Part |C i Mty
. . Gt Bescription Mifr Part Number
Designation | Number (D ¥ B Code
Ad 83570-60067 8 1 BOARAD ASSEMBLY-ALC 28480 83570-60067
A4CH Ne0-0127 2 CARACITOR-FXD 1U¥ £20% 28VDC CER 28480 0160-0127
A4L2 $180-0374 3 4 CAPACITOR-FX) 10UF £10% 20VDC TA 56288 15001 06X802082
AAGR 8180-0374 3 CAPACITORWFXS 10UF £ 10% 20VDC TA 56288 15001 06 X902082
AdC4 G180-0474 3 CAPACITOR-FXD 10UF £ 10% 20VDC TA 56288 1560106 X802082
AACS 189-0374 3 CAPACITOR-FXD 10UF £10% 20vVDC TA 56288 150811 06X802082
A4CH 0166-3879 7 GAPACITOR-FXD .01UF +20% 100VD CER 28480 2160-3879
A4CT 0168-4084 8 CAPACITOR-FXD . 1UF = 20% 50VDC CER 28480 £160-4084
AdCE 0166-4084 8 CAPACITOR-EXD 1UF =20% 50VDC CER 28480 | £160-4084
Ad4CE 016¢-3821 g 1 CAPACITOR-FXD .33UF +20% 50vDC CER 25480 £160-3821
A4C10 0160-3879 7 CAPACITGR-FXD .0tUF +£20% 100VD CER 28480 0160-3679
A4t 0180-3873 7 CAPACITOR-FXD .01UF +20% 100VDC CER 28480 0160-3879
A4C12 0160-4084 8 CAPACITOR-FXD .1UF 4 20% 50VDC CER 28480 0160-4084
A4CH3 0160-4084 g CAPACITOR-FXD [1UF +£20% 50V0C CER 28480 0160-4084
ALCTE 0160-3874 2 3 CAPACITOR-FXD 10PF & 5PF 200VDC CER 28480 (160-3874
A4CS 0160-127 2 CAPACITOR-FXD 1UF £20% 25VDC CER 28480 0160-0127
A4CHE 0160-4084 -3 CAPACITOR-FXD .1UF +20% 50VDG CER 28486 1160-4084
A4CIT 0160.4084 B CAPACITOR-FXD UF +20% 80VDC CER 2B48G G180-4584
ALCHE 0160-0570 g 1 CAPACITOR-FXD 220PF +20% 100VDC CER 20832 S0Z4EMO0RD221M
A4C18 NOT ASSIGNED
A4C20 N60-0574 3 3 CAPACITOR-FXD .022UF = 20% 108VDC CER 28480 H160-0574
AdC21 0160-0128 3 1 CAPACITOR-FXD 2.2UF +20% S0VDC CER 28480 0160-0128
A4C22 4160-3534 1 H CAPACITOR-FXD 510PF 5% 100VDC MICA 23480 0160-3534
A4C23 4160-4084 8 CAPACITOR-FX) 3UF +20% 5OVDC CER 28480 0160-4084
A4C24 4180-4084 8 CAPACITOR.FXD 1UF +20% 50VDC CER 28480 0160-4084
A4C25 NOT ASSIGNED
A4C28 $160-4382 ] 1 CAPACTTOR-FX[ 100PF +5PF 200VDC CER 28480 (160-4388
A4C2T 0160-4084 8 CAPACITOR.FXD 1UF & 20% 50VDC CER 28480 0180-4084
A4C28-
A4C34 NOT ASSIGNED
A4CRY NQT ASSIGNED
A4CR2 NOT ASSIGNED
AACR3 9-1098 1 ki DIODE-SWITCHING 1N4150 50V 200MA 4NS 4004G 1N4150
A4CR4 19010835 g {HODE-SWITCHING 184150 50V 200MA 4NS {004G 1N4150
A4CRE 1801-1098 1 DIODE-SWITCHING 1N4158 50V 200MA 4NS 4004G 1N4150
A4CRE 19011098 1 DIODE-SWITCHING tN4153 50V 200MA 4NS 0004G 1N4150
A4CRT-
A4CRY NOT ASSIGNED
A4CR10 1801-2050 3 HODE-SWITCTING BOV R00MA 2NS DO-35 28480 190¢-0080
ASCR11 NOT ASSIGNED
AACR12 1601-0538 9 4 DIODE-SM 8iG SCHOTTKY 28480 18010535
AACR13~
A4CH16 NOY ASSIGNED
A4CRIT 19010518 8 DIONE-SM SIG SCHOTTKY 28480 1801-0518
A SEE A4TP1-TP7
AdL2 1251-4832 g CONNECTOR-SGL CONT SKT .021-IN-BSC-5Z 2B48C 1251-4832
Adll §140-0210 1 3 INDUCTOR RF-CH-MLD 100UH 5% .1860X.385LG 2848¢ 9140-021C
A4L2 $140.0210 1 INDUCTOR AE-CH-MLE 100UH 5% .166DX.385LG 28480 9140-021G
A4L3 §140-0210 1 INDUGTOR RF-CH-MLD $100UH 5% .1860X,385LG 2848G 9140-0210
A4MP1 5040-6848 7| 1 | EXTRACTOR-YELLOW 28480 | s040-8848
AdMP2 5000-8043 § 4 PIN:P.C. BOARD EXTRACTOR 28480 5000-9843
AAMP3 81590008 ¢ JUMPER-WIRE 22 AWG-W PVC 1X22 80C 28480 | 81530005
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A4 Beplaceable Parts (Change E)

Reference HP Part O . Mifr
Designation | Number |D Gty Description Code Mir Part Number
A4t 18550426 2 1 TRANSISTOR J-FET 2N4391 N-CHAN DMODE 01285 2N4391
AdQR 1854-0285 7 2 TRANSISTOR-DUAL NPN PD = 400MW 28480 1854-0285
A403 $855-0414 4 1 TRANSISTOR J-FET 2N4393 N-CHAN D-MODE 04713 2N4393
AdQ4 NOT ASSIGNED
A4Q5 NOT ASSIGNED
A4Q6 18540285 7 TRANSISTOR-DUAL NPN PO~ 400MW 28480 1854-0295
A4Q7 1855-0423 5 TRANSISTOR MOSFET N-CHAN E-MODE 17856 VN1OKM
A4G8 1855-0423 5 TRANSISTOR MOSFET N-CHAN E-MODE . 17856 YNT8KM
A40G NOT ASSIGNED
A4GHD NOT ASSIGNESD
A4Q1T NOT ASSIGNED
A4Q12 NOT ASSIGNED
A4Q13 NOT ASSIGNED
A4&Q14 NOT ASSIGNED
A4Q16 1855-0423 5 TRANSISTOR MOSFET N-CHAN E-MODE 17856 VR10KM
AR NOT ASSIGNED
A4R2 NOT ASSIGNED
A4R3 2100-2516 3 1 RESISTOR-TRMR 100K 10% C SIDE-ADJ 1-TRN 32097 3320W-1-104
A4B4 NOT ASSIGNED
AdRS 21003-3611 1 k-] RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-TAN 32g97 3292%-1-503
A4HE NOY ASSIGNED
A4RT NOT ASSIGNED
A4R8 2180-0670 [ 1 RESISTOR-TRMR 10K 10% C SIDE-ADJ 17-TAN 32297 A292X-1-103
A4RS 21£0-3749 [ RESISTCR-TRMR 5K 10% C SIDE-ADJ 17-TRN 28480 210G-3749
A4RI0 0757-G416 7 5 RESISTOR 51 1% .125W F TC=0+ 100 24546 C4-1/8-TO-514R.F
Ad4RH1 2100-2489 g 1 RESISTOR-TRMA 5K 5% C SIDE-ADJ 1-TBN 30983 ETROKB02
Ad4RI2 0898-7257 2 RESISTOR 7.8K 1% .05W F TC=0= 100 24548 C3-1/8-T0-7501-G
A4RA3 0898.7258 3 RESISTOR 8.25K 1% .08W F TC=0:+ 100 24548 C3-1/8-T0-8251.G
AdRi4 NOT ASSIGNED
A4R15 NOT ASSIGNED
A4R1E 86987273 2 RESISTOR 34.8K 1% 05W F TC=0+ 100 24545 C3-1/8-70-3482-G
AdR1T 4698-7253 8 RESISTOR §.11K 1% 05W F TC=0+ 106 24546 G3-1/8-10-5111-G
A4R18 2698-7268 5 1 RESISTOR 21.8K 1% 05W F TC=0+ 100 24546 C3-1/8.70-252-G
A4R19 0658-7260 7 RESISTOR 10K 1% 08W F TC=0%108 24546 C3-1/8-T0-1002-G
ASR0 9598-7257 2 1 RESISTOR 7.5K 1% D8W F TC=0+ 100 24546 C31/8-TO-750%-G
ALR21 0698-7274 3 2 RESISTOR 38.3K 1% .05W FTC=0+108 24546 C3-1/8-TD-3832-G
A4R2Z 0898-7261 8 H RESISTOR 11K 1% .05W ¥ TC=0+ 100 24546 C3-1/8-T8-1102-G
A4R23 0757-0464 5 1 RESISTOR 909K 1% 125W F TC=0+ 100 24546 C4-1/8-T(-8002-F
AdR24 0696-7264 1 1 RESISTOR 14.7K 1% .05W F TC=8 + 100 24548 C3-1/8-T3-1472-G
A4RZ5 NOT ASSIGNED
A4R26 NOT ASSIGNED
A4R2T 06S8-7260 7 RESISTOR 10K 1% .08W F TC=0=100 24546 £3-1/8-T0-1002-G
A4R28 0688.7227 <] 1 RESISTOR 422 1% .05W F TC=0x 100 24546 C3-1/8-T0-422R-G
A4dR29 0698-6848 3 1 RESISTOR 542K 5% 125W F TC={+ 50 24546 NCHS-1/8-T2-542%-D
AdR30 NOT ASSIGNED
A4R3T 0837-0119 7 1 THERMISTOR ROD SK-OMHM TG =+ ¥%{C-DEG 2B4BG 0837-0119
A4R32 0698-7259 4 3 RESISTOR 9.09K 1% .05W F TC=0+ 100 24548 C3-1/8-70-2001-G
A4R33-
A4H35 NOT ASSIGNED
A4R36 0688-7212 g RESISTOR 100 1% .05W F TC=0+ 108 24546 C31/8-T0-100R-G
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Ad Replaceable Parts (Change E)

Reference HP Part (C _— Mfr

Designation | Number |D Gty Description Code Mfr Part Mumber

ASR37 5698-7243 & RESISTOR 1.86K 1% .05W F TC=0x 100 245848 C31/8-T0-1961-G

A4R38 8698-7212 3 RESISTOR 100 1% .05W F TC=0= 100 24546 C3-1/8-T0-100R-G

ASR39 060B-7243 6 RESISTOR 1.96K 1% 08W F TC=02108 24546 | O3-1/8-T0-1961-G

A4R40 £698-7243 & RESISTOR 1.96K 1% .06W F TC~=01 100 24546 £3-1/8-T0-1861-G

A4R41 0698-7283 4 1 RESISTOR 8C.9K 1% 08W F TC~=0x 106 24546 C3-1/8-T0-8092-G

AdR42 0698-7267 4 1 RESISTOR 19.6K 1% .08W F TC =0+ 100 24548 C3-1/8-T3-1962.G

AdF43 0698-7272 1 1 HESISTOR 31.8K 1% .0BW F TC=0+ 100 24546 C3-1/8-TG-3162-G

AdR44 0698-7275 4 1 RESISTOR 42.2K 1% 08W F TC=0x 100 24548 C3-1/8-T0-4222-6

AdRES NOT ASSIGNED

AdR4E 0898-7207 2 1 RESISTOR 61.5 1% O5WF TC=0+ 100 24546 C3.1/6-TOC-61R9-G

A4RET 2100-2030 6 3 RESISTOR-TRMRA 20K 10% C TOP-ADJ $-TRN 73138 82PR20K

A4R48 0757-0421 4 3 RESISTOR 825 1% 128W F TC=02100 24545 C4-1/8-T0-826R-F

A4R49 (898-7264 1 RESISTOR 14.7K 1% 05W FTC=0:100 24548 C3-1/8-T0-1472-G

A4RE0 NOT ASSIGNED

A4RET" 0699-7282 3 1 RESISTOR 82.5K 1% B5W F TC=02100 24548 3-1/8-T0-8252-G

A4RE2 0698-7243 B RESISTOR 1.96K 1% .08W ¥ TC=02 180 24546 £3-1/8-TG-1861-G

A4RS3 NOT ASSIGNED

Aak54 06887257 2 RESISTGR 7.5K 1% 08W F TC~02108 24546 | C3-1/8-T6-7501-G

A4RES 0638-7254 9 1 RESISTOR 5.62K 1% .05W F TC=0+100 24546 $3-1/8.T0-5621-G

A4RES 2100-2030 <] RESISTOR-TAMR 20K 10% C TOP-ADJ 1-TRN 73138 B2PA20K

AARET7 0757-0280 3 20 RESISTOR 1K 1% J128W ¥ TC=0+100 24546 C4-1/8-T0-1001-F

A4R58 0757-02680 3 RESISTOR 1K 1% . 128W F TC=02 100 24546 C4-1/8-TO-1001-F

AARSY 2100-1986 g 1 RESISTOR-TAMR 1K 10% C TOP-ADJ 1-TRN 73138 82PRIK

A4REE 0698-7236 7o RESISTOR 1K 1% .05W F TG=0+ 100 24546 | C3-1/8-T0-1001-G

A4REG1 £698-7259 4 RESISTOR 9.09K 1% 05W F TC=0x 100 24548 C3-1/8-T0-3091-G

AARG2 8698-7270 k] RESISTOR 281K 1% .08W F TC=032 108 24548 C3-1/8-T0-2612-G

ARG 87570447 4 3 RESISTOR 16.2K 1% 128W F TC=0+100 24548 C4-1/8-Y0-1622-F

A4RE4 a757-0280 3 RESISYOR 1K % 125W F TC={+100 24546 C4-1/8-T0-1001-F

A4RES 0698-7260 7 AESISTOR 10K 1%.05W F TC~0+ 100 24548 £3-1/8-70-1002-G

A4REH 07570401 0 AESISTOR 100 1% .125W F TC=0x 104 24548 Ca-1/8-TO-100R-F

ASRBT 2100-2430 6 HESISTOR-TRMR 20K 10% € TOF-ADJ 1-TRN 73138 82PR26K

A4LREGE 0498-7236 7 RESISTOR 1K 1% 05W F TC=0=x108 24546 $3-1/8-TO-1001-G

AARBY 0898-3440 7 RESISTOR 196 1% 128W F TC=0 £ 108 24546 C4-1/8-TQ-196R-F

A4RTO NOT ASSIGNED

A4RT1 0698-3452 1 2 RESISTOR 147K 1% 125W F TC=0+ 100 24546 C4-1/8-TG-1473-F

A4RT2 a757-0279 ] 1 RESSTOR 3.16K 1% J128W F TC=0+ 100 24548 C4-1/8-T0-3161-F

A4RTS3 0698-7277 8 1 RESISTOR 51.1K 1% 85W F TC=02 100 24546 C3-1/8-TC-5112-G

A4RTA (0698-7251 8 1 RESISTOR 4.22K 1% .B5W F TC=0x 160 24548 C3-1/8-T3-4221-G

ASRTS-

A4RSD NOT ASSIGNED

A4RST 8159-0005 0 JUMPER

A4RS2 NOT ASSIGNED

A4RE3 06§8-7212 9 RESISTOR 100 1% .08W F TC=0:+100 24548 €3-1/8-TO-100R-G

A4RS4 0688-7253 8 RESISTOR 5.11K 1% .05W F TC=0x 100 24546 C3-1/8-T0-5111-G

A4RE5 0688-7222 1 1 RESISTOR 261 1% .08W F TC~0+ 100 24548 C3-1/8-T0-261R-G

A4RSH NOT ASSIGNED

A4RGT7 NOT ASSIGNED

A4RGR (698-7238 7 RESISTOR 1K 1% 05W F TC==0x 100 24548 C3-1/8-70-1001.G
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A4 Replaceable Parts (Change E)

Reference | HP Part | C I e
" . ot Description Mir Part Mumber

Designation | Number D ¥ g Code
AdTP1
A4TP7 12514672 4 ¢ CONNECTOR 13-PIN M POST TYPE 22526 65500-110
RATPS-
ASTPIQ 1251-5041 3 CONNECTOR 5-PIN M PQST TYPE 22526 65600-105
ALTP1Y 3360-G535 0 21 TEAMINAL TEST POINT PCB Q0000 CRDER BY DESCHIPTION
A4TP12 8360-0535 Q TEAMINAL TEST POINY PCB 00Gac OROER BY DESCRIPTION
A4TP13 NOT ASSIGNED
A4TP14 {360-6535 o TERMINAL TEST POINT PCB 00600 QRDER BY DESCRIPTION
ALTPS 0360-0535 o TEAMINAL TESY POINT PCB 00000 CROER BY DESCRIPTION
AU 1826-3261 & 4 IC OF AMP LOW-NOISE 7089 PKG 28480 1826-0261
ALLIZ 1826-C417 & 2 10 SWITCH ANLG QUAD 16-DIP-C PKG 274 LF133330
A4U3 1826-G616 7 1 1€ OP AMP PRON QUAD 14-DiP-C PKG 066865 OP-11EY
Adil4 1826-G590 £ 2 1C MULTIPLXR 4-CHAN-ANLG DUAL 16-DIP-C 27014 LF135090
AdUE 1826-0318 7 3 IC OP AMP LOW-BIAS-H-IMPD TO-98 PKG 04713 LF356G
Adlg 1826-059G g IC MULTIPLXR 4-CHAN-ANLG DUAIL 16-DIP-C 270t4 { F135090
AdLT 1826-0447 2 G OF AMP LOW-BIAS-H-IMPD TO-89 PKG 04713 LF356G
A48 1826-0021 8 1 0 OF AMP GP TO-99 PKG 27014 LM310R
A4US 1826-0417 & 1C SWITCH ANLG QUAD 16-DIP-C PKG 270t4 LF133330
AdU10 1820-1197 & IC GATE TTL LS NAND QUJAD 2-INP 01295 SN74LSO0N
A4 1826-0319 7 1C OF AMP LOW-BIAS-H-IMPD TO-89 PKG 04713 LF356G
AdLH2 1820-1218 3 IC BCOR TTL L5 3-TO-8-LINE 3-INP 01295 SN74L5138N
A4S 1828-173C 8 IC FF TTL LS D-TYPE POS-EDGE- RiG COM 01285 SN74LSZ73N
AdU14 1828-0752 4 i HC CONV 12-B-D/A 16-DIP-C PKG 24385 ADT54280
AdU15 1826-0026 3 2 1C COMPARATOR PRCN TO-99 PKG 01285 LM3115,
AdVRY 16020049 2 2 DIODE-ZNR 8.18V 5% DO-35 PD= 4W 28480 1902-0049
AdVRZ 1902-0049 2 DIONE-ZNR 6.19V 5% DO-35 P~ 4W 28480 19G2-6049
A4VRI 1802-0041 4 DIODE-ZNR 5,11V 5% DO-35 PD = 4W 28480 18620041
AdVR4 1602-3139 7 1 DIODE-ZNR 8.25V 5% DO-35 PO = 4W TC=+ 45% 28480 1962-3139
AAYRE NOT ASSIGNED
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A4 ALC Troubleshooting

INTRODUCTION

Since the Automatic Level Control (ALC) function of the 83570A RF Plug-In includes many individual
components arranged in a highly interdependent closed loop, the scope of the A4 ALC troubleshoot-
ing section extends well beyond the limits of the A4 assembly. Portions of the A5 FM Driver assembly,
and several microcircuit components which contribute to the power leveling function, are discussed
below.

The ALC "loop’ is a complex feedback loop which monitors the RF output power and continuousty
corrects for any deviation from the desired power level. Because it is a closed system, it is difficult to
isolate cause from effect when a problem arises. The key to troubleshooting is to examine individual
components, correlating the expected output for a particular input signal.

This troubleshooting outline is organized into two major sections: Troubleshooting Symptoms and
Troubleshooting Diagnostics. The section entitied Troubleshooting Symptoms (1) characterizes pos-
sible fallure modes, (2) provides some general troubleshooting hints, and {3) refers the reader to more
detailed procedures found under Troubleshooting Diagnostics.

TROUBLESHOOTING SYMPTOMS

The procedures outlined below help to systematically characterize the failure as quickly as possible.
The fallowing failure symptoms are discussed:

RPG/Power Display Failure
UNLEVELED (LED)
Fiatness/Oscillations (Power Drop-outs)
Fuli Unleveled Power

No Power

Power Sweep/Flatness

Evaluating the failure mode may require an HP 432A Power Meter or the HP 8755C Swept Amplitude
Analyzer with the 11664B Detector with an adapter. (However, a crystal detector with an "A vs B”
oscilloscope may often be substituted.) Figure 7E-1 shows a typical test setup. Initiate all tests with the
INSTR PRESET condition.
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SWEEP RF SWEPT AMPLITUDE
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Tf ADAPTER
R~ i —
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Figure 7E-1.  Typical ALC Troubleshooting Setup

RPG/POWER DISPLAY FAILURE

Check that the POWER display changes when either the RPG is rotated or data is entered via the HP
8350 keyboard. This verifies that the digital information is reaching the mainframe, is properly pro-
cessed, and then displayed.

® If the display is flashing rapidly or showing random patterns, refer to A1 Front Panel or A3 Digital
Interface troubleshooting. If the RPG causes a change in the measured RF power level, but the
POWER display remains the same, refer to A1 troubleshooting. If the RPG produces no response
whatsoever, or if the front panel display is blank, refer to A1 troubleshooting, and trace the
problem back to the HP 8350 mainframe.

7-32 Manual Backdating Changes - Change E HP 83570A


https://www.manualsplus.com/

UNLEVELED (LED}

Comparator A4U15 enables the front panel UNLEVELED LED when the voltage at its noninverting
input drops below approximately — 0.6 Vdc, indicating that the RF output power is insufficient to level
to the desired power reference.

e 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 “UNLEVELED"” LED
annunciator drivers. Refer to A7 Service Sheet for troubleshooting information.

e 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 entited NO POWER.

® |f 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)

Monitor the RF output with the HP 8755C as shown in Figure 7E-1.

e If the power level across the sweep is 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 Fiatness adjustment procedure.

e If the measured power level is between +10 and —1dBm, but cannot be controlled from the front
panel, refer to the Digital Control section under Troubleshooting Diagnosis.

e 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.

e Attempt o level the power externally using the HP 432 Power Meter as shown in Figure 7E-2.
Select MTR leveling, and enter a slow (at least 50 seconds) sweep time. if the RF power is now
leveled, then the failure is most likely in the detector or the Detector Selection Switch A4U6 (refer
to the following paragraph). If this does not prove {o be the case, the problem may be in the two
analog switches U4B and UBA; or it may be necessary to perform the ALC adjustments in Section
V of this manual.
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SWEEP RF
CGSCHLLATOR PLUG-IH

EXT/MTR ALG POWER METER

RecompeR N (f —
& 0
5 -
o &
10 48 THERMISTOR
ATTENUATOR MOUNT INPUT

Figure 7E-2, 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 USB. If the input to be selected does not match
the output, check the MUX AQ and MUX A1 lines (see Table 8-9). Also check U12 and U13 as
described under Digital Control.

® Check the voltage at TP6. If it is at +8.5 Vdc, suspect the Modulator Driver on the A2A1 assembly,
or the Modulator diodes in A2A2. If it is below +0.5 Vdc, suspect the Detector and Detector Leg.

NOTE: Turn off line switch before removing or installing any assembly.

NO POWER

® 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
+12 dBmj is then detected, the A2 Doubler and A9 YO are verified. Suspect primarily the detector,
inside AZA2. Also inspect the modulator {part of A2), as well as the modulator Driver on A2A1, and
the A4 Detector Selection Switch.

& If the detector appears to be functioning properly, reinstall the A4 board and check A4TPS. If less
than +0.5 Vdc is found, check continuity from A4TP86 to the modulator Driver circuit, A2A1J3 pin
11. 1f A4TPB is at +8.5 Vdc, suspsct any circuitry between the Detector Selection Switch and
A4TPS, particularly the Log Amp.

® Refer to Figure 7E-3 and check the L RFB line, A4P1-29. If it is stuck low, the loop will shut down
the RF.

® Itthe failure has not been located, suspect components of the RF path. Refer to RF Troubleshoot-
ing for details.
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Press HP 8350A/B [RF BLANK].
Figure 7E-3. RF Blanking
POWER SWEEP/FLATNESS

if power increases smoothly with frequency, and POWER SWEEP is NOT selected, suspect problems
with the A5 FM Driver assembly.

@ Check A5TP8 with an oscilloscope. If the indication is NOT zero volts, refer to the A5 service sheet
and perform the DAC test.

& If the RF power is leveled within approximately 5 dB, refer to Section W, 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, BLOCK A

POWER LEVEL REFERENCE, BLOCKS CAND F

INTERNAL DETECTOR/DETECTOR SELECTION SWITCH, BLOCK B
DETECTOR L.EG, BLOCKS D AND E

MODULATOR LEG, BLOCKS G AND 1

MOD DRIVER A2A1

MODULATOR A2
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BIGITAL CONTROL, BLOCK &

Address Decoder U12 and Control Latch U13 control digital switches throughout the A4 assembly,
Their operation can be confirmed by performing the Hex Data Rotation Write at address 2G07 Hex.
Enter the following key strokes:

[SHIFT] [0] [0] Enters Hex Data Command
[2]iGHz s] [0] [7} Address location 2C07 (U13)
[M4] Hex Data Rotation Write

Check the outputs of U13 for the waveforms shown in Figure 8-2.

e If any output signal is missing or displaced, check the data lines against Figure 8-2. If no output is
found, look for activity at U13 pin 11. Check for L INST1 and BA3 to pulse low, while BAQ, BAT, 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., setecting MTR levaling holds
the PM line high, etc.).

POWER LEVEL REFEREMNCE, BLOCKS Cand F

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, and power sweep
signals,

The ALC compensation and power sweep signals are generated on the A5 FM Driver assembly. If an
Ab failure is suspected, refer to troubleshooting information on the A5 Service Sheet. Unless A5 is
suspect, simplify the troubleshooting for the Reference Power Level circuit by selecting either EXT or
MTR ALC mode. This will eliminate the compensation signals from the A5 assembly and the FREQ
TRK YV from A7.

DAC U14 establishes the absolute power level. The —10V REF from the A6 assembly is scaled to yield
from 0 Vdc (—1 dBm displayed) to +8.4 Vdc (+19 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 about +4.62 Vdc at +10
dBm.)

A self-test routine is available 10 exercise the ALC DAC. Enter:
{SHIFT] 5] [0]

The waveform in Figure 7E-4 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.

& Ifthe waveform at TP2 is not correct, check for —10V REF, and trace any problem back to the A8
assembly. Look for activity on L. INST1, BAQ, and BAT1 lines. BA2 and BA3 should pulse high as
each new DAC value is loaded, pulsing the CS line (U14 pin 8) low. if any of these lines, or a data
line, appears dead, trace the problem back to the A3 assembly.
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U3A adds PWR SWP/COMP and AM, and provides detector flatness compensation at higher power
levels with CR3. Use the EXT MTR mode to bypass this diode while troubleshooting.

1U3C adds the front panel amplitude adjustment (EXT CAL) used with external leveling. it also adds a
scaled tuning voltage (FREQ TRK V) proportional to frequency. This ramp works with the PWR SW/
COMP signal from the A5 assembly to accomplish the flatness compensation adjustments. With the
A5 board removed, an offset ramp will be seen at TP2. An amplitude modulation (AM) signal of 1 OVp-
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.)

e =47ms — o
i
1

+10V ¢ -

AATP2Z

Press [ SHIFT] [60].

Figure 7E-4. DAC Test

DETECTOR/DETECTOR SELECTION SWITCH, BLOCK B

The detector (internal to the A2A2 microcircuit) is tested simply by checking the output voltage under
full leveled power or full unleveled power conditions. '

e 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 stili 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 listed in Table 7E-1.

e If full leveled power (+10 dBm) or full unleveled power (at least +12 dBm) is measured, check the
voltages at the detector input against the vaiues shown in Table 7E-1. {Use high-impedance 10:1
probes.)
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Table 7E-1. Detector Voltages

Full Leveled

A4P1-20 9 dBm

Full Unieveled
+12 dBm

—60 to —100 mV

—100 t0 —220 mv

¢ If the detector is working and the Detector Selection Switch is suspected, monitor TP15 for the

voltage seen at the selected input of UGB.

& 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 UGB at

A4TP15.

DETECTOR LEG, BLOCKS Dand E

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 Detector and Detector 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 7E-5.
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EQUIPMENT

Function Generator
Oscilloscope

PROCEDURE

2. Press HP 83570A [EXT] ALC.

for —25 mvdec.

Figure 7£-8.

EXT MTRIALD
iINPUT

(5 QD 00
Lo i
SYNG

FUNECTION
GENERATOR

concootE0L000 89S

]

Ve-p

1. Press HP 8350 [INSTR PRESET].

4, Connect Function Generator output to EXT/MTR ALC connector.

HP 3312A
HP 17404

3. Adjust Function Generator output for a 50 mV p-p sine wave at 500 Hz. Adjust the OFFSET knob

5. Sei oscilloscope DISPLAY to A and TRIGGER COMP to B. Check for the waveforms shown in

NOTE: The HP 3312 OFFSET knob may have to be adjusted slightly to produce the wavetorms given
in Figure 7E-6. If the EXT/MTR ALC input goes positive, the Log Amp will saturate.

Adjustment of the EXT/MTR ALC CAL knob will affect the waveforms at A4TP4, TP7, and TP6. Adjust
the CAL knob until these waveforms are obtained.

Slight differences may be noted between the waveforms shown in Figure 7E-6 and those obtained on
individual ALC assemblies. This is due to the many adjustments on the A4 assembly.

HP 83570A

Figure 7E-5. Open Loop Procedure
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and EXT/MTR ALC CAL.

“A4TPG

Figure 7E-6. Open Loop Waveforms
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MODULATOR LEG

The “Modulator Leg” includes the Error Sample & Hold and the Main ALC Amp.

U3D is a non-inverting unity-gain summing amplifier. Under leveled conditions, both TP4 and TP7
should be nearly 0.0 Vdc. Under any conditions, TP4 and TP7 should be at the same voltage. If not,
suspect U3D, Q3, or the Sample & Hold Driver.

U11 forms an inverting integrator. When TP7 is positive, TP6 should be at —1.2 Vdc. If not, suspect
U2D or U11. When TP7 is negative, TP6 should be at +8.5 Vdc. If this is not the case, suspect Ut1.

# The following procedure can be used to check U3D and UT1:

-

Set power for —1 dBm at any CW frequency.
Press HP 83570A [EXT] ALC.
Ground A4TP11.

Eal

To check U3D, monitor TP4 and TP7 while adjusting the EXT/MTR ALC CAL knob
between the exiremes of its range. Both TP4 and TP7 should vary between approx-
imately +0.5 and —0.5 Vdc.

5. Verify U11 by adjusting the CAL knob as described above and monitoring TP8. Since
U11 is an integrator, TP6 should saturate and clamp (due to VR4, CR10, and CR11) at
—1.2 Vdc and +8.5 Vdc, respectively.

Further troubleshooting of the Modulator Leg can be continued by following the Open Loop Pro-
cedure outlined in Figure 7E-5 and checking for the waveforms provided in Figure 7E-6.
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MODULATOR DRIVER ({Part of A2481) and BF MODULATOR {Part of A2A2)

NOTE: The Mod Driver circuit is located on the A2AT assembly, attached directly to the A2A2
Doubler microcircuit. The internal RF Modulator is inside the A2A2 Doubler microcircuit package and
cannot be separately replaced. Refer to the RF Schematic and A2 Service Sheet for schematics,
component locations, and additional troubleshooting information.

CAUTION 1

The A2A2 Doubler assembly is susceptible to damage from electrostatic
discharge. This is especially frue when the A2A2 microcircuitis removed
from the A2A1 Bias board. Take the necessary precautions to avoid
static discharge 1o this assembiy.

The RF modulator in this Plug-In is a negative-bias shunt-type diode. Figure 7E-7 provides a simplified
schematic for this modulator. The Mod Driver provides the voltage-to-current conversion and current
gain needed to drive the modulator. As the MOD DRIVE voltage at A4TP8 increases, the current
drawn from the Modulator by A2A1Q3 also increases, shunting more RF energy to ground and
allowing less to pass through.

To establish a fixed voitage level for troubleshooting, A4TP6 can be forced high (+8.5 Vdc) or fow
(—1.2 Vdc). Ground TP11 on the A4 assembly. Setect HP 83570A [EXT] ALC, and enter an RF power
level of —1 dBm with the front panel controls. Rotate the EXT/MTR ALC CAL knob fully clockwise,
and verify a signal level of approximately +8.5 Vdc at A4TP6 and —0.9 Vdc at A2A1TP5. (The front
panel UNLEVELED LED should NOT light.) Turn the CAL control fully counter-clockwise and check for
~1.2 Vdc at A4TP6 and +9.5 Vdc at AZATTPS. (In this case, the UNLEVELED lamp should light.)

During normal operation, A4TP6 should be approximately +0.7 Vdc, while A2A1TP5 shouid be close
to —0.6 Vdc.

Table 7E-2 provides the approximate bias levels for a properly functioning modulator assembly.

Table 7E-2, Modulator Bias Levels

TR4 AZAITES
+8.5V -0.9V (Minimum RF)
+0.7v —{.6V (Leveled Operation)
—1.2v + 9.5V (Maximum RF)
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{Maximum Attenuation} {Minimum Atteruation)

Figure 7E-7. Simplified Modulator Schematic

NO RF POWER

NOTE: Turn off line power before removing or installing any assembly.

if the symptom is no RF power, remove the A4 ALC assembly. This will remove bias from the driver,
turn A2A1Q3 off, and hence allow full RF power fo pass through the modulator. If full unleveled RF
power is obtained, suspect the RF detector or A4 assembly. Check the A4TP6 voltages listed in Table
7E-2 and the detector output voltage listed in Table 7E-1.

if there is still no RF power with A4 removed, reinstall the A4 assembly. Force A4TP8 alternately high
and low as described above, and check the voltage at A2A1TP5 against the values given in Table
TE-2.

@ If A2A1TP5 stays near 0 Vdc, the modulator diode is probably shorted. However, before replacing
any microcircuit, always check the power level directly into and out of the assembly to ensure that
the problem is isolated to that particular assembly.

@ Force A4TP6 low (—1.2 Vdc) as described above. This should turn A2A1Q3 off, allowing both
A2A1TPS5 and the collector of A2A1Q3 1o float to approximately +9.5 Vdc. if A2A1TPS stays near 0
Vdc, the modulator is probably shorted.

If A2A1Q13 and the modulator are functioning properly, but RF power is still missing or low, 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.

® If power is minimal, check the RF level directly out of A8 YO. The minimum level from this assem-
bly should measure +13 dBm.

® Check the RF levels around A2 Doubler with no modulation {i.e. remove the A4 assembly).
Unleveled power from A2A2 should reach approximately +11 dBm. If the problem appears to be
the A2A2 Doubler microcircuit or the A2A1 Pulse Assembly, refer to the A2 Service Sheet for
further troubleshooting information.
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FULL UNLEVELED RF POWER

If maximum unleveled RF power is observed, attempt to achieve maximum attenuation (minimum RF
transmitted) by forcing A4TP8 high (+8.5 Vdc) as described above. A2A1TP5 should read approx-
imately —0.9 Vdc.

@ If the voltage at A2A1TP5 is approximately —9.0 Vdc, the modulator diode is probably open.
However, be sure to check for open contacts between the A2A1 Pulse Board and A2A2 Doubler
rmicrocircuit package before replacing the assembiy.

@ |f A2ATTPS reads 0 Vdc, the modulator diode is probably shorted.
® |f AZATTP5 reads approximately +9.5 Vdc, A2A1Q3 is probably open.
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A4 Automatic Leveling Control (ALC)
Circuit Description (Change E)

INTRODUCTION

The A4 Automatic Level Control (ALC) assembiy is part of a closed loop power leveling function,
designied o control the amplitude of the RF output power. The General section below describes loop
operation, including soms components external to the A4 assembily. The rest of this operational
theory is devoted to detailed description of the circuits found on the A4 assembly.

GENERAL

The circuits which accomplish power control and power leveling can be divided into two categories:
internal loop circuitry, and external components of the loop. This is illustrated in Figure 7E-8.

The Power Level Reference leg of the ALC circuit establishes the desired power level. This is accom-
plished by pressing the Plug-In POWER LEVEL pushbution and rotating the RPG or entering the
desired reference on the HP 8350 front panel DATA ENTRY keys. This leg of the ALC is independent
of the loop as shown in Figure 7E-8.

The Detector leg of the ALC loop samples the actual RF output power and produces a voltage
proportional to RF amplitude. This voltage is converted 1o log scale and compared with the Power
Level Reference signal. If the voitages at the summing junction (TP4) are not of equal magnitude an
error voltage is generated. This error voltage is amplified and converted to a current drive for the RF
maodulators which vary the transmitied RF power to correct the error and achieve the desired RF
power level.

ADDRESS DECODER AND CONTROL LATCHES, BLOCK A

U12 is a 3-to-8 decoder, selecting address 2C07H when it is present on the address bus. This address
serves as a chip enable for octal latch U13. Information on the data bus is then latched into U13 and
used throughout the A4 assembly.

DETECTOR INPUTS AND SELECTION SWITCHES, BLOCK B

Control lines MUX A0 and MUX A1 are encoded with leveling mode selection information. U6 decodes
these control lines to select the proper detector input for the desired operating mode. Table 7E-8
provides a truth table for these lines.

EXT/MTR ALC input provides external crystal leveling capability within the —10 to —200 mV range.
VRt and VR2 provide protection against transients. Two Schottky diodes, CR2 and CR3, are mounted
between the EXT/MTR ALC connector and the front panel casting for similar protection.

When MTR (powsr meter) leveling is selscted, U1 inverts the positive RECORDER ouiput (approx-
imately 0 to +1 Vdc full scale) of the HP 432A. R41 and C8 compensate for power meter response.
Additional compensation occurs in the Main ALC Amp.
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SAMPLE AND HOLD DRIVER, BLOCK H

U10A outputs a high pulse when L PULSE goes low. U10D gates this high level with PULSE EN, and
drives Q15 on and off. Q2B switches between saturation and cutoff, controlling both of the sampling
FETs, Q1 and Q3. The Sample and Hold function of the ALC loop is used in conjunction with pulse
modulation. When PULSE ENABLE is high, and L PULSE is low, Q2B will saturate, initiating the Hoid
mode.

The frequency of the sampling mode is dependent on the L. PULSE input. When the system is used
with the HP 8755 Swept Amplitude Analyzer, the L PULSE input will be a 27.8 kHz square wave,
controlling the gates of Q1 and Q3. L. PULSE also appears at the input of the Pulse Amplifier on the
AZ2A1 assembly, to initiate the actual modulation, Propagation delays are such that the HOLD mode {(of
the ALC loop} is achieved just prior to RF modulation. This ensures that sampling occurs only during
the ON pulse. The sampile level is maintained during the OFF pulse, thus preventing saturation of the
Log and Main ALC amplifiers.

INPUT SAMPLE AND HOLD, BLOCK D
The Input Sample and Hold function prevents the Log Amplifier from saturating during pulse modula-
tion.

U8 is a unity gain follower with internal feedback which buffers the detector input. R59 compensates
for the offset voltage of op amp U8. Qi and Cli perform the sample and hold function.

LOG AMPLIFIER, BLOCK E

The logarithmic scaling function is performed by Q8A in the feedback loop of U7. QBA collector
current is proportional to the voltage at TP12 and exponentially related to its base-emitter voltage.
Therefore, Q6A emitter voltage is logarithmically related to the input voltage at TP12.

Q6B compensates the Log Amp against changes in reverse saturation current with temperature,

CR4 provides a positive current path preventing U7 from saturating when the input is greater than or
equal to 0 volis.

U6 decodes MUX AQ and MUX A1 (Table 7E-3) to select the proper offset voltage for power calibration
at the low end of the Piug-in power range. In EXTernal ALC, the minimum leveled power is set with the
front panet EXT CAL potentiometer.

US amplifies the logged output for comparison with the Power Level Summing signal. R8 adjusts the
gain of U5, and calibrates midrange power levels. R9 is selected during power meter leveling to adjust
the gain of the log amp for compatibility with the HP 432A Power Meter.

Guarded-gate FETs Q7 and Q8 select the appropriate detector return for INTernal and EXTernal
leveling.
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POWER LEVEL REFERENCE, BLOCK ©
POWER LEVEL SUMMING, BLOCK F

U14 is a 12-bit microprocessor-compatible D/A converter, which latches data in three 4-bit nibbles.
The —10V REF input sets the DAC for a maximum output at TP2 of +10V. The voitage at TP2 is the
product of —10 VREF and the fractional binary input of the DAC.

The voltage at TP1 is the sum of several voltages, depending on the operating mode of the Plug-in.
U3A sums PWR SWP/COMP from the A5 assembly and the AM input from the 8350A rear panel. In
addition, B3, in the feedback loop of U3A, reduces gain to compensate for detector deviation from
square-law at the upper limits of the Plug-In power range. U3C sums the EXT CAL input, which
provides front panel offset control for external leveling, and FREQ TRK V, a 0 to +6 Vramp.

R31, in the feedback loop of U3C, provides temperature compensation for the Log Amplifier and
Detector.

ERROR, SAMPLE AND HOLD, BLOCK @

TP4 is the summing junction for the Power Level Summing and Log Ampiifier outputs. Under leveled
power conditions, the voltage at TP4 is zero. A non-zero voltage represents an error and forces a
change in modulator current until power is again level.

U3D buffers the error voltage. Q3 provides sample and hold capability during pulse modulation. R69
reduces the coupling effect of parasitic capacitance in Q3.

C18 provides the proper sample and hold switching delay.

MAIN ALC AMP, BLOCK I
UNLEVEL SIGNAL, BLOCK J

Both inputs to integrator U11 are at virtual ground under level power conditions, allowing for immedi-
ate response 1o an input error voltage.

R11 optimizes the speed at which the loop responds to power level changes.

When HP 8350 RF BLANK is selected, L RFB goes low and blanks the RF power during retrace; U2D
closes, pulling current through €22, forcing TP6 high and turning on the modufator.

C21 compensates for the response time of the ALC loop during power meter leveling to prevent
oscillations.

CR10 and CR11 reduce the capacitive loading of the integrator introduced by VR4.

Under unleveled conditions, VR4, CR10, and CR11 will clamp the output of U1, MOD DRIVE, at
approximately —1.2 and -+ 8.5 volts, preventing negative or positive saturation. Under leveled power
conditions, MOD DRIVE should measure approximately +0.5 to +1.5 V. When the output of Ut1 dips
below —0.6 volts, comparator U15 activates the front panel LED indicating unleveled power.

The MOD DRIVE voltage is converted to a current source to drive the modutator in the microcircuit
package. This voltage-to-current converter is found on the A2A1 assembily, attached directly to the
microcircuit, For more information on this circuit, refer to the A2 Service Sheet.

HP 83570A Change E - Manual Backdating Changes 7-47


https://www.manualsplus.com/

7-48

Table 7E-3. ALC Conirol Lines

DATA BUS Leveling
Plux A1 Bux AD Mode
H H Not Used
H L INT DET
L H EXT DET
L L Power Meter
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Figure 7E-8. Simplified ALC Block Diagram
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Connector Pin Descriptions

AdP1
PIN SIGNAL 1/0 TO/FROM BLOCK
1 EXT DET RET iN A8J2 P
23 EXT DET iN A8J2 B
2 LUNLVL ouT ABP1-40, A7P1-29 It
24 EXT CAL IN A8J1-12 H
3 PW8a REF Not Used C
25 FREG TRK V IN ATP1-41 F
4 AM IN Pt-Ad4 C
26 Mot Used
5 PWRSW/COMP N ASP1-23 c
27 -+ By iN A3Pi-6, 7 P
6 — 403V iN Pt-11 p
28 -~ 15V IN p2-28 p
7 410V IN P1-8 p
29 LAFB IN P2-56 L
8 GND DIG p
30 GND DIG p
g B N A3P1-9 AC
31 8OO N A3P1-3t AC
10 BO3 iN A3P1-10 AC
32 BD2 IN A3P1-32 AC
1 BA1 IN A3PI-11 AG
33 BAD N A3P1-33 AL
12 BA3 IN A3P1-12 AC
34 BA2 IN A3P1-34 AC
13 BD5 N A3P1-13 A
35 BD4 iN A3P1-35 A
14 BD7 iN A3P1-14 A
36 BD6 IN A3P1-36 A
15 GND ANLG P
37 GND ANLG P
16 +20v Not Used
38 -+ 15y IN P2-29 P
17 -1V iN P1-13 P
39 — 40V N Pt-11 P
18 LINSTH IN A3P1-8 AC
40 Naot Used
19 Not Used
41 LPULSE IN A7P1-23 K
20 INT BETH IN A2A1J3-2 #
42 INT DET RET ] A2A1J3-9 P
21 Not Used
43 — 10V REF IN ABP1-5 C
22 MOD DRIVE out AZA143-11 L
44 Not Used
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CHANGE F

No change.
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CHANGE G
This change affect the Motherboard.

Page 6-26, Table 6-3:
Change A8 Motherboard to Part Number 83570-60062, CD 9.
Change ABMP3 to ABMP1.
Change ABMP2 Part Number to 1251-2313, CD 6, and change the Qity to 1.
Delete ABW1 and ABW2, Part Number 8159-0005, CD 0, WIRE 22AWG W PVC 1X22 80C.
Add ASXA2, HP Part Number 1251-1626, CD 2, QTY 1, PC Edge Conn.

Page 8-145/8-146, Figure 8-55:
Replace Figure 8-55 with Figure 8-55, A8 Motherboard Component Locations (Change G) from this
Manual Backdating Section.

HP 83570A Change G - Manual Backdating Changes 7-57/7-58
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CHANGEH
This affects the A3 Digital interface Board.

Page 6-11, Table 6-3.
Change A3 Board Assembly-Digital Interface to HP and Mir. Part Number 83525-60007,CD 7.
Change A3U1 to HP and Mfr. Part Number 5081-8166, CD 2.
Change A3U2 to HP and Mfr. Part Number 5081-8167, CD 3.

Page 8-63/8-64, Figure 8-23:
On the A3 DIGITAL INTERFACE Schematic, Change the part number in the top left-hand corner of
the schematic to 83525-60007.

HP 83570A Change H - Manua} Backdating Changes 7-61/7-62
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CHANGE |
This change affects the A7 Bias Assembly

Page 6-23, Table 6-3:
Change A7 BOARD ASSEMBLY-BIAS to HP and Mfr. Part Number 83570-60003, CD 8.
Change A7QS8 to HP Part Number 1855-0423, CD 5, TRANSISTOR MOSFET N-CHAN E MODE.
Delete ATR71.

Page 8-139/8-140, Figure 8-52B:
Replace the Component Locations Diagram with Figure 8-528. A7 Bias Assembly Component
Locations (CHANGE 1) from this Manual Backdating section.

Figure 8-143/8-144, Figure 8-54:
Replace Block ¢ YIG BIAS with the partial schematic P/O Figure 8-54, A7 Bias Assembly Schematic
Diagram (CHANGE 1) from this Manual Backdating section.

HP B3570A Change | - Manual Backdating Changes 7-63/7-64
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CHANGE J
This change affects the squarewave symmetry of the ALC board.

Page 6-12, Table 6-3:
Change A4 to HP and Mfr. Part Number 83570-60053, CD 8.
Change A4CR4 to HP and Mfr. Part Number 1901-1098, CD 1, DIODE-SWITCHING 1N4150 50V
200mA.
Change A4U7 to HP Part Number 1826-0318, CD 7, IC OP AMP LOW-BIAS-H-IMPD TC-99 PKG.

Page 8-85/8-86, Figure 8-31:
Replace Figure 8-31 with Figure 8-31. A4 ALC Component Locations (CHANGE J) from this Man-
ual Backdating section.
Page 9-89/8-90, Figure 8-33:
Replace Block E LOG AMPLIFIER with the partial schematic P/Q Figure 8-33, A4 ALC, Schematic
Diagram (Change J) from this Manual Backdating section.

HP 83570A Change J - Manual Backdating Changes 7-6977-70
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CHANGE K

No change.
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CHANGE L.

This change affects the EXT/MTR ALC CAL adjustment on the front panel.
Page 6-6, Table 6-3:

Change ATR1 Part Number to 2100-3766, CD 7.
Add MP8, KNOB-JADE GRAY, HP Part Number 5040-8823, CD 2.

HFP 8357CA Change L - Manual Backdaiing Changes 7-77/7-78
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CHANGE M
This change affects the Motherboard Part Number.

Page 6-26, Table 6-3:
Change A8 Motherboard to HP and Mfr. Part Number 083570-60001, CD 6.

HP 83570¢A Change M - Manual Backdating Changes 7-79/7-86
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CHANGE N

Page 6-11, Table 6-3:
Change A3 to HP Part Number 83570-60007, CD 2.
Change A3U1 to HP Part Number 5081-8170, CD 8.

HP 8357GA Change N - Manuat Backdating Changes 7-81/7-82


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

CHANGE O

No change.
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INTROGDUCTION

Thils section provides instructions for troubleshooting and repairing the HP 83570A RF plug-in. Information
includes circuit descriptions, troubleshooting procedures, block diagrams, schematics, and component loca-
tion diagrams for each PC board assembly. Each schematic with the exception of the overall block diagram
pertains to a specific assembly and they are arranged in assembly number order.

WARNING |

Adjustments or repairs inside the HP 8350/83570A with covers remaved and
AC power connecied should be avoided whenever possible. Any procedure
requiring a cover to be removed from the instrument while AC power is
connected SHOULD BE PERFORMED ONLY BY QUALIFIED SERVICE PER-
SONNEL WHO ARE AWARE OF THE HAZARDS INVOLVED. With the AC
power cable connected to the HP 8350, the line voltage is present eon the
terminals of the power moduie {on the rear panel), and at the LINE power
switch, regardless of whether the switch is ON or OFF. The AC voltage on
these terminais can, if touched, cause personal injury or even death. You
must also be aware that capacitors inside the instrument may remain
charged even though the instrument has been disconnected from its AC
power source.

RECOMMENDED SERVICE ACCESSORIES

Table 8-1 shows those accessories which should be used when servicing this plug-in.

HP 83570A

Table 8-1. Recommended Service Accessories

Iltem Description HP Part Mumber
RMA Solder Rosin Mildly Activated 8090-0587
Edsyn Silverstat Low-static solder removal tool 8690-0227
Replacement Tip For solder removal tool 8690-0253
Wrist Strap Anti-static wrist strap w/cord 9300-0781
Soldering iron Must have grounded tip N/A

Service

Service
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SERVICE AIDS

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 HP 8350 sweep oscillator for trouble-
shooting. These service aids are recommended for convenience in servicing the HP 83570A.

A 44 pin extender board (HP Part No. 08350-60031) is available to allow access to printed circuit board
assembly components while maintaining electrical contact with the plug-in. This and other service
aids are referenced in Section |, Table 1-3.

TROUBLESHOOTING

Troubieshooting is generally divided into two maintenance levels in this manual. The first level (Overall
Theory of Operation and Troubleshooting) helps isolate the probiem to a circuit or assembly.

The second maintenance level isolates the trouble to the component. Operator-initiated tests, sche-
matic diagrams, and circuit descriptions for each assembly, aid in troubleshooting to the component
level.

SELE-TEST

HP 8350 software provides microprocessor and operator-intiated checks. These checks verify the
proper functioning of the majority of the HP 8350 and 83570A digital circuitry and a portion of the
analog devices.

Whenever the HP 8350 is powered ON or the front panel INSTR PRESET key is pressed, instrument
self-testis initiated. This test checks a number of circuits in both the HP 8350 and the HP 83570A. If a
failure in the plug-in is detected during self test, error code EQ01 will be displayed. Table 8-3 lists other
error codes associated with the RF plug-in.

8.2 Service HP 83570A
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HEXADECIMAL

Hexadecimal is the number system used 1o locally address the HP 8350 and 83570A logic compo-
nents. Available operator-initiated self test routines are indexed in Table 8-4.

The hexadecimal system uses 16 digits: 0123456788 AB CD EF. Since 16 is the fourth power of 2,
four digit binary numbers can be expressed with a single hexadecimal digit. Therefore an entire 8-bit
binary number can be represented with 2 hexadecimal digits. This makes local programming easier.
Table 8-2 provides hexadecimal conversions to binary and decimal equivalents.

Table 8-2. Hexadecimal Equivalents

Hexadecimal Binary Decimal
0 0000 0
1 0(0:03 1
2 0010 2
3 0011 3
4 0100 4
5 o101 5
6 0110 6
7 0111 7
8 1000 8
g 1001 9
A 1010 10
b 1011 11
Cc 1100 12
d 111 13
E 1110 14
F 1111 15

When the HP 8350 is in the hex data write mode, several front panel keys function as hexadecimal
digits (A B C D E F). Figure 8-1illustrates the data entry keyboard with the hexadecimal digits assigned
to each key.

HP 83570A Service
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Figure 8-1. Hex Entry Keys

ERROR CODES

RF plug-in error codes are displayed on the HP 8350 left FREQUENCY display. The error codes may
be generated as a result of an instrument preset self-test or during normal instrument operation.
Table 8-3 lists error codes.

Table 8-3. Error Codes Associated With the HP 83570A

Ervor Code Circuit Tested
ECO1 Addresses 83570A ROM and reads Check Sum back to 8350.
EQ50 Erroreous Front Panel Pushbutton Flag.
E051 Erronegous Front Panel Pushbutton Code received by 8350 Microprocessor,
ED52 Checks for Timer failure in A3.
EQ53 Checks PIA circuits in A3.
NOTE
Error codes E0B0 through E089 are reserved for the RF Plug-ins, however, not all
are used.

Service HP 83570A
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OPERATOR-INITIATED TESTS

The HP 8350 microprocessor services several operator-initiated HP 83570A tests in order to check
functions which are not exercised during self test. The tests may be initiated by making the appropri-
ate key entry shown in Table 8-4.

Table 8-4. QOperator Initiated Self Test Routines

Pata Enfry Test Assembly* Test Point for Waveform
SHIFT 50 Power Level DAC A4 A4TPZ
SHIFT 51 Power Sweep DAC A5 ASTP8
SHIFT 52 Scale/Offset DACs AB ABTP1/ABTP2
SHIFT 53 Address Decoder: checks major A3 A3UB, A3U7, A3US, A3U13

address decoder lines

SHIFT 54 Address Decoder: checks individual AB, A7 Address Decoders
board address decoders

SHIFT 55 interrupt Control A3 A3U4-38

*Refer to troubleshooting procedure of the appropriate assembly for waveforms and detaiied
procedures.

NOTE: The HP 8350 should be in [CW] mode.

DIRECT COMPONENT ADDRESSING

Direct component addressing is a tool that allows the user to directly access HP 8350 and 83570A
input and output devices from the front panel. It allows the user to exercise these devices and thus
verify their operation.

The direct component addressing features are shown below with the keystrokes necessary to
invoke them. Detailed descriptions of each direct component addressing function are given after
the keystroke chart.

Regardless of which direct component addressing function desired, one must first enter the
hexadecimal address of the device in question. Schematic diagrams show the addresses for each
addressable device. Note the "hex address entry’’ command below. Once the appropriate address
has been entered, choose the direct component addressing function desired.

HP 83570A Service 8-5
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8-6

Command Key Entry
Enter Device Address [SHIFT] [0] [0] [M1] {HEX ADDRESS)!
Hex Data WRITE [M2] {2 DIGIT HEX DATA)
Hex Data READ [M3]
Hex Data Rotation Write [M4]
Hex Addressed Fast Read [M5]

1 The hexadecimal address is a four digit base 16 number. Hexadecimal numbers, and how to
enter them, are discussed in the foregoing description HEXADECIMAL. To address a different
location, press M1 and enter the new address, or use the up arrow or down arrow keys. By
entering the hex address location of a specific device, that device can be exercised.

NOTE: Before addressing an HP 83570A component, determine whether or not the HP 8350 micro-
processor can READ or WRITE to that particular device. One obviously can not read data from an
output fatch, for instance, but you can write data to it; and make sure its output is correct.

Direct Component Addressing Functions

& 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.

® HEX DATA READ [M3], allows the operator to read the outputs of an addressed device.

® HEX DATA ROTATION WRITE [M4], strobes a logic 1 (high state) through a column of logic 0's
{low states) on the data lines of the addressed device. In effect, hex data rotation write is a rapid
WRITE mode, exercising the addressed device in real time. The microprocessor 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, Hex Data Rotation Write ~ Bit Pattern,
illustrates the correct waveforms.

e HEX ADDRESSED FAST READ [M5], provides an operator-initiated check for verification of the
data bus, in which the addressed device is clocked in real time. Latch outputs can be traced from
the onboard location back through the data bus to the microprocessor. At each buffer, verify
proper TTL levels when the enable line goes low (data valid). Enable line waveforms are shown in
Figure 8-3, Hex Addressed Fast Read — Timing Diagram.

Service HP 83570A
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TYPES OF FAILURES

Table 8-5, below, shows most common failure symptoms and which assemblies deal with that symp-
tom. Note that the listed assembly is not always the cause.

Tabie 8-5. Failure Symptoms Vs, Assembly/Related Adjustments

Sympiom Assembly Related Adjustment

Error codes E050 and EO051 At N/A

Display-related, bad segment, etc.

Keyboard-related, key(s) non-functionat

LED failure

Rotary knob (Rotary Pulse Generator, RPG)

Pulse modulation problems A2[A4 N/A

insufficient RF power ouiput A2 internally Leveled
Flatness, Doubler
Peaking

Error codes EOO1, E052, and E053 A3 N/A

No Error codes, HP 8350 frequency display is corract

Unleveled power LED ON Ad N/A

Output power unleveled Ad ALC Gain

Flatness out of specification Ad Internally Leveled
Flatness, ALC Gain

Cscillations Ad ALC Gain

No RF power output Ad N/A

Power sweep A4 Power Sweep

Freguency modulation A5 FM Driver

Freguency errors {500 MHz) independent of sweep

time AB? N{A

Freguency errors (=500 MHz) sweep time dependent AT? N/A

the frequency accuracy adjustment in Section V.

1 if the frequency error is <500 MHz, chances are that the plug-in simply needs to be adjusted. Perform

RECOMMENDED TEST EQUIPMENT

Test equipment required 1o maintain the HP 83570A is listed in Section t (Table 1-2). if the
equipment listed is not available, equipment that meets the minimum specifications shown in Table

1-2 may be substituted.

Service

HP 83570A
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REPAIR

CAUTION 3

This product contains static sensitive components. When handling
these components or assemblies, work on an anti-static surface and use
an anti-static wrist strap.

Use of low-static solder removal tools are recommended when desolder-
ing components. Only use soldering irons that have a grounded tip.

Do not use silicone-based thermal compound on any internal compo-
nenis! Use of gil-based thermal compound is recommended.

Use oniy Rosin Mildly Activated solder when repairing a PC board.

Never clean solder flux from a PC board after replacing a component!
This may cause serious reliability problems.

NEVER CLEAN PC BOARD FINGER CONTACTS WITH AN ERASER! This
seriously damages the thin gold plating on the fingers. if the contacis
need to be cleaned, use the following method:

Printed Circuit Board Finger Cleaning Procedure

Mix one part de-ionized water with two parts isopropyl aicohol. Apply this solution to a clean, lint free,
cloth (HP Part No. 8310-0039}. Rub the fingers carefully and then dry with a clean part of the cloth.
NEVER USE TAP WATER IN THE CLEANING SOLUTION. See the caution above.

Module Exchange Program

Certain assemblies within this instrument may be replaced with restored-exchange assemblies which
are made available at a reduced price. The replacement parts list in Section VI lists the assemblies in
this plug-in which are available for module exchange.

The procedure for using the module exchange program is given in Figure 8-4, Module Exchange
Procedure. When you locate the defective assembly, order a replacement assembly through the
nearest Hewlett-Packard sales cffice. The restored-exchange module will be sent immediately. When
you receive the exchange module, return the defective module in the same shipping container in
which the exchange assembly was received. DO NOT RETURN THE DEFECTIVE MODULE TO
HEWLETT-PACKARD UNTIL YOU RECEIVE THE EXCHANGE MODULE.

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

The Hewlett-Packard module exchange program allows you o obtain a fully tested and warranted
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 in
Table 6-1.

HP 83570A Service
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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 module
using troubleshaoting pro-
cedures and service sheels
in this manual.

Is a replacement module
on hand?

YES

Install the replacement
module. Keep the de-
fective module for re-

Restored-exchange modules are
shipped individually in boxes like
this. In addition to the circuit module,
the box contains:

Exchange assembly failure report

turn to HP. Aeturn address label
NO
B.
Order restoret-exchange
Order restored-exchange module from HP. Refer
module from HP. Refer to to the replaceable parts
tlhe replaceable parts sec- section for part
tion for part numbers. numbers,
Open box carefully - it will be used to
return defective module to HP.
Complete faifure report Place i and
defective module in hox. Be sure to
remove enclosed return address
lahel.
Swap replacement module Pul restored-exchange
and defective module. module in spares stock C.

Return defective module to
HP.

Return defective mod-
ule to HP.

Seal box with tape. Inside U.S.A",
stick preprinted return address label
over label aiready on box, and return
box to HP. Qutside U.S.A, do not use
address label: instead address box to
the nearest HP office.

*HP pays postage on boxes mailed
in B.5.A.

Figure 8-4. Module Exchange Procedure
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Rear Panel Connector Replacement
When replacing rear panei connector P1, connector P2 must also be partially removed.

When reassembling rear panel connectors P1 and P2, correct positioning is critical to ensure that they
align properly with the mating HP 8350 connectors. Align the center of the attaching bolts with a steel
rule and tighten in piace in accordance with the placement drawing in Figure 8-5.

108, .B0in. g

) 1 \“’\nswm
ORI
Qm«m.sn;n.
O Al

\j/—-—-m-—aam'
O o o
@ O - 3.95 In,

\. v,

Figure 8-5. Rear Panel Connector Alignment Diagram

AFTER SERVICE SAFETY CHECKS

Visually inspect the interior of the unit for any signs of abnormal internally generated heat, such as
discolored printed circuit boards or components, damaged insulation, or evidence of arcing. Deter-
mine and remedy the cause of any such condition.

SCHEMATIC DIAGRAM NOTES

Figure 8-6, Schematic Diagram Notes, provides definitions to schematic symbols.

HP 835704 ) Service 8-11
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BASIC COMPONENT SYMBOLOGY

R,L.C

PIC

Dm(pae

R
H H
[P

Hesistance is in ohms,

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

otherwise noted.

Part of.

Indicates a factory sel-
ected component.

Pane! Control.
Serewdriver adjustment,

Encioses front panel
designation.

Encloses rear panei
designation.

Circuit assembly border-
line.

Other assembiy border-

line.

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

" indicates path and dir-
ection of main feed-
back,

Earth ground symboi.
Assembly ground, May
be accompanied by a
number or jetter 10 spec-
ify a particular ground.

Chassis ground.

Represents n number
of transmission paths.

Test Point: Terminal
provided for test probe.

Q

< ¢

&«

A

wvoRlONR AN B I

Pirt Edge Connector
output of PC board.

indicates wire or cable
color code. Color code
samme as resistor coior
code. First number
indicates base color,
second and third
numbers indicate
cofored stripes.

indicates shieiding con-
ductor for cabies.

Indicates a plug-in
connection.

indicates a soldered or
mechanical connection.

Connection symboli in-
dicating a male con-
nection.

Connection symbol in-
dicating a fernale con-
nection.

Resistor.

Variable Resistor.

General purpose diode,

Step recovery diode,

Schottky diode.

Breakdown Diode: Zener

Light-Emitting Diode,

SCR (Silicon Controlled
Rectifier).

/o BT

OJGICION S

)

<
A

LS

(

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

FET: Field Effect Tran-
sistor-Guarded gate- [N
channet),

Duat Transistor.

Transistor NPN

Transistor PNP

Electrolytic Capacitor.

Toroid: Magnetic core
inductor.

Cperationai Amplifier.

Fusa

Pushbutton Switch,

Toggie Switch,

Thermal Switch.

Summing Point.

QOscillator;
RPG (Rotary Pulse
Generator).

Fan, Motor.

Toroidal Transformer

LOGIC SYMBOLOGY

T2 ) AND Gate @o NOR Gate _{> Enverter

@- OR Gate B Exclusive OR Gate —O) Negation symboal, Line is
active low,

@ NAND Gate D- Buffer/Ampiifier __4E> Indicated edge-sensitive
input.

Figure 8-6. Schematic Diagram Notes (1 of 3)
8.12 Service HP 83570A
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INTEGRATED CIRCUIT SYMBOLOGY

AlLé
my,ox

| convROL BLOCK

FLEMIRTS

1 im—sw r

—ERER

Schmitt Trigger: The gate of the Schmitz
Trigger switches at different points for
positive - and negative-going signals. The
difference between the positive and neg-
ative thresholds is defined as hystaresis
voltage.

3-State Buffer: Three States:
Enable (EN} Input tow: High impedence
gutput.
Enable input high: Qutput=0aor
Qutput=1

Data Flip-Flop: Set (S} and Reset (B) are
asynchroncus controls. Active S sets the
noninverting cutput high znd the inverting
output (O—} low; active R resets both
outputs. When S and R are both inactive,
the outputs remain latchad in the Jast
state. An active clock (-5 ) enables the

D input, at which time the naninverting
output = 0, and the inverting output

Control Block: All cantrofling inputs {gates,
clocks, inhibits, etc.) connect to the con-
trol biogk.

Elements: Can be one or mare of any logic
function (flip-flop, counter, gate, RAM,
ete.). Data inputs are on the left side of
element, data outputs on the right,

Anatog Switch: Controf lines 1 and 2
decade to select one of four inputs. G1,
high=enahle.

{417
{27

en
8

T 1T T3

(11"

1
g
=
i
2

I T T T S W |
o
&

01 H{NSB) 32

T

YYYYYYYY

0 O T O O O O

oo
AZ -~ ATOZ3

Counter: Birary-weighted registers count
on the falling edgs of each clock pulse.
Active lhigh) R clears all registers.

Digital to Anatog Converter (BAC):
Provides a sealed current output i),
the product of V- and the fractional
binary input:

D,,27 1+ 0,022+ D22+ D272

The product of Vo and compiemant of
the binary input appears at I2.

Decoder: The logic states of the three sal-
getfines A, B, and C, and the three enabis
inputs {EN), determine which ene of the
eight outputs will ba decoded. The sel-
ected output will be fow, while all others
are high.

Random-Accass Memoary {RAM):

Binary addresses (AT to AQ} access one of
1024 registers in RAM. When G1is high,
bits appearing at 00 to 03 will be written
to the addressed location {AQ to A9}
When G2 is Jow, bits appearing at 00 to
03 have heen accessed from the addressed
locatian.

HP 83570A

Figure §-6.

Schematic Diagram Notes (2 of 3)

Service
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FUNCTION LABEL ABBREVIATIONS

= Adder O Open Collector LED Light-Emitting Diode
~{>— Amplifier/Buffer ' Monostahle Multivibrator MUX  Multiplexer

/A Schmitt Trigger BCD Binary Coded Decimal RAM Random-Access Memaory

& AND CTR Counter REG Register

21 OR oAC Digital-to-Anatog Converter ROM Read Only Memuory

=} Exclusive OR FF Flip-Flop RPG Rotary Pulse Generator

X=Y Encoder, Decoder i/0 Input/Qutput

LINE LABEL ABBREVIATIONS

CK, €  Clock Input MSB Most Significant Bit T Trigger Input {Monostable)

3] Data or Delay Input (Flip-Flop) o GQutput WR Write

EN Enable a Not O Complement of & +1 Count Up

F 3-State Enable Input R Reset or Clear Input -1 Count Down
B Gating Input RO Read 387 3-State (placed by functien)

LSB Least Significant Bit S Set Input

Figure 8-6. Schematic Diagram Notes (3 of 3)
8-14 Bervice HP B3570A
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MNEMONICS

Table 8-11 lists alphabetically and defines all HP 83570A signal mnemonics, references the point-to-
point distribution of each signal to and from the PC board sockets and the cable connectors on the A8
motherboard assembly, and identifies the signal source. This table is located with the A8 motherboard
assembly information found in this section.

REPLACING AS YIG OSCILLATOR, A6 YO DRIVER, A7 YO BIAS,
OCR A2 DOUBLER ASSEMBLIES

A6 YO Driver, A7 YO Bias Assemblies

Each Y1G oscillator requires a unigue set of six resistors to be installed in the A8 YO driver for proper
Y1G coil drive. To maintain linear response of the YO magnets, four resistors are selected to charac-
terize the necessary exponerntial compensation on the A7 YO bias assembly. The value of these
resistors is documented on a label attached to the side of the HP 83570A near the RF section. f the A6
YO driver is replaced, six resistors (AGR1, ABR3, ABR38, AGR39, ABR40, and A8R41) must be
removed from the old board and installed on the new board. Likewise, if the A7 YO bias assembly is
replaced, four resistors (A7R38, ATR39, A7R42, A7R43) must be transferred from the old board to the
new board.

AS YIG Oscillator

If the A9 YIG oscillator is replaced, the ten new resistors shipped with the oscillator must be installed
on the A6 YO driver and A7 YO bias assemblies in place of the old resistors. In some instances, some
of the A6 resistors may be deleted, depending on the drive requirements of the new YIG oscillator.

A2 Doubler Assembly

The mod driver circuit is located on the A2A1 pulse assembly, attached directly to the A2 doubler
microcircuit. The internal RF modulator is inside the A2 microcircuit and cannot be replaced sepa-
rately. The A2 microcircuit and A2A1 pulse assembly are not separately replaceable.

HP 83570A Service 8-15/8-16
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Overall Block Diagram Description

INTRODUCTION

The HP 83570A RF plug-in used with the HP 8350 sweep oscillator, covers the 18.0 to 26.5 GHz
frequency range with +10 dBm of leveled RF power. In addition to internalleveling, external detectors
or power meters may be used to level the RF power. Furthermore, the HP 83570A can sweep output
power proportional to swept frequency.

The HP 83570A can be broken down into three functional sections:
& Digital Control

& [requency Control

& Power Control

The functional descriptions of each of these three sections follow.

DIGITAL CONTROL

Two assemblies make up the digital control block of the HP 83570A: the A3 digital interface assembly
and the A1 front panel assembly.

The entire HP B3570A is digitally controlled by the HP 8350 microprocessor. Very few functions take
place without microprocessor intervention. The A3 digital interface assembly of the HP 83570A is
therefore the focal point of all communication between plug-in and mainframe. Commands from the
HP B350 are received aver the instrument bus, decoded, and routed to the appropriate part of the
plug-in. The digital control section also contains a section of read only memory (ROM) which provides
the microprocessor with the constants and program software specific to the HP 83570A plug-in.

The A1 front panel assembly is the communication link between the front panet displays or controls and, via the
HP 8350 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. User
commands are received through the front panel pushbuttons and rotary pulse generator (RPG}), and are sent
back through the digital control block to the HP 8350 microprocessor.

FREQUENCY CONTROL

The frequency control section, located on the A8 YO driver assembly, is responsible for converting the
tuning voltage ramp from the HP 8350 sweep oscillator into a drive current controiling the A9 YIG oscillator
(YO) frequency. The tuning voltage is digitally scaled and offset to yield the voltage (current) necessary for
the output frequency o equal the programmed frequency. Delay compensation signals from the A7 bias
assembly are summed with the scaled tuning voitage to compensate for response delays in the YO.

HP 83570A Service 8-17
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The external frequency modulation (FM) signat on the A5 FM driver assembly is split into high and low
frequency components. The high-frequency portion cannot be summed in with the main drive signal
due to limited frequency response of the YO main coll, so it is separately filtered, amplified, and
frequency compensated before being applied to a separate FM coil in the YO. The low-frequency and
DC portions of the FM signal are summed with the main coil drive signal to produce a total YO control
voltage. This voltage is then converted 1o a current o drive the YiG oscillator.

The 9 to 13.25 GHz output from the A9 YIG oscillator passes to the A2 doubler assembly where the
frequency is multiplied by two. This doubled signal is low-pass filtered to eliminate any unwanted
harmonics.

POWER CONTROL

The power control circuits on the A4 ALC assembly determine the RF output power level, and ensure
that the power is constant across the sweep. A detector on the A2 doubler assembly detects the RF
power level, compares it with a reference voitage, and adjusts modulator diodes on the A2A1 pulse
assembly in the RF path to correct for amplitude errors.

Both the nominal power level and a scaled sweep ramp (for power slope or power sweep) are digitally
programmed from the HP 8350 sweep osciliator. These two signals are summed along with any AM
signal to yield a reference power level.

An internal RF detector provides a voltage proportional to the actual RF power level. This is then
compared to the desired reference power level voltage to produce an error voltage. The error is
amplified and converted to a current drive for the ALC modulator which corrects output power level.

8-18 Service HP 83570A
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A1 Front Panel Troubleshooting |

INTRODUCTION

MOTE: The entire plug-in depends on the A3 digital interface assembly for conitrol, address, and
data signals. Before troubleshooting the A1 assembly, verify proper functioning of the A3 digital
interface. If no error code is displayed, the plug-in has passed self test. This means that A3 digital
interface ROM is good, as well as the data bus, address bus, major timing lines, and ROM address
decoding are functional. Self test does not verify the A3 digital interface’s L PIFLG, FLAG, or PIIRQ
lines, nor does it test the internal data (BD0-BD7) and address (BAQ-BA3) busses.

Visually inspect the cabling inside the plug-in for damage or loose connections. Check that the large
ribbon cable connectors (W8, P1, and P2) are properly seated over the correct pins on motherboard
A8J3 and A3 digital interface A3J1. Check that W2 ribbon cable connectors are securely seated over
ABJ1 and A1J1, '

Check power supplies to the front panel: +5V at ABXA3, pins 6 and 7. Then check continuity between
these points and A8J1, pin 2.

ERROR CODES E030 AND EQ51

Error codes EQ050 and E051 indicate a communication problem between the front panel interface
assembly and the HP 8350 microprocessor. Code implications and further troubleshooting hints are
discussed later, under the subheading Keyboard.

DIGITAL DISPLAY

The plug-in display can be directly commanded by the HP 8350 microprocessor using the hex data
write command. An effective test pattern can be input which toggles the states of adjacent segmeant
lines. The pattern should detect shorted lines or a defective flip-flop. Press the HP 8350 [CW] key
followed by the key sequence below:

[SHIFT] [0] [0] Direct Component Address mode
[2] [MHZ ms] [0] {0} Address location 2d00 {(A1U6)
[M2] Hex Data Write mode

51811101151 151 L1 Writes four hex bytes: 55 AA 55 AA

The pattern seen in the plug-in display should match that shown in Figure 8-8, Display Test Pattern,
below. If the test fails, check the 200 kHz SCAN CLK at A1US, pin 3. (This signal is accessible when
operating the plug-in outside the HP 8350 with the use of the cables listed in Tabie 1-3. I these are not
available, you may choose to remove the plug-in’s front panel assembly as described at the end of this
troubleshooting section.) if no signal is detected, trace the line back through A1U5C to the A3 digital
interface assembly.

HP 83570A Service 8.21
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Figure 8-8. Display Test Pattern
Check DIG1 through DIG4 fines for sequential low pulses. If they are absent, trace the problemn back to A1US.

The seven segment lines, Ca through Cg, and Cdp, can be tested by programming the test pattern in
Figure 8-8, then verifying activity at the output of A1U1. Trace any problems back to A1US.

To check for burned out display LEDs, make the key entry outlined above, but enter the following data:
[01{0] [O1(0] [O1[0] [O]I0]. All segments and decimal points should be lit.

Display problems may be due to A3 digital interface failures. Check the L FP1 line at A1U8, pin 11, using
hex data rotation write:

ISHIFT] [0] [0] Direct Component Address mode
[2] [MHz ms] [0] [G] Address location 2400 (A1U6)
iM4] Hex Data Rotation Write

The data lines should also be checked in this mode. (Input and output patterns are itlustrated in Fig-
ure 8-2, Hex Data Rotation Write — Bit Pattern.) Trace any problems back through A3.

ANNUNCIATORS

Check for burned out LEDs by pressing and holding the [INSTR PRESET] key on the HP 8350. All LEDs
should light except for the UNLEVELED LED and the units indicators (dBm, dB/GHz, and
dB/SWP).

To check annunciator control capability use the hex data write feature as follows: Press [CW] on the
HP 8350 and enter:

[SHIFT] [0] [0} Direct Component Address mode
[2] [dBm dB] [0] [0} address location 2E00 (A1US)
[M2] Hex Data Write mode

[5] [5] Write Hex Data value 55

IL1E] Write Hex Data value AA

§-22 Service HP 83570A
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Alternate between 55 and AA and make sure that alternating annunciators go on and off. The alternat-
ing pattern is used to make sure adjacent LEDs are not shorted together. This data write does not
access the UNLEVELED LED. Repeat this procedure while addressing 2E80 {(A1U8).

If these tests fail, remove the front panel assembly as described at the end of this section and expose
the backside of the A1 assembly. Use hex data rotation write as follows:

[SHIFT] [0] [G] Birect Component Address mode
[2] [dBm dB] [0] [0] Address location 2E00 (A1U9)
[m4] Hex Data Rotation Write

Check the enable lines for activity. The data bus inputs and latched outputs shouid also be checked
for the patterns illustrated in Figure 8-2. Units annunciators are buffered by inverters whose outputs
can be checked during hex data rotation write.

The UNLEVELED LED is driven by a pulse stretching timer on the A7 bias assembly. Refer to the
A7 service sheet for further aid in troubleshooting this plug-in's UNLEVELED indicator.

KEYBOARD

The keyboard matrix is scanned continuously by A1US. This device continuously strobes column
lines, senses the row lines for depressed keys, eliminates contact bounce, stores the key code
internally, and flags the HP 8350 processor to read the key code. Troubleshooting is difficult because
the device is so complex, but it is worthwhile to check all signals to and from A1US, probing directly on
the I1C’s pins befare replacing it.

Error Codes E050 and EO051 generally indicate A1UB-related problems:

@ E050 ocours when the HP 8350 processor has received a flag (L PIFLG) from the plug-in (indicat-
ing that a key has been pressad), but cannot recover the key code. Check the FLAG output from
A1US6 (accessible at A3P1-42). It should be TTL low, approximately 0 volts. Pressing a front panel
key should result in a very rapid pulse. If the line appears to remain high, replace ATUG. If not,
check inverter ASU10F (accessible at A3J1-39) to see if it is locked low.

& E051 occurs when the key code received by the HP B350 processor cannot be decoded. This
indicates a failure in A1U6 or a bad row sense line. |f the row sense lines are good, troubleshoot
the keyboard matrix with a continuity checker.

To troubleshoot the plug-in keyboard matrix, initiate the key code test, [SHIFT] [0} [4]. Thereafter,
when pressing any plug-in front pane! key, the appropriate hexadecimal key code should appear in
the HP 8350 FREQUENCY/TIME display window. The appropriate key codes are given in Table 8-6,
HP 835704 Key Codes.
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8-24

Table 8-6. HP 83570A Key Codes

Hey Code Column Row
Power Sweep 9b 0 0
Power Levet SA 4] 1
SLOPE 29 0 2
RF 98 0 3
CW FILTER 92 1 1
Not Used 91 t 2
Not Used 90 1 3
Not Used 8b 2 0
Not Used 8A 2 1
Not Used 89 2 2
Not Used 88 2 3
INT 82 3 1
EXT 81 3 2
MTR 80 3 3

If pressing a key results in the wrong key cade being displayed, troubleshoot
the associated column and row lines with a continuity checker. if the matrix
lines are good, suspect A1US6.

No kay code is defined for Row 0 at Column 1 or Column 3. A problem in this
area of the matrix may result in Error Code EQ51.

If this test indicates that further troubleshooting is necessary, proceed as follows: remove the front
panet as described at the end of this section to make A1 accessible while operating the instrument.

if the numeric display is blank, check power supplies on At.

Check A1UG, pin 3 for the 200 kHz SCAN CLK signal. f it is missing, trace the problem back through

" ATUSC to the A3 digital interface.,

Initiate hex data rotation write and check the L FP2 line for activity:

[SHIFT] [0] [}
[2] [MHz ms] [8] [0]
M4

Direct Component Address mode
Address location 2d80 (L6)
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 8-9, Cofumn

Strobing.

Service

HP B357CA


https://www.manualsplus.com/

= 5 .5~

SCAN CLK J L *LOW PULSES ARE
USC, PIN 11 NON-SYMMETRICAL

%MZ.Sms——b!
H

! |
coL3 s, PIN 32 I
DIG 1 U4, PIN 12 ]

coL2 us, PN 33
DiG 2 U4, PiN 13

coLt U6, PIN 34
DIG3 U4, PIN 14

coLe Us, PIN 35 _I
0IG 4 U4, Pl 15

Figure 8-9. Column Strobing

if the patterns are absent, but the 200 kHz clock is present, the problem is probably A1U6. Ensure that
problems in ASU5B or the LED display assembly are not pulling the lines iow.

If the column strobes are present, probe both the column and row line corresponding to the key in
question at A1UB. Observe the traces while pushing the key. The two lines should track each other. If
they track, but the microprocessor can't read the codes from A1U8 {and the data bus is good) suspect
ATUB.

if a row and column do not track, troubleshoot the keyboard matrix with a continuity checker.

ROTARY KNOB (ROTARY PULSE GENERATOR,; RPG)

The RPG converts rotation information into two digital pulse trains which are read by the HP 8350
processor. The components needed to decode these pulse trains are a counter and a device that
detects which pulse train leads the other. The leadflag information allows the processor to know
which direction the rotary knob is being turned, while the counter provides rotation speed data. These
devices are located on the HP 8350 A2 front panel interface assembly. Some failures which appear to
be in the plug-in RPG (like run away output power or RPG inability to change power level) are likely to
be caused by a failure in the HP B350 A2 detection circuitry.
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If the plug-in RPG appears to be dead, remove the HP 8350’s bottom cover and took at A10J1 pins 34
and 35 with an oscilloscope. Check for the waveforms shown in Figure 8-11, RPG Pulse Trains, while
slowly turning the RPG. If the signals are present, trace the PIRPGA and PIRPGB lines through the
HP 8350 to the A2 assembly Refer to the HP 8350 A2 service section for further troubleshooting

information.

FALLING EDGE CLICKS COUNTER

PIRPGA  A8Ji-6

PIRPGB  A8J1-8

* RISING EDGE CLOCKS SIGN LOW.

s G RO T AT O N ersamsssmmsscommffige

¢ FALLING EDGE CLOCKS COUNTER

PIRPGA  ARJ-B

PIRPGE  A8J1-8

RISING EDGE CLOCKS SIGN HIGH.

st [ O ROT AT QN e i

Figure 8-10. RPG Pulse Trains

If the signals are absent in the plug-in, check for +5 voits at A8J1, pin 2. Then check for +5V directly
at the point where the RPG leads are soldered to the A1 front panel assembly. Turn the RPG and
check for the output pulse waveforms right where the RPG output leads are soldered into the
Atassembly. The proper waveforms are shown in Figure 8-10. If either pulse train is not present,
make sure the lines are not shorted to ground (desolder the output leads if necessary and check for
puises), If the outputs are not shorted to ground, replace the RPG.

Miscellaneous

The EXT/MTR ALC CAL offset is generated by potentiometer A1R1 with the wiper running between
+10 Vdec and —10 Vdc. If the signal is absent, check for the +10V and —10V supplies. If the offset

voltage still cannot be produced, replace R1.
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FRONT PANEL DISASSEMBLY

When troubleshooting the A1 front panel, it may be necessary to remove the front panel frame assem-
bly to expose the necessary signal points. However, unnecessary handling of this instrument is
discouraged. Please note that Table 1-3 lists available extender cables which allow the service techni-
cian to operate the plug-in outside the confines of the HP 8350. Many front panel signals can be easily
accessed using these froubleshooting aids.

if the need arises, the front panel can be mechanically separated from the plug-in chassis without
disturbing any electrical path. Perform the following procedure using Figure 8-11, Right Side View of
Plug-in.

Figure 8-11. Right Side View of Plug-in

PROCEDURE

1. Loosen the 3.5 mm nut at the output of isolator AT1. Do not remove the isolator from the RF path.

2. Remove the eight screws securing the front frame to the side struts. The front panel assembly is
now free from the chassis. Gently slide the front panel away from the instrument and swing it
down to expose the back side of the A1 assembly.

3. To reassembie the front panel, simply reverse the procedure described above.

Be extremely careful when reconnecting the waveguide adapter to the
isolator. A misaligned center conductor pin can result in costly damage
to the plug-in.
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A1 Front Panel Circuit Description

INTRODUCTION

The A1 front panel assembly provides communication between the instrument and the user. Keyboard
and rotary knob commands are transmitted to the HP 8350 microprocessor for appropriate action.
The numeric power level and plug-in status information is displayed on front panel LEDs. External
ALC power calibration is performed by a front panel adjustment and sent to the A4 ALC assembly.

KEYBOARD

Push Buttdn Switch Matrix, BlockF
Keyboard/Display Interface, Block A

The push button keyboard is arranged in a column/row matrix. The column lines are sequentially
strobed, while the row lines are sensed to determine when a key is depressed. The matrix scanning
and sensing, along with the debouncing functions, are performed by A1U6, the keyboard/display
interface. A1U6 is capable of monitoring the microprocessor. When a key is depressed, A1UG elimi-
nates contact bounce, encodes and stores the column/row information in an internal register, and
sets the FLAG line. When the microprocessor detects the flag, the keyboard codes are read from
A1U6 and processed,

DISPLAY

Power Display, Biock D
Keyboard/Display Interface, Block A
Power Display Driver, BlockC

The numeric power display is a four digit, seven segment LED array. Only one digit is enabled ata time
by the DIGn lines. These lines are continuously scanned by the buffered keyboard column lines from
A1US, providing a flicker free display. The seven segment and decimal point information correspond-
ing to the enabled digit is provided by buffered lines from A1U8. When the display is updated, data Is
sequentially written into A1U8 from the microprocessor and stored internally. A1UB is then responsi-
ble for scanning the display without requiring constant attention from the HP 8350.

LED Annunciator Latch, BlockB
LED Annunciators; Block E

Octal latches A1U8 and A1U9 control the various front panel and push button LED annunciators,
When clocked by the FP3 or FP4 line from the A3 digital interface assembly, the latches store a byte of
data from the data bus, and light the LEDs determined by the bit pattern (low=ON)
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ROTARY KNOB {Rotary Pulse Generator, RPG)

RPG (Rotary Pulse Generator), BlockH

The rotary knob, also referred to as the rotary pulse generator (RPG), provides control as selected by
the keys below it (power sweep, power level, and slope}. The RPG, when turned, sends digital pulses
to the HP 8350's microprocessor. The two pulse output lines go directly to the HP 8350’s A2 front
panei assembiy via the HP 8350 and 83570A motherboards.

External Leveled Power Calibration Control, Bilock G

Cal adjustment introduces an offset to the leveling loop to match absolute RF power output to external
leveling devices.
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A2 Doubler GCircuit Troubleshooting

INTRODUCTION

NOTE: The mod driver circuit is located on the A2A1 pulse assembly, attached directly to the A2
doubler microcircuit. The internal RF modulator is inside the A2 microcircuit and cannot be replaced
separately. The A2 microcircuit and A2A1 pulse assembly are not separately replaceable.

L CAUTION

The A2 microcircuit is highly susceptible to damage from electrostatic
discharge. Handle these components only when wearing a grounded
wrist strap. Never place intermal componenis on a work surface that is
covered with indoor/outdoor carpet! The only recommended surface on
which a microcircuit may be placed is a grounded anti-static mat.

The RF modulator in this plug-in is a negative bias shunt-type diode. Refer to Figure 8-15, Simplified
Modulator Schematic. The mod driver provides the voltage-to-current conversion and current gain
needed to drive the modulator. As the mod driver voliage at A4TP5 increases, the current drawn from
the modulator by A2A1Q3 also increases, shunting more RF energy to ground and allowing less to
pass through.

To establish a fixed voltage level for troubleshooting, A4TP5 can be forced high (+8.9 Vdc) or low
(—1.2 Vdc). Ground TP11 on the A4 assembly. On the HP 83570A, select EXT ALC, and enter an
RF power level of ~1dBm. Turn the EXT/MTR ALC CAL screw fully clockwise, verify a signal level of
approximately +8.9 Vdc at A4TP5 and —0.9 Vdc at AZA1TP5. (The front panel UNLEVELED LED
shouid not go on.) Turn the CAL control fully counter-clockwise and check for —1.2 Vdc at A2ATTPS.
{in this case, the UNLEVELED lamp should light.)

During normal operation, A4TP5 should be approximately -+0.7 Vdg, while AZA1TPS should be close
to —0.6 Vdc.
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Figure 8-15. Simplified Modulator Schematic

Table 8-7, Modutator Bias Levels, provides the approximate bias levels for a properly functioning
modulator assembly. :

Table 8-7. Modulator Bias Levels

A4TPS AZA1ITPS
+8.9V —0.9V {(Minimum RF)
+0.7v —0.8V {Leveled Operation)
— 1.2V +9.5V (Maximum RF)

NO RF POWER

NOTE: Turn off line power before removing or installing any assembly.

If the symptom is low or no RF power, turn RF power to off and check the voltage at A7TP6 to ensure
thereis 0VDC = 100 mV present. If itisn't, refer to A7 troubleshooting. If the voltage is correct, check
A2TP8 and ensure the voitage reading is = 100 mV. If the voltage reading is incorrect, suspect the

A2 doubler assembly.

If the symptom is no RF power, remove the A4 ALC assembly. This will remove bias from the driver,
turn A2A1Q3 (Block G) off, and allow full RF power to pass through the modulator. If full unleveled
RF power is obtained, suspect the RF detector or A4 assembly. Check the A4TP5 voltages listed in
Table 8-7 and the detector output voltage listed in Table 8-11 (A4 ALC TROUBLESHOOTING).
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If there is no RF power with A4 removed, reinstall the A4 assembly. Force A4TP5 alternately high and
fow as described above, and check the voltage at A2A1TPS against the values given in Table 8-7.

@ If A2A1TPS stays near 0 Vdc, the modulator diode is probably shorted. However, before replacing
any microcircuit, always check the power level directly into and out of the assembly to ensure that
the problem is isolated to that particular assembly.

@ Force A4TP5 low (—1.2 Vdc) as described above. This should turn A2A1Q3 off allowing both
A2A1TPS5 and the collector of A2A1Q3 to float to approximately -+9.5 Vde. if A2ATTPS stays near
{0 Vdc, the modulator is probably shorted.

if A2A1Q3 and the modulator are functioning properly, but RF power is still missing or low, 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.

e if power is minimal, check the RF level directly out of the A9 YO. The minimum level from this
assembly should measure +13 dBm.

& Check the RF levels around A2 doubler with no modulation (i.e. remove the A4 assembly).
Unleveled power from the A2A2 microcircuit should reach about +11 dBm.

FULL UNLEVELED RF POWER
If maximum unleveled RF power is observed, attempt to achieve minimum RF power out by forcing
A4TP5 to +8.9 Vdc as described above. A2ATTPS should read approximately —0.9 Vdc.

& |f the voltage at A2A1TPS5 is approximately —0.9 Vdg, the modulator diode is probably open.
However, be sure to check for open contacts between the A2A1 pulse assembly and A2 microcir-
cult before replacing the two assemblies (they are not separately replaceable).

& [f A2A1TP5 reads 0 Vdc, the modulator diode is probably shorted.
e If A2A1TP5 reads about +9.5 Vdc, A2A1Q3 is probably open,
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A2 Doubler Circuit Description

INTRODUCTION

The A2 assembiy consists of the A2A1 pulse assembly, A2A2 microcircuitfheatsink, and A2AT1 isolator.

AZ2A2 DOUBLER MICROCIRCUIT

This assembly transforms the 9 to 13.25 GHz YIG oscillator (YO) output into the 18 to 26.5 GHz RBF signal
which is available at the front panel waveguide connector.

Figure 8-16, A2 Doubler Microcircuit Simplified Block Diagram, is shown below. This functional group
includes an input coupler, diode modulator, output coupler/detector, and four FET stages; preamp,
doubler, and two post-doubler amplifiers.

1§26, 5GHz

Output

89-13.25 E\s—la.as 19-26.5
Input O GHz i/ GHz x2 (GHz

Preamp Fregquency Postamp Postamg
DouksTer
Input
Coupler PIN Modulatar ZE
Detected
Signal OM:L 58 Chm

7

Figure 8-16. AZ Doubler Microcircuit Simplified Block Diagram

The input coupler pipes the raw YO output (9 to 13.25 GHz) to the rear panei AUX OUT connector (J4)
allowing the use of P-band frequency counters.

The doubler circuit generates the 18 to 26.5 GHz signal. A low-pass filter eliminates out-of-band
harmonics from the doubled fundamental.

A PIN diode modulator adjusts the amplitude of the RF signal in accordance with the DC signal
generated by the internal coupler/detector (or external leveling device).
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A2AT1 ISOLATOR

The isolator prevents frequency pulling and undesirable mixing products caused by external mis-
matches, and improves the source match of the plug-in.

W1 provides a transition from coaxial to waveguide and acts as a high-pass filter, eliminating the
YO fundamental frequency.

A2A1 PULSE ASSEMBLY

The pulse assembly performs three basic functions:
1. Supplies the microcircuit with the proper bias voltages, shaped for optimum performance.
2. Pulses the RF signal for various modulation modes.

3. Supplies current to the modulator diodes for leveling the RF output.

Bias Shaping

Most of the circuit blocks in this assembly shape the DC bias for each microcircuit device. Shaping is
provided by four adjustable potentiometers and an array of 13 factory resistors. These resistors are
not field selectable and should not be substituted.

Bias levels on the doubler FETs and the two post-doubler stages follow the tuning voltage (VTUNE) to
enable variations in operating points over the plug-in frequency range.

Pulse Modulation

Modulation of the RF signal is accomplished by switching the drain bias signal to the last stages. The
pulse amplifier (Block C) accepts the rear panel PULSE IN signal through W4 to the SMB connector at
A2A1J1. An input signal of +1 Vdc will initiate some RF attenuation; +3 Vdc will completely shut off
the RF output.

In addition, the PULSE /O line tells the pulse amplifier (Block C) that an HP 8350 marker is enabled,
squarewave modulation is selected, or that the HP 83570A front panel RF ON/OFF key has been
disengaged. All these inputs act upon the drain bias of the last stage.

Amplitude modulation (AM) is a function of the ALC loop and is discussed in the A4 ALC service
section.

Modulator Prive

The MOD DRIVE signal from the A4 ALC assembly ranges from —1.2 Vdc (modulator offj to +8.5 Vdc
{modulator on). This circuit converts the voltage output of the main ALC amplifier (A4 assembly) to a
current drive for the modulator diodes. Troubleshooting hints for this circuit are provided in the A4
ALC service section.
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HP 83570A

Table 8-8. Connector Pin Descriptions

AZA143 A8J9
AZAL
PIN SIGNAL I/0 TO/FROM BLOCK PN
1 +10V IN P1-8 J 5,47
2 MOD DRIVE IN A4P1-22 G 7
3
4
5
6
7
8
g +15V N P2-29 J 19
10 L RFON IN A7P1-21 8.4 3
11 INT DET ouT A4P1-20 A2 11
12 —10V IN P1-13 J 4,16
13 —YTUNE IN A7P1-40 ABDE 14
14 PULSE I/0 1/0 A7P1-24 C 6
15 +VTUNE IN A7P1-42 DE 13
16 +8.0V REF IN A7P1-18 ABDEF 2
17 —15V IN P2-28 J 20
18 INT DET RET Chassis Ground 12

Service
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A3 Digital Interface Troubleshooting

The A3 digital interface assembly is the principle exchange for digital data, address, and timing
signals used throughout the RF plug-in. The read only memory (ROM)} ICs on the A3 assembly contain
firmware and constants used for plug-in interrupt routines. Major enable lines used on the front panel
and throughout the plug-in are decoded on this assembly. Note that some digital control lines (stop
sweep request, LSSRQ, and rotary knob “RPG” lines) do not pass through the digital interface
assembly.

A failure in the A3 digital interface typically disables the entire RF plug-in, and causes large errors in
frequency, amplitude, and control. The front panel displays wiil probably be inoperative, and front
panel controls {except the RPG) will not produce any effect.

The HP 8350 sweep oscillator may or may not be disabled by a plug-in failure. A simpie fest to
determine whether the HP 8350 is at fault is to remove the plug-in and press the sweep oscillator’s
TINSTR PRESET] key. If EQ01 is displayed, the HP 8350 is probably working properly, but the instru-
ment bus connections to the RF piug-in are not checked out when this test is performed. A different
error code, especially E005, indicates probilems in the HP 8350.

Visually inspect the plug-in for damage, frayed cables, and loose connectors. Check ribbon cabie W8
between the plug-in interface and A3 assembly. Check the ribbon cable in the HP 8350 leading from its
motherboard to the plug-in interface.

Check the +5VB line at A3J1 pins 35, 36, or 38, to make sure power is being supplied to the plug-in.
The A3 assembly supplies +5V to the rest of the plug-in; check A3P1 pins 6 and 7 for +5Vdc.

Check configuration switch A3S1 and make sure that it is set for the plug-in model and user selected
configurations as described in Section I, Operation.

The A3 digital interface assembly is made accessible for service with the following procedure:

1. Remove the RF plug-in from the HP 8350,

Disconnect W8P1 from A3J1, and remove the A3 assembly from the plug-in.

Replace the plug-in in the HP 8350.
Remove the top cover of the HP 8350.

insert a 44 pin extender board into ABXAS.

A T

Install the A3 assembly on the extender board and reconnect W8P1.
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PLUG-IN SELF TEST
Major portions of the A3 digital interface assembly and the instrument bus connecting it to the
HP 8350 are tested by the self test routine performed at instrument preset and power-on.

The plug-in ROMs are tested by reading a test pattern out of the ROMs, then performing a
“checksum’ on the contents of the ROM ICs. If the test passes, proper operation of the data bus,
address bus, and major timing signals is assured. This test also verifies the operation of the ROMs
themselves, as well as ROM address decoding circuitry. If the test fails, error code EQ01 appears,
indicating a fault in these components or in the instrument bus.

The LIRD, FLAG, and PlIRQ lines are not tested by the routine, nor are the internal data (BD0 — BD7Y)
and address {(BAO — BA3) busses.

Other error codes (from E050 to E099) indicate specific problems in the piug-in. These can occur
either at instrument preset, power-on, or during the course of normal operation, and are discussed in
greater detail below.

An error code indicates a failure in specific components. If self test passes, these components are
most likely working properly. Hence, the troubleshooting information below is broken into the follow-
ing sections:

& Error Code EQO1 “'Plug-in Fallure™
& Error Code E052

® Error Code E053

& No Error Code Displayed

Refer to the appropriate section indicated by the self test results.

Error Code EOO1

Error code EOQ1 indicates a failure in one or more of the following areas:

& Connections between the HP 8350/plug-in interface and instrument bus.
& HP 8350/plug-in interface

e Connections between HP 8350/plug-in interface and A3 assembiy

& Plug-in buffers

# ROM address decoding

@ ROM(s)

The instrument bus internal to the HP 8350 is checked during self test and will produce Error EQO5 on
failure. However, branches from the instrument bus leading to the piug-in are not tested.
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in the HP 8350, check cables between the motherboard and the HP 8350 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 P1 and P2 and the A8 motherboard or A3 digital interface. Next, check the individual
pins and sockets of the HP 8350/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.

Hexadecimal Data Read

Perform a hex data read by entering:

[SHIFT] {07 [0] Direct Component Address mode
[4] [C1[0] [0] Address location 4000
[M3] Performs Hex Data Read

The HP 8350 FREQUENCY/TIME display shouid indicate 55. Increment the address to 4001 by press-
ing the up arrow key, 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 exacuts, run hex
data rotation write function below :

Hexadecimal Data Rotation Write
Perform a hexadecimal data rotation write by entering:
[SHIFT][01{0] [4]1[0][0][0] [M4]

Check the 4000H line to U1 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 A3U2 for activity.

The address lines can be checked by using the hex data write feature. Alternate ones and zeros are
sent on the address lines when writing to address location 5555H or 2ZAAAH. By performing a hex data
write to each address location, all thirteen address lines are pulsed high and low. On the HF 8350,
enter:

[SHIFT} [0] [0] [5][51([5]1(5] [M4]

Check that all even address lines (A0, A2,...A12) are pulsed high, and all odd address lines
(A1, A3,...A11) are pulsed low. On the HP 8350, enter:

[SHIFTI[0][0] [2] [A][A][A] [M4]

Check that ail odd address lines are pulsed high and alt even address lines are puised low.

Error Code E052
Error code E052 indicates a probable failure in the 200 kHz clock.

First check the 200 kHz clock. It is not necessary to piace the A3 assembly on an extender board. The
SCAN CLK line is accessible at A3U3 pin 3, at the top of the A3 assembly. The output frequency
should be approximately 200 kHz. The pulse train is not symmetrical, and has TTL levels. If no clock
signal is found, suspect A3U3 (Block D).
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Error Code EQ53

E053 generally indicates a failure in the PIA (Peripheral interface Adapter), A3U4 (Block E). However,
the problem might be in the the output stages of A3U5. Enter [SHIFT] [5] [5], and check CTR 0 and
CTR 1 waveforms as shown in Figure 8-19. If they are correct, A3U5 is functional. Next, check the
L PIAE line as shown in Figure 8-19, and make sure the L WRITE line shows activity. If not, trou-
bleshoot the appropriate address decoding circuitry or buffer. Then, check L PIIRQ for the squar-
ewave shown in Figure 8-19. If it is inactive, replace A3U4.

NO ERROR CODE

if no error code occurs and the HP 8350 displays the correct start and stop frequencies of the plug-in,
the plug-in self test passed. This verifies the instrument bus to the plug-in, data and address busses
on the A3 digital interface assembly, and plug-in ROMSs. Any plug-in failures which are traced back to
the A3 assembly are due to failures in one or more of the following areas:

# Address Decoding

& Plug-in Buffers

¢ Interrupt Control/Configuration Switch
® Miscellaneous Control Lines

i the HP 8350 displays show the wrong frequencies, first check configuration switch St against the
information given in Section Iil, then troubleshoot the PIA, A3U4 with the information given under error
code E053, above.

Address Decoder

The primary address decoding for the plug-in occurs on the A3 assembly (Block B). 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. On the HP 8350 enter:

[SHIFT] [5] [3] Major Address Decoder Test

Then check the outputs of ASUBB, A3UBC, A3U7B, A3U9, and A3U13 for the signals shown in Fig-
ure 8-20, Major Address Decoder Self-Test Timing Diagram. The address lines have been verified by
the instrument self test routine. Therefore, if the LPIAE or ROM enable lines are faulty, suspect one of
the discrete address decoding iCs: A3UB, A3U7, A3U8, and A3U10. If other pulses are missing or
displaced, replace the appropriate decoder: A3US or A3U13.
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Plug-in Interface

A3U14 and A3U17 (Block F) 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 self test. There-
fore, if address or data is not being passed to another assembly, the fault lies with A3U14, A3U17,
A3UBA, or a motherboard connection.

The address lines can be exercised by performing the minor address decoder test. On the HP 8350,
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 INSTZ2 lines.

Data lines can be verified by performing a data rotation write to any address location between 2C0OH
and 2FFF. On the HP 8350, enter:

[CW] Set HP 8350 to CW mode
[SHIFT] [0] £O] Direct Component Address mode
[2] [GH=z s] [0] [0O] Address location 2C00

[M4] Hex Data Rotation Write

Check for activity on each of the buffered data lines (BD0O — BD7), and check for shorts between lines.

Interrupt Timer/PlA

The PIA is responsible for two functions:

e Reading the Configuration Switch

® Routing the L SIRQ interrupt from the A6 assembly

NOTE: Before changing the configuration switch setting, write down the current switch positions
and return the switches to their original positions after troubleshooting.

The PiA’s read capability can be checked by entering:
[CW] [SHIFTI{0][0] [23[9][0]1[0] [M3] (Hex Data Read of address 2800)
Check that the display changes as each section of the configuration switch is toggled.

The triple timer and PIA’s interrupt masking capabilities are tested using a special routine at
[INSTR PRESET] or power-on. Error Codes E052 or EQS3 are displayed if an error is detected. If these
error codes are found, refer to the earlier discussion of these error codes. if you suspect that either
A3U4 or A3US are bad, a special test pattern can be accessed by entering:

[SHIFT] [5]1[5] Interrupt Control Test

The waveforms shown in Figure 8-19 should be present. The discussion of E052 and E053 expfain
troubleshooting tips for this failure.
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A3 Digital Interface Circuit Description

INTRODUCTION

The A3 digital interface assembly receives digital address, data, and control signals from the HP 8350
sweep oscillator mainframe. These signals are processed and then routed to the rest of the plug-in.
The ROM (read only memory) ICs A3U1 and A3U2 contain firmware dedicated to the specific model of
plug-in. The interrupt control circuit in Block E creates interrupt requests at the beginning and end of
each sweep. The A3 digital interface also provides data and timing information for the A1 front panel
assembly, as well as data, address and control signals for the rest of the piug-in.

SWEEP OSCILLATOR INTERFACE, BLOCK A

The digital data, address, and control signals from the HP 8350 sweep oscillator mainframe pass
through the RF plug-in interconnect and ribbon cable to J1 on the A3 digital interface. They are
buffered and inverted by Schmitt trigger inverters before passing on to the rest of the RF plug-in.
100 Ohm resistors in series with each line are included to reduce ringing on the instrument bus. ASU7A
and A3U7D enable the bi-directional data buffer when either the plug-in ROMs {(via L. PIROME}) or the
plug-in itself (via L /O E2) is enabled. Lastly, ABU10F receives the FLAG from the Al front panei
assembly and passes it back to the HP 8350 sweep oscillator mainframe.

ADDRESS DECODER, BiockB

The address decoder decodes the address and control lines to provide control signals throughout the
RF plug-in. Table 8-9, Digital interface Address Decoding, shows the decoded address lines and
where they are used in the plug-in.

ROM, BLOCKC

The RF plug-in's read only memory consists of two 4K by 8 bit ROMs. This memory contains all
firmware programming dedicated to the RF plug-in for use by the processor in the HP 8350.
Addresses 4000 through 4FFF are read from A3U1, while 5000 through 5FFF are read from A3U2. The
A12 line, decoded in the address decoder, selects which ROM is enabled. The remaining twelve
address lines (AD through A11) determine the individual ROM address being read.

200 kHz CLOCK, BLOCKD

A3U3 is a simple oscillator with external timing elements configured to provide a stabie 200 kHz pulse
train. This signal is used on the Al front panel to scan the keyboard and refresh the display.
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INTERRUPT CONTROL/CONFIGURATION SWITCH, BLOCKE

Triple programmabie counter A3U5 is not used in single band plug-ins (fike this one).

A3U4 is a peripheral interface adapter (PIA) which controls the L SIRQ interrupts from A6 and reads
the configuration switch, $1. As an interrupt controller, A3U4 can be microprocessor programmed to
mask or enable any of four possible interrupts. In the HP 83570A, only the L SIRQ line is enabled to
cause a plug-in interrupt (L PHRQ).

Configuration Switch S1 is encoded with information about the type of RF plug-in and the options
included {the HP 83570A is not offered with any options), as well as operator chosen parameters such
as FM sensitivity and power-up conditions. Refer to Section il for details. The HP 8350 processor
addresses A3U4 to read the switch status at power-on or when subsequent calculation involving
frequency range, power range, marker values, or many other plug-in dependent parameters occurs.

RF PLUG-IN INTERFACE, BLOCKF

A3U17 and A3U14 buffer the address and data signals required throughout the rest of the RF plug-in.
A3U17 is a bi-directional, 8-bit data buffer which is enabled when BI/OSTB, A10, and BI/OE2 are all
high. Its direction is controlled by the L WRITE line. A3U14 is enabled by L BI/OE2 to pass four
address lines (A0 through A3} to the rest of the RF piug-in's circuitry.
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Table 8-9. Digital Interface Address Decoding

Address
Mnemonic Bddress Decoder c: :;?:::2;5 n&?ﬁ:r Description
Components
L WR 2800H to 287FH u9 A3U5 Write Write data to programmable
interval timer.
L RD 2880H to 28FFH H9 A3U5 Read Read data from
programmable interval timer.

L PIAE 2900H to 29FFH | U7B, U7C, UBA, A3Li4 RD/WR Enable Peripheral Interface

UicDh Adapter. {Also addressed
2B0O0H to 2BFF)

. INSTH 2C00H to 2C7FH Ut0D, Ut3 A4, AB, AT Write Write control for A4 ALC, A5
FM Driver, and A7 Bias.

L INST2 2C80H to 2CFFH UioD, Uis A6 RD/WR Write to A8 YO Driver
controi and read YO Gain
and Offset switches.

L FP1 2D00H to 2D7FH oD, U13 Al Write Write to front panet displays.
L FP2 2D80H to 2DFFH U10D, U13 Al Read Read front panel keyboard.
. Write to front panel
L FP3 2E00H to 2EVFH u10D, U13 Al Write ARRUNGIators.
LFP4 | 2E80H to 2EFFH |  U10D, U13 Al write | Wvrite to front panet
’ annunciators.
L FP5 2F00H 2F7FH u10p, 13 Not Used.
- LROM1 4000H to 4FFFH UBC, U10A, A3U1 Read Enable ROM U1,
Uios
L ROM2 5000H 1o 5FFFH UeB, 4108 A3U2 Read Enable ROM UZ.

HP 83570A
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Table 8-10a.

Connector Pin Descriptions

A3P1
PIN SiGNAL I/C TO/FROM FUNCTION
H NC
23 NC
2 NG
24 NC
3 NC
25 NG
4 GND DIG G-
26 L FP4 ouT Atd1-24 B
5 GND DIG G
27 NG
8 +5Y ouT 8
28 NC
7 +8Y cuT G
29 L INST? ouY ABP1-18 B
8 L INST1 ouT A4/AT/AS B
30 L FP5 QuT Not Used
9 BN I/0 Buf, Data Bus F
31 BOO I/0 Buf. Data Bus F
10 BD3 1/0 Buf, Data Bus F
32 BD2 I/0 Buf. Data Bus F
11 BA1 cuT Buf. Addr. Bus F
33 BAO ouT Buf. Addr. Bus F
12 BA3 ouT But. Addr, Bus F
34 BA2 ouT Buf. Addr. Bus F
13 BDS 1/0 Buf. Data Bus F
35 804 /0 Buf. Data Bus F
14 BD7 /0 Buf. Data Bus F
36 BDS I/ Buf. Data Bus F
15 L FP1 ouT ATJ1-3 B
37 L FP2 ouT AtJ1-1 B
16 L FP3 out A141-20 B
38 SCAN CLK QuT A1J1-23 E
17 NC
39 NG
18 L SIRG IN ABP1-3 E
40 NC
19 NC
41 NC
20 NC
42 FLAG IN A1J1-25 A
21 NG
43 NG
22 PWCN IN P2-25 E
44 NC

HP 83570A
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HP 83570A

Table 8-10b. Connector Pin Descriptions

A3
PIN SIGNAL 170 TO/FROM FUNCTION
1 GND DIG g
2 [ 170 P2-33 A
3 D1 /0 pg-2 A
4 ID2 /0 P2-34 A
5 ID3 /0 P2-3 A
6 ID4 170 P2-35 A
7 D5 1/0 P2-4 A
8 ID6 170 P2-36 A
9 ID7 1/0 p2-5 A
10 GND DIG g
11 GND DIG g
12 L 1A IN P2-38 A
13 L IAY IN p2-38 A
14 L IA2 IN P2-39 A
15 L IA3 IN P2-8 A
15 L IAd IN P2-40 A
17 GND DIG d
18 L IAS IN p2-41 A
19 L 1A IN P2-10 A
20 L iA7 IN P2-42 A
21 L 1A8 IN P2-11 A
2 L 1A IN P2-43 A
23 L 110 IN P2-12 A
24 L iA11 IN P2.44 A
25 L 1A12 IN P2-13 A
26 PIROME IN P2-45 A
27 GND DIG G
28 GND DIG g
29 L IRD IN P2-15 A
30 1/OE2 IN p2-47 A
31 GND DIG G
32 GND DG . G
33 L 1/0STB IN P2-17 A
34 GND DIG G
35 +5VB IN P2-18 G
36 +5VB IN P2-50 G
a7 NC
38 +5VB I P2-51 G
39 L PIFLG ouT P2-20 A
46 L PIIRQ ouT P2-52 E
41 GND DIG a
42 NC
43 NC
44 NC
45 NC
46 NC
47 NG
48 _Ne
49 NG
50 NG

Service
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Digital Interface Component Locations
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A4 ALC Troubleshooting

INTRODUCTION

Since the automatic leveling conirol {ALC) function of the HP 83570A RF plug-in includes many
individual components arranged in a highly interdependent closed loop, the scope of the A4 ALC
troubleshooting section extends well beyond the confines of the A4 assembly. Portions of the A5 FM
driver assembly and severai microcircuit components which contribute to the power leveling function,
are discussed below.

The ALC locp is a complex feedback loop which monitors the RF output power and continuously
corracts for any deviation from the desired power level. Because it is a closed system, it is difficult to
isclate cause from effect when a problem arises. Therefore, the key to troubleshooting is to examine
individual components, correlating the expected output for a particular input signal.

This troubleshooting outline is organized into two major sections:

® Troubleshooting Sympioms
Characterizes possible failure modes
Provides general troubleshooting information
Refers to detailed diagnostic procedures

¢ Troubleshooting Diagnostics
Organized functionally, by schematic block
Provides Hex Data access and operator-initiated self tests
Intended for repair to component level

TROUBLESHOOTING SYMPTOMS

The procedures outlined below help to systematically characterize the failure as quickly as possible.
The following failure symptoms are discussed:

RPG/Power Display Failure

UNLEVELED LED is on (regardless of whether or not an unieveled condition actually exists)
Flatness/Oscillations {Power Dropouts)

Full Unieveled Power

No Power

Power Sweep/Power Sweep Flatness

® ® @ & P @

Evaluating the specific failure may require an HP 436A power meter or the HP 8757A scalar network
analyzer with the HP 850258 detector. (However, a crystal detector with an A vs.B oscilloscope may
often be substituted.) Figure 8-24 configures a typical test setup. Initiate all tests with the INSTR
PRESET condition.
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Figure 8-24.

RPG/POWER DISPLAY FAILURE

Typical ALC Troubleshooting Setup

Check that the POWER display changes when either the RPG is turned or data is entered via the
HP 8350 keyboard. This verifies that the digital information is reaching the HP 8350, being processed
properly, and being displayed properly by the plug-in.

If the display is flashing rapidly or showing random patterns, refer to the A1 front panel or A3 digital
interface troubleshooting sections.

If the RPG causes a change in the measured RF power lavel, but the POWER display remains the
same, refer to the A1 front panel troubleshooting section.

If the RPG produces no response, or if the front panel display is blank, refer to the A1 front panel
troubleshooting section, and trace the problem back to the HP 8350.

Service
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UNLEVELED LED IS ON

Note that this error condition can occur independent of an actual unleveled power condition. Com-
parator A4U10 enables the front panel UNLEVELED LED when the voitage at its non-inverting input
drops below approximately —0.6 Vdc, indicating that the RF output is insufficient to level to the
desired power reference.

e Before inspecting loop components, determine whether the UNLEVELED LED is on during for-
ward sweep or retrace. Enter a sweep time of 5 seconds. If the UNLEVELED LED remains on
during retrace (when the sweep LED goes out), suspect problems with the annunciator drivers for
the UNLEVELED LED. Refer to the A7 bias assembly troubleshooting section for information.

& [f the UNLEVELED LLED remains on during the entire forward sweep, check the RF output power
with a power meter. If minimal RF output power is recorded, refer to the No Power section.

e |f the UNLEVELED LED flashes briefly during the sweep, and remains off during retrace, check
power flatness, below.

POWER FLATNESS/OSCILLATIONS (POWER DROPOUTS)

Monitor the RF output with the HP 8757A as shown in Figure 8-24.

¢ [fthe power level across the sweep is within approximately 5 dB, then the plug-in may only require
ALC flatness adjustments. Refer to Section V, Adjustments.

& |f the measured power level lies between +10 and —1 dBm, but cannot be controlled via the front
panel, refer to the digital control section under Troubleshooting.

e |f the trace appears chopped or broken, the loop may be oscillating. Refer to Section V, Adjust-
ments, and perform the ALC gain adjustment procedure.

FULL UNLEVELED POWER

if power is unleveled, continue to sweep the plug-in's full range.

e Attempt to level the power externally using the HP 436A power meter as shown in Figure 8-25,
Power Meter Leveling Setup. Select MTR leveling, and enter a slow (at least 50 second) sweep
time. If the RF power is now leveled, the failure is most likely in the detectors or the detector
selection switch, A4U8. Refer to the following paragraph. If this is not the case, the problem may
be in the two analog switches A4U3B and A4UGA. If may be necessary to perform the ALC
adjustments in Section V, Adjustments.

HP 83570A Service
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SMEEP HP 83570R
OSCILLATOR  RF PLUG-IN POHER METER

Pla "

EXTAMIR AL.C RECCRIDER IN

1408 SENSOR
RATTENUATOR POYER

ol |

RORPTER WRMZ
TO 3.SHNCF)

Figure 8-25. Power Meter Leveling Setup

® Check the detector selection switch by entering a CW frequency in the leveling mode in question
and trace the detector voltage through A4U6B. If the input to be selected does not match the
output, check the MUX AOB and MUX A1B lines (see Table 8-12). Also check A4U12 and A4U13
(Block L) as described under Digital Control.

& Check the voitage at TP5. if TP5 is greater than or equal to +8.9 Vdc, suspect the modulator
driver on the A2A1 assembly, or the modulator diodes in the A2 microcircuit. Iif TP5 is below
+4Vdc, suspect the detectors and detector leg.

NG POWER

NOTE: Turn off AC power before removing or installing any assembly.

® To check RF components, remove the A4 ALC assembly from its socket. This removes all bias
from the modulator, and should allow maximum power through the RF path. if full power (over
+12 dBm) is then measured, the YIG oscillator A9 and the A2A2 doubler are verified. Suspect
primarily the detector, inside A2A2. Also suspect the modulator (part of A2), as weil as the modu-
lator driver on A2A1 or the detector selection switch on A4.

¢ |f there is still no power when the A4 assembly is removed from the instrument, suspect the
YiG oscillator A9 or doubler A2A2. Refer to A2 troubleshooting.

e [f removing the A4 assembly causes full unleveled RF power to appear, reinstall the board and
check A4TPS. If less than -4 Vdc is present, check continuity from A4TP5 to the modulator driver
circuit AZA1J3 pin 11. if A4TP5 is at +8.9 Vdc, suspect any circuitry between the detector selec-
tion switch and A4TPS5, particularly the log amplifier (Block G).

e Referto Figure 8-25a, AF Blanking. Press [RF BLANK] and check L RFB line, A4P1-29. If itis stuck
low, the loop will shut down the RF.

® |f the failure has not been located, suspect components of the RF path.

8-68 Service ' HP 83570A
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POWER SWEEP/FLATNESS

e |f power increases smoothly with frequency, and POWER SWEEP is NOT selected, suspect the
A5 FM driver assembly.

® Remove the A5 board from the plug-in. if the situation improved, suspect a faiiure on the
Ab assembly.

® if the RF power is leveled within approximately 5 dB, refer to Section V, Adjustments, and perform
the internal leveled flatness adjustment procedure.

TROUBLESHOOTING DIAGNOSTICS

The troubleshooting information below is organized into functional areas:

DIGITAL CONTROL, BLOCKA

REFERENCE POWER LEVEL, BLOCKS C andH
DETECTOR/DETECTOR SELECTION SWITCH, BLOCKB
DETECTOR LEG,BLOCKS E,F, and G

MODULATOR LEG, BLOCKS landL

MOD DRIVER A2A1

MODULATOR A2

DIGITAL CONTROL, BLOCK A

Address decoder A4U12 and control latch A4U13 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 keystrokes:

[SHIFT] [0]]0] Direct Component Address mode
{21 [GHz s]1[0] [T} Address location 2C07 (U13)
[M4] Perform Hex Rotation Write

Check the outputs of A4U13 for the waveforms shown in Figure 8-2.

e |f any output signal is missing or misplaced, check the data lines against Figure 8-2. If no outputis
found, look for activity at A4U13 pin 11. Check for L INST1 and BA3 to pulse low, while BAC, BA1,
and BA2 pulse high. If these pulses are missing, trace the problem back to the A3 digital interface
assembly.

If the digitat control section is working, the primary outputs ot A4U13 are easily controlied by selecting
the appropriate front panel function while in the CW mode. (e.g., selecting MTR leveling holds the
PM line high, etc.}).

HP 835704 Service

8-69



https://www.manualsplus.com/

POWER LEVEL REFERENCE, BLOCKS C and H

The power level reference leg produces a voltage proportional to the desired power level. This signal
is a summation of the absolute power reference, AM, ALC compensation, and power sweep signals,

The ALC compensation and power sweep signals are generated on the A5 FM driver assembly. i an
AS failure is suspected, refer to troubleshooting information in the A5 assembly section. Unless A5 is
suspect, simplify A4 troubleshooting by turning off the fine power and removing the A5 assembly.
Although power sweep will be disabled and the power flatness will be lost, the ALC loop should still
level without the signals provided by the A5 assembly.

DAC A4U11 establishes the absolute power level. The —10V REF from the A6 assembly is scaled to
yield from 0 Vdc (—1 dBm displayed) to the + 8.4 Vdc (+19 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 4.62 Vdc at +10 dBm)

A self test routine is available to exercise the ALC DAC, Enter:
[SHIFT] [5] (0]

The waveform in Figure 8-26, DAC Test, 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
AB assembly. Look for activity on L INST1, BAG, and BA1. BA2 and BA3 should puise high as each
new DAC value is loaded, pulsing the CS line (A4U11 pin 8) low. If any of these lines, or data line,
appears dead, trace the problem back to the A3 assembly. if the input lines are correct, replace
A4,

PWR SWP/COMP and AM is summed with the DAC voltage at the input to A4U2A. CR1 provides
detector flatness compensation at higher power levels. Use the EXT MTR mode to bypass this diode
while troubleshooting.

A4U2C adds the front panel amplitude adjustment (EXT CAL) used with external isveling. it also adds
a scaled tuning voltage (FREQ TRK V) which is proportional to frequency. This ramp works with the
PWR SW/COMP signal from the A5 assembly to accomplish the flatness compensation adjustments.
Therefore, when the AS assembly is removed, an offset ramp is seen at TP1. An amplitude modulation
(AM) signal of 1.0 V p-p at P1-4 will produce roughly 260 mV p-p at TP1. (Note that A4U3A and A4CR1
in the feedback path around A4U2A change the gain depending on the desired power level).

8.70 Service HP 83570A
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DETECTOR/DETECTOR SELECTION SWITCH, BLOCK B

The detector (internal to the A2A2 doubler microcircuit) is tested simply by checking its output voltage
under full leveled power or full unleveled power conditions. Table 8-11 provides the approximate
signal levels.

@ If no 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.) If full unleveled
RF power is obtained, apply a narrow strip of cellophane tape to the PC board edge connector at
P1-22 to isolate the MOD DRIVE signal from the modulator. Reinstall the A4 board. This removes
bias from the modulator, allowing full RF power transmissions while providing detector bias.

e |f fuli leveled power (10 dBm) or full unleveled power (+12 dBm) is measured, check the voltage
at the detector input against the values shown in Table 8-11. (Use high impedance 10:1 probes.)

prsssrms +4.5Y
8FB
LS oV
i
e —— +8.5V
A4TPS
AP R G APPSR o Sampanfpswetses 1.0V

Press HP 8350 [RF BLANK.

Figure 8-25a. RF Blanking
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- =47ms g

* ]

! |

10V g -
BATP2
PRESS [CW} [SHIFT] [501,
Figure 8-26. DAC Test
Table 8-11. Detector Voltages
Full Leveled Fult Unleveled
A4P1-20 +17 dBm +26 dBm
—60 to —100 mV —100t0 —220 mv

e |f the detector is working and the detector selector switch is suspected, monitor TP12 for the
voltage seen at the selected input of A4UGB.

& |Ifthe 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 A4UBB to
A4TP12.

NOTE: Remove any tape applied to the edge connector pins in the previous procedure.

8-72 Service HFP 83570A
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DETECTOR LEG; BLOCKSE,F, andG
The detector leg of the ALC loop includes components hetween the detector selection switch and the
error summing amplifier, A4U2D.

Before troubleshooting the detector leg, be sure the detectors and detector selection switch are
working correctly. See above.

The detector leg can be effectively tested by using the cpen 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 signais. See Figure 8-27, Open Loop Procedure.

-MODULATOR LEG, BLOCKS landL

The modulator leg includes the error sample & hold and main ALC amplifier.

A4U2D is a non-inverting unity-gain summing amplifier. Under leveled conditions, both A4U2D pin 10
and TP8 should be nearly 0.0 Vde. Under any conditions {except during “hold™), A4U2D pin 10 and
TP8 should be nearly 0.0 Vdc. If not, suspect A4U2D, A4Q5, or the sample & hold driver.

A4U9 is an inverting integrator. When TP8 is positive, TP5 should be at —1.2 Vdc. If not, suspect
A4U1D or A4U9. When TP8 is negative, TP5 should be at +8.9 Vdc. If not, suspect A4US.

The following procedure can be used to check A4U2D and A4US:
1. Jumper A4TP11 to ground.

2. Set power for —1 dBm at any CW frequency.

3. Press the HP 83570A's [EXT] ALC key.
4

To check A4U2D, monitor A4U2D pin 10 and TP8 while adjusting the EXT/MTR ALC CAL pot
between the extremes of its range. Both A4U2D pin 10 and TP8 should vary between approx-
imately +0.5 and —0.5 Vdc.

5. Verifty A4U9Q by adjusting the CAL pot as described above and monitoring TP5. Since A4US is an
integrator, TP5 should saturate and clamp {due to A4VR2, A4CR6, and A4CR13) at —1.2 Vdcand
+8.9 Vdc, respectively.

6. Remove the jumper from A4TP11.

Further troubleshooting of the modulator leg can be continued by following the open loop procedure
outlined in Figure B-27, Open Logp Procedure, and checking for the waveforms provided in Fig-
ure 8-28, Open Loop Waveforms.

HP 8357CA Service 8-73



https://www.manualsplus.com/

B4
EEP Y
GSCILE:TDR 5 0SCILLOSCOPE
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HP B83578R
RF PLUG-IR

ooo {33 BOEHD: gy
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EQUIPMENT:

Function Generator ... ... ... ... ... i HP 3325A

OscllosCoPe . ..o HP 1741A
PROCEDURE:
1. Press 8350 [INSTR PRESET]. 4. Connect function generator output to EXT/MTR

ALC connector,
2. Press B3570A [EXT] ALC.

5. Set oscilloscope DISPLAY to A and TRIGGER

3. Adjust function generator output for a 50 mV p-p COMP to B. Check for the waveforms show in Fig-
sine wave at 500 Hz. Adjust the OFFSET for ure 8-28.
—25mVdc.

NOTE: The HP 3325A OFFSET may have to be adjusted siightly to produce the waveforms given in Figure 8-28. If the
EXT/MTR ALC input goes positive, the log amp will saturate.

Adjustment of the EXT/MTR ALC CAL screw will affect the waveforms at TP8 & TP5. Adijust the CAL screw until the
correct waveforms are obtained. :

Slight differences may be noted between the waveforms shown in Figure 8-28 and those obtained on individual ALC
assemblies. This is due to the many adjustments on the A4 assembly.

Figure 8-27. Open Loop Procedure
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Figure 8-28. Open Loop Waveforms
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MODULATOR DRIVER (Part of A2A1) and
RF MODULATOR (Part of A2 Microcircuit)

NOTE: The mod driver circuit is located on the A2A1 pulse assembly, attached directly to the A2 dou-
bler microcircuit. The internal RF modulator is inside the A2 microcircuit and cannot be replaced
separately. Refer to the A2 service section for schematics, component locations, and additional
troubleshooting information. The A2 microcircuit and A2A1 pulse assembly are not separately
replaceable.

$  CAUTION

%
e

The A2 microcircuit is highly susceptible to damage from electrostatic
discharge. Handie these components only when wearing a grounded
wrist strap. Never piace internal components on a work surface that is
covered with indoor/outdoor carpet! The only recommended surface on
which a microcircuit may be placed is a grounded anti-static mat.

The RF modulator in this plug-in is a negative bias shunt-type diode. Refer to Figure 8-29, Simplified
Modulator Schematic. The mod driver provides the voltage-to-current conversion and current gain
needed to drive the modulator. As the mod drive voltage at A4TP5 increases, the current drawn from
the modulator by A2A1Q3 also increases, shunting more RF energy to ground and allowing less to
pass through.

To establish a fixed voltage level for troubleshooting, A4TP5 can be forced high (+8.9 Vde) or low
{—1.2 Vdc). Ground TP11 on the A4 assembly. On the HP 83570A, select EXT ALC, and enter an
RF power level of —1 dBm. Turn the EXT/MTR ALC CAL pot fully clockwise, verify a signal leve! of
approximately +8.9 Vdc at A4TP5 and —0.9 Vdc at A2A1TP5. (The front panel UNLEVELED LED
should not go on.) Turn the CAL pot fully counterclockwise and check for —1.2 Vdc at A2A1TP5. (In
this case, the UNLEVELED lamp should light.)

During normal operation, A4TP5 should be approximately +0.7 Vdc, while A2A1TP5 should be close
to —0.6 Vdc.
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Figure 8-29. Simplified Modulator Schematic

Table 8-12 Modulator Bias Leveis, provides the approximate bais levels for a properly functioning
moduiator assembly.

Table 8-12. Modulator Bias Levels

BA4TPS AZAITPS
+8.9V —0.9V {Minimum RF}
+0.7V -0.6V {Leveled Cperation)
—1.2¥ + 9.5V (Maximum RF}

NO RF POWER
NOTE: Turn off line power before removing or installing any assembly.

If the symptom is no RF power, remove the A4 ALC assembly. This will remove bias from the driver,
turn A2A1Q3 off, and allow full RF power to pass through the modulator. If full unieveled RF power is
obtained, suspect the RF detector or A4 assembly. Check the A4TPS5 voltages listed in Table 8-12 and
the detector output voltage listed in Table 8-11.

if there is still no RF power with A4 removed, reinstall the A4 assembly. Force A4TP5 alternately high
and low as described above, and check the voltage at A2A1TP5 against the values given in Table 8-12.

® If A2A1TP5 stays near 0 Vdc, the modulator diode is probably shorted. However, before replacing
any microcircuit, always check the power level directly into and out of the assembly to ensure that
the probiem is isolated to that particular assembly.

® Force A4TP5 low (—1.2 Vdc) as described above. This should turn A2A1Q3 off allowing both
A2A1TPS and the collector of AZATQ3 1o float to approximately +9.5 Vde, if A2ATTPS stays near
0Vdc, the moduiator is probably shorted.
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If A2A1Q3 and the modulator are functioning properly, but RF power is still missing or low, 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.

® |f power is minimal, check the RF level directly out of the A8 YO. The minimum level from this
assembly should measure +13 dBm.

& Check the RF leveis around A2 doubler with no modulation (i.e. remove the A4 assembly).
Unieveled power from the A2A2 microcircuit should reach about +11 dBm. If the problem appears
to be the microcircuit or the A2A1 pulse assembly, refer to the A2 service section.

FULL UNLEVELED RF POWER
H maximum unleveled RF Power is observed, attempt to achieve minimum RF power out by forcing
A4TPS to +8.9 Vdc as described above. A2A1TP5 should read approximately —0.9 Vdc.

e |f the voitage at AZA1TP5 is approximately —0.9 Vdc, the modulator diode is probably open.
However, be sure to check for open contacts between the A2A1 pulse assembly and A2 microgcir-
cuit before replacing the two assembiies (they are not separately replaceable).

8 [f A2ZA1TPS reads 0 Vdc, the modulator diode is probably shorted.
& |f A2ZATTPS reads about +9.5 Vdc, A2A1Q3 is probably open.
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A4 Automatic Leveling Control (ALC)
Circuit Description

INTRODUCTION

The A4 automatic leveling control (ALC) assembly is part of a closed loop power leveling function,
designed to control the amplitude of the RF output power. The GENERAL OPERATION section below
describes loop operation, including some components external to the A4 assembly. The rest of this
operational theory is devoted to detailed description of the circuits found on the A4 assembly.

GENERAL OPERATION

The circuits which accomplish power conirol and power leveling can be divided into two categories:
internal loop circuitry and external components of the loop. Figure 8-30, Simpiified ALC Block
Diagram, illustrates this.

The power level reference leg of the ALC establishes the power level selected by the operator. This is
accomplished by pressing the RF plug-in [POWER LEVEL] pushbutton and rotating the RPG or
entering the desired reference on the HP 8350 front panel data entry keys. This leg of the ALC is not
an interdependent part of the loop, as shown in Figure 8-30.

The detector leg of the ALC loop samples the actual RF output power and produces a voltage propor-
tional to RF amplitude. This voltage is converted to log scale and compared with the power level
reference signal. If the voltages at the summing junction are not of equal magnitude, an error voitage
is generated. This error voltage is amplified and converted to a current drive for the RF modulators,
which vary the transmitted RF power to correct the error and achieve the desired RF power level.

ADDRESS DECODER AND CONTROL LATCHES, BLOCKA

A4U12 is a 3-t0-8 decoder, selecting address 2C07H, when it is present on the address bus. This
address serves as a chip enable for octal iatch A4U13. information on the data bus is then latched into
A4U13 and used throughout the A4 assembly. A4U14 and A4U15 have been added to provide the
proper outputs for ali three ALC leveling modes.

DETECTOR INPUTS AND SELECTION SWITCHES,; BLOCK B

Control lines MUX AOB and MUX A1B are encoded with leveling mode information. The lines are
decoded in Table 8-13. A4U6 decodes these control lines to select the proper detector input for the
desired operating mode.
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Table 8-13. Leveling Conirol Lines

DATA BUS Leveling
Mode
Mux A Mux A1 Mux AOB Mux A1B P
H H H H L INT 0 (not valid)
. H L H L INT 1
H L H L L EXT
L L H H H PM 0 (not valid)
L L L M H PM 1

EXT/MTR ALC input provides external crystal leveling capability within the —10 to — 200 mV range
and power meter leveling capability within the 0 to +1V range. A4VR4 and A4VR5 provide protection
against transients. Two Schotiky diodes, A4CR1 and A4CR2, are mounted between the EXT/MTR
ALC connector and the front panel casting for similar protection.

When [MTR] (power meter) leveling is selected, the power meter {HP 436A) is used in conjunction with
the internal leveling detector. U1A routes the power meter signal to a separate power meter log
amplifier. The internal leveling detector is routed through A4U6B and the input sampte and hold to the
main log ampilifier. The internal leveling detector compensates for the response of the power meter
and prevents instability while at the same time permitting reasonable sweep times.

SAMPLE AND HOLD DRIVERS, BLOCK K

Q10 and Q11 act as complementary pairs, controlling the input sample and hold, and error sample and
hold circuits respectively. The complementary pairs improve action of the sampling FETs A4Q5 and
A4Q6 by reducing the error signal passed through gate to source capacitance. The sample and hold
function of the ALC loop is used in conjunction with puise modulation. When L PULSE ENABLE is
high, and L PULSE is low, A4Q10A and A4Q11B turn on, causing A4Q10B and A4Q11A to turn off,
thereby initializing the HOLD mode.

The frequency of the sampling mode is dependent on the L PULSE input. When the system is used
with the HP 8756A or 8757A scalar network analyzer, the L PULSE input is a 27.8 kHz square wave,
controlling the gates of A4Q5 (Block I} and A4Q6 (Block E). The sample level is maintained during the
OFF pulse, thus preventing saturation of the log and main ALC amplifiers.

INPUT SAMPLE AND HOLD, BLOCKE

The input sample and hold function prevents the log ampilifier from saturating during pulse modulation.

A4U16 is a unity gain follower with internal feedback which buffers the detector input. A4R78 compen-
sates for the offset voltage of the operational amplifier. A4Q6 and A4C21 perform the sample and hold
function.
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Figure 8-30. Simplified ALC Block Diagram
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POWER METER LOG AMPLIFIER, BLOCKF

The power meter log amplifier is used in conjunction with the log amplifier in ALC mode [MTR]. The
power meter log amplifier sets the power level and takes care of low frequency variations. The log
amplifier (Block G) takes care of the high frequency variations.

A4U3B is a unity gain follower which buffers the input of A4USD. Logarithmic scaling is performed by
A4Q3A in the feed back loop of A4USD. The base-emitter voltage of A4Q3A is exponentially related to
its collector current, hence the logarithmic action of the amplifier. A4Q3B compensates the log amp
over temperature. A4USA is a standard non-inverting amplifier, with its gain controlled by A4R33 and
A4R32. AACRS3 prevents oscillation in the log amplifier.

LOG AMPLIFIER,BLOCK G

The logarithmic scaling function is performed by A4Q9A in the feedback loop of A4U17. A4Q9A
coilector current is proportional to the voltage at TP10 and exponentially related to its base-emitter
voltage. Therefore, A4Q9A emitter voltage is logarithmically related to the input voltage at TP10.

A4Q9B compensates the log amp against changes in reverse saturation current with temperature.
A4CRS clamps the output of A4U18 to 0.6V above the input voltage to A4U17, preventing oscillations.

A4UBA decodes MUX AOB and MUX A1B (Table 8-13) to select the proper offset voltage for power
calibration at the low end of the plug-in power range. In EXTernal ALC, the power levei calibration is
set with the front panel EXT CAL potentiometer.

A4U18 amplifies the logged output for comparison with the power level summing signal (Block H).
A4R10 adjusts the gain of A4U18, and calibrates midrange power levels.

Guarded-gate FETs A4Q7, A4Q8, and A4Q16 select the appropriate detector return for INTernal
EXTernal, and PM (power meter) leveling.

POWER LEVEL REFERENCE, BLOCKC
POWER LEVEL SUMMING,BLOCK H

A4U11 is a 12-bit microprocessor-compatible digital to analog converter (DAC), which latches data in
three 4-bit bytes. The —10V REF input sets the DAC for maximum output {TP2) or -+ 10V. The voltage
at TP2 is the product of —10V REF and the fractional binary input of the DAC.

The voltage at TP1is the sum of several voltages, depending on the operating mode of the plug-in.
A4U2A sums PWR SWP/COMP and AM inputs. In addition, variable feedback resistor A4R8 reduces
gain to compensate for detector deviation from square-law at the upper limits of the plug-in power
range.

The EXT CAL and FREQ TRK V inputs are summed through ampiifier A4U2C. A4R30, in the feed back
loop of A4U2C, provides temperature compensation for the log Amplifier and detectors.
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ERROR, SAMPLE AND HOLD, BLOCK

The error, sample and hold function prevents the main ALC ampiifier from saturating during pulse
modulation.

A4U2D pin 10 is the summing junction for the power level summing output and log amplifier output.

Under leveled power conditions, the voltage at A4U2D pin 10 is zero. A non-zero voltage represents
an error and forces a change in modulator current until power is leveled.

A4U2D buffers the error voltage. A4Q5 and integrating circuit A4US perform the sample and hold.
A4CT eliminates error due to the gate to source capacitance of A4Q5.

LOG AMPLIFIER SELECTOR, BLOCKJ

The log amplifier selector circuit selects a through path for the log amplifier, or combines its output
with that of the power meter log amplifier (MTR}. in MTR, A4R84 and A4C3 act as a high pass filter, to
shape the ouiput of the log amplifier, which is then combined with the power meter log amplifier
output. The combination of the two pravents instability when using certain power meters.

In switch Ad4U4: A and B are open, C is closed in INT or EXT DET mode. The opposite is frue in
MTR mode.

MAIN ALC AMP, BLOCK L
UNLEVELED SIGNAL, BLOCK M

Both inputs to integrator A4U9 are at virtual ground under leveled power conditions, allowing for
immediate response to an input error voltage.

A4R15 optimizes the speed at which the loop responds to power level changes.

When [RF BLANK] is selected on the HP 8350, L RFB goes low during retrace and A4U1D closes,
pulling current through A4C4, forcing TP5 high and turning on the modulator.

A4AC4 compensates for the response time of the ALC loop during power meter leveling to prevent
oscillations.

A4CRB8 and A4CR13 reduce the capacitive ioading of the integrator introduced by A4VR2,

Under unleveled conditions, A4VR2, AACRB, and A4CR13 will clamp the output of US at approximately
--1.2 and +8.9 volts, preventing negative or positive saturation. Under leveled power conditions, the
output of A4U9 should measure approximately +0.6 to +2V. When the output of A4US dips below
—0.6 volts, comparator U10 activates the front panel LED indicating unleveted power.

The MOD DRIVE voltage is converted o a current source to drive the modulator in the microcircuit package.
This voltage-to-current converter is found on the A2A1 assembly, attached to the A2 microcircuit.
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Table 8-13a.

Cannector Pin Descriptions

A4P1
PiN SIGNAL /0 TO/FROM BLOCK
1 EXT DET RET IN A842 P
23 EXT DET IN ABJ2 8
2 LUNLYL ouT ABP1-40, ATP1-29 M
24 EXT CAL 1 ABJ1-12 H
3 PWR REF Not Used G
25 FREQ TRK V IN A7P1-41 F
4 AM IN P1-Ad c
26 Not Used
5 PWRSW/COMP LY A5P1-23 C
27 5V i A3Pt1-6, 7 P
6 - 40V N P1-11. P
28 - 15V N Pz-28 P
7 + 10V iN P1-8 p
24 LRFB N P2-56 L
8 GND DIG P
Kit] GND DiG P
9 BD1 IN A3P1-9 AC
31 BDO IN A3P1-31 AC
10 BD3 IN A3P1-10 AC
32 BD2 IN A3P1-32 AC
11 BA1 iN A3P1-11 AC
33 BAD IN A3P1-33 AL
12 BA3 iN A3P1-12 AG
34 BA2 iN A3P1-34 AC
13 805 iN A3P1-13 A
35 B4 i A3P1-35 A
14 BO7 IN A3P1-14 A
36 BD6 IN A3P1-36 A
15 GND ANLG p
37 GND ANLG p
16 +20V Not Used
38 +15V 1N P2-28 p
17 —10v IN P1-13 P
39 — 40V IN Pi-11 P
18 LINSTH IN A3P1-8 A.G
40 Not Used
19 Not Used
41 LPULSE IN ATP1-23 K
20 INT DET1 iN AZA1J3-2 B
42 INT DET RET IN A2A1)3-9 P
21 Not Used
43 —10V REF IN ABP1-5 C
22 MOD DRIVE ouT AZA1J3-11 L
44 Not Used
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A5 FM Driver Troubleshooting

INTRODUCTION

For troubleshooting purposes, the A5 FM Driver is divided into three groups:
& YIG Main Coil FM Driver and YIG FM Coil Driver circuits.
¢ FM Configuration Controf circuits.

& Power Sweep and ALC Flatness Adjustment circuits.

¥YiG MAIN COIL FM DRIVER AND
YiG FM COIL DRIVER TROUBLESHOOTING

The most likely indication of a failure in these circuits is unpredictabie or no FM operation. A failure in
these circuits can also cause excessive residual FM or frequency offset.

Troubleshooting waveforms at various points within the FM driver circuits for FM input frequencies of
100 Hz, 700 Hz, 1 MHz, and 10 MHz are given in Figure 8-37. The waveforms are arranged horizontally
by test point and vertically by the FM input frequency. Figure 8-34 shows the test setup required to
obtain the waveforms.

NOTE: Before altering the switch settings on A351, write down the present configuration. Return the
switches to their original status after troubleshooting.

19: 1
SHEEP _PROBES
OSCILLATOR ‘: 9 NSCILLOSCOPE
- I . | S
St 5% a2 : E a2
S 5 npa 68 P
50 ] ;:aau e)
- "
i1y HP B3S70A
RF PLUG-IK
FURCTION GENERATOR
— o,
o~ o
B .
con [N cxooos OD sases
oao Ko ggmﬂg oe .
o £ ormem @ a,.
SIGNAL
. )

Figure 8-34. A5 Troubleshooting Test Setup

HP 83570A Service 8-591


https://www.manualsplus.com/

Prior to performing the test procedure, preset the A3S1 Configuration switch sections 5 and 6 to the
closed (0) position. Several of the troubleshooting waveforms require different switch settings. A
description of each switch setting follows: :

® For —6 MHz Sensitivity, set A3S1-5 to the open (1) position.
@ For —20 MHz/V Sensitivity, set A3S1-5 to the closed (0) position.
¢ For DC Coupled Mode, set A3S1-6 to the open (1) position.
" ® For Cross-Over Coupled Mode, set A3S1-6 to the closed (0) position.

NOTE: The HP 8350 front panel [INSTR PRESET] pushbutton must be pressed after each switch
position change in order for the selection mode to take effect,

1. Adjust the function generator frequency and amplitude controls to obtain one of the waveforms in
the first column (TP11) of Figure 8-37.

2. Verify the remaining waveforms in the corresponding row.

FM CONFIGURATION CONTROL CIRCUITS TROUBLESHOOTING

The FM configuration control circuits include the address decoder, control latches, relays K1 and K2,
and analog switches U3D and U11. incorrect or no operation in a specific configuration mode is the
most likely results of a failure in these circuits. The troubleshooting precedure for these circuits used
several of the HP 8350 sweep oscillator operator initiated self tests. Separate tests for each section of
the configuration control circuits are provided in the following paragraphs.

Address Decoder
Check proper address decoder operation by performing a minor address decoder self test.
On the HP 8350, enter:
[SHIFT] [5] [4] Minor Address Decoder Test
Check the Address Decoder outputs LEN4 and LEN 5 as shown in Figure 8-35.

§-92 Service HP 83570A
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* Enter: SHIFT 54
Trigger: LEN 0

Figure 8-35. A5 Decoder Timing Diagrams”
Control Latches

Control latch U16 is checked by performing a hexadecimat data rotation write to U16, and then check-
ing the outputs for the waveforms shown in Figure 8-2. The oscilloscope should be triggered from
UiBpinis.

Exercise U16 with Hex Data Rotation Write. Enter:

[SHIFT] [0} [0] Enters Hex Data command
[2] [GHz =]} [0] [4] Address location 2C04 (U16)
[m4] Hex Data Rotation Write

Check the outputs of U16 against waveforms shown in Figure 8-2.
Relays K1 and K2

A known FM input is applied and the waveform at TP4 in monitored. The Hex Data Write feature of the
HP 8350 is used to control relays K1 and K2. Connect equipment as shown in Figure 8-34. Adjust the
function generator for a 500 Hz 1V peak-to-peak output with a +0.5 Vdc offset (use function generator
offset control).

To check relay K2, enter on the HP 8350:

[SHIFT] [0] [0] Enters Hex Data command
{21 [GH=z 8] [0] {4] Address location 2C04 (U16)
IM27 [.] 18] Hex Data Write A8

HP 83570A Service 8-93
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Refay K1 should be open. Verify that the signal at TP4 is offset from being centered around 0VDC.
On the HP 8350, enter:
[Mi2] 8] [8] Hex Data Write 88
Relay K1 should now be closed. Verify that there is a signal centered around 0VDC at TP4.
To check relay K2, enter on the HP 8350:
[M2] [BK 8P} [8] Hex Data Write E8
Relay K2 should now be closed. Note the level of the signals at TP3 and TP4.
Open relay K2 by entering on the HP 8350:
[M2] [¢Bm ¢B] [0] Hex Data Write F8

Relay K2 should now be open. Verify that the level of the signals at TP3 and TP4 is less than pre-
viously noted.

Analog Switches U3D and U1

The analog switches are checked by using the Hex Data Write feature of the HP 8350 to control the
switches. A known FM input is applied and switch operation is verified.

Connect equipment as shown in Figure 8-34. Adjust the function generator for a 500 Hz 1V peak-to-
peak output.

On the HP 8350, enter:

[SHIFT] [0] {0] Enters the Hex Data Command
[2] {GH=z] [0] [4} Address location 2C04 (U16)
[M2] [dBm dB] [8] Hex Data Write E8

Analog switch U3D should be closed. Verify a signal at TP3.
On the HP 8350, enter:
[M2] [dBm dB] [8] Hex Data Write EO
Analog switch U3D should be open. Verify that there is no signal at TP3.
On the HP 350, enter:
[M2] [dBm dB} [8] Hex Data Write E8
Analog switch U22 should be set to the zero position. Verify that a signal is present at TP8.
On the HP 8350, enter;
[M2] [dBm dB] [GHz s] Hex Data Write EC

Analog switch U11 should be set to the one position. Verify that no signal is present at TP6.
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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 flainess. The power sweep DAC U17 is exer-
cised by initiating the Power Sweep DAC self test, and the DAC output is checked at TP8. On the
HP 8350, enter:

[CW] [SHIFT] [51 [1] initiate Power Sweep DAC self test

Verify the waveform at TP8 corresponds with the waveform in Figure 8-36.

SHIFT 51

P8

Figure 8-36. Power Sweep DAC Self Test Waveform
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Figure 8-37a. Troubleshooting Waveforms
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Figure 8-37e. Troubleshooting Waveforms
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A5 FM Driver Circuit Description

INTRODUCTION

The A5 FM driver is divided into three major sections: The YIG main coil FM driver, the YIG FM coil
driver, and the ALC flatness adjustments and power sweep circuits for the A4 ALC assembly.

The FM input signal from the rear panel of the HP 8350 swesep oscillator provides the input to both the
Y1iG main coil and FM coil driver circuits.

If the FM input frequency is 700 Hz or less, the main coil driver scales and buffers the FM signal,
producing an output that is summed with the tuning voltage. The summed signal is sent to the YIG coil
current source on the A6 YO driver. Thus, the main coil driver output is an extra tuning voltage input to
the YIG oscillator and may be used for phase locking, frequency offsetting, or low frequency FM
applications. The main YIG tuning coil allows frequency deviations (from center frequency} of up to
75 MHz. This frequency deviation is much wider than that provided by the FM tuning coil (10 MHz), but
the main coil is limited to low FM input frequencies.

H the FM input frequency is 700 Hz to 10 MHz, the FM coil driver scales and buffers the FM input signal
to produce the current drive for the FM ccil in the YIG oscillator. As mentioned above, the FM coil can
handle higher FM input frequencies (than the main YO coil). but it can only deviate up to 10 MHz from
center frequency. The main coil can deviate up to 75 MHz, but is limited to input frequencies of up to
100 Hz.

In DC coupled mode, FM signals are sent only to the FM coil driver circuit, regardless of input
frequency.

Relay switches provide the option of selectable sensitivities of —6 or —20 MHz/Volt and/or DCcou-
pling the FM input to the FM coit driver circuits. In the DC coupling mode, the main coll driver is shut off
and the FM coil driver operates over the frequency range of DC to 10 MHz with —20 MHz/Volt
sensitivity. The relay switches are controlled by the state of the configuration switch on the A3 digital
interface assembly.

The ALC flatness adjustment circuit is used to flatten output power versus frequency by introducing
an error voltage into the ALCreference channel. The power sweep circuit is activated by the front
panel [POWER SWEEP] key. Power sweep produces a scaled ramp that is summed with the ALC ref-
erence voitage. The resultant signal causes the output power 1o increase as the sweep progresses
{the amount of which is selected on the front panel).

HP 83570A Service §-101
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YiG COIL FM DRIVER, BLOCKB ANDE

The YIG main coil FM driver scales and buffers the HP 8350 rear panel FM input signal for FM frequen-
cies between DC and 700 Hz. The output is summed with the YO main coil’s tuning voltage on the A8
YO driver board. Low frequency amplifier/filter and low frequency sensitivity select circuits make up
the YIG main coil FM driver.

A5R2 and A5C1 form a low pass filter that eliminates input signals much over 700 Hz. The signal
coming out of the filter is buffered by difference amplifier ASU7A. The gain of ASU7A is about 0.61. The
output of ASU7A drives the low frequency sensitivity select/amplifier circuits. Relay A5K2 is used to
control the overall gain of inverting amplifier ASU7B by changing the input resistance. Relay A5K2 is
either open or closed {shorting resistor A5R8) according to the status of control line 8MHz/V SEL is
determined by the position of the configuration switch on the A3 digital interface board (the positions
of the switch are described in Section I, Operation).

The overall gain for the main coil driver is about 0.05 with —6 MHz/Volt sensitivity selected (A5K2 open)
and 0.19 with —20 MHz/Volt sensitivity selected (ABK2 closed). The output of ASU7B (TP3)is summed
directly with main coll tuning voltage on the A6 YO driver board. The YIG main coil driver is shut off with
analog switch A5U3D when the DC coupling mode is selected (on the A3 board configuration switch).
When this mode is selected, the L. LO FM OFF (Low = Low Frequency FM OFF) to be true.

YiG FM COIL DRIVER,D,F, ANDH

The YIG FM coll driver scales and buffers the HP 8350 rear pane! FM input above 700 Hz. The output
current drives the FM YIG coil. The FM coil driver is made up of a high-pass filter, buffers ABQ5A and
ASQ5B, video amplifier ASU10, operational amplifier A5U19, and unity gain follower A5U20.

The high pass filter is made up of A5C2 through A5SC8, A5R11 and A5R12. The filter has a 3 dB cutoff
frequency of about 700 Hz. When the FM driver is configured for the crossover mode (via the A3 config-
uration switch), the FM coil driver passes FM input signals from 700 Hz to 10 MHz. In the DC coupled
maode, the main coil driver is shut off and controliine L DC couple is true, activating refay K1, This shorts
the high pass filter network, and the FM driver is active for input frequencies from DC to 10 MHz.

Selectable sensitivities of -6 MHz/Voltand —20 MHz/Volt are available. The sensitivity is determined by
the A3 configuration switch. The configuration switch affects control line 8MHz/V SEL (1= —6 MHz/V,
0= 20 MHz/V). When 6MHz/V SEL is low, relay A5K2 is activated, shorting capacitors A5C4 through
ASC6 and resistor A5R11. the combination of A5C2, A5C3, and A5R12 still form a high pass filter with a
cuttoff of 700 Hz. Note that in the DC coupled mode, the sensitivity is always —20 MHz/Volt.
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The output of the filter network is limited to about + 3V with a network made up of ABVR1, ABVRZ,
ASR14, A5R15, ABCR3, and ASCR4. A5Q5A and ASQ5B are connected as emitter followers and buffer
the output of the filter network 1o video amplifier ASU10. Analog switch ASU11 is always set to switch
position zero. Frequency response shaping to compensate for the roll-off versus frequency of the
FM coil is produced by the network made up of A5C11, ASC12, A5C14, ABR21, ASR22, ASR23, ASR75,
and ASL1 connected across pins 8 and 4 of A5U10. This network is actually in the emitter of the input
differential amplifier of ASU10 producing greater gain with decreasing impedance. Figure 8-38 shows
the approximate response versus frequency of the YIG FM coll and the compensation network.
Adjustments ABR19 (FM OFFSET), ASR75 (HI), and ASC14 {L.0O) adjust the shape of the compensation
network response.

A
COMPENSATION
NETWORK
RESPONSE e
u
w
b
o
[+ 5
122
Lt
e
FM COIL
RESPONSE
T >
0 10 MHz FREQUENCY {Hz

Figure 8-38. Plot of FM Coil Response Versus Frequency

The differential cutput of U10 drives the wideband output current driver, ASU19 and ASU20. The
voltage difference between the outputs of ASU10 at pins 6 and 7 is converted 10 a proportional current
which directly drives the YIG FM coil. The overall voltage gain of the output current driver is about
2.0{between A5U10-6 and TP6). Resistive divider A5R30 through ASR32 sets the FM coll drive scale
factor.

HP 83570A Service 8-103


https://www.manualsplus.com/

ADDRESS DECODER, BLOCK A

Address Decoder A5U18 generates two control lines (LEN 4 and LEN 5) by decoding the state of
address lines BAO-3 and control line L INST 1. LEN 4 (Low Enable 4) loads data into the control latch
and LEN 5 (Low Enable 5) loads data into the power sweep DAC.

CONTROL LATCHES, BLOCK C

Control latch, A5U16, stores the state of four control lines that are used to set the signal path and
amplification factor of the FM input signal. The state of the control lines is determined by the position
switches 5 and 6 of the configuration switch on the A3 digital interface assembly. The control lines are
loaded into A5U16 from data bus lines BD2-BD5 when the LEN 4 signal from A5U18 makes a low to
high transition.

ALC FLATNESS ADJUSTMENTS, BLOCK |

The purpose of the ALC flatness adjustment circuit is to produce an RF output signal that is as flat as
possible across the entire frequency band. The input of the ALC flatness circuit is a 0 to 6 volt ramp
(infull sweep) labeled FREQ TRK V (Frequency Tracking Voltage). This ramp is dependent on the
frequency START and STOP settings, so it will always be at least a portion of the 0 to 8 volt range.

The FREQ TRKV ramp is applied to four parallel circuits, each one adjusted to take affect at a different
frequency (i.e., voltage threshold of FREQ TRK V) as the sweep progresses from START to STOP.
Since the four circuits are identical {(A5Q1, A5Q2, A5Q3, and A5Q4) only the A5Q1 circuit will be
discussed. ASQ1A is connected as a diode, is always conducting, and is in the circuit for temperature
compensation of A5Q1B. The setting of adjustment BP1 (A5R34)} determines at what point on the input
ramp A5Q1B will conduct. When the summing point at the junction of ABU2C and A5R33 is at zero
volts or greater, A5Q1B will conduct. The junction of resistors A5U1B and ASU1A form another sum-
ming point. ASU1B applies a positive-going ramp from A5Q1B to this summing point, and a negative-
going ramp comes through ASU1A from the output of A5U14C. Slope adjustment SL1 adjusts the
amount of negative-going ramp contributing to the summing junction through ASU1A, and thus deter-
mines the resultant contribution of the A5Q1 circuit to the input of ASU14A. That is, the resultant signal
may be either a positive-going ramp or a negative-going ramp as required to make the RF QUTPUT
signal flat over that frequency segment.

The composite correction signal from the four flatness adjustment circuits (A5Q1 through A5Q4) are
summed at the input of ASU14A and then are applied to the power level reference in the ALC circuit.
This composite correction signal can be found on TP1. Overall tilt is adjusted by SLP (Siope) adjust-
ment ASR48.
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POWER SWEEP, BLOCKH

When POWER SWEEP mode is selected at the front panel, LEN 5 {Low Enable 5) is generated by
A5U18, enabling A5U17 on. This allows power sweep data from data lines BDO through BD7 to be
loaded into A5U17. This data selects the gain of A5U14B by connecting or removing resistors in series
with the input to A5U14B. The signal path of VSW, voltage sweep signal (0 to +10V), is through the
selected gain resistors in ABU17 to input pin 6 of ABU14B. The feedback resistor for A5U14B is aiso
within A5U17 and is internally connected to the input of the amplifier stage. The output of ASU14B is
summed at the input of ASU14A with the ALC flatness signal. The output of this block is sent to the
power level reference in the ALC circuit.

When the plug-in front panel SLOPE key is pressed, data fines BDO through BDY redefine the gain of
the power sweep circuit to compensate the slope of the RF output in dB/GHz
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Table §-14. Connector Pin Descriptions

A5P1
PIN SIGNAL 10 T0/FROM BLOCK
1 NG
23 PWR SW/COMP ouT A4P1-5 n
2 LO FREQ FM out A6P1-25 E
24 FREQ TRK V IN £2J1-36 |
3 NC
25 VSW IN P2-64 G
4 NC
26 NG
5 L INSTY in A3P1-8 A
27 +5V i A3P1-6,7 J
6 NC
28 ~15V IN P2-28 J
7 +10v IN P18 J
29 NG
8 GND DIG J
30 GND DIG , J
9 BD1 N A3P1-9 c6
31 BDO iN A3P1-31 e
10 BD3 IN A3P1-10 CG
32 BD2 IN A3P1-32 CG
t BA1 IN A3P1-11 A
3 BAO IN A3P1-33 A
12 BA3 IN A3P1-12 A
34 BA2 IN A3P1-34 A
13 BOD5 N A3P1-13 6
35 BD4 i A3P1-35 e
14 BD7 IN A3P1-14 G
36 BD6 IN A3P1-36 G
5 GND ANLG NOT USED
37 GND ANLG J
16 +20V IN P1-7 NOT USED
38 +15V IN P2-29 J
17 — 10V N P1-13 J
39 FM RET iN P1-A3 B
18 NG
40 FM IN IN P1-A3 B
19 NG
41 FM RET IN P1-A3 B
20 Hi FREQ FM RET ouT £9.6 H
42 NC
21 HI FREQ FM ouT A9J6 H
43 NG
22 HI FREQ FM RET ouT A9J6 H
4 NC

HP 83570A
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Figure 8-39. FM Driver Component Locations
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A6 YO Driver Troubleshooting

INTRODUCTION

The A6 YO driver assembly, along with several chassis-mounted and motherboard components, is
primarily responsible for controlling the RF output frequency. A failure in this assembly usually results
in large frequency errors that are independent of sweep time. (Frequency errors that change with
sweep time are usually related to delay compensation. Refer to A7 Troubleshooting.) Frequency
errors on the order of 500 MHz or less may be due to improper calibration. The problem may be
relieved by performing the frequency accuracy adjustment in Section V.

GENERAL

Check that all power supply voltages are present. +20V {on the A6 assembly) and —40V (on the
A8 Motherboard) supply the YO. Ensure that cable plugs are correctly seated over the correct jacks
throughout the plug-in. With the line power off, remove and reseat the A6 assembly to assure good
motherboard contact.

NOTE: Unless specifically stated otherwise, the troubleshooting waveforms and voltages described
below occur when the plug-in is sweeping across its full range (INSTR PRESET conditions).

SWEEP CIRCUITRY

A failure in the sweep circuitry may cause the YIG to sweep between improper frequency endpoints or
not sweep at all.

1. Check the YO DRIVE V (TP14) for the waveform shown in Figure 8-44. {f this waveform is correct,
troubleshooting should continue with the YO drive circuit section below.

a. IfYODRIVE Visincorrect, check BVTUNE (TP4) for the waveform shown in Figure 8-43. [fitis
missing or of the wrong ampiitude, trace the problem back through the inputs of AGU10 (both
should be close to 0Vdc) to the sweep ramp output of the 8350.

b. If the waveform at TP14 appears to be level-shifted, check —10 VREF (TP3) for —10 Vdc¢
+1mV. Then, check TP2 for approximately + 8.5 volts. If this voltage is incorrect, select a CW
frequency of 26.5 GHz and press [SHIFT] [5] [2]. Check TP2 for the waveform shown in
Figure 8-48. If this fails, check address decoding and the DAC latches using the digital control
troubleshooting procedure described below.

2. 1If BVTUNE is correct, check SC VTUNE (TP1) against the waveform shown in Figure 8-43. If it
appears to be bad, run the scale DAC test by setting a CW frequency of 26.5 GHz and pressing
[SHIFT]{5][2]. Check that ABU9 pin 17 is at —10 Vdc. Then check TP1 for the waveform shown in
Figure 8-48. If this fails, check address decoding and the DAC latches using the digital control
troubleshooting below.

3. Check +20V FREQ REF (TP13) for +20 Vdc +10 mV. lf it is not, trace the supply voltage back to
the 8350. Then check that SUPPLY VOLTAGE CORRECTION (TP15) is at approximately
—11.4Vvde. if it is not, troubleshoot ABUT1.

4. Finally, check that the summing junction, ABU16 pin 2, is at 0 Vdc. If it is not, troubleshoot AGU16.

HP 83570A Service 8-113
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YO DRIVE CIRCUITS

1. Check +20V FREQ REF at TP13 for +20V =10 mV. If it is not, troubleshoot back to the main-
frame supply.

The circuitry surrounding A6U24 and chassis-mounted Qt is responsible for converting the
YODRIVEV to a drive current for the YO coil. A failure here will usually result in gross frequency
eirors.

2. Press [INSTR PRESET] to sweep the entire range of the plug-in. Check TP12 for the waveform
shown in Figure 8-46. 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 osciliator.

3. Check TP186. This voltage should track the YO DRIVE V (Figure 8-44). If it does not, troubleshoot
ABU24, ABQ3, ABQ2, chassis R1 and R2, and chassis Q1.

a. Rt and R2 can be checked by removing one lead from the motherboard. The ohmmeter
reading should be approximately 66 chms.

b. Remove the chassis-mounted drive transistor, and check the collector-base and base-emitter
junctions with an ohmmeter. These junctions should show only a few hundred chms when
forward biased, and a high impedance in the reverse direction. If Q1 is found to be shorted or
opened, make sure that protection diodes A6VR1 and ABCRS are good before replacing the
transistor.

¢. ABQ3and ABQ2 can be checked, using the procedure above, while they are still in the circuit.
The line power should be off.

d. Motherboard components, ABCR1 and A8VR1, protect the YO coil from high voltage tran-
sients. Measure the voltage drop across these components to determine if they are shorted.

e. If all the above components appear to be functional, suspect A6U24.

INTERRUPT CONTROL, BLOCK E

1. Place the A6 assembly on an extender board. With an oscilloscope, check L SSRQ {P1-23) for
approximately +4.5V. Since band-switch circuitry is disabled, the only time L SSRQ should be fow
is when used in conjunction with external equipment requiring a stop sweep, or when pro-
grammed through the HP 8350 auxiliary programming connector.

a. If L SSRQ is low, check that ABUS pin 3 is at ground. If it is not, check the L BSE line for
approximately -+4.5V. Then froubleshoot switch ABUZ26.

b. IfABU26 is good, ensure that ABU17A pin 5 is not held high. I itis good, chances are that other
fines are pulling L. SSRQ low. Refer to HP 8350 Operating and Service Manual to determine
the source of the error,

Service HP 83570A



https://www.manualsplus.com/

s —

~— A xm» LELE

N
&
r“‘—”““;*““}
b

o@

E_‘E

1 ]
1 1
3 ] Vo
- az ; Ji_.lw 22 Do, tJ,..@IIET;A k4 A.Ewsan HEA “
_ _ 224 i n CLICTER el
N (D I :
RN [ HOLVTII080

d33IMS YOSER

SIINS U4 (3) . : _ o :

e WIATNG 118D W4 B14 — ¥ e D

; T b G 248
N I
2 F—— Znihlzv* tr S < :ﬁmfﬁlr tee
1 [ [ | i
” ! ! H e )
e B34 S8 HOLH e . J::.ﬂmlﬂfwmn VJM’;EJ _ < it T,m? g !
: I 1 t
£ i : !
i ] r :
] ; i .
> b Bt Lo gun
ELEERN T e S - miw A B — : [
: ) t 1 1 ! !
i ¥3A0DIQ S53HAOV(Y) 14 _ | o K m _ i« ’
. F 1
* “ [ w |
[ ﬁ ]
i H
i
R — e m
B T e e e e e e L + M le%] I R T 5 T S JFA Tcn e
1 ET S——
! JE— (s 501 — . ) T w o MM & - son
! tﬁ:wmzwmv «x T TG 75 Eh T i o 01 gprne £
w SNES/HFLT @i @ — | E=in , s T 2 & 1 by
) }Fw)u._‘u. NESSUFLITS Ssvwg Hol S !mm[il & + L. ] 3
N * i IWM.MEJIV. ie i M it m Lat] H
! 4
: . ST ia _ 53 v
T erlﬁonﬁ,ﬂ i o ! v tewm«M%MH
L H '
C e W3ALEQ W4 V100 NIVW 514 SEHOLYT TouINGD () ] t -
3 |
' A ZHAOZ=US T H3LTI4 oldi
S MERKsaNag . SEVd MO - _ i
1 e ——
4 =
= 1
I35 — ﬁ
)

o e

HITUSIONY D3us MO ()

HRLYT1E050

. [
Erd o Hik id £ tir _

“ OMYORMIHLON “ CEEL “

HIATHG W4 oY



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

WS HI0L [ WAL O 9V 09-§ #mBLy

&

. - ¥iE wde £ £da ar T
— _ w ha )
] T
§ +
! \ +
‘ dHODINS B i ] 1 TR e FODINS Hhd - !
e : i P [ { [ - s
w LI ' tal

2%
=0

oW ¥ 0/d ) SINIWLSNPGY SS3MLYH S (D
- w Bl
‘ i ,ﬁ
t
- YAATHO 10D MA D14
[
:
—— i & ! i a
—D» _ . | l3w wd s T m * S BEL
g £ € i i P
“ A E o x & ¥ . %
. Sk ars ¢
‘ 1y W3 vl I A\T [} ] ] sat | S
HOLYTIIO50 ) ’ 1% ! "
2IA &Y . - m G\M\O
-- I
—i
. 1
‘ b HIAIHD INIUHNS Lndino () H3LA1T GI01ACDH w ——
;
!
2 1
i b s
; H Lyats -
| | “ ! : A‘finm.zmmv i
, : ALIATLISN
| _
|
w _
I
v P _ 1
' [ 1
y, ! 43AT8Q W3 0D NIVW 9IA
- ! 240 B4 4713 ¢
& i t
L nzimazsasy
1 m 4!&% 24 vid M ?_M.x.}wyzwr.w
'
’ : . PO
ha O OY T T i j T g e o1 i i .Ei
td m 9K | _ _ oA M acs.\:
P e [ £l i — Fumwzmm ——
"AAIMQ DA SV O/d ! Tt S 440/NO BAHL 07 NIvE
-- Y
QuYOBaHION @
BY 0fd :



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

—r — [ JR— —— — R s—— Jv— . — e s [ —
i
>m <O mmm<mm (B) TUNING YOLTAGE BUFFER AMPLIFIER
RS
! 83545-60044 ——
i = . 1 (CISCALED VOLTAGE TUNE DAC
‘ 1SV aeg e —
ol ] g i E) orrse
-
T .
. rea o
_ s . WIS § 10
TR 1 4 i
(&} ADDRESS REGODER 15vE _
aar
B25 ), i
N ) {
E %LM_ H
: | S———
e A .
i & & r
] o —4° 4
— RETS1
— .« = w
B E:an
W
" () INPUT DATA LATOHES
1 {£) SWEEP CONTROL/INTERRUPT LOGIC ! e
1 BAND SWiTCH w
4 |
|, DATA BUS
o . & X
R,
Lra BE RS |
1§ LT
e ——
1 :
FI=23104dT5 1 —
sao =
Sira
e HiEY RET
23 H
Tout .
i sasv ristians :
ety s | -
i e e Nz
i6.2K BT 58 8FT 2 x m
HEVE ;!ML_U-, r—
o BEHD OF SWEEP INTEHRUPT sy %
o (F) FREQUENCY CAL S
Pi-istsn L o5 e £1-3006T)
e oS e teIne
] EL eremema
[
I T
] T
oy PN L by, G
=L 55 RES
e 3
§
-15uF
“ Ay
BATA BUS
<
—-“— - — e — e - - ——— - [ . [— s — —

SERIAL PREFIX; 2520A


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

— v e —— [ s [y o —— o s 1
. A8 MOTHERBOARD
(D) SUMMING AMPLIFIER @) -10v REFERENGE
wmed. 1 T
¥ ﬁ
“ e L RS aug
b g 200 o . Pregie)
w w rm. AR, ..r.l_ww REF —
Ri3 —
R 3 1L

DLNIERP COME

&1
S

3‘3_?.[[
Lo Faeq wx'
TPz
R R3E
@ e | B e _
L g3 ors I
T
|
g Rl B —
(G +R0V TRACKING AWPLIFLER e 150K s i
FREG CAL .W. sl
nze o 3t
st Aw o
=] g pesimen
RIS /V
nar +15v
@ 15.0e arit m‘%v m 2%
) F24,0 NG TASE COTRESTISR =0
i
v i
_ &) Y16 COH. GURRENT SOURCE _ a copv P
; ares mrasee L :
ﬁ t
'
m ol i
:
{ d] i
| J— i : ; ]
W._:; azpr [Zd £ w_u
:
i i '
1 ?1. , m
'
i f
‘.
' &
: 7
\ coLLczTon Hy
§
() FREQUENCY CAL SWITCHES/OUTPUT DATA BUFFERS : i Em §
yg, e : A .
1 S S ——
Lsu ¢ acaen f 111 155 4 : i sag ] ]
e . st
6434 inMHmia N Y
5 — H —
i 2l5[i5|s]rfa[s]i0 : SITTER coll E
P g e n frment St 12
AL ay;
Bepl i ®
= 2 w2
: s=ibest [, ¢ Lo
Seineseb TR e
D lOl\. —— g o L i bl
2 ERALE LR i o 2] b
He —o o ne LA~
)
& o.M f R w
i « 4B s Hi:h:o..h@lﬂw;ui
EE _
ﬂLLll‘ HESECT)
y A _
—— —— ——— [— — - [E— — s

Figure 8-51.


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

o — o —— [— — —— JR— e — — J—— $
I A8 MOTHERBOARD
—® SWMMING MMPLIFIER (@) ~1ov REFERENGE
s
RH 517 ~tgvE
5 yrse 100 2o e I
. - ms L
——————— m E G xS wes e ﬂmv 500 %u._ i 1
10V EE 200k et ﬁw_wmg J;IH\I! EN Py . m I Pi-BOUTY —
H ¥ ¢y (5]
i [ ALE Tz Fe 0¥ Rew m
| 8 —em Tl e i
. ; A sa
R i Fisk | m@ 5,05y M i b4 nmqw,.
2umEre conp _ i i
e 77 IBE tay e
L 200x v [ ) ,
L0 FREQ Fh szs lam —
206 200 i —
&30 wsl o i i
ortsE] 102 1145k e
. anap
t v _ i I
G ors _
w2 f
50K t
1 M I
uee |} T4 i
T T Yt S o o '
el alr —— ; ] i
ARG i — ; .
" - T ausn Aﬁ. T 10 BRIVE ¥ ! m —
N Ba ¥ EH i
& rePCTEIER P 1 s nex ot ] v ; I
FREG SAL e k L .
nze v 27 511 |
i M ok e o i
‘ i
_ 828 q _
SUBFLY V0y7a8E TORRECEIDN 540 _ —
m I “
i
i
: |
— (B) 16 coil. CUARENT SOURCE ‘ — g | 07 e
b i
. _ 2 420V FREQ REF _ i
i ]
H 1 wm —
' :
O 1
T P LT : “ —
r . : rer
aI¥ ® EYE ' A : H Aqummu,ﬂaz
P 1 . [ |
s H |
) wer Fonr  bame Yons lmios W by
. s w
¢ -iox iy ~Fov ® ‘ &
! o ST SOLLEGTOR
- BUFFERS k m m
a 2200 gy mw ¢
mr L f i £ PP
T | - whe U3 [, ! !
LN 5 b4 20 {oFFETY S L LY o L PATE
m __BLESHL1S 31 ! | i
. I
et 3-8t - .
. = 2[af4[s]n )i LTI 2i3lalnlelziatalin 3.2 4 . nY EHITTER CoiL ———
1 2 T )
s LN el I A8 YiG 050
jex Sy FEM Y
. o5 ¥ S ens ) d
w..mﬂ .| ALE R e
3 e ) _ . b
A r—f g o Aw“ _
. WY — /w. [ sl REET — E
: e i Nl
= . L IR i
A
| ey
_ J—
. [ —— [ —— —— JI— [ —— - . s s —

Figure 8-51. AG YO Driver, Schematic Diagrams


https://www.manualsplus.com/

ManualsPlus.com



https://www.manualsplus.com/

2. Check the edge-connector pins P1 through P3 {LSIRQ) and P1-1 (LRTS).

a. L RTS should appear as illustrated in Figure 8-43, with a low pulse occuring at the end of each
forward sweep. If L RTS is not correct, trace the problem back through the plug-in intercon-
nects {o the HP 8350.

b, LSIRQ should puise low briefly for end of sweep interrupts as illustrated in Figure 8-43. If
these pulses are missing, but L RTS is present, suspect ABU21C, ABU17B, or control lines
from ABU22.

c. If LSIRQ stays low, or the pulses are exceptionally wide, check A6U22 with the procedure
outlined under digital control. I ABU22 is functioning, the HP 8350 microprocessor probably
did not receive the interrupt. Trace this signal back to the HP 8350.

DIGITAL CONTROL, BLOCKS A, C, ANDH

The address decoder, the input latches, and frequency cal switches/output data buffers comprise the
digital control for the A8 assembly. A failure in these components usually results in large frequency
errors.

To check the address decoding circuitry, enter [SHIFT] [5] [4] and perform the following:
1. Examine LINSTZ (P1 through P18) for activity. If none is found, troubleshoot the A3 assembly.

2. IF LINST2is functional, check each of the LENn lines (A6U25) for the pulses shown in Figure B-47,
If these are correct, but the address lines show activity, replace ABU25. If the address lines
seemed locked high or low, troubleshoot the address buffer on the A3 assembly.

NOTE: ABUS3, ABU4, and ABU7 are checked by reading data while changing frequency calibration
switch settings. Before altering the switch settings on ABS1 and A632, write down the present config-
uration. Return the swiiches to their original status after troubleshooting. If this is not done, the
frequency endpoints will have to be recalibrated.

3. To check status buffer A6U7 (Block H), press [INSTR PRESET]. Set the HP 8350 for a 5 second
sweep rate and make the following key entry:

[SHIFT] [0] [0} Enters the Hex data command
[2] [GHz] [8] [6] Address location 2C86 (U7)
[M3] Hex data read

The hex digit keys displayed in the HP 8350 front panel FREQUENCY/TIME window should
change as the status read by ABU7 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
ABU7. Switches S1 and 52 can be toggled to test the last two bits.

HP 83570A Service
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4. ABUS3 and ABU4 can each be checked with hex data read (see above) at address 2C84 and 2C85.
The hex digits should change with the corresponding frequency calibration switches.

5. Exercise ABUIZ22 with hex data rotation write. Enter:

[SHIFT] [0] £0] Enters Hex Data command
[2] [GH=z] (8] [3] Address location 2C83 (U22)
[M4] Hex Data Rotation Write

Check the outputs of ABU22 against the waveforms shown in Figure 8-2.

6. The remaining three latches, AGUS8, ABU13, and ABU18 can be checked by selecting a CW fre-
quency of 26.5 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 8-48, If these 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,; BLOCK J

Check TP3 for ~10Vde +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 A8U23 pin 2
for ~6.95 Vdc +0.15 mV. If this voltage is incorrect, replace ABU23. Check A6U20 pins 2 and 3 for
—6.95 Vde +0.15 mV. If either measurementis incorrect, troubleshoot ABU20 and associated circuitry.

CW FILTER, BLOCK K

Relay A6K1 and A6C14 reduce residual FM by filtering the noise from the YO Coil current. The relay is
actuated by a line from A6U22. To check the data line, press [CW] on the HP 8350 and enter;

[SHIFT] 0] [0} Enters Hex Data command
[2] {GHz] [81 [3] Address location 2C83 {LJ22)
[M23 Hex Data Write

[0 [0] [BK&PR] Enters hex data 00 and FF

Alternate between 00 and FF. Check A6U22, pin 8. If it is dead, make sure protection diode AGCR5 is
good. Then replace ABU22.

It ABU22 is working, alternate between 00 and FF, as described above, and verify that contacts in relay
ABKT are opening and closing.

8-116 Service HP 835704



https://www.manualsplus.com/

M58 LSB

FRONT PANEL DISPLAY

PEN {1 [
CLgSEDEO}} A E Blaie Q E | X
yla]elr]s)sjafsla]jo
TO FRONT GF
y A6 ] —* pysan
4
B - DEPRESSED SWITCH POSITION
Hexidecimal Binasy Decimal

G 0006 G
¢ Q001 1
2 00ie 2
3 0011 3
4 0100 4
5 G101 5
& G110 4]
ki GIH 7
8 1000 8
9 1001 9
A D10 3t
b 101 H
C 1100 12
d 1101 13
E PHIG 14
F P 15

HP 83570A

Figure 8-42. A651/82 Switch Configuration

Service

8-117



https://www.manualsplus.com/

~ 2V

SCV TUNE
ABTP?

~10V

BV TUNE
AGTP4

~ +4.5Y

LSIRQ
ABTP1-23

ov
~ +4.5Y

o~

ov

—— e . ——

LRTS
ABTP1-1

Figure 8-43. A6 Sweep Control and Interrupt Waveforms

HP 83570A

Service

8-118


https://www.manualsplus.com/

VDIV

Figure §-44. YO Drive V (A6TP14)

BV/DIV

Figure §-45. DLY/EXP Compensation (A6TP06}

10V/DIV

e

Figure 8-46, Emitter/Coil Waveform (A6P1-20)

HP 83570A

ov

ov

av

Service

8-119



https://www.manualsplus.com/

= ~ 460 psec Fo-

|

i i

LINSTR 2 ! L
g N A A D I A e S N B I| P

{ |

1~ 28 sec ~40 psec!

LEN # | i

| |

i i

i |

LEN1 ! ]

] o

i i

i i

LEN 2 ! 1

: { i

1 i

. 1 1

LEN 3 | 1

I ! ;

[ :

LEN 4 i i

| i }

i |

i 1

LEN S i i

| ' |

I

LENE F i

l ® Enter: SHIFT 54

Figure 8-47. A6 Decoder Timing Diagrams®

8-120 Service HP 83570A


https://www.manualsplus.com/

i ~47 ms L
! !
! ;
AW e -
SCV TUNE OFFSET*
(ABTPT) (ABTPZ)
T — 2

3
£
1
!
!
1
1
i

LN e IBBEBEERERELAERE R R ERRAREERE
L ;illllii]il!l!llllllll]l!!;l
LEN2 ] |
?illli!]li!l[iili!llllIilifl
SB _f1 FTMj'L op
51 j'1 I f”L 01
52 ,fi IR E'L 02
53 _t1 I ?’L 03
$4 4“1 g Fl_ 04
85 4“1 M FTM 05
$6 m[—i 1 'L os
§7 4‘3 M ?1_ 07
s8 _[1 M FT_ 08
$9 4“1 M M. o
sig J I fj_ 018
$11 j“lnr1 %TM 011

Set CW = 265 GHz
Press: SHIFT 52

*Wavefarm at TP2 will have slightly rounded edges due to larger feedback capacitor.

Figure 8-48. DAC Test
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A6 YO Driver, Circuit Description

INTRODUCTION

The A8 YO driver assembly converts the tuning voltage from the HP 8350 mainframe into a drive
current. Q1, mounted directly on the plug-in chassis, is the current driver controlling the frequency of
the YIG oscillator (YO).

Multiplying digital-to-analog converters (DACs) scale and offset the buffered tuning voitage to the
frequency end-points of the plug-in. A summing amplifier adds delay and exponential compensation
and low frequency external FM. The resultant waveform at TP14 is then converted to a current-drive
for the YO's main coil. Sweep control circuitry interrupts the microprocessor at the end of each
sweep. (Band-switch circuitry is disabled in single band plug-ins.)

TUNING VOLTAGE BUFFER AMPLIFIER, BLOCK B

ABU10 receives the tuning voltage from the 8350 mainframe and buffers it for use on the rest of the
board. The circuit Is arranged as a differential amplifier, with the tuning signal appearing at the invert-
ing input and the cable shield at the non-inverting terminal. This provides good common mode rejec-
tion to eliminate noise picked up on the cable. The waveform at TP4 is an inverted ramp, ranging from
0 to —-10V for sweeping the full range of the plug-in. See Figure 8-43.

SCALED VOLTAGE TUNE DAC, BLOCK D
OFFSET DAC, BLOCKF

ABUG is a 12-bit multiplying DAC, which scales the tuning voltage according to the binary pattern loaded
at its inputs. Inverting amplifier ABU15 and emitter-follower ABQ1 are included in the feedback path to
provide the current gain needed to drive later stages. ABCR1 prevents transients from damaging the
DAC during turn-on. ABC1, along with the DAC’s internal feedback resistor, determine the bandwidth of -
the circuit. The waveform at TP1 is a scaled ramp, with a maximum range of O0to +10VDC. See Fig-
ure 8-43.

ABU19 is a 12-bit multiplying BAC which scales a stable —10V REF voltage according to the binary
patternloaded atitsinputs. Inverting amplifier ABU14 works with the DAC's internal feedback resistorto
provide a programmable offset voltage between 0 and +10Vdc at TP2. in the B3570A plug-in, TP2 is
typicaily -+8.5 voits. AGCR2 protects the DAC from turn-on transients. ABC11 and the DAC'’s internal
feedback resistor determine the bandwidth of the circuit.

SC V TUNE and the offset DAC function together to determine the frequency of the YIG oscillator. The
offset DAC determines the start frequency while the scaling DAC sets the gain of A6U16 so that
SCVTUNE determines the high end frequency. For full band sweep, the entire 0to —10 volt V TUNE is
scaled and offset to sweep the YO from 9.0 to 13.25 GHz.
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INPUT DAYA LATCHES, BLOCK ¢

Four octal latches store various signals inciuding the digital data for the scaling and offset DACs, and
the control signals for the sweep control/interrupt logic circuit. Each latch is clocked by a separate line
from the address decoder to store the byte of data appearing on the data bus.

ABUS stores the 8 least significant bits (S0 through S7) for the scaling DAC , ABU9. The remaining four
bits (S8 through §11) come from half of A6U13. Similarly, the least significant bits (O0 through O7) for
the offset DAC come from ABU18, with the remaining four (08 through O11) coming from the other haif
of ABU13. The 8350 microprocessor multiplexes the two numbers so that they can be loaded in
three bytes.

ABU22 is a control latch which stores commands from the HP 8350 from the control lines used on the
A8 YO driver assembly. (Several of these signals are associated with band-switching circuitry used in
multiband plug-ins and therefore are not used in this application.) The command byte is latched into
ABU22 when LENS pulses low. Refer to the summing amplifier, YO coil current source, and sweep
cordrolfinterrupt logic sections for detailed descriptions of these control lines.

LRFBRQ is not used in single band plug-ins.

+ 20V TRACKING AMPLIFIER, BLOCK G

Inverting amplifier A6U11 monitors the +20V line (TP13, 15} used to supply current to the
YlG oscillator. If the +20V supply becomes loaded down or drifts, the YO main coil current, and
consequently the frequency, will try to change. However, A6U11 senses any drift in the +20V FREQ
REF line, and provides a correction signal so that the resultant YO DRIVE Voltage (TP14) is compen-
sated for the drift.

SUMMING AMPLIFIER, BLOCK |

ABU16 provides the summing point for the scaled tuning and offset voltages, and provides a drive
voltage (YO DRIVE V) for the current driver. Several correction signals are summed at this junction:

SC V TUNE provides the scaled ramp portzorz of the YO DRIVE voltage. ABR11 (G) fine-tunes the
range of the scaling DAC.

OFFSET adjusts the YO DRIVE voltage so that the YO coil is driven between the proper end
points, as determined by the front panel controls. ABR30 {OFS) fine-tunes the range of the offset
DAC.

SUPPLY VOLTAGE CORRECTION provides a compensation signal from the +20V tracking
amplifier to offset changes in the reference supply.

DLY/EXP COMP, from the A7 bias assembly, is added to correct for lags in the response time due
to hysteresis and saturation of the Y1G oscillator magnet.
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FREQ CAL is used in lower frequency plug-ins only. In this application, BAND 0 is held low by
microprocessor control so that analog switch ABU26 is held open.

LO FREQ FM sums low frequency componenis of external FM signals from the A5 FM driver
assembly with the drive voltage when crossover coupling of the FM signal is selected. (Configura-
tion switch A3S1 provides this adjustment.) Due to the response time limitations in the
YIG oscillator’'s main coil, only frequencies below 700 Hz are passed from the AS FM driver
assembly to the A8 YO assembly.

—10V REF and ABR25 (ZRO) adjust for gain and offset inaccuracies between A6U11 and summing
amplifier ABU16. <

—40V REFERENCE, BLOCK J

ABU23 contains a low-noise 6.95V zener diode to provide a stable voltage reference for the rest of the
plug-in. The package includes an internal heater to control its temperature and improve its stability.
ABR19 and ABC7 filter the reference voltage to the non-inverting terminal of differential amplifier
ABU20. ABR21 (—10V) adjusts the overall gain for exactly —10V at TP3. ABC8 limits the high-fre-
quency gain of the system to reduce noise. ABR24 provides the bias current for the zener dicde from
the —10V REF output. ABR23, with filtering capacitor A6C9, increases the current drive capability of
the —10VREF.

SWEEP CONTROL/INTERRUPT LOGIC,; BLOCK E

Band-switch circuitry is disabled in this single band plug-in. The L BSE line from ABU22 is held high by
microprocessor control, grounding the input to comparator A6U5. This effectively disables ABUS,
ABU21A, and ABUTTA.

In single band plug-ins, the SS HOLD line is also deactivated by microprocessor control, disabling
ABU12A and ABU12B. However, L SSRQ (Low—=stop sweep request) and L BPRQ (Low ==blanking
pulse request) are wired OR gate signals and may appear active at the output, via several other
sources.

End of sweep interrupt circuitry interrupts the microprocessor at the beginning and end of each
sweep. Each time LRTS (Low= Retrace Strobe) changes from high to low, or low to high, ABuz1C
pulses high. (Pin 9 of ABU21C is prevented from tracking pin 10 by ABC16. Consequently, the output of
EXOR ABU21C will pulse high every time LRTS changes states.) Each pulse from ABU21C clocks flip-
flop ABU17B. The non-inverting output of ABU17B pulls LSIRQ low and requests microprocessor
attention. LRTS is read through ABU7 to determine whether the forward sweep is beginning
(LRTS=high) or ending (LRTS==low). ABU17B is then reset by a control line from ABU22, and the
microprocessor services the interrupt. '

LRFBRQ is not used in this plug-in. It is activated only during band-switching in multiband plug-ins.
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FREQUENCY CAL SWITCHES/OUTPUT DATA BUFFERS, BLOCK H

DIP switches S1 and §2, with their corresponding data bus buffers, are used to digitally calibrate low
and high end frequencies. The data on these switches is read by the microprocessor during power-up
and INSTR PRESET and used to calculate the settings for the scale and offset DACs. S1, with puli-up
resistor package ABU1, is read through A6U3 when enabled by LEN4. $1 determines the value of the
oftset DAC and calibrates the low end frequency. S2, with pull-up resistor package A6U2, is read
through ABU4 when enabled by LENS5. This establishes the scale DAC values, and calibrates the high
end frequency. The ninth bits from S1 and S2 are read through ABU7.

S1and S2 switch positions encode binary numbers to set up the offset and scaling DACs. Refer to the
frequency accuracy adjustment procedure in Section V for instructions. Figure 8-42 illustrates the
switch configurations.

The microprocessor reads ABU7 outputs each time it receives a retrace initiated interru ptto determine
what action is required. L UNLVL, from the A4 ALC assembly, is read through A6U7. When the HP 8350
is under HP-IB control, the microprocessor alerts the controller to unleveled power conditions.

SUPPLY FILTERING, BLOCK N

Power supply circuitry provides eight different voltages for the A6 YO driver and other assemblies.
ABU27 provides a regulated +15V supply forthe DACs. The other supplies use capacitive or LC filtering
to reduce supply noise.

YO COIL CURRENT SOURCE, BLOCK K
YO COIL CURRENT DRIVER, G1

The YIG coil current driver works with chassis-mounted components reference resistors R1, R2, and
YO coil driver Q1 to drive a current proportional to the drive voltage through the YIG's main tuning coil.

ABU24, ABQ3, ABQ2, and chassis-mounted Q1 comprise a voltage-to-current converter and current
driver for the YO's main coil. The non-inverting input of A6U24 receives the YO DRIVE voltage signal.
The inverting input of ABU24 monitors the voltage drop across the reference resistors R1 and R2, which
is directly proportional to the coil current. If the drive current is not tracking the drive voltage, A6U24 will
produce an error voltage to correct for the difference. Emitter-follower A6Q3 and common-emitter
stage ABQ2 provide the current gain needed to drive Q1. A6Q3 and ABQ2 emitter currents are also
drawnthrough R1and R2, and therefore, sensed by ABU24. ABVR1 and AGCR6 protectthe currentdrive
transistors by fimiting voltage spikes due to sudden changes in the coil current, ABR42 helpstodampen
ringing caused by the parasitic capacitance and the inductance of the YO coil.

When HP 8350 [CW] and 83570A [CW FILTER] are selected, LCW goes low, energizing relay ABK1.
ABC14 filters out noise in the YIG coil current, reducing the residual FM noise in the CW mode.

ABCR7, ABCR3, A6CR4, and their associated factory-select resistors provide a three break-point com-
pensation network to correct for nonlinearities in the YO characteristics.

NOTE: The values of the factory-select resistors are stamped on a label attached to the RE casting.
Matching resistor sets are supplied with replacement YOs and must be installed on the A8 YO assem-
bly. The new label, indicating the replacement resistor values shouid be attached to the RF casting. If
the A6 YO driver assembly is replaced, the shaping resistors from the defective board must be
reinstalled in the new assembly. If the YO needs little or no compensation, some or all of the factory-
select resistors may be omitted.
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HP 8357GA

Table 8-15. Connector Pin Descriptions

AGP1
Pl SIGNAL /G TO/FROM FUNCTION
1 LRTS IN p2-57 EH
23 LSSRO Not Used
2 LBPRQ Not Used
24 LAFBRQ Not Used
3 LSiRQ ouT A3P1-18 E
25 LO FREQ FM iN ASP1-2 ]
4 FREQ CAL Not Used
26 DLY/EXP COMP N A7P1-19 i
5 —10V REF QU7 A4P1-43 d
27 +5V N A3P1-6, 7 L
6 — 40V N P-4 L
28 —15V IN p2-28 L
7 + 10V IN P1-8 L
29 SCVTUNE Not Used
8 GND DIG L
30 GND DIG Dist L
9 B 0 A3P1-9
31 BDG /0 A3P1-31
10 BD3 /0 A3P1-16
32 BD2 /G A3P1-32
1 BA1 IN A3P1-11 A
33 BAC IN A3P1-33 A
12 BAJ IN A3P1-12 A
34 BA2 IN A3P1-34 A
13 BOS I/0 A3P1-13
35 BO4 10 A3P1-35
14 BD7 1/0 A3Pi-14
36 BDG 1/0 A3P3-38
15 PWON N p2-25 C
37 GND ANLG L.
16 + 20V N P1-7 L
38 415V N p2-29 L
17 - 10V IN P1-13 L
30 — 40V IN P{-11 L
18 LINST 2 IN A3P1-29 A
AQ LUNLVL IN A4P1-2 H
19 GND ANLG L
41 COLLECTOR ABE*
20 EMITTER/COIL ABES
42 Y0 DRIVE Y Not Used
21 -+ 20V FREQ REF IN ABE2
43 VTUNE RET cuT P1-Al B
22 BASE (1 (base)
A4 VTUNE IN P1-A1 B

Service

8-127


https://www.manualsplus.com/

8-128

L1, TPy P15

Sl

oo0000000Ca0G000
(&7 |

- R
| 733 R

hy
=[]

sz

;

f

£
28

ara
[ a3
aifm

T

K12

()
o

+

A
&)

Service

Figure 8-49. A6 YO Driver Component Locations

HP 83570A



https://www.manualsplus.com/

A7 Bias Troubieshooting

INTRODUCTION

The A7 bias assembly performs several unrelated functions. The functional subheadings listed below
outline the organization of this troubleshooting section,

DIGITAL CONTROL

All data bus and control lines may be effectively checked by making use of the hex data programming
and operator initiated checks available through HP 8350 software.

To verify address decoder A7U11, press [CW] on the HP 8350. Then enter {SHIFT] [5] [4]. In this
mode, the HP 8350 microprocessor continuously strobes the plug-in address blocks. Check the
LINST1 line and the output of ATU11 against the waveform provided in Figure 8-52a.

- ~ 460 sec =

1

, i

LinsT? ! !

1T 1 11ttt 17 17 17T "1 1T 1 1T 71 I

S 3

: ~ 28 wsec ~ &0 e 4

' t
LENT L ;

o o]

I |
LENZ | .

: | |

' '
LEN3 ! !

1 I

I t

1 t

Figure 8-52a. A7 Address Decoder Timing Diagram

Verify operation of A7U14 with the following key entries:

ISHIFT] [G1 [0} Enters Hex Data Command

{2] {GH=z] 0] [1] Address location 2C01H {U14)

[M2] Hex Data Write

5] [51 Enters byte with alternate high/low states

Check the outputs of A7U14 for the alternating high/low pattern. To obtain the complement of each of
the A7U14 outputs, press [.1[-] (Hex byte AA). This will expose any locked latch registers.

V REF

A probable indication of failure in this block is loss of the YIG oscillator output.

Check TP1for 8.00 Vde =5 mV. If this voltage is incorrect, check the voltage across A7VR1(+6.2 Vdc).
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YiG BIAS

Check TP6 for approximately the same voltage as indicated on the YO label.

EXPONENTIAL AMPLIFIER

A tailure in this circuit will result in high frequency roll-off above 19 GHz. To test this circuit, ground
A7U3 pin 1. This disables part of the delay compensation circuit. Check the output of the summing
amplifier at TP2 with an oscilloscope. If the signal is a flat line across the screen, ensure that —VTUNE
is present at TP5, If TP5 is correct, then suspect A7U1 or A7Q11.

DELAY COMPENSATION, BLOCK D

Before troubleshooting this block, it is best to verify the — VTUNE input at TP5, Also check the stop
sweep logic from the A6 YO drivér assembly. '

Sweep delay problems can be observed by displaying the RF output signal on a CRT and measuring
the frequency shift with changes in sweep time. (Measure the frequency shift against the limits of the
swept frequency accuracy specification listed in Table 1-1.) If the measured value is near specification,
refer to Section V, Adjustments, and perform the delay compensation adjustments. The simplest way

. totroubleshoot this circuitis to check each functional area by using the available test points to expose
typical sighal waveforms,

NOTE: Signal waveforms produced in this circuit will vary from plug-in to plug-in dependent on
several adjustments.

To check the voltage follower/subtractor, set the HP B350 for the alternate sweep mode, 18.0 to
26.5GHz and 20.0 to 24.0 GHz. Connect the oscilloscope probe to A7U4 pin 7. The ramped output
should start at the same point on the CRT, but the slope of the ramps will be different. If the start
points for both sweeps are not coincident, check the signal at the input to A7U2C pin 10. The level shift
observed at the start of retrace indicates the switch is indeed closing during retrace. If this is true,
suspect A7TU2B and A7U2D.

The differentiator circuit produces a negative step proportional to change in sweep width/sweap time.
To verify circuit operation, set the HP 8350 for ALTn sweep mode, alternating between sweep times of
10 and 100 milliseconds and check the signal at U7U7B pin 14. If this signal is good, and the voltage
follower/subtractor has been verified, suspect the A7U3 multiplier.

If no problems are found on this assembly, refer to the A6 YO driver schematic and check the point
where DLY/EXP COMP is summed into the YO DRIVE V.

PULSE MODULATION LOGIC, BLOCK F

To verify circuit operation, press HP 8350 [LIM MOD]. Check TP4 and the L PULSE output for the
proper squarewave (27.8 or 1 kHz dependent on an HP 8350 setting).
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A7 Bias Assembly, Circuit Description

TUNING VOLTAGE DIFFERENTIAL AMP, BLOCK A

VTUNE and VTUNE return lines are input to differential amplifier A7U12A to provide common mode
noise rejection. The output of the differential amplifier is then input to an emmitter-follower ampiifier
A7Q6 to provide higher current drive capability. The output of this circuit drives exponential and
frequency tracking amplifiers and the delay compensation circuits. it aiso drives biasing circuits on the
A2 doubler assembly.

DIGITAL CONTROL SWITCH, BLOCK B

The A7 bias assembly uses address location 2C01H. A7U11 is a 3-to-8 line address decoder produc-
ing a low control signal used to enabie A7U14. When A7U14 is enabled, the data bus information is
latched through to the functional biock in this assembly.

+8.0¥ REF VOLTAGE SUPPLY, BLOCK C

A7VR1 provides a reference voltage which is filtered by A7C23, A7R58, and A7C22. The filtered
reference voltage is input to the non-inverting terminal of differential amplifier A7USA. The output of
the differential amplifier is then input to emitter-follower amplifier stage A7Q4 which provides
increased current drive capability. A7R60 VREF adjusts the gain of A7U9A for exactly +8.0V at TP1.

DELAY COMPENSATION, BLOCK D

The delay compensation block is used to compensate the A9 YIG oscillator for swept frequency
inaccuracy caused by detay in the oscillator magnets at fast sweep times. The input signal is
—VTUNE, a 0 to —10 Vdc ramp proportional to frequency. —VTUNE is sent to two separate signal
processors: (1) a voltage follower/subtractor whose output s equal to zero at the start of sweep. The
amplitude is proportional to sweep width; and (2) a differentiator whose output is proportional to the
rate of frequency change while sweeping. These two signals are then multiplied in the analog
multiplier A7U3. If the sweep oscillator is in a swept mode, A7U2C through A7U10A enables the delay
compensation.
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During retrace, analog switch A7U2C closes. In this condition, A7U78 together with A7R18, A7R19,
A7R20, and A7R22 form a subtractor circuit. Both inputs are the buffered tuning voltage so they
cancel in the operational amplifier and the resulting output is 0V, regardiess of the input level. With
ATU2C closed, A7C7 charges to one half the vaiue the input signal (A7R19 and A7R20 form a voltage
divider). A7U2C opens again during the sweep which leaves only A7C7 in the feedback path of
ATU7B. Since there is no discharge path with A7U2A and A7U2C open, A7C7 remains charged to the
level it had just before A7U2C was opened. A7U7B now operates as a voltage follower, with the
output level shifted by the voltage across A7C7. Therefore, the output of ATU7B has one-half the
slope of the input signal and returns to 0V whenever A7U2C is closed during retrace. The output of
A7U7B is scaled by the HI adjust potentiometer and is applied to inverting amplifier A7U4B,

Iif the sweep is stopped momentarily, such as when an external counter is used , L SSRQ is pulted low
by the HP 8350. SLOW enables gate A7U13B and allows the L. SSRQ line to control analog switch
A7TUZA. When A7U13B is enabled by a high on the SLOW control line, and L SSRQ goes high, A7U2A
closes and recharges A7C7 through A7R21. Thus, when L SSRQ is pulled, the output of A7U7B will
begin 1o go to zero volts, but may or may notreach zero volts depending on the length of time L SSRQ
is pulled. When L SSRQ goes high again and the sweep continues, A7U2A opens and A7U7B
resumes its voitage follower operation.

—VTUNE is also applied to differentiator A7C3 and A7U7C. The output is amplified by A7U7B and is
applied to the second input of the analog multiplier. The output of TP3 is connected to A7U3 pin 7 to
provide feedback for an operational amplifier internal to A7U1. The Z adjust at A7U1 pin 6 allows for
nulling of the offset voltage appearing at the output at TP3.

The output of the delay compensation circuit is summed with exponential compensation and sent to
the A6 YO driver where it is summed into the main coil driver voltage. Since the delay compensation is
unnecessary during CW operation, analog switch A7U2D disables it in that mode by opening the
BLY COMP.

FREQUENCY TRACKING AMPLIFIER, BLOCK E

When A7U2B is engaged by the INT LVL control signal, —VTUNE goes through to the input of the
inverter amplifier A7U12B. The output of A7U12B is input to emitter-follower amplifier A7Q3 which
provides increased current drive capability. This output (called FREQ TRK V) is used in the A4 ALC
and A5 FM boards where it is used to compensate for frequency-dependent nonlinearities in various
efements of the leveling loop.

PULSE MODULATION LOGIC, BLOCK F

This circuit provides the control lines to blank power when necessary. Whenever [ MOD] is
pressed, a mainframe marker requested, or the RF turned off via the HP 83570A front panel pushbut-
ton, A7U13A goes high. L PULSE is pulled low which puts the A4 ALC assembly sample and hold
cireuit in the hold mode. At the same time, PULSE 1/O goes high and, along with A7Q5, provides
current to drive the pulse amplifier on the A2A1 pulse assembly.
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SUMMING AMPLIFIER, BLOCK G

Exponential and delay compensation are summed and inverted before being sent to the A8 driver
assembly and summed into the YO drive voltage.

EXPONENTIAL AMPLIFIER, BLOCK H

The exponential amplifier compensates for the nonlinear response of the YIG magnets by summing
the exponential signal and delay compensation with the YO drive voltage on the YO board.

Since current through a transistor is exponentially related to its base-emitter voltage, the desired
exponential compensation is achieved by controlling the base-emitter voitage of the output transistor
A7TQNB.

The exponential amplifier works by forcing a current through A7R44 which also flows through A7Q1A.
The voltage at the base of A7Q1A is set by two cascade voltage dividers composed of A7R38, ATR40
through A7R43, and A7RT1. Since the voltage across the base-emitter junction of A7Q1A remains
relatively constant, a change in voltage at this base junction will appear across the base-emitter
junction of A7Q1B, causing the collector current of A7Q1B to increase exponentially. The voltage
divider A7R38 and R39 determines the amount of —V TUNE applied to the base of A7TQ1A.

NOTE: The values of factory select resistors R38 and R40 through R43 are stamped on a label
attached to the RF casting. These resistors are supplied with replacement YOs and must be installed
on the A7 bias assembly. The new label, indicating the replacement resistor values, should be
attached to the RF casting.

if the A7 bias assembly is replaced, the four factory select resistors must be removed from the
defective board and reinstalled on the new assembly. The six breakpoint resistors on the A6 YO
assembly must be selected.

NOTE: Delay compensation is disabled in CW mode, however, exponential is not. Be sure to remove
the A7 assembly when setting the offset and gain adjustments at the A6 YO driver summing junction.

UNLEVELED LOGIC, BLOCKI

The L. UNLVL signal is inverted by A7U10C. The inputs of A7U10D are L RTS and UNLVL, making the
output of A7U10D low when the instrument is not retracing and a unleveled power level exists. This
output then goes to timer A7U6 which provides a positive pulse with a long enough duration to turn on
the UNLEVELED LED on the front panel.

YIG BIAS, BLOCK J

A7R46, ATR47, and A7R48 comprise a voltage divider string which feeds the input to A7U8. If L RFON
goes high, A7Q9 shunts the reference voltage and turns off the bias. A7U8 output goes to Darlington
pair A7Q7 and A7Q8 to provide enough current for the Y1G.

HP 83570A Service 8-137
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8-138

Service

Table 8-16. Connector Pin Descriptions

A7A1

PIN SIGNAL /0 TO/FROM BLOCK
1 [ RFM IN p2-24 £
23 L PULSE ouT A4P1-41 F
2 SQ MOD N P2-26 F
24 PULSE {/0 1/0 A2A1J3-14 F
3
25 L INSTY IN A3P1-8 B
4 L SSRaQ IN p2-32 G
26
5 L RTS N P2-57 -
27 +5V N A3P1-6, 7 K
6 UNLEVELED ouT A8J1-10 i
28 —15V IN p2-28 K
7 +10V IN P1-8 K
25 L UNLVL IN A4P1-2 !
8
30
9 BD1 IN A3P1-9 B
31 BDO iN A3P1-31 8

10 BO3 IN A3P1-10 B
32 BD2 IN A3Pt-32 B
1 BA1 IN A3P1-11 B
33 BAD N A3P1-33 B
12 8A3 IN A3P1-12 B
34 BA2 iN A3P1-34 8

13 BDS iN A3P1-13 Not Used
35 BD4 IN A3P1-35 B
14 807 N A3P1-14 Not Used
36 BD6 N AJP1-36 B

15 GND ANLG K
37 GND ANLG K

16 +20V iN P1-7 K
38 + 15V IN P2-29 K

17 - 10V IN P1-13 K
3%

18 +8.0V REF out AZA1J3-16 ¢
40 —VTUNE ouT A2A143-13 A

19 DLY/EXP COMP GuY ABP1-26 G
41 FREQ TRK V ouT A4P1-25 E

ASP1-24
20 YIG BIAS ouT ABE3 J
A9J1-3.4

42 +VTUNE out A2A143-15 D

21 L RFON Ut AZATI3-10 F
43

2z VTUNE RET IN P1-A1 A
44 VTUNE IN P1-A1 A

HP 83570A
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HP 83570A Service 8-145/8-146



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

B¥1-8/1vi8

ERTReET

Haasse 5 L0 pash 10N

oS - SOe]) [Bpeal
JLIRLYS 1AUaY - S0EY BKEDT

E

25:978Y . WL B3l Wy uBENPoR Ananbaly V- Ld 1736 LW

flo:yiys o Popnd IO UCEROOM ANBIAY | EY-id U]

o T Bty Burd Uoid [ §z-1rey j2at]

SHO/CHI ST EY 1 diged e el | (ONERM | 19W 3G 03

il =4 ks Guera Rulaly | [ONERT 130 1X3

H} 2 : 1] 1m0 fugsnd ] US| gloyegy W DG

Li2wiok0 AR 537V 8 AR 4D B §3871  02AILLNI

8t 4 UOHESURthUD] RIEUCENE/ AL O8] Bl Lde¥ | WG SXIATKD

(0aa07; 10’1350 1] HOl5ESEY Lo 138% HOLIATIEOD

{pasy) on} abbly ralunog = Z27d HERD 1

{pasql 1K} 1santay asing Susueg =11 2 agy DHdB T

6l bl [ E vE [ LURGPABERE [ pL kdfY 138

] 8¢ 9@ 9% 9 9% Qe PG | 9E-LdEY 308

5 £ g i £l £ 4§ Blel paasag | £h-agpy 508

El ¢ SE € £ a€ ¥ O pRRNG | SE-16EY 08

1 0 ok ot o B £ EIRQ Pasdyny [ 0l-140v v

2 ) % & % % T RIEC PARdNG | gE-idly 08

i & 6 [ & § VEIED PG | 61BN 108

g i i€ i 18 it QRIRA PG [ 58 by btz

2t zh Hi ) H C RSy pmagng | E1Td0y L

¥E o [ ¥e & 0Py PRIGNIE | #E-LIEY Zva

it HY it 3 i LRy PHEOR | HLoLAEY v

[ &€ £¢ £ & 3 [ oy paiskeg | EE-LdEy ol

{#sEUlLD @ 1BHU0T 3AUG JELND OA | 22 LdSY v

VR I orRpIcl apnidiy | pyid Ay

shoaueyedsty | Bray a3epaldl | ErBy a3Bpl iy 8V ETLVEY 95ind | LJLV [ $dOV | LdSY | Ldvi| fiEY Ldey | 2d aepE Ld aagpa] uoljdiasen NuCwauy | salog agouBy
Mdag s2mod | viBnig old soepapy 44 PRy ] sed |G | WA ] YW [T g ul-Bagd kydilng 1amag ieubig

(5 Jo 1) 3817 Burdyy) panoquayion VGLSER LI-8 2140)

V0.L5E8 dH


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

051-8/6%1-8

VARG

FIQUUSSE Si

GO Pasn [N

PleyS - ] [PIEOD
HIIRFEOD FBIBY - BHGED GINEST

2
3

6 5 £ EIE() - SREJISU| S2d
8 8e 9 e - Eng s 92-id
£ ¥ G BB - Sngt ulsu] R4
g k) f TIR] - SN ASH| At
5 € € BE] - SRG 15Ut £-od
14 ©e  BE(] - BAG JIsU} ¥iid
[ 2 1 BJR{] - SRG Lisu} Z2d
Z £€ O EBE - BRE St £e-2d
G2 € 23 iy auf - S5 4SY| ElZd
¥ i b5 APy AU - SRG NEU] Loard]
£2 [4} 0 ApRy AUl - Srg dsi] pa R
4 tF B 40Py A - Shg NISU| Evzd
¥4 ki & DDy AU - Sng Jjsup H-dd
02 zr £.199 Al - &ng AsU| i
61 1 0 .pay Au| - SNG JSU| 01-2d
[:£3 34 § 9P Al - SnQ agsu| [5:3253
1 oF ADDY Al - SR US| Wrid
41 B E 8By ) - SIS ¥id
b 58 250 M) - Eng sk 5E8d
£ £ § 3Py Ay - SNG J1SU) iZd
i 8 030D A - ST S Ty
T LPEY 5 PEY A Wi KO3 W O T2021d8Y | 13 W3 D3I W
ZVPEY PRy i At B I3 A [ERw S IS
[£3 ve j:24 SBelun, Buigde:| Aasnbaly 131y AOMH: D3
{PESn 10N} 102000 i d =] Qg-1dEY 5431
¥2 9% ik sojERIuLY 'd 4= 92 1afy tdi
firs 9 UK FOIBUTRILY " e ] al-1ey FEC ]
£ ® EaY IBBCARY d 4= A58V 30
I3 3 s AelSH) d 3oy Sleidgv a3
SHOGULIDISIY | BPBY e3eeRH | IRy depmm| PRy 578V EFILVEY 0RIng |12 [ 149Y | LaGY | 1db¥] $8EY IdEY | Zd AEjisiy| Ld 8agpiagy dinpipssag) Suaklatiy anog jeuhis HEBUBNY
Rddng remog w-Bnid 0/ saepapy gy SR ARG 526 i RS W T g g ap-fad Rjddng samny

(G fo z) 3517 Bunig piooquayion WOLSER  AY-R 2G01

YOLSER dH


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

Z808/1818

azlaIag

AWISSE $1U3 b pase 1oy
PLAS - 080 [EXED]
N 18I - AL ey

T

g H 3 4% Q0Ag WelaE =1 £5d §ld 1

g o 1z UG Je3 fidaY NO#H T

5 L t7 ] vetd Fedti

H5 (pasqy 10n) sanbay Dupuegd 4y-=1 ¥E Loy Db 1

g 62 % Bupyceig fth«3 9524 Y3

£ i 5 SUBBILDY |94 'GAIMG Hm0d EZ-LdSY ] IS bt

{pasty 10K] adtassay ad] Ky £idpY 434 Hphe

i ¥ £ S 3 5¢ u) Hbag §2-%d WO

€2 [ PO 2104 =1 e idly FSWd 1

8 L ¥z Wy /) asing YZ-idiy /1 35Me

IFhvEY yiduy 35104 eusalay {ondler 38

1) 2 % 8 9di LDy ERT: Hbdki

1 g ] ¥ 9y u-Brg 3Ry YDduid

9z & #0e63 oY Li-Bnj Sed NG

Bl LBt HGTYS - U0, G- = {0k IAWNIS T

i3 21 Isanbayg 1dinsialu uy By =3 By LOOEVEY il

a0 a2 ] BE-LOOLYEY FUId

L [ % anu} CRIRDSYY fra il ING Q00

14 z (1100 e g baig 40 2hdSY W (32 0

4 gt pes S0 st =1 Shed ol

i 2t 590115 G| A ihed 1504

e i ajqeud 0/ up-Bing hed 23oh

BURDIG SISSE) ) 8 F4d LHUGY ORNAQ 4 BLA 8LErivey 134 530 Lid

oFwIY 1 it 0 ABITHAG Y B3I 1Lgrivey 130 L

[ 4 B} uy D =" B3 LAEY ZASHI T

74 & 8 8 Joaees ¥ Onig = §LdfY IS

SnosUeyEIsi | 9rRy SORMGIUL | STEY doepaiuL ey BBy ELIYZY OFINg [L4LY | 0¥ | L4BY | Ldvy) LIEY L4EY ¢ 24 e i.d DIEJIAINL uagdussag Asowauy annes ceufits FHOUEEBI
Addng samag Biid 0/d it dd D3ELE; 1EIRO seig | oA i | W [Ty Epg— [IRUE Riddng 1amog

(G fo g 5] Bupuy papoqaoyioly VOLSER  LT-8 210)

YOLSER 4H



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

¥G1-8/55T-8 ajfulag VOLEER dH

AJuIASEE SHI| i PBSE 10p .
DLMLES - H0E] (RIKEG r
JOPOPLAD 1NSY - e ewess )

2 I TA8Y 12 w5ugS BLEagRy AIunasg AGT + Z38Y | 430 0364 ADE
7 % 81 . bRy0A BN AVG+ § BL-kdlY 43 MO B+
g Bl e L T I 34 AL~
T 02-tdey S 914
] 8t ebeion Buks] paisgtg | v ldiy A+
¥ £k sbeynp Buinny paushin g GrLdzy LA
e £v 51 wiriag SDEIA AL 138 INALA
i st iy Sl dl), ANnLA
@ 7 ¥ SBRIGH daams ARSA
62 o z A =1 WAL
N . ut 037 D3R ERETEA 1
¥ ¥ £z & 1sanbay daang dojg < 1 0SS ¥
& 3 £ (T 0'1/9 LT UDNeIRpOY aleilg GONDS
| b at 1santay L] GG =1 IR
5% . oA A0 4EIG H10 HY3S
SnosuEjaosip | BIEY SIELEU| | L7V ddelIaf ey By SPIVZY 9%Ing | LdLY | Ld48Y | 1d6¥ | lavv| LPEY LdEY | 2d 3IEMSH Ld waEpsI] uagdiissag wuowsLy | 3305 SO
Hddis 1emed uBug pfd aneyisil Ay ey seig | Ok | W OO [T g bige By Apddag saming 1eubyg

{5 fo p} 1817 Bupypy p400QUIYIOK VOLSES TLY-8 MqCL


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

9E1-8/951-8

ST

AQUUDIEE Ul Ut Sasn by

PRS- alued teend g
JNMGRL0D IBUES - I0E] EKEDTY 1
673Y9r BF'65°F
pigba:il Jogta-] i
92 oLy ¢ o0ey | 0T | 0ER 5 BT punv.g feul P19 -2d o ohg |
44 695
‘0826
25759 '9ARY eI I ES T T 8 g Bopuy BERE2d T b
[EEt 2 4 FSUEG A old JRHES ADE -
3 ® o 45USG IR AP — Dild | 35KN3E L3 MY —
I % i N AG -~ 14 138 ADY—
LY b3 BE A 8.5 i PARIBYY ADPS Livld Mg
3 0% o 8z | %2 | % | # i pelenBag Ags - 8224 HEr
5 TD35[1 103) BARINBAILN f3t — 51 RIS
g 1 v BSURG AN - ¥1d 15 A0L—
14 st o 5UBG LB ABL - Zig ] EENIS L ADL —
[ 8l Iy 2 a nodon | n £ pRIRIEAY AL — Ehid A=
2 ] {03313 |opl) DREBRM AG -+ £8°29-Md TIHNDG RS+
450556 150883 il 4 493 ARG+ 15'05°81°3¢ BAEF
i3 YOHEG 40 AG 524 vAG+
t [ - T A ] &9 W DR iy 503 e AG + 29 1dey 7gh
e [ [3 Uil AL T t-ld JEY T
g1 ¥ s i £ H 4 I 8 pareinby Atk B-id Mt
4o 61 & BE gL Be BE 42 paieinbay Agi -4 62-2d AGEA
L35 £t 5 28U NG + B4 35N3S ADE +
i Bt 5 HSUBS LY AT Bid|  IGNITLIW AL
' Bt 3l LAY A 4 Fhid LI AL ©
7 TIRY ¥ o g | e i 1 DaIRInhab AE 5 Id MO
SaosuBHOISIN | BIEV IIBHHY ErgY ateiein] irgy ey STAYZY OSing | 1LV | L4SW | 186 |} hdvv: iFEV 14EY 2d 2|4 Id B3RHA [ R T ] a5y tRuhig IHFARUY
fddag somag | uBoid old aaejiait] o 3 Stjiata) somnen seg | BA | ¥ ODOOW UTTUhnmEge w-G9id kiddag fomad |

{6 f0 5) 1517 Bupiyyy pinoguagioN YLSE  LE-8 AQUL

VoLsew dH


https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

FRONT VIEW
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Figure 8-56. Major Assembly Locations (1 of 3)

HP 83570A Service 8-157
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TOP VIEW
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Figure 8-56. Mejor Assembly Locations (3 of 3)

HP 83570A Service §-159/8-160
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