Errata

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-Packard's former test
and measurement, semiconductor products and chemical analysis businesses are now part of Agilent
Technologies. To reduce potential confusion, the only change to product numbers and names has been in the
company name prefix: where a product number/name was HP XXXX the current name/number is now Agilent
XXXX. For example, model number HP8648 is now model number Agilent 8648.

Ce manuel peut contenir des références a <<HP>> ou <<Hewlett-Packard.>> Veuillez noter que les produits de
test et mesure, de semi-conducteur et d'analyse chimique qui avaient fait partie de la société Hewlett-Packard
sont maintenent une partie de la société Agilent Technologies. Pour reduire la confusion potentielle, le seul
changement aux noms de reference a été dans le préfixe de nom de société : 1a ou un nom de référence était HP
XXXX, le nouveau nom de référence est maintenant Agilent XXXX. Par example, le HP 8648 s'appelle
maintenent Agilent 8648.

Diese Gebrauchsanweiseung kann Bezug nehmen auf die Namen HP oder Hewlett-Packard. Bitte beachten Sie,
dass ehemalige Betriebsbereiche von Hewlett-Packard wie HP-Halbleiterprodukte, HP-chemische Analysen
oder HP-Test- und Messwesen nun zu der Firma Agilent Technology gehoren. Um Verwirrung zu vermeiden
wurde lediglich bei Produktname und - Nummer der vo laufende Firmenname geédndert: Produkte mit dem
Namen/Nummer HP XXXX lauten nun mehr Agilent XXXX. Z.B, das Modell HP 8648 heifit nun Agilent 8648.

Questo manuale potrebbe contenere riferimenti ad HP o Hewlett-Packard. Si noti che le attivita precedentemente
gestite da Hewlett-Packard nel campo di Test & Misura, Semiconduttori, ed Analisi Chimica sono ora diventate
parte di Agilent Technologies. Al fine di ridurre il rischio di confusione, I'unica modifica effettuata sui numeri di
prodotto e sui nomi ha riguardato il prefisso con il nome dell'azienda : dove precedentemente compariva "HP
XXXX" compare ora "Agilent XXXX". Ad esempio: il modello HP8648 ¢ ora indicato come Agilent 8648.

Este manual puede hacer referencias a HP o Hewlett Packard. Las organizaciones de Prueba y Medicion (Test
and Measurement), Semiconductores (Semiconductor Products) y Andlisis Quimico (Chemical Analysis) que
pertenecian a Hewlett Packard, ahora forman parte de Agilent Technologies. Para reducir una potencial
confusidn, el Unico cambio en el nimero de producto y nombre, es el prefijo de la compaiiia: Si el producto solia
ser HP XXXX, ahora pasa a ser Agilent XXXX. Por ejemplo, el modelo HP8648 es ahora Agilent 8648.
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Declaration of Conformity
according to ISO/IEC Guide 22 and EN45014

Manufacturer’s Name: Hewlett-Packard Ltd.
9, .

Manufacturer’s Address: Queensferry Microwave Division

South Queensferry

West Lothian, EH30 9TG

Scotland, United Kingdom

Declares that the product

Product Name: Thermistor Power Meter
Model Numbers: HP 432A
Product Options: This declaration covers only the standard option of the

above product.

Conforms with the protection requirements of European Council Directive 89/336/EEC on the
approximation of the laws of the member states relating to electromagnetic compatibility.

Against EMC test specifications EN 55011:1991 (Group 1, Class A) and EN 50082-1:1992
As Detailed in: Electromagnetic Compatibility (EMC)
Technical Construction File (TCF) No. A-5951-9852-02

Assessed by: DTI Appointed Competent Body
EMC Test Centre,
GEC-Marconi Avionics Ltd.,
Maxwell Building,
Donibristle Industrial Park,
KY11 5LB
Scotland, United Kingdom

Technical Report Number:6893/2200/CBR, dated 23 September 1997
Supplementary Information:

The product conforms to the following safety standards:

EN 61010-1(1993) / IEC 1010-1(1990) +A1(1992) +A2(1994)
CSA-C22.2 No. 1010.1-93

The product herewith complies with the requirements of the Low Voltage Directive 73/23/EEC,
and carries the CE-marking accordingly.

South Queensferry, Scotland 17 November 1997 R Comonny

Location Date R.M. Evans | Quality Manager
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Warranty

Regulatory Information

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

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

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

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from:

1 Improper or inadequate maintenance, adjustment, calibration, or operation by Buyer;
2 Buyer-supplied software, hardware, interfacing or consumables;

3 Unauthorized modification or misuse;

4 Operation outside of the environmental and electrical specifications for the product;

5 Improper site preparation and maintenance; or

6 Customer induced contamination or leaks.

THE WARANTY SET FORTH IS EXCLUSIVE AND NO OTHER WARRANTY, WHETHER
WRITTEN OR ORAL, IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

Limitation of Remedies and Liability

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.
IN NO EVENT SHALL HP BE LIABLE FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES (INCLUDING LOSS OF PROFITS) WHETHER BASED ON
CONTRACT, TORT OR ANY OTHER LEGAL THEORY.

Responsibilities of the Customer

The customer shall provide:
1 Access to the products during the specified periods of coverage to perform maintenance.
2 Adequate working space around the products for servicing by Hewlett-Packard personnel.

3 Access to and use of all information and facilities determined necessary by Hewlett-Packard to
service and/or maintain the products. (Insofar as these items may contain proprietary or
classified information, the customer shall assume full responsibility for safeguarding and
protection from wrongful use.)

Routine operator maintenance and cleaning as specified in this manual.

5 Consumables such as paper, disks, magnetic tapes, ribbons, inks, pens, gases, solvents, lamps,
filters, fuses, seals, etc.
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Certification

Assistance

Notice

Restricted Rights

Model 432A

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.

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

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

The information contained in this document is subject to change without notice.

Hewlett-Packard shall not be liable for errors contained herein or for incidental or consequential
damages in connection with the furnishing, performance or use of this material.

This document contains proprietary information which is protected by copyright. All rights are
reserved. No part of this document may be photocopied or reproduced without the prior written
consent of the manufacturer, Hewlett-Packard Ltd.

Legend

Use, duplication, or disclosure by the government is subject to restrictions as set forth in
subdivision (b)(3)(ii) of the Rights in Technical Data and Computer Software clause at 52.227-
7013. Hewlett-Packard Company; 3000 Hanover Street; Palo Alto, California 94304.

Statement of Compliance

Electromagnetic
Compatibility (EMC)
Information

Safety Information

vi

This product has been designed to meet the protection requirements of the European
Communities Electromagnetic Compatibility (EMC) directives:

EN55011:1991 (Group 1, Class A)
EN50082-1:1992

- IEC 1000-4-2 (1995) ESD

- IEC 1000-4-3 (1995) Radiated Suseptibility
- IEC 1000-4-4 (1995) EFT

In order to preserve the EMC performance of the product, any cable which becomes worn or
damaged must be replaced with the same type and specification.

This instrument has been designed and tested in accordance with publication EN61010-1(1993) /
TEC 1010-1(1990) +A1(1992) +A2(1994) / CSA C22.2 No. 1010.1(1993) Safety Requirements for

Electrical Equipment for Measurement, Control and Laboratory Use, and has been supplied in a
safe condition. The instruction documentation contains information and warnings which must be
followed by the user to ensure safe operation and to maintain the instrument in a safe condition.
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General Safety

The following general safety precautions must be observed during all phases of operation, service,
and repair of this instrument. Failure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture, and intended use of
the instrument. Hewlett-Packard Company assumes no liability for the customer’s failure to
comply with these requirements.

WARNING This is a Safety Class I instrument (provided with a protective earthing ground,
incorporated in the powercord). The mains plug shall only be inserted in a socket outlet
provided with a protective earth contact. Any interruption of the protective conductor
inside or outside of the instrument is likely to make the instrument dangerous.
Intentional interruption is prohibited.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gasses
or fumes.

DO NOT use repaired fuses or short-circuited fuseholders: For continued protection against fire,
replace the line fuse(s) only with fuse(s) of the same voltage and current rating and type.

DO NOT perform procedures involving cover or shield removal unless you are qualified to do so:
Operating personnel must not remove equipment covers or shields. Procedures involving the
removal of covers and shields are for use by service-trained personnel only.

DO NOT service or adjust alone: Under certain conditions, dangerous voltages may exist even
with the equipment switched off. To avoid dangerous electrical shock, service personnel must not
attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features
built into this product have been impaired, either through physical damage, excessive moisture,
or any other reason, REMOVE POWER and do not use the product until safe operation can be
verified by service-trained personnel. If necessary, return the product to a Hewlett-Packard Sales
and Service Office for service and repair to ensure the safety features are maintained.

DO NOT substitute parts or modify equipment: Because of the danger of introducing additional
hazards, do not install substitute parts or perform any unauthorized modification to the product.
Return the product to a Hewlett-Packard Sales and Service Office for service and repair to ensure
the safety features are maintained.

vii
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Safety Symbols
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Model 432A

The following symbols on the instrument and in the manual indicate precautions which must be
taken to maintain safe operation of the instrument.

Safety Symbols

The Instruction Documentation Symbol. The product is
marked with this symbol when it is necessary for the
user to refer to the instructions in the supplied documen-
tation.

A
s>

Indicates the field wiring terminal that must be
connected to earth ground before operating the
equipment - protects against electrical shock in case of
fault.

3
:

Frame or chassis ground terminal - typically connects to
the equipment's metal frame.

N\

Alternating current (AC)

Direct current (DC)

Indicates hazardous voltages

WARNING

Warning denotes a hazard. It calls attention to a proce-
dure which, if not correctly performed or adhered to,
could result in injury or loss of life. Do not proceed
beyond a warning note until the indicated conditions are
fully understood and met.

CAUTION

Caution denotes a hazard. It calls attention to a proce-
dure which, if not correctly performed or adhered to,
could result in damage to or destruction of the instru-
ment. Do not proceed beyond a caution note until the
indicated conditions are fully understood and met.

(€

The CE mark shows that the product complies with all
relevant European Legal Directives.

ISM 1-A

This is a symbol of an Industrial, Scientific, and Medical
Group 1 Class A product.

3P

The CSA mark is a registered trademark of the Cana-
dian Standards Association, and indicates compliance to
the standards layed out by them.
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Noise Declaration

LpA<70dB

am Arbeitsplatz (operator position)
normaler Betrieb (normal position)

nach DIN 45635 pt.19 (per ISO 7779)

Regulatory Information

ix



Section I

Model 432A

432A POWER METER
Gu'“ HEWLETT - PACKARD

FINE ZERO
"

W= RANGE - 8m

3
I

CALI

96

02 |

90

1000 —1
T RESIST) CE

MOUN

BRATION FACTOR
|

1-0

Figure 1-
gure 1-1. HP Model 432A Power Meter



Model 432A

Section 1

SECTION |

GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 432A Power Meter,
with HP temperature-compensated thermistor mounts,
measures RF power from 10 microwatts (-20 dBm) to 10
milliwatts (+10 dBm) full scale with 1% of full scale
accuracy from 10 MHz to 40 GHz. With a selector switch,
the instrument normalizes the power meter reading to
compensate for the Callibration Factor of a thermistor
mount used for a given measurement. For portable
operation, Option 01 instruments have a rechargeable
nickel-cadmium battery. See Table 1-1 for complete
specifications.

1-3. The Modd 432A has provision for dc substitution
measurements and for power meter calibration. An output is
provided for recorders or digital voltmeter readout.

1-4. Accessories. Two accessories are supplied with the Model
432A Power Meter: a 7.5-foot (2290 mm) detachable power cable
and a 5-foot (1520 mm) cable that connects the thermistor mount
to the meter. Thermistor mounts are available but not supplied with
the Power Meter (refer to Table 1-2). Table 1-1 lists those
accessories supplied and also those available.

Table 1-1.

1-5. INSTRUMENT IDENTIFICATION.

1-6. Hewlett-Packard instruments are identified by an 8- or 10-
digit serial number. The first four digits are the Serial Prefix. To
properly match a manual with the instrument to which it applies,
the prefix on the instrument must be the same as the prefix at the
front of the manua. If the numbers are different, information is
supplied either on yellow Manual Change Supplements, or in an
Appendix in the Manual. If the change information is missing,
contact your HP Sales Office (Sales Offices are listed at the back
of the Manua).

SERIAL PREFIX
\\

HEWLETT -\RQCKARD COMPANY

O[SER. 1234A98765 ]O

MADE IN U.S.A.

Figure 1-2. Instrument Identification

Specifications

Instrument Type: Automatic, self-balancing power meter
for use with temperature-compensated thermistor
mount.

Power Range: 7 ranges with full-scale readings of 10, 30,
100, and 300 uW, 1, 3 and 10 mW; also calibrated in
dBm from -20 dBm to +10 dBm full scale in 5-dB steps.

Accuracy: 1% of full scale on all ranges (+0°C to +55°C).

Calibration Factor Control: 13-position switch
normalizes meter reading to account for thermistor
mount Calibration Factor.

Range: 100% to 88% in 1% steps.

Thermistor Mount: External temperature-compensated
thermistor mounts required for operation (see Table
1-2).

Meter: Taut-band suspension, individually computer-
calibrated, mirror-backed scales. Milliwatt scale more
than 4-1/4 inches (108 mm) long.

Zero Carryover: Less than +0.5% of full scale when
zeroed on most sensitive range.

Fine Zero: Automatic, operated by toggle switch.

Recorder Output: 1.000 volt into open circuit
corresponds to full-scale meter deflection (1.0 on 0 - 1
scale) +0.5%; 1000-ohm output impedance, BNC
connector.

RFI: Meets all conditions specified in MIL-I-6161D.

Power: 115 or 230 Vac £10%, 48 to 440 Hz,
13 VA (max). Optional rechargeable
battery provides up to 20 hours
continuous operation. Automatic battery
recharge.

Weight: Net 6-1/2 1b (3 kg).
Weight with Optional Battery Pack: Net 9-1/4 1b (4.2 kg).

Environmental:
Operating Temperature: 0 to +55°C.
Storage Temperature: -20 to +60°C.
Humidity: Up to 95% Relative Humidity at 40°C.
EMC: Meets EN55011:1991 (Group 1, Class A), and
EN50082-1.

1-1
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Table 1-1. Specifications (Cont.)

Dimensions: Combining Cases:

1051A, 11-1/4 in. (286 mm) deep.
u 1052A, 16-3/8 in. (416 mm) deep.

The combining cases accept the 1/3-module HP
instruments for bench use or rack mounting. See
1051A data sheet for details.

Options:
001: Rechargeable battery installed, provides up
to 20 hours continuous operation.

NOTE

OIMENSIONS IN INCHES AND (MILLIMETERS)
(A} FOR TOTAL LENGTH INCLUDING KNOBS
ADD 1 IN. (23 MM)

(B) FOR MEIGHT INCLUDING FEET

ADD 7/16 IN. {11 MM)

n
Top (279)

002: Rear thermistor mount input connector wired
in parallel with front panel input connector.

003: Input connector placed on rear panel instead
T of front.
SIDE 6% REAR Note
® Thermistor mount cable impedance is part
- : of the 432A input bridge circuit. For cables
r (S_%) =

-—5'& (130} ]

20 feetlong and over, the bridge is matched
to specific cable options, so the various

Accessories Furnished: 5-ft(1,42 m)cable for HP cables should not be interchanged.

temperature compensated thermistor mounts; 7-
1/2 ft (2,29 m) power cable, NEMA plug.

Accessories Available:

00432-6016 Rechargeable Battery Pack for field
installation.

5060-0797 Rack Adapter Frame (holds three in-
struments the size of the 432A).

84T77A Power Meter Calibrator.
11076A Carrying Case.

009: 10-foot (3,05 m) cable for 100-ohm or 200-
ohm mount.

010: 20-foot (6,10 m) cable for 100-ohm or 200-

ohm mount.

011: 50-foot (15,24 m) cable for 100-ohm or 200-
ohm mount.

012:100-foot (30,48 m) cable for 100-ohm or 200-
ohm mount.

013:200-foot (60,96 m)cable for 100-ohm or 200-
ohm mount.

Table 1-2. Thermistor Mounts for the 432A
HP Model Frequency Range (GHz) Operating Resistance (Ohms)
COAXIAL MOUNTS:
478A (Type N Connector) 0.01-10 200
8478B (Type N Connector) 0.01-18 200
8478B-Option 11 (APC-T7 Connector) 0.01-18 200
WAVEGUIDE MOUNTS:
S486A 2.6-3.95 100
G486A 3.95-5.85 100
J486A 5.3-8.2 100
H486A 7.05-10 100
X486A 8.2-12.4 100
M486A 10-15 100
P486A 12.4-18 100
K486A 18-26.5 200
R486A 26.5-40 200

WAVEGUIDE MOUNT ACCESSORIES:

11515A: Circular Flange Adapter for K486A.
11516A: Circular Flange Adapter for R486A.

1-2
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1-7. OPERATING ENVIRONMENT.
1-8. This instrument is designed for indoor use only.

159. The module may be operated at temperatures from
0 C to 55 C at altitudes of up to 4,600 m (15,000 ft). The
module may be operated in environments up to 95%
relative humidity to 40 C, but it should be protected from
temperature extremes which may cause condensation.

1-10. To ensure adequate cooling do not obstruct air
vents in the instrument cabinet.

1-11. COOLING REQUIREMENTS.

1-12. To provide adequate cooling, an air gap of
approximately 75 mm should be maintained around the
instrument.

NOTE If the HP 432A is subject to HP Class B
condensation it is recommended that the
instrument be powered up for at least 30
minutes before normal operation is

possible.

CAUTION This instrument is designed for use in
Installation Category II and Pollution
Degree 2 per IEC 1010-1 and 644

respectively.

1-13. CLEANING.

1-14. To clean the module/instrument: Use a soft, clean
damp cloth to clean the front panel and side covers.

CAUTION

CAUTION

WARNING

WARNING

WARNING

WARNING

Section 1

Mains supply voltage fluctuations should
not exceed +10% of the nominal selected
line voltage.

Before switching on this instrument, make
sure that the line voltage slide switch is set
to the voltage of the power supply, and the
correct fuse is installed (see Figure 3-3).
Ensure the power supply voltage is in the
specified range.

Appliance coupler (mains input
powercord) is the power disconnect
device. Do not position the
instrument such that access to the
coupler is impaired.

For continued protection against fire
hazard, replace the line fuse only with
the same type and line rating
(T100 mA 250V). The use of other
fuses or materials is prohibited.

If this instrument is not used as
specified, the protection provided by
the equipment could be impaired.
This instrument must be used in a
normal condition only (in which all
means for protection are intact).

No operator serviceable parts inside.
Refer servicing to qualified
personnel. To prevent electrical
shock do not remove covers.
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WARNING  If this instrument is not used as specified, the protection provided by
the equipment could be impaired. This instrument must be used in
a normal condition only (in which all means for protection are

intact).

2-1. INITIAL INSPECTION.
2-2. MECHANICAL CHECK.

2-3. If damage to the shipping carton is evident, ask that
the carrier’s agent be present when the instrument is
unpacked. Inspect the instrument for mechanical
damage. Also check the cushioning material for signs of
severe stress.

2-4. PERFORMANCE CHECKS.

2-5. The electrical performance of the Model 432A
should be verified upon receipt. Performance checks
suitable for incoming inspection are given in Section V,
Maintenance.

2-6. DAMAGE CLAIMS.

2-7. If the instrument is mechanically damaged in
transit, notify the carrier and the nearest Hewlett-
Packard field office immediately. A list of field offices is
at the back of this manual. Retain the shipping carton
and padding material for the carrier’s inspection. The
field office will arrange for replacement or repair of your
instrument without waiting for claim settlements
against the carrier.

2-8. Before shipment this instrument was inspected
and found free of mechanical and electrical defects. If
there is any deficiency, or if electrical performance is not
within specifications, notify your nearest Hewlett-
Packard Sales and Service Office.

2-9. THREE-CONDUCTOR POWER CABLE.

2-10. To protect operating personnel, the National
Electrical Manufacturers  Association (NEMA)
recommends that the instrument panel and cabinet be
grounded. All Hewlett-Packard instruments are
equipped with a three-conductor power cable which,
when plugged into an appropriate receptacle, grounds
the instrument. The offset pin on the power cable three-
prong connector is the ground wire.

2-11. To preserve the protection feature when
operating the instrument from a two-connector outlet,
use a three-prong to two-prong adapter and connect the
green pigtail on the adapter to ground.

2-12. PRIMARY POWER REQUIREMENTS.

2-13. The Model 432A operates from 115 or 230 volts ac
line voltage. Line frequency may vary from 48 to 440 Hz.
A slide switch on the rear panel is moved to the correct
position for the line voltage available. Before operating
the equipment, ensure that the fuse installed in the
instrument corresponds to the value marked on the
panel for the line voltage available (1/8 amp slo-blow).

2-14. INTERNAL BATTERY OPERATION.

2-15. Model 432A Option 001 instruments contain an
internal battery and a battery charging assembly. By
connecting the 432A to an ac source, the battery may be
charged overnight. The battery can be maintained in the
charging state indefinitely without damage. It will
assume its full capacity, 1.25 ampere-hours, and will not
charge in excess of that. This enables the instrument to
operate for approximately 20 hours continuously without
recharging.

2-16. BATTERY INSTALLATION.

a. Set power switch to off and remove power plug
from rear panel.

b. Remove top and bottom, and side instrument
covers.

c. The battery is installed with the terminals toward
the right hand side of the instrument when faced from
the front. The two terminals on the battery fit into spaces
provided on the circuit board.

d. Using the retaining nuts, fasten the battery firmly
in place. Be careful not to short the battery terminals at
any time as this may cause battery cell damage.

e. Install assembly A7, battery charging board, in
the space provided for it just ahead of the battery.

f.  Reinstall instrument covers and adjust circuit.
Instrument is now ready for operation.

2-17. BATTERY STORAGE.

2-18. Store the battery at or below room temperature.
Extended storage at high temperature will reduce the
cell charge, but will not damage the battery if the storage
temperature is below 140°F. Install the battery in the
instrument and recharge before using Model 432A in
battery operation.

2-19. RACK MOUNTING.

2-20. Model 432A is narrower than full-rack width. It is
what is termed a sub-modular unit. When used alone,
the instrument can be bench mounted. When used in
combination with other sub-modular units it may be
bench or rack mounted. The HP 1051A and 1052A
Combining Cases and Rack Adapter Frames are
designed specifically for this purpose.

2-21. COMBINING CASE.

2-22. A model 1051A Combining Case is shown in
Figure 2-1. This case is full rack width and accepts
varying combinations of submodular instruments. The
case, purchased separately, is provided with a rack
mounting kit. The combining case will hold three

2-1
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ADAPTER
FRAME
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CLAMP

SPACER CLAMP
RETAINING SCREWS

Figure 2-1. Sub-module Installation in
Rack Adapter Frame
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instruments the same size as the Model 432A. When
instruments are installed in the combining case, they
may be installed or removed individually.

2-23. ADAPTER FRAMES.

2-24. The 5060-0797 Adapter Frame is shown in Fig-
ure 2-2. The frame will accept a variety of submod-
ular units in a manner suitable for rack mounting.
Submodular units, in combination with any necessary
spacers are assembled within the frame. A submod-
ular unit cannot be removed individually.

2-25. REPACKING FOR SHIPMENT.

2-26. When returning an instrument to Hewlett-
Packarduse the original packing material. If the orig-
inal foam type packing material is not available, con-
tact an authorized HP Sales Office for assistance. If
this is not possible, first protect the instrument sur-
faces by wrapping in heavy kraft paper or with sheets
of cardboard flat against the instrument. Protect the
instrument on all sides using approximately 4" of
packing materialandpack in a durable container. Mark
the container clearly for proper handling and insure
adequately before shipping.

2-27. When an instrument is returned to HP for ser-
viceor repair, attach atagtothe instrument specifying
the owner and desired action. All correspondence
should identify the instrument by model number and
full eight-digit serial number.

PUSH RETAINER DOWN
TO RELEASE

©

SLIDE INSTRUMENT
INTO CASE

®

TO SET RETAINER BACK IN
PLACE, ENGAGE HOOKS FIRST
ON ONE SIDE OF DIVIDER,
THEN ON OTHER

PUSH RETAINER UP TO LOCK

arse-c-2

Figure 2-2. HP Model 1051A Combining Case Instrument Installation
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OPERATING INFORMATION

3-1. INTRODUCTION.

3-2. The Model 432A Power Meter operates with HP
temperature-compensated thermistor mounts such as
the 8478B and 478A Coaxial, and 486A Waveguide
series. The frequency range of the 432A with these
mounts in 50-ohm coaxial systems is 10 MHz to 18
GHz; in waveguide systems it is 2.6 GHz to 40 GHz.
Full-scale power ranges are 10 microwatts to 10 mil-
liwatts (-20 dBm to +10 dBm). Extended measure-
ments may be made to 1 microwatt (-30 dBm). The
total measurement capacity of the instrument is di-
vided into seven ranges, selected by a front -panel
RANGE switch.

3-3. This section describes general operating pro-
cedures and error analysis in microwave power meas-
urement. Application Note 64, available on request
from Hewlett-Packard, is a detailed analysis of mi-
crowave power measurement problems and techniques.

3-4. CONTROLS, CONNECTORS, AND
INDICATORS.

3-4. The front and rear panel controls, connectors,
and indicators are explained in Figure 3-2. The de-
scriptions are keyed tothe corresponding items which
are indicated on the figure.

3-6. The COARSE ZERO and FINE ZERO controls
zerothe meter. Zero carry-over from the most sen-
sitive range to the other six ranges is within z0. 5%.
Whenthe RANGE switch is set to COARSE ZEROQ, the
meter indicates thermistor bridge unbalance, and the
front panel COARSE ZERO adjust is for initial bridge
balance. For best results, FINE ZERO the 432A on
the particular meter range in use.

3-7. The CALIBRATION FACTOR switch provides
discrete amounts of compensation for measurement
uncertainties related to SWR and thermistor mount
efficiency. The Calibration Factor value permits di-
rect meter reading of the RF Power delivered to an
impedance equal to the characteristic impedance (Zo)
of the transmission line between the thermistor mount
and the RF source. Calibration Factor values are
marked on the label of each 8478B, 478A or 486A
Thermistor Mount. For further details, see Para-
graph 3-23.

3-8. The MOUNT RESISTANCE switch on the front
panel compensates for three types of thermistor
mounts. Model 486A waveguide mounts can be used
by setting the MOUNT RESISTANCE switch to 1009
or 200§, depending on the thermistor mount used
(refer to Table 1-2). The 200Q position is used with
Models 478A and 8478B Thermistor Mounts.

3-9. The rear -panel BNC connected labeled RE-
CORDER provides an output voltage linearly propor-

tional to the meter current; 1 volt into an open cir-
cuit equals full-scale meter deflection. This voltage
is developed across a 1K resistor; therefore, whena
recorder with a 1K input impedance is connected to
the RECORDER output, approximately .5 volt will
equal full scale deflection. This loading of the RE-
CORDER output has no effect on the accuracy of the
432A panel meter.

3-10. A digital voltmeter can be connected to the
rear panel RECORDER output for more resolution of
power meter readings. When a voltmeter with input
impedance greater than 1 megohm is connected to the
RECORDER output, 1 volt equals full scale deflec-
tion.

3-11. The 432A has two calibration jacks (VR and
Vcomp) on the rear panel that can be used for pre-
cision power measurements. Instrument error can
be reduced from =1% to +(0.2% of reading +5uW) of
reading, depending on the care taken in measurement
and on the accuracy of auxiliary equipment. For fur-
ther information, see Paragraph 3-27.

3-12. BATTERY OPERATION.

3-13. The Model 432A Option001 instruments contain
tery and conventional 115- or 230-volt line power. A
rechargeable Nickel - Cadmium battery is factory -
installed in Option 01 instruments. The same battery
can be ordered and later installed on the basic instru-
ment, thereby modifying the power meter to the Op-
tion 01 configuration. The battery installation Kkit,
HP part number 00432-6016 (including battery charg-
ing circuit) may be ordered from the nearest HP Sales
Office.

3-14. It is recommended that the Model 432A be
battery-operated for up to eight hours, and then al-
lowed to recharge eight hours, or overnight. Contin-
uous battery operation is possible for up to about 20
hours, but then the battery must be recharged for
about 20 hours.

3-15. The 432A automatically operates on its inter-
nal battery whenever the ac line power is disconnected
and the POWER switch is ON. When the battery ter-
minal voltage decreases far enough to force the power
supply voltage regulator out of regulation, then the
meter stops working and the meter indicator points
to the red RECHG BAT. To recharge the battery,
simply connect the 432A to ac line power, and turn it
ON.

3-16. Battery Storage. Storage of the batteryator
below room temperature is best. Extended storage at
temperatures above room temperature will reduce
cell charge, but will notdamage the battery; however,
the battery should not be stored where the tempera-
ture exceeds 60°C (+140°F).

3-1
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3-17. MICROWAVE POWER MEASUREMENT
ACCURACY.

3-18. A number of factors affect the overallaccuracy
of power measurement. The major sources of error
are mismatch error, RF losses, and instrumentation
error.

3-19. Mismatch Error. In a practical measurement
situation, both the source and thermistor mount have
SWR, and the source is seldom matched to the ther-
mistor mount unless a tuner is used. The amount of
mismatch loss in any measurement depends on the total
SWR present. The impedance that the source sees is
determined by the acutal thermistor mount impedance,
the electrical length of the line, and the characteristic
impedance of the line, Zg.

3-20. Ingeneral, neither the source nor the thermis-
tor mount has Zg impedance, andthe actual impedances
are known only as reflection coefficients, mismatch
losses, or SWR. The power delivered to the thermis-
tor mount - and hence the mismatch loss - can only be
described as being somewhere between two limits.
The uncertainty of power measurement due to mismatch
loss increases with SWR. Limits of mismatch loss
are generally determined by means of a chart such as
the Mismatch Loss Limits charts in Application Note
64. The total mismatch loss uncertainty in power
measurement is determined by algebraically adding
the thermistor mount losses to the uncertainty caused
by source and thermistor mount Zg match.

3-21. RF Losses. RF losses account for the power
entering the thermistor mount but not dissipated inthe
detection thermistor element. Such losses may be in
the walls of a waveguide mount, the center conductor
of a coaxial mount, capacitor dielectric, poor con-
nections within the mount, or due to radiation.

3-22. Instrumentation Error. The degree of inability
of the instrument to measure the substitution power
supplied tothethermistor mount is calledpower meter
accuracy or instrumentation error. Instrumentation
error of the Model 432A is +1% of full scale, 0°C to
+55°C.

3-23. CALIBRATION FACTOR AND EFFECTIVE

EFFICIENCY.

3-24. Calibration factor and effective efficiency are
correction factors for improving power measurement
accuracy. Both factors are marked onevery HP ther-
mistor mount. Calibration factor compensates for
thermistor mount VSWR and RF losses whenever the
thermistor mount is connected to an RF source without
a tuner. Effective efficiency compensates for ther-
mistor mount RF losses when a tuner is used in the
measurement system.

3-25. When the 432A CALIBRATION FACTOR selec-
tor is set to the appropriate factor indicated on the
thermistor mount, the power indicated by the meter
is the power that would be delivered by the source to

3-2
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a load impedance equal to Zg. More accurately, the
relationship between indicated power and the power
availableto a Zgloadis givenby the following equation:

P indicated (1 = p_p_)°

P0 = T Calibration Factor
where
P0 = power available to a Z, load
pg = source reflection coefficient
P = thermistor mount reflection coefficient
_SWR -1
P=5WR+1

Calibration factor does not compensate for source
VSWR, or for multiple reflections between the source
and the thermistor mount.

3-26. Tominimize mismatch between the source and
the thermistor mount without a tuner, insert a low
SWR precision attenuator in the transmission line be-
tween the thermistor mount and the source. Since the
mount impedance (and corresponding SWR) deviates
significnatly only at the high and low ends of a micro-
wave band, it is generally unnecessaryto use a tuner.
A tuner or other effective means of reducing mismatch
error is recommended when the source SWR is high
or when more accuracy is required. For further de-
tails, there is a complete discussion of microwave
power measurement with emphasis on modern tech-
niques, accuracy considerations and sources of error
available in Application Note 64.

3-27. PRECISION POWER
MEASUREMENT.

3-28. GENERAL.

3-29. Using precision instruments and careful pro-
cedures, measurement error can be reduced to +0.2%
of reading +0.5 uW. The technique involves: 1) zero-
ing thebridge circuits and measuring the bridge amp-
lifier output voltage difference with a digital volt-
meter, then 2)connecting RF power to the thermistor
mount and then measuring the bridge amplifier output
voltage difference again, and 3) calculating the power
from the two measurements. Figure 3-1 shows the
instrument setup for dc substitution measurement.
Use an HP Model 3440A DVM, with a 3443A Plug-in
Unit or a digital voltmeter with equivalent accuracy.

3-30. MEASUREMENT PROCEDURE.

a. Connect the DVM to the 432A rear panel Veomp
and VRF outputs. Be sure that the digital voltmeter
input is isolated from chasses ground.

b. Turn off, or disconnect the RF power from the
thermistor mount.
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Figure 3-1. Precision Power Measurements
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¢. Zero the 432A with the COARSE ZERO controls.

d. Depress the FINE ZERO toggle, and measure
the differential voltage (Vg) between Veomp and VRF.

Vo = Veomp™ VRF

e. Release the FINE ZERO toggle, and turn on, or
reconnect the RF power to the thermistor mount.

f. Measure again the differential voltage (V1) be-
tween Voo and VC OMP-

Vi =Vcowmp - VRF
g. Measure Vcomp to ground.
h. Calculate incident RF power from %he equation
1 2
w2Veomp (V1 - Vo) * Vg - Vi)

P =
RF EFFECTIVE EFFICIENCY

where
R is the thermistor mount resistance.
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432A POWER METER
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FINE ZERO

mW - RANGE — d¢8m

Figure 3-2. Front Panel Controls, Connectors and Indicators (Sheet 1 of 2)
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POWER. Instrument power ON/OFF switch;
connects either ac line voltage or internal
battery (Option 01 only) to internal voltage
regulator circuits. When ac power is on, optional
battery charging circuit operates.

COURSE ZERO. Meter zero adjustment,; set the
RANGE selector to COURSE ZERO, turn OFF
the RF power, and adjust to zero the meter.

RANGE. Power measurement range selector;
selects ranges from 0.01 to 10 milliwatts (-20 to
+10 dBm). COURSE ZERO setting is used to
zero meter with no power applied to thermistor
mount.

FINE ZERO. Electronic zero that balances the
compensation bridge with zero RF input. To
zero meter during operation, close the switch
momentarily. Be sure that RF power is not
applied to the thermistor mount when the FINE
ZERO switch is depressed.

Meter. Indicates power input to thermistor
mount in milliwatts and dBm. To use the dBm
scale, note the value in dBM of the range in use,
and subtract from it the reading on the meter
dBm scale.

Mechanical Meter Zero. Sets meter suspension
so that meter indicates zero. To adjust the zero:

a. Turn POWER switch off.

b. Turn the adjustment screw clockwise until
the indicator falls below zero and comes
back up to zero again.

c. Turn the adjustment very slightly counter-
clockwise to free up the mechanism from
the adjusting peg.

CALIBRATION FACTOR. Amplifier gain
compensation selector. Set to correspond to the
calibration factor printed on the thermistor
mount body. See paragraph 3-23 for more
information.

MOUNT RESISTANCE. Selects resistance
equal to that of mount in use to balance bridges.
Table 1-2 lists Hewlett-Packard thermistor
mounts and resistances. Set with meter power
OFF, when mount is initially connected to the
meter.

Thermistor Mount Cable Connector. Input
connector for 5-1/2 foot cable that connects to
the 478A, 8478B, or 486A Thermistor Mounts.

NOTE: The photograph opposite is for
illustration purposes only.

Figure 3-2. Front Panel Controls, Connectors and Indicators (Sheet 2 of 2)
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Figure 3-3. Rear Panel Controls and Connectors (Sheet 1 of 2)
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Line Fuse. For 115 Vac or for 230 Vac use 1/8
amp fuse

Power Cord Input. Use power cord provided,
HP 8120-0078. Line power limits are 115/230
Vac, 48-440 Hz. Check FUSE rating and
position of line voltage slide switch before
connecting power.

Line Voltage Slide Switch: Set to line voltage
available (115 or 230 Vac, 48-440 Hz).

Mounting Hole for Option 002 Model Power
Meters. Thermistor mount cable connector
installed and wired in parallel with front-panel
connector. Only one mount at a time may be
used with the power meter.

Vgr Input. Connected directly to RF bridge.
Used for calibrating power meter with
HP 8477A Power Meter Calibrator. Also used
for precision power measurements.

Vecomp Input.  Connected  directly to
compensation bridge. Used for -calibrating
power meter with HP 8477A Power Meter
Calibrator. Also used for precision power
measurements.

RECORDER OUTPUT. Voltage from meter
circuit to be used for recorder or digital volt-
meter. Output impedance is approx. 1000€2.

NOTE: The photograph opposite is for
illustration purposes only.

Figure 3-3. Rear Panel Controls and Connectors (Sheet 2 of 2)

3-7



Section III

Operating Information

Model 432A

432A POWER METER
[(30)] HEWLETT - PACKARD

FINE ZERO

mW ~ RANGE — ¢Bm

% 1010

COARSE
ZERO

s,

Figure 3-4. Turn On and Zeroing Procedure (Sheet 1 of 2)
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Connect thermistor mount and cable to
THERMISTOR MOUNT connector. Refer to
Table 1-2 for recommended thermistor mounts
and their frequency ranges.

Meter Mechanical Zero:

a. With the instrument turned off, rotate the
meter adjustment screw clockwise until the

pointer approaches the zero mark from the
left.

b. Continue the clockwise rotation until the
pointer coincides with the zero mark. If the
pointer overshoots, continue rotating the
adjustment screw clockwise until the
pointer once again approaches the zero
mark from the left.

c. Rotate the adjustment screw about three
degrees counterclockwise to disengage
screw adjustment from the meter
suspension.

Set the MOUNT RES switch to correspond to
the operating resistance of thermistor mount
used.

Turn the 432A POWER switch ON. For battery
operation, the AC LINE indicator does not turn
on.

Set RANGE selector to COURSE ZERO and
then zero the meter with the COURSE ZERO
screwdriver adjustment.

Note

The power meter should be zeroed with the
RF power source turned off, or the mount
disconnected from the source.

Set the range selector to the 0.01 mW range;
then depress the FINE ZERO switch until the
meter indicates zero.

Note

Range-to-range zero carryover is less than
+0.5% if the meter zero has been adjusted
(step 2 above), and the instrument has been
properly zero-set on the sensitive range. For
maximum accuracy, zero-set the power
meter on the range to be used.

Set CALIB FACTOR switch to correspond to
Calibration Factor imprinted on HP thermistor
mount label.

Apply RF power to the thermistor mount. Power
is indicated on the meter directly in mW or dBm.

NOTE: The photograph opposite is for
illustration purposes only.

Figure 3—4. Turn On and Zeroing Procedure (Sheet 2 of 2)
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Figure 4-1. Simplified 432A Block Diagram
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SECTION 1V
PRINCIPLES OF OPERATION

4-1. SIMPLIFIED DESCRIPTION

4-2. The HP 432A Power Meter consists of two ma-
jor sections: the bridge and meter logic assemblies.
The instrument also contains an auto zero circuit
which provides for automatic zeroing on any range.
A simplified block diagram of the HP 432A is shown
in Figure 4-1,

4-3. Thebridge section contains circuits which form
two self - balancing bridge circuits when a suitable
thermistor mount is connected to the 432A. Each
bridge is automatically brought to bal ance by the ac-
tion of a high gain dc amplifier feeding power to the
top of the bridge. The voltage at the top of the RF
bridge, VRF is responsive to both input RF power
and ambient temperature changes. The voltage at the
top of the compensation bridge, VCOMP is responsive
only to ambient temperature changes. Knowing VRF
and VCOMP, the RF power can be calculated.

4-4. The meter logic section processes VRF and
VCOMP to produce a meter current proportional to
RF power. The sum (VRF + VCOMP) controls the
width of 5 kHz pulses. The difference (VCOMP -
VRF) is chopped, amplified and fed to an electronic
switchactuated by the controlled width pulses. There-
fore, the meter current is pulses of variable height
and width with the meter indicating the average cur-
rent. (This process produces a meter current pro-
portional to (VRF + VCOMP) (VRF - VCOMP). Par-
agraph 4-10 explains why this is necessary.

4-5. FUNCTIONAL BLOCK DIAGRAM

4-6. A functional block diagram of the 432A power
meter is shown in Figure 4-2. The instrument com-
prises two major assemblies: bridge assembly Al
and meter logic assembly A2. Autozerocircuit A1A1,
which provides for automatic zeroing of the instru-
ment, is included as part of logic assembly Al.

4-7. The thermistor bridges are biased with direct
current from the bridge amplifiers. Each bridge
amplifier supplies enough heating current to bring
the thermistor resistance to 100 or 200 ohms, de-
pending upon the setting of the MOUNT RESISTANCE
switch on the 432A. 1If one of the thermistor bridges
isunbalanced due to incorrect thermistor resistance,
an error voltage occurs and is amplified by the bridge
amplifier. The error voltage is applied to the top of
the bridge and changes the power dissipation of the
negative temperature coefficient thermistor. The
change of power dissipation causes the resistance to
the thermistor to change in the direction required to
balance the bridge. Application of RF power to the
RF bridge heats the thermistor and lowers its resist-
ance. The bridge circuit responds by reducing the dc
voltage applied to the top of the bridge thus maintain-
ing bridge balance.

4-8. If ambient temperature causes changes in the
thermistor resistance, the bridge circuits respond
by applying an error voltage to the bridges to main-
tain bridge balance. The voltage at the top of the RF
bridge is dependent upon both ambient temperature
and the RF input. The voltage at the top of the com~
pensation bridge is dependent upon the ambient tem-
perature only. The power meter reading is brought
to zero with no applied RF power by making VCOMP
equal to VRF so (VCOMP - VRF) equals zero. Since
ambient temperature causes both thermistors to re-
spond similarly, there will be no net difference be-
tween the amplifier output voltages. Therefore, any
difference in output volrages from the bridges is now
due to RF power absorbed by the thermistor mount.

4-9. The RF bridge voltage, VRF, and the compen-
sation bridge voltage, VCcOMP, contain the "RF
power' information. To provide a meter reading
proportional to RF power the dc¢ voltages (VRF,
VcoMmp) must be further processed by the meter
logic circuits,

4-10. The required processing is derived as fol-
lows: Pgis absorbed power needed by the RF therm-
istor to bring its resistance to R ohms (100 or 200
ohms). Pq consists of two components: RF power
and dc power supplied by the 432A. The self-balancing
action of the bridge circuit automatically adjusts the
dc power so that the total power in the thermistor is
Po. This dc power is relatedto the voltage VRF at
the top of the bridge by (Vg /2)2/R. Thus
Po RF power + DC power
VRFZ
4R

n

n

RF power +

4-11. RF power can be determined by measuring
VRF withand without applied RF power and then doing
some arithmetic. But this power measuring scheme

is neither convenient nor temperature compensated

(since P, changes with temperature). The 432A in-
troduces another thermistor bridge circuit exposed

to the same ambient temperature but not RF power.

This circuit includes adjustments (COARSE and FINE

ZERO) sothat the dc voltage VCOMP at the top of its
bridge can be set equal to VRF. Assuming matched

RF and compensation thermistors, VRF0 (with no RF
power) and VCOMP remain equal with ambient tem-
perature fluctuation. They differ only when the RF
power to be measured is applied to the RF thermis-
tor. Thus, we have

VCOMP = VRFO when RF power = 0
and
v 2
P =0+ COMP:
0 4R

4-1
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Combining equations, we have:

A

v
COMP2 _ RF?2
4R = RF power + 4R
or
v 2 — Vo2
_ _ COMP RF
RF power iR
- (v + Ve )V - Vo)
4R \" COMP RF '\" COMP RF,

4-12. Thus an RF power measurement reduces to
setting VCOMP = VRF(Q (with zero RF power) ini-
tially, measuring VCOMP and VRF, and computing
with the above formula. The 432A carries out the
computation by forming the indicated sum and differ-
ence, performing the multiplication and displaying
the result on a meter.

4-13. The meter logic circuits change the two dc
voltages totwo pulse signals which contain all the RF
power information. One of the signals will be a square
wave whose amplitude is proportional to VCOMP -~
VRF. The other signal will have a pulse width pro-
portional to VcomMp + VRF.

4-14. The VCOMP - VRF signal is obtained by tak-
ing the dc voltage outputs from the Al assembly and
applying them to a chopper circuit. This chopper
circuit is driven by a 5-kHz multivibrator. The out-
put of the chopper is a square wave signal whose am-
plitude is prgportional to VCOMP - VRF. The output
of the chopper is coupled to the range amplifier and
then to the calibration factor amplifier. The amplifi-
cation that the signal receives in these two amplifiers
depends upon the setting of the RANGE switch and the
CALIBRATION FACTOR switch. The output of the
calibration factor amplifier is V. This current is fed
to the electronic switch. A square wave current with
amplitude proportional to (VCOMP - VRF).

4-2
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4-15. The VCOMP + VRF signal is obtained by tak-
ing the two dc voltages from Al assembly through a
summing circuit and feeding this voltage to a voltage-
to-time converter. The voltage-to-time converter is
driven by a 5-kHz multivibrator. The output of the
voltage -to - time converter is a signal whose pulse
width is proportional to the sum of VCOMP + VRF.
This signal controls the electronic switch. From the
VCOMP -~ VRF and VCOMP + VRF inputs, the elec-
tronic switch provides a 5-kHz pulse train whoseam-
plitude is proportional to VCOMP - VRF and whose
pulse width is proportional to VCOMP + VRF. The
pulse width is always 90 msec or less.

4-16. The bias circuit switch and filter provides a
zero current reference for the meter circuits. This
isaccomplished by controlling the dc bias to the first
stage of the calibration factor amplifier. This cir-
cuit, in effect, restores the dc component to the
square wave which has been amplified by ac coupled
amplifiers.

4-17. The meter is a 0-1 mA, full-scale meter that
has a capacitor across its terminals. The capacitor
integrates the output pulses from the current switch
so the current into the meter is proportional to the
time average of the input pulses. That is, the input
current to the meter is proportional to the product of

(Yeomr * Vrr) (Vcomp - Vry)
V2 2

= (Veomr) - (VrE)

4-18. The output from the meter is further filtered
so the voltage at the rear panel RECORDER output is
suitable for use with either a digital voltmeter or X-Y
recorder. The RECORDER output voltage is returned
to the compensation bridge through the automatic zero
circuit when the FINE ZERO switch is depressed.
The automatic zero circuit holds a correction volt-
age at the input of the compensation bridge amplifier,
sowhen the RFis zero, the meter indication will also
be zero.



Section IV

Principles of Operation

Model 432A

weadey] yo01g VZEF 19PON 'Z-§ o9an31g

¥3L04
SSVd-MO7

vwi-o( W

JUp 4 IWOD, _Y
[N S

dYp. Liou>
e U uu
700z —l

[

mioSL rl

| |
| omzoinviviv 1
i
I | 2
' \ (NOILYSNIJWOD
1INJY12 JYNLYYIINIL)
JHp 4 WO | oyazowv| | = HOLSINYZHL
Ay S oL i T 0437 358V0)
TYNOILMOOUd HIOIM 3STNd 1 z i 0 “
e SO e
“AAF _ | RN
1 \
| S M
slooz—| |- H3LH3ANO - + U3 WY 390148 ,/
0|
INIL-O1 3oL 10N Janoo, 390198~ NO1LVSNIdWOD \
_ M \
— \
\
i \
— \
A
L ELTEN ,
-— \
i | \
N s \ INNOW
niginin HOLSINYIHL
YOLVHEIA | K
-LLINN 1 ,
IHNS Auz> +¢18& { ,
RN 1 /
SNIWANS § | Y
| ,
= ;
7
[ /
/
¥OLOV4 1 ’
NOILVHBITYD | . Lhans 4
—
i HOLSINNIHL]
- amog, r=== - Cois
HOLIMS ¥3IAdWY §34dOND A . . AT
2INOYLD3T3 3ONVY ! Sanany
PLTY N 390188 390148
) + - 44
] M
dUp_dWOdp o H
YNOILHOdONd JANLITIWY 3STNd |
U S ]
i anoy 71 [ M H ™
]
)
1

901 YLIIW

I

TY LASSY 300148 IV
t
]

4-3



Model 432A

Principles of Operation

Section IV

(g 3o T 190Yg) onyewayog Suryiel 28prad 4M VZEH 19POW "€-% oan3td

A% e g visy P T
— CeER: T TR N e
Y O vty LON I XION3dd¥ 'SNLLVO-XOvE 335 | -- -- s
- IYNDIS HIVEQIS _ Ag
wx TUNOIS AVONDDIS e i "
TYNDIS AUYIING — ——— e e ——— — —
n_,an qq._m“< SHLVd WWNOIS 2 ! tti0s- 2ev00 [~ 1 - RV
End o-5'¢-w 3A08Y ONY V20!t Xi43Hd TWI¥3S 1 >§wwmﬂ“ ~ LU
cer Nm.__r_m S3t0N ocﬂ_wq._m» AHOWIN 134 ;D”.r R =
Lt 4
‘SISSYHI w —- - 229 i
o SNOLVNOISIA 3ON3NZITY ) Tou
o -
ASSY 2 01 i HOLIMS 2403
NS 1 £0
i - -
NOHVSNINOD @, [ g 2 T A~
! wwizd 100 . e, H313MdNY
| 2R OT i ST TMUINIYI 44T
\ 1200-b581 o120
' x‘.mu 0 . -
H K
[} 200
! 220y r AT
i b .
“ 1 v "8
i
! GCEEIREL 0
! " WILNINISHO 1y f
1 s
1 e I
]
1
i
i AT
i "y
I
| 326n0S
i IN38MND 30014G - - H3IHINY
- ¥1'90 10004 WUNINIAAHG e v
s - ) . i '
a3 H S'v0 <N '
& i _ 11 310N 335)  AL¥ 1
ASSV-2¥ 0L ! i 1 !
1 mmwons - ' H
NG 34 A @, G azsH U : ’ ! ' WOLEMMINL
512, g9 YIS DAY ' H NOLIYSN3INOD
s W WIUNIIHAO : : 4 5 weor
2ib ! 1 \ M e
1 H ad
r H i
AZ+4] ' €1°21°11 SNOILIO )
o [ ] P sors ! 03 0300V &8 | s
»3;.58.««.0__ i i MIA 1INYS 1NOUS ! NOWWOD
y2u 4 “ u \ !
H |
O _ | ﬁ
1 H
" v+ M : i" H Lpls
*9UE 0
\ 1z %88 5210 35va ﬁ ! iz-1r)
1 o_..m ol eyt I&>) L &
L W | &V ] I 1 ﬂ
] S 1 i ANNON
[y e {71 |
Jrm—n A0 e T PP T QD !
@ t+— WIINIu3si0 _ !
AL+ € ALt A olr'ed
D¢ 398008 ‘. Sl
) AN3HYND 390148 ' [}
. f
” e - - wor SRS

#2009-25%00) A JGN3SSY 390158 HOLSIWEIHL IV

4-4



Section IV

Principles of Operation

Model 432A

(2 10 g 3199yg) o13ewWaYog Surye], 99p1Id JY VZEY 9POW "¢-F 24ndig

TYNDIS NIVEOTT4 memd

TUNDIE ANVANG) IS e
‘paeoq ™ nduy Y3y sey pue Jamo10) a0anos € 81 Id L34
ay) §5010¢ JU3ZIND aFeNea] WOIJ SINDATD | owv ove nd "3BTEYD 3Y) SPIOY (D ‘suado [y uaym 2O Jo 10y

aseq ayy 109014 g B ¥ LY JO 8I0IOUUOD
aseq ay) punore s3ury prend ayL ‘aouaiaj

*adxeyd dpieIs woay 134 3y}

199103d (YD pue [Y °0l1az 8y Induy JH Y] udYM
0J3Z SpEaJ J3PW 3y) yey) o8 adpliq uoljesudd
-wod 3y} saalap adejoa dino ayy aouepadwi

-237j02 ay) Je adejoa [euM8 Joada ay) 0} sadreyd
1D ‘Burolaz asreod pue auyj Joj $38010 [N Aeray

‘s $31 UIMIaG
Aemyley s yowm ‘A g'9—
jnoqe 1k IDIVIV 134 Jo
adejjoa ajed ayl $33S SIYY,
"OY¥YdZ ASYVOD 031138 81
Yo3ms FONVH Uaym sajex

= Tn -3y JYU WO AN 01D PUE 20 "ZH 001 — TS TI e 157 o] MmO Aeuuou st g0
G _ NOQE 3A0QE JJO-[10X JOJ 3Xe [1YH/ED Pue - W 134 3l WONAS '
s ova _.A_nl ‘SIM/SO/P0 A BV LD JO 833e3j0A 38EQ ] o S o
NOLLYSNINOD GO, E.J a1y azjrenbo 03 Jajaworjuajed adsuereq € sy R ‘ i _ 20
! 21y 'uopdalax apow-uowuiod I3y)jidwe ‘n IV i L il
' Y31y J0) 304n08 JUAIIND aduepadwy-yBiy € WINIHI IO THMIVIY Aelaz ay) 0} 2® woay st ndino
A [
. 81 6% -a%p1Iq 3y} Jo BIPIS OM] Ay} UIIMIAG 840 T 57 1 3ul ‘reudis 10113 ue s1 adejjoa gons Aue
. sa0uaIaNIp 2304 Joydwe g By LD Ae *103S1ULIaYY 3Y1 0} JaMOd fY OFIZ YFIM
” e ‘GLU 7 PL¥ ‘€LY SSOIOE UILND 1313w
. Jaydwy 1enuazajng " o 07 anp uaLND Aue Ajyidwe 2 pue [P
” ! y’ w01
, } i - Japnduy Tenuaaniq
I " R it A il
' KD g '013Z UO A[ast0aid SOAIZ JUIWINIISUL
| 5 Ry
: - g puT Y L& 0 a._ogoo:%u s UoamIaq K 0§ A131N2I10 013z ojne sisnipe gy U
, 2oualajp adeyoa ayy Ajnidure ¢ pue D I s e R PV 0197 01NV
H e Totinduy (Enaazaiia L
. g | *3anjexadway ¥ uy suoyjerrea 1o} ajesuadwiod
ayesuadwod 0y jua1and s8ay saqiddns uay3 o 5 .
{30UEISISAT J0IBIWIIY) BY) ISEIIOAP [|IM ‘preoq ayp L 03 sadueya dWODL w_«h_..naﬂ w:m. wO.aEM_w ] ucw.—on-.u
sagealoul aanyeradwa) uAlqUY IOUEISIS 850.0¢ JuUalImd aFexNed] WOI] BINIIIO ITEQ ..n_...w A2Eqpa3) 8821 10 azout Fujdn ouww_“:: BaBueyd 3IUE}
-31 J0)8Twaay; 1092100 ureyurew o3 waaard | | ouy 10010ad g21d 7 v 210 Jo Suopdauu0d 1 viow 435 AL -8183.1 JoimjuiIay; auy 4 U ¥ g
230119 943 O Juaaand se1q A1dNS 9B PUE BID ] ssen by puncac sBurs pewn ! ayy sy -juaunsnipe aduereq-afpliq € 81 91Y puE 1Y
Y3 p 3T p YL 'B0U3III] yim [agieTed ul 81 YOYYM [y J0I8ISIX 31qelTeA OHIZ
-JI3juy JY N0 J3NY) 11D PU® 9O "ZH 001 00 "9/V.LD 03 panydde sy pue ¢§ wox} uaye) sy
,_ == 4, jnoge ?:5.« JJO-1101 20 axe $2Y/ LD pue I 'A) 3ndano a8p13q 3yl SJOISFWIIY WYO-00T IO
i 824/6D/80 ‘9 puE y Z[d Jo sadejjoa aseq wyo-Q0l I0) 3§nd410 39pyaq ay) s1snlpe Yoms FONV.L
' ayy azyjenba 03 13j3woruajod aouereq € _-SISTY INNOW 341 ‘(sJ0isiuilay; wyo-0og J0J gH
it Mum..;._—owcwﬁwsw“”.“ Mﬂ”w:%“””wﬂ _u“_u““Eu Pue ¢Y) € Pue F[H ‘91Y ‘JOISfUIIaY) 3Y) JO §ISISUCD
_ H ur-ydy e
' 7] st cid 23piaq au) Jo sapis omy ayy usamy | [k 11 10381uLISYL
! e X ~aq 832uaIayip adeyoa Adwe g/vZId T '
¢ ' H
¢ Tayfidwy refuaiana > | : H
e o [ L
:.w T *z . * e
e : i oz sy anduy gy Buiseatouy yim saseaadop JUp

/i o e

‘110 aa1Ip 03 ued

Wwassno sapraoxd g -Ijesuadurod 03
JuarInd 8831 sajjddns uay) [ ‘souey
-8183J SY 898BIIISP JOISIWIAY] Y}

*g@/V 21D JO 8103037100 ay) Uaamjaq
asuaxa)p aBejroa ay Ayrdure oI pue 60

o ‘A1BupI000y 11D WO JUITIND YORAPII] 86

gazjnbaa pue §38EaID3p 2OUEISISIT IOIWIWIIY) BY)

Jaymdwy renuaaa)qg

1 ] e .
ALs ALs ot'60

‘gageatouy 1amod ndui JY SY "€/VZID 03 partdde
1 pue g5 wo) usyey 81 (U4) Indino adpraq Byl
*g10)81WIaY}) WYO-0QZ 40 WYo-00f J0J }NIIND
a%p1aq ay3 s19nipe Yoyms JONV.LSISTH LNNOW

03 Jamod JY '90uUE)IST8aT I0181ULIaY])
12341109 urejuew 03 PnoL}o adpriq
3y} 0} waiand seiq A1ddns 11 B 1D

351008 Wualiny adprig

wE005-2+001 KIGNISSY 38 xo»m—

ayl (810187WIIdY} WYO-00Z 10) GY PUT )
GY pue ‘42 ‘62 ‘1018yWIaY) 3y} JO 8ISISUCD

11gq JO)STULIaYL

4-5



Model 432A

Principles of Operation

Section IV

(2 10 1 199yg) oryewayog Bursfrel 21507 J9BIN VLY 19PON “p-F 2andrg

- 486 Xi33u4 WINIS 2¥ ASSY 1007 ¥ILIN VICY

1 XION3ddV ‘ONILVO-X¥E8 33§ 00 QUYNIYA-1LITMIH AG §961 LHOIKAIOD
2 2
089 240
[ J
o Y e — 2280
4 HLYG TYNOIS AUYONODZS st X T
5998 2w IYNOIS AHVNIYG e— s °
08-v3 1
€3 o1
19-08 [T 5
iv-9v
€s £r-9% |
"W 9k -2¢ ol s
in 9z-12y obvy Ty
15 1 b
SIS WM ob-vl O
hidid 25-92 cuvy
| e
-1y z ]
§l-1183 Uy
ASSY oY 05-88
9 -5t of
15 15-62 Ly
ve-te 92-123 1
o1
ASSY £V ASSY 2v sury
SNOULVNDIS30 3INIWISY o
HIJTINY ~
NOILVNEI Tv) A

Avos ozo0. g5 JUp_dNODy
$100- €581 "
o0
000
v
o | o
As 0+ ’ =
e B TEFRY a7 . H3NanY
LE-bED YL ) 000~ 58I Bid $000-v501
1t § 120 1200- 50} 20
k! HILIMS ARL- 220 €20 AR~
1000- b8!
920 @
2013 29022 4
I LA [ILE) %01 [49005 49006 | W01 t) ]
._‘ 2 23 222 a2 '
Agt- P}t 34
1% % 3
G | a0 sad ¥0Ug WIS WIS N0
Avey nsiz aw tg vesp ey %2 %V aw
1334 b 128 : w2y
6000-v501f
=~ 620 ALt e HOLVHEIALLIW ALy
IS
43 ] 12007 P31
%2 €20 '220
n
o' B
! ey %001 X
w0 ASES bl ey $ % AL+ AL+

TUNOIS I0HVHD -4 AM3LLYE

INLL-01-IOVL

| (6109-265001 KIGWISSV 01907 ¥ILIW 2 O/d

4-6



Section IV

Principles of Operation

(z 10 g 199US) d1yewaydg SuryTel 21807 1919 VZEh 19PON “§-F Indrd

Model 432A

*91qed PUE JUNOW JOISTWIIaY) B DI
. Pa102uu0d Jou 3IE A8y 9sed ut punold ramod 03 3so[d
. punoa8 tojstwray) ayy daay jng Surjonpuosuou AfrewIou
aduex
MW O 9y} ur 9°[§ SI uoljenual a4 £QUD-ZZUD 9P SIV0Iq Inq ZHH-§ Je spunoad ay)
e E:Ec::z. ..::::m o__w sajen 591dN0D ¢p) "UO13I3UU0D UOWWIOD JOJSTULISY] 9Y) WOI]
‘I0joej uoljRaq o -ueme :.o.:?m 3y} pue ‘| srenba - - uowwod Ajddns Iamod ay) ajerost £gUD pue ZIUD ‘SkD
m -HED %88 30 §g1 pasealouy St | O ured aaydwe saduer Jayjo kg spunoan yunoa1)
ndjno juaxan) -sdsjs ajoIIsIP UL e ur -(Apanpedsas mw 1070 03 4 '
ured Jua1ano Axea o} Iarjiidure oy MW £°0 Eo& safues gamod I0j I ¥ N T N VL
AOEPDI} SANSISAL S{ONUOD ISPV 9°1¢ 01 [ wod) sdais 239J08Ip uy g *13)194U00) awI)-0)-3FeIN0A 9Y) 03 ° _ .
h 1010913 10}0€ ] UOIRIGI[ED uied satjiidwe a8ued ay) §109198 afejroa g/4UA + dINOD A e apracad ]y pue OGHEY (5]
: o0 $35a095T ‘ ¢ ‘ d wyo-00g Y3 ul '6LY PuE s
= T ' door ¥oeapaa 6LH2V ‘8LYgy "uoIjsod wy
1 ol ©5] m T oRapsad gLy Jo uoroun( ayy je pawwns axe U pug N0,
240
- I—° ) ﬁ Horjounp Jupwwing
SISSYHD 0l H -
S euy ! -BurjerIioso wioay zatjridwe ayj dosy y¢y pue
I
€-y oy | PED PUE 9BO 'GED Jo asEq Ay} 03 (103037700 LgD) Mdno ayy wod) 'Vgeh ay) Sunjeaqried uaym awr) 189)
AsSY »¥ ——o ! S1yoeqpoag SJIauIdure 13331W2 -UOWWOD PAPEISED OM) 0 $903 paonpaa pue asuodsaa Aouanbaay wnumdo o3 spraoad
. »d : Indno syt pue ‘Ieynidwe [B1UAIANNP € ST U0Ndes ndut AyJ, 10} 0} §ZOZV UO oWy A3IEYD ay) SIONPaJ SIYL ‘uonIsod
"overs —o 1 [-oe19s FONVY 2w Ui a3ejj04 YOEAPSI] oM Burhrea Aq pagioaiuod FLVHEITVD 93 Ul CHYZY SSOIOE 103UUOI ST SRUTY
Uy ] i | st pue ‘9-1g 01 1 woay srqelIea ST JaYEdwe sBurs ay3 Jo uted ayy
Assv gy AsSy 2v L o ! R A 1003138 9yeaadp/9relqIred
SNOILYNSIS3a 3ON383I3Y al | gayiidwy a8uey H
SuPY i u ‘Vﬂ% 0S5
wd ‘0132 !‘L:_. " A - A0}
| | moraq pue anoqe aSuea JuswSn{pe sABY SPNIJITD 1 Juajeatnba s Teusts ndino ay) jo apnitdwe yead-o3-yead ayy
oy 01927 J919W dY3 JeY) 05 (YW €[ IN0ge) 20In0S 29005581 ‘ar0j233y], 'S}onpuocd Zgd usaym dY srenbs g L2y I€ 19491
}—  jusaano sanesSou e s1 gpd *201n0s juszand nd A£0- 2€0 teudts aipy «JINOD syenbe 941 e [949] reudis ayy (Bunonp
2y -1n0 ay) s1 2pd pue ‘ad1ipdwe J9NIWS-UOWWOD |, - -U0D-UOU ZEB) SIINPU0D QLY UBYM "TeuBlS JOTRIQIANINN ZHH §
—] © ST [P0 “INDIID 135U Y} dALIP Jey} sasynd [+ ay} &q A1ajeulsite pajerado aae jey) S9YIIMS 3TE 250 pue 0£d
ey Juaaand ndno 03 sastnd adejjoa nduy s3I34U0D A 3530005
e €94 ey seyyduwre TenUsIaNIP € uLI0) 03D PUE 66D [
M N Js3ndwy joeqpasd g _ !
3J8N0S s3u3 A — - . e
. N *sanfea Y31y se [[am se Sdp +
ot o192 pocd sspsodd tosr 101 || w024 g0 sont o 20 1w Aen oo (:)
: : b [\ ¥ - - ﬁ e S1 .
3y puE ZKD PUE 1D ‘6ED UO SEIq oY) SISNipE umwnw»__ou aw1)-01-23€0A u,w.._% os wﬂ_ﬂ—% 1 TIIW 4 Gy
adaeyo SIYL ‘gED SaSIEyD pue gEd nay) pajunys 98U "AS'2i- Apprewrxoadde 03 SHA + A 4q 'sjr0A 5000- v 8l - $000-v58)
o SML 88D 198 12481 3y} wod) SABIBYD 1 TIYM LZD 13O SPIOY 9'0+ & 19491 sansod 12005581
St (§p® 90aN0S JUBLIND A( UMBID JUSLIND Jey) JO A < e 120 . 20
yorym dwed Jeaut] e Surjetsusd ‘Ogd) ‘90anos jusl wnurxew ay; sdwerod
$S99X3 :.: 2P0 Woxj SuIMO[] JWALIND [enpIsat =1 1m0 nayy soSreyo gzn LD 1o Sunuamy dYp + L140 bg® wody - £IN0010 FUIYDIIMS JAYI0 PALID
Auy ‘Jjo pauany ST ppd uaym sjonpuod ged |°g dINOD 4 0y 1enba junowe ue Aq aa1jedau paqpnd sxe 1eudis ayj wodxy aseyd o0} (aseyd-jo-mo 0g]) pasn axe sind
YONMS NI Seld 520 Jo sopIs yiog ‘punoasd oy AUp + dWODA |1 110300 gy st ndno ] 370 WI0E “{A€1- 01 A9-) d4Em dJEnbs I I
— T T AT s3I0ys aouepadwil MOT S ‘pajeanies 9gd UIM aaem aqenbs sy ‘jj0 H M0A-L E S dino ayy, -JIojeIqlAnnW
-yl g JnoqE Uy 107822 SUad | cle @ ! Lirous 3 48y + dWOO4 0} sa8eyd gD ‘Jjo-1nd st -100 0] uOHEINTES ZHY § A1EISE UE W10} £3D PUE 3TO
-Ind J3joW I10] gLH sassedAq y1yD [ .P.H. AL 92d Uaym " I0jRIQIAN[DUW 3Y) JO 3jEIS AY) UO WOy UIALIP ST (2D TowIqIATA oD [
. 251190 1979U1 ATEOS -TIN] 7€ J[OA 20 Burpuadap ‘pajelInies 10 JJO-IND IAYJIS ST 9gd R
uo1393119p 133 1 mny oA | o HOLMS Jihitasht Tduy o) TOLVaRIAI LT Ay
10} LNdLNO YIAUOITY W) $23240 | 2ivt :%W SINOES R S 7 i
-1ed pLY "I83(1) SSed-mo] B uLIo) 277, 1200- V58t ; 0ol 22 YT TNIuD %ol & : o..mum
50 put gp0 ‘gLd -(d¥p - dW0D ) | w I vb0 wag el T 1T\ 1 [ : S ———— €2
dH 4 , dINOD ) o) reuorytodoxd st 272 T4 44, . W00 )
(A m\.nw Amwm nd «:wuu:a. . 4 - TEA4 A pue ‘dures ayj stoqjuod Ajddns jroa L+ ayy
WALING 1318 JEY) 08 i o RS d a1IEA AI)oUWIWAS S)1 pue Fe -dwred 13u98 o -
ayy 121 gpD Joydeded Jojeadajul TeNoiS 20U - Jo apajrjdwe ay) yym st gl f. p jo adejoa aylL ® 2jeJau 1 620 Arddns aamod ay3
| . (ZHA g) 0asT 0OZ S asem Sy} JO potrad ayl 620 231eyd 0} ULLIND JuriSU0D sarpddns 0z NSy 5567 ] wo Teusis ZHY-g au)
SINDII) 1318 JO 103291100 3Y) Je dAEm Je[nSue)oad wH se sadrows 35308 RIS VA 0T > sa1dnooap gD "SI0A
120 Jo aseq ayy o3 pargdde dwer ay) ‘sadejs asayy 90+ Je 19491 sansod
-1vd DHOAY 10 Sutwryy pue ured ay3 JO 1NS3T k Sy "SIN000 2duanb wnunxew oy mm:..ﬂo
$3)EIpUI J312W 3} 0S ‘AQ- 0) s203 adejjoa -as ajysoddo ayj ‘4zgd Jo uorjoun( IaIWa -95Eq AY) N.:mo 120 woIy
Ayddns aajow ‘padreyosip st AX313BQ 8Y3 USYM saselq pIemIo] Lgd Jo aseq ayy je durex ayj uaym 30 euBts oy woay aseyd
syun 10 uondo 104 paselq-yoeq AjjewIou St pauan) st ‘Sur1onpuod sem Ydtym ‘6z pue o pauamy -_oL:o 081 St Indyno
GIYD 620 wod) asind 3ALIp ay) Jo uonjeINp S1 ‘JJ0 pauan} Sem YoTym ‘gzd {Jjo suan] pue Ispwa saem o1onbs oyl ‘30
ayy Joj N J9jaW ay) 03 Isyjidure I0308} s31 mojaq umop pafind St Lgd) Jo aseq ayy ‘ggd nayy -2 0] UOTIEINYES
UOTIBIqI[ED WOI) JUBIIND IndIno SBYINMS FHD punoa3 o} pajdoys st reushs 444 + dWOO A ayy ueym woa; :?:.-m s1 420
*say0)IMs patdnod op 1Se] aTe 670 Pue 920 ‘LZD . i
Yo3IMg O1U0I}091H Janydury
zanjdwy Butyonms .




Model 432A

YIN2Y ‘¥IZY
QIMNSSY LOW

9-9u2 ‘- 18D
[ S92 °60-13

:5ISSYHD 2y

SNOVLWNSISIO ON3IMI4TY

NOLLYE3G FHIN NI NMOHS SIOWLTOA

HOLIMS NOILIILONd |
INZHND-H3A0 ! . .
W an 12009 35+00) ATGWISSY ¥IOMVHO AH3LIVE (10 NOILLAO) 2V

(2 30 T 199Yg) d1rewayds SunyeL Addng Jemod Vzgy 19PON "G - 2IM31d

1 XIONIddY "ONILVO-XVE 335 4
VA 03103135 ANCLOVS %
OINIYHD SNIE ANILLVE

“310N

ASSY 21801 UILIN § LIVE ' W NuInL vIER
00 QUYXORS- 113 WM AW 9961 LNDIALDD

- A

ATEN3SSY 39Q18E

HOLSINYAHL IV O/

D

C]

l"._o_

t
ﬂlg& 0o

84

Principles of Operation

Section IV

TN
39WwHOI ANILIVE

1 1505-20%001 ATBWISSY 19071 H3LIN 2V Od

)

¢

—

4-8



Section IV

Principles of Operation

Model 432A

(g 30 g 1994S) oryewayog Sutyrel, A1ddng Jamod Vzeh [9POIN G- dIndrg

yiu2Y 'vI2v

QINDISSY LON
2wx
[N
2"s
69
o
u
1sa .
] §#2°63-12
“SISSVHD 20

SNOILYNDISIO 3IN3YII

1 XION3daY "ONILVQ-HOVE 33 4 '
30WA 03103135 AHOLOVS ¥

Q30HYHD ON138 A¥ILLYE
NOILVHIAG INI M MMDHS $39¥4 10A

ASSY 31907 YILIN @ L1¥E * UE WYL ¥Ry
03 QUEYIVA- L4 ITMIM 4G 9961 LHIINAKDD

TNy
NOSINYINCD
1200-¥50!
0

(310N

1

-sanjexadwta) yjim uotjertea ade

-310A A19))€q J0} S9jESUAdWIOD
0s[E PO ‘aderon 10449 ue
se payjiidure st adueys Auy

gD Jo opoue ays je adejroa
2y} 0} gY JO WIIE I2JUdD Y}
e 93ej[oA ay) saxedwod HO

(%uo 10 uondo)

4-9

1amod a1 Jo uorjesado A1ayeq
J03 & sasseddq (O -ajesuad
-WoDd 0} [ O} IALIp 95EBq SALIBA

*LYD 0} JuUaLINd SEIq
satyddns g4 AL+
J0} 283104 90USID

A1ddns j104 1+ 3 pioy
01 10 4q uaALIp ST 2D

pue $® JO J0)I97[00 Y} WOI] Sfeu
-f1s 10119 sajyjdwe gd ‘u3xINd
SuyBreyo L1ay)eq ay) sojendax D

*JUBISUOD

-Jax & sapraoxd LMD

|

I0jeIN3aY aTdeIoA SI1XLS

(Awo 16 uondo)

4
Jojeday satdag pue Jayjduty

Tondny uosixedwo) [i)43

‘quazand SurSxeyo oY) Pwit 3JO (B UIng 03
SpUd} SIYL, ‘U0 ZPH uIn} 03 SPUd) YIYM
‘uo suany ¢d ‘(A9°0) VW 09 SPaIIX3 £H
nay) yus2Ind oy JI ‘Jjo Afrewtsou st £d

(Buo

10 uo11dQ) YINAS uoI}d0IJ UIXINILSAQ

a9

30ua X3y ode0A

J 4901

_ L

HOLSINYAHL 1V O/d

24

acca

JUET 0} G
d0re-" )

‘resucd Ajddas

AE1- 2y} proy o) punox3 oy
-Apddns Ag1- 3y} Jo0 Apddns
AL+ 3Y) I2)19 WO judx
-ano ssed ued jey) Jojendax
unys e wro) 9Id pue ¢d

Toyernday junyg

A0LY|

‘LD 30 J03031100 ay) e
a3ueyd a3ejjoA Lue sapydwe gd

Jayjdumy JoJxg

10 S2ALIp pue ¢P woIy
sTeudrs Joxra sayrdwe pO

Fayjydury

‘uorjeIqIIEd J3jW

*L® J0 38ejroA JopTWd

-aseq 9y} Ul SuUOlejIEA 3IN)
~gI1adway 10) sajesuadwod LYD
*g83[ 10 aJOW SIINPUOD LY ‘SIS
Ayddns Agr- oy )1 “A(ddns Au+
07 PadusI9JIx ST 8J10A ] - Aem
SIYL, “€IY pue Z1Y JI3prAlp 3y
uo adeyjoa ay3 o3 punoad £id

-dns Jamod ayj saxedwod L

Joyyjjdwy uosyredwo)

Jamod aYy) SYOLU0D | {I9j0WOT}
-uajod jusuisnipe Ajddns zomod
8y} ST 9Y "$O 03 paj pue pay
-yjdwe sy 3ouaxapip Auy °punosd
03 jeyy saredwod pue ‘LY pue
9H ‘GH JO SISISUOD YITyM JIPIAID
adejtoa ay} sIoNuow ¢ ‘gadueyd
aanjegadwa) xoj sajesuadwod pue
punoas 03 adsax yum aasod
Ay3is ¢d Jo 1antwa ay) sproy 90

Japnduy uosiredwo)

¢

‘(Auo 10 uonydo) uo §-|

pauan} st xamod ay3} awrt) Yoea
10 SurSaeyo woxy Axazyeq ay)
juasdxd 03 ‘paserq 9512431

JHUIN] 03 puE Jjo g uIny 0} Spud)
YOIYM ‘B DAY} YW 06 INOQE SPIad
-Xd ULRJp JUSJIJIND JT UO SUIN) 11D

‘JUBIIND Y3

s1 gu) ‘uorjerado A1ajjeq
104 ‘paserq premro) Ajpew

YOWNMS UOTI08301d IUBLINDIBAQ

o

-Io0u St @YD *ZO Jo JuIIIND
aSBQ 3y} [0IJU0D 0) HO WOy
teuss 1oxra ayy saryrjdwe D

aaymdwuy

&5

ey A rva N "

- |H 416109269001
NS
I98VHOIY A¥3LIVE

‘LVd DHOJY sajed
~IPUl YoyyM ‘X933 3Y) 0} JuaIIND daredau
garddns pue Japjyidwe J0308] UOTIRIGITED BY)
JJO Suan) syl ‘SajeInjes g [Hun I0UW uUo

suany ¢®» ‘uoryerndad Jo no sdoap Ajddns
Jamod ayj J0 ‘padreyosip s1 (Ajuo spun J0
vondp) Axajeq ayj J1 )30 Aqrewaou sy gd

qoums

ANgNE INTY

1< 1 00b -0

AOE2/SIH




Section V
Maintenance

Table 5-1. Recommended Test Equipment

Model 432A

Instrument Type

Critical Specifications

Recommended Model

Power Meter Calibrator

Range: 0.1 to 10 mW
Accuracy: .1to 10 mW ranges: 0.2%
.01 and .03 mW ranges: 0.5%

HP 8477A

DC Digital Voltmeter

Range: 0.5 to 50 volts de

Accuracy: +0.05%

Input Impedance: 10 megohms, floating
Resolution: 4 digits

HP 3440A with 3443A
Plug-in Unit

Storage Oscilloscope

Variable Persistence Display
Bandwidth: dc to 5 MHz
Input Impedance: 1 megohm
Sensitivity: 5 mV/division

HP 141A with 1405A
and 1420A Plug-in Units

Vertical Plug-in Bandwidth: 400 kHz HP 1401A
Input Impedance: 1 megohm
Sensitivity: 1 mV/division

Cable Assembly RG 58C/U coaxial cable with 2 each BNC HP 10503A

(2 required) male connectors

Test Lead Insulated cable terminated with dual HP 11001A
banana plug and test clips

Cable Assembly Shielded cable with one each BNC and dual HP 11000A
banana plug connectors

Thermistor Mount Operating Resistance: 100 ochm or 200 ohms HP 478, 8478

Filter Network

See Figure 5-2

Oscilloscope Probes (2) Division Ratio: 10:1 +2% HP 10001A
Bandwidth: dc to 30 MHz
Rise Time: 5 nsec
Differential Voltmeter Accuracy: :0.005% of reading HP 740B
+0.0004% of range + 1 uV
Resistor (2) 10K 1%, 1/8 watt 0757-0442

5-0
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SECTION V
MAINTENANCE

5-1. INTRODUCTION. 3440A/3443A
5-2. This section provides information for perform-
ance testing, adjusting, troubleshooting and repair- Q '__—_—___—l O
ing the 432A Power Meter. Performance tests allow
the instrument tobe checked for conformance to spec- D
ifications. If performance is not within specifications,
adjust or troubleshoot the instrument.

BaT7A RECORDER
5-3. CONTENT. = ouTPUT

. ®

5-4. PERFORMANCE TESTS.

5-5. The procedures test power meter performance
for incoming inspection, periodic evaluation, calibra-
tion and troubleshooting. Specifications in Table 1-1
are the performance standards. If the power meter
fails to meet any of the performance test specifica-
tions, refer to the troubleshooting diagrams.

5-6. ADJUSTMENTS.

5-7. Proceduresdescribe the adjustments necessary
to calibrate the power meter. Adjust the power me-
ter only when it is determined that the meter is out of
adjustment and not malfunctioning due to a circuit
failure.

5-8. To avoid errors due to possible ground loop
currents, isolate the power meter from ground used
for other auxiliary equipment. A power plug adapter
that removes the ground connection at the line outlet
can be used to isolate the power meter.

5-9. Several circuit components are factory-selected
to meet specific circuit requirements. The factory
selected parts are indicated on the schematic dia-
grams.

5-10. TEST EQUIPMENT.

5-11. Instruments and accessories required for ad-
justing and testing the power meter are listed and
briefly described in Table 5-1. Instruments used to
maintain the instrument must meet or exceed the
specifications given.

5-12. SERVICE INFORMATION.

5-13. Service information in the form of trouble-
shooting, waveforms, schematics and component lo-
cations are given in Section VII. Also, an overall
system block diagram is included which contains
keyed numbers corresponding to the test points.

5-14. 432A PERFORMANCE TESTS
WITH 8477A CALIBRATOR

5-15. INITIAL SET-UP.

a. Connect the 8477A outputs to the 432A inputs as
shown in Figure 5-1. Use appropriate test equipment
as listed in Table 5-1.

VRE VCOMP 4 7 N\
(
®© . 4324
10 VRF
- (REAR)
T0 VCOMPI @ @
\_THERMISTOR MOUNT CABLE }

Figure 5-1. Check and Adjustment Test Set-Up

b. If necessary, mechanically zero the meter
movement as follows:

(1) With instrument turned off, rotate meter
adjustment screw clockwise until pointer
approaches zero mark from the left.

(2) Continue rotating clockwise until pointer
coincides with zero mark. If pointer over-
shoots, continue rotating adjustment screw
clockwise until pointer once again ap-
proaches zero mark from the left.

(3) Raate adjustment screw about three de-
grees counterclockwise to disengage screw
adjustment from meter suspension.

5-16. METER ACCURACY TEST.

a. Set the 8477TA Calibrator controls as follows:

POWER (MW) . . .. .. . i 0.01 mW
FUNCTION . & o oo e e e e e e e e e e e i e 2009
ZERO/TEST .« o o et e e e et et e e ZERO
b. Set the 432A controls as follows:
A2S1 {on Meter Logic Assy) .. .. .. CALIBRATE
MOUNT RESISTANCE . . . . oo oot e e 2009
RANGE . . .ttt it 0.1 mW
POWER . . ittt e et e ie e e ON
CALIBRATION FACTOR . . . . . . oo v v v e vt 100%

c. Adjust 8477A ZERO knob for 0 volts +2 mV in-
dication on the DVM.

5-1
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Table 5-2. Meter Accuracy Test

Model 432A

Table 5-3. Calibration Factor Test

432A | 8477A | Digital Voltmeter
Range | Range | Indication (milli- | Indication (Full
(mwW) | (mW) volts +10 mV) scale +1/2 Div.)
.01 .01 1000 1
.03 .03 948. 8 3
.1 .1 1000 1
.3 .3 948.8 3
1 1 1000 1
3 3 948.8 3
10 10 1000 1

d. Set the 8477A controls as follows:

POWER (MW) . . . ... .. i iiin e 0.01 mW
ZERO/TEST . . . . i i i iiei TEST

e. The digital voltmeter should indicate 1000 10
millivolts.

f. The 432A meter should indicate full scale =1/2
division.

g. Repeat steps d through f for each of the other
ranges. Set the power meter range selector to the
position indicated in Column 1 of Table 5-2 and set
the 8477A meter reading selector to the correspond-
ing position indicated in Column 2 of Table 5-2. In
each case, the meter indications should correspond to
those shown in Table 5-2, Columns 3 and 4.

5-17. CALIBRATION FACTOR TEST.

a. Set 432A controls as follows:

A281 (on Meter Logic Assy) . . . ... CALIBRATE
RANGE .. ...... ... ... 0.1 mW
CALFACTOR .. ... .n.. 88%
MOUNT RESISTANCE .. ............. 2009

b. Set 8477A controls as follows:

FUNCTION . . o ottt et e e e e e i e 2008
ZERO/TEST Switch . . . . ... . i v v TEST
POWER (mW) . . .. ot it e e ee e 0.1 mW

c. Set 8477A ZERO control so that the digital volt-
meter reads 1000 £2 mV.

d. Set the calibration factor selector to 89%.

e. The digital voltmeter should indicate 989 10
millivolts.

f. Repeat steps d and e for each position of the
CALIBRATION FACTOR selector. In each case, the
digital voltmeter should indicate the voltage shown in
the second column of Table 5-3 for the CALIBRATION
FACTOR shown in the first column.

5-2

Calibration Factor Digital Voltmeter
Selector Setting (%) Indication (mV)
88 1000 +2
89 989 +10
90 978 £10
91 967 £10
92 957 +10
93 946 +10
94 935 +10
95 926 +10
96 916 10
97 907 +10
98 897 10
99 889 :10
100 880 =10

5-18. METER LINEARITY CHECK.

a. Set the 8477TA POWER (MW) selector to 1 mW
and FUNCTION to 2002, ZERO/TEST switch to TEST.

b. Set the 432A RANGE selector to 3 mW, MOUNT
RESISTANCE to 200%2.

¢. The 432A meter should indicate 1 mW +1/2 di-
vision.

d. Set the 8477A POWER (MW) selector to 2 mW.

e. The 432A meter should indicate 2 mW x1/2 di-
vision.

f. Set the 8477A POWER (MW) selector to 3 mW.

g. The 432A meter should indicate 3 mW £1/2 di-
vision.

h. Set A2S1to OPERATE.
5-19. ZERO CARRYOVER TEST.

a. Disconnect the 432A from the 847T7A.

b. Turn the 432A power OFF and connect the
thermistor mount cable to a thermistor mount.

c. Set the 432A Power Meter MOUNT RESISTANCE
selector to the resistance shown on the thermistor
mount.

d. Turn ON the 432A power.
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HP 432A
POWER METER ocnorper

ouTPUT 10K
L L oL
10oMF 1oH4F
) = =
THERMISTOR
MOUNT Q
o

OSCILLOSCOPE
HP-140A/1401A/1422A

Figure 5-2. Zero Carryover Test Setup
e. Connect 141A through filtering network to rear

of 432A as shown in Figure 5-2. Set 141A controls
as follows:

INPUT . . e et e e e e e e e e e e DC
SENSITIVITY . ... ... ivinnnn. 1 mV/cm
SWEEP TIME . . .. .. ... en.. 2 sec/cm
TRIGGER LEVEL ... .. max clockwise (free run)

f. Zero the 432A as follows:

(1) Set the RANGE selector maximum cw to
COARSE ZERO.

(2) Set the COARSE ZERO screwdriver adjust
so that the meter indicates zero.

(3) Set 432A RANGE switch to .01 mW. De-
press the FINE ZERO switch. The meter
indication should go to zero without over-
shoot.

g. Rotate the RANGE switch clockwise, one stepat
a time, while the oscilloscope is sweeping. On each
432A range, the scope trace should be within .01 mW
division (+5 mW) from where it was on the .01 mW
range.

5-20. FINE ZERO RANGE CHECK.

a. Set the 432A RANGE selector to 0.3 mW. Leave
the thermistor mount connected to the cable and the
MOUNT RESISTANCE selector set to correspond to
the resistance of the mount used.

b. Depress the FINE ZERO switch.

c. Slowly turn the COARSE ZERO screwdriver
adjustment counterclockwise until the meter will no
longer zero. The FINE zero circuit is at one end of
its range.

d. Release FINE ZERO.
e. Set the COARSE ZERO screwdriver adjustment

so that the meter indicates full scale on the 0-3 scale
(0.3 mW range).

Section V
Maintenance

f. Depress FINE ZERO switch (the fine zero cir-
cuit is at the other end of its range). Meter should
indicate below 2 on the 0-3 scale. Record the indi-
cation.

g. Release FINE ZERO.

h. Rotate RANGE switch to COARSE ZERO posi-
tion. The fine zero circuit is now in the center of its
range. The meter reading shouldbe 1. 5+1/2reading
of step f, +0. 1 div. on the 0-3 scale .

5-21. 432A CALIBRATION WITHOUT 8477A CALI-
BRATOR.

5-22. The 432A Power Meter can be calibrated with-
out an 8477A Calibrator using a method similar to the
precision power method outlined in Paragraph 3-27.

5-23. A major difference between the two measure-
ments is thatexternal power need not be applied when
calibrating the instrument. Normally, in a stable en-
vironment, the VCcoMP output voltage remains con-
stant, not being affected by external RF power; only
the VRF output varies during power measurement.
Since the power that the meter indicates is propor-
tional to VCOMP and VRF, we can cause the meter
to indicate a power also by holding VRF constant and
varying VcoMPp. This is easily done on the 432A by
turning the COARSE ZERO control. Two calibration
procedures are given below. " Full scale readings are
not possible on the 10 mW RANGE. Full scale read-
ings are possible on the 3 mW RANGE depending on
the mount characteristics.

5-24. CALIBRATION PROCEDURE 1.

a. Connect thermistor mount to power meter; let
instrument warm up for at least ten minutes.

b. Selectrange whichinstrument is tobe calibrated
on.

Note

Ranges below 0.3 mW require a precise
differential voltmeter capable of resolv-
ing 1 £V. The HP 740B DC Standard/A
Voltmeter, which has an accuracy of
+(0.005% of reading + 0.0004% of range
+]1 pV) is recommended. A digital volt-
meter is adequate for the 1.0 mW and
higher ranges.

c. Connect Differential Voltmeter (or DVM differ-
entially) betweenthe VCOMP and VRF output jacks on
the rear panel. See Figure 3-3 for location of VRF
and VcoMmP outputs.

d. While pressing the FINE ZERO switch, meas-
ure and record Vg. (Vo is the difference of the bridge
voltages with no power applied. )

e. Turn COARSE ZERO control (on front panel)
clockwise to a convenient power, e.g., 9 on the 0 to
10 scale or 2 on the 0 to 3 scale.

f. Differentially measure and record V1. Vi is
the difference voltage between VCOMP and VRF with
power applied.

5-3
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INSTRUMENT SERIAL NO.

DATE
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TABLE 5-4. PERFORMANCE TEST CARD

Data in this test card corresponds to Performance Tests in
Paragraphs 5-16 through 5-20.

5-5
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TABLE 5-4. PERFORMANCE TEST CARD
Para. Measurement
Ref. Test Unit Min. Actual Max.
5-16 METER ACCURACY
e 0.01 mW applied; measure RECORDER OUT voltage | mVdc 990 1010
f Meter indicates full-scale (0-1 scale) divisions -1/2 +1/2
Repeat on remaining 432A power ranges:
e Power applied: 0.03 mW mVdc 938.8 958.8
f Meter indication (0-3 scale) divisions -1/2 +1/2
e Power applied: 0.1 mW mVdc 990 1010
f Meter indication (0-1 scale) divisions -1/2 +1/2
e Power applied: 0.3 mW mVdce 938.8 958.8
f Meter indication (0-3 scale) divisions -1/2 +1/2
e Power applied: 1 mW mVdc 990 1010
f Meter indication (0-1 scale) divisions -1/2 +1/2
e Power applied: 3 mW mVde 938.8 958.8
i Meter indication (0-3 scale) divisions -1/2 +1/2
e Power applied: 10 mW mVde 990 1010
f Meter indication (0-1 scale) divisions -1/2 +1/2
5-17 CALIBRATION FACTOR
i Calibration Factor (%) DVM Reading (mVdc)
88 1000 mVdce 990 1010
89 989 mVdc 979 999
90 978 mVdce 968 988
91 967 mVdc 957 977
92 957 mVdc 9417 967
93 946 mVdc 936 956
94 935 mVde 925 945
95 926 mVde 916 936
96 916 mVdc 906 926
97 907 mVdc 897 917
98 897 mVdc 887 907
99 889 mVdc 879 899
100 880 mVdc 870 890
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TABLE 5-4. PERFORMANCE TEST CARD
Para. Measurement
Ref. Test Unit Min. Actual Max.
5-18 METER LINEARITY
c 1 mW applied, 3 mW scale: meter indicates 1 mW | divisions -1/2 +1/2
e 2 mW applied, 3 mW scale: meter indicates 2 mW | divisions -1/2 +1/2
g 3 mW applied, 3 mW scale: meter indicates 3 mW | divisions -1/2 +1/2
5-19 ZERO CARRY-OVER
d Zero carry-over:
Range (mW) Scope Indication
.01 0 5 mVdce mVdc -5 +5
.03 0 £5 mVde mVde -5 +5
.1 0 5 mVde mVdc -5 +5
.3 0 5 mVdc mVde -5 +5
1 0 5 mVdc mVde -5 +5
3 0 +5 mVdc mVdc -5 +5
10 0 £5 mVdc mVdc -5 +5
5-20 FINE ZERO RANGE
i Meter indication on 0-3 scale: divisions 1.75 2.0
g Meter indication on 0-3 scale: 1.5 + 1/2 reading divisions 0.1 0.1
of step £, 0.1 div.

5-7
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g. Measure and record VcOMP. Note that the
VcoOMP jack is isolated from chassis ground; meas-
ure from the center conductor of the BNC to the outer
conductor.

h. Calculate the power using the following formula*:

1 2
P=4R [2 Veomp (V17 Vo) - Vi } (1)

where R is the resistance of the thermistor mount
and should be identical to the setting of the MOUNT
RESISTANCE switch.

i. If calculated power is different from the value
that was set with the COARSE ZERO control, adjust
A2R6 so that the meter reads calculated power. If
the range of A2R6 is insufficient to set new power, it
will be necessary to change the value of A2R70.

j. Set COARSE ZERO so that meter reads 1 on the
0 to 1 scale. Set A2R72 for 1.000V x10 mV at the
RECORDER output jack on the rear panel.

5-25. There is a simpler form of the equation that
was used to calculate power in step h above. This
form ignores V(, the small voltage difference between
the two bridges with no power applied. However, V0
becomes negligible on the higher ranges, that is, 1
mV andabove, and can be ignored with little decrease
in accuracy. The simpler form is as follows:

1
P=35(Ve - Vrr) (V¢ * VRrE) @)

5-26. CALIBRATION PROCEDURE 2,

a. Connect thermistor mount to power meter; let
instrument warm up for at least ten minutes.

b. Select 1, 3 or 10 mW range.

¢. Turn the COARSE ZERO control clockwise to
indicate some convenient on-scale reading.

d. Measure Vcomp and record. Notethat Vcomp
jack is isolated from chassis ground; measure from
the center conductor of the BNC to the outer conduc-
tor.

e. Measure VRF andrecord. Follow measurement
procedure in step d.

f. Measureand record VCOMP - VRF. This term
must be measured differentially, that is, one side of
the DVM connected to VCOMP and the other side con-
nected to VRF. In this way the full resolution of the
DVM can be used.

g. Substituting the measured values into the above
formula, calculate the power.

*This formula is accurate for on-scale readings;
however, with no power applied (i.e., V1 = Vo) it
does not solve to P = 0 because of a deleted term
+ V0. This term can be neglected for any on-scale
reading.

Section V
Maintenance

h. If calculated power is different from the power
set with the COARSE ZERO control, adjust A2R6 so
that meter indicates that power. If the range of A2R6
is not great enough to set new power level, the value
of A2R70 will have to be changed.

i. Adjust COARSE ZERO so that meter reads 1 on
the 0 to 1 scale. Set A2R72 for 1,000V +10 mV at
the RECORDER output jack on the rear panel.

5-27. COVER REMOVAL AND
REPLACEMENT.

5-28. The side covers can be removed and replaced
independently of the top and bottom covers. Each side
cover is held in place by four screws retained by nuts
which are fastened to the side frames.

5-29. TOP COVER REMOVAL,

a. At therear of theinstrument, remove the screw
that retains the cover.

b. Grasp the cover from therear, and slide it back

1/2 inch. Then tilt forward edge of the cover upward
and lift the cover from the instrument.

5-30. TOP COVER REPLACEMENT.

a. Rest the cover flat on the cast guides project-
ing inward near the top of each side frame.

b. Slide the cover forward, allowing its forward
edge to enter the groove in the front panel.

c. Replace the cover retaining screw.

5-31. BOTTOM COVER REMOVAL.

a. Remove the retaining screw at the rear of the
cover.

b. Swing the tilt stand out to free the cover.

c. Slide the cover rearward far enough to free the
forward edge.

d. Tilt the forward edge of the cover upward and
lift the cover from the instrument.

5-32. BOTTOM COVER REPLACEMENT.

a. Set the tilt stand out of the way of the cover.

b. Rest the bottom cover flat on the case guides
projecting inward near the bottom of each side frame.

¢. Slide the cover forward on the guides so that
the formed portion at the rear of the cover slides
over the two short projections at the rear corner of
each side frame.

d. Replace the retaining screw,

5-9
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5-33. ADJUSTMENT PROCEDURES.

5-34. INITIAL SETUP.

a. Remove the power meter side panels.

b. Connect the equipment as shown in Figure 5-1.
Refer to Table 5-1 for equipment specifications.

5-35. MECHANICAL METER ADJUSTMENT.

a. When the meter is properly zero-set, the
pointer rests over the zero mark on the meter scale
when the instrument is:

(1) at normal operating temperature
(2) in its normal operating position
(3) turned off.

b. Set the pointer as follows to obtain best accur-
acy and mechanical stability:

(1) Turn instrument off.

(2) Rotate the meter mechanical adjustment
screw clockwise until the meter is to the
left of zero and moving up the scale toward
zero. Stop when the pointer is exactly over
the zero mark. If the pointer overshoots,
repeat step 2.

(3) When the pointer is exactly on zero, rotate
the adjustment screw approximately three
degrees counterclockwise. This frees the
adjustment screw from the meter suspen-
sion. If the pointer moves during this step,
repeat steps 2 and 3.

3440A/3443A
o[ ] |
D
8477A
- 10K 10K
* (>
O«G TO AITPS TO AITP
@V%Voowx‘p E /'\
| 432A
L 10 VRF |
(REAR) ‘
10 Veome|! @ @

\ THERMISTOR MOUNT CABLE J

Figure 5-3. Bridge Amplifier Test
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5-36. BRIDGE AMPLIFIER TESTS.

a. Connect equipment as shown in Figure 5-3.

b. Compensation Bridge.

(1) Connect 3440A/3443A between A1TP5 and
A1TP6 (using 10K isolation resistors).

(2) Make the following settings:

432A
RANGE .......... ... 10 mW
MOUNT RESISTANCE ......... 2008
84T7A
FUNCTION . .........cooo.. SET

(3) Adjust A1R12 (OFFSET ADJUST) for 0.0
+0. 1 mVdc reading on the digital voltmeter.

(4) Change 8477A FUNCTION to CHECK. The
digital VM reading should not exceed =0.4
mVdec.

c. RF BRIDGE

(1) Connect DVM between AITP3 and A1TP4
using 10K isolation resistors in series
with the leads.

(2) Set8477A FUNCTION to SET. AdjustAl1R15
(OFFSET ADJUST) for DVM reading of 0.0
+0.1 mVdec.

(3) Change 8477A FUNCTION to CHECK. The
reading should not exceed 0.4 mVdc.

Note

Failure of the instrument to meet the spec-
ification of steps b (4) and ¢ (3) above in-
dicates insufficient bridge gain. Refer to
Tables 7-3 or 7-4 in the troubleshooting
section.

5-37. METER AND RECORDER OQUTPUT CALIB-
RATION.

a. Connect the DVM to the 432A RECORDER out-
put.

b. Set 8477A controls as follows:

FUNCTION . . . . .. it i e i 20082
ZERO/TEST . .. . ¢ it i ittt iiie oo ZERO
POWER .. ... .. it iiie e 1 mW

c. Set 432A controls as follows:

A2S1 (on Meter Logic Assy) .. . . . . CALIBRATE
MOUNTRES. ... .... .o, 200
RANGE ... .. ... it i iiie e 1 mW
CALFACTOR . ... ... . 100%
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d. Adjust Zero conirol on 8477A for DVM indi-
cation of 0.000 . 001V,

e. ZERO/TEST on 8477A to TEST.

f. Adjust A2R6 in 432A for 432A meter reading of
1.0 mW £, 01 mW,

g. Adjust A2R74 in 432A for DVM reading of 1.0V
+,001V.

h. Change the following settings:

432A RANGE to 10 mW
8477A POWER (mW) to 10 mW and ZERO/TEST to
ZERO. Note

When switching 432A to 10 mW or switch-
ing from 10 mW to any other range, the
meter will react slowly for a short period.
This is due to time constants in the in-
strument and is normal.

i. Check zero and adjust as necessary.

Set ZERO/TEST to TEST and adjust A2R86 for
DVM reading of 1.00 +. 001V.

k. Return432A RANGE and 8477A POWER switches
to 1 mW and zero as before.

1. Adjust A2R6 for DVM reading of 1.000 x, 001V,

m. Perform the adjustments of steps h throughl
again until 432A reads 1 . 010V (at recorder output)
on both 1 mW and 10 mW ranges.

n. Set A2S1 to OPERATE.

o. Turn to the beginning of this section; verify
that the instrument meets its specifications by com-
pleting the PERFORMANCE TESTS.

5-37A. AUTO ZERO ADJUSTMENT, A1R43+

a. Remove the right side panel.

b. Connect a mount to the 432A and adjust
COARSE ZERO.

Section V
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c. Switch RANGE to -20 dBm, push FINE ZERO
down and adjust A1R43 for a zero indication on the
front panel meter.

d. Release FINE ZERQO and replace the right side
panel.

5-38. BATTERY CHARGER ADJUSTMENT (OPTION
01 ONLY).

a. Remove the power meter top panel.

b. Connect 432A to ac line power and turn ON,

c. Set ATR8 fully counterclockwise for maximum
battery charge rate.

d. With thedigital voltmeter, measure the voltage
between ATTP1 and A7TP2.

e. AdjustATRS for digital voltmeter reading of 0.2
to 0.4 volt (20 to 40 mA through R3) when battery is
fully charged.

f. Disconnect the test equipment and power, and
replace the power meter top and side panels.

5-39. BATTERY REMOVAL.
2. Remove the top cover.

b. Removethe two Phillips screws on the top rear
of the battery cover.

c. Lift off the battery cover.

d. Loosen the nuts on the battery binding posts.

e. Lift out the battery.
5-40. ISOLATING TROUBLE IN TRANSISTOR
CIRCUITS.
5-41. General. The following information should
helpdetermine if a transistor works. There are tests
for both in-ecircuit and out - of - circuit transistors,
which help to determine if a particular trouble is due
to a faulty transistor of some other component. See
Figure 5-2.

Table 5-5. Out-of-Circuit Transistor Resistance Measurements

Connect Ohmmeter
Positive Lead to Negative Lead to Measure Resistance (ohms)
emitter base* 200 - 500
Small Signal
emitter collector 10K - 100K
PNP Germanium
emitter base* 30 - 50
Power
emitter collector several hundred
base emitter 1K - 3K
Small Signal
collector emitter very high (might read open)
NPN Silicon
base emitter 200 - 1000
Power
collector emitter high, oftengreater than 1M
*To test for transistor action, add collector-base short. Measured resistance should decrease.

t See Back-Dating, Appendix I.
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DEVICE SYMBOL CUT OFF CONDUCTING
COLLECTOR + 20V +20V
MAIN
NPN TRANSISTOR BASE ( g;’_ ) +3V CURRENT
CONTROL
EMITTER = CURREN\T‘ =
COLLECTOR -20vV ~20V
ov cmlF?ENT
PNP  TRANSISTOR BASE (ORH -3v /
com;oh
EMITTER = CURRENT =

FIELD EFFECT TRANSISTORS

BLACK EPOXY

METAL CASE (PLASTIC)

METAL CASE

DIODES

DIODE SYMBOL
ANODE ——»——CATHODE

4 STRIPE

ﬂ WIDE [l] C%NICAL
L 1

BI-POLAR TRANSISTORS

BLACK EPOXY (PLASTIC) TRANSISTORS

V4 Ti T
@ [
ECB

EBC
METAL CASE TRANSISTORS
DUAL

g E C/B E

c

/
e BN

Figure 5-4. Transistor Biasing and Operating Characteristics
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Table 5-6. Etched Circuit Soldering Equipment

Item Use

Specification Item Recommended

Soldering Tool Soldering, unsoldering

Wattage rating: 37.5
Tip Temp: 750-800°F
Tip Size: 1/8" OD

Ungar #776 handle with
Ungar #1237

Soldering Tip,
General Purpose

Soldering, unsoldering

Shape: chisel
Size: 1/8"

Ungar #PL113

De-soldering Aid | Unsoldering multiconnection
components

Suction device to remove mol- | Soldapult by the Edsyn
ten solder from connection

Company, Arleta, Calif.

cation of protection coating

Resin (flux) Sol- | Remove excess flux from | Must not dissolve etched circuit | Freon, Acetone, Lacquer
vent soldered area before appli- | base board material or conduc- | Thinner, Isopropyl Alco-
tor bonding agent

hol (100% dry)

Solder
cuit board repair or wiring

Component replacement, cir- | Resin (flux) core, high tin con-
tent (60/40 tin/lead), 18 gauge
(SWGQG) preferred

Protective Coat-| Contamination, corrosion
ing protection after soldering

Good electrical insulation, cor- |Krylon #1320*, Humiseal
rosion-preventive properties

Protective Coating, Type
1B12 by Columbia Tech-
nical Corp., Woodside 77,
New York

*Krylon, Inc., Norristown, Pennsylvania

5-42. In-Circuit Testing. In transistor circuit test-
ing the most important consideration is the transis-
tor base-emitter junction. Like the control grid of a
vacuum tube, this is the control point in the transis-
tor.

5-43. Tocheck a transistor, first see if the emitter-
base diode is forward-biased by measuring the volt-
age difference between emitter and base. When using
an electronic voltmeter, do not measure directly be-
tween emitter and base; there may be sufficient loop
current between the voltmeter lead to damage the
transistor. Instead, measure each voltage sepa-
rately with respect to a voltage common point {e.g.,
chassis).

5-44. If the transistor base - emitter junction is
forward-biased, the transistor conducts. If the diode
is heavily forward-biased, the transistor saturates.
However, if the base-emitter diode is reverse-biased,
the transistor is cut off (open). The voltage drop
acrossa forward-biased emitter-base junction varies
with transistor collector current. A germanium
transistor has a typical base-emitter voltage of 0.2-
0. 3-volt with 1-10 mA collector current and 0.4-0.5
volt with 10-100 mA collector current. In contrast,
base-emitter voltage for silicon transistors is about
twice that for germanium types; about 0.5-0.6 volt
for low collector current, and about 0. 8-0.9 for high
collector current.

5-45. If the emitter base-junction isforward-biased,
check for amplifier action by short-circuiting base to
emitter while observing collector voltage. The

transistor should stop conduction (cut off), which
should shift the collector voltage close to the supply
voltage. Any difference is due to current leakage
through the transistor. In general, the smaller the
current, the better the transistor. If collector volt-
age does not change, the transistor has either an
emitter-collector short circuit or emitter-base open
circuit.

5-46. OUT-QF-CIRCUIT TESTING.

5-47. The two common causes of transistor failure
are internal short- and open-circuits. Remove the
transistor from the circuit and use an ohmmeter to
measure internal resistance. See Table 5-5 for
measurement data,

5-48. COMPONENT REPLACEMENT IN
ETCHED CIRCUITS.

5-49. General. Etfched circuit boards are sensitive
to heat and to scratches with sharp objects. This is
because the conductors are plated onto the circuit
boards and the plating extends through the component
mounting holes. Whenever possible, avoid unneces-
sary component substitution; it can damage the cir-
cuit board and adjacent components. See Table 5-8
for recommended tools and materials.

5-50. AXIAL-LEAD COMPONENTS.

5-51. Resistors, tubular capacitors and other axial-
lead components can be replaced without unsoldering.
Cut the component leads near the body of the defee-

5-13
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Table 5-7. Safe Ohmmeter Range for Transistor Resistance Measurements
Open Circuit Short Circuit Lead
Safe Range(s) Voltage Current Color Polarity
Rx1k 1.0V 1 mA
HP 412
Rx10K 1.0V 100 LA
HP 427A R x 100 k 1.0V 10 pA Red *
R x 1M 1.0V 1 pA ac -
R x 10M 1.0V 0.1 nA
Rx1lk 1.3V 0.57 mA
Rx10k 1.3V 57 uA Red +
HP 410C R x 100 k 1.3V 5.7 uA Bf K
R x IM 1.3V 0.5 uA ac -
R x 10M 1.3V 0.05 nA
R x 100 1.1V 1.1 mA
Rx1lk 1.1V 110 wA
HP 410B R x 10 k 1.1V 11 pA g“:fk *
R x 100 k 1.1V 1.1 uA € B
Rx 1M 1.1V 0.11 nA
Simpson 260 R x 100 1.5V 1 mA Red +
Black -
Simpson 269 Rx1lk 1.5V 0.82 mA Black +
Red -
. R x 100 1.5V 3.25 mA
Triplett 630 :
Rx1k 1.5V 325 HA Varies with Serial
Number
. Rx 10 1.5V 750 “wA
Triplett 310 R x 100 1.5V 75 LA

tive component, remove the component and straighten
the leads left in the board. Wrap leads of the re-
placement component one turn around the original
leads, solder the connection, and clip off the excess
lead.

5-52. OTHER COMPONENTS.

5-53. Replace other components as follows:

a. Removedefective component from circuit board.
Use a low -power soldering iron because excessive
heat may lift a conductor or damage the board.

b. Remove solder from mounting holes with a suc-
tion device or a wooden toothpick. DO NOT USE A
SHARP METAL OBJECT SUCH AS AN AWL OR
TWIST DRILL. SHARP OBJECTS MAY DAMAGE
THE PLATED-THROUGH CONDUCTOR.

c. Shape the leads of the replacement component
to match the mounting-hole spacing.

d. Insert the component leads in the mounting
holes and position it as the original was. DO NOT
FORCE LEADS OF REPLACEMENT COMPONENT
INTO MOUNTING HOLES. A sharp edge on the lead
may damage the plated-through conductor.

e. Solder the component in place and remove ex-
cess flux from the soldered areas. Apply a protec-
tive coating to prevent contamination and corrosion.
See Table 5-6 for recommendations.

CAUTION

Most ohmmeters can supply enough cur-
rent or voltage to damage a transistor.
Before using an ohmmeter to measure
transistor forward or reverse resistance,
check its open-circuit voltage and short-
circuit current output ON THE RANGE TO
BE USED. Open-circuit voltage must not
exceed 1. 5volts and short-circuit current
must be. less than 3 mA.
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6-1. INTRODUCTION.

6-2. This section contains information for ordering
Table 6-1 lists parts in alpha-
numerical order of their reference designators pro-
vides the following information on each part:

replacement parts.

a. Description.

b. Manufacturer of the part in a five-digit code; b.

see list of manufacturers in Table 6-2.

c. Manufacturer's part number.

d. Total quantity used (TQ column).
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GRD
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assembly

motor

battery

capacitor

coupler

diode

delay line

device signaling (lamp)
misc electronic part

amperes

automatic frequency control

amplifier

beat frequency oscillator

beryllium copper
binder head
bandpass

brass

backward wave oscillator

counter-clockwise
ceramic

cabinet mount only
coefficient
common
composition
complete
connector
cadmium plate
cathode-ray tube
clockwise

deposited carbon
drive

electrolytic
encapsulated
external

farads

flat head
fillister head
fixed

giga (109)
germanjum
glass
ground(ed)

HDW
HEX
HG
HR
HZ

IF

INCD
INCL
INS
INT

LK WASH
LPF

MEG

MET FLM
MET OX
MFR

MHZ
MINAT
MOM
MTG

MY

N/C
NI PL

.
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REPLACEABLE PARTS
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6-3. ORDERING INFORMATION.

6-5.

Section VI

Replaceable Parts

a. Instrument model number.

Instrument serial number.

c¢. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATORS

fuse MP
filter P
integrated circuit Q
jack R
relay RT
inductor S
loud speaker T
meter B
microphone TP
ABBREVIATIONS
henries N/O
hardware NPO
hexagonal
mereury
hour(s) NPN
hertz
intermediate freq NRFR
impregnated
incandescent NSR
include(s)
insulation(ed)
p OBD
internal OH
Kilo = 1000 ox
left hand gc
linear taper PF
lock washer
logarithmic taper
PH BRZ

low pass filter PHL

. - PV
milli = 10-3
meg = 106 PNP
metal film
metallic oxide L
manufacturer PORC
mega hertz POS
miniature POT
momentary PP
mounting PT
" 1"

mylar PWV
nano (10-9) RECT
normally closed RF
neon RH
nickel plate

LU T O [ 1}

nmnn [} " [}

noun

[T T S (T T 1} nononou

mechanical part
plug

transistor
resistor
thermistor
switch
transformer
terminal board
test point

normally open
negative positive zero
{zero temperature
coefficient)
negative-positive-
negative

not recommended for
field replacement

not separately
replaceable

order by description
oval head
oxide

peak

printed circuit
picofarads = 10~
farads

phosphor bronze
Phillips

peak inverse voltage
positive-negative-
positive

part of

polystyrene
porcelain

position(s)
potentiometer
peak-to-peak

point

peak working voltage

12

rectifier

radio frequency
round head or
right hand

NHEXES <

RMO
RMS
RWV

S-B
SCR
SE
SECT
SEMICON
SI
SIL
SL
SPG
SPL
SST
SR
STL

TA
D
TGL
THD
TI
TOL
TRIM
TWT

U

VAR
VDCW

w/
w
wIv

ww
w/0

L TV 1 (A [ (S I 1]

nonoa uou n LI I L (| N L (O}

o

6-4. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office
(see list at rear of this manual for addresses). Iden-
tify parts by their Hewlett-Packard stock numbers.

To obtain a part that is not listed, include:

vacuum, tube, neon
bulb, photocell, etc.
voltage regulator
cable

socket

crystal

tuned cavity,
network

rack mount only
root-mean square
reverse working

voltage

slow-blow
screw
selenium
section(s)
semiconductor
silicon

silver

slide

spring

special
stainless steel
split ring
steel

tantalum

time delay
toggle

thread
titanium
tolerance
trimmer
traveling wave tube

micro = 10-6

variable

dc working volts
with

watts

working inverse
voltage
wirewound
without

6-1
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Table 6-1. Replaceable Parts

Model 432A

Reference 1o part Number| Oty Description Mfr Mfr Part Number
Designation Code

AL 00432~-60024 1 BOARD ASSY:BRIDGE 28480 00432~60024

AlAl 00432-6011 1 ASSY3AUTO ZERO 28480 00432-56011

AlCL 0180~0374 2 C3FXD TANT. 10 UF 103 20VDCH 56289 1500106X902082-0YS
AlC2 0160-2055 8 C:FXD CER 0.0l UF +80-20% 100VOCHW 56289 C023F101F1032522-CDH
AlC3 0160~-2055 C:FXD CER 0.01 UF +80-20% 100VDCH 56289 CO023F101F1032522-C0H
AlC4 0160-0380 2 C3FXD MY 0.22 UF 10X 200vOCW 28480 0160-~0380

ALCS 0160~-2055 C3:FXD CER 0.01 UF +80-20% 100VDCW 562 89 CO023F101F1032522~CDH
AlCe 0160-2055 C:FXD CER 0401 UF +30-20% 100VDCH 56289 C023F101F1032522-CDH
ALCT 0160~2055 C:FXD CER 0.01 UF +80-20% 100VDCW 56289 CO023F101F1032522-CDH
Alca 0160~0380 C:FXD MY 0.22 UF 103 200VDCW 28480 0160~-0380

AlC9 0160-2055 C:FXD CER 0.01 UF +80-20% 100VODCW 56289 CO023F101F1032522-CDH
AlC10 0160~-3459 2 C:FXD CER 0402 UF 202 100VDCW 56289 C023F101H203MS22CDH
AlC11 0160-3459 CsFXD CER 0.02 UF 20% 100VODCW 56289 C023F101H203MS22C0H
AlCl2 0180~-0374 C:FXD TANT. 10 UF 10% 20VDCW 56289 150D106X902082-DYS
AlC13 0160—-2055 C:FXD CER D.01 UF +80-202 100VODCHW 56289 CO023F101F1032522~-C0H
AlCle 0160~2055 C3FXD CER 0.01 UF +80-20% 100VDCN 56289 C023F101F1032522-C0H
ALCR1 1901-0040 2 DIDDE:SLLICON 30MA 30wV 07263 FOG1088

AlCR2 NOT ASSIGNED

ALlCR3 1901-0040 DIODE:SLLICON 30MA 30wV 07263 FDG1088

AlQ1L 1853-0020 13 TSTR:S1 PNPISELECTED FROM 2N3702) 28480 1853-0020

Al1Q2 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-0020

2103 1853~0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020

AlQ4 1854~-0071 22 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-0071

AlQ5 1854~-0071 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071

AlQ6 1853~-0001 3 TSTR:SI PNP(SELECTED FROM 2N1132) 28480 1853-Q001

A107 1854~-0221 2 TSTR$SI NPN{REPL.BY 2N4044) 28480 1854-0221

Al08 1854~0071 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071

A109 1854~-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-0071

AlQlo 1854-0071 TSTR:S1 NPN{SELECTED FROM 2N3704) 28480 1854-0071

AlQll 1853-0001 TSTR:SI PNP(SELECTED FROM 2N1132) 28480 1853-0001

AlQ12 1854~0221 TSTR:SI NPN(REPL.BY 2N4044) 28430 1854~0221

AlO13 1854~0071 TSTR:ST NPN{SELECTED FROM 2N31704) 28480 1854-0071

Al1014 1853~-0020 TSTR:S1 PNP{SELECTED FROM 2N3T702) 28480 1853-0020

AlQ15 1853-0020 TSTR:S1 PNP({SELECF¥ED FROM 2N3702) 28480 1853-0020

AlR1 0698~3260 9 R:FXD MET FLM 464K OHM 1% 1/84 28480 0698-3260 .

ALR2 0686~1055 1 RIFXD COMP 1 MEGOHM 5% 1/2W 01121 €8 1055

ALR3 0698~3160 13 R:FXD MET FLM 31.6K OHM 1% 1/8M 28480 0698-3160

ALRS 0698-3160 RIFXD MET FLM 31.6K OHM 1% 1/8W 28480 0698~3160

AlR6 0698~3160 RIFXD MET FLM 31.6K OHM 1X 1/8u. 28480 0698-3160

AlRS® NDT ASSIGNED

ALR7 0698-3156 7 R:FXD MET FLM 147K OHM 1% 1/8W 28480 0698-3156

ALR8 0757-0465 9 R:FXD MET FLM 100K OHM 13 1/8W 28480 0757-0465

AlRS 0698-3136 1 R3IFXD MEY FLM 17.8K OHM 1% 1/8N 28480 0698-3136

AlR10Q 0698-3441 3 R:FXD MET FLM.215 OHM 1X 1/8w 28480 0698-3441

AlR1l: 0757~0401 4 RIFXD MET FLM 100 OHM 13 1/8W 28480 0757-0401

AlR12 2100-1770 2 R:VAR WW 100 OHN 5% TYPE H 1IW 28480 2100-1770

AlR12 0757-0439 4 RIFXD MET FLM 681K GHM 1% 1/8W 28480 0757-0439

AlRL12 {FOR OPT 013)

ALR12 0698-3449 2 R3IFXD MEY FLM 28.7K OHM 1% 1/8W 28480 06968~-3449

AlR12 (OPT 0O11)

ALRY3 0757-0461 4 R:FXD MEY FLM 68.1K 0OHM 1% 1/8W 28480 0757-0461

AlR13 0757-0443 2 RIFXD MET FtM 11.0K OHM 1% 1/8w 28480 0757-0443

ALR13 (FOR OPT 013)

AlR13 0698-3162 2 RIFXD MET FLM 46.4K OHM 1X 1/8W 28480 0698-3162

AlR13 {0OPY 011>

AlLR14 0811-2284 5 KIFXD WW 1K OHM 0.1% 1740w 28480 0811-2284

AlR1S 0757-0199 7 R3FXD MET FLM 21.5K OHM 1X 1/8W 28480 0757-0199

AlRlée 0B11-2284 RSFXD WW 1K OHM O.1%Z L/40W. 28480 0811-2284

ALRL7 NOT ASSIGNED

Alk1l8 NOT ASSIGNED

AlR19 0698-3441 R:FXD MET FLM 215 OHM 1% L/8W 28480 0698-3441

AlR20 06968-3160 RIFXD MET FLM 31.6K OHM 12 1/8w 268480 0698-3160

B1R21 0698~-3160 R3IFXD MET FLM 31.6K OHM 1% 1/8k 28480 0698-3160

ALR22 0698-3156 R:FXD MET FLM 14.7K OHM 12 1/8W 28480 0698-3156

AlR23 07570465 R:FXD MET FL4 100K OHM 1X 1/8W 28480 0757-0465

AlR24 0757-0401 R:FXD MET FLM 100 OHM 13 1/8W 28480 0157-0401

ALR25 2100-1770 R:VAR WW 100 OHM 5% TYPE H 1w 28480 2100~1770

AlR26 0757-0461 REFXD MET FLM 681K OHM 1% 1/8W 28480 0757-0461

AlRr27 0811-2284 R:FXD wWW 1K OHM 0.1% 1/40W 28480 0811-2284

AlR28 08757-0199 R3FXD MET FIM 21.5K OHM 1X 1/8w 28480 0757-0199

AlR29 0811-2284 R:FXD WW 1K OUHM 0.1%2 1/40W 28480 G8l11-2284

AlR30 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W 28480 0757-0199

AlR31 0698—3260 RIFXD MET FLM 464K OHM 12 1/8W 28480 0698-3260

AlR32 07570289 2 R:FXD MET FLM 13.3K OHM 13 1/84 28480 07157-0289

Al1R32 (FOR OPT 0Ol12)

62

See introduction to this section for ordering information
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Model 432A Replaceable Parts
Table 6-1. Replaceable Parts
_— Mfr
Reference 1o part Number| Qty Description 9 Mfr Part Number
Designation Code
ALR32 0757-0439 RIFXD MET FLM 6.81K OHM 1% 1/8 28480 0757-0439
AlR32 {FOR OPT 013)
ALlR32 0698-3449 R:FXD MET FLM 28.7K OHM 1% 1/8W 28480 0698-3449
AlR32 {0PT 0O11)
AlR33 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0T757~-0465
AlR34 0757-0465 R:FXD MET FLM 100K OHM 1% 1/8W 28480 0757~ 0465
AlR35 Q157~-0442 11 RIFXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
AlR36 0157-0279 7 R:FXD MET FLM 3.16K OHM 1% 1/8W 28480 0757-02719
ALR37 0757-0279 R3FXD MET FLM 3.16K OHM 1% 1784 28480 0757-0279
AlR38 0757-0279 RIFXD- MET FLM 3.16K OHM 1% 1/8u 28480 0757-0279
AlR39 0757-0279 RIFXD MET FLM 3.16K OHM 1% 1/84 28480 0757-0279
ALR&O 0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 0698-3160
AlRéL 0698-3160 R3FXD MET. FLM 31.6K OHM 1% 1/8u 28480 0698~3160
AlR&2 0757-0199 RIFXD MET FLM 21.5K DHM 1% 1/8W 28480 0757-0199
AlR42 (FOR OPT 012}
AlR42 0757-0443 RIFXD MET FLM 11.0K OHM 1% 1/8W 28480 0757-0443
AlR42 {FOR OPT 013}
AlR42 0698-3162 RiIFXD MET FLM 46.4K OHM 1% 1/8W 28480 0698-3162
AlR42 {0PT 011)
AlR42 0698-3455 1 R:FXD MET FLM 261K OHM 1% 1/8W 28480 0698~- 3455
AlR42 {OPT 010)
AlR43 2100-1618 2 R3:VAR FLM 1 MEGOHM 20% LIN 1/2W 28480 2100~1618
ALR44 0683-1855 1 RIFXD CONP 1.8 MEGOHM 5% 1/4M 01121 £8 1855
AlTPL 0360~0124 1?7 TERMINAL:SOLOER LUG 28480 0£360-0124
AlTP2 0360-012% TERMINAL:SOLDER LUG 28480 0360-0124
ALTP3 PART OF PC BOARD
AlLTP4 0360-0124 TERMINALSSOLDER LUG 28480 0360-0124
A1TPS PART OF PCL BOARD
AlTPO 0360-0124 TERMINAL:SOLDER LUG 28480 0360~0124
ALTP7 0360-0124 TERMINAL:SOLDER LUG 28480 0360-0124
AlTP8B 0360-0124 TERMINALISOLDER LUG 28480 0360-0124
ALTP9 03600124 TERMINAL:SOLDER LUG 28480 0360-0124
A2 00432-6015 1 BDARD ASSY:L0GIC 28480 00432-6015
A2C1 0180-1819 1 C:FXD ELECY 100 UF +75-10% 50VOCW 28480 0180-1819
A2C2 0180-0229 3 C3FXD ELECT 33 UF 10% 1QVOCH 28480 0180~0229
A2C3 0160-2917 6 C:FXD CER 0.05 UF +80-20% 1Q0VOCW 84411 TYPE TA
A2C4 NOT ASSIGNED
A2C5 0160-2917 C:FXD CER 0.05 UF +80-20% 100VDCN 84411 TYPE TA
A2C6 NOT ASSIGNED
THRU
A2C20 NOT ASSIGNED
Az2C21 J)140~0234 2 C3FXD MICA 500 PF 1Z 28480 0140-0234
A2C22 0140-0234 C3FXD MICA 500 PF .13 28480 0140-0234
A2C23 0180-1746 1 C:FXD ELECY 15 UF 10% 20VDCW 28480 0180~-1746
A20C24 01 40~0210 1 C:FXD MICA 270 PF S% 28480 0140-0210
A2C25 0160-0978 1 C:FXD MICA 1530 PF 1% S500VDCW 28480 0160-~0978
A2C26 0160-2930 % C3FXD CER 0.0l UF +80-20% 1OOVDCW 91418 TA
aze27 NOT ASSIGNED
A2C28 NOT ASSIGNED
A2C29 0180-2178 1 C:FXD ELECT 220 UF 20% 8VDCW 56289 109D227X0008F 2-DYP
A2C30 0160-2930 C:FXD CER 0.01 UF +80-20% 100VDCW 91418 TA
A2(31 0180-1940 H C:FXD ELECT 33 UF 10% 15VDCW 56289 1080336X901502-DYP
A2C33 0180-0197 5 C:FX0 ELECT 2.2 UF 10% 20VDCH 562 89 1500225X902042-DYS
A2C34 0160-2672 1 C3FXD MY 0.047 UF 5% 80VDCH 28480 0160~-2672
A2C35 0180-0197 C:FXD ELECT 2.2 UF 103 20VDCW 56289 150D225X9020A2-DYS
A2¢36 0160-2917 C:FXDO CER 0.05 UF +80-20% 10GVOCHW 84411 TYPE TA
A2C37 NOT ASSIGNED
A2C38 0160-2917 C3FXD CER 0.05 UF +80~-20% 100VDCW 84411 TYPE TA
A2C39 0160-2150 1 C:FXD MICA 33 PF 5% 28480 0160-2150
A2C40 01 80~0229 C3FXD ELECT 33 UF 10% 10VDCW 28480 0180-0229
A2C41 0160-2917 C:FXD CER 0.05 UF +80-20% 100VDCw 84411 TYPE TA
A2C42 0180-0106 2 C:FXD ELECT 60 UF 203 6VDCHW 28480 0180-0106
A2C43 0180-0197 C2:FXD ELECT 2.2 UF 10I 20VDCwW 56289 150D225X9020A2-DYS
A2C 44 0180-0197 C:FXD ELECT 2.2 UF 10% 20VDCwW 56289 1500225X9020A2-DYS
A2C45 0180-0106 C3FXD ELECT 60 UF 20% 6VDCW 28480 0180-0106
A2C4S 01 80-1714 1 C:FXD ELECT 330 UF 10% 6VODCW 28480 0180-1714
A2C45 (OPY 011,012,013}
A2C46 0160-2253 1 CIFXD CER 6.8 PF 500VDCW 72982 301-NP0O—6.8 PF
A2Ca? 0160-2930 C:FXD CER 0.01 UF +80-20% 100VOCW 91418 TA
A2C48 NOT ASSIGNED
A2049 0180-0229 C3FXD ELECT 33 UF 10% 10VDCKW 28480 0180-0229
22€50 0160-2917 C:FXD CER 0.05 UF +80-20% 1Q0VDCW 84411 TYPE TA
A2CR1 1901-0026 20 DIODE:SILICON 0.75A 200PIV 04713 SR1358-8
A2CR2 1901-0026 DIODE:SILICON 0.75A 200PIV 04713 SR1358-8
A2CR3 1901-0026 OIODE:SILICON 0.75A 200P1V 04713 SR1358-8

See introduction to this section for ordering information
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Reference |yp part Number Qty Description Mt Mfr Part Number
Designation Code
A2CRG 1901-0026 DIDDE:SILICON 0.75A 200P1V 04713 SR1358-8
A2CR5 1901-0026 DIODE:SILICON 0.75A 200PIV 04713 SR1358-8
A2CR6 1902-0509% 1 DIODE BREAKDOWN:&.20V 2% 04713 $750984
A2CRT 1901-0026 DIODE:SILICON 0.75A 200P1V 04713 SR1358-8
A2CR8 1901-0026 DIODE:SILICON 0.75A 200P1V 04713 SR1358-8
A2CR9 NOY ASSIGNED
A2CR10 NOT ASSIGNED
A2CR11 1901-0026 DIODE:SILICON 0.75A 200PIV 04713 SR1358-8
A2CR12 1901-0026 DIDDE:SILICON 0.75A 200PIV 04713 SR1358-8
A2CR13 NOT ASSIGNED
A2CR14 1901-0026 OIODEsSILICON 0.75A 200P1V 04713 SR1358-8
A2CRLS 1901-0026 DIDQE:SILICON 0.75A 200PIV 04713 SR1358-8
A2CR16 1901-0026 DIODE:=SILICON 0.75A 200P1V 04713 SR1358-8
A2CR17 1901-0026 DIODE:SILICON 0.75A 200PIV 04713 SR1358-8
A2CR18 19010026 DIDDE:SILICON 0.75A 200PIV 04713 SR1358-8
A2CR1S 1901-0026 DICOEzSELICON 0.75A 200P1V 04713 SR1358~8
A2CR20 1901-0026 DIODEISILICON 0.75A 200PIV 04713 SR1358-8
A2CR21 1901-0026 DIODEISILICON 0.75A 200PIV 04713 SR1358~-8
A2CR 22 1901-0026 DIBDE:SILICON D.75A 200P1IV 04713 SR1358-8
A2CR23 1901-0026 OIODE:SILICON 0.754 200P1IV 04713 SR1358-8
A2Q1 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704} 28480 1854-0071
A202 1B54-0062 1 TSTR:SI NPN 80131 2N1701
A203 1856-0071 TSTR:SI NPNUSELECTED FROM 2N3704) 28480 1854-0071
A204 1853-0012 1 TSTR:S1 PNP 80131 2N2904A
2205 1853-0020 TSTR2SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
A206 18530020 TSTR:SI PNP(SELECTED FROM 2N3702) 284380 1853-0020
A207 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-0020
A208 1854-0071 TSTR:S1 NPN(SELECTED FROM 2N3704) 28480 1854-0071
4209 1854~0003 1 TSTR:SI NPN{SELECTED FROM 2N1711) 28480 1854-0003
A2010 1853-0001 TSTR:S1 PNP{SELECTED FRGM 2N1132) 28480 1853~-0001
A2011 1854~-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-00T1
A2012 NOT ASSIGNED
A2019 NOT ASSIGNED
A2Q20 1853—-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
A2021 1854-0005 2 TSTR3ISI NPN 80131 2NT08
A2022 1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 28480 1854-04071
42023 1854—-0071 TSTR:SI NPNU{SELECTED FROM 2N3704) 28480 1854-0071
A2024 1854-0005 TSTR:SI NPN 80131 2N708
22025 NOT ASSIGNED
A2U26 1854-007% TSTR3SI NPNISELECTED FROM 2N3704) 28480 1854~-0071
A2027 1854-0071 TSTR3SI NPN{SELECTED FROM 2N3T704) 28480 1854-00T71
A2028 1854—-0009 2 TSTR:SI NPN 80131 2NT09
42029 1854-0009 TSTR:SI NPN 80131 2N709
A2030 1855-0062 3 TSTR:SI FET 30V 01295 2N1595
42031 NOT ASSIGNED
A2Q32 1855-0062 TSTR:S1 FET 30V 01295 2N1595
42033 NOT ASSIGNED
A2034 1854-0071 TSTR:SI NPNISELECTED FROM 2N3704) 28480 1854-0071
42035 1854-0071 TSTR:SI NPNI{SELECTED FROM 2N3704) 28480 1854~-0071
A2036 1853—-0015 1 TSTR:S1 PNP 80131 2N3640
22037 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
A2038 1855-0062 TSTR:S1 FET 30V 01295 2N1585
A2039 1854-0071 TSTRISI NPN{SELECTED FROM 2N3704) 28480 1854-0071
A2040 1854-0071 TSTR:SI NPNY{SELECTED FROM 2N3704) 28480 1854-0071
A2Q41 1853-0020 TSTR:SI PNP(SELECTED FROM 2N3702) 28480 1853-0020
A2042 1853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 28480 1853-002¢
22043 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854-0071
A2Q44 18540071 TSTR:S1 NPN{SELECTED FROM 2N3704) 28480 1854-0071
A2R1 0757~-0279 R:FXD MET FLM 3.16K OHM 1% 1/3w 28480 0757-0279
A2R2 06830685 1 R2FXD COMP 6.8 OHM 5% 1/4K 01121 C86865
A2R3 0757-0835 1 R2FXD MET FLM 6.81K OHAN 1X 1/2W 28480 0757-0835
A2R4& NOT ASSIGNED
A2R5 Q757-0447 2 RIFXD MET FLM 16.2K OHM 1% 1/8W 28480 0757-0447
A2R6 2100-1773 1 R:VAR WW LK QHM 5% TYPE H 1¥W 28480 2100-1773
A2R7 0757-0289 R:FXD MET FLM 13.3K OHM 13 1/8k 28480 0757-0289
AZRSE 0757-0280 4 R:FXD MET FLM 1K OHM 12 1/8W 28480 0757-0280
A2R9 0157-0458 2 R:FXD MET FLN 51.1K OHM 1% 1/8W 28480 0757-0458
A2R10 0757-0401 R:FXD MET FLM 100 OHM 1X 1/8W 28480 0757-0401
A2R11 Q757-0465 R3IFXD MET FLA 100K OHM 1% 1/8W 28480 0757-0465
A2R12 Q757-0442 RiFXD MET FLM 10.0K OHM 13 1/3w 28480 0757-0442
A2R13 07570447 R:FXD MET FLM 16.2K OHM 1% 1/8W 28480 0757~0447
B2R14 NOY¥ ASSIGNED
A2R15 0TS57-0442 RIFXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A2R16 Q757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W 28480 0757-0273
A2R17 0T157-0198 2 R:FXD MET FLM 100 OHM 13X 1/2W 28480 0757-0Q198
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A2R18 0698-3401 1 R:FXD MET FLN 215 OHM 13 1/2u 28480 71698-3401
A2R 19 NOT ASSIGNED
A2R20 NOT ASSIGNED
A2K21 0698-3156 R:FXD MET FLM 14.7K OHM 13 1/8w 28480 0698-3156
A2R22 0757-0442 R:FXD MET FLM 10.,0K OHM 1% 1/38wW 28480 0757-0442
A2RZ3 QTS7-0642 R3FXD MET FLM 10.0K OHM 1% 1/78W 28480 0757-0442
A2R24 0698-3260 RFXD MET FLM 464K OHM 12 1/8W 28480 0698-3260
A2R25 0698-3260 R3FXD MET FLM 464K OHM 13 1/8W 28480 0698~-3260
A2R26 0757-04%2 RIFXD MET FLM 10.0K OHM 1% 1/84W 28480 0757-0442
A2R27 0757-0442 R3FXD MET FLM 10.0K OHM 1% 1/84 28480 0757-0442
A2R28 0698-3156 R2FXD MET FLM 1l4.7K OHM L% 1/8W 28480 0698-3156
A2R29 0T57-0397 1 R3FXD MET FLM 68.1 OHM 1% 1/8W 28480 0757-0397
A2R30 NOT ASSIGNED
A2R3) NOT ASSIGNED
A2K32 0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/84W 28480 0757-0199
A2R33 0757~0442 R3FXD MET FLM 10.0K OHM 1Z 1/8w 28480 0757-0442
A2R34 0757-0465 R3FXD MET FLM 100K OHM 1% L1/8W 28480 0757-0465
A2R35 0698~3266 1 R:FXD MET FLM 237K OHM 13 1/8W 28480 0698-3266
A2R36 07570461 R2FXD MET FLM 68.1K OHM 1% 1/8W 28480 0757-0461
A2R37 0698-3160 R:FXD MET FLM 31.56K OHM 1X 1/8W 28430 0698-3160
A2R38 0757-0465 R:FXD MET FLM 100K OHM 1 1/8W 28480 0757-0465
A2R39 06983155 4 R3FXD MET FLM 4.64K OHM 1% 1/8W 28480 0698-3155
A2R%40 0698-3155 R:FXD MET FLM 4.64K OHM 1% 1/8W 28480 0698-3155
A2R&1 0757-0465 R3FXD MET FLM 100K QOHM 1% 1/8W 28480 0757-0465
A2R&2 0683-~1065 3 R3FXD CONP 10M QHM 5% L/4W 01121 €8 1065
A2R43 0757-1094 1 R:FXD MET FLM 1.47K OHM 1% 1/8W 28480 0757-1094
AZ2R%4 NOT ASSIGNED
A2ka5 NOT ASSIGNED
A2k 46 07570465 RIFXD MEY FLM 100K OHM 1% 1/8W 28480 07157-0465
A2R&7 0683-1065 R:FXD COMP 1OM CHM 5% 1/4W o1121 €8 1065
AZR48 NOT ASSIGNED
AZ2R%9 NGY ASSIGNED
A2R50 0757-0280 RIFXD MET FLM 1K DHM 1% 1/8W 28480 0757-0280
A2RS1 0698-3260 R3FXD MET FLM 466K OHM 1% 1/8W 28480 0698-3260
A2R52 0757-0279 R:FXD MET FLM 3.16K UHM 1% 1/8W 28480 0757-0279
A2RS53 0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/84W 28480 0698-3160
A2R54 0698-3423 1 R3FXD MET FLM 14.7 OHM 1% 1/8wW 28480 0698-3428
A2RS5S 0698-3160 RI:FXD MET FLM 31.6K OHM 1% 1/8w 28680 0698-3160
A2R 56 0698-3260 RIFXD MET FLM 464K OHM 1% 1/8W 28480 0698-3260
A2R56 FACTORY SELECTED PART
AZRST 0757-0442 RIFXD MET FLM 10.0K OHM 11X 1/8W 28480 0757~ 0442
A2R58 0698-3260 R3FXD MET FLM 464K OHM 1T 1/8W 28480 0698-3260
A2RS59 0698-3260 R3FXD MEV FLM 464K OHM 1X 1/8W 28480 0698-3260
A2R60 0698-0084 2 R3FXD MET FLM 2.15K OHM 13 1/8W 28480 0698-0084
A2R61 0683-1055 1 R2FXD COMP 1 MEGOHM 5% 1/4M 01121 €B 1055
A2R61 NOT ASSIGNED
AZRE6Z NOT ASSIGNED
A2R63 0698-3260 R3FXD MET FLM 4&4K OHN 1% 1/8W 28480 0698-3260
A2R 64 0757-0439 R3FXD MET FLM 6.81K OHM 1X 1/8W 28480 0757-0439
A2R65 07570442 R:FXD MET FLM 10.0K OHM 13 1/8W 28480 0T757-0442
A2R66 0757-0461 R3iFXD MET FLM 68.1K OHM 1% 1/8k 28480 0757-0461
A2R67 0698-3160 R:FXD MEY FLM 31.6K OHM 1% 1/8W 28480 0696-3160
A2R68 07570442 R3IFXD MET FLM 10.0K OHM 1% 1/8W 28480 0757-0442
A2R69 0698-3438 1 RIFXD MET FLM 147 OHM.. 1% 1/8w 28480 0698~3438
A2RTO 0698-3156 R3FXD MET FLM 14.7K OHM 1% 1/8wW 28480 0698-3156
AZRT1 0698-3160 RIFXD MET FiM 31.6K OHM 1% 1/8K 28480 0698-3160
AZRT2 0757-0401 R:FXD MET FLM 100 OHM 1Z 1/8+ 28480 0757-0401
A2R73 0757-0199 R:FXD MEYT FLM 21.5K OHM 1% 1/8w 28480 0757-0199
A2R T4 2100-1769 1 R:VAR WW 50 OHM 5% TYPE H 1w 28480 2100-1769
A2R75 06984466 1 R:FXD MET FLM 976 OHM 1% 1/8W 28480 0698-4466
AZRTb 0757-0346 l4 R:FX0 MET FLM 10 OHM 1% 1/8W 28480 Q157-0346
A2R77 0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/84 28480 0698-3160
A2R78 0811-2277 3 R3FXD WwW 10K OHM 0.1% 1/40W 28480 0811-2277
A2R79 0811-2277 R3FXD wWw 10K OHM 0.1X 1/40W 28480 0811-2277
A2RB0O 0811-2537 1 RIFXD WW 5K OHM 0.1% 1/40wW 28480 0811-2537
AZR81 NOT ASSIGNED
A2R82 NOT ASSIGNED
A2R83 0698-3441 RsFXD MET FLM 215 OHM 13 1/8W 28480 0698-3441
A2R84 NOT ASSIGNED
A2KAE5 NOT ASSIGNED
A2K 86 2100-1618 R:VAR FLM 1 MEGUHM 20% LIN 1/2W 28480 2100-1618
A2Rr87 0653~1065 R:FXD COMP 10M OHM 5% 1/4w 01121 CB 1065
A2R3B 0757-0405 1 R:FXD MET FLM 162 OHM 1% 1/8W 28480 757-0405
A251 3101-0973 1 SWITCH:SLIDE DPDT 0.5A 125V AC/DC 79727 Gl26-0018
A2TPl 0300-0124% TERMINAL:SOLOER LUG 28480 0360-0124

See introduction to this section for ordering information
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A2TP2 0360-0124 TERMINAL:ISOLDER LUG 28480 0360-0124
A2TP3 0360-0124 TERMINAL:SOLDER LUG 28480 0360~0124
A2TPa 0360~0124 TERMINALISGLOER tUG 28480 0360~0124
A2TP5 0360-0124 TERMINAL:SOLDER LUG 28480 0360-0124
A2TPS 0360-0124 TERNINAL:SOLDER LUG 28480 0360-0124
A2TP7 0360~0124 TERMINAL:SOLDER LUG 28480 0360-0124
A2TP8 03600124 TERMINAL:SOLDER LUG 28480 0360-0124
A2TPY 0360-0124 TERMINAL:SOLDER LUG 28480 0360-0124
A2TP1D 03600124 TERMINAL:SOLDER LUG 28480 0360-0124
A3 00432-6003 1 SHITCH ASSY:IRANGE 28480 00432-6003
A3R1 0811-2536 1 R2FXD WW 3167 DHM 0.1% 1/40W 28480 0811-2536
A3R2 0811-2284 RIFXO WW 1K OHM G.1% 1/40w 28480 0811-2284
A3R3 0811-2534 1 RIFX0 WW 3143 OHM 0.1% 1/40W 28480 0811-25%534
A3Rs 0811-2535 1 R3FXD Wi 145.0 OHM OolX 1/40W 28480 0811-2535
A3S1 3100~2470 1 SWITCH:ROTARY 28480 3100-2470
A4 00432-6004 1 SWITCH ASSY:SCALIBRATION FACTOR 28480 00432-6004
A4R1 0757-0346 RIFXD MET FLM 10 OHM 1% 1/84 28480 0757~0346
A4R2 0757~0346 R:FXD MET FLM 10 OHM 1Z 1/8wW 28480 0757-0346
A4R3 0757-0346 RIFXD MET FLM 10 QOHM 13 1/8W 28480 0757~0346
A4R4 0757-0346 R3FXD MET FLM 10 -OHM 1% 1/8W 28480 0757~0346
A4RS 0757~0346 R3FXD MET FLM 10 OMM 1% 1/8u 28480 0757-0346
A4RS 0757-~0346 RIFXO MET FLM 10 OHM 1R 1/8w 28480 0757-0346
AGRT 0757-0346 RIFXD MET FLM 10 OHM 1% L/8W 28480 0757-0346
A4RS 0757-0346 R:FXD MET FLN 10 OHM 13 1/8W 28480 0757-0346
A4RY 0157~0346 R:FXD MET FLM 10 OHM 1T 1/8W 28480 0757-0346
A@R10 0757~0346 RIFXDO MET FLM 10 OHM 13 1/8W 28480 0757-0346
A4R11 0757~0346 R2FXD .MET FLM 10 OHM 1% 1/8W 28480 0757-03406
A4R12 07570346 RIFXD MET FLM 10 OHM 1% 1/8W 28480 0757-0346
A4R13 0698-6635 1 RIFXD MET FLM 880 OHM 1% 1/8W 28480 0698-6635
A4S 3100~2469 1 SWITCH:ROTARY 28480 3100~-2469
AS NOT ASSIGNED
A6 NOT ASSIGNED
A7 00432-6007 1 BOARD ASSY:BATTERY CHARGER 28480 00432-6007
AT (FOR OPTION 001}
A7CL 0160~2930 C:FXD CER 0.0l UF +80-20% 100VODCW 91418 TA
ATCR} 1901-0026 DIODE:SILICON 0.75A 200P1V 04713 SR1358-8
ATCR2 19020048 1 DIDDE:BREAKDDWN 6.81V 5% 04713 SZ210939-13%
A701 1854~-00G39 1 TSTR:SI NPN 80131 2N3053
ATQ2 1853-~-0020 TSTR:SI PNP{SELECTED FRCM 2N3702) 28480 1853~-0020
A703 1854~0071 TSTR2SI NPN{SELECTED FROM 2N3704) 28480 1854-0071
ATQ4 1854-0071 TSTR:SI NPN{SELECTED FROM 2N3704) 28480 1854~-0071
ATR1 0698~3635 1 R2FXD MET OX 680 OHM 5% 2uW 28480 0698-3635
ATR2 0757-0280 R3FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
A7R3 0757~0346 R3FXD MET FLM 10 OMM 1X 1/8W 28480 0757-0346
ATR4 0757~0439 R:FXD MET FLM 6.81K OHM 1% 1/8W 28480 0757-0439
ATRS 0757~0280 R:FXD MET FLM 1K DHM 1% 1/8a« 28480 0757-0280
ATRéE a757~-019% RIFXD MET FLM 21.5K 0OHM 13 1/8W 28480 0757-0199
ATR7 0698-3156 R:FXD MET FLM 14.7K OHM 1% 1/8W 28480 0698-3156
ATR7 FACTORY SELECTED PART
ATRS 2100~1776 1 RIVAR WW 10K OHM 5% TYPE H 1w 28480 2100-1776

See introduction to this section for ordering information
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Model 432A Replaceable Parts
Table 6-1. Replaceable Parts
i Mfr
Refgrenc_e HP Part Number| Qty Description Mfr Part Number
Designation Code
CHASSIS & MISCELLANEQUS PARTS
81 14200062 1 BATTERYSRECHARGEABLE 24V 28480 1420-0062
el {oPYT 001)
[ 0160-3043 1 C:FXD CER 2 X 04005 UF 20% 250VAC 56289 29C14TA-CDH
c2 0180-0197 C:FfXD ELECT 2.2 UF 10X 20VDCW 56289 150D225X9020A2-DYS
c2 {OPY Olle G312, 013)
DS1 2140-0244 1 LAMPIGLON MINIATURE 95V 87034 AlH
F1l 2110-0234 1 FUSE:Qel AMP 250V SLOW~-8LOW 75915 313.100/5
J1 1251-1280 1 CONNECTOR:AUDIO & FEMALE CONTACTS 28480 1251-1280
J1l 00432-2005 1 NUT:CONNECTOR 286480 00432-2005
Je 1250-0118 3 CONNECTOR2BNC 2693} 28JR 128-1
43 1250-0118 CONNECTOR2BNC 24931 284R 128-1
Je 1250~0118 CONNECTOR:8NC 24931 28JR 128-1
45 1251-2357 1 SOCKET:3-PIN MALE POWER RECEPTACLE 82389 EAC-301
J5 C(PART OF REAR PANEL)
ML 1120-1497 1 METER 28480 1120~1497
MP1 0370-0077 1 KNUB 2 SKIRTED BAR FOR 0.250™ DIA SHAFT 284860 0370-0077
[ 128 (RANGE)
NP2 0370~0193 1 KNUB:ROTARY POINTER BLACK 28480 0370-0193
#“p2 {CAL FACTOR}
MP3 0370-0432 1 KNOB:BLACK LEVER 28480 0370~-0432
rP3 (MY, RES.)
MPo 5040-0345 6 INSULATORSCONNECTOR (LIGHT GRAY) 28480 5040-0345
PO 5040-0702 6 INSULATOR:CONNECTOR (BLACK) 28480 5040-0702
MPS 0403~0131 2 GUIDE:P.Ce BOARD. GREY 28480 0403~0131
¥Ps 0403-0026 i GLIDE :NYLON 28480 0403-0026
»P6 {0PT 001}
mPo 00432~0005 1 BRACKET s TRANSFORMER 28480 00432-0005
KP7 00432-0006 1 DECK:LOWER 28480 00432-0006
MP8 00432-0007 1 DECK:UPPER 28480 00432-0007
P9 00432-0011 1 BRACKET sFRAME 28480 00432-0011
R1 2100-2849 1 R:VAR WW 50K OHM 3% LIN 2W 28480 2100-2849
Rl 2950-0034 1 NUT sHEX BRASS 3/8-32 X 1/2% 28480 2950-0034
Rl 00432~ 2004 1 BUSHING:PANEL 28480 00432—-2004
R2 0811-2538 4 R2FXD WW 100 OHM G.1% 1/10W 28480 0811-2538
R3 0811-2538 R2FXD WW 100 OHM 0.1% 1/10M 28480 0811-2538
Ré& 0811-2538 RSFXD WW 100 OHM 0.1% 1/10W 28480 0811-2538
£S5 0811-2538 R2FXD WW 100 OHM 0.1% L/10W 28480 0811-2538
RE 0757-0984 2 R:FXD MET FLM 10.0 OHM 1% 1/24 28480 0757-0984
RT 0757-0984 RSFXD MET FLM 10.0 OHM 1% 1/2W 28480 0757-0984
/8 0757~0198 R:FXD MET FLM 100 OHM 1% 1/2W 28480 0757-0198
RO 0757-0458 RIFXD MET FLM 51.1K OHM 1% 1/8% 28480 0757-0458
R10 0757-0200 1 R:FXD MET FLM 5.62K OHM 1% 1/8W 28480 07571-0200
R10 (FOR OPT 011)
R10 0698~3151 1 REFXD MET FLM 2.87K OHM 1% 1/8wW 28480 0698-3151
R10 {0PT 012)
R10 0757-0317 1 R2FXD MET FLM 1.33K OHM 1% 1/8w 28480 0757-0317
R10 {FOR OPT 011)
RIl 0157-0288 1 RSFXD MET FIM 9.09K OHM 1% 1/8W 28480 0757-0288
/11 {FOR OPT 0Ol1)
383 0698-3155 R3FXD MET FLM 4.64K OHM 1% 1/8w 28480 0698-3155
K11l {0PT 012)
R11 0698~-0084 R:FXD MET FLM 2.15K OHM 1% 1/8w 28480 0698~0084
Ril (OPT 013}
Rri12 0698-3156 keFXD MET FLM 14.7K OHM 1% 1/84W 28480 0698-3158
R12 {0PT 012}
R13 0698-3158 1 RSFXD MEY FLM 23.7K OHM 1% 1/8wm 28480 0698-3158
R13 {DPT 0O12)
Rl4 0811-2277 RIFXD Wd 10K OHM 0,13 1/40W 28480 0811-2277
Sl 3101-1395 1 SWITCH: PUSHBUTTON DPOT-08 76854 53-67280~121/A1H
Si ({PUMWER)
s2 3101-1234 1 SWITCH: SLIDE 0POT 82389 114-1242
52 {PART OF REAR PANEL}
S$3 3100-2485 1 SWITCHSLEVER SINGLE SECTION 76854 TYPE 184
$3 {MT. RES.)
S3 00432-00031 1 SWITCH PLATE 28480 00432-00031
Sa 3101~-1357 1 SWITCH:TOGGLE SPOT 99353 7109
S4& {FINE ZEROD)
Sé 00432~-2003 1 NUT :DRESS 28480 00432-2003
wl 3120-1082 1 CABLE ASSY:S5 FT 28480 8120-1082
Wl 8120-1083 1 CABLE ASSY:SPECIAL PURPQOSE(10 FT) 28480 8120-1083
wl {OPT 009)
wl 8120-1084 1 CABLE ASSY:SPECIAL PURPOSE(20 FT) 28480 8120-1084
Wi {GPT 010)

See introduction to this section for ordering information
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Replaceable Parts Model 432A
Table 6-1. Replaceable Parts
Reference . Mfr
: . HP Part Number| Qty Description Mfr Part Number

Designation Code

wl 8120-1359 1 THERMO CABLE:SPECIAL PURPOSE(50 FT} 28480 8120-1359

Wl {0PT 011)

nl 8120-1360 1 THERMO CABLE:SPECIAL PURPOSE(100 FT) 28480 B8120-1360

Wi {OPT 012}

Wl 8120-1361 1 THERMUO CABL E2SPECIAL PURPOSE(200 FT) 28480 8120-1361

Wl {OPT 013)

w2 81201348 1 CABLE ASSY:POWER, DETACHABLE 70903 KHS~-7041

w3 00432~-6010 1 CABLE ASSY:POWER SWITCH 28480 00432~6010

XAl 1251-0172 2 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 250~-22-30-210

XAl { PART OF LOWER DECK)}

XA2 1251-0172 CONNECTOR:PC EDGE 1 ROW 22 CONTACT 71785 250~-22-30-210

XA2 {PART OF LOWER DECK)

XB1 00432-0008 1 BRACKET:BATTERY UPPER 28480 00432-0008

XBl1 {0OPT 001)

XBl 00432-0009 1 BRACKET :BATTERY LOWER 28480 00432-0009
(OPT 001)

XF1l 1400~-0084 1 FUSEHOLDER: EXTRACTOR POST TYPE 75915 342014

See introduction to this section for ordering information
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Model 432A Replaceable Parts
Table 6-1. Replaceable Parts
_— Mfr
Reference |,ip part Number| Qty Description Mfr Part Number
Designation Code
CABINET PARTS
i 50600703 FRAME ASSY:6 X 11 SM 28480 5060-0703
2 1490-0031 SYAND:STILY 28480 1490-0031
3 5040-0700 HINGE 28480 5040-0700
& 5060-0727 FOOT ASSY 28480 5060-0727
S 5020~0700 SPACERICABINET 28480 5020-0700
6 5000-0703 SIDE COVER-BLUE GRAY 28480 5000-0703
LY 5000-8565 SIDE COVER-CLIVE GRAY 28480 5000—-8565
7 5060~0706 TOP COVER-BLUE GRAY 28480 5060-0106
7 5060-8549 TOP COVER-OLIVE GRAY 50436 5060-8549
8 5000-0711 BOTTOM COVER-BLUE GRAY 28480 5000-0711
8 5000-8571 BOTTOM COVER-OLIVE GRAY 28480 5000-8571
9 00432-00022 REAR PANEL
50436 00432-00022
10 00432~00021 FRONT PANEL-LIGHT GRAY 50436 00432-00021
10 00432-00033 FRONT PANEL ~ MINT GRAY 50436 00632-00033
11 5020~0704 METER TRIM: - | JGHT GRAY 28480 5020-0704
11 5020~7633 METER TRIM: _ MINT GRAY 28480 5020-7633
Table 6-2. Code List of Manufacturers
4328 MANUFACTOURERS C02E LI ST AS OF 06/03/72 PAGE 3
MFR 1P
N3 MANJFACTURER NAME ADDRESS CODE
01121 ALLEN PRADLEY CO. MILWAJKEE: #1IS. 53204
01235 TEXAS INSTRUMENTS INZ., SEMICINIJUZTOR C3IMPONENTS DlIv. DALLAS, TEX, 75231
04713 MUTIRCL A SEMICONDUCTNR PROJLINZ. PHOENIX, ARIZ. 85008
07263 FATRCHILD CAMERA & INST. CORP, SEMICUNDUITYOR DIV. MDUNTAIN VIEW, CALIF. 94040
09363 C & K COMPONINTS INC. NEWTON, MASS. 02158
249131 SPECIALTY CONNFITOR TO. INC. INOIANAPDLIS, IND. 46227
2848C HFWLETT-PACKARD CO0, COIPDIATE 4D PALO ALTO, CALIF. 94304
50436 HEWLETT=PACKAPD (0. MICROWAVE DIV PALD ALTO, CALIF 94304
56289 SPIAGUF ELCCTRIC CQ. N. ADAMS, MASS. 01247
70803 RFLNDEN CNRPL CHICAGO, ILL. 60644
T1785% CINCH MFG. 3. DIV TRW INC. ELK GROVE VILLAGE, ILL.
T29R2 ERTE TECHNJLIGICAL P0OJ. INC. ERIE, PA. 16512
75815 LIYTELFUSF INC. DES PLAINES, ILL. 60016
76854 (JAK MFG, CO. DIV, DAK ELECTAI/NETICS CIRP, CRYSTAL LAKE, filLe 50014
79727 CONTINFNTA! -JdIRT FLEZTRONIZS CIRP, WARMINSTER, PA. 18974
A0131 ELFCTRONIC INDUSTRIFS ASSOCIATION WASHINGTON D.C. 20006
82389 SWITCHCRAFT INC . CHICAG], ILL. 60630
B4sll YRWd CAPACIT(OR DIV, J5ALLALA, NEBR. 69153
87034 MARTNAK INDUSTHRIES ANAHETM, CALIF. 92803
91418 RADID MATERIALS COs CHICAGD, ILL. 60646

See introduction to this section for ordering information
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Section VII
Troubleshooting, Schematics

SECTION VI

TROUBLESHOOTING, SCHEMATICS, AND
COMPONENT LOCATIONS

7-1. INTRODUCTION.

7-2. This section contains troubleshooting instruc-
tions, schematics, and component locations for the
power meter. Also included is an overall block dia-
gram that indicates the location of test points in the
instrument.

7-3. Reference designations shown within circuit card
outlines are abbreviated. To find the part inthe Parts
List, use the full reference designation. For example,
R6 on the A2 Meter Logic Assembly is listed as A2RS6.

T-4. The Schematic Notes in Table 7-1 pertain to all
the schematics. Additional notes on the schematics
indicate test conditions, and special information for
use when maintaining the instrument.

7-5. TROUBLESHOOTING.

7-6. Table 7-2 is the Overall Troubleshooting chart
for the power meter. Procedures for isolating circuit
malfunctions to specific stages are based on the use
of the HP 8477A Power Meter Calibrator and the cali-
bration procedures in Section V. The information
obtained when calibration is attempted is used to
troubleshoot the instrument.

7-7. Table 7-2 contains references that direct the
user tothe detailed troubleshooting charts, Tables7-3
through 7-11. The detailed charts refer the user to
transistor stages. In a few instances, specific parts
are calledout as being possible causes of circuit mal-
function, however, the troubleshooting charts are not
intended tolocate specific parts that havefailed. They
are intended to locate only malfunctioning stages.

7-8. SCHEMATICS.

7-9. The schematics contain signal routing infor-
mation, nominal voltage levels, and notes that assist
in understanding the circuit. They are laid out to
show electrical operation, and are not intended as
wiring diagrams.

7-10. Component location photographs next to the
schematic foldouts indicate the physical location of
parts. Test points are also shown, and are marked
on the schematic in the same manner as they are in
the meter.

7-11. Factory selected parts are indicated by an as-
terisk. These are components that generally are in-
stalled to fulfill circuit operation requirements. They
may be the nominal value, or they may be some value
close to nominal. In any case, if the component fails,
circuit operation should be verified after these com-
ponents are replaced.

7-12. A1AT AUTO ZERO ASSEMBLY.

T7T-13. The Auto Zero circuit is encapsulated and must
be replaced as a unit. A solder removing tool, such
as the Soldapullit suction device listed in Section V,
is required to remove solder around the leads. After
solder is removed, the unit must be carefully removed
fromthe circuit cardin such a mannerthat the circuits
on the card do not delaminate. After the Auto Zero
assembly is replaced, perform the adjustment pro-
cedure given in Section V.

7-14. TEST CONDITIONS.

7-15. For mosttestsof circuit operation when trouble-
shooting the instrument, the troubleshooting charts
call out control settings. In special cases, notes on
the schematics indicate control settings required to
measure voltage levels in circuits. Generally, the
following control settings should be selected, and
changed only as the troubleshooting procedures
indicate:

RANGE.......ci i iinan. .3 mW (-5 dBm)
MOUNT RESISTANCE......... 200 (Mount installed)
CALIBRATION FACTOR. .. .....oviviiiiieennnn 100
COARSE ZERO...... turn until meter is at full scale
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Table 7-1. Schematic Notes

1. Resistance in ohms, capacitance in microfarads unless otherwise indicated.
2. 0 Strewdriver adjustment
O Front panel control
3. D Front panel designation
r---7 . .
;_ ! Rear panel designation
4, ——--—— Printed circuit card border

sssmmm—— Main signal path
mseeeee——  Secondary signal path

ww—ame—wmm  Secondary feedback path
5. P/O = part of

6. ga‘; Wiper moves toward CW when control rotated clockwise

7. 0 Test point. Number in circle matches number on printed circuit card.

8. @ Breakdown diode
9. @ Tunnel diode

10. Wire color code. Numerical color code same as resistor coding. For example,
947 denotes white, yellow, violet wire.

Xllkl
]
11. 9 >4-'— Indicates socket connections and pin numbers.
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TEST POINT MEASUREMENT CONDITIONS AND VOLTAGES

Measurement Conditions

1. .3 mW

2. 200 ohm mount

3. 100% CAL FACTOR

4. COARSE ZERO turned to get full-scale deflection

5. Measurements made with respect to CHASSIS GROUND

Test Point Voltages

Test Point Voltage Notes

Al1TP1 +5.2

Al1TP2 +5.2

A1TP3 +2.1

A1TP4 +2.1

A1TPS +2.17

A1TPS +2.17

A1TP7 +1.2 RANGE to COARSE ZERO, meter zeroed
A1TPS8 -6.5 Varies from 0 to -13 V under normal operating conditions
A1TP9 4 mV Thermistor ground
A2TP1 Waveform Figure 7-3

A2TP2 Waveform Figure 7-3

A2TP3 +7 Nominal

A2TP4 -13 Nominal

A2TPS oV Chassis Ground
A2TP6 Waveform Figure 7-3

A2TPT Waveform Figure 7-3

A2TPS8 Waveform Figure 7-3

A2TP9 Waveform Figure 7-3
A2TP10 Waveform Figure 7-3

ATTP1 +1 Variable

ATTP2 +1.6 Variable
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+2.7V

+5.2V

+2.7V

ASSY A2

ASSY A7

Figure 7-4. Model 432A Test Point Locations
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TABLE 7-5.
AUTO ZERO CIRCUIT P/0 A1 TROUBLESHOOTING

o CHECK 01,02, & EETEQN%
e ASSOCTATED o
CIRCUITRY o
JEASURE EASURE VOLTS
AT TP7, WHILE
VOLTAGE AT - WHILE
DEPRESSING FINE
ALTPS. TURN- ZERO. ROTATE
COARSE ZERO vEs o A Rl REPLACE
CH g CCH: == e O i 1, J— Y
VOLT & TP8 GE. ASSEMBLY ATAL
SET . CCH —6,5V
LINITS AT: ‘ CHECK
( RANGE CH +4,5
CCH -11.8V " VOLTAGE
Sy [ ST ] (SHOULD BE AT LEAST
' YES 0 7P 8V VARIATION)
COARSE S
ZER0
| CHECK
No 03
TABLE 7-6.

CHOPPER P/0 A2 TROUBLESHOOTING

CHECK 100K RESISTOR & .01 CAPACITOR
0K BETWEEN BASE WHERE
S0, WAVE 1S BAD AND A2TP2 OR COLL Q21

BAD  CHECK A21P2
e & COLLECTOR e

021

Ve & Veonp | MULTIVIBRATOR TROUBLESHOOTING
0K CHECK 5KHZ BAD TABLE 7-7

SIGNAL AT s AT GATE OF e

A2TP6 30, @32

BAD

| ChEck
oK 030, 032

SERVICE HINT: IF TROUBLESHOOTING CHOPPER FOR NOISE, LIFT END
OF €29 & C31 AND SEE IF NOISE PERSISTS.
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=
4198 e
2 %
AlAl
AUTO-ZERO
CIRCUIT

Ra2*¥

Figure 7-7. Al Bridge Assembly Component Locations

RECORDER Vcomp
Ja R8 J3
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115/230

R6

J5
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Figure 7-8. 432A Rear Panel Interior
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oge
CR&Y . -
CR20

Q27

Figure7-11. A2 Meter Logic Assembly Component Locations



Model 432A Appendix I

APPENDIX |

MANUAL CHANGES

(22 OCTOBER 2007)

Notification

Obsolescence of Model 432A- 100

The Reason for Obsolete Model 432A- 100
Model 432A- 101 was obsolete in November 2005 due to parts depletion.

Replacement product for Model 432A- 100
The Model 432A- 100 has been replaced with Model 432- 101 as this product supports
100 VAC line voltage input.

Ordering Information
Customers should place order for Model 432A- 101 instead of Model 432A- 100.

Al-1
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Appendix II

APPENDIX II
INSTALLATION OF LONG CABLE OPTIONS

AIl-1. Information in this appendix describes
installation of the long cable options used with
the 432A Power Meters. Table AII-1 lists the
options, cable length and stock numbers. After
completion of the installation procedures, the
power meter should be recalibrated using the
procedures in Section V of this manual.

NOTE

These cable option kits are for mount
resistances of either 100 or 200 ohms.

All-2. Depending on the option selected, the
following components are added or replaced with
parts supplied with the option Kkits:

a. C2
b. R10,R11,R12and R13
c. Al1R32and A1R42

d. A2C45

AlI-3. The following equipment is required for
the installation of the long cable options:

a. Soldering Tool, wattage rating: 37.5
b. De-soldering aid
c. Pozidriv screwdriver (small)

d. Pozidriv screwdriver (medium)

Table AII-1. 432A Power Meter
Long Cable Options

Cable Length
Option Kit Number (feet)
009 00432-6018 10
010 00432-6019 20
011 00432-6020 50
012 00432-6021 100
013 00432-6022 200

All-4. No substitution can be made for long
cables listed in Table AII-1. Long cables from the
older power meters, such as the 431 series, cannot
be interchanged with 432A long thermistor cables
because of resistance variations.

AII-5. If a long cable option of 20-feet or longer
is used with a balanced thermistor mount such as
the HP 8478B, pins 2 and 4 must be shorted at
the mount end of the cable. This short can be
accomplished with an 11527A Adapter available
from Hewlett-Packard. The 11527A, connected
between the mount and the cable, can be
removed for instrument operation with an un-
balanced mount.

NOTE

If a 432A has been modified for a
particular cable option, it is incompat-
ible with all other cable lengths.

AII-6. The parts required for the modification are
listed in Table 6-1 and shown on the appropriate
Service Sheet.

AII-7. OPTION 009 INSTALLATION.

AII-8. Option 009 (10-foot cable) requires no
modification to the 432A Power Meter. The
longer cable is substituted for the standard five-
foot thermistor cable.

AII-9. OPTION 010 INSTALLATION.

a. Remove the right side and top covers
from the 432A. Remove the Al Bridge Assembly
circuit board from the instrument.

b. Referring to Figure 7-7, locate the board
position where A1R42 is to be placed. Install the
261K, 1%, 0.125W resistor, supplied with the kit,
in that position.

c. Place the modification decal on the top
center of the front panel.

d. This completes the Option 010 installa-
tion. Before replacing the top and side panels,
connect the ten-foot cable and perform the bridge
amplifier adjustments in Section V of this
manual.

All-1
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ATl-10. OPTION 011 THROUGH 013 INSTAL-
LATION.

a. Remove both side, top and bottom
covers. Remove the A1l Bridge Assembly.

b. Locate the printed circuit board eyelets
in which A1R32 and A1R42 are to be placed by
referring to Figure 7-7. Note that one end of
these resistors will be placed inside the guard rings
that attach to the bases of A1Q12B and A1Q7B.
There is a vacant eyelet provided inside the guard
rings to make this connection.

c. Install the correct value A1R32 and
A1RA42 for the desired option.

d. Place the 432A on its top; Figure 7-5 re-
veals the location of bridge resistors R3 and R5 on
terminal strip XAl. Select the proper values of re-
sistors R10 and R11 from the option kit. Solder
R11 across pins 3 and 5 of XAl in parallel with R5
and solder R10 across pins 6 and 8 of XAl in
parallel with R3.

e. Locate the MOUNT RESISTANCE
switch S3 on the back of the front panel. Bridge
resistors R2 and R4 are wired to the rear of S3

AII-2

Model 432A

(see Figure 7-6). Choose the resistors supplied
with the option kit for R12 and R13. Solder R12
across R2 and R13 across R4.

f. Capacitor C2 (2.2 uF) is connected
across the rear of the FINE ZERO switch S4 (see
Figure 7-6).  With the instrument resting on its
top, wire the positive lead of C2 to the terminal
of S4 with the white/black/violet (907) wire and
the negative lead to the terminal with the violet
(7) wire.

g. Remove the A2 Meter Logic Board.
A2C45 by referring to Figure 7-11.

Remove the 60 uF capacitor and replace it with
the 300 uF capacitor supplied with the option
kit. Observe the polarity as marked on the circuit
board.

h. Place the modification decal on the top
center of the front panel.

i.  This completes the modification. Install
the A1l and A2 boards back in the instrument.
Perform the adjustment procedures in Section V
of this manual with the long cable.
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