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Hewlett-Packard to Agilent Technologies Transition
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Packard's former test and measurement, semiconductor products and chemical analysis
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CERTIFICATION

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

calibration facility, and to the calibration facilities of other International Standards Organization
members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com-
pany 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 improper or inadequate maintenance
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operatlon
outside of the environmental specifications for the product, or improper site preparation or main-
tenance.

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-

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

ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.
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Model 8445B Safety Considerations

SAFETY CONSIDERATIONS
Safety Symbols

The following safety symbols are used throughout this manual and in the instrument. Familiarize yourself with each of
the symbols and its meaning before operating this instrument.

A
4

l CAUTION

Instruction manual symbol: the appar-
atus will be marked with this symbol
when it is necessary for the user to re-
fer to the instruction manual in order to
protect the apparatus against damage.

Indicates dangerous voltages.

The CAUTION sign denotes a hazard.
It calls attention to an operation pro-
cedure, practice, or the like, which, if

l WARNING I

tion of part or all of the equipment.
Do not proceed beyond a CAUTION
sign until the indicated conditions are
fully understood and met.

The WARNING sign denotes a hazard.
It calls attention to a procedure, prac-
tice, or the like, which, if not correctly
performed or adhered to, could result
in injury or loss of life. Do not pro-
ceed beyond a WARNING sign until

not correctly performed or adhered to,

. the indicated conditions are fully un-
could result in damage to or destruc-

derstood and met.

Operation

WARNING I

BEFORE THIS INSTRUMENT IS
SWITCHED ON, its rear panel power
module protective earth terminal must
be connected through the protective
conductor of the ac power cable to a
socket outlet provided with protective
earth contact. Failure to ground the in-
strument can result in personal injury.

and service procedures which require
operation of the 8445B with the covers
removed should be performed only by
trained service personnel.

CAUTION

BEFORE THIS INSTRUMENT IS
SWITCHED ON, make sure that its
rear panel power module switch is set to
the voltage of the ac power source. Fail-
ure to set the ac power input to the cor-

WARNING

The 8445B Automatic Preselector should
not be operated without protective
covers, Adjustments, performance tests,

rect voltage could cause damage to the in-
strument when the ac power cable is
plugged in.

Service and Adjustments

| wARNING I WARNING |
L

There are voltages at many points in the Any interruption of the protective
instrument which can, if contacted, cause (grounding) conductor, inside or out-
personal injury. Be extremely careful. side the instrument, or disconnection
Service and adjustments should be per- of the protective earth terminal may
formed only by trained service personnel, cause personal injury.
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MODEL 8445B (OPTION 002/003)

LINE POWER CABLE

i3

RF INTERCONNECT
CABLE INTERCONNECT CABLE

NOTE: See ACCESSORIES SUPPLIED in Table 1-3 for part number information.

Figure 1-1. Model 8445B and Accessories Supplied
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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains all information re-
quired to install, operate, test, adjust and service
the Hewlett-Packard Model 8445B Automatic
Preselector. This section covers instrument iden-
tification, description, options, accessories,
specifications and other basic information.

1-3. Figure 1-1 shows the Hewlett-Packard
Model 8445B Automatic Preselector with Option
002 (manual tuning controls) and Option 003
(digital readout of center frequency). Accessories
supplied with the 8445B are also shown in Figure
1-1.

1-4. The various sections in this manual provide
information as follows:

SECTION I, GENERAL INFORMATION;

contains the instrument description and-

specifications, explains accessories and op-
tions, and lists recommended test equipment

SECTION II, INSTALLATION, contains in-
formation concerning initial mechanical in-
spection, preparation for use, operating en-
vironment, and packaging and shipping.

SECTION III, OPERATION, contains
detailed operating instructions for operation
of the instrument.

SECTION 1V, PERFORMANCE TESTS,
contains the necessary tests to verify that the
electrical operation of the instrument is in ac-
cordance with published specifications.

SECTION V, ADJUSTMENTS, contains the
necessary adjustment procedures to properly
adjust the instrument after repair.

SECTION VI, REPLACEABLE PARTS,
contains the information necesssary to order
parts and/or assemblies for the instrument.

SECTION VII, MANUAL BACKDATING
CHANGES; contains backdating informa-

tion to make this manual compatible with
earlier equipment configurations

SECTION VIII, SERVICE; contains
schematic diagrams, block diagrams, compo-
nent location illustrations, circuit descrip-
tions, and troubleshooting information to aid
in repair of the instrument.

1-5. Supplied with this manual is an Operating
Information Supplement. The Supplement is a
copy of the first three sections of the manual, and
should be kept with the instrument for use by the
operator.

1-6. Also listed on the title page of this manual is
a microfiche part number. This number can be us-
ed to order 4 x 6-inch microfilm transparencies
containing up to 60 photoduplicates of the manual
pages. The microfiche package also includes the
latest Manual Changes supplement and all perti-
nent Service Notes.

1-7. SPECIFICATIONS

1-8. Specifications for the instrument are listed
in Table 1-1. These are the performance standards
the instrument is tested against. A list of typical
operating characteristics is provided in Table 1-2.
They are included as additional information only;
they are not specifications.

1-9. SAFETY CONSIDERATIONS

1-10. Before operating this instrument, you
should familiarize yourself with the safety mark-
ings on the instrument and safety instructions in
this manual. This instrument has been manufac-
tured and tested according to international safety
standards. However, to ensure safe operation of
the instrument and personal safety of the user and
service personnel, the cautions and warnings in
this manual must be followed. Refer to the sum-
mary of safety considerations in the front of this
manual. Refer also to individual sections of this
manual for detailed safety notations concerning
the use of the instrument as described in those in-
dividual sections.

1-1
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Table 1-1. 8445B Specifications

Frequency Range: DC to 1.8 GHz Low-Pass Filter.
1.8 to 18 GHz Tracking Filter.

Digital Frequency Readout (Option 003):

Resolution: 100 kHz
Accuracy: 001 to 1.0 GHz: +6 MHz

1.0 to 4.0 GHz: +8 MHz
40to 180 GHz: x0.2%

Insertion Loss:

SPECIFICATIONS

Out-of-Band Rejection: For Yig tuned filter
1 GHz from center of passband >70 dB.

Limiting Level: >+5 dBm (Maximum input
level for <1 dB signal compression).

Burnout Level: >+20 dBm
Hysteresis: <25 MHz
Tuning Linearity: <+10 MHz

Insertion Loss Insertion Loss
Frequency (except Option 004) Option 004
Low-Pass Filter Dc - 1.8 GHz <2.5dB ¥
@2 .05 GHz >50dB
Tracking Filter 18 -12GHz <8 dB <7dB
(YIG) 12 - 18 GHz <10 dB <8 dB
*Low-Pass Filter deleted with Option 004

Table 1-2. Typical Operating Characteristics

Tracking Filter 3 dB Bandwidth: Typically 20 - 45
MHz.

Tracking Filter Skirt Roll-off: Characteristics of a
three-pole filter.

Input VSWR: Typically < 2.0 (1.8—-18 GHz).

8555A Local Oscillator Emission with Preselector:
Typically <--70 dBm over recommended opera-
ting ranges with Spectrum Analyzer input attenua-
tor set to 0 dB. (See Table 3-1.)

Remote Function: YIG filter frequency can be set
by externally supplied voltage. Differential input
utilized to eliminate ac hum or other common
mode signals which may be present on remote
drive input cable.

Sensitivity: Nominally +1 volt/GHz (with direction
of tuning from low to high frequency).

TYPICAL OPERATING CHARACTERISTICS

Settling Time: Typically within 3 MHz of final
frequency after 5 ms.

Remote Input Connector: BNC female, outer con-
ductor isolated.

Typical Insertion Loss: The following chart shows
typical versus specification values of insertion loss.
(The typical curve is developed from eleven spot
checks. See paragraph 5-15.)

PRESELECTOR INSERTION LOSS

|
PICAL
I

—p—

dB

[+ =T o R N oS R e ]

21—

SPECIFICALION
OGHz2 4 6 8 10 12 14 16 18
LP FILTER +— YIG FILTER |
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1-11. INSTRUMENTS COVERED BY
MANUAL

1-12. Attached to the instrument is a serial
number plate (Figure 1-2). The serial number is in
two parts. The first four digits and the letter are
the serial number prefix; the last five digits are the
suffix. The prefix is the same for all identical in-
struments; it changes only when a change is made
to the instrument. The suffix, however, is assigned
sequentially and is different for each instrument.
The contents of this manual apply to instruments
with the serial number prefix(es) listed under
SERIAL NUMBERS on the title page.

1-13. An instrument manufactured after the
printing of this manual may have a serial number
prefix that is not listed on the title page. This
unlisted serial number prefix indicates the instru-
ment is different from those described in this
manual. The manual for this newer instrument is
accompanied by a yellow Manual Changes supple-
ment. This supplement contains ‘‘change infor-
mation” which tells you how to adapt the manual
to the newer instrument.

1-14. In addition to change information, the sup-
plement may contain information for correcting
errors in the manual. To keep this manual as cur-
rent and accurate as possible, Hewlett-Packard
recommends that you periodically request the
latest Manual Changes supplement. The supple-
ment for this manual is identified with this
manual’s print date and part number, both of
which appear on the manual title page. Com-
plementary copies of the supplement are available
from Hewlett-Packard.

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

SER 1909A00108

7] HEWLETT - PACKARD '

MADE IN USA o

Figure 1-2. Typical Serial Number Plate
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1-16. DESCRIPTION

1-17. The Model 8445B Automatic Preselector is
designed to complement the Model 8555A Spec-
trum Analyzer RF Section. The Standard Preselec-
tor covers the frequency range of dc to 18 GHz.
When used with the 8555A Spectrum Analyzer, the
Preselector functions to reduce or eliminate signal
intermodulation, in addition to multiple and
spurious responses. The Standard Preselector has
a fixed frequency low-pass filter for the dc to 1.8
GHz frequency range, and a voltage tuned filter,
using a YIG (yttrium-iron-garnet) crystal as a reso-
nant tuning circuit in the RF signal path, for the
frequency range of 1.8 to 18 GHz. When used with
the 8555A/8552/140 Spectrum Analyzer system,
the YIG filter is a swept selective filter that tracks
the frequency of the analyzer as the analyzer
sweeps across its selected range. The YIG filter is
electronically tuned by sweep voltage and band
code signals from the analyzer. In addition to its
primary function as a Preselector, the YIG filter
may be used as a manually or electronically tuned
bandpass filter.

1-18. The YIG filter may be tuned remotely with
an external sweep voltage, or it may be tuned
manually with the front panel controls (Option
002). A Digital Panel Meter (Option 003) normally
indicates the Spectrum Analyzer center frequency.
In the remote or manual control modes, however,
the frequency indicated by the Digital Panel Meter
(DPM) is that to which the YIG filter is tuned.

1-19. OPTIONS

1-20. The Standard 8445B. An Automatic
Preselector consisting of a YIG-tuned tracking
filter operating between 1.8 and 18 GHz, and a dc
to 1.8 GHz low-pass filter. The input and output
ports of the instrument are Type N coaxial connec-
tors. Included is an HP 08445-20022 rigid coaxial
cable for connection of the 8445B output to an
8555A Spectrum Analyzer when the preselector is
mounted above the 8555A with a joining bracket
kit. For other mounting configurations, order
8445B Option 005 to delete the HP 08445-20022.
Then select the appropriate cable indicated in
Table 1-4.

1-21. Option 001. The standard Type N input
and output port connectors are replaced with
APC-7® connectors. An HP 08445-20050 inter-

®APC-7 is a registered trademark of the Bunker Ramo
Corporation.

1-3
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connect cable (with- APC-7 connectors) is included
in place of the HP 08445-20022 cable. An 8445B
Option 001 must be used with an 8555A Option
001 which has an APC-7 RF Input connector. (An
APC-7 terminated RF interconnect cable can be
ordered from Table 1-4. Order Option 005 to
delete the standard Type N interconnect cable.)

1-22. Option 002. A front panel MODE
switch and two MANUAL TUNE controls are add-
ed to the Automatic Preselector to provide selec-
tion of manual tuning, automatic tuning, and
remote tuning of the YIG-tuned filter, or substitu-
tion of a 1.8 MHz low-pass input filter.

1-23. Option 003. A digital readout of the
center frequency of the spectrum analyzer is
displayed by a digital panel meter (DPM) on the
front panel of the preselector. The DPM indicates
the frequency of the YIG-tuned filter when voltage
fed to the REMOTE input BNC connector is used
to control the YIG.

1-24. Option 004. The 1.8 GHz low-pass filter
is deleted.

Model 8445B

1-25. Option 005. Deletes the Joining Bracket
Kit (HP 5060-8543) and the RF cable (HP 08445-
20022 or HP 08445-20050) that would have been
supplied with the instrument.

1-26. ACCESSORIES SUPPLIED

1-27. Table 1-3 lists the accessories supplied with
the Preselector. The accessories supplied are for a
standard installation which provides for the
Preselector to be mounted on an 8555A Spectrum
Analyzer and fastened with a joining bracket kit.
A different mounting installation will require a
different
Preselector output and the Spectrum Analyzer in-
put (Figure 1-3). The power cable supplied with the
instrument is selected at time of shipment. Selec-
tion is based on shipping destination. Figure 2-2 il-
lustrates the different power cable connectors that
are currently available.

1-28. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-29. The Automatic Preselector is intended for
use with the 8555A Spectrum Analyzer System.
This includes an 8555A RF Section, an 8552 series
IF Section, and a 140 or 141 series Display Section.

Table 1-3. Accessories Supplied

RF cable to connect between the.

HP Part Number Name Description
* Line Power Cable 7-1/2 feet, 3-wire Ac, Line Cord

08445-20022 " RF Interconnect Cable Rigid Coaxial Cable, Connects Preselector RF
output to Spectrum Analyzer RF Input. Type
N connectors.

0844560007 Interconnect Cable 20-inch Control Cable, interconnects Preselector
with Spectrum Analyzer.

50608543 Joining Bracket Kit Hardware and parts for strapping Preselector to
Spectrum Analyzer.
*See paragraph 2-10 and Figure 2-2.
**See paragraph 1-25 and Figure 1-3:item not supplied with Option 005,

¢
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1-30. EQUIPMENT AVAILABLE 1-32. A Rack Mounting Kit is availabe to install
i the 8445B in a 19-inch rack. Rack Mounting Kits
- 1-31. The rigid RF Interconnect cable used to may be obtained through your nearest Hewlett-

couple a Preselector to a Spectrum Analyzer is il- Packard office. Order Part Number 5060-8739.
lustrated in Figure 1-3. Standard Preselectors are
made to operate above the Spectrum Analyzer.

The possible mounting configurations, connector 1-33. RECOMMENDED TEST EQUIPMENT
types, dimensions and part numbers are indicated

in Table 1-4. For information regarding RF Inter- 1-34. Table 1-5 lists the test equipment and ac-
connect cables used when the Preselector is cessories required to check, adjust and repair the
mounted BELOW the Spectrum Analyzer, contact Preselector. If substitute equipment is used it must

your local Hewlett-Packard Sales Office. meet the Minimum Specifications listed.

— DIM "X"

Figure 1-3. RF Interconnect Cable W1

Table 1-4. RF Interconnect Cable Information

_ Dimension of
Connector “X", Figure 1-3 HP Part

Preselector Analyzer _ Type halii Cm Number
With feet on Preselector N 4.72 11.99 08445-20042
With feet on Preselector APC-7 4.72 11.99 08445-20043
Rack Mounted N 4.58 11.63 08445-20046
Rack Mounted APC-7 458 11.63 08445-20047
With Joining Bracket Kit N 436 11.07 08445-20022*
With Joining Bracket Kit APC-7 436 11.07 08445-20050**

*Cable supplied with instrument.

**Cable supplied with Option 001 instruments.

1-5
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Table 1-5. Test Equipment and Accessories (1 of 2)

Item Minimum Specifications Suggested Model Use*
Frequency Comb Frequency markers spaced 1, 10, 100 MHz apart; HP 8406 A AT
Generator usable to 8 GHz

Frequency Accuracy: *0.01%
Output Amplitude: >—40 dBm to 2 GHz

Signal Generator Frequency Range: 1.8—4.0 GHz HP 8616A P
Frequency Accuracy: *1%

Output Amplitude: >+5 dBm
Output Impedance: 50 ohms

Sweep Oscillator Frequency Range: 2.0—18 GHz HP 8620A with 86290A; P,A
Output Amplitude: >—5 dBm or 8620C with
Output Impedance: 50 ohms 86290A/B
Digital Voltmeter Voltage Accuracy: *0.01% of reading +0.01% HP 3480B with AT
of range HP 3484A

Resolution: *1 mV @ 10 volts
Overrange: 50%
Input Impedance: 10 megohms

Oscilloscope with Frequency Range: DC to 50 MHz HP 180A with T
10:1 Divider Probes (2) Time Base: 1 us/div to 10 ms/div HP 1801A and

Time Base Accuracy: +3% HP 1821A

Dual Channel, Alternate Operation HP 10004

Ac or dc Coupling

External Sweep Mode Voltage Accuracy: *3%
Sensitivity: 0.005V/div

Power Meter Frequency Range: 0.01-18.0 GHz HP 435 A with P
Accuracy: %1% HP 8481A
Power Range: —20 to +10 dBm

Power Supply Qutput Voltage: Variable,0—20 Vdc HP 6205B P,AT
Dual D¢ Output Current: 0—-300 mA

Meter Accuracy: 3%

Control: Fine adjustment

#A = Adjustments; T = Troubleshooting; P = Performance

1-6
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Table 1-5. Test Equipment and Accessories (2 of 2)
ltem Minimum Specifications Suggested Model Use*
DC Volt-ohm- Voltmeter HP 412A T
Ammeter Voltage Range: 1mV—-300mV
Accuracy: *1%
Input Resistance: 10 megohms
Ammeter
Current Range: 1 pA—1A
Accuracy: 2%
Ohmmeter
Resistance range: 1 ohm—100 megohm
Accuracy: 5% reading at center scale
Spectrum Analyzer Frequency Range: 0.01-18 GHz HP 8555A with P AT
Frequency Response: <+ 2.0dB HP 8552 and HP 141T
AC Voltmeter Voltage Accuracy: *2% of full scale HP 427A A
Voltage Range: 300 Vac full scale
Input Impedance: 10 megohms
Variable Voltage Voltage Range: 102—127 Vac General Radio WSMT3A A
Transformer or Superior Electric UCIM
Coaxial Cable Male BNC connectors, 44 inches long with HP 10501 A with P,A
alligator clips alligator clips
Frequency Meter Frequency Range: 2—18 GHz HP 536A/537A/P532A A
Overall Accuracy: 0.2%
Swept Frequency Sensitivity: 5 dB/div HP 8755B with A
Response Test Set Blanking: 0-5V gate 180D Opt. 807 Display,
Vertical Input Impedance: 75K ohm 11664D Detector and
11665A Modulator
6 dB Coaxial Frequency Range: Dc—18 GHz HP 8491B Opt. 006 A
Attenuator
10 dB Coaxial Frequency Range: Dc—18 GHz HP 8491B Opt. 010 A
Attenuator
Adapter APC-7 to Type N male HP 11525A A
Clip-on Milliammeter Dc Current Range: 1 mA—10A HP 428B T

Accuracy: *3% of full scale

*A = Adjustments; T = Troubleshooting; P = Performance

1-7/1-8
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Installation

SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2. This section includes information on initial
inspection, preparation for use, storage and ship-
ment of the HP Model 8445B.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage.
If the shipping container or cushioning material is
damaged it should be kept until the contents of the
shipment have been checked for completeness and
the instrument has been checked mechanically and
electronically. The contents of the shipment
should be as shown in Figure 1-1. Procedures for
checking electrical performance are given in Sec-
tion I'V. For an abbreviated electrical performance
test, refer to paragraph 4-15. If the contents are in-
complete, if there is mechanical damage or defect,

or if the instrument does not pass the electrical per-
formance test, notify the nearest Hewlett-Packard
office. If the shipping container is damaged, or the
cushioning material shows signs of stress, notify
the carrier as well as the Hewlett-Packard office.
Keep the shipping materials for carrier’s inspec-
tion. The HP office will arrange for repair or
replacement without waiting for claim settlement.

2-5. PREPARATION FOR USE
2-6. Power Requirements

2-7. The Model 8445B requires a power source of -
100, 120, 220, or 240 VAC + 5% — 10%, 48 to 440
Hz single phase. (440 Hz operation requires a
special H16 440 Hz fan modification. Contact
your nearest HP representative.) Power consump-
tion is less than 110 volt-amperes.

N\ :
-\‘) 1. Disconnect power cord and slide cover to left to gain access

SELECTION OF OPERATING VOLTAGE

to fuse compartment,

2. Remove line fuse by pulling outward on FUSE PULL.
3. To select operating voltage:

a. Rotate FUSE PULL to left and remove PC board
with long nose pliers.

b. Orient PC board so that desired voltage marking is
on top left-hand side.

c. Push PC board firmly into its slot.

4. Rota‘te FUSE PULL back to its normal position and insert
fuse in holder. Be sure to use the correct fuse value.

Figure 2-1. Line Voltage Selection
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2-8. Line Voltage and Fuse Selection

2-9. Select the line voltage and fuse as follows:

a. Measure the ac line voltage.

b. Refer to Figure 2-1. At the instrument’s rear
panel power line module, select the line
voltage (100V, 120V, 220V, or 240V) closest
to the voltage you measured in step a. Line
voltage must be within + 5% or — 10% of the
voltage setting.

c. Make sure the correct fuse is installed in the
fuse holder. The required fuse rating for each
line voltage selection is indicated at the power
module.

d. Connect the ac power cord to the instrument
ac power receptacle.

2-10. Power Cable

2-11. In accordance with international safety
standards, this instrument is equipped with a
three-wire power cable. When connected to an ap-
propriate power line outlet, this cable grounds the
instrument cabinet. Figure 2-2 shows the styles of
mains plugs available on power cables supplied
with HP instruments. The numbers shown with the
plugs are part numbers for complete power cables.

| WARNING I

The protection provided by ground-
ing the instrument may be lost if any
power cable other than the 3-
pronged type is used to couple the
ac line voltage to the instrument.

2-12. Mating Connectors

2-13. A list of possible connectors on the front
and rear panels of the Model 8445B is given in
Table 2-1.

2-2
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2-14. Operating Environment

2-15. The operating environment should be
within the following limits:

Temperatire s: - o & soils 0to 55°C
Humidity . .......... <95% relative
Altitude. .. <4572 meters (15,000 feet)

2-16. A forced-air cooling system is used to
reduce operating temperatures in the instrument.
The air intake and filter are located on the rear of
the instrument; warm air is exhausted through the
side panel perforations. When operating the in-
strument, choose a location that provides at least
three inches of clearance around the rear and sides.

2-17. Installation Instructions

2-18. When used with the Spectrum Analyzer,
the Preselector should be both mechanically and
electrically connected to the Spectrum Analyzer.
The preferred mounting configuration is with the
Preselector mounted on top of and secured to the
Spectrum Analyzer. A joining bracket kit is sup-
plied to secure the Preselector to the analyzer. A
rigid coaxial cable (for the preferred mounting
configuration) is supplied to connect the OUTPUT
on the Preselector to the INPUT connector of the
Spectrum Analyzer. For mounting installations
other than the preferred configuration refer to
Figure 1-3 and Table 1-4 for cable information.

2-19. Bench Operation

2-20. The instrument cabinet has plastic feet and
a foldaway tilt stand for convenience in bench
operation. The tilt stand raises the front of the in-
strument for easier viewing of the control panel,
and the plastic feet are shaped to make full-width
modular instruments self-aligning when stacked.

2-21. Rack Mounting

2-22. A rack mounting kit (HP Part Number
5060-8739) is available for installing the 8445B in a
19-inch rack. The kit contains all the necessary
hardware and installation instructions. Installa-
tion instructions are also given in Figure 2-3.
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HP Part C - Length Country
Plug Type Number D Plug Description cm (inches) Color of Use
250V 8120-1351 0 | Straight *BS1363A 229 (90) | Mint Gray United Kingdom,
8120-1703 6 | 90° 229 (90) | Mint Gray Cyprus, Nigeria,
Rhodesia,
Singapore, South
Africa, India
250V 8120-3169 0 | Straight *NZSS198/ASC112 201 (79) | Gray Australia,
8120-0696 | 4 | 90° 221 (87) | Gray New Zealand
250V 8120-1689 7 | Straight *CEE7-Y11 201 (79) | Mint Gray East and West
8120-1692 | 2 | 90° 201(79) | Mint Gray | Europe, Saudi
Arabia, Egypt,
[@] South Africa,
India, (unpol-
- arized in many
nations)
125V 8120-1348 5 | Straight *NEMAS-15P 203 (80) | Black United States,
8120-1398 51 90° 203 (80) | Black Canada, Japan
8120-1754 7 | Straight *NEMAS5-15P 91 (36) Black (100V or 200V),
8120-1378 1 | Straight *NEMAS5-15P 203 (80) | Jade Gray Mexico, Philip-
8120-1521 6 | 90° 203 (80) | Jade Gray pines, Taiwan
8120-1676 2 | Straight *NEMAS-15P 91 (36) Jade Gray
250V 8120-2104 3 | Straight *SEV1011 201 (79) | Gray Switzerland
1959-24507
Type 12
220V 8120-1957 2 | Straight *DHCK 107 201 (79) | Gray Denmark
8120-2956 | 3 | 90° 201 (79) | Gray
*Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for
complete cable including plug,
E = Earth Ground; L = Line; N = Neutral

Figure 2-2. AC Power Cables and Plugs
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BOTTOM COVER

INSTRUCTIONS

1. REMOVE TILT STAND, PLASTIC FEET
AND TRIM STRIPS,

2. ATTACH FILLER STRIP AND RACK
MOUNTING FLANGES, KEEPING LARGE
NOTCH ON FLANGES TO INSTRUMENT
BOTTOM.

Figure 2-3. Preparation for Rack Mounting

2-23. MODIFICATIONS REQUIRED

2-24. Display Sections

2-25. HP Model 140T Display Sections with
serial prefix 1105A and below, HP Model 141T
Display Sections with serial prefix 1047A and
below, all HP Model 140S/141S Display Sections
and all HP Model 140-series Oscilloscope Main-
frames require modification for Preselector com-
patibility (refer to Table 2-2). The modification
consists of adding a cable assembly to the Display
Section. This cable connects between the Auxiliary
“B” output connector on the rear panel of the
8555A RF Section and the rear panel of the
Display Section.

2-26. 8555A RF Section

2-27. Spectrum Analyzer RF Sections with Serial
Prefixes 1232A and below must be modified
for compatibility with 8445B Option 003 in-
struments. (See Appendix A.)

24

Model 8445B

2-28. STORAGE AND SHIPMENT

2-29. Environment

2-30. The instrument should be stored in a clean
dry environment. The following environmental
limitations apply to both storage and shipment:

Temperature ........ —40to +75°C
Humidity . .......... < 95% relative
Altitude. . . <7620 meters (25,000 feet)

2-31. Packaging

2-32. Original Packaging. Containers and
materials identical with those used in factory
packaging are available through Hewlett-Packard
offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag in-
dicating the type of service required, return ad-
dress, model number, and full serial number.
Also, mark the container FRAGILE to ensure
careful handling. In any correspondence, refer to
the instrument by model number and full serial
number.

2-33. Other Packaging. The following
general instructions should be used for repackag-
ing with commercially available materials:

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard of-
fice or service center, attach a tag indicating
the type of service required, return address,
model number, and full serial number.)

b. Use a strong shipping container. A
double-wall carton made of 350-pound test
material is adequate.

¢. Use enough shock-absorbing material (3-to
4-inch layer) around all sides of the instru-
ment to provide a firm cushion and prevent
movement inside the container. Protect the
control panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to
ensure careful handling.

)



Table 2-1. Model 8445B Mating Connector

Installation

Connector Industry Identification HP Part Number Alternate Sources
J1 INPUT Type N, male connector, 1250-0882 Amphenol
UG-21G/U Bendix
Specialty Connector
(Option 001) Type APC-7® 1250-1183 Amphenol
connector
J2 OUTPUT Type N, male connector, 1250-0882 Amphenol
UG-21G/U Bendix
Specialty Connector
(Option 001) Type APC-7® 1250-1183 Amphenol
connector
J4 REMOTE Type BNC, male connector, 1250-0256 Amphenol
input UG-88/U Bendix
Specialty Connector
J5 Interconnect R&P Series, 17 contact, 1250-1286 Cannon
- cable connector female connector Cinch
®APC-7 is a registered trademark of the Bunker Ramo Corporation.

Table 2-2. Modification of Display Sections for Preselector Compatibility

Modification Kit Display Section
HP Part Number HP Model Number Serial Prefix
0014069505 % 140T 1105A and below
141T 1047 A and below
1408/141S (Option TG-1) All
00140-69504 ** 140S/1418 (except Option TG-1 Instruments) All

*Included with 84458 Option 100.
**Included with 84458 Option 200.

2-5/2-6
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SECTION Il
OPERATION

3-1. INTRODUCTION

3-2. This section describes the operation of the
8445B Automatic Preselector with an HP
8555A/8552/140 Spectrum Analyzer system. It
describes front and rear panel controls and con-
nectors, and outlines operation of the system.

3-3. SPECTRUM ANALYZER PRESELEC-
TION

34, The 8555A Spectrum Analyzer RF Section
hasa2.01 to4.4 GHz YIG-tuned first local oscillator
(LO), and selects either a 550 or 2050 MHz first
IF, depending on the frequency band in use.

3-5. The untuned input circuitry of the 8555A ac-
cepts any signals from 10 MHz to over 18 GHz.
These signals are mixed with the first LO’s har-
monics as well as with its primary frequency. Iden-
tifying the several signals displayed as a result of
this mixing can sometimes be a problem. With the
8445B Automatic Preselector, however, signal
identification is greatly facilitated because the
Preselector removes unwanted signals from the
CRT display.

3-6. The standard Preselector uses a low-pass
filter for preselection in the frequency range of dc
to 1.8 GHz. For the frequency range of 1.8 to 18
GHz, preselection is accomplished with a YIG
resonator employed as a tunable, 30 MHz
(nominal bandwidth), microwave filter. Tuning
voltage for the YIG filter is derived from the
voltage that drives the YIG first LO in the 8555A
RF Section. Since the Preselector tracks the Spec-
trum Analyzer tuning, virtually all image, multi-
ple, and spurious responses are eliminated from
the display.

CAUTION

Installation of a coaxial attenuator
or a coaxial isolator at the Preselec-
tor INPUT is recommended when
operating with signal sources that
are not capable of absorbing their
own reflected power. Any signals
outside the passband of the Pre-
selector input will be reflected back
to the source.

3-7. Multiple responses occur when the local
oscillator harmonics cause more than one display
for a single input frequency. For example when a
9.5 GHz signal is fed to the analyzer RF INPUT,
responses due to the 5, 3+, 47, 2+ and 3~
appear on the display (see Figure 3-1). Follow
the signal frequency line for 9.5 GHz across Figure
3-1 noting the intersections with solid lines
representing mixing modes. The Preselector tracks
the selected mixing mode so that responses from
other mixing modes are not present on the display.

3-8. When the analyzer first LO is tuned to 3
GHz (2050 MHz 1st IF), image responses may oc-
cur at different frequencies. Refer to Figure 3-1.
Following the 3 GHz local oscillator line up the
graph, note the intersections with solid lines,
representing mixing modes. Each of these signals
will appear at the same place on the CRT,
although they are products of different mixing
modes. The Preselector eliminates images by
allowing only selected frequency band signals to
enter the analyzer’s RF INPUT, and allowing only
one mixing mode to be used at a time.

3-9. Spurious signal responses are caused when
signals entering the RF INPUT of the analyzer are
of sufficient amplitude to cause intermodulation
products. The narrow bandwidth of the Preselec-
tor YIG filter (30 MHz nominal) acts to eliminate
spurious signal responses on the display. Input
signals that are farther apart than the Preselector
filter bandwidth cannot appear in the analyzer in-
put at the same time.

3-10. RECOMMENDED MIXING MODES

3-11. Table 3-1 lists the frequency ranges that the
Preselector will track when operating with an
8555A Spectrum Analyzer. It indicates signal fre-
quencies from 0.01 — 18 GHz and the recom-
mended 8555A frequency bands to be used for
them. Analyzer responses, tracked by the Preselec-
tor, overlap at the edges of different frequency
bands. Note the intersection of the n=3 — tuning
curves at 4.1 GHz in Figure 3-1. Signals near the
intersection points can appear in the passband of
the Preselector from both of these mixing modes.

3-1



Operation

18

17

16

15

14

13

12

1

gy
.

w

SIGNAL FREQUENCY GHz

1 f\/’y]

4 LOW l 0-1.8

LOW PASS FILTER
-
=
W ™ y
(=}
\ l ﬁ

PASS
FILTER

2.05 2.5 3.0 35 41
LOCAL OSCILLATOR (LO) FREQUENCY

— Responses tracked by Preselector.

»»  No scale provided internal mixing on
n=5+ and n=6+ modes.

Q©  Image responses without Preselector.

Multiple responses without Preselector.

Figure 3-1. Spectrum Analyzer Tuning Curves
and Responses

3-12. PRESELECTOR TRACKING

3-13. The Preselector tracking with the Spectrum
Analyzer is governed by the linearity of the

3-2
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8555A’s YIG Drive sweep voltage versus the first
LO frequency. Preselector tracking in both
REMOTE and MANUAL operating modes is af-
fected by the front panel FREQ OFFSET and
TRACKING controls. Adjustment of these con-
trols changes the accuracy of the +1V/GHz
remote tuning and the dial accuracy of the manual
controls. To adjust FREQ OFFSET and TRACK-
ING controls for correct REMOTE or MANUAL
operation, perform the YIG DRIVER AD-
JUSTMENTS in Section V of this manual.

3-14. PRESELECTOR BANDWIDTH

3-15. The YIG filter has a 3 dB bandwidth that is
typically 20 to 45 MHz depending on the portion
of the frequency spectrum in which it is being us-
ed. Figure 3-2 illustrates a typical 3-dB YIG
filter passband display at 4 GHz, using a 10 MHz/
DIV analyzer sweep. The Preselector is fixed-tuned
to 4 GHz. The input signal is tuned through the
passband.

Figure 3-2. Typical 3-dB YIG Filter Passband
Display at 4 GHz with 10 MHz/DIV Sweep

3-16. PANEL FEATURES

3-17. Front and rear panel features of the Stan-
dard, Option 002, and Option 003 8445B
Automatic Preselectors are described in Figure
3-3. Front and rear panel views of a Preselector
connected to the HP 8555A/8552/141T Spectrum
Analyzer are shown in Figures 3-4 and 3-5. For a
detailed description of the Spectrum Analyzer
system controls and indicators, refer to the
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operating and service manuals for the system in-
struments. Preselector and Spectrum Analyzer in-
terconnections are shown on the block and
‘schematic diagrams in Section VIII of this manual.

3-18. OPERATOR’S CHECKS

3-19. Upon receipt of the instrument, or
whenever the Preselector is to be used with a dif-
ferent analyzer, perform the Operator’s Checks
listed in Figures 3-4 and 3-5. These procedures cor-
rect minor tracking differences between the
Preselector and Spectrum Analyzer.

3-20. OPERATING INSTRUCTIONS

3-21. General operating instructions are contain-
ed in Figure 3-3. These instructions will familiarize
the operator with the basic operating functions of
the Preselector. Additional operating techniques
and information are contained in Figures 3-4 and
3-5.

3-22. OPERATOR’S MAINTENANCE

3-23. Operator’s Maintenance involves changing
or replacing fuses, cleaning the air filter, and
replacing a defective LINE switch lamp. To
remove the air filter you will need a Pozidriv
screwdriver; otherwise, no tools are required.

Operation

3-24. Fuses

3-25. The primary power fuse is inside the A6
Power Module assembly on the rear panel of the
8445B. A fuse change may be necessary when the
instrument is moved to a location with a different
ac line voltage or when the fuse has burned out.
Figure 2-1 shows how to change or replace the
fuse. Power Module fuse A6F1 and internal A2
and A3 assembly fuse information is in Section VI.

3-26. Air Filter

3-27. The air filter should be removed, checked,
and cleaned every three months and, if necessary,
washed in warm water and detergent. After
washing, allow the filter to dry for a few minutes
before reinstalling it.

3-28. Fan
3-29. The fan in this instrument is self-
lubricating and does not require maintenance.

3-30. Lamp Replacement

3-31. There is a lamp, DS1, in the white plastic
lens on the pushbutton for the LINE switch. When
the switch in ON, the lamp should be lit. Figure 3-6
shows how to remove and install the lamp. The
lamp is HP part number 2140-0244.

Table 3-1. 8555A Frequency Ranges and Recommended Mixing Modes

Signal Recommended Analyzer
Frequency GHz Mixing Modes (n) Frequency Range GHz
001—- 18 1- 001 — 205
18 — 35 1—* 150 — 3.55
28 — 45 1+* 2,60 — 4.65
28 - 55 2 207 - 6.15
43 — 58 1+ 4,11 — 6.15
49 — 90 3- 4.13 - 1025
66 — 9.5 2+ 6.17 —10.25
73 —130 4— 6.19 — 1435
90 —133 3+ 823 —-1435
110 —18.0 4+ 10.29 — 18.00
*Indicates .550 GHz IF. 2.05 GHz IF used on other bands.

3-3
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Figure 3-3. 8445B Controls, Connectors and Indicators (1 of 3)
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8445B FRONT PANEL FEATURES

© LINE-ON/OFF. Controls primary power.

Lamp lights when switch is energized. Type
Al1H bulb.

PRESELECTOR INSERTION LOSS Chart.
Indicates insertion loss versus frequency.
Calibration chart extrapolated from point-to-
point measurements of YIG filter insertion
loss. FREQ OFFSET control adjusted for
minimum insertion loss at each test point.
During power level measurement, Spectrum
Analyzer LOG REF LEVEL vernier control
may be adjusted to compensate for the in-
dicated insertion loss.

FREQ OFFSET. Adjusts YIG driver to
compensate for offset in YIG filter tuning
caused by residual magnetism in core struc-
ture. Adjusted to center the YIG filter at 2.0
GHz for wide-range tracking. Adjusted for
minimum filter insertion loss during power
level measurements. (See Figure 3-5.)

TRACKING. Adjusts YIG driver gain to
match linear current-frequency curve of YIG
filter. Adjusted during operational ad-
justments at a frequency of 8 GHz. Adjust-
ment required to match tuning of Preselector
with tuning of Spectrum Analyzer. Interacts
with FREQ OFFSET adjustment. (See Figure
3-5).

INPUT. Type N coaxial connector normally
provided. Option 001 instruments supplied
with APC-7 connectors.

© OUTPUT. Type N coaxial connector nor-

mally provided. Option 001 instruments sup-
plied with APC-7 connector. See Table 1-3
for optional rigid coaxial interconnect cables.

© MANUAL TUNE COARSE—Option 002 In-

struments. Manual YIG filter frequency
tune control. Sets YIG filter center frequency
in manual operating mode.

© MANUAL TUNE FINE — Option 002 in-

struments. Fine tune control for YIG filter
frequency in manual operating mode.

© MODE — Option 002 Instruments. Selects

Preselector mode of operation. MANUAL —
YIG filter tuned by front panel controls.
AUTO — Low-pass filter and/or YIG filter
selected by control signals from analyzer RF
Section. YIG frequency tuned by signal from
RF Section. REMOTE — YIG filter tuned by
input voltage to BNC connector on rear
panel. LOW-PASS (except Option 004) —
selects 1.8 GHz low-pass filter. Inhibits Spec-
trum Analyzer control of Preselector.

DIGITAL PANEL METER Frequency
Readout — Option 003 Instruments. In-
dicates center frequency of the YIG filter
pass-band in Manual or Remote Mode. In
AUTOMATIC Mode, indicates center fre-
quency of 8555A Spectrum Analyzer, reads
zero above 18 GHz or in LOW-PASS Mode.

Figure 3-3. 8445B Controls, Connectors and Indicators (2 of 3)

3-5




Operation Model 8445B

8445B REAR PANEL FEATURES

cowtoL
SPECTRUM AWALYZER

@ Air Intake. Maintain at least 3-inch @ Line Input Fuse. Rating of fuse to be used
clearance from surrounding objects. is marked on rear panel near the Power
Module Assembly.

@® Power Module Assembly. 100, 120, 220
and 240 Vac +5%, —10%, 48 to 440 Hz 100 @ TUNING CONTROL—REMOTE. Input for

VA max. ' remote tuning voltage to YIG filter. Enabled
when Spectrum Analyzer is not operating

(power off), when interconnect cable is

@® Line Input. Connects to external ac power disconnected or (on Option 002) when the
supply. mode switch is set to REMOTE. Type BNC

connector. YIG filter frequency to voltage
ratio: 1.0 GHz/Volt.
@ Line Voltage Selector Card. Printed cir-
cuit board used to match the available line

voltage to the transformer primary. @® TUNING CONTROL — SPECTRUM
ANALYZER Input. Input control voltage
(for selection of YIG or low-pass filter), YIG

® Fuse Extractor and Selector tuning voltage, and band code information.
Lock. Prevents line voltage selector card Disconnect input cable when using REMOTE
from being removed until fuse is extracted. input to tune YIG filter.

Figure 3-3. 8445B Controls, Connectors and Indicators (3 of 3)
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OPERATOR’S CHECKS
USING LOW-PASS FILTER

FRONT VIEW

Figure 34. Low-Pass Filter Operation, 10 MHz to 1.8 GHz (1 of 3)

3-7
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10.
11
12

13,

14.

13,

OPERATOR’S CHECKS
USING LOW-PASS FILTER

. Check that the Line voltage Selection Card is positioned to correspond to the available line volt-

age. Refer to the information on Line Voltage Selection in Section II.

Connect interconnect cable between AUX B output on Spectrum Analyzer Display Section and
TUNING CONTROL-SPECTRUM ANALYZER input on Preselector.

Connect Preselector and Spectrum Analyzer to line voltage source and apply power.

Perform Spectrum Analyzer Operational Adjustments described in Section III of 8555A Spec-
trum Analyzer RF Section Operating and Service Manual.
NOTE
The information below does not apply to an Automatic Preselector

with Option 004, which deletes the low-pass filter. Adjustments for
Option 004 instruments are outlined in Figure 3-5.

Set Analyzer LOG/LINEAR switch to LINEAR and rotate LOG REF LEVEL control until
1 mV/DIV is matched with the lighted index lamp.

Connect Analyzer CAL OUTPUT to INPUT of Preselector.

Connect rigid coaxial cable between Preselector OUTPUT and Analyzer INPUT.

Note and record low-pass filter insertion loss at 30 MHz. From 7th graticule line from bottom
of CRT to 5th graticule line represents approximately 3 dB. Low-pass filter insertion loss should
be < 1 dB.

Remove rigid coaxial cable connecting Preselector OUTPUT to Analyzer INPUT.

Set Analyzer INPUT ATTENUATION to 40 dB.

Set Analyzer LOG/LINEAR control to LOG.

Rotate LOG REF LEVEL control to (+) 10 dBm.

Set SCAN WIDTH PER DIVISION to 10 MHz and set FREQUENCY control to position
cursor at 1.5 GHz on frequency scale.

With INPUT ATTENUATION at 40 dB, connect Analyzer SECOND LO OUTPUT to INPUT.

Center 1.5 GHz LO signal on CRT display. Reduce SCAN WIDTH PER DIVISION to 0.2 MHz,
keeping signal centered on CRT with FREQUENCY control.

3-8

Figure 3-4. Low-Pass Filter Operation, 10 MHz to 1.8 GHz (2 of 3)
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OPERATOR’S CHECKS
USING LOW-PASS FILTER

Z 16. Rotate LOG REF LEVEL control fully counterclockwise.

17. Set LOG/LINEAR switch to LINEAR and adjust LINEAR SENSITIVITY controls for a 7.1
division display of the 1.5 GHz signal.

18. Disconnect cable at Analyzer INPUT and connect it to INPUT connector on Preselector.

19. Connect rigid coaxial cable between Preselector OUTPUT and Analyzer INPUT.

20. Note and record low-pass filter insertion loss at 1.5 GHz. From 7th graticule line (from bottom
of CRT)) to 5th graticule line represents approximately 3 dB. 1.5 GHz low-pass filter insertion
loss of <—2.5 dB.

21. Set LOG/LINEAR switch to LOG. Set LOG REF LEVEL vernier control to compensate for the
amount of insertion loss indicated in step 20.

22. The Preselector and Analyzer are now calibrated at 1.5 GHz.

23. Remove cable between Preselector INPUT and Analyzer SECOND LO OUTPUT.

24, Install 50-ohm termination on SECOND LO OUTPUT connector.

25. Connect signal (10 MHz to 1.8 GHz) under investigation to INPUT connector of Preselector.

26. Set LOG REF LEVEL vernier control to compensate for insertion loss using data obtained in
steps 8 or 20, or the data on the PRESELECTOR INSERTION LOSS chart.

Figure 34. Low-Pass Filter Operation, 10 MHz to 1.8 GHz (3 of 3)
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OPERATOR’S CHECKS
USING YIG-TUNED FILTER
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Figure 3-5. 1.8 to 18 GHz YIG-Tuned Filter Operation (I of 3)
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11,
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13.

14,
15.
16.

17.

18.

OPERATOR’S CHECKS
USING YIG-TUNED FILTER

Check that the Line Voltage Selection Card is positioned to correspond to the available line
voltage. Refer to information on Line Voltage Selection in Section II.

Connect interconnect cable W3 between AUX B output on Spectrum Analyzer Display Section
and TUNING CONTROL-SPECTRUM ANALYZER input on Preselector.

Connect Preselector and Spectrum Analyzer to line voltage source and apply power.

Perform Spectrum Analyzer operational Adjustments described in Section III of 8555A
Spectrum Analyzer RF Section Operating and Service Manual.

Connect rigid coaxial cable W1 between Preselector OUTPUT and RF Section INPUT.
Set LOG REF LEVEL to 0 dBm.

Set SCAN WIDTH PER DIVISION to 10 MHz.

Connect a —30 dBm 2.0 GHz signal to INPUT connector on Preselector.

Select n=1—/IF=550 MHz frequency BAND and tune Analyzer FREQUENCY control to
center the 2.0 GHz signal on CRT display.

Reduce SCAN WIDTH PER DIVISION to 0.5 MHz, keeping signal centered on display with
FREQUENCY control.

Reduce SCAN WIDTH PER DIVISION to 100 kHz; center signal on display with FINE TUNE
control.

Set LOG/LINEAR switch to LINEAR and LINEAR SENSITIVITY control to 1 mV/DIV.

Adjust Preselector FREQ OFFSET control to center YIG filter passband on the 2 GHz signal
and maximize signal on CRT display.

Set Analyzer LOG/LINEAR control to 10 dB LOG.
Rotate LOG REF LEVEL control to —30dBm.

Adjust LOG REF LEVEL vernier control to position signal peak on LOG REF LEVEL graticule
line. _

Connect a —30 dBm 8.0 GHz signal to INPUT connector on Preselector.

Select n=2+/IF=2050 MHz frequency BAND on Analyzer, set SCAN WIDTH PER
DIVISION to 10 MHz, and tune FREQUENCY control to center the 8.0 GHz signal on CRT
display.

Figure 3-5. 1.8 to 18 GHz YIG-Tuned Filter Operation (2 of 3)
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OPERATOR’S CHECKS
USING YIG-TUNED FILTER

19. Reduce SCAN WIDTH PER DIVISION to 0.5 MHz, keeping signal centered on display with
FREQUENCY control.

20. Reduce SCAN WIDTH PER DIVISION to 100 kHz; center signal on display with FINE TUNE
control.

21. Set LOG/LINEAR switch to LINEAR and LINEAR SENSITIVITY control to 1 mV/DIV.
22. Adjust Preselector TRACKING control to maximize signal on CRT display.

23. If signal is already at maximum, no further adjustment of FREQ OFFSET or TRACKING is
required.

24. If signal is not at maximum, repeat steps 7 through 22 until a setting is found which satisfies
requirements of steps 13 and 22.

NOTE

Incorrect préselector tracking of the Spectrum Analyzer may be due
to aging or misadjustment of the 8555A YIG Driver Assembly. Follow
the directions given in Section V of the 8555A Operation and Service
manual under YIG Driver Adjustments.

25. To check YIG filter tuning with an external dc voltage, set the —30 dBm signal source to 2.0
GHz and the 8555A to a band to display this frequency. Disconnect interconnect cable W3 from
the rear of either the 84458 or the 8555A.

26. Apply a positive voltage from a variable dc power supply to the center connection of the
REMOTE input BNC connector at the rear of the 8445B. Monitor the REMOTE input
voltage with a voltmeter. The signal on the CRT should peak at +2 volts. (If not, the
Remote Control Buffer Amplifier, described in Service Sheet 5, should be checked.)

27. Adjust signal source to 4.0 GHz and vary the dc voltage. The signal should peak on the
CRT at +4 volts.

NOTE

When switching the 8555A INPUT ATTENUATION from 10 dB to 0
dB, signal level displayed on CRT may not change by 10 dB. This is
caused by the high mismatch error between the 84458 OUTPUT port
and the 8555A INPUT port.

Figure 3-5. 1.8 io 18 GHz YIG-Tuned Filter Operation (3 of 3)
3-12
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LAMP DS1
{2140-0244)

PUSHBUTTON @
PLASTIC LENS
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POWER LAMP REPLACEMENT

KNURLED
y PANELNUT

1. Remove lens by pulling straight out.
2. Replace lamp.

3. To replace lens, align guide with notch in receptacle. Push straight in.

Figure 3-6. Power Lamp Replacement
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedures in this section test the instru-
ment’s ability to operate in accordance with the
electrical specifications given in Table 1-1. All the
tests can be performed without access to the inside
of the instrument. A simpler operational test is in-
cluded in Section 111 under Operator’s Checks. For
an abbreviated Performance Test, see paragraph
4-15.

4-3. Equipment required for the performance
tests is listed in the Recommended Test Equipment
table in Section 1. Any equipment that satisfies the
critical specifications given in the table may be
substituted for the recommended model(s). -

4-4. TEST RECORD

4-5. Results of the performance tests may be
tabulated on the Test Record at the end of the pro-
cedures. The Test Record lists all the tested
specifications and their acceptable limits. Test
results recorded at incoming inspection can be used
for comparison in periodic maintenance and
troubleshooting, and after repairs or adjustments.

4-6. FRONT PANEL CHECKS

4-7. Before proceeding to the performance tests,
the instrument must be adjusted and all controls
set as specified in the preset adjustment instruc-
tions in paragraphs 4-8 and 4-9. After the instru-
ment controls are set, proceed with the front panel
checks and adjustments. The instrument should
perform as called out in the preset adjustment pro-
cedures before you go on to the performance tests
(paragraphs 4-17 through 4-20).

4-8. PRESET ADJUSTMENTS

4-9, Install Preselector with Spectrum Analyzer.
Ensure that the line voltage selector is set to corres-
pond with the available line voltage (refer to Line
Voltage Selection in Section II). Connect the inter-
connect cable between the AUX B output on the
Display Section and the TUNING CONTROL-
SPECTRUM ANALYZER input on the Preselec-

tor. Connect the Preselector and the Spectrum
Analyzer to the line voltage source and apply
power. While the instruments are warming up,
make the following control settings:

a. PRESELECTOR (with manual controls
QOption 002):

b. SPECTRUM ANALYZER:

BAND: o von o smmean o n=1—/IF=2.05 GHz
EREQUENEY v caues snowws om san 30 MHz
FINE TUMNE . sow on s vas 5w Centered
BANDWIDTH . ;. o5 cavin i vas 100 kHz
SCANWIDTH. . ......... PER DIVISION
SCAN WIDTH PER
DIVISION. .. ............... 10 MHz
INPUT ATTENUATION. . ......... 10 dB
SIGNAL IDENTIFIER . . ........... OFF
BASE LINECLIPPER. ... s o v sns CCW
SCAN TIME PER
DIVISION......... 10 MILLISECONDS

LOG/LINEAR. . ............. 10 dB LOG
LOG-REELEVEL: .. o:oan o aans 0 dBm
LOGREFLEVEL Vemier ......... .. 0
VIDEOFILTER . ... ... OFF
SCANMODE .............ouv... INT
SCANTRIGGER ................ LINE

¢. Connect Spectrum Analyzer CAL OUTPUT
toits own INPUT.

d. Adjust FREQUENCY to align LO

feedthrough signal on the — 3 graticule line.

e. Check level of 30 MHz signal at CENTER
FREQUENCY line. Signal level should be
—30 dBm. Perform AMPL CAL Adjustment
if signal level is incorrect. (See 8555A
Operation and Service Manual.)

NOTE

If your 8445B Preselector is an Op-
tion 004 instrument it does not have
a low-pass filter, and you can, there-
fore, disregard steps f through i.

4-1
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f. Connect Spectrum Analyzer CAL OUTPUT
to INPUT port on Preselector.

g- Connect OUTPUT port of Preselector to
Spectrum Analyzer INPUT.

h. Check level of 30 MHz signal at CENTER
FREQUENCY graticule line. There should be
little change in level of the —30 dBm signal
through the low-pass in the Preselector.

i.  Select BAND n=1+/IF=.550 GHz. Note that
there is an audible click (from the coaxial
switches in the Preselector) and the signal
disappears from the CRT dispiay.

j. Select BAND n=1~/IF=,550 GHz.

k. Connect a 2.0 GHz, —30 dBm signal to the
Preselector INPUT.

. Tune Spectrum Analyzer to center the 2.0
GHz signal on CRT display.

m. Adjust Preselector FREQ OFFSET to peak
the 2.0 GHz signal.

n. Select BAND n=3+ and connect a 12 GHz,
—30 dBm signal to the Preselector input.

¢. Tune Spectrum Analyzer FREQUENCY
control to center the signal on the CRT
display.

p. Adjust Preselector TRACKING control to
maximize the signal level on the CRT display.

g. Repeat steps j through p for optimum
adjustment.

4-10. PERFORMANCE TESTS

4-11. The performance tests, given in this sec-
tion, are suitable for incoming inspection,
troubleshooting, or preventive maintenance. Dur-
ing any performance test, all shields and connec-
ting hardware must be in place. The tests are
designed to verify published instrument specifica-
tions. Perform the tests in the order given, and
record data on test card (Table 4-1) and/or in the
data spaces provided in each test.

42

Model 8445B

4-12. The tests are arranged in the following
order:

Paragraph Test Description
4-17 Out-of-Band Rejection
4-18 Low-Pass Filter Insertion Loss
4-19 YIG Filter Insertion Loss
4-20 Limiting Level (Signal

Compression)

4-13.  Each test is arranged so that the specifica-
tion is written as it appears in Table 1-1, Specifica-
tions. Next, a description of the test and any
special instructions or problem areas are included.
Each test that requires test equipment shows the
test setup and lists the required equipment. Step 1
of each procedure gives control settings required
for that particular test.

4-14. Required minimum specifications for test
equipment are detailed in Table 1-5. If substitute
test equipment is used, it must meet the listed
specifications.

4-15. ABBREVIATED PERFORMANCE TEST

4-16, To make sure the Preselector is performing
properly without testing all of the specifications
listed in Table I-1, the following procedure is sug-
gested as an abbreviated performance test:

a. Perform OPERATOR’S CHECKS in Figure
3-4 and Figure 3-5, as applicable.

b. Perform only the following performance
tests:

I. Paragraph 4-18, Low-Pass Filter

Insertion Loss Test.

2. Paragraph 4-19, YIG Filter Insertion
Loss Test.
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PERFORMANCE TESTS

4-17. OUT-OF-BAND REJECTION TEST

SPECIFICATION

For YIG-tuned filter, 1 GHz from center of passband > 70 dB.

DESCRIPTION

The YIG filter is tuned to a 3 GHz fixed frequency (either manually, or remotely by applying +3 Vdc to
the REMOTE input). A 3 GHz signal is applied through the filter and the power output level measured.

The signal source is then shifted 1 GHz and the power output level is again measured. The difference be-
tween the two power levels is the out-of-band rejection for 1 GHz frequency separation.

DC POWER SUPPLY

SIGNAL GENERATOR

T0 "REMOTE” BNC
e — =H|e
AUTOMATIC Eme_;?gj e @ ¢ ? o
PRESELECTOR s S
LA me e R IR CA'—J

- 2 ] JI. I UUTPUT

Figure 4-1. OQut-of-Band Rejection Test Setup

EQUIPMENT:
Spectrum Analyzer. . ... cvviii i e HP 8555A/8552A/141T
Signal Generator . v vvu e eet e ettt ittt e HP 8616A
oo a1 p N ————————— HP 6205B
Coaxial Cable (BNC to alligator clips)* . ......... i HP 10501 A

*Required for Preselectors without manual controls

4-3
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PERFORMANCE TESTS

4-17. OUT-OF-BAND REJECTION TEST (Cont'd)

L

Connect test setup as indicated in figure 4-1 and set controls as follows:

PRESELECTOR: (without manual controls)

LINE OFFSON ... o coeomn somma it s s s Ghaai P i3 DhEes auaal Soass o ON
Interconnect Cable (W3) . . .............. S Disconnected
PRESELECTOR: (with manual controls)
LINB OFEAON i cwmes s soversm soavemsns sy sebsmm s abese seiiiome o sissioms s s s ON
MOBE ' iovw c0 smon 2 smems v wass 55 &em 66 OR@eE S e ks w8 Seens 8 s 5 MANUAL
MANUAL TUNE COARSE i vuwan an vivan onvess seiams & amis 6% Wesnm & awm s 3 GHz
MANUAL TUNE FINE: . i vov cavs on s o e oa e s i S we w9 s 0 GHz
POWER SUPPLY:
OUEDUE VOIEBE « oo on wommmn wowmrine i somn ao8 eminiess s 0080 608 KoK 0 Sisin aimix +3Vdc
ANALYZER:
BAND 5 500 o5 vones oot Do SHUey OF 95y U JEVEe DUy veaen o ohus s n=2-—
FREOUENCY ., . . .. 06 dedas coias oo 05k 5 060 6 S0 es mpess 5eue iy b o oes 3 GHz
BANDWIDTEL. ... oice somiooms smsigm s moms se someeid K s s 03065 50 5005 <8 5vk 5% & 300 kHz
SCANWIDTH PER DIVISION . ...ttt i e it i sttt nannmaneeans 10 MHz
INPUT ATTENUATION . . ottt it it e ittt an s nanarerenanannn 10dB
BASE LINE CLIPPER ... i s o comme amspms s s wain s S s wasinm sie s 12 o’clock
BSCANTIME PER DIVIBION . caviwn cosomn vssiny s o5 wsa e sk 10 MILLISECONDS
FOGREBE LEVEL s 5o vurws iy omun op S & e Simies wssies i e 5oy o 0 dBm
FOGLINEAR : coysn v av wos 5% Shden Waia Canall G s eosmis s 10dB LOG
VIDEG FIETER i von o cisvsy oomay of vn v 5 i v i seesa meiees o6 Bes i 10 kHz
SIGNAL GENERATOR:
FREQUEINCY ..o o0 5o misss s navs vin ssn aon sommms s oo s 878 i 405 €3 sivesld WRean o5 3GHz
ATTENUATION .t iitiitttnntnsaeeeenaaseeaeaassssasnosssnnssesnsnnns 0 dBm
ALC CAL QU PUT . ittt it ittt teena et 0 dBm (on meter)

Adjust Signal Generator frequency to place the signal in the center of the Presclector passband, as
indicated by maximum signal level displaved on the CRT.

Adjust Spectrum Analyzer FREQUENCY control to center signal on CRT display.
Record Signal Generator frequency.

Adjust Spectrum Analyzer LOG REF LEVEL Vernier control to set signal peak at LOG REF line of
CRT.

Disconnect RF interconnect cable W1 from Spectrum Analyzer input. Disconnect Signal Generator
from Preselector input and connect it to Spectrum Analyzer input. DO NOT CHANGE amplitude
controls on Spectrum Analyzer or Signal Generator.

Tune Generator to a frequency 1 GHz above that recorded in step 4 above. Record frequency.

44
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Model 84458 Performance Tests

PERFORMANCE TESTS

4-17. OUT-OF-BAND REJECTION TEST (Cont'd)

8. Tune Spectrum Analyzer to frequency of Signal Generator.
9. Center Signal Generator signal on CRT display.

10. Reduce Spectrum Analyzer BANDWIDTH to 30 kHz and SCAN WIDTH PER DIVISION to 0.5
MHz. Center signal on CRT display with FINE TUNE control.

11. Reconnect Signal Generator output to Preselector input. Reconnect interconnect cable W1 between
Spectrum Analyzer input and Preselector output.

12. Note and record signal level. Signal should be at least 70 dB below the reference level set in step 5.

Out-of-Band Rejection_________ dB

4-18. LOW-PASS FILTER INSERTION LOSS TEST (Omit for Instruments with Option 004)

SPECIFICATION

Low-Pass Filter Insertion Loss; DC — 1.8 GHz <2.5dB. At 2.05 GHz > 50 dB.

DESCRIPTION

Insertion loss is measured at the high end of the filter’s operating range (1.8 GHz) by applying a

known input power level and measuring the output power level. Filter rejection at 2.05 GHz is
measured in the same manner.

. AUTOMATIC PRESELECTOR SIGNAL GENERATOR

0T = He
OTIIID @ @ o

00O

Q O
'-;‘g ﬁﬁi‘-: SPECTRUM ANALYZER B
CONNECTORS e :
AT BACK

Figure 4-2. Insertion Loss Test Setup, De—1.8 GHz
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PERFORMANCE TESTS

4-18. LOW-PASS FILTER INSERTION LOSS TEST (Omit for Instrument With Option 004) (Cont'd)

EQUIPMENT:
DECCITITT AREYIE o vusmmine amoniss vt sk @ iogovs B WRosies s 5 HP 8555A/8552A/141T
SIBHALGENCERLOT .0 vonos v v susiemin sre s io Sieis @ i ol SOy o St o ot § HP 8616A
1. Connect test setup as indicated in Figure 4-2 and set controls as follows:

PRESELECTOR:
LINE OFFIODN: sonem s on gun s s esssy i ooy B wapeld et e wemss ws ON

ANALYZER:
BAN DD L e e e n=1-/IF=2.05GHz
L A D LT e My O P ey 1.8 GHz
BANDWIDTH 0 cnnnn semasm on e o svamas Ssmaes miosms ie s 95 Gamias whi o 300 kHz
SCANWIDTH PER DIVISION . aviis vvmon svvam of bas v wos &6 seaces e wmm & 10 MHz
INPUT ATTENUATION ioas viscny sm ems a5 G 08 250 55 Saied 6e s v ows o S 8 10 dB
BASE LINE CLIPPER :.i od siiai v voias a5 vom 05 955 00 99068 9 v g 9 o’clock
SCANTIMEPER DIVISION ...ttt iiiaenanaenannn 10 MILLISECONDS
LOG REF LEVEL & ittt ettt ettt ve et mna e e annanereeeennn — 20 dBm
LOG/LINBAR. v somim vor s s soiinass somimsin sisinoos s Siess ssn £ivy ety s s & 10dB LOG
NADEOHILTER . ooy cmesons siscmmim s s 167 i s wdemse soeimase s o s 10 kHz
SCANMODIE s wmns s s s o wmmeis e S S e WA wr & & INT
SCANTRIGEER i« is cnmes wumien somne semnits s wwk w8 s @8 shosiis m s s e d AUTO
POWER.: cvi s sva s sisnon s 500 wists v e 05 5o 708 69ds e SO0aiens S0 Sove sve suais ameans ON

SIGNAL GENERATOR:
LINE: sonis tons i ol s o vW6 55 Shies Ses maay sl m Swisy ges o saw & On
RE: o omnan voias tasnm 55 ooy 08 Vs o8 Tenit TeERn SOVEG TRURE o8 SenTes shie i ne a On
A, oeinir romrimss somimres sirmase s sdb e S i s Ua s Gohes 3¢ 565 & 200 v5 0an 0y On
FREQUENC Y &ttt ittt ennteetnnneenaasnoneseannnnorasneessansnns 1800 MHz
AT T ENUATION &« vttt et te et oo s s sas et s asernsessnsersionenssssssanrs 10 dB

Center 1.8 GHz signal on CRT display with FREQUENCY control. Set TUNING STABILIZER to
ON and reduce SCAN WIDTH PER DIVISION to 100 kHz. Center signal on CRT display with FINE
TUNE control.

Adjust Signal Generator CAL OUTPUT (8616A only) level for an indicated —20 dBm on CRT
display.

Connect Signal Generator output to Preselector INPUT.
Connect Preselector QUTPUT to Analyzer INPUT.

Note and record insertion loss. Insertion loss should not exceed 2.5 dB.
<25dB_______dB

Repeat steps 2 through 5 using 2050 MHz.

Insertion loss should be > 50 dB.
=50dB.___ __dB

4-6
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PERFORMANCE TESTS

4-19. YIG FILTER INSERTION LOSS TEST

SPECIFICATION

Tracking Filter Insertion Loss: 1.8 — 12 GHz, <8 dB; 12 — 18 GHz, <10 dB. (Option 002 only; 1.8 — 12
GHz, <7dB; 12 — 18 GHz, <8dB.)

DESCRIPTION

YIG filter insertion loss is measured at fixed frequency points by applying a known signal level, tuning the
YIG filter passband to the signal and measuring the power out the filter output port. Perform the
Operator’s Check in Figure 3-5 prior to performing the test below. The Operator’s Check sets the FREQ
OFFSET and TRACKING controls. The YIG filter is tuned by applying a voltage to the REMOTE input.
Voltage-to-frequency tuning ratio is +1 GHz/volt. The Preselector FREQ OFFSET control is used as a
fine tuning control.

DE POWER SUPPLY SWEEP OSCILLATOR POWER METER
(-mm-'
8L 0.
S y 209
T0 "REMIDTE” BNE o
AUTOMATIC
PRESELECTOR
e ) ' POWER
oo ol ol |
S s o)
SPECTRUM ANALYZER M ] oa

e i ATTENBATOR b

i ]

i el J

Figure 4-3. Insertion Loss Test Setup, 1.8—18 GHz
EQUIPMENT:

Power Meter & POWEL SENSOL iy s st a6 iars % e i s e 8% 6% $mi s HP 435A/8481A
Bpectrum ANRINECE. ., ... -5 4% Gosdd o i 50 585 56 Bo i U8 6 Fe HP 8555A/8552A/1417T
Sweep Osclllator v vv e vnvrnnnecaa et e HP 8620A./86290A
| o007 ] 1605 O HP 6205B
Coaxial Cable (BNCtoalligatorclips) . . . .« v v v viieinniienanennnnrnenss HP 10501A
Coaxial Attenuator, 1B i vomies siwme e soaine s wos s s 4 HP 8491B Option 010
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Model 84458
PERFORMANCE TESTS
4-19. YIG FILTER INSERTION LOSS TEST (Cont'd)
1. Connect test setup as indicated in Figure 4-3 and set the controls as follows:
PRESELECTOR: (with manual controls)
LINE OFF/ON &ttt te e eroe e onsansonansssasnssosssaensossseensss ON
0 (0 REMOTE
PRESELECTOR: (without manual controls)
LINE OFF/ON
Intercotinect Cable (W3A) o v o vueon s o8 v ad S0 a% navas &8 v iss s Disconnected
POWER SUPPLY:
OUt DU VOl A, + v i it i et ittt ettt it iaaeeeeannsennnenaneenn +4.0Vde
SWEEP OSCILLATOR:
EANEL oo o s Sisomim musseoanes SRERSGY SERHRTE WRSE G SN e ARSI N AR WNNSE SR ON
B L e e L o e e 4.0 GHz
W PUShBUESTL v cn smommns simasmon i st Wi s w5 v ©F SR0ET &8 Sasas & Depressed
AL ¢ cxvin wn virvass v swes v aveds SRR SR S W T SRR B ST W G e INT
RE swavay wpvms &3 gy Grpes poaes 05 5 s S e aodey & Yoved 08 vul eopes ON
POWERLEVEE: i snves s sidvs 0 19900 ues 1ayas Seves  a 10,008 a0 12 o’clock
ANALYZER:
5N n=2—
EREGILENEIN | oo s sommam sesaims wesim soawm i basen DRreR &) S mskse 4.0 GHz
SCAN WIDTH PER DIVISION . oo i smiwinn ammiss aeamss oF e o0 s e Swg § 10 MHz
INPUTATTENUATION: « i soans v snimn s e i s i easanias devas o o 10dB
BASELINE CLIPPER cun v e i sl siiei s v 60 ¥k o v600 o5 anioss us 9 o’clock
SCANTIME PER DINISION oovqi oo s vas oo sonas soies an s 10 MILLISECONDS
LOGREFLEVEL & .. i 565 15 50 vmnins sip sinieinis sus soninimie se sisisies sis sos s gomie ae n —20dBm
LOG LINEAR SWITCH . ...ttt iiiiititittettinenaesennnrsnnceennns 10 dB LOG
VIDEO FILTER. « ittt iiiiiiitttttteniiotiaeiueessantetaaessessnsssns OFF
SCAN MO E . ittt ittt it e ettt ettt e e, INT
SCANTRIGGER . . ..t it ittt ittt it ittt eesenrernnrneannen AUTO
BEIWER.: oo v smomonns v Msrmmn 28 oaki CHmides RS SOSm iy Camisng 8wk S 2 ON
2. Connect BNC fitting of coaxial cable to REMOTE input on Preselector.
3. Connect center conductor of coaxial cable to ““ +*’ terminal on Power Supply.
4. Connect outer conductor of coaxial cable to *“ —’’ terminal on Power Supply.
5. Connect Sweep Oscillator RF Output to Spectrum Analyzer INPUT.
6. Reduce Spectrum Analyzer SCAN WIDTH PER DIVISION to 1 MHz. Center signal on CRT display

with FREQUENCY control.

48
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PERFORMANCE TESTS

10.
i1

12,

| 419.YIG FILTER INSERTION LOSS TEST (Cont'd)

Set SIGNAL IDENTIFIER switch to ON. Perform signal identification (see 8555A Manual) to ensure
signal displayed is result of n =2 — mixing mode. Set SIGNAL IDENTIFIER switch to OFF.

Adjust Sweep Oscillator POWER LEVEL and/or Analyzer LOG REF LEVEL Vernier for a
convenient signal level.

Disconnect 10 dB attenuator from Spectrum Analyzer. Connect Power Meter and Power Sensor to 10
dB attenuator and measure power level. Record signal power level.

dBm

Connect Sweep Oscillator RF output with 10 dB attenuator to Preselector INPUT.
Install rigid coaxial cable W1 between Preselector OUTPUT and Spectrum Analyzer INPUT.

Adjust Power Supply Vernier voltage control for maximum signal level indication on CRT display.

NOTE

Tuning rate is critical. The frequency tuning of the Preselector passband
is changed at a rate of 1 MHz/mV.

Adjust FREQ OFFSET for maximum signal level on CRT display.

. Record signal level.,
dBm
. Subtract level recorded in step 9.
g s
Record insertion loss at 4 GHz. Insertion loss should be <8 dB at 4 GHz.
dB

Repeat the above procedure at selected frequency points to 18 GHz. See specifications for acceptable
limits of insertion loss.

| 420. LIMITING LEVEL TEST
& SPECIFICATION

¥ S i5dBmfor <1dB signal compression.
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PERFORMANCE TESTS

4-20. LIMITING LEVEL TEST (Cont'd)
DESCRIPTION

YIG filter compression is checked at the low frequency end of the operating range (point of maximum filter
compression). Compression is measured by applying a — 5 dBm signal to the filter input; the power level at
the filter output is measured to establish a reference level. The input power level is increased by 10 dB and
the output level is checked for a corresponding increase. In the actual test, a 10 dB fixed attenuator is
switched from between the signal source and filter to the filter output. Using this procedure, any change in
output level would be due to compression and not to errors in the measurement test setup.

DC POWER SUPPLY

oLdLde

3

T0 “REMOTE" BNC

SIGNAL GENERATOR POWER METER
FER=NeT A, i
I @ ® © T .
U 103
1068
ATTENUATOR
POWER
SENSOR
Figure 4-4. YIG Filter Signal Compression Test Setup
EQUIPMENT:
Power Meter & PoOWer SemS0T. o v v v vt oot nseseeeeeeeoenennensenn HP 435A/8481A
POWEE SUDPDIN o s wor o me vousvoass Seramsn s w0 SO Hie eNess d soumin s HP 6205B
SIPRHLGENETALOR vu s srmurey mwimsing S WE0E Ry SRIEIPS SRS S06 WARE W3 SSRRNIRNE S SRS 2 HP 8616A
Coaxigl AHERator, PO @B o oo wamn swwmin s s i wemes v o HP 8491B Option 010

1. Connect test setup as indicated in Figure 4-4 and set the controls as follows:

PRESELECTOR:

LINE OFEFION ..o vn s momsoms 6 86005 68 85055 05,007 55,557 0 VEWEH »4 503 o6 Von e ON
POWER SUPPLY:

OMEPAE MOMBEE .o o5 wmmon v cemimss w 5o s GaeaTesn v i sEmw e s 1.8 Vdc

4-10
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PERFORMANCE TESTS

420 LIMITING LEVEL TEST (Cont'd)

SIGNAL GENERATOR:
LINE On
R On
ALEL 1o v vommons semwmm o5 wo o SR B8 WSS TREEE SENES 55 EES o ms o | On
50028550 L AR————————— e R 1800 MHz
POWER METER:
L I T T ON
RADIGE. 11 scssivs syl BOBIE S5 555 55 ke nor svaus 500 smemtens KesmEo Ko Moo o sa 4 —5dBm

2. Adjust Signal Generator output level for an indication of —5 dBm on Power Meter.

; 3. Connect Signal Generator output through the 10 dB attenuator to Preselector INPUT.

4. Connect Power Meter and Power Sensor to Preselector OUTPUT.

5. Adjust Power Supply fine voltage control for maximum power level indication on Power Meter.

'._- 6. Adjust Preselector FREQ OFFSET control for maximum power level indication on Power Meter.

NOTE

Indicated power meter level should correspond with the insertion loss in-
dicated on Preselector calibration label. Typically, it is 4 dB below the
level established in step 2 above.

7. Noteand record level indicated on Power Meter.
dBm

- 8. Remove 10 dB Attenuator from Signal Generator to Preselector path and install in Preselector to
. Power Sensor path.

9 Note and record level indicated on Power Meter.

- dBm
10. Record compression loss; difference between levels recorded in steps 9 and 7 above. Compression
i should be less than 1 dB.
dB

4-11
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Table 4-1. Performance Test Record

Model 84458

| Hewlett-Packard Model 8445B

Tests Performed By:

| Preselector
SepalMNo., e o Date:
Para. Mo. Test Minimum Actual Maximum
4-17 OUT-OF-BAND REJECTION
4. Reference Frequency — GHz
7. Measurement Frequency — GHz
12. Out-of-Band Rejection 70 dB B
4-18 LOW-PASS FILTER INSERTION LOSS
3. Reference Level dBm
6. Insertion Loss ST | | 2.5dB
8. 2050 MHz Insertion Loss 50 dB . dB
4.19 YIG FILTER INSERTION LOSS
1. Reference Frequency 4 GHz
9. Reference Signal Level - IBm
14. Preselector Signal Level —Bm
16. Insertion Loss - dB 8 dB
17. Reference Frequency — GHz,
Reference Signal Level .. (.
Preselector Signal Level s B
Insertion Loss v e iR S
420 LIMITING LEVEL
1. Reference Frequency 1.8 GHz
7. Reference Level dBm
9. Measurement Level dBm
10. Compression Loss SR | ; 1 dB

4-12




Model] 8445B

Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes the adjustments used
to restore the 8445B to its peak operating condi-
tion after a repair, or to compensate for changes
resulting from component aging. In addition to the
adjustment procedures, this section contains il-
lustrations showing the adjustment test setups and
the locations of the adjustment controls and test
points.

5-3. EQUIPMENT REQUIRED

5-4. Each adjustment procedure includes a list of
the test equipment needed to accomplish it.
Minimum specifications for the test equipment are
given in Table 1-4. If you must substitute other test
equipment for the recommended equipment, make
sure it meets these specifications.

55. INTERNAL ADJUSTMENTS

5-6. All of the 8445B internal adjustment con-
trols and factory-selected components are listed in
Table 5-1 by reference designator, schematic
diagram name, and function.

57. ADJUSTMENT PROCEDURES

3-8. The procedures in this section are given in
the order in which they should be performed. Data
acquired during these procedures should be

recorded in the spaces provided. Comparison of
the initial data with data taken during subsequent
adjustments can be useful for preventive
maintenance and troubleshooting.

5-9. ADJUSTMENT LOCATIONS

5-10. Locations of the adjustments referred to in
the adjustment procedures are shown in Figures 5-5
and 5-6. Test points are identified on the circuit
boards by their abbreviated reference designators
(e.g., TP1, TP2, etc.).

 WARNING

When the ac power cable is con-
nected, ac line voltage is present on
the fuse and terminals of the rear-
panel power module, and on the
LINE ON-OFF switch regardiess of
whether the LINE switch is ON or
OFF.

When the LINE switch is ON, the ac
line voltage is also present on the
Line Voltage Selector Card in the
power module, and on the ac power
transformer terminals. Contact with
any of these terminals points, can
cause personal injury or death.

3-1



Adjustments

Model 84458

Table 5-1. Adjustment Controls

Reference

Designator
AIR34
AIR35
AlR306
AIR3T
AIR38*
AIR39%
ATR40%
AlR41*
AIR42
AIR46™
AlS1

A182%

A2RS
A3R7

A3RI13

A3R21

A3R24
A3R29

TA2RG®
ATAZRT*

Schematic Diagram Name

Function

NULL

NULL

ADJ 5 550 GHz IF
ADJ 4205 GHz IF
NULL

NULL

S50GHz IF

2.05 GHz IF
NULL

NULL

OPR-TEST

OPR-TEST

+19.5V ADJ
COARSE FREQ OFFSET

COARSE TRACKING

16 GHz ADJ

18 GHz ADJ

GAIN
OFFSET

Nuils YIG drive Harmonic Number Amplifier ATUL.
Nulls YIG drive Summing Amplifier A1UZ.

Sets dc offset of .550 GHz IF input to A1U2,

Sets dc offset of 2.05 GHz IF input to A1U2,

Nulls DPM drive Harmonic Number Amplifier A1U3.
Nulls DPM drive Summing Amplifier A1U4.

Sets de offset of 550 GHz IF input to AIU4,

Sets de offset of 2.05 GHz IF input to A1U4,

Nulls YIG drive n =+ or — Amplifier AIUS.

Nulls DPM drive n = + or — Amplifier A1UG.

Switches Y1G drive input from 8555A Sweep +
Tune (OPR) to 8555A chassis ground.

Switches DPM drive input from 8555A Tune (OPR)
to 8555A chassis ground.

Adjusts output level of +19.5V power supply.

Adjusts range of de offset on output of YIG Driver
Summing Amplifier A3U]. Fine adjustment is
made with front-panel FREQ OFFSET control.
Used with TRACKING controls to set YIG
filter on frequency.

Fixed resistor selected for coarse adjustment of
YIG current range. Typical value is 26.1 ohms.

Used with front-panel TRACKING control and
FREQ QFFSET controls to set YIG filter on
frequency.

Vernier adjustment of breakdown point of break-
down diode A3VR2.

Vernier adjustment of breakdown point of break-
down point of breakdown diode AIVR3.

Adjusts DPM high indication.
Adjusts DPM low indication,

#Present only in Preselectors equipped with Opfion 003 (Digital Panel Meter)

5-2




Model 84458 Adjustments

ADJUSTMENTS

5-11. POWER SUPPLIES ADJUSTMENT
REFERENCE
Service Sheets 4 and 6

DESCRIPTION

Power supplies in the Preselector provide regulated outputs of +19.5, +28, and —23 volts, and an
unregulated output of +40 volts. Only the +19.5 volt supply is adjustable. These checks verify proper
operation of the power supplies.

VARIABLE VOLTAGE

DIGITAL  MULTIFUNCTION TRANSFORMER
VOLTMETER umT — AC VOLTMETER
{ @D 0| |
I. il 000 o (__c e AD
TO REAR PANEL
LINE INPUT

TOTt
TERMEINALS 183

AUTOMATIC
PRESELECTOR

Figure 5-1. Power Supply Adjustment Test Setup

EQUIPMENT:
Digital Voltmeter with MultifunctionUnit............. oo HP 3480B/3484A
A VOIIROIEE iwvs vovins sovwnnn srvaivie o iras di Tiors Wi @9 o weis o Sy SiEcis S HP 427A
Variable Voltage Trafsformier « wonn wmnm ievas awovas s o General Radio W5MT3A

1. Connect test setup as indicated in Figure 5-1. Make sure the line voltage Power Module printed circuit
card is set for the nominal voltage value closest to the existing line voltage (paragraphs 2-7 to 2-9).

Nominal voltage used VAC

2. With power line switch OFF, connect the variable voltage transformer between power line and
Preselector. Adjust ac input to Preselector to the nominal line voltage value, as indicated on ac
voltmeter.

3. Turn power line switch and voltmeter ON. Allow 30 minutes for instruments to stabilize.




Adjustments Model 84458

ADJUSTMENTS

5.11. POWER SUPPLIES ADJUSTMENT (Cont'd)

Remove Preselector top cover and connect the dc digital voltmeter test leads to — 19.5V test point
A2PT1, and to common ground point A3TP2.

Adjust A2R5 (+19.5V ADJ) for 19.500 Vdc on the dc digital voltmeter.

With the variable voltage transformer increase the ac line voltage to the Preselector 5%. Record any
dc voltage variation (should not exceed 20 mVdc).

Change noted Vdc

Decrease the ac input 10% below the nominal line voltage level and record any change (should not
exceed 20 mVdc).

Change noted Vdc

Adjust to nominal ac line voltage input. Measure and record the three other power supply levels at the
test points listed:

a. 440 +2V at pin 4 (—, white/green wire) on YIG TEK YIGs, or at the — pin on VARIAN
YIGs).

Vdc

b. 428V +1.4V at white-wire connection on the 2-terminal tie-point adjacent to the YIG (YIG
heater supply not used with VARIAN YIGs).

Vdc

c. —23V +£1.2V at test point A2TP7 (IC bias).

Vdc

If dc supplies are out of tolerance, refer to Power Supply Assembly A2 Decription and
Troubleshooting in Section VIII.

5.12. YIG OR YIG/DPM PREDRIVER ADJUSTMENT

REFERENCE

Service Sheets 2, 3, and 4.
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ADJUSTMENTS

YIG OR YIG/DPM PREDRIVER ADJUSTMENT (Cont'd)

RIPTION

h the Preselector connected to the Spectrum Analyzer, Predriver Assembly A6 is checked and adjusted
an output voltage that tracks the tuned frequency of the Spectrum Analyzer. All operational amplifiers
adjusted for balance and checked for correct gain. Voltage offset is adjusted to correspond to the 550
AHz or 2050 MHz IF of the Spectrum Analyzer.

NOTE

Instruction in ifalics and underlined apply to Option 003 (DPM) instruments
only.

SPECTRUM DIGITAL MULTIFUNCTION
ANALYZER VOLTMETER unIT

o

=000

@
(s}

T0 A1TP2 & A3TP2

AUTOMATIC
PRESELECTOR

AUXILIARY B INTERCONNECT CABLE |
= 00O

Figure 5-2. Pre-driver Adjustment Test Setup

QUIPMENT:

SPECrtm ANAIVZEE o vy we wud 68 0% s DEaEn SR SEYE HP 8555A/8552A/141T
Digital Voltmeter with Multifunction Unit....... ... ... ..ot HP 3480B/3484A
Connect test setup as shown in Figure 5-2.

- 2. Apply power to both Preselector and Spectrum Analyzer. Allow at least 30 minutes for equipment to
stabilize.

5-5



Adjustments Model 84458

ADJUSTMENTS

5-12. YIG OR YIG/DPM PREDRIVER ADJUSTMENT (Cont'd)

3. Set Spectrum Analyzer controls as follows:

BAN D L e e e n=2—
SN WL, . vomconm sy i mimessin coomioln RRmeiess WA SENNINGS SRR W SRBEISIE K ZERO
INPUT ATTENLIATION . .oc0 snoms o a5 omans e aewes &5 weiEs o 3 10dB
SCAN TIME PER DIVISION 5 oo v an s snmes s ss s 10 MILLISECONDS
SCANEMOBIE ., o an omoes o anmes 56 9oy G MRS SRREET G SREwE i SEess S & INT
SCAN TRIGEER .son oo wmns s wososrass sspsasss 5w sa sy i Wi ¥4 sewss, 68 wes 00 AUTO
LG INBARE & coowen o wawen sewan wewion i v 5 Sy Srmee 92 8 Sees & 10dB LOG
LOGREFERENCELEVEL .« wovas svpmv v vaw i ooves S0ees it 89iivg pees —10dBm
NOTE

All dc voltages are measured with respect to common ground test point, A3TP2.

4. Set switch A1S1 and A182 to TEST position.

5. Set switch A3S1to TEST position.

6. Set the voltage at the following test points (in specified order) with the indicated potentiometer to the
limits shown. .
Test Point Adjust Limits

AlITP2 A1R34 0.00 £0.20 mV

Al1TPS A1R42 0.00 £0.20 mV _
AITP7 AIR3S 0.00 +0.20 mV _-“
AITP4 AIR38 0.00 £0.20 mV

AITRG A1R46 0.00 x0.20 mV
AITP8 AIR39 0.00 £0.20 mV

7. Set A3S1to OPR.

8. Adjust A1R37 and AIR4 toobtain +2.000V at AITP7 and AITP8 respectively.

9, Set Spectrum Analyzer to BAND n=2+ and verify voltage at A1ITP7 and AITPS. Voltage should be
—2.000 +0.002V

-1.998 —2.002V

5-6
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Adjustments

ADJUSTMENTS

5-12. YIG OR YIG/DPM PREDRIVER ADJUSTMENT (Cont’d)

10. Setto BAND n=1+/IF=.550 GHz. Adjust A1R36 and AI1R40to obtain —536.6 mV at A1TP7 and
AITPS8 respectively.
11. Set to BAND n=1-—/IF=.550 GHz and verify voltage at A1TP7 and AITPS8. Voltage should be
+536.6 £2.0mV.
+534.6______ +538.6mV
12. Set Al1S1 and AIS2 to OPR, A3S1 to TEST, and Spectrum Analyzer to BAND n=1—/IF=_.550
GHz.
13. Adjust Spectrum Analyzer FREQUENCY for —3.000V at A1 TP7 in Preselector.
14. Check voltage at A1TP7 versus BAND setting.
A1TP7 Voltage
Band
Lower Limit Upper Limit
n=1+/1F=.550 GHz —3.002V —2.998
n=1-/IF=2.05 GHz -3.002V —2.998
n=1+/1F=2.05 GHz -3.002V —-2.998
n=2--/IF=2.05 GHz —6.003V —5.997
n=2+/1F=2.05 GHz —6.003V —-5.997
n=3—/1F=2.05 GHz —9.004V —8.996
n=3+/IF=2.05 GHz —9.004V —8.994
n=4-[IF=2.05 GHz —12.005V -11.995
n=4+[IF=2 .05 GHz -12.005V —11.995
15. Setto BAND N= 1-/IF =.550 GHz and adjust FREQUENCY control for X 3.000V at AITPS.
16. Check voltage at A1TPS versus BAND setting. Use same limits as in step 14.
17. Set A3S1to OPR.

5-7
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ADJUSTMENTS

5-13. YIG DRIVER ADJUSTMENT

REFERENCE

Service Sheets 4 and 5.

DESCRIPTION

The YIG Driver is adjusted for linear frequency tracking with voltage. Coarse Tracking and Coarse Offset

controls are adjusted for proper YIG Driver tuning sensitivity. The YIG linearity correction breakpoints
are adjusted to compensate for saturation in the YIG core at the higher frequencies.

SWEEP OSCILLATOR

FREQUENCY
METER

glgeeoo
SWEEP /F QUTPUT
UUTPUTJ l MODULATOR GdB PAD

- {1T—T»
AUTOMATIC PRESELECTOR

h SWEPT AMPLITUDE ANALYZER _
o _1

J

auTPuT

b EMoTE
D¢ POWER INFUT
SUPPLY

" e 1_] 18 dB
MODULATOR ] @ | PAD
ORIVE l ° moE:l ° \ 3

LR L

DIGITAL  MULTIFUNCTION
VOLTMETER UNIT

o o

-I [}
DJ sgsE § mEEN
i _h_ ® 0@
EXT CHANMEL
INPUT INPUT

DETECTOR
L -’
Figure 5-3. YIG Driver Adjustment Test Setup
BEQUIPMENT:

Sweep Oscillator 2—18GHZ) . .....cvviiiiiiiiinninnnn. HP 8620A/86290A
Swept Amplitude Analyzer 2—18GHz) . .....oovviiriiiiniien HP 8755A/180D
DC P OWET SUDPIY « « v vt eee i veninernees s ar i aaa e st HP 6205B
Froquency METET .« cow s crmnn smmos na pos we s o5 o5 #1006l &6 s aain 0 s vns HP 536A
Frequency MELET « o« oo v vnvvnsosrnsonnseunsanescnscsrnannreen s suses HP 537A
Frequency MEter. .« oo v v veraearnescussnnnannssrsesecsansneineeses HP P532A
Digital Voltmeter with 3484A Multifunction Unit .........c.ovvvnineeers HP 3480B
Detector 2—18GHZ) . - cvcvvinvivenoanassnveornansessensnsasenssis HP 11664A
Modulator 2—=18GHZ) . .....cviiiiiiieionienisnen e Y T HP 11665B
Coaxial Attenuator, 6dB . ... ..o it HP 8491B Option 006
Coaxial Attenuator, 10dB ... ... oo ci i e HP 8491B Option 010
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ADJUSTMENTS

|. Connect test setup as shown in Figure 5-3. Apply power and allow at least 30 minutes for equipment
to stabilize.

NOTE

Perform the Power Supply and Predriver Adjustments before performing
the YIG Driver Adjustments.

© 2. Setthe Preselector for remote operation and center the front panel FREQ OFFSET control, R1.

3. Center the front panel TRACKING potentiometer, R2.

. Adjust power supply for +1.951 Vdc +1 mVdc at A3TP4 (equivalent to +2.000 Vdc at REMOTE
input).

5 Set sweep oscillator to 2 GHz with a 0.2 GHz AF sweep and set frequency meter to 2 GHz.
L . Adjust Coarse Freq Offset control A3R7 to center frequency meter dip in the YIG filter passband.

. Adjust power supply for +13.66 Vdc +0.01 Vdc at A3TP4 (equivalent to +14.00 Vdc at REMOTE
input).

. Set the sweep oscillator for 14 GHz with a 0.05 GHz AF sweep, and set frequency meter to 14 GHz.

. Adjust Coarse Tracking control A3R21 to center the frequency meter dip in the YIG filter passband.

if A3R21 has insufficient range, select values of A3R13 until the required A3R21 adjustment can be
made.

. Since the Coarse Tracking and Coarse Freg Offset adjustments interact, repeat steps 5 through 9.

1. Set power supply for +15.61 Vdc +0.01 Vdc at A3TP4 (equivalent to +16.00 Vdc at REMOTE
input).

. Set sweep oscillator to 16 GHz with a 0.5 GHzAF sweep and set frequency meter to 16 GHz.
. Adjust 16 GHz Adjust A3R24 to center frequency meter dip in the YIG filter passband.

. Set power supply for +17.56 Vdc +£0.01 Vdc at A3TP4 (equivalent to +18.00 Vdc at REMOTE
input).

. Set sweep oscillator and frequency meter to 18 GHz.

. Adjust 18 GHz Adjust A3R29 control to center frequency meter dip in the YIG filter passband.
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ADJUSTMENTS

5-14. DIGITAL PANEL METER ADJUSTMENT (Option 003)
REFERENCE
Service Sheets 3 and 7

DESCRIPTION

The digital panel meter is first adjusted to indicate zero when the 8555A Spectrum Analyzer is adjusted to
zero frequency, and then to indicate 18450 when the 8555A is set to 18.450 GHz.

DIGITAL  MULTIFUNCTION
VOLTMETER unIT

7
CHGRE)] Gl
il

R

TO AT

AUTOMATIC

l PRESELECTOR

W3 CABLE
TOAUXB
CONNECTORS
AT BACK

Figure 5-4. Digital Panel Meter Adjustment Test Setup

EQUIPMENT:

Digital Voltmeter (Sdigit) . ...vvverreeermnrrmerarmrreermrroes HP 3480B/3484A

NOTE

Before adjusting the digital panel meter circuits, make sure the 8555A
Spectrum Analyzer has been adjusted in accordance with the adjustment

procedures in the 8555A Operation and Service Manual.

1. Connect the equipment as shown in Figure 5-4. After turning on the LINE power to the instruments,
allow 30 minutes for the circuits to stabilize.

5. Remove the top cover from the 84458 Preselector.
3. Connect the + lead of the multifunction digital voltmeter to the standoff on DPM Driver Board

A7A2 to which the white-blue (96) wire is connected. Connect the — lead to the standoff on ATAZ2 to
which the violet (7) wire is connected (violet wire is signal ground).

=S
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ADJUSTMENTS

DIGITAL PANEL METER ADJUSTMENT (Option 003) (Cont’d)

If the Preselector is equipped with Option 002 (front-panel MANUAL TUNE controls), éet the
MODE switch to AUTO.

Set the Spectrum Analyzer to BAND n= {—/IF=2.05 GHz. Adjust the Spectrum Analyzer
- Frequency control to obtain a reading of 0.000 Vdc on the multifunction digital voltmeter.

Adjust DPM Offset potentiometer R7 on DPM Driver Board A7A2 for a front-panel CENTER
_ FREQUENCY indication of 00000 =1 count.

Set the Spectrum Analyzer to BAND n=4+. Set the FREQUENCY to 18.450 GHz. Adjust Spectrum
Analyzer FREQUENCY control for a reading of 18.000 Vdc +0.001 Vdc on the multifunction digital

voltmeter.

Adjust DPM Gain potentiometer R6 on DPM Driver Board A7A2 for a front-panel CENTER
FREQUENCY indication of 18.450 1 count.

. Repeat steps 5 through 8 until the DPM CENTER FREQUENCY readout is within =+ 1 count of the
actual YIG center frequency. If you have trouble making these adjustments, it may be because the
DPM adjustments on YIG/DPM Predriver Board Al have not been done correctly (see paragraph
5-2). The correct adjustment of the DPM Gain and Offset controls is essentially a compromise be-
. tween the exact setting at the high end of the frequency range and the exact setting at the low end of
{he range. You may have to do the DPM adjustments several times to obtain an acceptable DPM

readout.

INSERTION LOSS CHART FOR REPLACEMENT YIG

SCRIPTION

er a replacement YIG filter is installed in a Preselector, a corrected Insertion Loss Chart should be

weloped for the new YIG filter. Use the following procedure:

Set up the YIG FILTER INSERTION LOSS TEST for a frequency of 4 GHz as described in
paragraph 4-19. Record the loss in dB in the proper blank below.

Repeat the same test, inserting insertion loss values, for the additional frequencies listed.

~ Send a copy of the data, including Option number of instrument, if any, {0 your local
Hewlett-Packard office. Arrangements will be made with the factory to produce a replacement front
panel Insertion Loss Chart. (The Insertion Loss Chart curve for the original YIG filter was developed

from data taken at these same frequencies.)
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ADJUSTMENTS

5-15. INSERTION LOSS CHART FOR REPLACEMENT YIG (Contd)

Table 5-2. Insertion Loss Table

Frequency Loss Freguency Loss
(GHz) (dB) (GHz) (dB)

1.8 - 10 e

2 AP 12 R

3 SR 4. sy

4 e 16 S

6 M 18 g

8 — o .|
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A1R37
2050 MHz
ADJ

A1R386
550 MHz
ADJ

ATR35
SUM AMPL
NULL

A1R42
+AMPL NULL

A1R34
HAR AMPL
NULL

A181
TEST/OPR

81

/_

TRACKING FREQ
OFFSET

TOP VIEW

COARSE

TUNING

FINE
TUNING

MODE
SWITCH

A3S1
TEST/OPR

AJRZ9
18 GHz ADJ

A3R21

COARSE
TRACKING

A3R24
16 GHz ADJ

A3R7
COARSE
FREQ
OFFSET

AZR5
19.5V ADJ

Figure 5-5. Adjustment Control Locations for Standard and Option 002 Preselector
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ATR41
2050 MHz
ADJ

ATR40
550 MHz
ADJ

ATR39 SUM
AMPL NULL

A1R46

+AMPL NULL

ATR38 HAR
AMPL NULL

A182
TEST/OPR

A1R37
2050 MHz
ADJ

ATR36
550 MHz
ADJ

A1R35 NULL”

A1R4A2 NULL
(UNDER)

ATR34 NULL

A1S1
TEST/OPR
{(UNDER)

ATA2RE
DPM GAIN
ADJ

LINE
OFF-ON
SWITCH

TOP VIEW

L LY

v

FREQ
OFFSET

ATAZRT
DPM OFFSET
ADJ

TRACKING
{BELOW)

e E—
W

ANING

|

COARSE
TUNING

FINE
TUNING

MOD

E

SWITCH

A3S1
TEST/GPR

A3R29
18 GHz
ADJ

A3R21
COARSE
TUNING

A3R24
16 GHz
ADJ

A3R7
COARSE
FREQ OFFSET

AZRS
18.5V
ADJ

Ficure 5-6. Adjustment Control Locations for Preselector with Option 003 DPM
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_ INTRODUCTION

 This section contains information for order-
parts. Table 6-1 includes a list of refercnce
ations and a list of abbreviations used in the
Table 6-2 lists names and addresses that
pond to the manufacturer code numbers in
ts list. Table 6-3 lists all replaceable parts in
numerical order by reference designation.

REPLACEABLE PARTS LIST

_ Table 6-3, the list of replaceable parts, is
ed as follows:

Electrical assemblies and their components in
pha-numerical order by reference designa-

cellaneous parts, at end of list for each
major assembly.

wsivmounted  parts, in alph-numerical
~order by reference designation, at end of
parts list.

. The following information is listed for each

. The Hewlett-Packard part number.

Replaceable Parts

SECTION Vi
REPLACEABLE PARTS

2. The part number check digit (CD).

3. The total quantity (Qty) in the instrument.
This quantity is given only once, at the first
appearance of the part in the list.

4. The description of the part.

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

6. The manufacturer part number.

6-6. ORDERING INFORMATION

6-7. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number
(with check digit), indicate the quantity required,
and address the order to the nearest Hewlett-
Packard office. The check digit will ensure ac-
curate and timely processing of your order.

6-8. To order a part that is not listed in the
replaceable parts table, include the instrument
model number, instrument serial number, the
description and function of the part, and the
number of parts required. Address the order to the
nearest Hewlett-Packard office.
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Replaceable Parts

Model 8445B
Table 6-1. Reference Designations and Abbreviations (1of 3)
REFERENCE DESIGNATIONS
T e ey B S Assembly i e e SN e e Fuse Bl e i S o R e Thermistor
AT ..... Auenuator, Isolator, Limiter, AT e S e R I Filter S e comednolen Switch
Termination B e Hardware A s R e Transformer
O e S fan, Motor | b et e e Circulator PR AN G C Terminal Board
B s R e e s Battery R G Electrical Connector (Stationary 4 E e f R B e Thermocouple
G oo v Sl TR Capacitor Portion), Jack TR e R e Test Point
CB v e S Bt da Coupler R e e Relay e Integrated Circuit, Microcireuit
CH e Difudc. Diode Thyristor, Step AL e el AN e Coil, Inductor TR Ol SR SE L e _ Electron Tube
Revovery Diode (SCR), Varactor M e e e Meter NRo it Breakdown Diode (Zener),
IR R e Directional Coupler MP . ... Miscellaneous Mechanical Part Voliage Regulator
51 R SR A BT L e S Delay Line P i Electrical Connector (Movable A Cable, Transmission Path, Wire
DS .. o Annunciator, Lamp, Light Portion), Plug X e R N Socket
Emitting Diode (LED), Signaling G, 2o i Silicon Controlled Rectifier XYoo Crystal Unit (Piezoelectric,
Device (Audible or Visible) (SCR), Transistor, Triode Thyristor Quartz) ;
B Miscellancous Elecirical Part R e s Lol S Resisior e R s Tuned Cavity, Tuned Circuit
ABBREVIATIONS
A D 33, R PR T Flange, Male
Connection; Foam, Frequency
5 e LSl T Across Flats, 3111 il e e e S Double Modulation
Acrylic, Air (Dry Method), Ampere 5.1 e b et S Direct Current, 5 RO fe Al 2 Current Gain
A s e L e ey Aluminum Double Contact Bandwidth Product (Transition Fre-
RN L e e et e Alloy | L 6 ot e A Gk e e Degree quency); Feet, Foot
ASSY s bucnsran s Assembly | TR e S Dual In-Line b I R S R ey shyed
AN, T st American Wire Package
Gage BIPSEDR i o et Dip G
Solder
B s B T Package TYDE  GEN-PRP.......ocoiocnnss General
Designation Purpose
3 AR L e S Board, Bundle BRRELS s it Double Pole
BRI st et Binding Double Throw
BEHG . o ol s oe $ i iasals Bushing H
< B HE Lt st ety Hand, Hard,
Head, Heavy Duty
97, S Cable, Calcium  BXT .....on-otoiiasnses Extended, Lol cne T MR Hexadecimal,
', % S SR e ST Cable Extension, External, Extinguish Hexagon, Hexagonal
(8] el e S s N Carbon O o e Ty SR S Helical
Composition, Cubic Centimeter s S S ey D Hertz
CBRE e a s s Ceramic F
e 7 [ S R T B Cubic Feet Per
Minute Bt oo AR S U S Fahrenheit, I
CHAM - e Chamfer Farad, Female, Film (Resistor), Fixed,
CONEY A b ce il Condition, Flange, Flint, Fluorine, Frequency 1 RSN O e e Collector
Conductor FEME e Female Current, Integrated Circuit
COE s s Contact, BHIY bt e vaiatin e .. Flat Head 1 e e e Identification,
Continuous, Control, Controller R I e  f m e Flash, Flat, Inside Diameter
CRP bl it s Crepe, Crimp Fluid TN s Inch, Indium
C Ry Sl Lol D e e ey Center BN Lol b s Flat Point INE Rt e o G S Internal,
COPRT s Sltvdst s Cup Point BEIE s s o S jaghens Flange International
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Model 8445B

Replaceable Parts

Table 6-1. Reference Designations and Abbreviations (2 of 3)

J
17 & S R S S e T Junetion
Field Effect Transistor
SR e e S e Junction
Field Effect Transistor
K
R g = ¢ s Kelvin, Key,
Kilo, Kilohm, Potassium
e DNV NR 0, a0 - o Inductance,
Left, Length, Liguid, Locking
Threaded, Long, Low
] B B e R Laminated,
Lamination, Light Amber
L7 o gL ER o o i Length, Long
LN s sgeae e Linear, Linear
Taper, Linearity
QU o R ) R Link, Lock
M
I B e S St Male, Maximum,
Mega, Mil, Milli, Mode, Momentary,
Mounting Hole Centers, Mounting
Hole Diameter
1 SRR s s DRI S Millianipere
NEAGEE: e E s Machined
MENER: e e e Miniature
o T e S e Metal Oxide,
Milliounce, Molybdenum
i1 ST I R e ‘Model,
Maodified, Modular, Modulated,
Modulator
5.5 5 0 A e o O L T, Mounting
1% 1 S o7 Sl e B et e Metallic
N
N Normally Open,
Number
NPRNE s er e e S Negative
Positive Negative Cl'ransl 106) ..
| e e Legr ety ] MNanosecond,
Non-Shamng, Mose -
5 LR S PR e Nylon
(Polyamxde) : :
O
CHE e e Olive Drab,
Outside Diameter
L s Dbl PR ol S S Optical,

Option, Optional

P
PR U e Lead (Metal),
Push Buiton
Pl e e s Picocoulomb,
Piece, Printed Circuit
ERINENA D S Pad, Palladium,
Pitch Diameter, Power Dissipation
L oh SR el s R s M Picofarad;
Pipe, Female Connection; Power
Factor
B e s s Pan Head
PHEN. - oot i abi rbasnst: Bakelite
(Phcno,lic}
P e S e S Positive
Ncgatwe Positive (Trans;stor} :
P e ni e e e oo Part OF
POEXER o oir s S e
Polyethylene
EWIR e e Power
i R RO e SR Precision
Wirewound
Q
i e LB RC e AT Quick
Disconnect
R
22 2 e TR C R VR e Ribbon
L L S e e Receptacle
Rl S e s SV B R ek Recess,
Recessed, Recommended
2 e e e Rectangle,
Rectangular, Rectifier
RGEAR o G Regulator
BERN N e e e o T Rotary
5
! Al e e e T 2 T MR Sealing
Sial st e e Single
v R R ++ - Silicon, Square
Inch
Sl R TS o .. Slide, Slow
BERR - Sesa dio e in s Solder
BRI e e Slate, Slot,
Slotied
oL e b eatn ‘Machine Screw,
Samar:um, Seam Small, Square
Meter, Sub Modular, Subminiature
S e BT L Spacing
0 e e SRR oS e oe Single Pole
Double Throw
oo L e R Stainless Steel
STD i e Standard
R Steel

ar
R e G e e Tab Width,
Taper, Teeth, Temperature, Tera,
Tesla, Thermoplastic (Insulation),
Thickness, Time, Timed, Tooth,
Turns Ratio, Typical
N e et N SR S e NI S Ambient
Temperature, Tantalum
a5 S R TR e R ey Tabulated
e R i et Tube Axial
2 iy Sl B R Thermoplastic
3 T s s e T S T T Terminal,
Termination
13 1 3 EMI D SV S eI Thread,
Threaded
= Ein Cody FEIC A SORRVINT F N Thick
i ) e R S Rl Package Type
Desxgnanon, Troy Ounce
ERNER o s ot s Trimmer
U
R Microfarad
TEN T bt gl ol Micrecandela
MR o e Microfarad
18 2 e (G ST e M Microhenry
{5 R e R G e Microliter,
Underwriters’ Laboratories, Inc.
v
AR R SR R Vanadium,

Variable, Violet, Volt, Voltage
e S I S
Alternating Current

Vacuum; Volis,

A N e e ML N e e Variable
] e e e R s Volts, Direct
Current
W
1 e = S e Watt, Wattage,

White, Wide, Width, Wire

e T Tl (et Width, Wood
WD ERE . e e Width
e 2 el e T O A Washer
b A SR B O SRR Wire Wound
X
S o L R TING Transistor
¥
R e L S e o i
Yitrium-Tron-Garnet
i
ety o Sl AR e L Maximum
Impedance
R Zener




Replaceable Parts

Table 6-1. Reference Designations and Abbreviations (3 of 3)

Model 8445B

MULTIPLIERS
Ahbreviation Prefix
T tera
G giga
M mega
k kilo
da deka
d deci
= centi
m milli
M micro
T Tany
P pico
f femto
a atto

Multiple

10[2

107°
1072
10712
T
10° 18

Table 6-2. Code List of Manufacturers

Manufacturer

K ot Manufacturer Mame Address Zip Code
00000 ANY SATISFACTORY SUPPLIER

01121 ALLEN-BRADLEY CO MILWAUKEE, Wi 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS, TX T5222
0192B RCA CORP SOLID STATE DIV SOMERVILLE, NJ 0D8876
02111 SPECTROL ELECTRONICS CORP CITY OF IND, CA 91745
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, AZ 85062
07263 FAIRCHILD SEMICONDLCTOR DIV MOUNTAIN VIEW, CA 94042
20940 MICRO-OHM CORP EL MONTE, CA 91731
24046 TRANSITRON ELECTRONIC CORP WAKEFIELD, MA 01880
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD, PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA,CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO,CA 94304
30983 MEPCO/ELECTRA CORP SAN DIEGO, CA 02121
37942 MALLORY P R AND CO INC INDIANAPOLIS, IN 46206
36289 SPRAGUE ELECTRIC CO NORTH ADAMS. MA 01247
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC, CT 06226
91637 DALE ELECTRONICS INC COLUMBUS, NE 68601
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Replaceable Parts

Table 6-3. Replaceable Parts

HP Part |c e Mifr :
Number |o| QtY Description Code Mfr Part Number
Aj WITHOUT OPTION 003
0BU4Z=b010 |7 ] YIG PREDRIVER ASBEMBLY 28480 0BuaS=60101
(DELETE FOR OPTION 003)

018000197 8 ] CAPACITOR=FXD 2,23UF+=10% 20VDC TA 56289 150D22BX90R0A2
DiBo=0197 8 CAPACITOR=FYD 2,2UF+=10% Z0VDL TA 56289 150022859020A2
018020197 8 CAPACITORFXD 2,2UFe=10% 20VDL T4 56289 1500225X9020A&
0180=0197 8 CAPACITOR=FXD 2,2UF+=10% 20WDC Ta 56289 1500285902042
19010025 2 9 DIODE=GEN PRP 100V 200MA DO=7 28080 1901 =002
1901=0025% 2 DICDE=GEN PRP 100V 200MA DOw=Y¥ 2BUB0 15901=0025
1901=0025 2 DICDE=GEN PRF 100% £00MA DOm? 28480 1901=0025
19010025 2 DIODE=GEN PRP 100V Z00MA DD=7 28080 1901 =002%
1901=0025 i DIDDE=GEN PRP 100V 200MA QD=7 2BuBg 1901=002%
13010025 2 DIDDE=GEN PRP {poV 200MA pOe? 28480 1901=0025
1901=0025 2 DIDDE=GEN PRFP 100V 200MA DO=7? 28480 1901=00e5
1901=0025 £ DIODE«GEN PRP 100Y 200MA DO=7 2BUBO 190t=0025
19010025 2 DIODE=GEN PRP {poV 200MA DO=7 28480 1901=0005%
0490=0367 1 2 RELAY=REED 24 So0MA (BVDEC=COIL {oVA 28uBo QHSO=036T
Ha50=0367 1 RELAY=REED 2A S00MA L1BVYDCeCOIL 10VA 26489 0490m0367

NOT ABBIGNED |

NOT ABSIGNED
00900760 8 2 RELAy=REED 14 1p0MA 12VDCeCOIL 3VA 28480 0490=0760

NOT ASBIGNED
0U90=0760 ] RELAY=REED 1A 100MA 12VDC=COIL 3IVA ZA4B0 0dgd=0700
0890=0760 8 RELAY=REED 1A 100MA {2VDCsCOIL 3VA 26UB0 04R0=0TE0
1854=0071 7 8 TRANBISTOR NPN SI PDm3goMw FTe2opMHi 28080 1B5U=0g71
1854=0071 7 TRANGIBTOR NPN &1 POm30OMNW FYa200MHZ 28480 18540074
185420071 7 TRANSBISTOR NPN 51 PDu300MW FTB200MHZ 28480 185840071
185020073 7 TRANGIBTOR NPN 81 PDE3I0OMW FTm200MHZ 28480 1854=0071
1854=0071 7 TRANSIBTDR NFN 81 PDm3goMu FTa200MHZ eBasg 188 0=0071
18560071 T TRANBISTOR NPN 81 PDE30OMH FTE20O0MHZ 28aBo 1B54=0071

HOT #B3IGNED

NOT ABBIGHED
1850=0071 7 TRANSIZTOR NPN 81 PDmIGOMH FTe2QOMKZ 28480 185a=0071
18540071 7 TRANSISTOR NPN 81 PDB30OM FTB200MMNZ 28080 18560071
0757=pu58 7 4 RES18T0R 5L.1K 1% 125K F 7CB0+=100 24568 =} /Beil=S]ldu=p
07570458 1 RESIBTOR 511K 1% 1280 F TCmos=100 2u506 CHmy/BaTomB]jdeF
0757=pase 7 RESISTOUR 81,1K 1% 1258 F TCmO+=100 gasds Cldei/BuTpuSildalr
07570458 7 REBIBTOR S1,1K 1% 1280 F YCm04el0o 2u5de LUml/BaTOnElldeF
07570001 0 ] REBIBTOR 100 1% 1258 F TCmps=ino 2usde Clei/beTie]0]sF
0757=0447 4 i REBIATOR 16,2K 1% 1854 F 1CB0e+=i0D 24548 Clin]/BuTl=lb2enF
0811=3007 4 b RESISTOR 10K 01X .2W PHd TCmotw} 14140 13509 s32mAmi00anT
06983157 3 5 REBIBTOR 19,6K 1% 41254 F TCepe=iQD 24546 Clni/BaTimlTbEnF
D757=0440 7 1 RESIBTOR 7,5K 1% (125§ F TCe0¢=100 20548 CHef/BuT0nTS0)wF
075T=pa42 L] 1 REBISTOR 10K 1% 1250 F TCEO+=l(0 EELTY Clni/BaT0=100gF
0B11=3007 ] RESIATOR 10K ,01% 2% PWH TCBO#=1 14140 1350t /32buai002=T
08113007 [ REBISTOR 10K ,01% 2% PWW TCmpdai 1hybo 135001 /3dwAni0daT
0757=0d4} 8 1 RESIBTOR 8,856 j% ,12%% F YCuosei00 U806 Cldul/Butl=BBieF
0757=0438 + ] i RESIBTOR S,11K 1% 125K F TCHuD+=100 fuSte LAel /BaT0aSiilsF
0811=3007 4 RESISTOR 10K ,031% .20 PWd TCuosel 14140 1350ul/52uhnlodnT
0B11=3008 ) L] RESIBTOR BK ,04% ,2W PHH TCEpe=g 14140 1380wt #32=AnB00 T
DEli=3008 5 RESIBYOR 8K ,01X% 2w Pwa TCHOsmi 14140 1350=1 /32elab00]=T
0757=0003 0 RESTATOR 100 1% 125K F TCE0+=100 24546 Cdmi/BoTlml0fwF
0811=3008 5 RESIBTOR BK ,01% 20 PAN TCRQemi 1hibg 13501 /22uhaBUD]i=T
0811=300% & i RESIBTOR 44K 1% ,aN Pwn TCEQesio 141490 1350e] /BuEndUOZnF
081i=3008 5 REBIBTOR 8K ,01% .20 Paw TCEQ4ei 14ibo 1350=) /32nbeBl0i=T
D598=3157 3 RESIBTOR 19,68 1% (1250 7 TCu0+=100 245G CAnl/BaTlnlgbinf
0757=0401 0 RESIBTOR 100 1% 1250 F TCRO+=100 2E548 Clal/BaTieio]=F
08113007 4 RESIATOR 10K ,01% .2W PHn TCeld+el 14ia0 1350=) /32 aml00@=T
0811=3112 2 1 REBISTOR 117,5K 1% 1W PHW TCmoeslD {agdo 1172=1=11TRS=F
06983157 3 RESBISTOR 19,6K 1% 1280 F TCmpemion 26548 Clwl/BalpeiTbd=F
06983155 i i REBIBTOR U, 84K 1% ,12%W F TCmo¢=ioo 24546 Clwi/BaTOmlbd]mF
0698=3157 3 AEBIBTOR |9,6K 1% 1250 F TCE0¢eito ZABUL Clhnl/B8alimiFbduF
0B1i=3007 ) REBIATOR 10K ,01% ,2W PHW TCm04s} 16140 1350w]/32mani00geT
075T=0401 o REBIATOR 100 1% ,125W F TCR0+=100 24546 C4=1/BaT0=idi=F
0698-%157 :: REBIBTOR 19,86K 1% ,12%0 F tCageeipo 26588 Clhal/BaiDmiPb2eF

NOT ABSIGNED

NGT ABSIGMED
2100-1774 5 a RE3IBTOR=TRMR 1pK 5% WW TOP=ADJ §=TRN 28480 2i00=1778
2100=1776 5 REBIBTOR=TRMR 16K 5% w¥ TOP=ADJ l=TRN 28480 2loo=1776
2100=4776 5 RESIBTOR=TRMR 10K 5% WW TOPeADJS L=TRN 28480 2100=1778
2100=3774 3 1 REBISTORTRME 2K 5% WW TUP=ADJ [=TRN 28480 2100=1776

NOT ABBIGNED
210021776 5 RESIATOR=TAMR 10K %% Wi TOP=ADJ {=TRM 2BHBO 2100=1776

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts Model 8445B
Table 6-3. Replaceable Parts (Cont'd)
Reference HP Part |c Boseriid Mfr e :
: ; : ion il Vifr Part Number
Designation | Number |D Qty e RRt Code o ot :
Ay 3lot=y162 ] 1 SWITGHeSL SPDT MINTR .54 125VAC/DC PO 28480 | 310i=ige2
ALTPY 03b0=1544 7. q TERMINAL=8TUD SGL=PIN PRES3=MTG 28080 D3e0=1514 2
A1TPE 0360e1516 |7 TERMINAL=BTUD 8GLePIN PRESA=MTG 28680 | 03e0=i8i4 1
1783 NOT ASS8IGNED ' 1
ALTRY NOT ABSIGNED :
A1TPS 0360=1514 1 TERMINAL=BTUD SGL=PIN PRESS=MTG 28480 | 03s0-1514
A1TPe NOT ABSIGNED
ARy 0360=1510 7 TERMINAL=STUD 8GL=PIN PRESE=HTG 28080 0360=1814
AL 182802681 8 3 1C DP AMP LOW=NDIBE T0=99 28480 1Bae=02sl 3
(PREFERRED REPLACEMENT) ¥
Atuz 182620261 8 It 0P AMP LOWeNOISE TO=99 20480 182b=02b4 ;
{PREFERRED REPLACEMENT)
ALU3 NOT ABSIGNED
ALus NOT ASSIGNED i
AjUs 182&=0281 & IC oP AMP LOW=NOIBE TO=S9 2848G 1826=0261
(RREFERRED REPLACEMENT) :
IS LL 1902=004% 4 2 DIODE=ZINR 5,11V 5% DOw38 Phs,u¥ 28480 1902=0041 &
AfyRZ 19020184 l& 2 DIDDE=ZNR 16,2y 5% DO=35 POR,Uw 26480 | 1902%0184 ¥
AL¥RZ 1902=0001 4 DI0DE=INR S.1iV 5% DO=35 POs,UN 28480 | 19020041 -k
ALVRE 1902=0184 3 DIODE=ZNR 16,2V 5% DU=35 POs,aw Z8udg 1902=0184 -
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Table 6-3. Replaceable Parts (Cont’d)

Replaceable Parts

HP Part [+ Q gt Mfr
Nl Description r Part ber
Number |p| QY Scrip Code Mfr Part Num
At OPTION 003 ONLY

0844560102 | 8 i PREDRIVER ASSEMBLY (DPT. 003 ONLY) 28480 084uS=p0102
0i80=0187 4 4 CAPACITOR=FXD 2,2UF+=10% 20VDL ThA Se28y 150D225x900Ad
0180=0197 8 CAPACITOR=FXD 2 2uFe=io% 20WDC TA L6288 150D225X9020A2
0i80=0197 L] CAPACITOR=FXD 2,2UF+=10% 20VDC TA 58289 1500225K902042
0180=0197 ] CAPACITOR=FXD 2 2UFesf0X% 20V0C TA 56289 150D235K9020A8
1901=0025 2 11 DIODE=GEN PRP 100V 200MA DOaY 28480 1%0i=0025
1901=002% 2 DIDDE=GEN PRP 100V 200MA DO=7 28480 1905=0025%
1901=002% 2 DIDDEGEN PRP 100V 200MA DOa? 26480 1901=002%
1901=002% 2 DICDE=GEN PRP 100Y 200M4 DOw=T 2B4eo 1901=0025
190100025 2 DIODE=GEN PRP 100V 200MA4 DO=7 z8udo 1901=002%
190120025 2 DIODE=GEN PRP 1goV 200MA DOe7 2BUBO 1901 =0025
1901=0025 e DIDDEGEN PRP 1090V 20cMA DO=Y 28480 1901=002%
1901 =003 2 DIODE=GEN PRP o0V 200MA DO=7 28480 1901=002%
1901=0025 2 DICDE=GEN PRP 100V 200MA DO=7 28480 1905=0025
190120025 2 DIDDE=GEN PRP 100V 200MA DOw7 28480 190i=0025
19010025 2 DIODE=GEN PRP {00V 200MA DOe? 28480 190120025
0490=0307 1 4 RELAY=REED 2A S90MA 18VDCLOIL 1oVA 2848y 04%0=0367
C490=0367 1 RELAYeREED 24 B00MA 18VDE=COIL 10VA 28480 0A80=0367
04900367 1 RELAY.REED 24 S00MA 18VDCCOIL 1oVa 26480 0U%pe(Es?
0890=0367 1 RELAY=REED 24 S00MA 18VDE=COIL 10VA 28480 04800567
0498=0760 8 7 RELAY=REED 14 1p0MA 12VDC=CDIL 3VA 28480 08500760
0A%0=0740 B RELAYeREED 1A 100MA 12VDC=COIL 3VA 28480 04900760
0490=0760 8 RELAY=REED #A 100MA 12Y0DC=COIL 3IVA 28480 0490ug760
04900760 L] RELAY=REED 1A 100MA {2VDCeCOIL 3IVA 28480 0490=0760
0490=0760 2 RELAY=REED L4 100MA IRVDEeCOIL VA a8a8o 049G=0760
0490=4760 8 RELAY=REED 1A {o0MA 12VDL=COIL 3IVA 28080 0490=0780
048900760 8 RELAY=REED 14 jo0MA 12VDC=COIL 3IVA 2BaBg 0490=07860
1854=0071 7 18 TRANBISTOR NPN 81 PDaipoMW Fim2ooMHZ 28089 1BSUm007Y
1854-0071 7 TRANBISTOR NPN 3] PORI0OOMW FTR200MHZ 28480 185400671
185400071 3 TRANSIBTOR NPN 81 PDW30OMH FTeapoMHZ 28480 185a=g07L
185420071 7 TRANSIBYOR NPN 31 PDS300MN FTO200MM2 28480 1854a0071
185420071 7 TRANGIBTOR NPN BI PDaXooMH FTm2poMHZ 28480 1854mpn7e
18540071 7 TRANSIBTOR MPN 81 PDujpoM PYaggoMHZ 28480 185U=0071
1858=0071 7 TRANSISTOR NPN 81 POS300MN FTS200MMZ 28480 185400071
185420071 7 TRANSISTOR NPN 8% PDm3o0MW FTs200MHZ 28489 18540071
185420071 7 TRANSISTOR NPN 83 PDUIOOMN FTE200MHZ 2480 $B54=007
185080071 7 TRANSIATOR NEN 81 PDBICOMY FImZ0GMHZ 28480 1854m007 )
07570458 7 H RESISTOR Si,1K 1% 1258 F TCrp4=i00 24548 Chef/BaTpnS]iduF
0757=0458 7 RESISTOR 51,11 1% 125N F 70804100 20586 Llm§/8aT0nSl{dep
0757=0458 7 REBIBTOR 51,1K 1% 1250 F TCe0+=}00 24546 Clim§/BaTOnE]{duF
2757=0488 7 RESIABTOR 511K 1% 1250 F TCeo+=100 20848 Cle) /BaTiul]ld=F
0757=0401 0 L] RESTBTOR 100 §% ,125W ¢ TCEQ+=100 U846 Cldaf/BaTOni0inF
0757=0447 4 2 REBIOTOR 1b,2K 1% 1230 F TEEO#si00 24846 Clul/BaYOulbRdey
0811=3007 4 13 REBIBTOR 10K 01X .20 PWH TCugea] 141a0 §350m1/32ehni002nT
069823157 3 b REBISTOR 19,6K 1% 1250 F TCulesnl00 24546 Clol/BaT0ml Fbduy

- 0757=0440 7 2 REGISTOR 7,5K tx ,12%W # TC®Q4=100 24546 Clwi/BaT0nin0l=F
07137=0442 9 2 RESIBTOR 10K 1% ,125H 7 Fgeoe=io0 24546 CAmi/BuT0nl02=F
0Bi1=3007 ] REBISTOR 10K o018 »2W PHW TCEO¢wS 14140 1350=1/3@mdei0Dd=y
0811=3007 4 REBISTOR 10K ,01% .20 PHH TCRO#=] jitg 13850mf/52aknilgdeTl
0T57=0441 L] 2 REBIBTOR 8,25K 1% ,1254 F tCwoemino 2a546 Cla) /BT OuB2SieF
07579438 3 2 REBIBTOR 5,14K 1% 5250 F TCmgewigp 20%46 Clmi jBuTouSy]1=F
081 i=3007 4 REBIBTOR 10K ,01% s2H PWW 7Cug+al 14§40 1350m /52uhel 00T
281 4=3008 5 8 REBISTOR 8K 01X _2W PHR TCEgé=g 14580 1350%4 /32=h=800 =T
0811=3008 5 REBISYOR 8K ,01% 2% Pww TCHQm] 14340 1550=)/¥2ak=B00]nT
0757=0401 0 REBIBTOR 100 1% ,125W F TCeO+=100 24map Cldwl/BuTO=101=F
0BLi=3008 ) REBTSTOR BK ,01% ,2W PHW TCBO4mg {410 (350=1/32=A=8001wT
0B11=3009 b 2 RESISTOR 44K 4% .20 PHN TCE04=10 t4gap $350= /8=Endilial
0811=3008 5 RESIATOR BK ,08% 20 Pww TCEOmi 1uidp 1350=1/33wdadi0ieY
06983157 3 REBISTOR 19,6K 1% 125K F TCa0+=100 24548 Clui/BaTimifbdnF
0757=0404 [ RESIATOR 100 1% 135K F TCeos=igo 2aS4e Cle) /8=TOmiQluF
0811=3007 4 REBISTOR 10K 08X o2W PNN TCHO#=i 14140 1350a] /32manl002s]
0811=31)2 2 2 REBISTOR §17,5K % 1M PWW TCaQe=ip 1ajbp 1172n1a] jTRS=F
069823157 3 REBISTOR 19,6K 1% ,125W F TCHQéniog 26546 Clel/BaTln]b2aF
069853155 { 2 REQIBTOR 0,60k 1% ,i2%0 F YCmossion 2u5ae Clel/BuTonibi]el
0698=3197 3 AEBIATOR 19.0K 1% 1250 ¥ TCmOe¢=100 2uB46 Clml/uTOmlBedap
0811=3007 4 REBIBTOR 10K ,01% ,2H PWH TCmoem) 1hya0 1350=1/32ein]g02=T
0757=0401 ] REBISTOR 100 1% 1250 F TCmO#e100 24806 Clal/B8uTluloi=F
0698=3157 3 REBIBTOR 19,6K 1% ,12%0 F TCEG+=100 24546 Clni/BaT0n]PoR2uF
075T=0401 0 RESIBTOR 100 4% ,1250 F TCu04=100 eHusae Chni/8uTOulglnF
0757=0447 [ RESIBTOR 16,25 1% L1230 F TCegswioo 24508 Cln] /BaT(uibRd=F
2100=1776 5 8 RESTZTOR=TRMA 10K 3% Wi T0PaaDJ {=TRN 28480 2100=1778
2100=1776 5 REBISTOR«TRMR 10K % WW TOP=ADJ i=TAN 28480 2100m1778

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

Table 6-3. Replaceable Parts (Cont’d)

Model 8445B

Reference HP Part |c i Mfr :
Designation | Number |P Qty Description Code Mfr Part Number

AyR3H 2100=4776 5 RESIBTORTRMR 10K-5X% WH TOPwADJ 1=YRN 26uBy ilnﬂ-l?!t S

ASRIY 2100e1774 3 H RESIHTOR=TRMR 2K SX WH TOP=ADJ 1=TRN 28480

ALR3E 2100=1778 & : REUIBTOR=TRMR [0k 5% W TOP=ADJ 1=TRA 28480

A1R3Y 21004778 5 REBIATOR=TRMR 10K S% ww TOP=ADJ i=TRN ‘28480

AiREg 2100=1774 5 RESISTOR=TRMR 10K 5% WK TOP=ADJ 1=TRN 28480

Ayfiey 2i0p=1774 3 REBISTORTRMR 2K Z% WW TOP=ADJ {=TRN 28480

ALRA2 2100=1776 5 REBISTOReTRMR 10K 5% WW TOPmADJ 1=TRN 26480

A RG3 0811=3007 ] RESIBTOR §0K ,01% o2A Pue TCEQ4w) 14140

AyRug 0811=3007 4 REZISTOR 10K ,01% 2% Pyw TCEg#mi 1ui40 g

ALRUS 0698=31480 8 1 REBISTOR I1.6K 1% ,1285W F TCu0+=100 24846 oF

ALR4s 2100=1776 |5 AEBIATURTRMR 10K 5% WW TOPeiDS 1=TRN 28480 aluowsv?t

a1Ru7 07570440 7 RESISTOR 7,%K 1% .izsw F_TCEO¢e100 24546 | ClmisBeTlo 0a7501F

ALRAS 0757=0842 9 RESIBTOR 10K 1% ,125W F TCm0e=100 2u5d6 Chul/Be o00geF

AiRy9 08113007 § RESISTOR 10K ,01% +@% Pid TCEQ4=] 14140 1350=]s52ehali0nT

11850 0811-3007 [ RESTATOR 10K 01X «2N PWW TCBO¥sl 14440 1:!ﬂ-:x33-1-auminr

A1RSY 078 7=0841 8 REBYSTOR B,25K 1% 1250 F TCe04=100 20546 | Cle J&-#u-azsl-r

L RS2 0757=0438 3 RESTSTOR 5,11K 1% 1250 F TGs0es100 24546 | Chwl/BaTpeS1ileF

A{RS3 0B11=3007 § RESIATOR 10K 01X 2W PWH TC®04=| 14140 1350=1/32=Ani002=T

A1RSY 08i1=3008 |8 RESISTOR BK ,01% LN PHN TCEOe=1 14140 | 1350=1/32«A=B001sT

AjR5S 0811=3008 5 RESISTOR 8K ,01% 2N PHk TCEQewi 14140 1350=1/32<heB001eT

A{RSH 07570804 [ REBIBTOR 100 1% 125K F TCa0swion 2U86E Clui/BuTOuiGl=F

AyRSY 08113009 6 RESIBTOR 44K 1X 20 PWE TC=Qeaig 14160 1350m) /BubuldU@nF

k1R58 0811=3008 5 REBIBTOR BK ,01% 20 Pww TCHOew] 14140 1350w /32nhubliniet

AR5y 0811=3008 5 REBISTOR 8K 01X .2W PHR TCmOsel 14140 1350=1/32AeB001=]

AtRBo 757=0401 0 RESIBTOR 100 1% ,123%W F TCHOe=100 zas e Chai/BaTomiDinF

AReyg 08113112 2 REBISTOR 117,5K (¥ 1N PHW TLm0s=10 14140 1172m1ul | TRE=E

ALRGR 08113007 it AEEISTOR 10K ,01% .2W FHﬂ TCul+=l $A140 1380s) /32minil0R=T

A1ReY 069623159 i RESBISTOR 4,64k 1% 1257 F TCEGe=i00 24806 ClelsBaTonlbi]=F

AjRea 0757=0458 1 RESIBTDR 81,1k (X ,125% F TCul+ei00 24546 Clla}/BaT0=8) (2uF

AgRes 0811=3007 4 REEISTOR 10K ,08% (24 PHN TCR0#mi 141U 1350t /5EnAni002eT

ALRGS 06983157 3 RESIATOR 19,86K 1§ 12850 ! TCutewi00 2asie Cdel/BullnlTbReF

AiR&T 0737=0401 (i REBIATOR 100 1% ,325W F TCm0e=100 24544 Clui/Bet0=i0f=F

A1Bi $101=1182 [ 2 SHITCH=BL SPDT MINTR .54 §25YAC/DC PC 2Bafg Joim=fi62

aee 3101=1182 & BWITCHeBL BPDT MINTR 34 125VAC/DC PC 28480 Iotwited

ALTPL LR LT LFE T 7 L] TERMINAL=8TUD BGLwPIN PRESE=MTG 28480 ATLERL ST

ALTP2 03601514 7 TERMINALoSTUD 8EL=FPIN PRESS=MTG 28480 03b0=181d

ALTP3 0360=1514 7 TERMINAL=3TUD SGL=PIN PRE8E=MTG 26480 03b0=1814

ALTPY 03bp=1%14 7 TERMINAL=3TUD SoLePIN PRESS=MTE 28480 0360=1514

ALTHE 0360w151H 1 TERMINAL=BTUD BGLeFIN PREES=MTG 28480 0360=1514

ALTP8 03b0=15t4 7 TERMINAL=8TUD 3pL=PIN PREBS=NTG 28480 0360=§514

ALTRY 0360=1514 7 TERMINAL=S8TUD 35L=PIN PRESS=MTG 28489 0360=15i4

ApTPB 0380=1554 7 TERMINALeSTUD 8GL=PIN PREES=MTE 848D 0340=1814

Ay TPe a360=1548 7 TERMINAL=STUD 8GL=PIN PRESB=MTG 28480 0360=1514

AUl 1a2g=02pt 8 5 1 OF AMP LOW=NOISE TQ=99 28480 1a2pe02s!
(PREFERRED REPLALEMENT)

AUz . 18260261 8 1C DPF AMP LOW=NDIBE TO=S% 28480 18gk=0ae]
(PREFERRED REPLAGEMENT) :

AgU3 182be02at & IC 0P AMP LOW=NDISE TO=99 20680 | fB2e=0281
(PREFERRED REPLACEMENT) : Al

LR 1826=0261 8 I8 OF AMP LOW=NGISE TO=99 28480 teRaw2s]
{PREFERRED REPLALEMENT) ]

ALUS 1826=0281 5 IC OF AMF LOW=NOIBE TO=9% 28480 1826=0281
(PREFERRED REPLACEMENT)

AfUS 182600013 8 1 IC 0P AMP LOW=NOISE TO=99 16665 BEAT4LCY

ALVRY 19020041 4 (] DIODE=ZNR S,11v 9% DO=35 Pp®, 4N 28480 1902=0041

Ly VR 1902=01 84 ] [ DIODE=ZNR 14,2V 5% DOw3S POm, a¥ 28480 1902=0184

ALYRI 1902=0041 4 DIDDEwZNR 5,11V 5% 00«35 PDE U 28480 1902%0041

AyVRY 19020184 & DIDDE=ZNA 16,2V 5% DO=35 PDm 4K 28480 §902=0184

AL VRS 1902=0041 4 DIOCE=INR 5,11y 5% DO=35 PD= dw 28080 1902=0041

kiVRe 1902=0184 3 DIODEeZNR 16,2y 5% DO=3% PO= 4W 28480 1%902=0184

ALVRY 1g02=0041 4 DIOOE=INR $,11V 5% pO=35 #D=,4H 28480 i902=0041

ALVRB 1902=0184 & DIODE=ZNR 16,2V 5% D033 PDa 4W 28480 1902=0184

See introduction to this section for ordering information

*Indicates factory

selected value
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Replaceable Parts

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

Reference HP Part |c T Mfr
§ : Q Description m
Designation | Number (0| “% P Code Mir Part Number
0BL4T=0414 |2 1 PORER BUPPLY ASSEMBLY Z8udo 08aaS=60114
0160=205% 9 3 CAPACITOR=FYD ,01uF +80«20% 100vDC CER 28080 016002055
016022035 9 CAPACITOR=FYD O01UF #80e20% 100VDC CER 28480 0160=205%
018p=1819 3 1 CAPACITOR=FXD 100UF+75=10% S0VDC AL 56289 F00§07G0%0DHE
0180=2161 4 1 GAPACITOR=FXD 1300UF+75=10% 30VDC AL 00853 E39=7471e02
01603459 9 1 CAPACITOR=FXD ,02UF 4=20% 100VDC CER 28480 0160=3450
Rib0=3466 B 1 CAPAGITOR=FXD j0OPF #=jo% {KVDC CER 28480 ole0=34b6
0180=0197 ] 2 CAPACITOR=FND 2,2UF¢=10% 20VDC TA 56289 150p225%902042
01802181 b 1 CAPACITOR=FXD 3,3UFsmi0y SOVDE TA 56289 150D335X90508e
190120025 2 & DI10DE=GEN PRP 100V 200MA DO=T 28480 1901»0023
19010035 2 DICOE=GEN PRP 100V 200MA DO=Y 28480 1901=0025
19010025 2 DICDEGEN PRP 100V 200MA DO=7 28480 1901=0025
1901=0025 2 DIODE=GEN PRP 100V 200Ma DOeT 28480 $901=0025
1901=0040 1 2 Dlunl-lwlfchxua 30V S0MA ZNS D035 28480 19010040
1901=0200 5 1 DICDE=PHR RECT 100V 1,54 ECELL 1901=0200
1901=0200 5 DIOPE=PWA RELT 100V 1,54 2B480 1901=0200
L 1901=0200 5 DIDDE=PWR RECT tooV 1,54 28480 1901=0200
19010200 5 DIODE=PHR RECT 100V 1,54 28480 190120200
AzERt0 1901=015% 3 8 DIODE«PWR RECT 400V 7SOMA DOedi 20080 190120459
A20R11 1901=0159 3 DIDDE=PWR RECT 4ooV TE0MA DOedi 264680 190120159
ARGRIZ 19010189 3 DIODE=PNR RECT 400Y TS0MA DOwdl 28480 {901=0159
AgCR13 1901 =0159 3 OIODE=PWR RECT 400V 7S5OMA DOwui 26480 1901m0155
APy 2110=0012 1 B FUBE ,5A 250V NTD 1,2%K,25 UL 28080 2110=0012
Agfa 21io=0027 5 1 FUSE 1254 250y NYD 1.25%.25 UL 28480 2110=0027
AgMp1 1205=0011 0 1 HEAY BINK TowS/70w3%=C8 28480 1205=00% 1
12050085 8 i HEAT SINK TOwapeCd 28480 120%=0085
21100269 0 5 FUSEHOLDER=CLIP TYPE Sa ,25D=FUSE 28480 2Li0=0ged
1854=0072 ] 2 TRANSIBTOR NPN aNIQSY 81 TO=66 PDmasW 01928 2NI0SG
1854=0022 3 4 TRANSIBTOR NPN 81 TO=3% PD700MM Z 07263 aivaas
1853e0042 4 4 TRANSBISTOR PNP aN29p0A 81 TO=39 PhmagoMi 01295 FLELTTT
1850=0022 Ll TRANALIBTOR NEN 8] TD=39 PDu700MN or263 17843
1854=0022 8 TRANSISYOR NPN 81 T0=39 POBTooMN 07263 Bi7845
188320012 ) TRANSISTOR PNP aN29044 81 TO=39 PDEpoONA 0129% 2Nz9oak
1853=0042 4 TRANSIBTOR PNP 2N2900A 81 T0D=3% PDEHQOMA 01295 2N290as
1853=0012 4 TRANBISTOR PNP 2N2904A B1 T0=39 POm&OOMN 01895 2N2904A
18540039 7 i TRANSISTOR NPN 2N30528 81 Y0w39 PDmil 01928 2N50538
1853=0020 4 a TRANSIBTOR PNP 81 PDal0oMw FTeiSCHHZ 28u80 16830020
1850=0071 p 2 TRANBISTOR NPN 87 PDRIQOMN FTE200MNZ 28480 18500071
0698=3260 9 4 | RESISTOR 460K 1% 125W F TCEO#=§00 28480 0698=3260
0757=phd2 9 8 RESIBTOR (0K 1% ,125W F 1CE0+m100 24504 Lidnj/BaTinlp0d=F
0698=3260 ? RESISTOR 468K 1% ,1@5W F TCEO+=100 28480 069B=3240
0757=0458 7 b REBIBTOR 51,1K 1% o125% F TCmo+=100 20844 Clmi/BaTO=Sild=F
2100=1774 3 i RESITOR=TAMR 2K % Wi ?GI-IDJ §=TRN 28480 2ing=1774
0757=0442 9 RESISTOR 10K tx ,125W F TCHQ4=100 24508 Clul/8aT0alpoRaF
0698.0083 B i RESIBYOR 1.96K 1¥ 1250 F TCuOeallO ausds fUsl/BeTO=]¥bleF
0757=04%8 7 RESISTOR Ei,1K 4% ,125% F TCeov=100 2u8as ClafsBeTonslidsF
0757=040% 6 4 RESIaTOR 1uoK 1% L1250 F TCE0e=100 20566 Clwi/Buflel(0ial
0757=0042 9 REBISTOR 10K 1% ,125W F TCmos=100 20546 Climi/Bafo=lttdeF
078T=04b8 7 1 RESIOTOR 110K 1% 125w 7 TCRO+=100 24546 Clh=1/8=T0=i}03mF
0698=3260 9 REBISTOR 464K 1% ,12%W F TCoQe={00 28480 0698=3760
0757mpase 7 RESISTOR 51,1% 1% o1254 F TCRos=ice 24546 Clal/8aToafild=F
0T68=0016 8 1 REBIETOR 1K %% 2W MO TCm0e#=200 28480 GT6a=0016
169823637 4 2 REBIBTOR 820 5% 2W MO TCmo+e200 28480 0498m3637
0p98=313p a 2 ﬂt!:!fﬁﬂ 178K 1% o125% F TCuO*=100 2u%ig Co=i/BeT0=lyaEnF
06981158 2 1 RESISTOR 14,7K 3% .12%% F TCuoes100 2uBle Clnf/BuT0=ldTdal
0698=3280 9 RESIBTOR 464K 1% (185N F TCe0#=100 apugo ob9a=3240
069823637 4 RESLATOR 820 5% 2W MO TCEQ4e200 28680 0698=3837
NOT ABSIGNED
0764=0033 9 1 RESIATOR 33 3% 2y MO TCmUe=200 28480 0764=0033
0757=0279 0 1 REBISTOR 3,16K 1% o125N F Tem0w=100 ELLTT Clei/BaTO=31bloF
0757=0049 ) 1 REBIBTOR 6,84K 1% L1280 F 4 TCROe=100 24546 Llu) /BaTOnbB]laF
0698=3136 8 RESIBTOR 17,8K 1% ,1254 F TCw0é=100 24546 Clul/BatOntTo2F
675T=0442 ? REBIBTOR 10K 1% ,42%0 F TCE09=100 20546 Clel/BufOuiood=F
06830275 L 2 REBIBTOR 2,7 5% .25 FC TCRed400/¢500 (AEF-E CoR7GS
Nat ns:lnin ;
b o08it=3007 4 3 REBIATOR 10K ,01% .24 PW TCwoesi 1atdp 1350=1/32=hai00d=T
4 G811=5007 4 REBISTOR 10K 401% »2W Pun TiwOéwl 14140 1350=i/32=0m1002aT
g 06903241 & i REBISTOR 250 ,28% 1250 F TCwoe=50 28080 0698wizh
(1

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

Table 6-3. Replaceable Parts (Cont’d)

Model 8445B

Reference HP Part |c i Mir

Designation | Number |D Qty Description Codo Wifr Part Number
A2R3Y 07570002 9 RESISTOR 10K 1% ,125W F TCm0+=100 24548 Clwi/ButOnio0nf
A2RYY 0757=0082 9 REBISTOR 10K 1X ,1285W F YCmQe=]00 ausiy ClHei/BuT0=t0g2ar
hzR3e 0757=0480 7 1 RESIBTOR 511 1% ,12%4 F TCm0+=100 20548 Clwl/Bal0n5lIRaF
A2TPy 0360=1510 7 19 TERMINAL=BTUD 8GL=PIN PRESS=MTG ZBuBg 0360IS1a
ARTP2 G3b0=1514 7 TERMINAL=3TUD BGLePIN PREBS=NMTG 26480 03e0=1514
AzTP3 0360=1510 7 TERMINAL=BTUD BGL=PIN PREBB=NTG 28480 0360=151u
AgTPY G360=1510 7 TERMINAL=8TUD BGL=PIN PREES=HTG £BuB0 0360=1514
ARTRS 0360=15140 b TERMINAL=8TUD 8GL=PIN PREGE=NTG 2840 0360=1814
LaTRe 0360e18i4 7 TERMINAL=BTUD BGL=PIN PRESS=NMTS 28489 0360=1514
A2TP? 0360=1558 b TERMINAL®BTUD BGL=PIN PREBS=MTG 28480 0360=1514
Azl 1820=0196 [ 1 IC 723 V RGLTR TD=100 04713 MG1TR306
Aguz 1826=0201 a 3 IC OP AMP LDW=NOISE TD=9% 26ugo 1826=0261

(PREFERRED REPLACEMENT)
4203 182600261 ) IC P AMP LOWeNpISE Tp=99 28480 18g6=0261
{PREFERRED REPLACEMENT)

hg¥Ri=
AzVR3 NOT ABSIGNED
A2VRY 1902=002% [l 1 DIODE=ZNR 10V S% DO=35 PDw,dW TCue . 06% 28480 1902=0025
AzVRS 1902=3256 4 1 DIODE=ZNR 23,7V 5% DO=3% PDE 4w 2EaE0 1902=3256
42VRH 1902=3279 & 2 DIODE=ZNR 28,7y 5% DO=35 PDE 4y 28uBo 19023279
AgyR? 19023048 7 1 DIODE=ZNR 3,48y 5% DOw3% pD= 4y zoUBg 1902=3048
h2¥Rg 190203268 3 2 DIODESZNR 26,1V 5% D035 PO® 4W 284BG 190203208
Azvae 1902=3208 3 DIoDE=ZNR 26,1y 5% DDe35 pOs 4w 2eubo §902=3208
A3 08645560103 | 9 1 Y16 DRIVER AQBEMBLY 28480 0Baa5=E0103
A3t 0160=30%0 8 1 CAPACITOReFXD _jUF e=i0y §00VDC CER 28u80 0lboeioye
alc2 0160=2055 9 CAPACITOR=PXD ,01UF +B80=20% 100VDC CER 28480 0160=2055
A3C3 0160m3455 5 1 CAPACITOR=FXD 470PF swioXx LKVDC CER 26480 0160=3455
A3CH 0180=0197 8 CAPACITOR=FXD 2,2UF+=10% 20VDL T 56289 1500225902042
ASCRY 190§=0025 2 DIDDE=GEN PRP 100V 200MA (07 26480 1901=0025
A3CAg 190§=0040 H DIODE=SHEITCHING 3oV S50MA 2NB DO=3% 26480 1901=0040
AICA3 19010025 2 DIODE=GEN PRP 100V 200MA DO=? 28480 1901e0025
asFl 2110=0090 9 1 FUBE 1,254 250V NTD 1.25%,25 UL IEC 28480 2110=0094
A3K1 0490=0894 9 1 RELAY 2C J6YDCe=cOIL 24 30VOC 20480 0490=0894
LIMPY 034p=0162 7 1 INBULATOR=XBTR ALUMINUM 28480 0340w0162
AjMA2 1200=0043 8 i INBULATOReXBTR ALUMINUM 26U80 1200=0043
AINPE 12000081 4 i INSULATOR=ELO=BBHG NYLON 26480 1200=0051
A3MPy 211020269 o FUBEHOLDER=CLIP TYPE 5A ,250eFUSE 26480 2L10=0209
A3MES 08448200003 | 2 i HEAT 8INK, DRIVER 28480 08445200003
a3ai 185420022 8 TRANSISTOR NPN 8] TOe39 Pp=70oMu 07263 817843
R 1853=0020 a TRANSIBTOR PNP §I PDe3I0QMN FTuiSoMHZ 28480 185350020
4383 185400237 7 1 TRANBISBTOR NPN a] TO=66 PDSZOW FTE1OMHI 28480 {B5Y4=0257
A304 1854=0247 3 1 TRANSIBTOR NPN 2NI442 8 TO=3 PDEi{TH 01928 angang
4305 1855=0020 4 TRANSISTOR PHP 81 PDs30oMM FTmiSOMHZ 28480 1653m0020
4388 18530020 i TRANBIBTOR PNE 81 PDa3poMW FTeiSOMMZ 28U80 (8530020
4307 18540074 7 TRANSISTOR NPN 81 PORZOOMA FTBZ00MHE 28480 1854=007}
A308 185420072 8 TRANBISTOR NPN 2N3054 81 YOs=6& PD®2SH 01928 2n30%a
AZRY 06983150 & 1 RESISTOR 2,37K 1% 125K F TCEpswioD 2UShG Glel /BaTiud3?iuF
a3R2 07570317 7 1 RESIATOR 1,33K 1¥ ,125W F TCa0+=100 U546 Cl=i/BaTOnl 35 uF
A3R3 075720460 i 2 RESIBTOR 61,9K 1% ,125K F TCEgeeion 24546 Chel/BulQeb]l92af
A3RY 07570460 1 REBIBTOR 61,9 1% ,125¢ F TCug+=io0 2UNUG Clel/BuTOmbl92afF
A3RS 0698=%161 9 1 RESIBTOR 38,3% 1X o125 F TCuOe=100 BUSHE Clel/Baf0aIBIRaF
A3Rb 07570308 a 1 REBIATOR 7S5 1% 1250 F TCe0e=i00 24546 ClUel/8eT0=TSR0=F
LZRT 2100=1778 5 | REDISTOR=TRMR joK 5% WH TOP=ADJ 1=TAN 28480 2l00=1776
L3RS G757=0458 7 REBIBTOR S1,1K 1% 1250 F TCEO+=100 LTS Cldel/ButbaStid=F
A3R9 0757=0442 9 REBIBTOR 10K 1% ,128W F TCege=100 24546 Cung/BaTgmipoe=F
AZRiQ 0757=0842 9 REBIBYOR 10K §% ,12%5¢ F TCoape=igQo 2USaE Clal tBuTOuli0Z=F
AR 081i=q262 0 1 REBISTOR K ,Di% ,25W PWW TCaQ4=5 28480 08if=1362
A3R12 08413243 ] { REBIBTOR 2,675 1% 2.5 PWW TCug+=3 28u80 081131243
AyRy3ze 069823032 7 1 REBISTOR 26,1 1¥ ,12%5W F TC=ge=100 03688 PMESSw) /Bal(u2bRiaF
A3R1a 06981163 i [l REBISTOR 611 1% ,125W F TC20+=100 24546 Clef/BafOub]0uF
A3R1S 0757=0401 0 i REBISTOR 100 1% 125w F TCmOe=100 US4 Clel/pulOninaF
A3R1G 0811=3007 4 REGIBTOR 10K o01% oW PWW YCED®al tagap 13850e|/S@dehnl002eT
ASRLY 0757=0465 & REBISTOR 100K 1% ,i25W F TCeg#=1pg BUShE ClefsB=Tg=fu0d=F
ASRiE 069834484 8 i RESISTOR 215 1% ,125W F TCB0+=l00 24546 Cle]l/ButlndiSAaF
A3R19 0683=9275 9 REBISTOR 2,7 5% ,25W FC TCm=400/5500 o2l CE2TGS
43R20 0698=3409 [ 1 RESISTOR 28,7K 1% 1250 F TCag+=100 2d5up CUoi/BeTiueBTE=F
A3R21 2100=1772 1 1 RESIOTOR=TRMR 300 3% WW TOP=iDJ l=TRN z8udo 2ioomiT72
A3RZR 0787=04%8 3 REBISTOR S5i{,iK 1% ,125W F TCeEg+=i00 24546 Cde) /BuTieSiideF
A3R2Y 0787=0458 ¥ REBISTOR Si.iK 1% o12%W F TCaO4=100 2USLE Cldsl/BrTnSlideF
l!:iﬂ 2100=1777 [ 2 RESTSTOR=TRMR 20Kk 5% WH TOF=ADJ j«TRN 28480 2100=1777
AZRRGe
ASR2B NOT ABSIGNED
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. Model 8445B

Table 6-3. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c| o P Mir
. - i)

Designation | Number || Q% Description Code Mfr Part Number
A3R29 21001777 [ RESISTOR=TRMR 20K 5% WW TOP=ADJ {=TRN 28480 21004777
A3Bi 3101=1102 b 4 SWITCHeSL, BPDT MINTR ,5A 128VAC/DC PC 28480 3101m1162
A3TRY 0360=1514 7 TERMINAL=BTUD 8GLePIN PREBE=MTG 268480 0360=1514
A3TP2 0360=1514 7 TERMINAL=STUD 8GL=PIN PREBE=MTG 2easo 0360=1514
A3TP3 03601514 % TERMINALBTUD 86L=PIN PRESSeMYG 26480 0360=1514
A3TPY 0360=1514 7 TERMINAL=BTUD 3GL=PIN PRESB=MTG 28480 0360=1514

1826=0261 B 1C OPF AMP LOW=NOISE TO=99 ‘28480 1B26=0261
| (PREFERRED REPLACEMENT)
AS¥RY 19020685 2 1 DIUDE=ZNR 9¥ 2% DO=7 PDs,5W TCE¢,001% 28480 190220685
AZVAR 1902=3203 & i DICDE=INR 14,7y 5% DO=3S PO OW 28480 1902=3203
K3VRS 1902=0184 b i DIDDEwZNA 16,2V 5% DOD=35 PDm 4K 28480 1902=0184
ASVRY 1902=3182 o i DIODEWZINR 12,1V 5% DO=35 PDE 4N 26060 1902=3182
A3VRS 19020175 5 1 DIDDE@ZNA 100V Sy DO=15 PDELN TCm4,083% 28480 1902=017%
A3y 1902=3279 & DIDDE=ZNR 28,7V Sy D035 PD=_ aW 2848p 19023279
09400358 7 1 Y16 PILTER ABBEMBLY 2BaB0 0940=0358
084US60104 | 0 4 MOTHERBOARD ASBEMBLY 28480 08445=60104
06983453 2 1 REBISTOR 196K 1% ,12%% ¥ 7Cwds=100 24588 Clnl/BaT0=]965aF
AxAy 12511886 6 3 CONNECTORSPC EDGE 15e{ONT/RON 2=ROWS 28480 125121886
ABXAZ 1251=1886 & CONNECTOR=PE EDSE 1S=CONT/RON 2=ROWE 28480 1251=§aB6
AEXAS 1251=1 886 & CONNECTORPC EDGE 15=CONT/ROM 2=RONS 26480 1854=188¢
096p=0443 1 i PUWER MODULE ASSEMELY (PREFERRED REPL.) zéuag 0960=0443
21100001 @ 1 | FUBE 1A 280V NTD 1.29%,25 UL 75918 | 31200t
: (FOR 100/120VAC DPERAYION)
2i10=0012 FUSE ,5A 250V NTD 1.25%,25 UL 28480 211020012
{FOR 220/240VAC OPERATION)
03601510 7 TERMINAL=ETUD 8GLaPIN PRESSMTG 28uBg 0360=1514
0360=1516 7 TERMINAL=BTUD 3GL=PIN PRESE=MTG 28080 0560=1514
0380=1514 7 TERMINAL=BTUD BGLe=PIN PREGS#MTG 28480 0360=1314
0360=1514 7 TERMINAL=BTUD 8GL=PIN PREBS=MTG 28480 0360=1514
0360mi514 7 TERMINAL=8TUD BGL=PIN PREBS=MTS 28480 0360=1514
0360=1514 7 TERMINAL=BTUD 8GL=PIN PREB3=MTG 28480 03601514
0360=1518 7 TERMINAL=BTUD SGL=PIN PRESSe=MTG 28480 03a0=1514
0360=1514 7 TERMINAL=BTUD BGL=PIN PRESS=MYE 2sueo 0360=1514

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

Table 6-3. Replaceable Parts (Cont’d)

Model 8445B

Reference HP Part |c Descrioti Mfr ;.
; : escripti
Designation Number |D Qty sCripuon Code Mfr Part Number
A7 i DIGITAL PANEL METER ASBEMELY
(FOR OPYION 003)
ATAS 0BUNS=H0038 |9 i DPM DISPLAY BOARD ABBEMBLY 28460 DEL4AS=60038
AYALDSY 1990=0693 : 5 DIBPLAY=NUMaBES J=CHAR ,JaH 28480 §DB1=383%
ATALDER 199020493 7 DIBPLAY=NUMRBEG LeGHAR ,3=H 2BuB0 1D81=3533
ATAIDES 199020693 7 DISPLAYeNUMaSES LefHAR ,3aH 28480 1081=353)
ATALDEN 19900693 7 DISPLAY=NUM=SEG §eCHAR . 3oH 26480 1p81=3533
A7ALDSS 199005693 7 DISPLAYoNUM=SEG JolHAR ,3mH 28480 108123513
ATALdY 1200=0507 9 3 S0CKET=IC 16=CONT DIP=BLOR ELEL 1200=0507
hpALal 1854=0071 7 & TRANSISTOR NPN 8@ PDalgoMW FTu2gOMHE 28480 {B5Ua0071
ATALGE 1854=0071 7 TRANBISTOR NEN 81 PDB30OMW FTEZQOMHI 28480 §684=0071
ATALG3 1854=0071 w0 TRANBISTOR NPN 81 PDm3ooMW FYmgooMMI 28480 1854w007 1
AThIQE 1854=0071 ; YRANSISTOR NPN 8] PDuI0OMW FTRZQOMHL 28480 1854=0071
A7A1Q5 18540078 1 TRANSISTOR NPN 81 PDa3ogMi FTs200MHZ 28480 {BS4w00T L
AThtNDaY 1200=0838 5 5 S0CKET«IC 10=CONT DIP DIP=SLDR 26480 1200=0834
ATALNOS2 1200=0838 5 SOCKET=IC 10=CONT DIP DIP=SLDR 28480 1200=0834
A7ALIXORY 1200=0830 5 B0CKET=IC 10=CONT DIP DIP-SLOR 28480 1200=0834
ATALNORA 1200=083%4 5 BOCKET=IL 10=CONT DIP DIP=8LDR 28480 1200=0830
ATALX08S 1200=0834 5 BOCKET=IL 10=CONT DIP DIP=BLDR 2Busg 1200=0830
DPM DISPLAY MISC PARTE
08445220039 | b 1 WINDOW=DIGITAL DIGPLAY 28uap 0Bu4Seg0039
{ALSD LISTED A8 MP257)

05800093 7 2 STANDOFFaHEX ,SmiN=LG 6nd2THD ,25=INeA/F o000 GRDER BY DESCRIPTION

236020043 H 2 BCREW=MACH 6=32 i=INs|§ RO=HO=3LT 60000 ORCER BY DEBCRIPTION
aTa 0844560037 | B 1 DPM DRIVER BOARD 4SSEMBLY 28480 0BUuS=60037
ATARCS Diboe2iR0 9 i CAPACITOR=FXD 1200PF +=5% 300YDC MICA zBadp ple0=2220
ATARCR 0160=3402 2 1 CAPACITOR=FXD (UF +=5% SoVDC MET=POLYC 28480 pl60=3402
ATARLS 01400200 0 1 CAPACITOR=FXD 390PF =S¥ 300VDC MICA 121386 DHISF3I9LJOI0ONYICR
A7AgCy 0160=3914 5 2 CAPACITORSFXD ,0iUF +=10% 100VDC CER 28480 0lb0=3914
ATAZLS 0160=3914 | CAPACITOReFXD ,01uf +ejok 100VDC CER gB480 0i60=¥914
A7ARCH 0560=3661 5 1 CAPACITOR=FYD ,{UF ¢=B% SQVDC MET=POLYC 28460 flel=3g6
ATaREY 01800197 8 1 CAPACITOR=FND 2,28UF+=10% 20V0C TA EhzBG 150D225X9020A2
AyAgca 018022501 2 2 CAPACITOR=FND p80UF+S0=i0% 25VDEL AL 28460 0i80=2501
ATARCY 0180=0553 0 2 CAPACITOReFND 22UFe=20% 2%3VDL T4 2BUE0 01B0=0553
ATAZCY D 03180w2801 2 CAPACITOR=FYD o80UFeS0=10% 23VDC AL 28480 01B0=2501
AFARE 1Y 0§Bp=(553 0 CAPACITOR=FND 22UF¢=20% 25VDC TA 2BUBO 01B0=0853
ATARGIR 0180=2500 1 i CAPACITOR®FXD 1S00UF+S0=10% 16VDC AL 3794z TTi82uoteaicie
A7ARCLY 6180=0552 9 2 CAPACITORaFXD 220UF+=20% 10VDC TA 28480 0180=0552
ATAZCIA 0160=0552 9 CAPACITOR®FRD 220UF¢=20% 10VDC TA 28480 0180=08%2
ATARCRY 19010050 3 i a:anz-aw:tcH:Na 80V 200MA 2NS DO=35 28480 1901=0050
A7ARCHR 19010028 5 & DIODE=PWR RECT 400V TSOMA D029 2Budo 1901=0028
ATARCRS 1901=0028 5 DIODE=PWA RE:T 400V TSOHA DO=29 28480 1901=0028
ATARCRY §1901=0028 5 DIODE=PWR RECT 400V 7S0MA D0=39 28480 190i=0028
ATAZCRS 1901=0028 5 DIODE=PWR RECT wgoV 7S0MA DOs29 28udg 190i=0028
A7A2CRg 1901=0028 L DIODE=PWR RECT 400Y 750MA DQOe29 2pdso 1901=0028
ATAZERY 1901 =0028 5 DIODE=PWR RECT dooV TSOMA DOeg9 26480 1901=0028
A7AZEL 1251=0600 o 12 CONNECTOR=86L CONT PIN {,16=MMaBBCL8Z 80 28480 18S1wn600
ATARER 12510600 [ CONNECTOR=8GL CONT PIN {.id=MMeBSC=8F 80 28480 188i=0p00
ATAZEY 12%1=0600 0 CONNECTOR=86L CONT PIN i,14eMieBSC=8Z 80 28480 §251=0600
ATAGEY 125108600 1} CONNECTOR=8GL CONT PIN 1,14eMMeBSl=07 %G 28uBp i2%i=0600
ATAZES 12510600 0 CONNECTOR=8GL CONT PIN 1,14=MMeBSC=82 &8 28480 1251=0600
ATARE® 125i=0600 0 CONNEETORe8CBL CoNT PIN 1.id=MM=BEC=RZ BQ 2EAB0 1R81=0600
ATARE? 1851=0600 ] CONNECTOR=86L CONT PIN 1,14=MM=g8C=87 8Q 28480 125ie0p00
ATAZES 1251 =0600 o CONNECTOR=26L CONT PIN |, $deMM=BEC=87 80 28480 1251=0600
ATARIL 1200=0%07 2 B0CKEY=IC {6uCONTY DIP=SLDR 28480 1200=0%07
A7AgLi 9100=1636 3 1 INDYCTORRF=CHaMLD §10UH 5% ,1660%,385LE 28480 G100=1656
A7A2L2 9i49=0178 ] i INDUCTORRFPaCHe=ML D 12UR 10X 660X 385LG 28480 Sla0=0i78
ATABMP 1205=0030 7 2 HEAT SINK 70=5/70=39=g8 gB4Bo 1205=0050
h7haMEa 1205=0050 7 HEAT 8INK T0=5/70e}f=Cl 26480 1205=0050
ATABMPY 120%5=05%09 9 i HEAT SINMK 86L TO=220e(8 28480 [20%=0%09
Lya2al 150=04048 0 i TRANBISTOR NPN 81 TO=ig PDalp0MH 2adpl 1p54=0404
ATARRR 185300281 9 1 TRANBISTOR PNP 2Na%cTh &I 10-15 PRBUGOMH ouTL3 2N290TA
A7ARG3 18540071 7 TRANSTATOR NPN 81 PDHIQOMW FTERQ0MHI 28480 1854m0Q7
A7azad 18850420 2 t TRANBIBTOR J=FEY 2N4391 NaCHAN DaMODE 0129% aNuzsy
A7h20S 18530314 9 1 TRANSISTOR PNP 2N2908a 81 TO=3% PDm&OOMA payis 2H29058
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Table 6-3. Replaceable Parts (Cont’d)

Replaceable Parts

. Reference HP Part |c 2 Nifr
| e C Description Mfr Part Number
| Designation | Number |p| GtY piio Code
| ATh2a8 185420637 1 1 TRANSISTOR NPN 2N22194 81 T0=S PDESQOMN 01298 EN2R194
| apaamy 081120698 1 1 REBISBYOR 91K 1% 1256 PRW TCEQ+aS 20480 08112089
| ArAzR2 0Bli=pb40 |5 1 REBIBTOR 100K ,01% »125W PWN TCaQe¢=10 2808y 0811=0pd0
| ATARR3 0757=0460 1 i REQIBTOR 61,9K 1% 412354 F TCep+=100 24546 Clmi/fB=T0nb|92aF
| arazad 0698e3162 |0 i RESISTOR U6.4K 1% o12%W F TCuo+=100 20546 | Clel/ffeT0ebbideF
| Araans 069823155 1 3 | RESISTOR 4,64K 1% ,1250 F TCuQ+=100 24546 | Clel/8=TombsdisF
| Arhare 2100=3210 6 1 RES18TOR=TRMR 10K 10% C TOP=ADJ iTRN 28480 21003210
| arazr? 2100=3214 0 1 REBIBTOR=TRMR 100K 10%°C TOPeADJ i=TRAN 28480 2100=5214
| A7AzRB 0757=0442 9 2 | RESISTOR jOK 1% 1850 F TCRO+=100 24546 Clm)/BaTCel0ddar
| ATARRY 0787=0042 9 REBIITOR 10K 1% 1250 F TCm0ee100 24546 Clmi/BuT0nl002=F
| ATAZRIp 0757=0274 |5 t RESISTOR 1,21K 1% ,12%A F TCmoe¢sloo 20506 | Clei/8aTOomizlieF
: ATARRY 07570280 3 i RESIBTOR 4K 1x ,12%W F TCm0+=100 2USub Cldoi/BaT0si00]=F
| aTamta 0757=0038 3 2 | REBISTOR 5,11K 1% ,125W F TCe0+=100 24546 | Cclel/BaT0uBiflep
| ATARR13 069823136 |8 1 RESIBTOR 17,8K 1% ,i25W F TCBO4mlo0 24546 Clel/BuTi=i782aF
| aTARRia 0757=0046 |7 1 RESIATOR Sii 1% , 185N r TCE0em100 24548 Glel/Bat0ab]iRaF
| ATAZR1S 0698=3042 9 1 RESIBTOR 237 1% 125K F TCu0esl00 ELLTT Cle]/8oToa 3T el
| arnamyg 0757.0438 |3 REBISTOR S, 11K (% 1254 F TC8geai0g 24546 | Clet/BuToabygiaF
| ATAZRIY NOT ASSIGNED
A7TARR1B 075720279 0 1 RESIBTOR 3,16K 1% ,125W F TCBo¢e100 20546 Clel /BaTQnblblel
ATAZRID 069820085 9 i RESIBTOR 2,61K 1% 1254 F TCE0+=100 204546 CHel/BatOeRbll=pF
ATARREp 0678=34358 3 1 RESIOTOR 147 1x ,123W F TCmos=l00 24846 Chml/BuTOnl 4Pl
| ATARR2§ 0811=11085 |5 1 RESIBTOR 10K ,01% .0%8 Pun 7CROs=i0 20840 140m1/20a1 00207
| aTazraa Daii=g569 7 1 REBIBTOR 1,1421K ,01% ,05W PWW TCele=ig 2ng9do 140wt /gl LUBR] =T
| hrharay 069821153 i RESTBTOR 4,b4K §% ,1258 F TCBOe=iOQ 20848 Clw)/BaToalbl]eF
ATAZREY 0757=0429 4 2 RESISTOR 835 1% 1250 F TCa0+=100 20546 CHel/BaTOuBRSRar
| ATARR2Z 0698=31%0 ] | RESIBYOR 2,37K 1% ,12%W P TCEO+=100 20548 Clal/BaTl=2d?l=F
| arazrae 0698=3153 i RESIBTOR 4,60K 1% 1250 F TCEO+=100 24548 ChuliBaTOndblleF
| A7haray 0757=0021 4 RESISTOR 82% 1x ,1350 F TCE04#=100 U546 | Clei/0aT0aB25Ral
| ayARTRy 1251=0600 |0 CONNECTOR=S6L CONT PIN 1,18=MMaBSC3Z 8@ | 28480 1251=0600
A7A2TR 125120600 |0 CONNECTOR=BGL CONT PIN 1,i4eMM=BSC=2Z 80 | aBugp 125100600
mam 1251=0600 |0 CONNECTOR=8GL CONT PIN 1,14=MM=p8C=8Z 80 | 28480 125120600
A7ARTPY 12540600 |0 CONNECTOR=8GL CONT PIN 1,j0-MM=88C-8Z 88 | 28480 1251=0600
| araauy 1820=1903 |5 1 I DRVA TTL DSPL DRVR 07263 9368PC
ATARU2 1810=0347 8 2 NETHORK=RES 8=81P2,2K OHM X 4 01§21 2088222
ATaRuld 1810=0347 @ NETWORKORES 8=83P2,2K DHM X 4 01121 208@222
A7ARu4 182620587 1 g IC CONY 18e01PuP 17856 LD121cy
ATAZUS 1826w0588 2 1 IC CONY 160DIPep 17888 Lotaoey
ATARUG 182b=0122 |0 1 ic 7805 v RGELTR To=220 07263 7805UC
| Araur 182620261 8 4 IC OP AMP LOWsNOISE TOe99 28480 1826m0201
N 1902ep625 0 1 DIODE@ZNR {N829 .2V 5% DO=7 PDm,2SW o473 {NB2%
| aTARVRR 1902=3149 9 i DIODE=INR 9,09V 5% DDa3S PD=, 4K 28480 190223149
| AThayRg 190223193 3 2 DIDDE=ZNR 13,3V 5% D0=35 PDs 4w 28480 190223193
| AThavRg 19023193 3 DIODE=ZNR 13,3V 5% DO=35 PDs ap 28uko 190223193
| arkaxua 12000839 |7 1 | 80CKETeIC 18sCONT DIP DIPSLODR 20680 | 1200e0539
| ATaRxus 120020507 |9 BOCKET=IC 16=CONT DIP=BLDR #8460 120020507
b DPM DRIVER MISC PARTS
E 0B445-00056 5 1 SUBCHASSIS-DPM DRIVER MOUNTING BRACKET 28480 08445-00058
0520-0128 8 o SCREW-MACH 256 .312-IN- LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
k| 2190-0014 ] 7 WASHER-LK INTL T NO. 2 .088-IN-ID 28480 2190-0014
| 2200.0102 2 5 SCREW-MACH 4-40 .25-IN-LG PAN-HD-POZI 0000g ORDER BY DESCRIPTION
e 23600115 4 2 SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 000co ORDER BY DESCRIPTION
[" 4 2510-0046 a9 2 SCREW-MACH 8-32 .375-IN-LG 82 DEG Q000D ORDER BY DESCRIPTION
3 ATW1 08445-60040 3 1 CABLE:DPM DRIVER/DISPLAY 28480 08445-60040
| A 08445.60041 4 1 WIRING HARNESS-DPM DRIVER INPUT 28480 0844550041
i 12510143 L} 1 CONMECTOR 14-PIN F MICRO RIBBON 23480 1261-0143

e et LT TN,

See introduction to this section for ordermg information
*Indicates factory selected value
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Replaceable Parts Model 84458

Table 6-3. Replaceable Parts (Cont’d)

Reference HP Part |c| A, s Mir
Designation | Number |b Qty Description s Mfr Part Number
CHASSIg PARTS
By 3160=0088 7 1 FAN=TBAX 3%=CFM {15V So/e0eHz 1,5KVeDIEL 2880 3leo=0088
c1 0160=3451 i 2 CAPACITOR=FXD [0iUF +80=20% 100VDC CER gAadg 0160=3451
c2 0180=3451 1 CAPACITOR=FRD ,01UF +80=20% (00VDEC CER 28480 0160=3451
FLi 0960=0159 6 i FILTER=LOW PASS Qul,B GHZ 2Bad0 0960=0159
(DELETE FOR OPTION od4)
J1 12500914 7 2 CONNECTOR=RF ARCaN FEM UNMTD SgelnM 28480 1250w0914
Jt 1250=0909 4] 2 CONNECTOR=RF APCa7 HERMAPHR UNMTD S0=0#M 28480 1280=0909
(POR OPTION o0l ONLY}
v 12850=0919 -} 3 CONTACTeRF CONN BER 1FC-N FEMALE abeo 13i=149
J1 12850=0818 ] CONTACT=RF CONN CONTACT ABSY 0R6HO 131e1 084
(POR OPTION 001 ONLY}
J2 1250=0914 7 GONNECTOR=RF APCoN FEM UNMID S0=0HM 28480 1250=0gid
Jz 1250=0909 0 CONNECTOR=RF APCe? HERMAPHR UNMTD Sp=0HM 28480 1250=0909
CFOR OPTION 001 OHWLY)
J2 12500915 3 CONTAET=RF CONN SER APCeN FEMALE 086480 13]={d9
1250=0816 8 2 CONTACT=RF CONM CONTACT Assy 02640 131=1084
(FOR OPTION pof ONLY)
J3 NDT ASBIGNED
Jg 1250=0418 3 1 CONNECTOR=RE BNC r!m 8GL=HOLE=FR S0=0HM 26480 1250=0418
Jg 1@%51e2214 & 1 CONNECTOR 17=PIN M O BERIES 28480 1251=2214
Ky 0840500011 | 8 2 SWITCM,PRECTISION, COANIAL 28uBg 0844Smp001
tnELETE FOR oPTION QO0Y)
L 080US=00043 | 8 BRITCH,PRECISION, COAXIAL 2848q 0EUUS=60011
(DELETE FOR DPYION 004)
Mpl 28i0=0101 T 4 SCREW=MACH 8«32 ,312=INeLG PaN=HMD=POL] gogoe ORDER BY DESCRIPTION
upg 25100101 7 BCREW=MACH Ba33 .!li-!N-LE PANHD=POZT oL000 ORDER 8Y DEBCRIPTION
e s 219020017 4 8 WASHER=LK HLCL NO, 8 ,I68eIN=ID 2848 21%0=0017
Ry 215080017 4 WABHEReLK HLEL NOD, & ,16B8=INeiD 2EuBQ 21900047
ups i281=p218 ) 2 LOCK=BUBMIN D CONR 2Eatko 1251=0218
upo 12%5i=p0218 ] LOCK=8UBMIN D CONN 28480 1251=0218
MRy 500020305 7 2 THSULATORICONNECTOR 28480 S040=0345
Mpg 504020345 7 INBULATORICONNECTOR 28480 5040=0348
Mpg 21900016 3 1 HABHER=LK INTL T 3/8 IN ,377elN=ID 28480 2150=0016
LEAY 2950=0001 8 7 NUT=HEX=DBL=CHAM :re-:z-rnn s 0F 4= NaTHK 00a00 ORDER BY DESCRIPTION
MPil 0360=1190 5 1 TERMINALeBLDR LUG PL®MTG POR=m3/&=5CR 28480 036091190
uPLR 2950=0001 8 NUTeHEXaDBLaCHAM 5/8=32=THD _09d=INaTHK 00000 ORDER BY DEBCRIPTION
Mei3 2200=0193 2 2 BCREW=MACH U«lD ,B7SeiNalG Pln-wo-#uzt 00000 ORDER 8Y DESCRIPTION
MELO 2200=0153 2 SCREN=MALH dmd) ,B75=INalG PANHD=POZI 00000 ORDER gy DEBCRIPTION
upls 2190=0018 % 10 WABHEReLK HLCL NO, & i4i=IN=]D 28480 2190=0018
MELE 219020018 5 WASHER=LK HLCL NO, & ,i4i=IN=ID 28480 2150=0018
WPy 3050=0108 & 6 WABRER=FL MTLL ND, § 125=IN=iD 28480 1050=040%
MPLB 3050=010% & WASHERFL MYLE NO, & [125eINelD 28480 5050=0108
Wpie 2310=0104 7 BCREWeMACH Be32 ,312=INsLG PAN=HD=POZ] 00000 ORDER BY DEBCRIPTION
HEZD 251020101 ) BEREWMACH 8232  5i2=iNail PAN=MDePOZ] 00000 ORDES 8Y DEBCRIPTION
upay 2190=0017 ] WABHEReLK HLCL NO, B ,16BeINaip 28480 2i%0=0017
] 219020017 ] HABHER=LK HLCL NO, 8 (i68=IN=ID 2By8p 2I680=0087
MP23 3150=0224 2 1 FILTER=AIR EXPmAL 3oWD 3,938sLG 26489 3150=0224
Mpag 2510=-0048 1 16 SCREWSMACH 8=32 ,438-INeLG B2 CEG 0ee00 ORDER BY DESCRIPTION
MERS 0BU4S=0008Y | 4 1 BAFFLE, AR 28480 0BudS=00021
LLET 23b0=0121 2 4 SCREW=MACH &w32  YolNeLG PANeHD=FOZI o0oo0 ORDER 8Y DESBCRIPTION
upel 2360=0121 2 BCREW=MACH 6=32 ,S=INelB PAN=HD=POZI 00000 ORDER BY DEBCAIPTION
ME2B 2560=0121 2 BCREW=MACH 6=32 ,S=INeLG PAN=HD=POZ] 00000 UORDER BY DESCRIPTION
HpRe 2ibo=0121 2 BCREW=MACM 6232  SalNalG PANsHD=POZI 00000 URDER By DEBCRIPTION
wp30 3050=0068 ) i2 WABHER=FL MTLL NO, & 147=IN=}D 28080 30800086
MegY 3050=0086 8 HABHER=FL MTLE ND, & ,147=IN=ID 28a8g 30500066
Mpig 1050-0006 8 HABHER=FL MYLE ND. & oi4TelNe}D 28480 3050=0068
vRpsy 10%50=0060 8 MABHER=FL MTLE NGO, & 147=INsID 204680 3050m0066
upsd 2190=0018 5 HABHER=LK HLOL NO, & (i81leIN=ID 28480 2i%0=0018
P55 2190=0018 5 WASHERaLK HLCL NO, & ,141eIN=lD 26480 2190=0018
MpSa 2190=0018 5 NABHER=LK HLCL NO, & .141=IN=ID 28460 2190=0018
up3y 2190=0018 5 WABHER=LK MLCL NO, & oj4i=IN=3ID 28460 2150=0018
MPI8 2420=0003 T i9 NUTwHEXoDBLeLHAM b-ll- HD 094=IN=THK gooce ORDER By DESCRIPTION
Mp39 2080=0003 7 NUTeHEX=DBL=CHAM ba32=THD ,094=TN=THK 00000 URDER BY DEBCRIPTION
MP&O 2020=0003 ? NUToHEX=DBEL=CHAM 4=32eTHD ,094elNeTHK 00000 CRDER BY DEBCRIPYION
MPay 20200003 7 NUTaHEXaDBLuCHAM 6232aTHD ,098nINeTHK poOGD GRPER 8Y DESCHIPTION
npsg 2360=0192 7 13 BCREWeMACH &=32 ,25=IN=LG 100 DEG 80000 ORDER 8Y DEBCRIPTION
MBa g 23b0=0192 7 BEREWeMACH 6232 ,25=INeLb 100 DEG 00000 ORDER 8Y DESLRIPTION
MPGG 25100103 9 ] SCREWeMACH B=32 _373eiNel0 PAN=HD=PDZ] 60000 ORDEM aY DESCRIPTION
MPAS 2510=0103 9 SCREWMACM 8e32 ,375=INeLB PANeHD=POZ] 60000 ORDER BY DEBCRIPTION

See introduction to this section for ordering information
614 *Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c A Mfr
Designation | Number |D Qty Description Code Mir Part Number
MPLG 305000066 8 HABHER=FL MTLL NO, & ,187=IN=1D 26480 3050=0006
Mpay 3050=0068 8 WABHER=FL MTLC ND. & o187=IN=1D 2B4ag 5050=00b6
MP4S 219020017 4 WASHER=LE HLEL NO, 8 ,16B=IN=ID 28480 219020017
Hpase 219020017 L] WABHER=LK HLCL ND, 8 ,ibB=]NelD 28480 219020017
HPSQ 2510=0048 1 BCREW=MACH 832 ,438=INeLG 82 DEG 00000 ORDER BY DESCRIPTION
MRS 2510=0048 1 SCREWSMACH Bs32 ,438=1N=LG 82 DEG 00000 ORDER 8Y DESGRIPTION
upE2 2200=0109 8 2 SCREW=MACH 4=00 ,4358elN=LG PANeHD=PDZI 0e000 ORDER BY DESCRIPTION
MBS 3 22000109 8 SCREWSMACH Jod) ,438sINa=LG PANeHD=POZ] 00000 ORDER BY DEBCRIPTION
4pSa 219020004 @ 2 WABHERSLK INTL T NQo 4 ,185elk=}D 28480 219020000
MpS5 2190=0004 9 HABHER=LK INTL T NO, & ,115=IN=ID 286480 2190=0004
MRS 226020001 g 2 NUToHEX=DBLaCHAM 0e80aTHD ,094=INaTHK 28480 2260=0004
h MpST 2260=0001 5 NUT=HEX=DBL=CHAM Umf0nTHD ,09UslNeTHK 20480 2260=0001
: MRS58 2360=0192 7 SCREW=MACH se32 ,25=INelLG 100 DEG 00000 ORDER BY DESCRIPTION
& Mp5e 2386020192 ? SCREW=MACH 6232 ,25=IN=LG 100 DEG 00000 ORDER Y DEBCRIPTION
MP&D 251020103 9 BCREWeMACH 8232 ,375=INsLG PAN=HD=POZI 00000 ORDER BY DESCRIPTION
MPH 291020103 9 SCREN=MACH 8032 ,375=INul0 PAN«HD=POZI 00000 DRDER BY DESCRIPTION
MPe2 30500068 3 WASHER=FL MTLL MO, & 147=IN=ID 26480 1050=0066
HPe3 3050=0060 (. WABHER=FL MTLC ND, & ,147=INelD 28480 3050=0066
Mpoy 219020017 4 WABMEA=LK HLEL NO, B 16B8=iN=1D 28480 2190=0017
4 PS5 219000017 4 WASHER=LK HLEL NO, B ,la8eINeID 28480 2190=0017
s 1YY 251000088 i SCREW=MACH 8=l ,u3B=IN«LG B2 DEG 00000 QRDER 8Y DESCRIPTION
i LLIY 2360=0118% 4 Y SCREW=MACH &e32 ,3i2=lNolLG PAN=HD=POZI 00000 ORDER BY DESCRIPYION
i Mpes 0360=0001 5 i TERMINAL=BLDR LUG LK=MIG FOR=k&=3SCR 26480 036020001
;; HPa® 051020075 FH 8 HUT=AHMETolaTP ge3@=THD ,SaWD 87L 28480 051020075
i HPTO 2510=0048 1 BCREW=MACH 8=32 ,038=IN=LG 82 DEG 00000 ORDER BY DESCRIPTION
A Mp71 2360=01% s L] BCREWeMACH 6a32 ,375«IN=LG 100 DEG 00000 ORDER By DEBCRIPTIQN
i Mpy2 23602019% i SCREW=MACH §=32 ,375=INalLG 100 DEG 00000 ORDER 8Y DESCRIPTION
! MRS 2360=0192 7 BCREH=MACH 6=32 ,25=IN=LG 100 DEG 00000 ORDER BY DESCRIPTION
1 WeTa 051020078 2 NUT=8HMET=U=TP b=32=THD ,3=WD 87l 28480 0510=0075
A up7S 2360=0102 7 BCREW=MACH 6e32 ,25=IN=LG 100 DEG 00000 ORDER 8Y DEACRIPTION
§ MPTH 23600192 7 SCREn=MACH 6232 ,25=INelLG L00 DEG 00000 ORDER @y DESCRIPTION
& MpY7 08443=00021 | 2 1 BRACKET, FRONT PANEL 2B4B0 0B443e00021
i Mp7R 2510=0008 1 BCREWaMACH Be32 ,u38=INeLE 82 DEG 00000 ORDER BY DESCRIPTION
A3 Hpy o 2510=0008 1 SCREW=MACH Belp ,a38=INeLG 82 DEG 00000 ORDER 8Y DEBCRIPTION
i MPRD 2510=0048 H SCREWMACH 8=32 ,038aINsLG 82 DEG 00000 ORDER By DESCRIPTION
: L 21%0=0100 0 2 HABHER=LK INTL T 7/1& IN ,439=IN=ID 28489 21%0=010
£ Hpa2 293p=0132 b 2 NUT=HEXRDBL=CHAM 7/16m28aTHD ,094=IN=THK 00000 QRDER aY uascn:vr:uu
3 Mpa3 2190=0022 1 3 WABHERaLK INTL T 3/8 IN ,384sIN=ID 28480 2190=0022
f MpaY 2950=0001 5 NUT=HEXaDBL=CHAM 3/8=33aTHD ,094=INeTHK 00000 GRDER By DEBCRIPTION
3 MPBS 1400=0025% 0 2 CLAMPeCABLE ,50D1A o5S=WD NYL 26480 1400=002%
%
3 NPEH 1400=0025 ] CLAMP=CABLE o5=DIA oF=HD NYL 26480 L400=002%
P HpET 2360=0197 2 8 BCREN=MACH be32 ,375=1NelG PANeHDePOZI 00000 ORDER BY DESCRIPTION
ﬁ MPan 2350=0197 2 SCRENaMACH 6732 ,375=INelG PAN=HD=POZ] 00000 ORDER BY DESCRIPTION
3 MPBH 219020018 5 WABHER=LK MLEL NO, & ,iateiNelD 20480 2190=0018
-4 Hp9g 21%0=0018 5 HABMER=LK MLCL NO, 6 ,18ieINelD 28080 2190=0018
1l
i wpgl 305020036 & 10 WASHER®FL LAM NO, 2 .094eINe]D ZBGB0 3080=0056
4 upog 305000056 [ WASHEReFL LAM NO, 2 ,094sINelD 20adg 3050=0056
= upg3 2190=0022 | WASHER=LK INTL T 3/B IN ,3BU4=IN=1D 28480 2190=0022
L LT 29500001 8 NUT=HEX=DBEL=CHAM 3/8e32eTHD ,094=INaTHK 00000 ORDER BY DEBGRIPTION
3 HP9S 29500001 3 NUToHEX=DBLeCHAM 3/82322THD ,094=INaTHK 06000 ORDER @Y DESCRIPTION
4 MPRY 2199=p022 i WABHER=LK INTL T 3/8 IN ,3B84sINaiD 28480 2190=0022
Mp97 2950=0001 8 NUToHEX=DAL=CHAM 3/Be32aTHD ,09U=lNaTHK 00000 ORDER BY DEBLCRIPTION
3 MEOE 295020001 8 NUTeHEX=DBL=CHAM 3/8232eTHD ,0%u=INaTHK 00000 ORDER BY DEBCRIPTION
i Mpa9 2360=0115 4 BCREWMACH 6m32 ,3i20iNelG PAN=KD=POZII 06000 ORDER BY DEBLRIPYION
1 LLSE T 2360°011% 4 BCREW=MACH 8e32 ,312°INeLG PAN=HDsPOZ1 00000 ORDER BY DEBCRIPTION
MP101 219020037 b & | WABMERsLK INTL T 1/8 IN .2%62IN=ID 28480 2190=0027
MP102 2190=0027 6 WASHER=LK INTL T 1/4 IN ,256eIN=ID 28480 219000027
) MP103 2950=0006 3 1 NUToHEX=DBL=CHAM 1/4e32aTHD ,094=IN=THK 00000 ORDER BY DESCRIPTION
) RLATT 219020027 6 WASHER=LK INTL T {/4 IN ,256eiN=ID 28480 2190=0027
1 MP10S 219020027 b WABHER=LK INTL T 1/0 IN ,25&eIN=ID 28480 2190=0027
H MP106 29%50=0006 3 NUTeHEX=DBL=CHAM 1/832aTHD ,094=IN=THK 00000 ORDER BY DESCHIPTION
i MPL1OT 2510=00a8 i SCREW=MACH 8232 ,438e]NeLG 82 DEG 00000 DRDER BY DESGRIPTION
- 4 HP108 2510=0068 i SCREW=MACH 8a32 ,43B=]N=LG 82 DEG 00000 ORDER BY DESCRIPTION
F MP109 23100048 i SCREWoMACH B=12 ,G3B8=TNe|,G 62 DEG 00000 ORDER 8Y DEBCRIPTION
& MPilo AIb0=0192 7 SCREW=MACH =32 ,25=INsLG 100 DEG 00000 ORDER BY DESCRIPTION
4 el 2360=0192 7 BCREW=MACH be32 ,25=INe,G 100 DEG 00000 ORDER BY DESCHIPTION
2 MPiIR 0510=0075 2 NUT=3HMETaUaTP boldaTHD ,S«WD BTL 2848 0510=0075
1 P11l 2510=0008 1 BCREW=MACH 832 ,43B=IN=LG 82 DEG 00000 ORDER BY DESCRIPTION
A MPila 2380=0117 6 17 SCREW=MACH 8=32 .1?!-!N-Lu FANeHD=POZI 00000 ORDER 8Y DESCRIPTION
4 MP11S 2300m0117 ] BCREW=MACH b=32 ,375=INa=Li PAN=HD=POZI 00000 ORDER gY DESERIPTION
4 HPLle 2190=0007 2 i3 NABHER=LK INTL T NO, & ,14]=IN=ID 28480 2190=0007
% uPLL7? 2190=0007 2 HABMER=LK INTL T NOo b ,1di=INeiD 28480 2190=0007
: Me118 2042020003 7 NUToHEX=DBLaCHAM §232aTHD ,098eINaTHK 20000 ORDER BY DESCRIPTION
h: wPii9 202020003 7 NUTeHEXSDBLECHAM 6232aTHD o0%UsINsTHK 00000 DRDER pY DEBCAIPTION
ME{2o 2510=0048 i SCREW=MACH 8232 ,038-1f=LG B2 DEG 00000 ORGER BY DEBERIPTION
A

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

Model 84458

Reference HP Part |c S Mir
Designation | Number |0 Oty Description Coda Mfr Part Number
MP12y 2200=0147 i 4 SCREW=MACH 4=4) ,S=INeLG PANeMD=POZI 00000 ORDER 8Y DESCRIPTION
MPiZ2 2200=0147 & SCREW=MACH 4ed] SeolN=LG PAN=HD=POZ] 00000 ORDER gY DEBCRIPTION
MPL23 2190+0119 7 a WABHERwFL MTLL 15,32 IN [48=IN=ID 28480 2190=0119
Me12n 2190=011% T WABHER=FL MTLC 15/32 IN ,48eINeID 28480 2190=0119
MP1RS 5050~0105 6 HABHER=FL MTLC NO, 4 ,f25=IN=ID Z8uBp 3050%0105
MPiZg J080=0108 & WASHER=FL MTLC NO, 8 . 128=]N=]D 28480 3050w0108
MPiET 0510=007% 2 NUT=SHMEToUsTP s=lg2=THD ,SsWD STL 28080 0510=007S
upiza 05100048 9 1 THREADED INBERT=EXP 6=32 ,222=-LG 887 2Budg 0510=0048
NPige 2360=0192 1 SCREN=MACH 6s32 ,25=[Nwli 100 DEG 00000 DRUER BY DESCRIPTION
#pido 2360=0192 7 BCREN=MACH 6=32 ,25=INsLG 100 DEG 00000 DRDER BY DESCRIPTION
Ll €1 23600117 & SCREW=MACH &=32 375=lN«LE PAN=HD=POZI 40000 ORDER By DESCRIPTION
Mpy 32 2190=0007 2 WABHER=LK INTL % ND, & ,iti=IN=iD 28480 2150w0007
MP133 2420=0003 7 NUTaHEXeDBLoCHAM §m32eTHD ,098=]IN=THK 00000 ORDER @Y DEECRIPTION
M@y 30 2360=0115 4 SCREW=MACH &=32 ,312e]HulG PaN=HD=POZI 00000 ORDER 3Y DEBCRIPTION
MP136 2360=0115 4 SCREW=MACH &e32  XidelNaLG PAN=HD=FOZI 00000 ORDER BY DESCRIPTION
MEB136 2380e0117 & BCREW«MACH ba32 ,375wlNall FANeHDwPOZI noooe ORDER BY DESCHIPTION
upi37 2360=0117 & BCREWWMACH 6232 I75=NeLG FAN=MD=POT] 20000 ORDER BY DEBCRIPTION
MP138 2360=0117 6 SCREW=MACH 6e32 ,375=INulG PAN=HD=POZI 60000 ORDER BY DESCRIFTION
Mp1359 2360=0117 b BCREW=MACH 832 37S=INeLG PAN=HDsPOZI 00000 ORDER &Y DEBCRIPTION
MPup 23000117 (1 BEREWMACH g=32 ,375=INalG PANaHD=FOZI 00000 | ORDER Y DESCRIPTION
MELa] 2360=0117 4 SCREWsMACH 6932 ,3TSmINeLG PANSHD®POZ] 00000 ORDER BY DESCRIPTION
MELaa 21900007 2 WABHERsLK INTL T NO, & ,14isINeID 28u80 2i90w0007
Mpiad 219620007 2 WABMER=LK INTL Y NO, & ,18i=INeID 264Bo 2190=0007
ME{ay 219020007 2 WASHERwLK INTL T NO, &  fd4ieINalD 28480 g190m0007
Hpias 2150=0007 2 WABHER=LYX INTL T NO, & ,ld4inlNelD 28469 2180=0007
Mpi4s 219¢0=0007 2 WABHER=LK INTL T NO, & ,141eINelD 284890 2190=0007
MpLAT 2190=0007 2 WABHEReLK INTL T NOo, & ,ildi=sfNelD 28480 2i50=0007
WPy 48 2420=0003 7 NUToHEXoDBL=CHAM 6320THD ,09GslNaTHE 60000 ORDER BY DEBCRIPYION
MPL4o 252p=0003 7 NUT=HEX=DEL=CHAM e=32eTHD ,094=IN=THK 00000 ORDER BY DESCRIPTION
MP150 #020=0003 b NUTwHEX=DBLuCHAM s=32aTHD ,09GelNaTHK 00000 GRDER By DESCRIPTION
MP15g 2820=0003 1 NUToHEXaDBL=CHAM te3@eTHD ,09delNeTHK o000 URDER BY DEBCRIPTION
%p152 2420=0003 T NUTeHER=DBLRCHAN be=3@=THD (0F4=]N=THK 20000 ORDER BY DEBCRIPTION
®pys3 2420=0003 7 NUT=HEX=DBL=CHAM =32=THD ,094=IN=THK 00000 ORDER BY DEBCRIPTION
LT 2510=0048 H SCREw=MALH 8=32 ,438=IR-LG &2 DEG popen DRRER BY DEBCRIPTION
Mp15g 2200=0147 ] BCREW=MACH deldQ ,S=lNelLG PANeHD»PDZ] ao0on QRDER BY DEBCRIPTION
upise 2200=0147 4 SCREWeMACH Q=00  SelN=LG PANwHD=POZI 00000 ORDER 8Y DEBCRIPTION
upi57 2190=0119 7 HWASHER=FL MTLC 15/32 IN ,48sINeID 2Busp 2190=011%
Wp15e 2190=0119 T WABHER=FL, MILC 15/32 IN ,d8=IN=iD Z84t0 21900119
up159 3050=010% & WABHERSFL MILEC NO, 4 ,135e1NeID 28480 3050=0105
LLER 1] 30%0=010% L] HABMER=FL MTLC NO, 4 l25=IN=]D LT 3050=0105%
Wpibl #360=0192 7 GCREW=MACH 6=32 ,25=INwLG 100 DEG 00000 ORDER Y DESCRIPTION
VP62 2360=0192 7 ACREWsMACK ¢»32 ,25=INsLG 100 DEG 00000 ORDER BY DEBCRIPTION
Bi83 1400=0017 9 2 CLAMP=CABLE ,31p=DIR ,375=KD NYL 28480 jdoo=0017
uplby 1300=0017 9 CLAMP=CABLE o312=01A o375=nD NYL 28080 1400m0017
MP1 65 2300=0197 2 SCRENMACH 6232 ,375eiNelG PANsHD=POZ] 00000 ORDER BY DEBCRIPTION
upibd 2360=0197 2 BCRENSMACH 6=32 ,375=IN=i( PANeHD=POZI 00000 ORDER mY DESCRIPTION
MPLGT 305020056 6 WASHERwFL LAM ND, 2 ,0%anlNsID 2BUBY 30500056
MPled I050=0058 [ WABHER=FL, LAK ND, @ (0S4=INelD gbugg JoSo=goSe
WPy 59 3050=0056 B WABHERsFL LAM NO, 2 ,098=INs1D Z8udo 3050=0056
MpiTD 305020056 b WABHER=FL LAM NO, 2 (0%94«INsID 28480 1050=0056
MpiTi 2190=0018 5 WASHER=LK HLEL NDo & oldi=Iheil 28480 2190=0018
HB172 2190=0018 5 WABHERwLK HLEL NO, & ,141=INeID 26489 2190=0016
MPLTE 2420=0003 7 NUTsHEX=DBL=CHAM Bo32=THD ,0Fd=INeTHK ooeoo CRDER a8Y DESCRIPYION
MpLTO 24E0=090% ? NUTeHEXoDBLeCHAM gal@elHD ,0964sINaTHK 00060 ORDER BY DEBCRIPTION
MPLTS 2360=0203 1 ] BLREHeMAZH 632 625=INelLE PAN=HD=POZI 00000 ORDER BY DEBCRIPYION
HP1T76 2i00=0203 i SGREN®MACH =32 625=INelG PaN=HDePOZ] 00000 GADER gY DESCRIPTION
Mpy7Y 236000203 i SCREW=MACH 6w37 ,6@5=INelG PANHD=POZI 00Q00 GADER BY DESCRIPTION
upi78 236020203 1 SCREWsMACH 6e32 ,629sINeiG PANeHD=POZI 000600 ORQER BY DESCRIPTION
MPLT9 108500056 b WABHER=FL LAM NO, 2 (094=INsID 28480 3080=00%8
ELBET] 1050=0056 L] WABHER=FL LAM NOg 2 ,094=IN=ID 28480 3050=00%8
Mpy8y 30500058 b WABHER=FL LAM NO, & o09U=IN=ID 28480 3050=0056
MRiB2 3050=0056 ] WABHER=FL LAM NO, 2 .oﬁn-IN-lD 2848¢ 3050=00%6
MP1083 3050=0068 8 WABHER=FL MTLC NO, & ,i87=iN=10 28480 1080=0066
HEYBY 3050=0060 8 WABHER=FL MTLC NO, & ,i47=INsID 28480 3050=0006
Mp10S 3050=p0b6 8 WABMER=FL MTLC NO, & ,187<IN=ID 28480 3080=0068
MPiBs 30500066 -] WABHER=FL, MTLL NO, 6 ,l1d4TelNwip 2BUB0 3050=0068
upLey 24200003 T NUTHEKaDBL=CHAM Ga32aTHO 209 GniNe THK ] ORDER &Y DESCRIPTION
MP188 2420=0003 7 NUT=HEXeDBLeCHAM a=3Zefrl (09%4=]N=THK 00000 URDER BY DESCRIPTION
HBLE9 242020003 7 NUTHEKaDBLeEHAM §032aTHD ,09G=INaTHK 00000 ORDER 8Y DESCRIPTION
MEL®D 2020=0003 7 NUTSHEX=DBL=CHAM 632aTHD (0F4elN=THK 00000 ORPER 8Y DESCRIPTION
MPi9y 0510=007% 2 NUT=BHMETalU=TR be3daTHD ,Selp 3TL 2BUBO 0510=007%
upi92 1600=0092 i ] STRAP=CABLE ,25«DIA POLYETH 28460 1400=00%2
Hp§93 1400=0092 1 BTRAP=CABLE ,25-DIA POLYETH ZB4BD 140020092
MEL 9D 2360=0117 ] BCREW=MACH 6232 319=INslG PAN=HD=POZ] 60000 ORDER aY DESCHIPTION
HP L9 23600117 61 BCREWNMACH 632 ,375eINsLG PAN=HD=POZI ooooo ORDER &Y DEBCRIPTION
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Table 6-3. Replaceable Parts (Cont’d)

Replaceable Parts

HP Part |c o< Mifr

Q De ion
Number [D ty script Cods Mifr Part Number
2360=0117 » BCRENMACH 632 ,ATS=lNslG PAN=HD=PDZI 60000 ORDER BY DESCRIPTION
2360=0117 6 BSCREWMACH 6=32 ,37%=INeLl PAN=HD=POZI n00ao ORDER aY DEBCRIPTION
2190=0007 2 WASHER=LK INTL T N0, & ,141=INeID 28480 2180=0007
2190=0007 2 WABHER=LK INTL T N0, & o141=iNe=1D 28480 2190=0007
219020007 2 WABHER=LK INTL T NO, & 14i=INeID 28480 21590e0007
21900007 2 WABHER=LK INTL T ND, & ,181=IN=ID 28480 2180=0007
2510=0048 1 SCREWeMACH 8232 ,438=INelG 82 DEG 40000 QRDER gy DESCRIRYION
2510=0048 i BCREN=MACH Bw32 ,43b8wlNelG 82 DEG 00040 CADER BY DEBCRIPTION
0510=007% 2 NUT=BHMET=l=TP §e32=THD ,S=HD STL 28480 0510=007%
1900=0092 1 BYRAP=CABLE 25014 POLYETH 26u8o {400=go92
236020117 [ SCREW=MACH a=32 ,375w»iNeLG PANeHD=POZI 00000 ORDER @Y DESCRIPTION
2360=0117 [3 BCREWSMACK b=32 ,375sIN=LG PAN=HD=ROZ] 00000 ORDER BY CESCRIPTION
2360=0817 [ BCREW=MACH &=32 ,575=1NealG PAN=HD=POZI s0000 ORDER BY CERCRIPTION
2360=0117 b BCREWsMAGH 612 ,375=]NalG PAN=HD=POZ] go0o ORDER BY DEBCRIPTION
140020092 1 STRAP=CABLE 25014 POLYETH 28480 1400=0092
1200e0289 0 5 CABLE TIE ,082=,625=01A ,091=#D NYL 28480 10pQmoRa9
1490=0249 0 CABLE TIE ,062=,629mDIA 091enD NYL 28480 1400=0249
1400=0249 0 CABLE TIE ,0b2s,625=D1F ,0%1=HD NYL 28480 140020249
2360=0115 4 BCREW=MACH 6232 312=IN=LG PanN=HDwPOZ] 00000 ORDER BY DESCRIPTION
238020115 4 BCREW=MACH 6233 ,312=IN=LG PAN=HD=POZI 00000 ORDER 8Y DESCRIPTION
2190=0104 9 WABMER=LE INTL T 7/1g IN ,g39=IN=ID 2BUBO 2190=0404
2950=0132 & NUTwHE¥uDELaCHAM 7/15=28aTHD ,094alNmTHK 0oone | ORDER By DESBCRIPTION
0510=007% 2 NUT=BHMETUnTP sn3ZnTHD =MD 8STL 2889 051020075
23b0=015b 1 SCREW=MACH bu32 ,375=]H=LG 100 DEG 00000 QRDER 8Y DESCRIPTION
2360=0198 1 SCREW-MACH &=32 ,373=INelG 100 DEG 00000 ORDER BY DEBCRIPTION
0510=007% 2 NUTBHMETeUnTP aa32nTHD ,$=kD 8TL 284890 0510=0078
140020093 2 1 BTRAP=CABLE ,43B=DIA PULYETH 23480 1400=0093
1400=024% [} CABLE TIE ,062w,b25=D1A ,091=WD NYL 28480 1400=0209
1400=0249 ] CABLE TIE ,082=,625=D1R ,09{=WD NYL 2848y 14000249
08UG%=20004 |5 1 KNOB; KNURLED ; 28uB0 tBu4S=20004
5030=03352 9 2 BLREH=BET 2=56 ,094sINeLG CUP=PT B3T 50009 ORDER BY DESCHIPTION
30300332 9 SCREN=8ET 2-56 09UnIN=lG CUP=PT 88T 000400 URDER mY DERCRIPTION
08idS=00041 | 8 i SIAL=KNOS, PMODER 2BUBD DBYAS=0004!
3030=0105% 2 & SCREN=BET &=32 ,125=INwLG FLAT=PT ALY 00400 ORDER BY DEBGRIPTIGN
303020145 2 BCREWSSET bm32 ,125«INsLG FLATPT ALY 00000 DRDER 8Y DEICRIPTION
0854500040 | 7 1 DIAL=KNOB, ®=FINEw 28480 DBU4S=00040
3030=0145 2 SCREW=BET o=32 ,i25=IN=LG FLAT=PT ALY a0000 ORDE® BY DESCRIPTION
303020148 2 SCREW=8ET =32 L125=IN=LG FLATSPT ALY 0eoo00 ORDER BY DEBLRIPTION
0BR43=00039 | 4 1 DIAL=KNOB, “COARBE" 28480 0Bu05=00039
3030=01 6% HS BOREW=S8ET 6»32 ,125=INeLB FLAT<PT ALY 00080 ORDER 8Y DEBCRIPTION
3030.01483 2 BCREHBET 632 ,125=IN=LE FLAT=PT ALY 00600 ORDER BY DESCRIPTION
0844%5=000%59 | 8 1 BUBRPANEL, FRONT : 28480 0844500059
23600104 7 8 SCREW=MACH £»32 ,43B=INsLG 83 DEG 00400 ORDER BY DESCRIPTION
2360=0184 7 SCREN=MACH 6w32 ,43B=INsLG B2 DEG 00000 ORDER 8Y DESCRIPTION
23b0=0184 7 BEREW=MACH &a32 438=IN=L0 852 DES 00000 ORDER BY DESCRIPTION
2350=0184 7 SCREW=MACH g=32 43B=IN=LG 82 DEG 00000 ORDER gY DESCRIPTION
2360=0104 7 SCREW=MACH bul3 ,u3B=INelG B2 DEG 00000 ORDER BY DEBCRIPTION
23600184 7 BCREW=MACH 6e32 ,438=IN=LG B2 DEG a0000 ORDER RY DESCAIPTION
2560=01848 7 SCREW=MACH 6032 ,458=IN=LG 82 DEG 20000 ORDER BY DESCRIPTION
236001048 7 SCREW=MACH 6=32 ,838+1N=LG 82 DEG 00000 ORDER 8y DEBCRIPTION
08848800026 | 9 1 TOP COVER ASSEMBLY 28480 0B4LS=00026
0Ba4S=00108 | 8 i PANEL, REAR 28480 pBu4S=00108
5000=059% 1 2 COVER, SIDE; OLIVE GRAY 2a480 5000~a%9%
500028595 || COVER, 8IDE, OLIVE GRAY 28480 | 500088395
084US=00027 | 0 1 BOTTOM COVER ASSEMBLY, MOD 28480 0BUAS=00027
50600767 9 5 FOOT ABSYIFM 28480 S040=0787
5060=0767 9 FOOT ASBYLEH 28480 C0pO=076T
5060=0767 |9 FODT ABBYIFM 28480 5040=0767
5060=0747 4 FOOT ABBYRIFM 28480 5060=0767
5060=0767 L FUOT ABSYIFM 28480 50606=0767
14%0=0030 4 1 TILT BTAND 3oINeW {3,7%5=IN=0A=LG 287 28480 1450=0030
0844E=20039 | & i WINDOW, DIGITAL (FOR OPTION 003 ONLY) 28480 0B4LT=20039
0BL4UE=00106 | 4 i PANEL, FRONT (DELEYE FOR OPT, 002 & 003) 28480 08auS=p0104
0B4a5=00102 | 2 1 PANEL, FRONT (FOR OFT, Q02 ONLY} 28480 0840S=00102
0BAAS=00055 | & 1 PANEL, FRONT (FDR OPT, 003 ONLY) 28480 QBauS=00058%
08445=000%8 | ¥ i PANEL, FRONTC(FOR OPY 002 & 003 COMBINED) 28480 68448=000%8
5020=0850 L 1 TRIMIPANEL , MINT GRAY 28480 5020=6850
50600730 [ 2 PRAME A88Y13 X 16 28480 EGe0=0730
50b0=0730 b FRAME AS3YES X 14 28480 5080=0730
E000=0050 7 2 TRIMIBIDES 28480 5000=00%0
5000=00%50 b TRIMISIDES 28480 | 5000=0050
S0R0=5851 0 t | TRIMIFANELs MINT GRAY 28480 5020=0851
0844500106 | 6 t PLATE, CONNECTOR 28489 0844%5=00106
0B44%=8000% | & i TRIM STRIP 28480 GBUG3=40008
08445=00020 | 3 1 DECK ELETE 0BuuS=00020

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

6-17



Replaceable Parts

Table 6-3. Replaceable Parts (Cont’d)

Model 84458

Reference HP Part |c S Mfr
Designation | Number |0 Qty Description Coda Mfr Part Number

Ry 2100=3105 8 2 RESIETOR=VAR CONTROL CCP 100 10X LIN ECTER 2100=3105

R 2100=3105 8 REBIATOR=YAR CONTROL CCP 100 10X LIN 28480 2l00=3105

R3 0757=0459 a 1 REBISTOR S6,2K 18 1250 F TCEQewiop 2usHe Clul/8eT0a5628=F
(PART OF Wi0)

fu 2i00=3128 H 2 REBI8TOR=VAR CONTROL Wi 10K 10% LIN 2EUBD 2l00=3128
{FOR OPTION 002 ONLY)

EH 2100=3328 5 RESISTOR=VAR CONTROL WK 10K 10% LIN 28480 2100=3128
(FOR OPTION po2 ONLY) j

81 51011987 7 i SWITCH=PB DP3T=ND ALTNG j0,5A 2EOVAC 26480 31011957
{INCLUDES D8S, ME2%)

EH 3100=3229 B 1 BWITCH=ROTARY 1,250 S8TRUT CTR SPCGy 4 zB4B0 Jilo0=3ge%
(FOR OPTION 002 ONLYS

11 #100=054% H 1 TRANSFORMER, POWER 28480 G100=0545

Tt 0360e1667 ! 1 TERMINAL BTRIP 7oTERM PHEN 2,85=IN=L 28480 Cip0ebeT

1t 0360=1665 9 i TERMIMAL BTRIP 3=TERM PHEN 1,13sINelL 28480 0360=1665

L3 11s70L 7 i GABLE ABS8Y, RF RIGID INTERCONNECT (870} 28u8g 116700
(DELETE FOR OPTION QO1)

Wi 116704 9 1 CABLE AS8y, APCe7 CONNECTOGR (FOR OPT o001 28080 11B70M

Wa Biao=1370 i g CABLE ABBY 18AwWE 3=CNDLT JCKeJKT 2E4ED Big0=1378

W3 0Ba4S=b0007 | 2 1 CABLE ABSY, INTERCONNERT #6480 0Bua5=60007

LE od448=20110 | 4 F] CABLE AB8Y, RF INPUY gEuBp 08445=20110
(DELETE FOR nptxou 004)

s 08445=20110 | 4 CABLE ASS8Y, RF DUTPUT zBuBo 0BUGSe20110
{DELETE FOR OPTION 004) ’

He 080#8-20111 |5 1 CABLE A88Y, LOW PASS FILTER INPUT 2eubo 08445=20111
{DELETE FOR QPTION 004)

L oBu4SeR0112 | & 1 CABLE 488Y, LOW Pa38 FILTER ODUTRUT 28480 0BU4S=20142
(DELETE FOR ORTION poa)

We 0884820108 | 0 1 CABLE ABBY, YiG INPUY 26480 08445=20108

e 0884820109 | 1 CABLE ABSY, YIG QUTPUT 28480 0844S=20109

Wio 08445=0108 | 4 1 AC POWER DISTRIBUTION WIRING HARNESE 20480 0B4US=H0108

W10P 03b2=0063 3 CONNECTOR=8GL CONT GDISCoFEM 28480 G36E=0063

WiopP2 0562=0063 3 9 CONNECTOR=86L CONT BDISCerEM 26480 0362=0063

W10P3 0362=0083 ] CONNECTOR=BGL CONT GDISCoFEM 26480 0562=0063

W10P4 036220063 3 CONNECTOR=86L CONT QDIBC=FEM 208480 0362=0063

WI0PS 036220063 3 CONNECTOR=8GL CONT QDIACSFEM 28480 0362=0063

WI0PE 03b2=0003 3 CONNECTORe8GL CONT GDIBCeFEM z8u80 0352=0063

WI0R7 0562=0063 3 CONNECTOR=BGL CONT GDIBC=FEM F8uUBO 0362=0063

Wi0Ps 0362=0083 3 CONNECTOR®BGL CONT GDIBCePEM z8UBQ 05620083

WIGPS 036220043 3 CONMECTOR=8GL CONT RDISCeFEM 284dn, 0362m0063

Wi 0844%a560105% |1 | CABLE A88Y, DIGITAL DISPLAY(OPT 003 ONLY 28480 DBU4S=E0105

W11P1 125i=0102 5 1 CONNECTOR 14=PIN M MICRO RIEBON 26480 (E5iw0iue

Wiz 0BA4S=60L1Y | 9 1 CABLE ABSY, POWER SUPPLY 28480 05645=60111

Wi2P1 12351=015%8 3 i CONNECTOR=PC EDGE &=CONT/RON {=ROW z84l0 1e5i=0158

W12 oB4AS«80LL0 | 8 1 WIRING MARNESS, CONTROL INPUTE 28480 05445=60110

w14 oBLGS=60112 | O 1 WIRING WARNESS, MANUAL TUNE CONTROL 28480 06U4Seblle
(DRTION 002 DALY

wi4p2 12510135 & 1 CONNECTOR=PC EDGE 15=CONT/RONW 1=ROW 28480 {251=0138

(1% 3 0BAAS60109 | 5 1 WIRING MARNESS, MAIN INTERCONNECT astudp 0Eu4S=60109

6-18

See introduction to this section for ordering information
#*Indicates factory selected value
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Ja
MP1,2 J5 MP7 - 12 AS
mMP3, 4 MP5, 6 €1,2 ABF1 MP23  MP13-18  MP18-22

MP26 - 41
~— MP42 -43

W14P2

; 5 MP44 - 49
- MP155-160 i
MP1EA— ' T1
MP136 - 153  Mest
: MP52 - 56
= MP57 - 58

MP59 - 65

- MP114-119

W4
: Jws
we ' O MPT3
MPH3/ \Mpn-n
MP112~ | i :1;14
MP110 - 11— SN
MP107 - 109 <= NS MPT5 - 76
. MP77
N\ P78 - 80
51
DS1
R3
MPsg~ 100 R1 MPg5 - 82 s2 EL1
MP101 - 103 MP83 - 84
W8 R2 R4 RE 3
MP104 - 106 MPS6 - 98 MP93 - 95 MP81 - 82

Figure 6-1. Mechanical Parts Identifiable From Top of Chassis
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i
|
4

aelee o
MP7T—12  MP5—8§

~224
MP223 — 224 <75

MP222 i Tl =\

S MP175 — 190

MP191 . 1
MP221 i ;
MP184 — 201
7 (003 ONLY)
MP202

(003 ONLY)
< MP203

MP219 — 220

{003 ONLY)

MP218

22 WP214—215 MP211-213 MP210 MP206-209 MP205 = S1
MP216 - 217 B81

Fz’gure' 6-2. Mechanical Parts Identifiable From Botrom of Chassis

R1&
ATAT  MP257  MP225_ 297 5.

81 R2  WMP234-236 MP231 ~233 MP228 -230 J2

Figure 6-3. Mechanical Parts Visible on Front Panel
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Replaceable Parts

MP249

MP257

MP269

MP259
MP260
MP261
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MP267

s
MP268 U mp254

MP253
MP256

@ ; MP266 @a\
7%%9252

Figure 6-4. Cabinet Parts
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Model 84458

Manual Backdating Changes

SECTION Vii
MANUAL BACKDATING CHANGES

7-1. INTRODUCTION

7-2. This section contains information for adap-
ting this manual to earlier 8445B Preselectors. If
the serial number prefix of your Preselector ap-
pears on the title page of this manual, the contents
of the manual are directly applicable to your in-
strument. If, however, your Preselector has a
lower serial number prefix than what is shown on
the title page, you must adapt this manual to your
instrument by changing it as indicated in this
section.

7-3. To adapt this manual to your instrument,
refer to Table 7-1 and make all the manual changes
listed opposite your instrument serial number.
Make the changes in the sequence in which they are
given.

7-4. If your instrument serial number is not listed
on the title page of this manual, or in Table 7-1
below, it may be documented in a yellow
MANUAL CHANGES supplement. For addi-
tional important information about serial number
coverage, refer to INSTRUMENTS COVERED
BY MANUAL in Section 1.

NOTE

In instruments with serial numbers
listed in Table 7-1 above, some parts
have part numbers that are different
from those listed in the Replaceable
Parts list (Table 6-3) of this manual.
Unless otherwise indicated by the
“change” instructions in this sec-
tion, however, the listed parts are
the recommended replacement
parts.

Table 7-1. Manual Change Requirements by Serial Number

Serial Number, Prefix or Complete Number Male Manual Changes:
1704A A

1442A00921 through prefix 1630A A, B

1326A to 1404A00920 A, B, C

1318A A B D

1251A and below ABC. D E

7-56. MANUAL CHANGE INSTRUCTIONS

CHANGE A

Page 6-12, Table 6-3:

Delete A7, DIGITAL PANEL METER (OPT. 003), and rest of A7 portion of list.
Substitute Table 7-2 for A7 portion of Table 6-3 deleted above.



Manual Backdating Changes Model 8445B

CHANGE A (Cont'd)

Pages 8-38 and 8-39, Service Sheet 7: @
Replace Service Sheet 7 with Figures 7-2 through 7-6 of this section.

NOTE

The Option 003 Digital Panel Meter (DPM) shown on Service Sheet 7 of this
manual replaces the earlier 84458 DPM, a modified Model 34740A Display. The

modified 34740A Display is no longer manufactured for use in the 8445B Auto-
matic Preselector.

CHANGE B

Page 8-37, Figure 8-16, Service Sheet -
Change LINE ON-OFF switch wiring as shown in Figure 7-1 below.

NOTE

The HP part number of the ac LINE ON-OFE switch used in 8445B instruments,
up to and including serial number prefix 16304, is 3101-1395. The switch with
part number 3101-1957, as listed in the Replaceable Parts list (Table 6-3) and
shown schematically in Figure 8-16, is used in later 84458 instruments and is
the recommended replacement for the LINE ON-OFF switch in all 8445B instru-
ments. The two switches have slightly different wire connections.

[
A
W eyt =
: S Li0 56.2K
!
gl g
98
@®
C wio
)B E e
A6 POWER MODULE ASSY
' b = T AR T
l s -
¢ SV PSR
v 1 :
< 1 i ®H
L | i
< E ‘W\"l_:.*
| L
: &
Figure 7-1. Partial Schematic Change, LINE Power Switch Wiring, for Service Sheet 6 ( Change B) ‘

) |
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CHANGE C

© Page 6-5, Table 6-3:
* Delete AIC1 through A1C4,

Page 6-6, Table 6-3:
Delete A2C7, A2C8, and A2R36.

Page 6-10, Table 6-3:
Delete A2R36 and A3C4.

Page 8-29, Figure 8-7, Service Sheet 2:
Replace Figure 8-7 with Figure 7-7 of this section.

Page 8-29, Figure 8-8, Service Sheet 2:
Delete capacitors C1 through C4.

Page 8-31, Figure 8-9, Service Sheet 3:
Replace Figure 8-9 with Figure 7-8 of this section.

Page 8-33, Figure 8-11, Service Sheet 4:
Replace Figure 8-11 with Figure 7-9 of this section.

Page 8-33, Figure 8-12, Service Sheet 4:
Delete capacitor C4.

~ Page 8-35, Figure 8-13, Service Sheet 5:
 Replace Figure 8-13 with Figure 7-10 of this section.

Page 8-35, Figure 8-14, Service Sheet 5:
~ Delete capacitor C7.

 Page 8-37, Figure 8-15, Service Sheet 6:
Replace Figure 8-15 with Figure 7-11 of this section.

Page 8-37, Figure 8-16, Service Sheet 6:
Connect a line directly from the junction of R25 and VRS to the base of Q10, deleting R36 and C8.

CHANGE D

Page 6-18, Table 6-3:
Delete TB2.

Page 8-33, Figure 8-12, Service Shest 4:
Delete terminal strip TB2 as shown in partial schematic, Figure 7-13.

CHANGE E

Page 5-5, Paragraph 5-13:
Insert paragraph 7-6, REMOTE CONTROL AMPLIFIER ADJUSTMENT, of this section immediately

before paragraph 5-13 in Adjustments section.



Manual Backdating Changes Model 8445B

CHANGE E (Cont'd)

Page 6-9, Table 6-3:
Delete A2R31, A2R33, and A2R34.

Change A2R15 to HP Part Number 1810-003 7, RESISTOR ARRAY, 1K OHM 2% 1W EACH, 28480,
1810-0037.
Add:
A2R20, 2100-1767, RESISTOR, VAR, WW 10 OHM 5% TYPE H 1W, 28480, 2100-1767.
A2R21, 2100-1767, RESISTOR, VAR, WW 10 OHM 5% TYPE H 1W, 28480, 2100-1767.
A2R22, 0698-3241, RESISTOR, FXD, FLM 250 OHM 0.2% 1/8W, 28480, 0698-3241.
A2R23, 2100-1776, RESISTOR, VAR, WW 10K OHM 5% TYPE H 1W, 28480, 2100-1776.

Page 6-10, Table 6-3:
Delete A2R34.

Page 8-35, Figure 8-14, Service Sheet 5:
Change the schematic diagram as shown in the partial schematic in Figure 7-14.

7-4




Model 8445B

Table 7-2. Replaceable Parts (Change A)

Manual Backdating Changes

Reference HP Part |c 2o Mifr
s : Q
Designation | Number |D ty Description Code Mfr Part Number
A7 0804550107 |3 1 DIGITAL PANEL METER A88Y (DPT.003) 28480 0Bu4S=p010T
ATAL N8L4S=60113 |1 L] DIBITAL PANEL MEYER 28480 08U4S=0113
(HP MODEL 347404 DISPLAY)
aTalal ZUTUpeboSl] | 8 1 B0ARD ASBEMBLY=MAIN 28480 3UT40=p6511
ATALALEE 0i60=2200 0 2 CAPACITOR=FXD 100PF #«S5% 300VDL MICA 28480 0ie0=2204
ATALALICT 0160=2204 ] CAPAEITOR=FXAD 100PF «=5% 300VDC MICA 28480 0l60=2204
ATALALCE 0160=0362 H 1 CAPACITOR=FXD S10PF +=5% 300VDC MICa 204B0 0160=0362
A7ALALCY 0149020199 b i CAPACITOR=FXD 240PF +=5% 300VDLC MICA Telss DMESF2u1Jo300AVICR
A7ALALICID 01801701 2 i CAPACITOR=FXD &,BUF4=20% 6YDC TA 56289 150p685x0008642
ATAlalell 0150=0093 0 i CAPACITOR=FXD ,01UF #80=20% 100VDC CER 28uBg 0150=0093
ATALALCYZ 0150=0093 0 CAPACITOR=FXD ,03UF +80=20% 100VOC CER 28uB0 0150=0093
ATALALCLS 0150=0093 0 CAPACITOR=FXD ,01UF +B0=20% 100V0C CER 28480 0150=00%3
ATAIALCIG 01%0=0093 ] CAPACITOR=FXD ,p1UF +80e20% 100VDL CER 26uBo 015020093
ATALALCHES 01b60=0207 9 2 CAPACITOReFMD ,01UF #=5% 200VDC POLYE 28480 0ia0=0207
ATALALCLE 0360=0207 9 CAPACITOR=FXAD ,01UF +=5% 200¥DC POLYE 28uBo 0l&0=p207
A7AIALCATY 01%0=0084 9 i CAPACITOR=FXD 1UF +Bpe20% 100YDC CER 284840 0150=0084
ATALALCR0 0180=2%501 2 2 CAPACITOR=FXD eanur+50-1a: 25VDL AL 28480 0iB0=2501
ATALALCR2Y 0180=2501 2 CAPACITOR=FXD 530UF+30=10% 25¥DC AL 20480 01B0=2501
ATAlALD22 0180=2500 1 2 CAPACITOR=FXD 1500UF+50=10% ibVDC AL 17942 TT1S2U0L6GICER
A7ALALeR3 0180=2500 1 CAPACITOR=FXD 1500UF+50=10% 16VDC AL 37942 TY152U01661C3F
A7ALALIC2L 018p=0228 b 2 CAPACITORFXD 22UF+e10% 15VDC TA 56289 15002264901 582
ATALALICRS DiBo=0228 (] CAPACITOR=FXD 22uF+=i0% 15VDC T4 56289 1500226901982
ATALALC2S 0160=0182 il i CAPACITOR=FXD 47PF ¢=8% 300VOC MICA 28uB0 0160=0188
ATALAICRE 19010000 1 16 DIODE=SWITCHING 30V SoMA 2N8 DO=35 28480 1901=0040
ATALALIERY 1901=0040 1 DIDDE=SWITCHING 30V SOMA 2N8 DOe35 28480 1901=0040
ATALALCRY 1901=0000 1 DIODE=3nITCHING 30V S0MA 2NS [0=35 28480 1501=0040
ATA1B1ERS 1901=0040 1 DIDDE=SWITCHING 30V SoMA 2N8 DO=35 20480 1901=00u0
ATHIALCRO 1901=0040 1 DIDDE=SWITCHING 30V S0MA 2N5 DO=35 28480 1%01=p0d0
ATALALCRY 19010040 1 DIODE=3WITCHING 30V SoMA 2NS DO=35 2848y 1901 =0040
A7A1ALICRE 1901 =0040 1 DIDDE=SWITCHING 30V SOMA 2NB DOa33 26480 1901=0040
ATALALCRY 19010040 1 DIODE=SRITCHING 30V S0Ma 2N3 D0=35 28480 1901=0040
A7A1ALCR1D 1901=0040 1 DIODE=3WITCHING 30V SoMA 2NE DOe35 28480 1901=0040
ATALRICRIL 1902=00488 1 2 DIODE=ZNR 6,81y 5% DO=3% POE 4w 28480 1902=0008
ATALALERIZ 1901=00480 1 DIODE=SWITCHING 30V SOMA 2N DOa3S 20uB0 1901=0040
ATALALER13 190120040 1 DIDDE=SWITCHING 30V 50MA 2N8 DO=3% 28480 1901=0040
ATALAICRIG 1901=0040 1 DIODE=3WITCHING 30V S0MA 2N3 D035 28480 1901=0040
ATALALIERLS 1902=0048 1 DIDDE=ZNR 6,81V 5% D035 PDa, 4K 284890 1902=0048
ATAIALICRIG 1901=0028 5 7 DIDDE=PWAR RECT a00V TS50MA DQe29 28480 1904=0028
ATALALERLY 1901=0028 5 DIpDEepWR RECT 400V 750MA Dp=2? 28480 1901=0028
A7ALAiCR1a 1901=0028 5 DIDDE=PHR RECT u4poV 7S0MA DU=29 28480 190120028
ATALAICRLY 1901=0028 5 DIODE=PwWR RECT w00V 750MA DOeg9 28480 1901=0028
AvAlAlCR2D 1901=0028 5 DIDDE=PWR RECT 400V 7350MA DDe29 26480 190i=0028
ATALALER2Y 1901=0028 ] DIODE=PWR RECT 400V 750MA DO=29 28480 1901=0028
ATAlalcR22 1901=0028 5 DIDDE=PWR RECT 400V TSOMA DOe29 28480 1901 =0028
ATALALCRR2Y 1901 =0040 1 DIDDE=SWITCHING 1oV SoMA 2NE D0=35 abaso 1901=0040
ATALALCR2A 190§=0040 1 DIDDE=-SWITCHING 30V SOMA 2N8 D0s35 28080 1901=0040
ATALALICRR2S 1902=319% 1 2 DIDDE=ZNR 13V 2% DO=35 PDs, d4W TCo+ 06X 28480 1902=3191
ATALALCR2S 1901=0040 1 DIODE=BwITCHING 30V SOMA 2N8 DO=35 28480 1901=0040
ATALALCRRY 1901=0040 1 DIODE=BWITCHING 3oV SoMA 2N3 DO=3S 28480 1901=0040
ATALALCR2D 1902=3191 1 DIODE=ZNR {3V 2% DOe35 PDe,dn T+ 06X 28480 1902=3191
ATALALCREY 1902=0049 ] 2 DIODE=ZNR 6,19y 5% DO=3S PDo 4w 28480 190220049
ATALALCR3D 1902=3073 3 2 DIDDE=ZNR 8,32V 5% 00=35 POm.UN 284s0 1902=3073
ATALALICRYY 19020680 7 2 DIODE=ZNR INE27 b,2V 5% DO=7 PDs AW pupde 1NB2?
ATALALICR32 190220049 2 DIODE=ZNR b,19y 5% DO=35 POm 4y 28480 1902=004%
ATALALCRED 1502=3073 8 DIODE=INR &,32V 5% D0=35 PO 4W 2els0 1902=3073
APALALCRIL 1902=0680 7 DIODE=ZNR 1NB27 &,2Y 5% DO=7 PR3 4w 26006 1NB27
ATALALRLR 1853=0020 4 7 TRANBISTOR PNP 81 PDs30QMN FToi50MHZ 28480 1853=0020
ATALALGLS 1853=0020 4 TRANSISTOR PNP 31 PD3300MW FTBISOMHZ 28480 185320020
ATALALGIG 1853=0020 Y TRANSISTOR PNP 81 PDE3goMH FTsi1SoMHMI 2BuaBg 185380020
ATALALGLS 1853=0020 o TRANSISTOR PNP gl PDa3ooMw FrsiBoMHZ 20080 1853=0020
ATALALGLG 1853=0020 4 TRANSISTOR PNP 83 PDu300MK FTalSOMHZ 28uBo 1B53=0020
ATALALIRLTY 1854=0071 7 5 TRANSISTOR NPN 81 PDu3ooMw FTm00MHZ 28uB0 188U4=0071
ATALALQ1A 1854=0071 b TRANSISTOR NPN 81 PDe3IO0OOMH FTe200MMI 28480 165420071
ATALALGLY 1854=0071 7 TRANGBISTOR NPM §I PD=3QoMW FTagooMHZ 28480 1B54=0071
ATALAL Q3D 185320020 4 TRANBISTOR PNP 81 PDE300MW FTE1SO0MHI 28480 1853=0020
ATAIALDSL 18540022 L] 1 TRANBIBYOR NPN 81 TO=3% PDayooMW 07263 BL7843
ATALALR3R 1850=0071 7 TRANBISTOR NPN 81 PDm3goMw FYe2goMHZ 28080 1BSumpnTy
ATALALEID 18530051 1 i TRANSISTOR PNP auaosr 81 T0=5 PpEIW 01928 2Nao3T
ATALALR3Y 185520062 a 2 TRANAISTOR JoFET NelHAN DeMODE 8] 28480 1B55=00b2
ATALALQYS 1853=0020 [l TRANSISTOR PNP 81 PDmIOOMA FTslS0MHZ 28480 1853=0020
ATALALO3G 185850062 8 TRANBISTOR J=FET NwCHAN DeMODE 81 28480 1855=0062

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

7-5
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Table 7-2. Replaceable Parts (Change A) (Cont’d)

Model 84458

Reference HP Part |c . Mfr
: . Q
Designation | Number |p] QY Description Code Mfr Part Number

APAtAiQEY 1854=0071 7 TRANSISTOR NPN 81 PDmI00MW FTe2poMHZ 28480 1B5de0nTy

AyAjALRY2 210003522 1 | RESIETOR-TRMR 10K 10x C BIDE=ADJ jeTRN 30983 ETS0%103

ATALALRYS 180=0134 ! 1 NETWORK®RES 6=81P5&,0K OHM X S 91637 C8PQECOT=583Y

A7ALALIRYY 0683=5631 i i 26uBo 0bBT=Sg% ]

ATALALRYS 1B10=0135 2 H NETWORK=RER &=8IP10,0K OHM ¥ B 28480 1810m0135

ATALALIRLS 18100135 2 NETWORK=RES &aSIP{0,0K QMM X § 28480 1810=0135

A7hgatryy 06801031 9 7 REBIBTOR 10K (0% ,2%W FC TC®ed00/+700 0112t £B1O3Y

A7ALALRLA 0680=1031 9 RESISTOR 10K 10% ,@5W FC TCwedQ0/+700 o112t cef03l

A7ALALR19 0&84=1031 9 REBISTOR 10K 1% 254 FC TCmel0/+700 01121 CBio31

ATALALRE0 0680=4031 9 RESISTOR 10K 10X ,25W FC TCu=400/4700 o112y caio3i

A7ALAIR2Y 0684=1031 9 RESISTOR §OK 10X ,25W FC TCEed00/+700 odigl cag03y

A7Ata1R22 0757=0283 & 3. | RESIBTOR 2K 1% 1250 F TCEO+e100 2H5U6 Clel /B=TOm2001=F

ATALALR2Y 2100=2013 9 H RESISTOR=TRMR 200 10% [ S]DE=ADJ LeTRN 30983 ETS0X20!

AFALAIR2Y 075 7wgdd2 9 ] RESISTOR 10K 1% 125K F TCE0s=ig0 U508 Cla) /BuTOui002uF

ATALALR2S 0684=1011 5 2 RESISTOR 100 0% .25 Fr TCe=d00/+500 pi12s 43N R

ATALALRZS 0757=0472 5 1 RESIBTOR 200K 1y 125K F TCEO+«100 2uBde Clm| /BuT0u2003nF

ATALALRRY 0884aypil 5 RESISTOR 100 1oy ,25W FC TCEad00/4500 o2t CB1o4y

ATALALRRE D684=5621 1 4 RESISTOR 5,6K 10% (250 FC TCa=A400/+700 0112t CB5621

ATAIAIRES D6Bl=223] 3 1 REBIBTOR 22K 10% ,25W FC TCE=u(0/+800 ol CBRa3)

ATASALR3O 069824479 4 2 RESISTOR 14K 1% 1250 F TCEO+=100 2U546 Clel/8uT0uilidZ=F

A7ALALASY 06BL=]031 9 RESISTOR 10K 10% ,25W EC TCa=u00/4700 pi12y CBiO3g

AFAfAlR32 18i0=0143 2 1 NETWORK=RES d4=aBIPE, 3K (MM X 3 91437 CSPOUCOTwI3EK

LYASALRSE 06984479 4 RESLISTOR {4K 1% ,125W F TCegewloe 24546 Cldul/BaTowid02eF

ATATALIRIN D6BEa] 031 9 REBISTOR 10K 10% .25 FC TCawd00/+700 6i1ay £a103%

ATAIALRES 06803321 4 2 RESISTOR 3,3K 10% ,25¢ FC TCu=400/4700 01121 cegizy

A7ALALRZS 1810=013% 6 3 NETWORK=RES S=81P22,0K OHM X 4 91637 CBPOSCOT=223J

ATALALREY 181 0=0139 & NETWORK=RES S=31P22,0K DHM X 4 918637 CBPOSEOT=2R3d

Azhialnie 1810=01480 9 1 NETWORK=RES 4=8TP22,0K OKM X 3 91637 C8POACoT7=2d5d

ATAIALR3D D6B4=Z3iY 2 a RESISTOR 330 10% ,25W FC TCm=d00/4600 ot12y CB331Y

A7ALALRAD OeB4a3diy 2 RESISTOR 330 1oy 250 FC TCmeu00/e8600 01121 CB3%1

ATALALRG} DoBl=33iy 2 RESISTOR 330 10% @50 FC TCued00/¢600 orfas CB331Y

aThiplpae D684=3314 2 RESEISTOR 330 10% ,2%% Fo TCE=400/+&00 0112y CB33LY

A7Alalpal 1810=013% & NETWORK=RES S=3tPR2,0K OHM X 4 31637 C3POSCOT=2234

AFALALAYGY 0684atp2l 7 1 RESISTOR 1K tox ,25% FC TCEmggO/+600 01121 CBipas

AVALALRAUS 06844721 0 2 RESISTOR 8,7K {oX 2% PC TCE=400/+700 obiet gauTay

ATALALRGS 0698=4d4a% 2 2 REBISTOR 4, 53K 1y ,125W F TCepe=ivo 2uSdE CAul/BaT(uiE3laF

A7ALAERS0 069824391 9 2 RESISTOR 89,8 1% ,185W F rCBoesine 20506 Clal /BuylubFRE=F

A7ALAYRYY DoBU=at2y 0 RESISTOR 4,7K 19X ,25W FC TCesagos+700 oii@l CBavay

ATALALRS2 0698=0043 2 RESISTOR 4,53% 1% 1254 ¥ 7CEpe=igo 2US46 Cliel /BaT0md53nf

A7ALA1RES 069824391 L} RESISTOR 69,8 18 1250 F TCele=100 2Usae Cllel/BaTDwbFRBF

A7ALALRSH 0737<0283 & REBISTOR 2K 1% ,12%W F TCE04+=100 24546 Clmi/BaTOu200leF

A7ALALRSS 0698.3178 8 H REBISTOR 487 1% ,125W F jl=0¢w100 24506 Clul/Bat0ulBTRaF

A7ALALRGS 07S7ep283 & REBISTOR 2K 1X (250 F TCagé=100 gusue ClmjsBuTg=2pgi=F

A7ATALIRGY 06983178 8 RESISTOR W87 % 1250 F fCE=0+=]00 24548 Clml /BuTQud@TRaF

A7AJAIRSE 2100=3154 7 2 REBISTOR=TRMR 1K (0% C BIDE=ADJ 17=TRN il 43PLoe

ATALALRED 2100=3154 7 RESIBTOR=TRMR {x 10% C SIDE=ADJ 17=TRN 021t udpLoz

APALAIRED 1810=0130 7 1 HETWORK=RES 14=DIP MyLyleyALyE 28480 1810=0130

A7ALALRA] 06843321 4 RESISTOR 3,3K 10Y% 250 FC TCu=400/+700 01121 cB332y

ATALALBY 3101=1723 5 1 SWITCH=PB 4PDT 454 11SVAC 2B4EQ 3101=1723

ATALALLS 1820=0586 8 H IC INV TTL L HEX 1eiNP 01295 SNTULOUN

ATALALUS 1820=0%511 9 1 IC GATE TTL AND QUAD 2=INP 01298 aNT408Y

ATALAL UG 1B20=0bb] ] i IC GATE TTL OR QUAD Z=INP p129% BNT4L2N

ATALALUT 18200583 5 5 IC GAYE TTL L NAND QUAD pa=INP 0ta9s SNT4LOON

ATALALLS 1820=05596 0 3 IC FF TTL L D=TYPE POS=EDGE=TRIG 2lolu DMTYLTEN

AVAYALYY 1820=0798 4 i IC CNTR PMOS DEgD 2B4BQ 1820=0798

ATALALULO 18200583 5 IC GATE TTL L NAND QUAD 2eINP 01298 SNT4LOON

ATARALULY 1820=0585 7 a IC GATE TTL L NAND QUAD 2=INP 01295 ENTALOSN

A7ALATULR 1820=0668 7 1 IC BFR TTL NONeINV HEX {eINP 01295 SNTaOTN

APALALYLS 1820=0547 5 1 IC MV TTL DUAL 04713 ME4024F

ATALALULY 1820=0583 5 IC GATE TTL L NAND QUAD 2eINP 0129s BNTaLooN

ATAIALYLS 1820=0585 7 IC GATE TTL L NAND QUAD 2=INP 01295 ENFULOZN

ATALALULS 1820=0596 [ IC FF TTL L D=TYPE POS=EDGE=TRIG 27014 oMyuLTaN

ATALATULY 1820=0583 5 IC GATE TTL L NAND QUAD 2eINP 01295 SNFALOON

ATASALULE 1820=0583 - IC GATE TTL L NAND QUAD 2s=INP 0129% aNTELOON

ATALAIULY 1320=0584 & i IC GATE TTL L NOR QUAD 2=INP p1ass SNTALOEN

A7AYALURD 1520=0596 0 IC FF TTL L D=TYPE POS=EDGEsTRIG 27084 DHYALT AN

47ALALYRS 1820=0203 6 i 1C 0P AMP GP TO=99 pi92s CATALCT

APALALURY 18200321 9 1 IC COMPARATOR GP TOw99 01295 BN72T10L

A7AIALURS 1820=0430 i 1 IC 309 V RGLTR TO=3 07263 LM309K

aralalve 041 p=0487 4 i CRYSTAL®QUARTZ (GPTION 080) 28us0 0410=0487
0410m0Ubd 5 1 CRYBTAL=QUARTZ (OBTION 050) 28480 GUl0=0aba

See introduction to this section for ordering information
*Indicates factory selected value
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Table 7-2. Replaceable Parts (Change A) (Cont’d)

Reference HP Part |c| Becerint Mfr

: . escription fr Part

Designation Number |D Y CHptio Code Witr Faet Nlumbar
ArAtaR 3874066512 |9 1 DIBPLAY ABBEMELY 28480 347U0=b6512
ATAiAZC1O 0180=1701 2 1 CAPACITOR=FXD &,BUF+=20% 6YDC T4 56289 150D6BSX0006AR
ATh1AZC19 0160=0156 7 1 CAPACITOR=FXD 3900PF +=40% 200YDC POLYE 28480 0io0=0156
A7AlaaRo 1854=0071 1 2 TRANSISTOR NPN 81 POm300Ma FTx200MHZ 26480 18580071
AThiAZaal 1850=0215 1 ? TRANBISTOR NPN 81 PDS350MW FTs300MHZ 0a71L3 2N3904
AThiA2gaz2 185400215 | TRANSISTOR NPAN 81 PD®IS0MN FTSZ00MME 04713 aNzZT0u
A7h1A2023 18500215 i TAANSISTOR NPN 81 PDa3SoMN FTalgoMHI 041y 2N3IF0Y
ATALaZgas 18560215 1 TRANGISTOR NEN 8I POS350Mw FYB300MHZ 04713 283900
ATAtA2p28 1854=0215 1 TRANSIBTOR NPN 87 PDB3SOMW FTE300MHI 0673 2N3904
ATA1AZR26 185U=0215 1 TRANSIZTOR NPN 81 PDa3SoMw FTa3QQMHZ U713 2NEI0H
ATAlAa2QR27 1858.0215 1 TRANBIBTOR NPN 81 POS3SOMN FTE300MHL 4713 2N390a
ATALAZQd8 1854a0215 1 TRANSIBTOR NPN 81 PDm3SoMA FTa3QOMHI 04Tty 2NES04
ATALA2029 1850=0215 1 TRANSISTOR NPM 51 PDEISOMW FTRIQOMHZ ou713 EZN3R08
A7hiA2png D684=4721 0 1 RESIATOR 4,7k 10% 2%y FL TC3=U00/+700 nitey cBatay
AThLAERUS D68L=8201 9 2 REBIBTOR 82 0% ,250 FC TCe=Up0/9500 01121 casaol
ATALAZROG 0684=2201 9 RESIBTOR 82 10% ,25W FT 7C=:e400/4500 o112t cBeaoy
AThiAZUY 1820=063% 8 s IC SCNR TTL 28480 1820=0635
ATALAZY2 1820=0571 1 1 1€ YTL ROM CHAR GEN BTAT 2Budo 1820=05714
A7AiAaul 1820=0661 0 1 IC GATE TTL DR QUAD 2=INP 01295 ENFuIaN
a7AtAZUZS 1990=040% 9 1 DISPLAY=AN=DOT MAT J=CHAR o185sH 28480 S5082=7300; *+= SIGN
ATALAZURT 1990=0408 F 1 DIBPLAYNUMaDOT MAT 4,%<CHAR ,273=M 2B4Bo 1990=00808
ATAIAS 3UTuo=b6503 | B H AMPLIFIER ASBEMBLY zBaBo 34700=a6503
AyARA3EY 0180e0291 3 1 CAPACITOR=FXD jUFsei0x 35VDC TA 56289 150D 05KpISA2
A7aladce D160=3183 b 1 CAPACITOR=FXD ,4TUF +=20% SOVDL 2eu80 0160=3163
A7AYTA3LD 01b0=2681 9 1 CAPACITORFXD _{UF +s10% 400VDC POLYP 56289 275P104Q9RS
A7ALA3CY 015020093 0 2 CAPACITORSFXD ,0lUF +80=20% 100YDC CER 28480 0150=0093
A7ALA3CS 0150=0093 [ CAPACITOR=FXD ,01uF +80=20% 100YDC CER 26480 0150=0093
A7ALAJERL 1902=0041 4 1 DIODE=ZNR 5,11y 5% PO=35 PD= dy 28480 {702=0081
A7ALADOY 1855ag4l2 2 6 TRANSIBTOR J=FET NaCHAN D=MODE T0=18 81 26480 1855=0412
a7AiadaR 1855=0ui2 2 TRANSIBTOR J=FET N=CHAN D«MODE TOei8 81 28489 1888wqut2
aphiadel 1855=0012 2 TRANGISTOR J=FET NeCHAN D=MQODE 70=18 8I 28480 185%=0082
A7ALAIDY 183850412 2 TRANSISTOR J=FET NeCHAN DeMODE TOw18 81 28480 16880412
ATALAZRS 1855=0308 5 H TRANSIBTOR=JFET DUAL NeCHAN DeMODE 81 28480 {855=0308
AFALA3Ee 1854=0071 7 TRANSIBTOR NPN al PDm3ogMW FTe2poMHI 28480 1850007}
ATALASQT 18550093 5 H TRANSIBTOR J=FET NSCHAN DeMQDE TO=t8 81 28480 1855=0093
ATALAZGE 185520308 5 TRANSIBTOR=JFET DUAL NsCHAN D=MODE 8% 28480 18550306
ATALAZQLO 18550412 2 TRANBISTOR J=FET n®»CHAN DeMODE TO=18 81 2e480 1B55=qut2
A7ALASGLY 185820412 2 TRANSISTOR JeFET NeCHAN DeMODE 7Q=18 81 28480 1B55=0082
AFALAZR] 0698=4485 2 2 RESISTOR 23,2K i1% ,12%w F TCso+el00 gusde ot fBuTpudiddeF
ATALASRE 06B0e4T11 ] 1 RESISTOR 470 10% 2% FC TCa=U00/4600 nii21 CRATYY
ATA1AIRE 0898my485 2 RESISTOR 23,2K 1% ,125F F TCeo¢=jvo0 24546 Clni/8uTfn32duF
ATALAZRA 0757=0b42 9 1 RESISTOR 10K 1% 1250 F TCEQ+=100 2uste Clm]/BuTOml002=F
ATALAIRE 0684e2731 L] 1 RESISTOR 27K 10% ,25W FC TCeaupo/*800 o112l CBa73y

g' a74LAdRY 0p98=4501 3 1 RESIATOR 89K i% ,125W F TCwO+¢=100 2usde tu=i/=T0=5902=F

5% (OPTION 0&0)

ik A7AVAIRE 0898=449% 4 1 RESIBTOR 37,0K 1% o125W F TCe0we100 20546 Clw] /BaTOaBP42uF

L {OPTION 050)

T ATALASRY 0698=3157 3 1 RESIBTOR 19,6K 1% 1250 F TCRO¢=100 2U546 Cliet /BaT0nlFbReF
ATALAIRE 0698=4494 3 2 RESISTOR 33,7K fx ,1254 F TC80+=100 2usue Cile] /B=TOu35T2=F
ATALASRY 06984494 3 RESIATOR 35,76 1% 1254 F TCeO#=100 2usie Clul/BeTOuiST2eF
ATALABRLD 0684=1031 9 i RESISTOR 10K 10X ,25W FC TCaelpos+700 atial CB1O3L
ATALAIRLY 06345031 3 1 REBISTOR 56K 10% .25w FC TCeeu00/+B00 ot121 CESA3Y
A7ALASY21 1820=0203 b 2 IC OP AMP GP TD=99 01928 CaTatcy
ATALAZUR2 1820=0203 & 1C OP AMP GP TO=9% 01988 cataict

See introduction to this section for ordering information
#[ndicates factory selected value 7.7
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Table 7-2. Replaceable Parts (Change A) (Cont’d)

Model 8445B

Reference HP Part |c o Mfr
: : Q ti
Designation | Number [p]| <Y Description Code Mfr Part Number
ATAY MISCELLANEQUS PART
50407001 b 1 CATCH RIGHT SLIDE 28480 5040=7001
5040=6000 3 1 CATCH LEFT SLIDE 28480 5040=6000
034om=078R 7 1 INBULATOR=XSTR KAPTON 28uBQ 0340m0782
03400783 8 2 INSULATOR=FLG=BSHG NYLON 28480 0340=0783
03702159 9 3 PB=PHR, KNOB,HOT STAMP KHT FIN 26480 0370=2159
05300=20010 |3 1 CASE 2848 05300=20010
05300=40003 | & 4 SUPPORT=BOARD 28480 05300=40003
0530040008 | 7 8 GUIDE=SLIDE 28480 05300=40004
14000083 (] 1 FUBEHOLDER=EXTR POST 154 250 V 28480 1400=0083
21100004 1 1 FUSE ,254 250V NTD 1,25%,25 UL 28480 2110=0004
2110=0027 8 1 FUSE ,125A4 250V NTD 1,2%X,25 UL 28480 2110=0027
314740=60201 |1 1 PANEL ASSEMBLY=REAR 28480 3474060201
4040=0920 3 1 PANEL=FRONT 28480 4040=0920
7120=2931 3 1 NAMEPLATE 28480 7120=2531
B120=13u8 5 1 CABLE ASSY LBAWG 3=CNDCT BLKeJKT 28u8p Bl20=1348
0380=0338 3 1 STANDOFFeCAPTIVE 4=tg X 0,312=IN 28480 0380=0338
0380=0776 3 1 STANDOFF=BHWAG TYPE l=IN=LG 0,250 28480 03800776
125120291 5 1 CONNECTOR {U4=PIN M MICRO RIBBON 28480 1251=0291
1251=2357 8 1 CONNECTOR=AC PWR HPe9 MALE FLG=MTG 28480 1251=2357
31011609 & 1 SWITCH=8L 2=DPDT 8TD 1,54 250VAC 28480 3101=1609

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



Table 7-2. Replaceable Parts (Change A) (Cont’d)

Manual Backdating Changes

HP Part |c Q Gl Mfr

t Description Mfr Part Number
Number || %Y P Code
0B4uS=b010Y |7 1 BoARD ASSEMBLY=JUMPER 28ubg 0BUUS=b0101
2200-0768 |5 2 SCREW=MACH =40 X ,525=IN=LG BDG=HD=SLOT 00000 ORDER BY DESCHIPTION
12510143 | & 1 CONNECTOR 14=PIN F MICRO RIBBON 28480 1251°0143
08l1=0%69 7 1 RESISTOR 1,1421K ,01% 05K PN TCx0+=10 20940 140=1/g=D=1142R1=T
08111185 5 1 RESISTOR 10K ,01% ,U5HW PHW TCEQ+=10 20940 140=1/20=100&=T
1820=0430 1 1 IC 309 V RGLTR 70=3 07263 LM309K

A7 MISCELLANEOUS HARDWARE

0844S=00110 | 2 1 | BRACKET-MOUNTING _ 28480 | 0844500110
0340=0037 |5 1 TERMINAL=8TUD DBL=TUR PRESE=MTG 28480 0340=0037
0340=0039 7 1 TERMINAL BUSHING = TEFLON3 MOUNTS IN 28480 03u40=0039
0340=0783 3 1 INSULATOR=FLG=BSHG NYLON 28480 0340=07B3
0360=0016 2 1 TERMINAL=SLDR LUG LKeMTG FOR=#4=SCR 2BUBQ 03b0=0016
0362=0192 9 1 CONNECTOR=BGL COMT GDI3CeFEM 28480 03b2=0192
od03=p026 -] 1 GLIDE NYLON FITS 0,1%2 HOLD 0,158HT 28480 0403=0026
0520=0129 8 1 SCREW=MACH 2258 ,112=IN=LG PANeHD=POZI 00000 ORDER gY DESCRIPTION
1200=0043 | B 1 INSULATOR=XSTR aLUMINUM 28480 12000043
1200=0063 H 1 CONNECTOR=SGL CONT SKT ,04=IN-BSC=8Z RND 28480 120020083
2190=0003 L} 1 WASHER=LK HLCL NO, & ,115=IN=ID 28u8p 219020003
2190=0014 1 1 WASHER=LK INTL T NOs 2 ,089=IN-ID 28480 2190=p014
2200=0103 2 1 SCREW=MACH 4=l ,25=1N=LG PANaHD=POZI 00000 ORDER BY DESCRIPTION
2200=0143 |0 1 SCREW=MACH U=l) ,375eINalG PAN=HD=POZI 00000 ORDER BY DESCRIPTION
2260=0001 5 3 NUT=HEX=DBL=CHAM 4=l4Q=THD 09 U=IN=THK 2BuB0 2250=0001
3050=0026 0 1 WASHER=FL MTLC NO, 4 ,125eINsID 28480 3050=0026

See introduction to this section for ordering information
#Indicates factory selected value
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Manual Backdating Changes

Figure 7-7. Al YIG Predriver Assembly Parts Locations (Figure 8-7) (Change C)
121




Manual Backdating Cha

Figure 7-8. A1 Option 003 YIG/DPM Predriver Assembly Parts Locations (Figure 8-9) (Change C)
7-22




=

 Model 84458 Manual Backdating Changes

A3

7-23



Manual Backdating Changes

Figure 7-10. A2 Power Supply Assembly Amplifiers and S‘Wircﬁ Driver Circuits Parts Locations
7.24 (Figure 8-13) (Change C)
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R36 (UNDERNEATH)

Figure 7-11. A2 Power Supply Assembly Supply Voltage C

ircuits Parts Locations (Figure §-15) (Change C)
725




Manual Backdating Changes Model 8445B

7-6. REMOTE AMPLIFIER ADJUSTMENT (Change E)
REFERENCE:
Service Sheet 5.

DESCRIPTION:

The remote amplifier A2U3 is adjusted for null, common-mode and differential-mode. The adjustments are
repeated until settings are found that satisfy null, common-mode and differential-mode requirements.

DIGITAL  MULTIFUNCTION

DC POWER
VOLTMETER UNIT SUPPLY

—T0 A2TP5
+TO A2TP4

—TO REMOTE SHIELD
+T0 A3TP2

AUTOMATIC
PRESELECTOR

Figure 7-12. Remote Amplifier Adjustment Test Setup

EQUIPMENT:
Power Supply e O RAGE. © - 00 0 i e e e R B i HP 6205B
Coaxial Cable (BNC o allipator clips). . o - . o0 i 00 i b v b s HP 10501A
Faur foot test leads with alligator clips (2 each)
Digital Voltmeter with Multifunction Unif . .. . ..ot inn i iinnnn.n HP 3480B/3484A

1. With test setup as indicated in Figure 7-12, apply power to Preselector and allow at least 30 minutes
for equipment to stabilize.

2. Connect “+” terminal of power supply to A2TP2.

3. Connect “-" terminal of power supply to REMOTE connector shield. Ground the negative terminal
of the power supply with the shorting bar.

4. Connect “+” terminal of digital volimeter to A2TP4,

5. Connect “—* terminal of digital voltmeter to A2TP5.

6. Set power supply output voltage to zero and connect REMOTE connector center conductor to “—”
terminal of power supply. (REMOTE center pin and shield now shorted together.)

7. Adjust A2R23 NULL for zero indication on digital voltmeter. Remove short across REMOTE Center
pin and shield,

7-26
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8. Common-mode adjustment:

a. Set power supply output voltage to 10 volts.

b.  Note error voltage indicated by voltmeter.

¢.  Alternately adjust A2R20 and A2R21 for a zero indication on voltmeter. Remove about half the
error voltage with each potentiometer.

ol it e i

9. Differential-mode adjustment:
a. Set power supply output voltage to zero.

b.  Connect REMOTE connector center conductor to “+” terminal of power supply.

c. Connect “—’ terminal of digital voltmeter to A2TP2.
d. Adjust A2R23 NULL for zero indication on voltmeter.
e. Set Power Supply output voltage to 10 volts.

f.  Alternately adjust A2R20 and A2R21 for zero indication on voltmeter, removing about half the
error voltage with each potentiometer.

10. Repeat steps 2 through 9 until settings are found which simultaneously satisfy all modes within a
tolerance of +1.0 millivolts.

.-'ua?m Ak e n el

L SR XS

11. Note and record digital voltmeter indication for each mode.

Common-mode mV
Differentialmode_______mV

TER S,

7-27
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Model 84458

PIO YIG
FILTER ASSY A4

BiQ
P/O POWER |MTERCONNECT
SUPPLY ASSY A2 BOARD A5
FIO IXF\Z
+40V 1imil A
'8 @ D J——apt={_ 1}
: |
\_ /
e e < |
e XA3 I
1
F1 1,25 AMP 3. |5E £ 0 Bl D
P S LSS e

F

Figure 7-13. Partial Schematic Correction for Service Sheet 4 (P/O Change D)

15 AIRL. DESIGNATIONS
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Figure 7-14. Partial Schematic Correction for Service Sheet 5 (P]O Change E)




Model 8445B

Service

SECTION VI
SERVICE

8-1. INTRODUCTION

8-2. This section provides instructions for
troubleshooting and repairing the Hewlett-
Packard 8445B Automatic Preselector. It includes
general servicing hints and information, block
diagrams of the instrument and its optional cir-
cuitry, circuit descriptions, parts identification il-
lustrations, and schematic diagrams.

WARNING I

Maintenance described in this section is
performed with power supplied to the
instrument and with protective covers
removed. Such maintenance should be
performed only by service-trained per-
sonnel who are aware of the hazards
involved. Where maintenance can be
performed without power applied, the
power should be removed. When any
repair is completed, be sure that all
safety features are intact and function-
ing and that all necessary parts are
connected to their protective grounds.

8-3. SERVICE INFORMATION INDEX

8-4. Specific kinds of maintenance, the four
8445B instrument configurations (by option
numbers), and the instrument’s main assemblies
are listed in Table 8-1, with the pertinent
paragraphs, figures, and service sheets. Service
Sheets are foldout pages containing schematic or
wiring diagrams, and with illustrations which
show the locations of parts on the printed circuit
board assemblies. In most cases, each service sheet
applies to a particular one (or specific part of one)
of the instrument’s assemblies and is complete on
one foldout page. In some instances, however, a
service sheet may include two or more foldout
pages. Service sheet numbers are printed in large
bold-faced numerals in the lower right-hand cor-
ner of the page. Symbols and terminology used on
the schematic diagrams are explained in Table 8-2,
Schematic Diagram Notes.

8-5. TEST EQUIPMENT

8-6. Test instruments and accessories used to
maintain the Preselector are listed in Table 1-5. If
the listed instrument is not available, another in-
strument that meets the required minimum
specifications may be substituted.

8-7. GENERAL TROUBLESHOOTING

8-8. Troubleshooting to the assembly level is ac-
complished by referring to the simplified systems
block diagrams and the overall block diagram, and
by checking for the voltages given for the various
system test points. Once the problem is isolated to
a particular assembly, the circuit description,
troubleshooting information, and schematic
diagrams(s) for the suspect assembly are used to
locate the faulty component.

8-9. Before pursuing any troubleshooting in the
8445B Automatic Preselector, vou should first
make sure the problem is not in the Spectrum
Analyzer, or is not caused by a faulty connection
between the Spectrum Analyzer and the Preselec-
tor, or between the Spectrum Analyzer plug-in sec-
tions. To determine that the problem is actually in
the Preselector, proceed as follows:

1. Turn off the ac power to the Spectrum
Analyzer and the Preselector.

2. Remove the IF and RF Sections from the
Spectrum Analyzer mainframe or Display
Section, decouple them from each other, then
recouple them carefully.

3. Plug the IF and RF Sections firmly into the
mainframe or Display section and lock them
into position. '

4. Disconnect the rear-panel interconnect cable
from both the Spectrum analyzer and the
Preselector; then reconnect it carefully and
lock the cable plugs into the instrument
receptacles

8-1
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Table 8-1. Service Information Index

Model 8445B

Subject

Location

General Troubleshooting

Paragraph 8-7

Mechanical Parts Maintenance and Repair

Paragraphs 8-15

through 8-21
Transistors and Diodes Operation and Testing Paragraph 8-23
Operational Amplifiers Operation and Testing Paragraph 8-28

Standard 8445B

Paragraph 8-32,
Figure 84, Figure 8-6
(Service Sheet 1)

8445B With Front-Panel Controls (Option 002)

Paragraph 843,
Figure 8-5, Figure 8-6
(Service Sheet 1)

8445B With Low-Pass Filter Deleted (Option 004)

Paragraph 8-39,
Figure 84, Figure 8-5,
Figure 8-6 (Service Sheet 1)

YIG Predriver Board Assembly Al

Paragraph 8-48,
Service Sheet 2

DPM Predriver Part of Assembly Al (Option 003)

Paragraph 8-58,
Service Sheet 3

YIG Driver Board Assembly A3

Paragraph 8-63,
Service Sheet 4

Power Supply Board Assembly A2 Control and Switching Circuits

Paragraph 8-74,
Service Sheet 5

Power Supply Board Assembly A2 DC Supplies

Paragraph 8-87,
Service Sheet 6

Digital Panel Meter Assembly A7

Paragraph 8-96,
Service Sheet 7

Motherboard Assembly AS and Wiring Harnesses

Service Sheet 8
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Table 8-2. Schematic Diagram Notes
SCHEMATIC DIAGRAM NOTES
Refer to ANSI Y32.2
3 R, C L Resistance is in ohms, capacitance is in microfarads, and inductance in millihenries
unless otherwise noted.
' P/O Part Of
* Asterisk, on component denotes a factory-selected value. Value shown is typical.
! Capacitors may be omitted or resistors jumpered.
% Screwdriver adjustment .
4 O Panel control.
:'; ] Encloses front panel designation.
& C___3 Encloses rear panel designation.

—— - - — (ircuit assembly borderline.

————— Other assembly borderline.

Heavy line with arrows indicates path and direction of main signal.

Heavy dashed line with arrows indicates path and direction of main feedback.

Wiper moves toward CW with clockwise rotation of control as viewed from shaft
or knob.

————— e
cw
fl} Numbered test point. Measurement terminal provided.
Q Lettered Test Point. No measurement terminal provided.
-

Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor

! color code. First number identifies the base color, second number the wider stripe,
and the third number identifies the narrower stripe, e.g. denotes white base,
: yellow wide stripe, violet narrow stripe.

n=l+* n = harmonic number
1 = 1st LO fundamental
* = 1st LO above or below 1st IF
* = 550 MHz 1st IF; no asterisk = 2050 MHz 1st IF.

0 3 Letter = off page connection.
Number = Service Sheet location for off page connection.
.’ > Chassis ground
: \V/ Assembly ground
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5. Check the power module voltage selector card
at the 8445B rear panel to make sure the
voltage selection matches the ac source
voltage.

6. Turn on the Spectrum Analyzer and
Preselector power and determine whether or
not the system is now functioning properly.

7. If the system is still malfunctioning, check the
operation of the Spectrum Analyzer without
the Preselector connected to it. If the Spec-
trum Analyzer operates properly, go ahead
with the Preselector troubleshooting.

8-10. Signal Input for Troubleshooting.

8-11. The Preselector can be checked with the
8555A 2nd LO OUTPUT (1.5 GHz) and its har-
monics. You can also use a 1.0 GHz-per-volt
signal (dc) applied to the Preselector rear-panel
REMOTE input connector. Or, if your Preselector
is equipped with front-panel MANUAL TUNE

controls (Option 002), you can use them to tune

the instrument instead of tuning it with a dc input
to the REMOTE input connector.

8-12. Test Point Voltages

8-13. A check of the test point voltages is fre-
quently a quick method of isolating a failure to a
single board assembly. Voltage measurements are
done with the 8445B’s two internal OPR-TEST
switches (one is on Predriver Board Assembly Al,
the other on YIG Driver Board Assembly A3) set
to OPR, the 8555A Band switch lever set to BAND
n=2—, and the 8445B MODE switch (Option 002
instruments) set to AUTO. measure the test point
voltages with a dc voltmeter. The approximate
values for various conditions are shown in Table
8-3.

8-14. GENERAL MAINTENANCE

8-15. Rigid Cables

8-16. When you have to loosen or remove one of
the rigid RF cables, be very careful not to bend it.
Bending one of these cables can change its elec-
trical characteristics.

8-4
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8-17. Cleaning Switches

8-18. Front-panel and board-mounted switches
can be cleaned without removing them. The
recommended cleaning agent is isopropl alcohol
(HP Part Number 8500-0755). Spray the cleaning
agent into the switch and rotate or slide it several
times. Continue operating the switch until the
cleaning agent is evaporated.

8-19. Repairs on Circuit Boards

8-20. Component mounting holes on the 8445B
circuit boards are plated through to both sides of
the board. Because of this, you can solder, or un-
solder, from either side. Table 8-4 lists the tools
and materials recommended for making repairs on
etched circuit boards.

CAUTION

Do not use a high-wattage soldering
iron on the etched circuit boards. Ex-
cessive heat can lift the printed wiring
or burn the board. Also avoid using
sharp metal objects to clean solder
from plated-through component mount-
ing holes. You may damage the plating
and cause an open circuit. Use a suction
device or a toothpick for solder removal.

8-21. Air Filter

8-22. Frequently inspect the air filter at the rear
of the instrument, and always clean it before the
air flow becomes restricted. To clean the filter,
wash it thoroughly in warm water and detergent.
Allow the filter to dry before putting it back in the
instrument.

8-23. Transistors and Diodes

8-24. Transistor In-Circuit Testing. The com-
mon causes of transistor failure are internal short
circuits and open circuits. In transistor circuit
testing, the most important consideration is the
transistor base-to-emitter junction. Figure 8-1A
shows the biasing required to cause conducticn
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Table 8-3. Test Point Voltages

Test Point Voltage and Conditions

A1TP1 —5.0to —10.0V as 8555A LO is tuned from 2.05 to 4.1 GHz

AITP2 +3.8 to +7.8V as 8555A LO is tuned from 2.05 to 4.1 GHz

A1TP3 (Option 003 only) —6.3 to —15V as 8555A LO is tuned from 2.05 to 4.1 GHz

A1TP4 (Option 003 only) +3.8 to +7.8V as 8555A LO is tuned from 2.05 to 4.1 GHz

A1TPS —9V on n = X~ bands, t9V on n = X+ bands

AlTP6 (Option 003 only) —9V on n = X— bands, +9V on n = X+ bands

A1TP7 —1.7 to —5.8V as 8555A LO is tuned from 2.05 to 4.1 GHz

AITP8 (Option 003 only) —1.7 to —5.8V as 8555A LO is tuned from 2.05 to 4.1 GHz

A2TP1 +19.5V

A2TP2 to The remote control voltage level

A2TP3

A2TP4 —1.95V with +2.0V applied to REMOTE input connector

A2TPS Ground point

A2TP6 (Option 002 only) —1.95V with MANUAL TUNE COARSE set to 2.0 GHz

A2TP7 =23V

A2TPE Changes from about +29V to about +8V when switching to BAND n = 1—/IF = 2.05 GHz
A2TPF Changes from about +2V to about +34V when switching to BAND n = 1—/IF = 2.05 GHz
A2TPG About +35V at 0 GHz, about +31V at 18 GHz

A3TP1 +19.5V

A3TP2 Reference ground point

A3TP3 About +0.01V at 0 GHz, about +1.7V at 18 GHz

A3TP4 —1.7 to —5.8V as 8555A is tuned from 2.05 to 4.1 GHz

A3TPF About +35V at 0 GHz, about +28V at 18 GHz

TB29 (white wire +28V for YIG heater. (NOTE: Not all YIGs used in 8445B instruments require

heater current.)
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and cut-off in NPN and PNP transistors. The
voltage drop across a forward-biased, emitter-base
junction varies with transistor collector current.
For example, a germanium transistor has a typical
forward-bias, base-emitter voltage of 0.2 — 0.3
volt when collector current is 1 — 10 mA, and 0.4
— 0.5 volt when collector current is 10 — 100 mA.
In contrast, forward-bias voltage for silicon tran-
sistors is about twice that for germanium types;
about 0.5 — 0.6 volt when collector current is low,

and about 0.8 — 0.9 volt when collector current is
high.

8-25. Figure 8-1B shows simplified versions of
the three basic transistor circuits and gives the
characteristics of each. When examining a tran-
sistor stage, first determine if the emitter-base
junction is biased for conduction (forward-biased)
by measuring the voltage difference between the
emitter and base. When using an electronic
voltmeter, do not measure directly between the

Model 8445B

emitter and base; there may be sufficient loop cur-
rent between the voltmeter leads to damage the
transistor. Instead, measure each voltage separate-
ly with respect to a common point (e.g., chassis).
If the emitter-base junction is forward-biased,
check for amplifier action by short-circuiting the
base to the emitter while observing the collector
voltage. The short circuit eliminates base-emitter
bias and should cause the transistor to stop con-
ducting (cut off). Collector voltage should then
change and approach the supply voltage. Any dif-
ference is due to leakage current through the tran-
sistor and, in general, the smaller this current the
better the transistor. If the collector voltage does
not change, the transistor has either an emitter-
collector short circuit or emitter-base open circuit.

8-26. Transistor and Diode
Markings. Figure 8-2 shows diode and transistor
marking methods. In addition, the emitter lead for

Table 8-4. Etched Circuit Soldering Equipment

De-soldering
aid

Resin (flux)

Solder

Protective
coating

To remove molten solder
from connection

Remove excess flux from
soldered area before ap-
plication of protective
coating

Component replacement
Circuit board repair
Wiring

Contamination, corro-
sion protection

Suction device

Must not dissolve etched
base board material or
conductor bonding agent

Resin (flux) core, high tin
content (60/40 tin/lead), 18
gauge (SWG) preferred

Good electrical insulation,
corrosion-prevention pro-
perties

Item Use Specification Item Recommended
Soldering Soldering Wattage rating: 47%—-56% - Ungar No. 776 handle with
Unsoldering Tip Temp: 850--900 degrees *Ungar No. 4037 Heating Unit
Soldering* Soldering *Shape: pointed *Ungar No.PL111
tip Unsoldering

Soldapult by Edsyn Co.,
Arleta, California

Freon, Aceton, Lacquer
Thinner, Isopropyl
Alcohol (100% dry)

Silicone Resin such as
GE DRI-FILM** 88

**General Electric Co., Silicone Products Dept., Waterford, New York, U.S.A.

*For working on etched boards; for general purpose work, use Ungar No, 1237 Heating Unit (37.5W, tip temperature
of 750—800 degrees) and Ungar No. PL113, 1/8 inch chisel tip.
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a bipolar transistor is identified on the printed cir-
cuit board by connecting it to a square rather than
a round pad.

8-27. Printed Circuit Board Markings. On
the printed circuit board, a square pad is etched
around one pin of some components to facilitate
identification of the component terminals. The
square pad indicates the following:

a. Thecathode of a diode

b. Emitter of a transistor

¢c. Source terminal of an FET

d. Pinoneof an integrated circuit

e. Pin one of an integrated circuit socket

f. Pinone of a cable connector
8-28. Operational Amplifiers
8-29. Operational Amplifier
Function. Operational amplifiers are used to
provide such functions as summing amplifiers, of-
fset amplifiers, buffers and power supplies. The
particular function is determined by the external

circuit connections. Equivalent circuit and logic
diagrams for type 741 operational amplifiers are

Service

contained in Figure 8-3. Circuit A is a non-
inverting buffer amplifier with a gain of 1. Circuit
B is a non-inverting amplifier with gain determin-
ed by the resistance of R1 and R2. Circuit C is an
inverting amplifier with gain determined by R1
and R2. Circuit D contains the functional circuitry
and pin connection information along with an
operational amplifier review.

NOTE

In Circuit D, it is assumed that the
amplifier has high gain, low output
impedance and high input impedance.

8-30. Operational Amplifier
Troubleshooting. When operational amplifiers
are suspected, one quick check is case temperature,
which should not be hot to the touch. If the output
voltage approaches or equals either the negative or
positive bias supply values the device should be
suspected. Measure and record the voltage level at
both the — (inverting) terminal pin 2 and the +
(non-inverting) terminal pin 3. The levels should
not differ by more than about 10 mV. If the
voltage levels are not within about 10 mV, check
the external circuitry and components. if the exter-
nal circuitry (input signal, operating voltages,
feedback resistors) appears normal, replace the
operational amplifier.

Amplifier Characteristics

A
Transistor Biasing
TYPE CUTOFF CONDUCTION
NPN +V ki
CURRENT
COLLECTOR ov .
CONTROLNY
BASE@ CURRENT
EMITTER
PNP -y -y
COLLECTOR o v
BASE CURRENT | CURRENT
EMITTER

-V -V -V
S, Can
S
S S
Bre
CHARACTERISTIC COMMON COMMON COMMON
BASE EMITTER COLLECTOR

Input Impedance| 300 -500 5000 -15000 | 20Ka -500Ka
Output R ; ¥
| mpedance 300Ka -500Ka | 30Kq -50Ka | 500 10000
Voltage Gain 500 - 1500 300 -1000 <1
Current Gain <l 5 -5 5 =50
Pawer Gain 20dB -30dB| 25d8 -40dB 10dB -20dB

{Emitter Follower)

Figure 8-1. Transistor Characteristics and Biasing
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Figure 8-2. Examples of Diode and Transistor Marking Methods
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OPERATIONAL AMPLIFIER

INPUT IMPEDANCE =R2

OQUTPUT IMPEDANCE: VERY LOW

A D
7 1 8
OFFSET  NC
INPUT NULL
————  OUTPUT Vi o
o A\ ourt \ 6y
$Zin Ei Tf 0
GAIN=1
2
5 B .
1=0
INPUT
V- & OFFSET
outeUT ‘ Rl hiadl |
2 o 1
RZ 2 Yk
67 R1
GAIN = 1+R1/R2 sEp a
INPUT IMPEDANCE: VERY HIGH IF “A" IS LARGE, Vg = V4
OUTPUT IMPEDANCE: VERY LOW
C
- R1 R1
OUTPUT
R2 R1
INPUT ——n (2 IFV,=0( < ) THEN Vo=Vy 1+ )
Rl
GAIN= — RUR2
(B IEVi=0( ) THEN | Vg=-V, (5

Figure 8-3. Operational Amplifier Equivalent Circuit
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8-31. AUTOMATIC PRESELECTOR SYSTEMS

8-32. Standard Preselectors

8-33. The shaded blocks in Figure 8-4 represent a simplified block diagram of a standard (no options)
Model 8445B Automatic Preselector. The YIG filter can be used as a stand-alone 1.8 to 18 GHz narrow
bandpass filter by applying an external tuning voltage of + 1.8 to + 18 volts to the Preselector rear-panel
REMOTE BNC connector, J4. The center frequency of the nominally 30 MHz-wide filter will follow the
remote tuning voltage according to a 1 GHz/V relationship. The tuned resonant effect of the YIG filter is
controlled by the value of dc current fed to its tuning coil (electromagnet). Tuning sensitivity is approx-
imately 26 mA/GHz. In the standard 8445B, remote operation is selected automatically if the 8445B is not
connected to an 8555A RF Section.

8-34. When operating as a preselector for an 8555A RF Section Spectrum Analyzer, the RF OUTPUT of
the 8445B is connected to the INPUT of the 8555A by rigid cable W1.

8-35. The YIG Pre-Driver uses input voltages from the 8555A Spectrum Analyzer System and produces
an output voltage that is proportional to the frequency to which the analyzer is tuned. The analyzer pro-
vides a Sweep + Tune voltage that is representative of the frequency of the YIG oscillator in the analyzer.
This voltage varies linearly from — 5.000 volts for a LO frequency of 2.050 GHz to — 10.000 volts for a LO
frequency of 4.100 GHz. The Sweep + Tune voltage is applied to a harmonic number amplifier in the
Preselector. The gain of the harmonic amplifier is controlled by Band Code signals ‘“A’’ and *‘B’’ from the
analyzer. Band Code bits ““A’’ and ‘‘B’’ represent the frequency bands n = 1 through n = 4. The output
from the harmonic number amplifier is a voltage representative of LO harmonic frequency. The frequency-
to-voltage ratio is 1.025 GHz/Volt. The output from the harmonic amplifier is applied to a summing
amplifier where it is combined with the IF offset voltage.

8-36. Band Code bit ““E”’ from the analyzer is applied to then = + or — mixing offset amplifier in the
Preselector. The + or — mixing offset amplifier provides an offset voltage to match the mixing mode in
the analyzer. The output from the offset amplifier is applied through a 2.05 GHz IF or 550 MHz IF offset
network to the summing amplifier. The IF offset is a resistive network controlled by Band Code bit D"’
from the analyzer. The output is a voltage proportional to the analyzer’s 1st IF offset. The frequency-to-
voltage ratio is 1.025 GHz/Volt. The Summing Amplifier combines the output of the Harmonic Number
Amplifier with the output from the 2.05 GHz/550 MHz IF Offset Network to produce an output voltage
level to the YIG Driver that is proportional to the frequency to which the analyzer is tuned. The Summing

Amplifier has unity gain (— 1) with an output voltage level proportional to frequency by a ratio of 1.025
GHz/volt.

8-37. Standard 8445B models utilize Band Code bits A, B, D, and E from the 8555A to automatically
switch the LP filter in place of the tunable YIG filter in the Preselector RF signal line when the 0 — 2.0
GHz band is selected.
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8-38. The front panel FREQ OFFSET adjustment is used to trim the YIG filter magnet current to correct
for slight variations in filter frequency. The screwdriver TRACKING adjustment is used to set the
Preselector tracking properly on low and high frequency bands. (See Paragraph 5-13.)

8-39. Option 004 Preselectors

8-40. When Option 004 is ordered, the 1.8 GHz low-pass filter and the coaxial switching relays are
deleted. The Coaxial Switch Control and Driver circuits are left on the A2 Power Supply assembly for
possible future use.

8-41. Option 003 Preselectors

8-42. When Option 003 is ordered, the standard Al Predriver, shown shaded in Figure 8-4, is replaced
with one containing both the shaded and unshaded circuits. In addition, a complete digital panel meter cir-
cuit is mounted behind a window on the front panel of the Preselector. The 8555A supplies a —7.5V to
— 15V Tune voltage from its YIG-tuned LO Driver. This voltage is processed in a manner similar to the
Sweep + Tune voltage in the standard 8445B, except that the output of the DPM section Summing
Amplifier converts the Tune voltage to a 1.025 GHz/V level fed to the DPM. The digital panel meter is a
voltmeter with a resistive voltage divider input to convert the 1.025 GHz/V to a 1 GHz/V level. When the
8555A is tuned to a frequency of 3 GHz, for example, the Summing Amplifier output is 3 x 0.976 or
2.927V, resulting in a display reading of 3.000 GHz. If the Preselector is tracking properly, the frequency
being displayed is also the center frequency of the YIG filter pass band.

8-43. Option 002 Preselectors

8-44. Option 002 adds a MODE switch with AUTOmatic, REMOTE, LOW-PASS, and MANUAL posi-
tions, plus COARSE and FINE manual tuning controls on the front panel of the Preselector (unshaded cir-
cuitry of Figure 8-5). In the AUTO position the Preselector operates as a standard instrument. In the
REMOTE position, the YIG filter is tuned by a 1 GHz/V voltage input to the REMOTE BNC connecctor
on the rear panel of the Preselector. In the LOW-PASS position, the 1.8 GHz low-pass filter is connected
in place of the YIG filter in the Preselector RF line. In the MANUAL position, the YIG filter can be used
as a stand-alone 1.8 to 18 GHz filter, which is tuned manually with the COARSE and FINE manual tun-
ing controls to any selected frequency in this band.

8-45. Preselectors with Options 002 and 003

8-46. The 8445B Automatic Preselector may incorporate both Options 002 and 003. In this case the un-
shaded DPM circuits of Figure 8-4 would be added to the circuits shown in Figure 8-5. Figure 8-6, the
overall block diagram, shows a combination Option 002/Option 003 Preselector.
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8-47. CIRCUIT DESCRIPTIONS AND TROUBLESHOOTING

NOTE

All troubleshooting described in this section is done with the 8445B con-
nected to a fully operational spectrum analyzer (HP 8555A/8552/140).

8-48. YIG Predriver Assembly A1 (See Service Sheet 2)

8-49. The YIG Pre-driver converts the Sweep + Tune voltage from the 8555A to a voltage that is propor-
tional to the frequency to which the spectrum analyzer RF Section is tuned.

8-50. Harmonic Number Amplifier. The Harmonic Number Amplifier, A1Ul, multiplies the
Sweep + Tune voltage from the RF Section by a factor of —0.4n, where ““n’’ is the BAND number selected
on the RF Section panel (Table 8-5). The Sweep + Tune voltage is proportional to the Ist LO YIG-tuned
oscillator voltage in the 8555A RF Section. This voltage varies linearly from —5.000 Vdc +5 mV with the
Ist LO at 2.05 GHz, to —10.000 Vdc +55 mV with the 1st LO at 4.1 GHz. Precision resistors in the Har-
monic Number Amplifier circuit are switched by relays to set the gain of the circuit relative to the harmonic
mixing number of the 8555A band that is selected.

8-51. n= + or — Amplifier. A +9 Vdc reference voltage from YIG Driver Assembly A3 is applied to
the input of the n= + Amplifier. The function of this circuit is controlled by relays K7 and K8 to provide
either a +9 Vdc output level for the plus mixing bands of the 8555A, or —9 Vdc for the minus mixing
bands. Relays K7 and K8 are controlled by Band Code ““bit’’ E from the spectrum analyzer RF Section.

8-52. IF = .550 GHz/2.05 GHz Network. When bands are changed on the 8555A RF Section, either
.550 GHz or 2.05 GHz is used as the 1st IF. The IF = .500 GHz/2.05 GHz offset network alters the input
to the Summing Amplifier to compensate for the IF change. This is accomplished by Band Code *‘bit’’ D
and relay KS. Precise level corrections for an IF of 2.05 GHz are made by adjusting R37, ADJ 4. Adjust-
ment of R36, ADJ 5, corrects for improper input level to the Summing Amplifier for an IF of .550 GHz.

8-53. Summing Amplifier. Summing Amplifier A1U2 combines the output from the Harmonic
Number Amplifier with the Output from the IF = .550 GHz/2.05 GHz Network to produce a voltage pro-
portional to the band and frequency to which the analyzer RF Section is tuned. The output from the Sum-
ming Amplifier is applied to YIG Driver Assembly A3.

8-54. Logic Decoders/Relay Driver. Transistors A1Ql through Q8 and their associated relays
operate as logic decoders of Band Code “‘bits’’ from the 8555A.. Band Code signals of either +20 or —12
Vdc from the analyzer RF Section switch precision resistors in the circuits of the Harmonic Number
Amplifier to control the output polarity of the n = + Amplifier, and to offset the input to the Summing
Amplifier by the IF = .550 GHz/2.05 GHz Network.

NOTE

If, after performing the troubleshooting procedures for a particular cir-
cuit, you determine that the operational amplifier is functioning normally

but the testpoint voltages are incorrect, do the YIG Predriver Adjustment
described in Section V.
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8-55.

Harmonic Number Amplifier Troubleshooting

Set switch S1 on Predriver Board Assembly Al to TEST and measure the voltage at TP2. It should be
0 Vdc =1 mV. Set switch S1 back to OPR.

Connect a voltmeter to TP1 on the Predriver Board. Select spectrum analyzer BAND =1 —/IF=.550
GHz. Set SCAN WIDTH to ZERO.

Adjust the spectrum analyzer FREQUENCY control for an indicated level of —5.0 Vdc +£1 mV at
TP1.

Check the voltage level at TP2. It should be +2.0 Vdc 2 mV.

With the voltmeter connected to TP2, select spectrum analyzer bands n=2+, then n=3%, then
n=4 = Voltages at TP2 for these selections should be +4.0 Vdc =3 mV forn=2=+; +6.0 Vdc£4mV
forn=3+;and +8.0 Vdc x5 mV forn=4=+.

The harmonic number amplifier (A1U1) has a gain of —0.4n, with “n”> controlled by the logic
decoder/relay drivers (see Table 8-5). If it appears to be operating improperly, check it with the
Operational Amplifier Troubleshooting Procedure in paragraph 8-30.

8-56. n = + or — Amplifier Troubleshooting

On YIG Driver Board Assembly A3, set switch S1 to TEST. Then check the voltage level at testpoint
TP5 on YIG Predriver Board Assembly Al. The level should be 0 Vdc £1 mV.

Reset switch A3S1 to OPR. On the spectrum analyzer RF section, select BAND n=1-—/IF=.550
GHz. Check the voltage level at testpoint TP5 on YIG Predriver Board Assembly Al. It should be
—9.0Vde £0.3V,

With the voltmeter still connected to testpoint A1TPS, set spectrum analyzer for BAND
n=1+/RF=.550 GHz. The voltage level at A1TP5 should be +9.0 Vdc+0.3V.

Switch the spectrum analyzer from BAND n= — through BAND n=4+. Voltage at AITPS should
be +9.0 Vdc+0.3V on all n= + bands, and —9.0 Vd¢+0.3V on all n= — bands.

The n= + or — amplifier, A1US, has a gain of 1 for all band selections. Its output polarity is con-
trolled by Band Code ‘‘bit’’ E, which alternately switches relays K7 and K8 as bands are progressively
selected (see Table 8-5). If A1US appears to be operating improperly, check it with the Operational
Amplifier Troubleshooting Procedure in paragraph 8-30.

8-57. IF =.550 GHz/2.05 GHz Network Summing Amplifier Troubleshooting

® Set the OPR/TEST switches (S1) on Predriver Board Assembly Al and YIG Driver Board Assembly

A3 to TEST. Check the voltage level at testpoint TP7 on Predriver Board Al. It should be 0
Vdc+ ImV.

Reset both OPR/TEST switches to OPR. On the spectrum analyzer, select BAND n=1—/IF=.550
GHz. Set SCAN WIDTH to ZERO.

Adjust spectrum analyzer FREQUENCY for a voltage level of —5.000 Vdc at testpoint TP1 on
Driver Board Al. Then measure the voltage level at testpoint TP7 on Driver Board Al. The voltage at
TP7 should be —1.463 Vdc+2mV.
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@® Select BAND n=1+/IF=.550 GHz and again check the voltage at AITP7. It should be —2.536
Vdcx2mV.

® With the voltmeter still connected to A1TP7, select BAND n=2—. The voltage at A1TP7 should be
—2.000+2mV.

Model 8445B

® Select BAND n=2+ and check the voltage at A1TP7. It should be —6.000 Vdc+3 mV.

® The 550 MHz and 2.05 GHz IF offset is controlled by Band Code *‘bit’’ D (see table 8-5). If the sum-

ming amplifier (A1U2) seems to be operating improperly, check it with the Operational Amplifier
Troubleshooting Procedure in paragraph 8-30.

Table 8-5. Relay Operations by Band Code Bits

Analyze_r Ba'rjiélitﬂsgde
H“?l’l':,l‘::r“ Relay | Relay | Relay | Relay | Relay
B D ATK1 A1K2 A1KS ATK7 ATKS
n=1-% 0 1 closed closed open open closed
n=1+* 0 1 closed closed open closed open
n=1- 0 0 closed closed closed open closed
n=1+ 0 0 closed closed closed closed open
n=2- 0 0 closed open closed open closed
n=2+ 0 0 closed open closed closed open
n=3— 1 0 open closed closed open closed
n=3+ 1 0 ' open closed closed closed open
n=4-— 1 0 open open closed open closed
n =4+ 1 0 open open closed closed open
Band Code “Bits” 1 =+20 Vdc 0=-12Vde

8-58. DPM Predriver Part of Assembly A1 (OPTION 003 Only) (See Service Sheet 3)

8-59. The additional circuits of the Digital Panel Meter Predriver part of the Option 003 Predriver
Assembly are similar to the circuits on the standard Predriver Assembly shown on Service Sheet 2. The
longer Option 003 Predriver Assembly contains both the YIG Predriver circuits, which are on the front of
the board, and the DPM Predriver circuits, which are to the rear of the board.

8-14
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8-60. Except for the input voltage level to the Al Option 003 Assembly, the Harmonic Number
Amplifier, the n= £ Amplifier, the IF=.550 GHz/2.05 GHz Network, and the Summing Amplifier of the
DPM Predriver operate the same as the YIG Predriver circuits of Service Sheet 2. The —7.5to — 15V levels
for the DPM Predriver originate in the Tune Buffer Amplifier of the 8555A.

8-61. The Band Code Logic ““C”’ feeds a 0 or — 12V “‘bit’’ to Q7 on all bands involving frequencies of 0
to 18 GHz, allowing Q8 to energize K11. With K11 contacts closed, the 0 to —18.00 Vdc output (for
0—18.45 GHz) from the DPM Predriver is fed to the DPM, giving a digital display of the frequency the
8555A RF Section is receiving.

8-62. DPM Predriver Troubleshooting. A problem in the DPM Predriver circuitry affects only the
digital display. To locate the source of a DPM Predriver malfunction, proceed as follows:

@® Set the spectrum analyzer for BAND n=1—/IF =.550 GHz and tune the FREQUENCY to zero GHz.

@ Connect a voltmeter between testpoint TP3 on Predriver Board Al and TP2 (ground) on YIG Driver
Board A3. The voltage at A1TP3 should be — 7.5 volts. Next, tune the spectrum analyzer FREQUEN-
CY to 2 GHz and note the voltage at A1TP3. It should be — 15 volts. If you cannot obtain these
voltages, the problem is most likely in the spectrum analyzer RF Section (8555A/B) or in the cabling
between the spectrum analyzer and the 8445B. If the testpoint voltages are correct, continue with the
steps below.

® With the spectrum analyzer still set for BAND n=1—/IF=.550 GHz, tune the FREQUENCY to zero
GHz. Then check the voltage at testpoint TP8 on Predriver Board Al (use A3TP2 as the ground con-
nection). The voltage at A1TP8 should be zero volts.

® With the voltmeter still connected acros AITP8 and A3TP2, set the spectrum analyzer for BAND
n=4+. Set the FREQUENCY to 18.450 GHz. You should now read 18 volts on the voltmeter. If you
do not get a reading of 18 volts, the problem is in the DPM Predriver circuitry. The appropriate
troubleshooting procedure for this circuitry is the same as for the YIG Predriver circuits (see YIG
Predriver Assembly Al Circuit Description and Troubleshooting).

@ If the testpoint voltages are correct and the DPM is malfunctioning, the problem is most likely in
DPM Assembly A7 or in the cable that connects to the DPM input receptable.

® If the display voltage is present at A1TP8 but not at the DPM input, or if relay K11 does not open or
close, check for Band Code C voltages while switching between BAND n=4+ and BAND n=6.
Check for an open or shorted Q7, Q8, or K11 relay coil.

8-63. YIG Driver Assembly A3 (See Service Sheet 4)

8-64. The YIG Driver Board Assembly controls the current which tunes the YIG filter over its frequency
range of 1.8 to 18 GHz. In addition to the YIG-tuning circuitry (summing and driver amplifiers), it con-
tains the + 9 volts IF Offset Supply for the n= + amplifiers on Predriver Board Assembly Al, and a +28
volts supply for use with YIG filters which have internal heaters. The Automatic Switching Control circuit
shown on Service Sheet 5 is also on the YIG Driver Assembly.

8-65. +9 Volt IF Offset Supply. Resistor A3R2 and the 9 volt breakdown diode VR1 form a simple
regulated +9 volt power supply. The +9 volt source is utilized by n = + Amplifier A1U2 to provide an IF
frequency offset. Switch S1 is provided for test and adjustment purposes.

8-66. YIG Driver. The YIG Driver circuit includes a Summing Amplifier and a YIG Current Driver
Amplifier. The voltage to the Summing Amplifier from the YIG Predriver is a negative voltage of 1.025
GHz/V. This linear voltage/frequency input, in conjunction with the FREQ OFFSET control, the
TRACKING controls, and two breakpoint controls, process the YIG magnet current to produce an overall
linear voltage/frequency response of the YIG filter. The YIG frequency/coil current relationship is ap-
proximately 25.7 MHz/mA.
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8-67. The YIG magnet current flows through R12 and R13, Q4, and the magnet coil. Negative tunin
voltages from the predriver are inverted to positive by Ul and control the conduction of Q4. The YI
rent Q4 allows to flow is partially controlled by the gain of Ul. This is basically the ratio of R11 to R9
approximately 9:1. The panel FREQ OFFSET control feeds a small positive bias to the inverting input of
Ul, and is used as a manual control for compensation of the YIG current. It is used to set the YIG on -_»,,".'
quency at 2 GHz when checking tracking. '

8-68. The internal Coarse Tracking and the front-panel TRACKING controls help to determine the ;
of Ul and also the slope of the YIG magnet current. With TRACKING at zero, the Coarse Tracking
justed to tune the YIG on frequency at 14 GHz. In normal operation the FREQ OFFSET is used to tu
YIG at 2 GHz, and the panel TRACKING control is adjusted to tune the YIG to frequency at 8 GH
further trimming that may be necessary is accomplished with the front-panel FREQ OFFSET control.

8-69. Linearity Correction. The current of the YIG magnet is essentially linear from 1.8 GHz at 70
to 18 GHz at 700 mA (25.7 MHz/mA). However, above approximately 14 GHz the magnet core st
saturate. To correct for this, as the input voltage approaches the 14.7V zener voltage of VR2, the z
conducts, shunting R3 and R8 across the Ul input impedances R21 and R9, increasing the gain of Ul an
therefore the YIG current. Another similar breakpoint is developed when the input voltage approaches
zener voltage of VR3. The result is a linear input voltage/frequency response for the YIG filter. The 1
18 GHz ADJ resistors R24 and R29 are vernier adjustments of the VR breakdown voltage point.

8-70. + 28 Volt YIG Heater Supply. The YIG filters used in the 8445B are mnufactured by a numbe
different manufacturers. Some of the YIGs have internal heaters and others do not. When a YIG with
internal heater is used, the + 28 volts power supply produces the required heater current. In this sup
unregulated +40 volts source is regulated to approximately 0.7 volt less than the breakdown volt
breakdown diode VR6. The +28 volts supply is present on all YIG Driver Assemblies regardless of
type of YIG installed in the instrument.

8-71. +9Volts IF Offset Supply Troubleshooting

® Check the voltage at testpoint TP1 (A3TP1) on YIG Driver Assembly A3. It should be +19.5 w
(The +9 volts is derived from the +19.5 volts produced on Power Supply Board Assembly A2.) :

@ Set the OPR/TEST switch (A3S1) on the YIG Driver Board Assembly to TEST and measure
voltage at the junction of A3R2 and A3VRI1 (shown as testpoint K on schematic). It should
volts. If it is not, check resistor A3R2 and breakdown diode A3VRI. If 9 volts is present, check
OPR/TEST switch (A3S1) and the wiring between the YIG Driver Board and the Predriver Board

8-72. YIG Driver Section Troubleshooting

@ Set the spectrum analyzer controls as follows:
BAND :ocon o5 sunss saves vo9mie o ans 05 555 o gon % Tasen %
FREQUENCE 5 oo 0 5a% 6 050565 Viiiin sbnes smmmn s smmen o wneemes Sl
SCAN WIDTH E

SCANTIME. . .. . it et i e 10 MILLISECO

......................................................

@® Check fuse F1 (A3F1) on YIG Driver Assembly A3. If it is open, check fuse F2 (A2F2) on Power ¢
ply Board Assembly A2. (If A2F2 is open, there is no —23 volts negative bias applied to sun
amplifier A3U1. This causes A3U1 to overdrive the driver amplifier transistors and results
cessive current through fuse A3F1.)

® If fuse A2F2 is not open, replace A3F1 and see if it burns out again. If it does, check transistors
Q3, and Q4, and operational amplifier Ul.
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® If fuse A3F1 is not open, check the voltage at the collector of A3Q4 (shown as testpoint F on
schematic). It should be about +37 volts (this voltage is unregulated and varies with the ac line
voltage and YIG frequency).

® Set the spectrum analyzer to BAND n=4+ and tune the FREQUENCY to 18 GHz. The voltage at the
collector of A3Q4 (testpoint F) should now be approximately +30 volts. If no voltage change oc-
curred between 1.5 GHz and 18 GHz, check the levels of the inputs to A3U1 at Ul pins 2 and 3. The
difference between the two pins, when each of them is measured relative to common ground, should
not exceed 25mV (normal difference is about 10mV). Note that this difference is affected by the set-
ting of Coarse Frequency Offset potentiometer R7.

1
4
i

i
2

If the difference between pins 2 and 3 of Ul is greater than 25mV, check it again with U1 isolated
from the driver transistors (remove fuse F1 and connect a jumper between pin 6 of U1 and testpoint
1 TP3 to short the base-collector junction of Q2). If the voltage difference between U1 pins 2 and 3 is
still greater than 25mV, try adjusting Coarse Frequency Offset potentiometer R7.

. ® Ifadjusting R7 has little or no effect on the voltage difference between U1 pins 2 and 3, replace Ul.

. ® Ifit does appear to be functioning normally (i.e., it responds to adjustments of R7), check for an open
& or shorted transistor or diode in the driver amplifier circuit. (Normally, a shorted driver amplifier
3 transistor or diode will cause fuse F1 to open.)

Linearity Correction Breakpoints Check
@ Connect a digital voltmeter to test point TP1 on YIG Driver Board A3.

D @ On the spectrum analyzer set BAND n=4+ and SCAN WIDTH to ZERO. Tune FREQUENCY
from 14 to 15 GHz while observing the voltage indication on the digital voltmeter. Between 14 and 15
GHz the voltage at TP1 should start to increase, indicating a breakdown of the diode.

® Connect the digital voltmeter to the junction of VR3 and R4 (shown on schematic as testpoint H).
Then tune the spectrum analyzer FREQUENCY from 15 to 17 GHz. The voltmeter should indicate a
breakdown of the diode between 16 and 17 GHz. The procedure for making breakpoint tracking ad-
justments is given in Section V under YIG Driver Adjustments.

8-73. +28 Volts Heater Supply Troubleshooting

! ® When the 8445B is operating with a YIG filter that uses the + 28 volts YIG heater power, the voltage
drop across resistor R19 (A3R19) on the YIG Driver Assembly is approximately 1 volt. With the
3 heater circuit open, the voltage across R19 should be less than 0.1 volt.

® Under normal operating conditions, the voltage across R20 is approximately 1 volt less than the
voltage across VR6, and the voltage across R18 is 0.6 volt.

8-74. Power Supply Assembly A2 Control and Switching Circuits (See Service Sheet 5)

8-75. Coaxial Switch Driver. The Coaxial Switch Driver circuitry on Assembly A2 provides a polarized
D control voltage for the two input-output coaxial relays so they connect either the YIG Filter or the Low-
5 Pass Filter to the front panel ports. The coaxial relays are the polar latching type. When driven in one
direction they latch until driven in the other direction. The driven direction depends on the relative voltage
levels across the coils.
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8-76. Depending on whether the base of A2Q2 is forward biased or not, the emitter of A2Q4 will either
rise to nearly +40 volts, or drop to a low positive potential. Transistor A2Q8 acts as an inverter, lowering

the positive potential of the emitter of A2Q5 when the emitter of A2Q4 rises. It raises the positive potential
of the A2Q5 emitter when the A2Q4 emitter lowers.

8-77. At any given time the tops of the relay coils are either more positive than the bottoms, or less
positive, resulting in either upward or downward current flow in the coils. Reversal of current direction
reverses the relay contacts. When testpoint E is highly positive the relays are in the YIG Filter position. If
any of the four A, B, E, or E Band Code “‘bits”’ is positive (“‘1’> or +20V), the relays are driven to the YIG
Filter position. If all four ‘‘bits’’ are negative (0 or — 12V), or if there are no *‘bits,”’ A2Q2 is either reverse
or zero biased and the relays reverse, connecting the Low-Pass Filter to the front panel ports.

8-78. Manual Control Buffer Amplifier. Manual Control Buffer Amplifier A2U2 is not operative in
Standard Models. With Option 002, manual controls are added. If the front panel MODE switch S2 is in
the MANUAL position, the base of A2Q6 is grounded through A2R16, forward biasing A2Q6 and driving
the coaxial relays into the YIG Filter position. The COARSE and FINE controls feed the required — 1.025
GHz/V to the YIG Driver to tune the YIG filter. The manual COARSE and FINE potentiometers together
control dc bias voltages to amplifier A2U2 to produce the necessary —1.025 GHz/V required to tune the
YIG filter manually.

8-79. The COARSE tune control is calibrated in frequency from 0 to 20 GHz. The FINE tune control is
calibrated from — 500 to + 500 MHz. The resistive networks composed of A2R7, A2R11, and A2R12 pro-
vide a voltage offset that is equal to 500 MHz. With the FINE control centered (0 MHz), the resulting
voltage offset corrects the input voltage so that the frequency calibration of the COARSE tune control
reads correctly. Operational amplifier A2U2 is an inverting amplifier with unity gain.

8-80. Remote Control Buffer Amplifier. Remote control of the YIG Filter tuning is possible when
the spectrum analyzer is either off, disconnected from the Preselector, or if the Preselector has Option 002
and the front panel switch is set to REMOTE. The remote control buffer amplifier produces a voltage at its
output equal to the voltage difference applied across the floating BNC remote input connector, divided by
1.025. A2U3 and its associated circuitry form a standard unity-gain differential amplifier. The output of
A2U3 is routed to the automatic switching control (see below) or through the MODE switch to the input of
YIG Driver Assembly A3.

8-81. Automatic Switching Control. In standard Preselectors, the A3Q1/K1 Automatic Switching
Control relay connects the YIG Driver input to either the YIG Predriver output or to the Remote Control
output. For the standard 8445B, relay driver A3Ql is provided +20 volts from the 8555A RF Section
through interconnect cable W3. The +20 volts turns on A3Q1 and energizes relay A3K1. With A3KI
energized, the Predriver output is routed through contacts 5 and 3 and through the interconnect wiring to
the YIG Driver input. If the + 20 volts is removed from A3Ql by either turning off the 8555A or discon-

nected Auxiliary B interconnect cable W3, relay A3K1 de-energizes and the Remote Amplifier output is fed
to the YIG Driver input through relay contacts 1 and 6.

8-82. In Option 003 Preselectors, A3K1 connects the DPM Predriver output to the DPM drive circuitry
as long as A3K1 is energized. In Option 003/non-Option 002 Preselectors the jumper between TPI ter-
minals 5 and 7 feeds the DPM. In Option 003 Preselectors that also have Option 002, this jumper is remov-
ed to allow the DPM Predriver output to feed through the MODE switch to the DPM.
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8-83. Coaxial Switch Driver Troubleshooting.

On the spectrum analyzer set the controls as follows:

BAND . e n=1-/IF=.550 GHz
FREQUENCY . ... e it e ettt et et et it 1.5 GHz
RN WILNTH . comsss xomumi vnssans eoramsn ommmmy s wem 65 GoR #% G o6 TR 6 S99 95 ¢ ZERO
NOANTIME. | . con o sumas somn evims o SR @ g @5 10 MILLISECONDS
SCANMUDIE . o on s s won o0 s sosess pegig Beess GORel TRl EEVEN TovRE 3 INT
BOCAN TRIGGER «uvua wovan veven b ean s me & vob 05 008 53 0005 2 585 03 5o 54 o LINE

On 84458 Preselector with Option 002 (front panel controls), set MODE switch to AUTO.

Connect a digital voltmeter to the common point of Band Code input diodes CR1, CR2, CR3, and
CRA4 (this point is shown as test point A on the schematic).

With the BAND shift lever on the spectrum analyzer, select all the bands from n=1—/IF=.550 GHz
through n=4+ and note the voltmeter indication for each band. The voltmeter should indicate
+19.5 volts for all bands except n=1—/IF=2.05 GHz. For BAND n=1-/IF=2.05 GHz, the in-
dication should be approximately zero.

Refer to the schematic diagram on service sheet 5 and check the voltage levels at test points B, C, D,
and E for BAND n=1-/IF=2.05 GHz, and for BAND n=1+/IF=550 MHz. Use the transistor
cases of Q2, Q3, and Q4 for test points B, C, and D respectively. Compare the levels you obtain with
the typical values shown below.

Voltage Level
Test
Point BAND BAND
n=1-/IF = 2.05 GHz n=1+/IF = 550 GHz
B 40V ov
C 29V 39V
D 40V 1.2V
E 3.5V 40V

8-84. Manual Control Buffer Amplifier Troubleshooting (Option 002 only)

Check operational amplifier A2U2 for unity dc gain.

Make sure A2U2 is inverting the input by comparing the input at A2U2 pin 2 with the output at test
point A2TP6.

If the manual control buffer amplifier appears to be operating improperly, check it with the Opera-
tional Amplifier Troubleshooting Procedure.

8-85. Remote Control Buffer Amplifier Troubleshooting

Connect + 10 volts from a dc power supply to the REMOTE input connector on the Preselector rear
panel, + to the center conductor, — to BNC shield. Note that the REMOTE input connector is
floating (i.e., its shield side is not grounded).
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® Check the voltage output of operational amplifier A2U3 at test point A2TP4. It should be —9.76
volts (10 volts input divided by 1.025). If it is not, check the resistors and capacitors that make up the
input circuit to A2U3. If operational amplifier A2U3 seems to be operating improperly, check it with
the Operational Amplifier Troubleshooting Procedure.

8-86. Automatic Switching Control Troubleshooting

® Automatic switching control transistor A3Q1 (on YIG Driver Assembly A3) is held at saturation by a
+20 or +19.5 volts dc input to its base through fixed resistor A3R22. In instruments that do not have
Option 002, A3Q1 conducts constantly whenever the 8445B power is on.

® Ininstruments equipped with Option 002 (front panel MANUAL TUNE and MODE controls), A3Q1
conducts only when the spectrum analyzer is turned on and connected to the 8445B. Turning the spec-
trum analyzer off or disconnecting the interconnect cable turns A3QI off.

@ When A3Ql is off, the voltage across it (emitter-to-collector) is approximately 38 volts. When A3Ql
is on, the voltage across it is about 0.1 volt.

8-87. Power Supply Assembly A2 DC Supplies (See Service Sheet 6)

8-88. +40 VDC Supply. In the +40 Vdc supply, 27.7 Vrms from the secondary of power transformer
T1 is rectified in a full-wave bridge rectifier composed of diodes CR6 through CR9. Capacitor C4 filters
the bridge output, providing a + 40 volts unregulated dc source.

8-89. +19.5VDC Supply. The + 19.5 Vdc supply regulates the +40 Vdc source to provide a +19.5 Vdc
source. The circuit consists primarily of a voltage regulator IC which controls an NPN transistor connected
as a series regulator. A small resistance, R29, in series with the series regulator transistor provides instan-
taneous current limiting.

8-90. The output voltage level is adjusted to + 19.5 volts with reference level adjust potentiometer RS. If
the output voltage attempts to rise above this level, or if the current becomes excessive, the change is
detected by the circuitry in Ul which responds by pulling the base of Q1 less positive. This causes Q1 to
conduct less and restore the output to normal. If the output decreases, Ul causes Q1 to conduct more to re-
establish the normal output.

8-91. Breakdown diodes VR8 and VRO provide over-voltage protection by limiting the maximum output
to their breakdown value of 26.1 volts. Overload protection is provided by fuse F1.

8-92. —23 VDC Supply. In the —23 Vdc supply, 27.7 Vrms from the secondary of power transformer
T1 is rectified and regulated to supply a —23 volts source. The 27.7 Vrms input to this circuit is rectified in
a full-wave bridge rectifier consisting of diodes CR10 through CR13 to produce —40 Vdc. This voltage is
then regulated in a series regulator comprising transistors Q9 and Q10 to provide the —23 Vdc source.
Breakdown diode VRS provides the reference voltage for the regulator. Overload protection for this circuit
is provided by fuse F2, and over-voltage protection by breakdown diode VRS6.

8-93. 440 Volts Supply Troubleshooting

® Disconnect the cable (W3) that connects between the spectrum analyzer and the 8445B. If the 8445B
has Option 002 front-panel controls, set the MODE switch to AUTO. Turn off the 8445B LINE
power.
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% ® Disconnect the ac power cable from the 8445B and remove its top cover.

i"- ® Remove fuse A2F1 to isolate the +40 volts supply from the +19.5 volts supply. (If fuse A2F1 is
open, check the + 19.5 volts supply.)

® Remove Predriver Board Assembly Al and YIG Driver Board Assembly A3 from the Preselector.

Wik el

® Refer to the Power Supply schematic diagram on Service Sheet 6. On the Power Supply Board (A2),
measure the resistance between test point G (+40 volts end of A2F1) and test point TP5. It should be
approximately 50K ohms.

® Remove the Power Supply Board and check the diodes in the 40 volts bridge rectifier (CR6 through
CR9) and capacitor C4 for shorts or opens.

® Plug the Power Supply Board back into the Preselector, reconnect the ac power cable, and turn on the
8445B LINE power.

® Refer to the Power Supply schematic diagram on Service Sheet 6 and make a quick check of the
unloaded voltage between test point G and test point TP5, then turn off the 8445B ac LINE power
The voltage should be approximately 55 volts.

® If the voltage measured above is low, restore the ac power and check the ac voltage across the
transformer secondary (brown and gray wires). It should be 27.7 volts rms.

@ Turn off the ac LINE power and put fuse A2F1 back into its fuseholder.

® Plug YIG Driver Assembly A3 into the Preselector, turn on the Preselector ac LINE power, and
measure the dc voltage between test points G and TP5 on the Power Supply Board. It should be ap-
proximately 34 volts. If it is not, check for an open or short on the A3 board.

® Turn off the ac LINE power, plug Predrive Board Assembly A1 back into the Preselector, turn on the
LINE power, and again measure the dc voltage between test points G and TP5 on the Power Supply
Board. The voltage should again be approximately 34 volts. If it is not, check for an oen or short on
the Al board.

8-94. +19.5Volts Supply Troubleshooting

@ First check fuse F1 on Power Supply Board A2. Next, measure the voltage between test points G and
TP5 on the Power Supply Board (see schematic diagram on Service Sheet 6). The voltage should be
about + 38 volts.

® Turn off the 8445B LINE power, disconnect the interconnect cable (W3) between the Spectrum
Analyzer and the 8445B, and remove the Power Supply Board Assembly.

® Check for a short on the +19.5 volt line external to the power supply (connect an ohmmeter between
ground and pin 3 of Motherboard socket XA2). Typical resistance is 1200 ohms.

® Check breakdown diodes VR8 and VR9 on the Power Supply Assembly for shorts.

® Plug the Power Supply Board Assembly back into the 8445B, turn on the LINE power, and measure
the voltage across breakdown diode A2VR?7. It should be 3.48 volts.

m ® Check for a voltage drop of about 0.2 volt acros A2R29.

® At voltage regulator A2U1, measure the voltage from pin 2 to ground and then from pin 3 to ground.
The two voltages should be equal (£3 mV).
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8-95. —23 Volts Supply Troubleshooting

® If fuse F2 on Power Supply Assembly A2 is open, the problem is probably a short on the A2 board or
in the external —23 volts wiring. Turn off the 8445B ac LINE power and remove board assemblies
Al, A2, and A3.

® On A2, connect an ohmmeter between —23V test point TP7 and ground test point TP5 to see if the
—23 volts output is shorted to ground on the board. '

® If a short on the board is indicated by the ohmmeter check, unsolder one end of VR6 and see if it is
shorted.

® If you cannot find a short on the A2 board, check for a short on the external —23 volts line by con-
necting an ohmmeter between ground and pin 9 or K of Motherboard socket XA2 (the socket for
Power Supply Assembly A2). Typical resistance between A5XA2-9,K and ground is 4000 ohms.

® If A2F2is not open, but the — 23 volts output is absent or low, check the ac voltage across the yellow
and green wires of the power transformer secondary. The correct voltage is 27.7 volts rms.

® If the transformer voltage output is correct, turn off the 8445B ac LINE power, remove the Power

Supply Board Assembly (A2), and check the bridge rectifier diodes (CR10 through CR13) for shorts
or opens.

® Next check breakdown diode VRS, transistors Q9 and Q10, capacitors C3, CS5, and C8, and resistors
R25 and R36 for shorts or opens.

@® Plug the A2 board back-into the 8445B, turn on the ac LINE power, and measure the voltages across
A2VRS5 (23.7V) and A2VR6 (28.7V).

8-96. Digital Panel Meter Assembly A7 (Option 003) (See Service Sheet 7)

8-97. The Digital Panel Meter (DPM) Assembly electronics are contained on two printed circuit boards:
DPM Display Board Assembly A7A1 and DPM Driver Board Assembly A7A2. DPM Driver Board A7A2
is mounted on an aluminum subchassis (driver board mounting bracket), which in turn mounts on the main
deck of the 8445B. A 16-conductor ribbon cable connects the Driver Board to the DPM Display Board,
which is mounted on the special Option 003 front panel assembly by means of aluminum standoffs.

8-98. There are eight inputs to the DPM Assembly, six from power transformeer T1, and the DPM signal
and signal-ground inputs from the DPM section of the special Option 003 Predriver Board Assembly (Al).
These inputs are fed through DPM Wiring Harness W11 (Option 003 only) to a 14-contact receptable at-
tached to the DPM subchassis. An eight-wire harness, A7W2, soldered to the receptacle contacts, carries
the inputs to the DPM Driver Board. Each of the eight wires in this harness has a crimp connector on its
loose end which slips over a particular one of eight standoffs on the Driver Board.

8-99. Analog processor IC U5 and digital processor IC U4 are each one-half of an analog-to-digital con-
verter, in which analog comparator circuits in U5 control counter logic in U4. To accomplish the analog-
to-digital conversion, US and U4 interact on three control lines: the M/Z (measure/zero logic) line, the
COMP (comparator) line, and the U/D (up/down) line. The conversion produces two kinds of outputs
from U4. The first comprises five sequential four-line BCD outputs, which are fed to BCD-to-seven seg-
ment converter Ul. The second consists of five sequential digit strobe drives, which are fed to transistors
Q1 through QS5 on the Display Board.
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8-100. The input signal applied across connector pins 7 and 14 of the DPM Driver Board Assembly is
a dc level of 0 to —18 volts, representing a YIG center frequency of 0 to 18.45 GHz (a 1.025 volts change)
of the input level represents a frequency change of 1.0 GHz). This 0 to — 18 volts signal is divided by preci-
sion resistors R21 and R22, providing a 0 to —1.8449 volts signal across pins 15 and 2 of the analog pro-
cessor IC, US.

8-101. Principles of Operation. The circuits on DPM Driver Board A7A2 translate the level of the in-
put from Predriver Board Al into signals that light the appropriate segments on the five frequency readout
numeric displays on DPM Display Board A7Al.

8-102. During the period the DPM drive input is being converted, the BCD output circuitry in U4 is shut
off. Once the conversion in U5 and U4 is complete, four-line BCD is sent to Ul where it is converted to a
seven-line (segment) drive. This seven-line output from Ul is fed in parallel to all five of the numeric
display ICs on the Display Board. Coincident with the BCD-to-seven segment conversion, U4 supplies a
digit strobe drive (D1, D2, D3, D4, or D5) which, by turning on one of the Display Board transistors, ac-
tivates one of the numeric display ICs.

8-103. The BCD and digit strobe outputs from U4 are timed by the clock oscillator input (approximately
225 kHz) applied to U4 at pin 8. This timing is such that the BCD applicable to a particular one of the five
numeric ICs occurs coincidently with the digit strobe that activates that numeric IC. Although the numeric
ICs are on only one at a time, they are switched on and off so rapidly they all appear to be on
simultaneously.

8-104. Transistor Q2 on the DPM Driver Board inverts the sign bit from U4 pin 13 so that the numeric
display shows a positive number even though the DPM input signal (YIG filter tuning voltage) is negative.
Transistor Q1 serves as an image frequency detector. If the YIG tuning voltage polarity reverses, Q1 turns
on the minus sign (segment g) of the numeric display IC that represents the most significant digit. A lighted
minus sign tells the operator of the 8445B that the displayed frequency is an image frequency.

8-105. Digital Panel Meter Troubleshooting

8-106. Any time you have a problem with the DPM, no matter what its nature, you should first check the
outputs of the dc power supplies on DPM Driver Board Assembly A7A2. The dc voltages at the power sup-
ply test points should be as follows:

Test Point TP2: +12.6=1.0V
Test Point TP3: —12.6x1.0V
Test Point TP4: +5+0.25V

8-107. Next, make sure there is an input from the spectrum analyzer by checking for it at test point TP1.
The signal at TP1 is a ramp, increasing from zero volts to — 18 volts as the spectrum analyzer frequency is
increased from 0 to 18.450 GHz. The dc level at TP1 should be 0.9756 X the spectrum analyzer frequency
(as observed at the spectrum analyzer). If the TP1 dc voltage is not correct for the spectrum analyzer fre-
quency at which it was measured, the spectrum analyzer may be out of adjustment. If the TP1 voltage is in-
correct for the reading on the DPM display, the DPM requires readjustment (see paragraph 5-14 for DPM
adjustment procedures).

8-108. To diagnose malfunctions that are not traceable to the power supplies or the signal input from the
spectrum analyzer, refer to the troubleshooting table below.

8-23
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Model 84458

8445B Digital Panel Meter Troubleshooting

Symptom

Probable Cause

Display is completely blanked.

. Failure of clock oscillator Q4. Check clock output

at drain terminal of Q4. (A failure of the clock
oscillator output stops the conversion process
in U4.)

. Failure of the BCD-to-7 segment latch, Ul.

Check the seven output and four input lines of Ul
for signs of activity. If you can detect no activity
on the Ul input lines, the problem could be in i,
U4 or US. (U4 and US interact. An apparent failure
in one of these ICs may actually originate in the
other.)

Display shows just one abnormally bright digit.

. Failure of clock oscillator Q4 output to U4 pin 8.

Display ICs all show the same number — usually zero —
regardless of the spectrum analyzer frequency.

. Failure of analog processor US.

. Reference circuit (U7, VR1, VR2) output failure,

or change in output level.

Incorrect display frequency reading.

. Reference circuit (U7) failure.

. Gain trimmer R6 or Offset trimmer R7 needs

. Input from spectrum analyzer at incorrect level. |

adjustment (See paragraph 5-14).

Check level at test point TP1. (Correct input level
is —0.9756 volts per GHz.)

A segment on one display IC fails to light.

. Display IC is defective.

The same segment on every display IC fails to light.

. Segment drive from BCD-to-7 segment latch Ul

has failed. (Segment drives are paralleled to all
five display ICs.)

One display IC fails to light.

. Defective display IC.

. Switching transistor for unlighted display IC has

. Digital drive from U4 to associated switching

failed.

transistor has failed.

Far left display IC fails to show minus sign when
spectrum analyzer frequency is negative.

. Failure of Q1 or Q2.

8-24
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Figure 8-7. Al YIG Predriver Assembly Parts Locations
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Figure 8-9. Al Option 003 YIG/DPM Predriver Assembly Parts Locations
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Figure 8-13. A2 Power Supply Assembly Amplifiers and Switch Drivér Circuits Parts Locations
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Figure 8-15. A2 Power Supply Assembly Supply Voltage Circuits Parts Locations
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Figure 8-17. A7A1 DPM Display Board Assembly Parts Locations
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ATA2

NOTE

MOUNTING SCREW INSERTED
HERE CONNECTS DPM ANALOG
AND DIGITAL GROUND BUSES
TO CHASSIS GROUND. IT MUST
BE INSTALLED FOR PROPER
OPERATION OF THE DIGITAL
PANEL METER.

Figure 8-18. A7A2 DPM Driver Board Assembly Parts Locations
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W12

LINE
OFF-ON
81

Wi3 5 C1 A2 AB w14 W15 B1

IV A A A A

A3

T1

K2
(8OTTOM)

K1
(TOP)

W5
(UNDER)

w4
(TOP)

Wé
w8
W7

FL1

w10 A4 FREQ FINE OUTPUT

OFFSET TUNING 42
R1
W9 TRACKING COARSE MODE INPUT
R2 TUNING SWITCH
R4 §2

Figure 8-21. Assembly Locations in Standard and Option 002 Preselectors



Service

AB w14 W15 B1

/

A3

T
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(BOTTOM)
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(TOP)
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ATA1
(UNDER) FL1
TRACKING COARSE MODE
R2 TUNING SWITCH J1
R4 ’ S2
Ad FREQ FINE OUTPUT
OFFSET TUNING J2
R1 R5
g Figure 8-22, Option 003 8445B Assembly Locations
F 843/844



APPENDIX A
MODIFICATION OF OLDER MODEL 8555A SPECTRUM ANALYZER RF SECTIONS

HP 8555A RF Sections with serial number prefixes 1232A and earlier require a wiring modification before
they will operate with the HP Model 8445B Option 003 Preselector. The DPM readout driver in the 8445B
requires an input signal from the A4 YIG Driver Assembly in the 8555A.

This modification consists of adding a jumper wire on the plug-in A4 assembly plus adding a wire between
A4 output connector and the rear panel P5 Auxiliary *“B’’ connector.

PROCEDURE
1. Remove top and bottom covers from the 8555A.

2. Remove the A4, AS, and A6 board assemblies so that A4 can be modified and easy access to
connector PS5 can be obtained.

3. Connect an insulated 3 inch jumper wire between A4U7 pin 6 and pin 8 on the A4 board connector. .
Refer to Figure A-1.

4. Connect an insulated 4 inch wire between A10XA4 pin 8 (on interconnect board) and rear panel
Preselector connector P35 pin 7. Refer to Figure A-2.

5. This completes the modification. Replace all board assemblies and top and bottom covers.

ELECTRICAL CHECK
1. With 8555A installed into Display Section, turn on power.
2. Center LO feedthru signal on CRT display.

3. With a dc voltmeter measure the voltage at AUXILIARY “‘B’’ on rear panel connector P35 pin 7.
Voltage should be —7.50 £0.05V.

4. With frequency dial at 1400 MHz on the LO scale, voltage at P5-7 should be —15.00 +0.05V.

Change your 8555A Operation and Service Manual per the partial schematic of the A4 assembly shown in
Figure A-3.



Appendix A Model 8445B

TTEN DRIVER

JUMPER
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Figure A-1. Modified A4 Board Figure A-2. Connection to AI10XA4-8
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Figure A-3. Partial Schematic of Modified A4 Assembly
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HEWLETT-PACKARD SALES AND SERVICE OFFICES

To obtain servicing information or to order replacement parts, contact the nearest Hewlett-

Packard Sales and Service Office listed in the HP Catalog, or contact the nearest regional office
listed below:

IN THE UNITED STATES IN GERMAN FEDERAL REPUBLIC
CALIFORNIA
3939 Lankershim Boulevard
North Hollywood 91604

Hewlett-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140

GEORGIA D-6000 Frankfurt 56

P.O. Box 105005
2000 South Park Place
Atlanta 30339 IN GREAT BRITAIN
ILLINOIS
5201 Tollview Drive
Rolling Meadows 60008

Hewlett-Packard Ltd.
King Street Lane
Winnersh, Wokingham

Berkshire RG11 5AR
NEW JERSEY

W. 120 Century Road
Paramus 07652 IN OTHER EUROPEAN COUNTRIES
IN CANADA

SWITZERLAND
Hewlett-Packard (Schweiz) AG
29 Chemin Chateau Bloc
CH-1219 LeLignon-Geneva

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2M5

IN FRANCE IN ALL OTHER LOCATIONS

Hewlett-Packard France
F-91947 Les Ulis Cedex
Orsay

Hewlett-Packard Inter-Americas
3200 Hillview Avenue
Palo Alto, California 94304
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