
 
 
About this Manual 
 
We’ve added this manual to the Agilent website in an effort to help you support 
your product.  This manual is the best copy we could find; it may be incomplete 
or contain dated information.  If we find a more recent copy in the future, we will 
add it to the Agilent website. 
 
 
Support for Your Product 
 
Agilent no longer sells this product.  Our service centers may be able 
to perform calibration and repair if necessary, but no other support from 
Agilent is available.  You will find any other available product information on the 
Agilent Test & Measurement website, www.tm.agilent.com. 
 
 
 
HP References in this Manual 
 
This manual may contain references to HP or Hewlett-Packard.  Please note that 
Hewlett-Packard's former test and measurement, semiconductor products and 
chemical analysis businesses are now part of Agilent Technologies.  We have 
made no changes to this manual copy.  In other documentation, to reduce 
potential confusion, the only change to product numbers and names has been in 
the company name prefix: where a product number/name was HP XXXX the 
current name/number is now Agilent XXXX.  For example, model number 
HP8648A is now model number Agilent 8648A. 
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SAFETY

This instrument has been designed and tested according to International Safety
Requirements. To ensure safe operation and to keep the instrument safe, the
information, cautions, and warnings in this manual must be heeded. Refer to
Section I for general safety considerations applicable to this instrument.

CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published speci
fications at the time of shipment from the factory. Hewlett-Packard Company
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 Stand
ards Orgnaization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and work
manship for a period of one year from the date of shipment. Hewlett-Packard
will, at its option, repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett-Packard. Repairs
necessitated by misuse of the product are not covered by this warranty. NO
OTHER WARRANTIES ARE EXPRESSED OR IMPLIED, INCLUDING BUT
NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE HEWLETT-PACKARD IS
NOT LIABLE FOR CONSEQUENTIAL DAMAGES

Service contracts or customer assistance agreements are available for Hewlett
Packard products that require maintenance and repair on-site

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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General Information Model 86242D/86245A/86250D

HP 86245A RF PLUG-IN

)

1-0

SCALE FOR 8620A and 8620C

NOTE

The 86245A and scale are shown, however, the 862420,
862500, and scales are similar in appearance. See AC
CESSORIES SUPPLIED in Section I for part number
information.

Figure 1-1. RF Plug-in and Accessories Supplied



Model 86242D/86245A/86250D

SECTION I
GENERAL INFORMATION

General Information

1·1. INTRODUCTION

1-2. This Operating and Service manual contains
information required to install, operate, test, ad
just, and service the Hewlett-Packard Model
86242D, 86245A, and 86250D RF Plug-Ins. Figure
1-1 shows the instrument and accessories supplied.
This section covers instrument identification,
description, options, accessories, specifications,
and other basic information.

1-3. This manual is divided into eight sections
which provide information as follows:

a. SECTION I, GENERAL INFORMATION,
contains the instrument description and
specifications as well as the accessory and
recommended test equipment list.

b. SECTION II, INSTALLATION/OPERA
TION VERIFICATION, contains informa
tion relative to receiving inspection, prepara
tion for use, mounting, packing, shipping,
and operation verification.

c. SECTION III, OPERATION, contains
operating instructions for the instrument.

d. SECTION IV, PERFORMANCE TESTS,
contains information required to verify that
instrument performance is in accordance
with published specifications.

e. SECTION V, ADJUSTMENTS, contains in
formation required to properly adjust and
align the instrument after repair.

h. SECTION VIII, SERVICE, contains
descriptions of the circuits, schematic
diagrams, parts location diagrams, and
troubleshooting procedures to aid the user in
maintaining the instrument.

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

1-5. Listed on the title page of this manual is a
Microfiche part number. This number can be used
to order 4 x 6-inch microfilm transparencies of the
manual. Each microfiche contains up to 60 photo
duplicates of the manual pages. The microfiche
package also includes the latest Manual Changes
supplement as well as all pertinent Service Notes.

1·6. SPECIFICATIONS

1-7. Instrument specifications are listed in Table
1-1. These specifications are the performance stan
dards or limits against which the instrument is
tested. Table 1-2 lists supplemental characteristics.
Supplemental characteristics are not specifications
but are typical characteristics included as addi
tional information for the user.

NOTE

To insure that the RF Plug·in meets
specifications. listed in Table 1·1,
Performance Tests (Section IV)
should be performed at least every
six months.

f. SECTION VI, REPLACEABLE PARTS,
contains information required to order all
parts and assemblies.

1·8. SAFETY CONSIDERATIONS

1·9. General

g. SECTION VII, MANUAL BACKDATING
CHANGES, contains backdating informa
tion to make this manual compatible with
earlier equipment configurations.

1-10. This product and related documentation
must be reviewed for familiarization with safety
markings and instructions before operation. This
product has been manufactured and tested in ac
cordance with international safety standards.

1-1



General Infonnation Model 86242D/86245A/86250D

1·12. Operation

1-13. BEFORE APPLYING POWER, refer to
SAFETY CONSIDERATrONS in Section I of the
Operating and Service manual for the mainframe.

)

tion should not be negated by using
an extension cord (power cable)
without a protective grounding con·
ductor. Grounding one conductor of
a two·conductor outlet is not suffi·
cient protection.

Any interruption of the protective
(grounding) conductor, inside or
outside the instrument, or discon·
nection of the protective earth ter·
minal could make this instrument
dangerous. Whenever it is likely that
this protection has been impaired,
the instrument should be made
inoperative and secured against any
unintended operation.

I WARNING l
BEFORE SWITCHING THE INSTRU·
MENT ON, ensure that all ac line
powered devices connected to the
instrument are connected to the
protective earth ground,

BEFORE APPLYING POWER, make
sure the mainframe ac input is set
for the available ac line voltage, that
the correct fuse is installed, and
that all normal safety precautions
have been taken.

1·14. Service

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

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

Earth tenninal.

Indicates dangerous voltages.

SAFETY SYMBOLS

Instruction manual symbol: the apparatus
will be marked with this symbol when it is
necessary for the user to refer to the in
struction manual in order to protect the
apparatus against damage.

1·11.

ill

IWARNING I

The information, cautions, and warnings in this
manual must be followed to ensure safe operation
and to keep the instrument safe.

I WARNING I

I-IS. The information, cautions, and warnings
in this manual must be followed to ensure safe
operation and to keep the instrument safe. SER
VICE AND ADJUSTMENTS SHOULD BE PER
FORMED ONLY BY QUALIFIED SERVICE
PERSONNEL.

BEFORE SWITCHING ON THE IN·
STRUMENT, the protective earth ter·
minal of the mainframe must be con·
nected to the protective conductor
of the (mains) power cord. The
mains plug should only be inserted
in a socket outlet provided with pro·
tective earth contact. This protec·

1-16. Adjustment or repair of the opened instru
ment with the ac power connected should be avoid
ed as much as possible but, when unavoidable,
should be performed only by qualified service per
sonnel who are aware of the hazard involved.

1-17. Capacitors inside the instrument may still
be charged even though the instrument has been
disconnected from its source of supply.

1-2
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IWARNING I
Servicing this instrument often reo
quires working with the instru·
ment's protective covers removed
and ac power connected. Extreme
caution should be exercised since
energy available at many points in
the instrument may, if contacted,
result in personal injury.

BEFORE SWITCHING THE INSTRU·
MENT ON, ensure that all ac line
powered devices connected to the
instrument are connected to the
protective earth ground.

1-18. INSTRUMENTS COVERED BY MANUAL

1-19. Attached tb the instrument is a serial
number plate. (A typical serial number plate is
shown in Figure 1-2.) The serial number is in two
parts. The first four digits and letter are the serial
number prefix; the last five digits are the suffix.
The prefix is the same for all identical instruments;
it changes only when a change is made to the in
strument. The suffix, however, is assigned sequen
tially and is different for each instrument. The
contents of the manual apply to instruments with
the serial number prefix(es) listed under SERIAL
NUMBERS on the title pages.

SERIAL NUMBER.
I ,
PREFIX SUFFIX

Figure 1-2. Typical Serial Number Plate

1-20. 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-

General Information

ment. This supplement contains "change informa
tion" that explains how to adapt the manual to the
newer instrument.

1-21. 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's title page. Com
plimentary copies of the supplement are available
from Hewlett-Packard.

1-22. 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.

1-23. DESCRIPTION

1-24. The 86242D, 86245A, and 86250D are
plug-ins for the HP Model 8620-Series Sweep
Oscillator mainframes. The plug-ins consists of a
fundamental oscillator and associated drive cir
cuitry for tuning. Refer to Tables I-I and 1-2 for
complete plug-in specifications and characteris
tics.

1-25. The RF output of the instrument is con
trolled by the front-panel POWER LEVEL con
trol. Power can be leveled, externally or internally,
across the band using a conventional power sampl
ing and feedback technique. The automatic level
ing control (ALC) switch selects the mode of level
ing; either external (EXT), internal (INT), or
(OFF). A front panel ALC input connector and
gain control are provided to use with an external
leveling loop. When the UNLEVELED light is on,
it indicates that the RF power is not level across the
band. BNC connectors on the rear panel allow for
external FM signal inputs and frequency reference
voltage output.

1·26. OPTIONS

1·27. Option 001

1-28. Option 001 provides the capability of
operating in the internal power leveling mode by
adding a directional coupler and detector in the RF
signal path.

1-3



General Infonnation Model 86242D/86245A/86250D

Table 1-1. Specifications for 86242D, 86245A, and 86250D Installed in 8620C (1 of 2)

Specifications with RF Plug·in installed in 8620C SPECIFICATIONS

Sweep Oscillator Mainframe
862420 86245A 862500

FREQUENCY'

FREQUENCY RANGE, Calibrated: 5.9 - 9.0 GHz 5.9 - 12.4 GHz 8.0 - 12.4 GHz

FREQUENCY ACCURACY' (at 25°C and with
FM·NORM-PL switch in NORM position:
CW Mode:' ±35 MHz ±40MHz ±40MHz
All Sweep Modes (Sweep Time >0.1 sec): ±40 MHz ±50MHz ±50MHz

FREQUENCY STABILITY:
With Temperature: <±750kHztC <±1.2 MHztC <±1.2 MHztC
With 10% Line Voltage Change: <±40kHz <±40kHz <±40kHz
With 10 dB Power Level Change from

Specified Maximum Power: <±I.5 MHz <±I.5 MHz <±1.5 MHz
With 3: I SWR Load Variation, All Phases: <±250 kHz <±250kHz <±250 kHz

RESIDUAL FM in 10 kHz BANDWIDTH:'
CW Mode:

FM-NORM-PL switch in NORM position: <IS kHz peak <IS kHz peak <IS kHz peak

POWER 0 UTPUT'

POWER LEVEL:'·'o
(For calibrated frequency range at 25°C):

Maximum Leveled Power: >+10 dBm (10 mW) >+17dBm(50mW) >+lOdBm(10mW)
Internally Leveled (Option 001): >+10 dBm (10 mW) >+17dBm(50mW) >+10 dBm(JOmW)

POWER VARIATION (at specified maximum
power):
Crystal Detector Leveled (External)"'s <±O.1 dB <±O.1 dB <±O.1 dB
Power Meter Leveled (External)"'s <±O.I dB <±O.1 dll <±O.l dB
Internally Leveled (Option 001): <±0.5 dB <±0.6 dB <±0.5 dB

Power Control Range: 10 dB 10 dB 10 dB

EQUIVALENT SOURCE SWR:'
Internally Leveled (Option 001): <1.6 <1.6 <1.6

SPURIOUS SIGNALS (in dB below fundamental
signal at specified maximum power):
Harmonics: >30 dB >17 dB >30 dB

(5.9 - 7.0 GHz)
>30 dB

(7.0 - 12.4 GHz)
Nonharmonics: >60 dB >60 dB >60 dB

RESIDUAL AM:
(AM noise in 100 kHz bandwidth):

Residual AM: ;;'50 dB below ;;'50 dB below ;;'50 dB below
carrier at carrier at carrier at
specified rnaxi- specified maxi- specified maxi-
mum power mum power mum power

1-4
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Model·86242Dj86245Aj86250D General Infonnation

Table 1-1. Specifications for 86242D, 86245A, and 86250D Installed in 8620C(2 of 2)

Specifications with RF Plug-in Installed in 8620C
Sweep Oscillator Mainframe

MOOULATlON'

862420

SPECIFICATIONS

86245A 862500

EXTERNAL FM' (FM-NORM-PL switch in FM position):

FM Frequency Response:
DC to 2 MHz:
DC to 10 MHz':

Maximum Deviation for Modulation Frequencies:
DC to 100 Hz (aU instruments):
DC to I kHz (Option 008 excluded):
DC to 2 MHz (Option 008 excluded):
90 kHz to I MHz':
90 kHz to 5 MHz':
90 kHz to 10 MHz':

INTERNAL AM (Below maximum leveled power):
I kHz square wave. RF Blanking, and Marker

ON/OFF Ratio:

EXTERNAL AM (L1NEAR-SQ WAVE switch in
SQ WAVE position):',7

Symmetry:'
ON/OFF Ratio (>+1 volt input) (down from

specified maximum power):

UPCONVERTER SIMULATION':
*Across 30 MHz Sweep Width;

**Across 50 MHz sweep width:
Linearity at 277 kHz:
Group Delay at 277 kHz:
Differential Gain at 5.6 MHz:
Differential Phase at 5.6 MHz:

±1.5 dB ±1.5 dB ±1.5 dB
±1.5 dB ±1.5 dB ±1.5 dB

±150 MHz ±150 MHz ±150 MHz
±15 MHz ±15 MHz ±15 MHz
±5 MHz ±5MHz ±5 MHz
±7MHz ±7 MHz ±7MHz
±5 MHz ±5MHz ±5 MHz
±1.5 MHz ±1.5 MHz ±1.5 MHz

>40dB >40 dB >40 dB

40/60 40/60 40/60

>40 dB >40 dB >40 dB

* ** * ** * **
<0.5% <0.83% <0.5% <0.83% <0.5% <0.83%
~l us ~1.7 TIS :::;;1 fiS <1.7 TIS ~l ns ~1.7 ns
<0.5% <0.83% <0.5% <0.83% <0.5% <0.83%
<1° <1.7° ~lo <1.7° <1° <0.83%

1 Unless otherwise noted, all specifications are at RF OUTPUT and at 0 to 55 degrees C.

2 Supplemental characteristics are listed in Table 1-2.

3 Approach desired frequency from low-frequency end of band.

4 Excluding coupler and detector variation.

S Use HP Model 432A/B/C power meter. Sweep Duration >10 seconds.

'Specific requirements for compatibility with HP 8755A/B: ±6V, 27.8 kHz squarewave MODULATOR DRIVE output
connected to EXT AM input.

7UNEAR-SQ WAVE switch A3Sl is located on A3 ALC Assembly.

8Crystal Detector input to ALe EXT INPUT should be from -55 to -525 mV for specified leveling at specified power
output. For use with negative polarity detectors such as HP Model 780 series Directional Detectors, and HP Models
423A/B and 424 Series Crystal Detectors.

9 Specification applies to upconverter versions only (Option 008).

1°PO! Option 008, less 1 dB (power loss due to insertion loss of additional isolator).
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Table 1-2. Supplemental Characteristics (1 of 2)

SUPPLEMENTAL CHARACTERISTICS

NOTE: Values in this table are not specifications but are typical characteristics included for user information.

FREO.UENCY 862420 86245A 862500

FREQUENCY ACCURACY:
(FM-NORM-PL switch in NORM position):

START-STOP end points and llF center
trequency:
Sweep Time 0.01 to 0.1 sec: ±35 MHz ±60MHz ±60 MHz

MARKER:
Sweep Time 0.01 to 0.1 sec: ±40 MHz ±65 MHz ±65 MHz

llF SWEEP WIDTH:
MANUAL Sweep: ±l% of range ±1 %of range ±1% of range
AUTO Sweep (Sweep time 0.01 to 0.1 sec): ±5% of range ±5% of range ±5% of range

CW REMOTE PROGRAMMING:
CW Frequency: <±5MHz <±20MHz <±20MHz

RESIDUAL FM IN 10 kHz BANOWIOTH:
(FM-NORM-PL switch in NORM position):

MANUAL Sweep Mode: <15 kHz peak <15 kHz peak <15 kHz peak
AUTO Sweep Mode: <30 kHz peak <30kHz peak <30 kHz peak
All MANUAL, CW, or AUTO sweep modes with

FM-NORM-PL switch in FM or PL position: <30 kHz peak <30kHz peak <30 kHz peak

FREQUENCY STABILITY: DRIFT (per 10 minute
interval after 30-minute warm-up): ±600 kHz ±600 kHz ±600kHz

POWER

POWER LEVEL:
Stability with Temperature Change: <±O.1 dBrC <±O.1 dBrC <±O.1 dBrC

Dynamic Range of POWER LEVEL Control (while
maintaining 60/40 symmetry of internal I kHz
square wave):

Leveled: >+10 dBm to >+17 dBm to >+lOdBm to
<-3dBm <+4dBm <-3dBm

Unleveled: >20 dB >20 dB >20 dB

POWER VARIATION:
(over dynamic range of POWER LEVEL control):

Internally Leveled (Option 001): <±DA dB <±OAdB <±OA dB
UnleveIed: <±3 dB <±3 dB <±3 dB

SOURCE SWR:
Unleveled: <2.5 <2.5 <2.5

1-6
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Table 1-2. Supplemental Characteristics (2 of2)

General Information

SUPPLEMENTAL CHARACTERISTICS

NOTE: Values in this table are not specifications but are typical characteristics included for user information.

MOOULATION 862420 86245A 862500

EXTERNAL FM:'
Sensitivity:

FM-NORM-PL Switch in FM or NORM: -20 MHz/V -20 MHz/V -20 MHz/V
FM-NORM-PL Switch in PL: -6MHz/V -6 MHz/V -6MHz/V
Dpconverter Mode (Option 008): +20MHz/V +20MHz/V +20 MHz/V

Maximum Deviation:
FM-NORM-PL Switch in NORM (DC-IOO Hz): ±I8 MHz ±18 MHz ±18 MHz
FM-NORM-PL Switch in PL (DC-IOO Hz): ±50 MHz ±50MHz ±50 MHz

EXTERNAL AM (LINEAR-Sa WAVE switch A3S1 in
LINEAR position):
Frequency Response (with RF signal 6 dB down from

specified maximum power):
Leveied or Dnleveled: DC to DC to DC to

>30 kHz >30 kHz >30 kHz

Sensitivity: 1

ON/OFF Ratio (Down from specified maximum
power with >+6V input): >20 dB >20 dB >20 dB

EXTERNAL AM (LINEAR-Sa WAVE switch A3S1 in

I

sa WAVE position):
Symmetry" (between specified maximum power

and -3 dBm): 45/55 45/55 45/55

OSCILLATOR TYPE: Fundamental.

NET WEIGHT: Approximately 2_2 kg (5 lb)

DIMENSIONS: Approximately 15 mm x 13 mm x 30 mm (6 in. X 5 in. x 12 in_)

OUTPUT IMPEDANCE of RF OUTPUT connector: 50 ohms nominal

120% reduction in power with +1 volt input.

2 Specific requirements for compatibility with HP 8755A/B ±6V, 27.8 kHz squarewave MODULATOR DRIVE output
connected to EXT AM.

3 A positive voltage input decreases frequency except for Option 008.
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General Information

1·29. Option 004

1-30. The Option 004 RF Section has the Type N
RF output connector on the rear panel instead of
the front panel.

1·31. Option 008

1-32. The Model 86242D/86245A/86250D
Option 008 RF Plug-in provides compatibility with
the 3700-Series Microwave Link Analyzer (MLA).
The 86242D Option 008 provides MLA upconver
sion in the range of 5.9 GHz to 9 GHz. The
86250D Option 008 provides MLA upconversion
in the range of 8.0 GHz to 12.4 GHz. The 86245A
Option 008 provides MLA upconversion within
the entire range of 5.9 GHz to 12.4 GHz.

1·33. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-34. To have a complete operating sweep
oscillator unit, the 86242D, 86245A, or 86250D
RF Plug-in must be installed in an 8620-Series
Sweep Oscillator mainframe.

1·35. EQUIPMENT AVAILABLE

1·36. Model 8755B/182T Swept Amplitude
Analyzer

1-37. The 86242D, 86245A, or 86250D RF Plug
in with an 8620C Sweep Oscillator mainframe is
compatible with the Hewlett-Packard Model
8755A/B Swept Amplitude Analyzer. For all
swept amplitude measurements, the 27.8 kHz
squarewave modulation is applied directly to the
8620C rear-panel EXT AM connector. This
eliminates the need for an external modulator,
thus providing maximum available power to a test
setup.

1·38. Power Meters and Crystal Detectors

1-39. The Hewlett-Packard Model 432A/B/C
Power Meter may be used for external leveling of
the RF plug-ins. External leveled power is also
available using an HP 423A/B or 424-Series
Crystal Detector. Section III contains detailed in
structions for using the external power leveling
systems.

1·40. Model 8410B/8411A Network Analyzer

1-41. The Model 8620C with 86242D, 86245A,
or 86250D provides phase/gain measurement

1-8
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capability with the Hewlett-Packard Model 8410B
Network Analyzer System. The combination of
the Model 8410B Network Analyzer, the Model
8411A Frequency Converter, and an appropriate
display plug-in forms a phase meter and a ratio
meter for direct phase and amplitude ratio
measurement on RF voltages. These measurements
can be made on single frequencies and on swept
frequencies over full frequency range. The inter
facing between the 8410B and the sweeper permits
the 8410B to phase lock over the freuqency range
of the RF Plug-in.

1·42. Model 3700·Series Microwave Link
Analyzer

1-43. The Model 8620C with 86242D, 86245A,
or 86250D Option 008 provides measurement
capability with the Hewlett-Packard Model 3700
Series Microwave Link Analyzer (MLA).

1·44. ACCESSORIES SUPPLIED

1-45. One frequency scale is supplied with the RF
Plug-in as shown in Figure 1-1. This scale is for the
Model 8620A and 8620C Sweep Oscillator main
frames. Table 1-3 relates plug-in, scale frequency
range, and scale part number.

Table 1-3. Frequency Scale Supplied

Plug-in Frequency Scale HP Part Number

86242D 5.9 - 9.0 GHz 86342-00001
86245A 5.9 - 12.4 GHz 86245-00004
86250D 8.0 - 12.4 GHz 86350-00001

1·46. ACCESSORIES AVAILABLE

1·47. Service Accessories

1-48. A Service Accessories package is available
for convenience in aligning and troubleshooting
the mainframe and RF Plug-in. The Service Ac
cessories package as shown in Figure 1-3, contains
a plug-in extender cable, adjustment tool, and ser
vice boards. The package may be obtained from
Hewlett-Packard by ordering HP Part Number
08620-60124.

1·49. Service Aids

1-50. Other service aids helpful in servicing the
RF Plug-in are available and may be ordered
through your nearest Hewlett-Packard office. The
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service aids needed specifically for servicing the
86242D, 86245A, and 86250D RF Plug-ins are
shown in Figure 1-4.

1·51. RF Section 36·Pin Extender

I-52. A 36-pin extender is available for extending
the RF Section approximately I inch. This allows
easy access to components located near the front
of the instrument. This extender, shown in Figure

General Information

1-6, may be obtained from Hewlett-Packard by
ordering Part No. 08621-60056.

1·53. RECOMMENDED TEST EQUIPMENT

I-54. Table 1-4 lists all of the equipment required
for operation verification (V), performance tests
(P), adjustments (A), troubleshooting (T), and
repair of the 86242D, 86245A, and 862540D RF
Plug-ins. Other .equipment may be substituted if it
meets or exceeds the critical specifications listed in
the table.
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\

Item Name Part No.

0 Extender Cable 08620·60032

• Adjustment Tool 8830-0024

• 36·Pin Service Board 08620-60037

• 50-Pin Service Board 08620·60125

Use

Moves RF Plug-in outside mainframe for
alignment or service.

Fits miniature adjustment slot on
potentiometers.

Allows probing RF Section interface connec
tor, or rear-panel programming connector on
all mainframes except 8620C, during per
formance testing or troubleshooting of 8620
Series mainframes.

Allows probing rear·panel programming
connector during performance testing or
troubleshooting of HP Model 8620C Sweep
Oscillator mainframe.

Figure 1-3. Service Accessories, HP Part Number 08620-60124
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General Information

Item Description HP Part Number

0 Extender cable 08620-60032

• RF service cable 8120-1578

0 Wrench, 5/16" slotted box end open end 08555-20097

0 Adapter, Type N to SMA 1250-1404

8 RF connector adapter (2), SMA jack to SMA jack 1250-1158

0 30 contact extender board (2 rows of 15 contacts) 5060-0049

Figure 1-4. Service Aids for 86242Dj86245Aj86250D

1-11



General Information

I

~
I

~
I

Model 86242D/86245A/86250D

1-12

Item Description HP Part Number

• Power Splitter HP 11667A

• Adapter: Type N Male to SMA Female (2 required) 1250-1250

• Delay Line: > 3 feet in length, SMA male connectors 08503-20038

• Adapter: BNC Female to Male SMA 1250-1200

• Mixer: Double Balanced, I - 12 GHz None
RHG Electronics Part No. DM 1-12
(Refer to Table 6-4 for Address)

• Adapter: SMA Male to SMA Male 1250-1159

Figure 1-5. Delay Line Discriminator
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o 36'Pin Male Connector (2 x 18) HP Part No. 1251-0483

8 36-Pin Female Connector (2 x 18) HP Part No. 1251-0484

• I-inch 20-Gage Wire HP Part No. 8151-0011.

General Infonnation

Figure 1-6. RF Section 36-Pin Extender, HP Part Number 08621-60056
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Table 1-4. Recommended Test Equipment (j of 3)

Instrument Critical Specifications Recommended Model Use*

Sweep Oscillator No substitute mainframe HI' 8620A or 8620C P,A,T,V

Spectrum Analyzer Frequency Range: 5.9 GHz to 22 GHz HI' 8565A P

Oscilloscope Vertical Amplifier: Dual trace with 10:1 probes HP 180C!180IA!1820C P,A,T,V
Bandwidth: 20 MHz minimum
Vertical Sensitivity: 5 mV/Div
Horizontal Sweep Rate: I MslDiv minimum

Digital Voltmeter Range: -50V to +50V HI' 3480D/3484A A,T
Accuracy: ±O.O I%
Input Impedance: 10 megohms minimum

Swept Amplitude Analyzer Frequency Range: 5.9 - 12.4 GHz HI' 8755B/182T P,A,T
and Oscilloscope Mainframe

Detectors (2 required) Frequency Response: 5.9 - 12.4 GHz HI' 11664A P,A,T
Error <1.3 dB

Impedance: 50 ohms

Frequency Counter Range: 5.9 - 12.4 GHz HI' 5340A P,A,T,V

Function Generator Frequency: 100 Hz - 10 MHz HI' 3312A P,A
Output: 6V p.p into 50 ohms

Power Meter and Frequency: 5.9 - 12.4 GHz HI' 432A/8478B P,A,V
Thermistor Mount Range: +10 dBm to -20 dBm

DC Power Supply Range: 0 to 6 Vdc HI' 6214A P,A,T
Current: 0.1 Amp

Adjustable AC Line Output: 100 to 150 Vac General Radio MT3A P
Transformer Power: 150 watts

Frequency Meter Range: 5.9 to 12.4 GHz HI' 537A P

Adapter (2 required) N toP Hl'NP292A P,A

Adapter (2 required) Type N coax to P-band Hl'P281B P,A

Power Splitter Frequency: 5.9 - 12.4 GHz Hl'11667A P
Attenuation in each arm: 6 dB

RMS Voltmeter Scale: RMS volts HI' 3400A P
Range: 0 to -70 dB
Accuracy: ±5%
Frequency Range: 10Hz to 100 Hz

1-14

)



Model 86242D/86245A/86250D

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

General Information

Instrument Critical Specifications Recommended Model Use*

Directional Coupler Frequency: 5.9 - 12.4 GHz HP779D P,A
(2 required) Coupling: 20 dB

Directivity: >25 dB
SWR all ports: <1.3
Type-N Male Connector at Input port

Crystal Detector Frequency: 5.9 - 12.4 GHz HP 423B P,A,T
(2 required) SWR: <1.7

Polarity: Negative

Crystal Detector Frequency: 5.9 - 12.4 GHz HP 423B, A
(2 required) SWR: 1.7 (with matching load resistor) Option 002

Polarity: Negative

3 dB Attenuator Attenuation: 3 dB±0.5 dB HP 8491B, P
Frequency: 5.9 - 12.4 GHz Option 003

10 dB Attenuator Attenuation: 10 dB±0.5 dB HP 8491B, P,A,T
Frequency: 5.9 - 12.4 GHz Option DID

20 dB Attenuator Attenuation: 20 dB±0.5 dB HP 8491B, P,A,T,V
Frequency: 5.9 - 12.4 GHz Option 020

Adapter Type-N male to APC-7 HP 11525A P

Adjustable Short Frequency Range: 5.9 - 12.4 GHz Microlab/FXR SO-6MN P

30 Pin Extender Board (See Figure 1-4) HP 5060·0049 A,T

RF Service Cable Impedance: 50 ohms HP 8120-1578 T
Connectors: SMA to SMA (Figure 1-4)

Cable 2-ft. long, BNC connectors HP 11086A P

Extender Cable (See Figure 1-4) HP 08620-60032 T

BNC Tee (2 required) Connectors: BNC jack and plug HP 1250·0781 P,A

Adjustment Tool (See Figure 1-4) HP 8830-0024 A

RF Connector Adapter SMA jack to SMA jack (Figure 1-4) HP 1250-1158 T

Delay Line Discriminator (Refer to Figure 1-5) P,A

Air Line (2 required) 20 em long, APC-7 connectors HPIl567A P

50 ohm Termination 50 ohms nominal HP 11593A P
(2 required)

I-IS
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Table 1-4. Recommended Test Equipment (3 of3)

Instrument Critical Specifications Recommended Model *Use

For Instruments with Option 008 Installed:

Sweep Oscillator No substitute mainframe HI' 8620A or 8620C P

RF Plug-in 5.9 - 12.4 GHz HI' 86245A P

IF/BB Transmitter No substitute HI' 3710A P

BB/Transmitter No substitute HP 3716A, Option 010 P
(plug-in)

IF/BB Receiver No substitute HI' 3702B P

Differential Phase No substitute HP 3705A, Option 010 P
Detector (plug-in)

Down Converter No substitute HI' 3730A P

External LO Plug-in No substitute HI' 37301A P

Directional Detector 5.9 - 12.4 GHz HI'784B P

'P ~ Performance Test; A ~ Adjustments, T ~ Troubleshooting; V ~ Operation Verification
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SECTION II
INSTALLATION

OPERATION VERIFICATION

2·1. INTRODUCTION

2-2. This section provides installation instruc
tions for the Model 86242D/86245A/86250D
RF Plug-in and its accessories. This section also in
cludes information about initial inspection and
damage claims, preparation for using the RF Plug
in and packaging, storage and shipment.

2-3. INITIAL INSPECtiON

2-4. Inspect the shipping container for damage.
If the shipping container or cushioning material is
damaged it should be kept until the contents of the
shipment have been checked for completeness and
the instrument has been checked mechanically and
electrically. The contents of the shipment should
be as shown in Figure 1-1. Procedures for checking
electrical performance are given in Section IV. If
the instrument combination does not pass the elec
trical performance tests, refer to the Adjustments
(Section V) in this manual. If, after the Ad
justments have been made, the instrument com
bination still fails to meet specifications, refer to
mainframe Adjustment in the applicable main
frame manual. If a circuit malfunction is
suspected, refer to troubleshooting procedures sec
tion of this manual or applicable mainframe
manual. If the instrument does not pass the elec
trical tests, or if the shipment contents are in
complete, or if there is mechanical damage or
defect, 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. When the RF Plug-in is properly installed, it
obtains all power through the rear interface con
nector from the 8620-Series Sweep Oscillator
mainframe.
2·8. Interconnections

2-9. For the RF Plug-in to operate, it must be
plugged into an 8620-Series mainframe. Connec
tion is made by pushing the RF Plug-in into the
mainframe so that the plug-in interface connector
PI mates with the mainframe connector.

2-10. Mating Connectors

2-11. All of the externally mounted connectors
on the RF Plug-in are listed in Table 2-1. Opposite
each RF Plug-in connector is an industry iden
tification, the part number of a mating connector,
and the part number of an alternate source for the
mating connector.

2-12. Operating Environment

2-13. Temperature. The instrument may be
operated in tempertures from DoC to +55°C.

2-14. Humidity. The instrument may be
operated in environments with humidity from 5"70
to 95% at 0° to 40°C. However, the instrument
should also be protected from temperature ex
tremes which cause condensation within the
instrument.

2·15. Altitude. The instrument may be operated
at altitudes up to 4572 metres (15000 feet).

2·16. Frequency Scale Installation

2-17. To install frequency scale, proceed as
follows:

NOTE

If RF Plug·in is installed in main
frame, it must be removed to install
frequency scale. See RF Plug-in
removal instructions in Paragraph
2·20.

a. Disengage mainframe front-panel latch
handle, shown in Figure 2-1, by pushing
downward on handle while pushing inward
lightly on top of front panel.

b. Swing front panel forward and down to
position shown in Figure 2-2.

2-1
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Table 2-1. Models 86242D/86245A/86250D Mating Connectors

86242D/86245A/86250D Connector Mating Connector

Connector Name Industry Identification Part Number Alternate Source

J1 RF OUTPUT TYPE-N 1250-0882 Specialty Connector
25 PI 17-2

J2 ALC EXT INPUT BNC 1250-0256 Specialty Connector
28 P118-1

13 FM BNC 1250-0256 Specialty Connector
28 P118-1

J4 FREQ REF BNC 1250-0256 Specialty Connector
28 P118-1

P4 INTERFACE Micro-Ribbon 36-Contact 1251-0484 TRW Cinch Diy.
Rack and Panel Plug 57-20360-375

EXPLODED VIEW OF MAINFRAME
FRDNT·PANEL LATCH HANDLE
(SHOWN IN LOCKED POSITION)

)

BAND
SELECT
LEVER

FRONT-PANEL LATCH HANDLE
(SHOWN IN DISENGAGED POSITION)

Figure 2-1. Location ofMainframe Parts Pertinent to Frequency Scale and RF Plug-in Installation
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c. Depress mainframe front-panel BAND select
lever, shown in Figure 2-1, to rotate frequen
cy scale drum until desired scale position is
accessible.

NOTE

The frequency scale for the 862420,
86245A, or 862500 RF Plug-in may
be installed in any frequency scale
drum position. If necessary to re
move a frequency scale, exert a
pressure OUTWARD, away from
drum, on right-hand edge of scale.

d. Insert frequency scale so key (a 1/16-inch
long, 1/2 inch wide protrusion) on left end of
scale fits into notch, shown in Figure 2-2, in
roller on left-hand edge of drum.

e. Push inward on right-hand edge of frequency
scale to snap it in place in frequency scale
drum.

To prevent damage to frequency
pointers when frequency scale drum
is rotated, make certain that fre-

Installation/Operation Verification

quency scale is firmly in place and
flush with drum edges.

f. Return front panel to upright (closed)
position, and, while pushing inward lightly
on top of front panel, re-engage front-panel
latch handle by pushing it upward to lock
positions as shown in Figure 2-1, exploded
view.

2-18. RF Plug-in Installation and Removal

2-19. Installation. To install RF Plug-in, proceed
as follows:

a. If mainframe power is ON, press mainframe
LINE switch to OFF position.

b. Position latch handle located on left side of
RF Plug-in so it is perpendicular to front
panel. Portion of handle with rectangular
cut-out should be facing forward and portion
with notch should be facing rear of RF Plug
in as shown in Figure 2-3.

c. Slide RF Plug-in into mainframe towards
rear of compartment. RF Plug-in latch han
dle will engage a locking pin, shown in Figure

BAND INDICATOR NOTCH FREQUENCY SCALE DRUM DEPRESSION

Figure 2-2. Mainframe Front Panel in Open Position
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2-1, inside mainframe and exposed portion of
latch handle will start to move downward.

d. Push latch handle downward, while still
pushing inward on RF Plug-in, until latch
handle is flush with front panel.

2·20. Removal. To remove RF Plug-in, proceed
as follows:

a. Push inward on top of latch handle, shown in
Figure 2-3, and pull forward and up on bot
tom of latch handle.

b. When exposed portion of latch handle is in a
position perpendicular to RF Plug-in front
panel, it is disengaged from locking pin
(Figure 2-1) and RF Plug-in may be removed
by pulling forward on latch handle.

Model 86242D/86245A/86250D

2-21. STORAGEANDSHIPMENT

2-22. Environment

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

Temperature -40°Cto +75°C
Humidity 5"70 to 95"70 at 0° to 40°C
Altitude. . . . . .. Up to 15240 metres (50000 feet)

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

NOTCH

)

Figure 2-3. RF Section Latch in Release Position
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2·24. Packaging

2·25. Original Packaging. Containers and
materials identical to those used in factory packag
ing are available through Hewlett-Packard offices.
If the instrument is being returned to Hewlett
Packard for servicing, attach a tag indicating the
type of service required, return address, model
number, and full serial number. Also, mark the
container FRAGILE to assure careful handling. In
any correspondence, refer to the instrument by
model number and full serial number.

cushion and prevent movement inside con
tainer. Protect control panel with cardboard.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to assure
careful handling.

f. In any correspondence, refer to instrument by
model number and full serial number.

2·27. OPERATION VERIFICATION

2·26. Other Packaging. The following general
instructions should be used for re-packaging with
commercially available materials:

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

b. Use a strong shipping container.

c. Use enough shock-absorbing material around
all sides of instrument to provide firm

2-28. The Operation Verification Tests are
designed to meet the needs of an incoming inspec
tion. The procedures test operation of controls and
indicators and some of the critical specifications.
Equipment required to perform the operation
verification is listed in Table 1-4. If substitution is
necessary for any of the equipment, the alternate
models must meet or exceed the critical specifica
tions listed in Table 1-4.

2-29. The Operation Verification Tests require
much less time and equipment than the complete
Performance Tests in Section IV. The Operation
Verification Tests may also be used for verifica
tion of overall instrument operation after repair.

OPERATION VERIFICATION TESTS

OSCILLOSCOPE

SWEEP RF
OSCILLATOR PLUG-IN

INPUT

FREQUENCY COUNTER

EXT
o HORIZ

INPUT

o "00 0
BNe VERT llo@oO. @
TEE INPUT @'@ 0 III·

--n>------1=:-w-u.::":£"i:,:"]'----- 0 0

EXT
INPUT

RF
OUTPUT

SWEEP
OUT

--=====:I. . . . .- - -

POWER METER

RECORDER
OUTPUT

(REAR PANEL)

• •. -
o •

20dB
ATTENUATOR

THERMISTOR
MOUNT

'---D=J----,-----c[]J-----.J

'-----------------'

Figure 2-4. Operation Verification Test Setup
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Installation/Operation Verification

OPERATION VERIFICATION TESTS

EQUIPMENT:

Model 86242D/86245A/86250D

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Oscilloscope HP 180C/180IA/1820C
Frequency Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 5340A
Power Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 432A
Thermistor Mount. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8478B
20 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Option 020

PROCEDURE:

I. Frequency Range and Accuracy Test:

NOTE

Before installing RF Plug-in in mainframe, set External Leveling selector
switch A3S2 to PM (down) position. Selector switch A3S2 is located at
top of A3 ALC Assembly (see Figure 5-1)

a. Connect equipment as shown in Figure 2-4 with frequency counter connected to 20 dB attenuator
and no connection to RF Plug-in EXT INPUT.

b. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
CW MARKER pointer. . . . . . . . . . . . . . . . . . . . . .. 5.9 GHz (86242D/86245A)

or 8.0 GHz (86250D)
MODE AUTO
TIME-SECONDS 1- .01
TIME-SECONDS Vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
TRIGGER INT
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) OFF

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT or OFF
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
FM-NORM-PL NORM

c. Press 8620C LINE pushbutton to ON. Set frequency counter to measure frequency range of RF
Plug-in. Press CW pushbutton and allow 30 minutes warm-up time.

NOTE

Always approach frequency settings from low-frequency end of band.

2-6
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OPERATION VERIFICATION TESTS

d. Frequency counter indication should be 5.9 GHz ±35 MHz for 86242D, 5.9 GHz ±40 MHz for
86245A, or 8.0 GHz ±40 MHz for 86250D.

e. Set CW MARKER pointer to 7.5 GHz (86242D), 9.0 GHz (86245A), or 10.2 GHz (86250D).
Frequency counter indication should be 7.5 GHz ±35 MHz for 86242D, 9.0 GHz ±40 MHz for
86245A, or 10.2 GHz ±40 MHz for 86250D.

f. Set CW MARKER pointer to 9.0 GHz (86242D) or 12.4 Hz (86245A/86250D). Frequency
counter indication should be 9.0 GHz ±35 MHz for 86242D or 12.4 GHz ±40 MHz for
86245A186250D.

2. Power Level and Variation Test:

a. Connect equipment as shown in Figure 2-4 with BNC tee connected to EXl: INPUT and
thermistor mount connected to 20 dB attenuator. Set RF Plug-in ALC switch to EXT.

NOTE
For pbwer meter leveling, sweep rates slower than 10 seconds per sweep
should be used. The rate of leveling is dependent on the comparatively
slow response of the thermistor mount to power level changes.

b. Set 8620C TIME-SECONDS to 100 - 10. Press FULL SWEEP pushbutton and set power meter
range to obtain meter indication in upper half of scale.

c. Adjust RF Plug-in POWER LEVEL and ALC GAIN controls to obtain flat RF power level
across the entire band as indicated on oscilloscope. (If loop oscillations occur on oscilloscope
trace, turn ALC GAIN control in counterclockwise direciton.)

d. Set RF Plug-in POWER LEVEL control fully clockwise, then counterclockwise until
UNLEVELED light goes out.

e. Set mainframe MODE switch to MANUAL. Power meter indication should be > -10 dBm
(> + 10 dBm OUTPUT power) for 86242D/86250D, or > - 3 dBm (> + 17 dBm OUTPUT
Power) for 86245A.

f. Set RF Plug-in POWER LEVEL control for power meter indication of -10 dBm (+ 10 dBm
OUTPUT power) for 86242D/86250D, or -3 dBm (+ 17 dBm OUTPUT power) for 86245A.
Turn 8620C MANUAL sweep control slowly through full range and note maximum and
minimum power meter indications. Difference between maximum and minimum power meter in
dications should be < 0.2 dB.

3. Amplitude Modulation Test:

a. Adjust RF Plug-in POWER LEVEL control for convenient reference on power meter.

b. Switch I kHz SQ WV/OFF switch (rear panel of mainframe) to SQ WV position. Power meter
indication should be approximately 3 dB less than reference set in step a.

4. Press 8620C LINE pushbutton to OFF and remove RF Plug-in. Set External Leveling selector switch
to XTAL (up) position (see Figure 5-1).
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SECTION III
OPERATION

Operation

3·1. INTRODUCTION

3-2. This section explains the function of the
controls and indicators of the HP Models 86242D,
86245A, and 86250D RF Plug-ins. It also describes
typical operating modes.

3·3. PANEL FEATURES

3-4. Front and rear panel features are described
in Figures 3-2 and 3-3. Description numbers match
the numbers on the illustration.

3·5. OPERATING INSTRUCTIONS

3·6. Safety

3-7. BEFORE APPLYING POWER, refer to
SAFETY CONSIDERATIONS in Section I of the
Operating and Service manual for the mainframe.

3-8. The information cautions, and warnings in
this manual must be followed to ensure safe opera·
tion and to keep the instrument safe.

I WARNING I
BEFORE SWITCHING ON THE IN·
STRUMENT, the protective earth ter·
minal of the mainframe must be con·
nected to the protective conductor
of the (mains) power cord. The
mains plug should only be inserted
in a socket outlet provid~dwith pro·
tective earth contact. this protec·
tion should not be negated by using
an extension cord (power cable)
without a protective grounding con·
ductor. Grounding one conductor of
a two·conductor outlet is not suffi·
cient protection.

Any interruption of the protective
(grounding) conductor, inside or
outside the instrument, or discon·
nection of the protective earth ter·
minal could make this instrument
dangerous. Whenever it is
suspected that this protection has

been impaired, the instrument should
be made inoperative and secured against
any unintended operation.

I WARNING'

BEFORE SWITCHING THE INTRU·
MENT ON, ensure that all ac line
powered devices connected to the
instrument are connected to the
protective earth ground.

BEFORE APPLYING POWER, make
sure the mainframe ac input is set
for the available ac line voltage, that
the correct fuse is installed, and
that all normal safety precautions
have been taken.

3·9. Internal Leveling (Option 001)

3-10. The most convenient method of RF output
leveling is internal leveling. When Option 001 is in
stalled, the RF Plug-in has internal leveling
capability, providing leveled power at the output
port.

3-11. In the internal leveling mode, a directional
detector senses the RF level at the output of the
oscillator and, applies the detected dc voltage to
the automatic leveling control (ALC) circuit.

3·12. External Crystal Detector Leveling

Do not exceed maximum input level
of :!: 1 Vdc.

3-13. External leveling using a directional detec
tor or directional coupler and crystal detector, pro
vides leveled RF power near the point of measure
ment. In this leveling system, the coupler samples
the RF Output signal and the detector produces a
dc voltage proportional to the RF Output signal.

3-1



Operation

The dc voltage from the detector is applied,
through the RF Plug-in front-panel ALC EXT IN
PUT connector, to the ALC circuitry where it is
used to provide a correction signal to the PIN
Modulator to control the RF Output level. For
best operation the dc voltage supplied by the
crystal detector should be between - 55 and - 525
mV. The ALC circuitry is designed for use with
negative polarity crystal detectors.

3·14. External Power Meter Leveling

Do not exceed maximum input level
of ±4 Vdc.

3-15. External leveling can also be accomplished
using a directional coupler and a power meter.
In this leveling system, the coupler samples the
RF Output signal and applies it to the power
meter. The power meter produces a de voltage
(RECORDER OUTPUT) which is applied, through
the RF Plug-in front-panel ALC EXT INPUT
connector, to the ALC circuitry. External leveling
selector switch A3S2 must be in the PM (Down)
position when using external power meter leveling.
(See Figure 3-1.) Location of selector switch A3S2
is shown in Figure 5-1.

3·16. External AM

3-17. The RF Output signal can be amplitude
modulated using either a linear or square wave
modulating signal applied through mainframe
rear-panel EXT AM connector. External
amplitude modulation is possible in all operating
modes. See Tables I-I and 1-2 for specifications
and supplemental characteristics for External AM

Model 86242D/86245A/86250D

operation. Square wave modulation capability
provides the specific requirements for compatibili
ty with the HP Model 8755A/B Swept Amplitude
Analyzer. External AM selector switch A3S1
selects either linear or square wave modulation.
(See Figure 3-1.) Location of selector switch A3S1
is shown in Figure 5-1.

3·18. External FM

Do not exceed maximum input level
of ± 12 Vdc.

3-19. The RF output signal can be frequency
modulated using an external modulating signal ap
plied through the FM connector. The external FM
function provides a means of obtaining an output
frequency that varies under the control of an exter
nal modulation signal. A positive-going voltage
causes output frequency to decrease. For Option
008 (MLA Upconverter) a positive-going voltage
causes output frequency to increase. Rear-panel
selector switch S3 selects mode of FM operation.
Refer to Paragraph 3-23.

3·20. Phase Lock Operation

3-21. The RF output (CW) signal may be phase
locked using an external phase-lock signal applied
through the FM connector. The phase-lock func
tion provides a means of obtaining a very stable
CW frequency by transferring the frequency
stability of a reference oscillator to the RF Plug-in.
If the CW frequency starts to drift, the phase dif
ference between the CW frequency and the
reference frequency (reference oscillator) is

A3S1
sa WAVE

LINEAR

A3S2
XTAL

PM

Amplitude Modulation Selector Switch A3S1:
sa WAVE Selects square wave amplitude modulation. (Up

position)
LINEAR Selects linear amplitude modulation. (Down

positon)

External leveling Sel~ctor Switch A3S2:
XTA L Selects Crystal Detector mode of external leveling

operation. (Up position)
PM Selects Power Meter mode of external leveling

operation. (Down position)

Figure 3-1. Amplitude Modulation Selector Switch A3S1 and External Leveling Selector Switch A3S2
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Model 86242D/86245A/86250D

detected, and a dc correction voltage is applied to
restore the CW frequency to its previous point.
Stability of this CW frequency is determined by
the stability of the reference oscillator. Rear-panel
selector switch S3 selects either FM or PL (phase
lock) mode of operation. Refer to Paragraph 3-23.

3-22. A sweep signal output is available at the
rear-panel FREQ REF connector 14. This signal
may be used for phase-locking external equipment.
The sweep signal is approximately 1V10Hz.

3·23. FM·NORM·PL Switch

3-24. Rear-panel selector switch S3, Figure 3-3,
selects the mode of operation for input signal to
rear-panel FM connector. In FM position, the in
put signal is applied to both the main and FM coils
of the YIO Tuned Oscillator. Modulating frequen
cies' up to 2 MHz may be used to provide frequen
cy deviations up to ± 150 MHz. In NORM posi-

Operation

tion, the input signal is applied to only the FM coil
of the YIO Tuned Oscillator. This provides for less
residual FM than in the FM position. In PL posi
tion, the input signal is applied to both coils of the
YIO Tuned Oscillator to provide phase-locking.
Table 3-1 relates the switch positions and external
FM characteristics.

3·25. Operator's Maintenance - Fuses

3-26. Power circuits in the 86242D, 86245A, and
86250D are fused in the mainframe. Supplies in
the 8620-Series mainframe that are used to power
the plug-in are +5V, +20Y, -lOY and -40Y.
See the mainframe Operating and Service Manual
for fuse replacement.

NOTE

The +20V supply is also fused in
the RF Plug·in on the A2 YIG
DRIVER Assembly. A2F1 is a one·
ampere fuse, HP Part Number
2110·0047, manufactured by
Bussman (part number GMW·1).

Table 3-1. FM Modulation Characteristics for FM-NORM-PL Switch Positions

Switch Positions
External FM

Characteristic FM NORM Pl

Sensitivity (Standard) -20MHz/V -20MHz/V -6MHz/V

Sensitivity (Option 008) +20 MHz/V +20 MHz/V

Maximum Deviation ±150 MHz ±18 MHz (typical) ±50 MHz (typical)

Residual FM 30 kHz peak 15 kHz peak 30 kHz peak
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FRONT PANEL FEATURES

Model 86242D/86245A/86250D

o UN LEVELED lamp. Lights when plug-in is not
in an automatic leveling mode or when in a
leveling mode and RF output is not level across
band.

8 POWER LEVEL control. Adjusts RF power out
put. Clockwise rotation increases power
output.

• ALC EXT INPUT BNC connector J2. Input, for
external leveling, from crystal detector.

ALC GAl N control. Adjusts external leveling
preamplifier gain when using external leveling.
Clockwise rotation increa~es gain.

ALC switch. Selects EXT (external) power level
ing or OFF (no leveling).

NOTE

When Option 001 is installed,
ALe switch selects either
INT (internal)or EXT (external)
power leveling.

o RF OUTPUT connector J1. Type-N 50-ohm RF
output connector.

NOTE

When Option 004 is installed,
RF OUTPUT connector is on
rear panel.

e RF ON-OFF switch 81. Turns RF power on and
off. This is useful when zeroing a power meter.

«) Drawer Latching Handle. Aids in installing and
removing RF Plug-in. After installing, handle
locks to hold RF Plug-in in place.

NOTE

The 86245A is shown, however the 862420 and 862500 are similar in appearance.

Figure 3-2. Front Panel Indicator, Controls and Connectors
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REAR PANEL FEATURES

Operation

NOTE

o Interface Connector P4. Provides interconnec
tions between mainframe and RF Plug-in.

8 When Option 004 is installed, RF output con
nector is mounted on rear panel and lower front
panel is different.

8 FM-NORM-PL switch S3. Operates in conjunc
tion with FM input connector to provide op
timum performance for either normal sweep
(NORM), frequency modulation (FM), or
phase lock (PL) operation. If FM or PL modes

of operation are not being used, switc'h should
beinNORM.

• FREQ REF BNC connector J4. Provides approx
imately IV/GRz sweep signal output. (5.9V
9.0V for 86242D, 8.0V - 12.4V for 86250D,
and 5.9V - l2.4V for 86245A.

• FM BNC connector J3. Input connector for fre
quency moduation signal or phase-locking
error signal.

NOTE

The 86245A is shown, however, the 862420 and 862500 are similar in appearance.
RF Plug· ins with Option 008 installed have a two-position switch labeled MLA·
NORM (no PL position).

Figure 3-3. Rear Panel Connectors and Switch
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EXTERNAL CRYSTAL DETECTOR LEVELING

SWEEP RF
OSCILLATOR PLUG-IN

EXT AM
.(AEAR PANEL}

SWEEP
OUT

RF
OUTPUT

Z AXIS/MKR!
PEN LIFT
(REAR PANEl)

EXT
INPUT

CRYSTAL
DETECTOR

DIRECTIONAL
COUPLER

COUPLED 10 dB
ATIENUATOA

SWEPT AMPLITUDE
ANALYZER

Z·AXIS

(REARPANEl) D

DETECTOR

EXT
HQRIZ
INPUT

3-6

MAINLINE
INPUT

EQUIPMENT:

Sweep Oscillator HP 8620C
RF Plug-in HP 86242D, 86245A, or 86250D
Swept Amplitude Analyzer. HP 8755B/182T
Detector HP 11664A
Crystal Detector (Negative polarity) HP 423B
10 dB Attenuator. HP 8491B, Option 010
Directional Coupler HP 779D

PROCEDURE:

1. Connect equipment as shown in test setup above.

NOTE

The 862420, 86245A, and 862500 RF Plug·ins are designed
for use with negative (-) output crystals. These in·
struments will not function properly using positive ( +) out·
put crystals.

2. Set controls as follows:

8620C:
BAND Frequency of Plug-in installed
MARKERS OFF
MODE AUTO
TRIGGER INT
TIME-SECONDS 1 - .01
TIME-SECONDS Vernier. . . . . . . . . . . . . . . . .. Fully clockwise
1 kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel). . . . . .. .... RF BLANKING
DISPLAY BLANKING/OFF (rear panel) . DISPLAY BLANKING

Figure 34. External Crystal Detector Leveling (1 of2)
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Model 86242D/85245A/86250D

EXTERNAL CRYSTAL DETECTOR LEVELING

RF Plug-in:

Operation

RF OFF-ON ON
POWER LEVEL Fully clockwise
ALC switch EXT
ALC GAIN Fully clockwise
PM-XTAL switch (located near top of ALC Board) XTAL

3. Press 8620C LINE switch to ON; LINE and FULL SWEEP pushbuttons should light.
Allow 30 minutes warmup time.

4. Adjust RF Plug-in ALC GAIN and POWER LEVEL controls fully clockwise for
maximum RF power and maximum external preamplifier gain. One of the conditions
shown in Figures 3-5, 3-6, or 3-7 should be displayed on 8755B. If trace is unleveled,
as shown in Figure 3-6, or just partially leveled and UNLEVELED light is on, turn
POWER LEVEL control counterclockwise to reduce power output until trace is level
across band as shown in Figure 3-5. If external preamplifier gain is too high, oscilla
tions may occur as shown in Figure 3-7. To remove oscillations, reduce external
preamplifier gain by turning RF Plug-in ALC GAIN control counterclockwise.

Figure 3-4. External Crystal Detector Leveling (2 of 2)

Figure 3-5. Leveled RF Power Output Figure 3-6. Unleveled RF Power Output

Figure 3-7. Oscillations Due to Excessive ALC Loop Gain
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POWER METER LEVELING

Model 86242D/86245A/86150D

SWEEP RF
OSCILLATOR PlUG·IN POWER METER

RECORDER
,~EXT OUTPUT

INPUT (REAR PANEL) • •.. -
0 •

EXT AM SWEEP RF
(REAR PANEll OUT OUTPUT

THERMISTOR
MOUNT

SWEPT AMPLITUDE
ANALYZER

EXT
HORIZ
INPUT

011II aB
lUI I 1111.U. < •• II"

• 0 •

EQUIPMENT:

DIRECTIONAL
COUPLER

COUPLED

MAINLINE
INPUT

1D dB
AITENUATOR DETECTOR

A MODULATOR
DRIVE

Sweep Oscillator HP 8620C
RF Plug-in HP 86242D, 86245A, or 86250D
Swept Amplitude Analyzer HP 8755B/I82T
Power Meter HP 432A
Thermistor Mount HP 8478B
Detector HP 11664A
10 dB Attenuator. HP 849lB, Option 010
Directional Coupler HP 779D

NOTE

Power meter leveling should use the slowest sweep rate
because of the slow response time of the thermistor
mount.

PROCEDURE:

I. Connect equipment as shown in test setup above.

Figure 3-8. Power Meter Leveling Operation (J of 2)
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POWER METER LEVELING

2. Set controls as follows:

8620C:

BAND Frequency of Plug-in installed
MARKERS OFF
MODE AUTO
TRIGGER INT
TIME-SECONDS " 100 - 10
TIME-SECONDS Vernier Fully clockwise
I kHz SQ WV/OFF (rear panel) OFF
RF BLANKING/OFF (rear panel) OFF
DISPLAY BLANKING/OFF

(rear panel) DISPLAY BLANKING

RF Plug-in:

RF OFF-ON ON
POWER LEVEL Fully clockwise
ALe. switch EXT
ALC GAIN Fully clockwise
PM-XLAL switch (located near top of ALC Board) PM

Operation

3. Press 8620C LINE pushbutton switch to ON; LINE and FULL SWEEP pushbuttons
should light. Allow 30 minutes warm-up time.

4. Adjust power meter range to obtain an indication near top 1/3 of meter deflection
range.

5. One of the conditions shown in Figures 3-5 through 3-7 should be displayed on
8755B. These displays will vary depending on directional coupler frequency response.
If trace is unleveled as shown in Figure 3-6, turn POWER LEVEL control
counterclockwise to reduce power output until trace is level across band as shown in
Figure 3-5. If loop gain is too high, oscillations may occur as shown in Figure 3-7. To
remove oscillations, reduce gain by turning ALC GAIN control counterclockwise.

Figure 3-8. Power Meter Leveling Operation (2 of2)
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Operation Model 86242D/86245A/86250D

'1
EXTERNAL AMPLITUDE MODULATION

FUNCTION
GENERATOR

SWEEP RF
OSCILLATOR PLUG-IN OSCILLOSCOPE

CRYSTAL
DETECTOR

10 dB
ATTENUATOR VERT

'----[]::J----o:::>--....J INPUT

EXT AM RF
(REAR PANEL) OUTPUT

50"
OUTPUT

EQUIPMENT:

Sweep Oscillator. HP 8620C
RF Plug-in HP 86242D, 86245A, or 86250D
Oscilloscope HP 180C/1801A/1820C
Function Generator HP 3312A
Crystal Detector (Negative polarity) HP 423B
10 dB Attenuator HP 8491B, Option 010

PROCEDURE:

I. Connect equipment as shown in test setup above.

2. Set controls as follows:

8620C:

CW MARKER pointer (white) Frequency desired
MARKERS OFF
I kHz SQ WV/OFF (rear panel) OFF
RF BLANKING/OFF (rear panel) OFF
DISPLAY BLANKING/OFF (rear panel) . . . . . . . . . . . . . .. OFF

RF Plug-in:

RF OFF-ON ON
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
ALC switch OFF (Standard)

INT (Option 001)
ALC GAIN . . . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise
LINEAR-SQ WAVE switch

(located near top of ALC Board) LINEAR

Figure 3-9. External AM Operation (1 of2)
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EXTERNAL AMPLITUDE MODULATION

Operation

3. Press 8620C LINE switch to ON. Press CW pushbutton. Allow 30 minutes warmup
time.

4. Set oscilloscope for internal sweep and vertical sensitivity of 20 mVIdiv. Establish zero
volt baseline near top graticule line of oscilloscope.

5. Set amplitude modulation source for modulating-frequency of I kHz (sine wave) and
voltage output of OV.

6. Set RF Plug-in POWER LEVEL control fully clockwise and note dc output of crystal
detector on oscilloscope.

7. Using RF Plug-in POWER LEVEL control, decrease crystal detector output to
one-third dc value noted in step 6. Adjust oscilloscope vertical controls for convenient
display of this dc level.

NOTE

Amplitude modulation will appear on oscilloscope as a
periodic waveform with same repetition rate as external
modulation frequency.

8. Increase output voltage from amplitude modulation source until amplitude
modulation is displayed on oscilloscope.

Figure 3-9. External AM Operation (2 of2)
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INTERNAL LEVELING (OPTION 001)

EXT AM SWEEP RF
(REAR PANEL) OUT OUTPUT

SWEEP
OSCILLATOR

RF PLUG·IN
OPT 001 ZAXIS!MKRf

PEN LIFT
(REAR PANEL)

til dB
ATIENUATOR

DETECTOR

Z·AXIS
(REAR PANELI

SWEPT AMPLITUDE
ANALYZER

MODULATOR
DRIVE

EXT
HORIZ
INPUT

EQUIPMENT:

Sweep Oscillator HP 8620C
RF Plug-in HP 86242D Opt. 001, 86245A Opt. 001,

or 86250D Opt. 001
Swept Amplitude Analyzer HP 8755B/182T
Detector HP 11664A
10 dB Attenuator HP 849IB, Option 010

PROCEDURE:

I.Connect equipment as shown above.

NOTE

The RF Plug·in must have an internal directional detector
(Option 001) to operate in an internal leveling mode.

2. Set controls as follows:

8620C:
BAND Frequency of Plug-in installed
MARKERS OFF
MODE AUTO
TRIGGER INT
TIME-SECONDS. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .1 - .01
TIME SECONDS Vernier. Fully clockwise
1 kHz S WV/OFF (rear panel) OFF
RF BLANKING/OFF (rear panel) RF BLANKING
DISPLAY BLANKING/OFF

(rear panel) DISPLAY BLANKING

Figure 3-i O. internal Leveling (J of 2)
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Model 86242D/86245A/86250D

INTERNAL LEVELING (OPTION 001)

RF Plug-in:
RF OFF-ON ON
POWER LEVEL Fully clockwise
ALe switch INT
ALC GAIN Fully clockwise

Operation

3. Press 8620C LINE pushbutton switch to ON; LINE and FULL SWEEP pushbuttons
should light. Allow :30 minutes warm-up time.

4. From fully clockwise position, slowly adjust POWER LEVEL control
counterclockwise until UNLEVELED lamp goes out. This is adjustment point for
maximum leveled power. 8755B trace should be leveled as shown in Figure 3-5.

Figure 3-10. Internal Leveling (2 of 2)
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Operation Model 86242D/86245A/86250D

SIMULTANEOUS TRANSMISSION, REFLECTION MEASUREMENT

MODULATOR
DRIVE

INCIDENT

SWEEP RF SWEPT AMPLITUDE STORAGE
OSCILLATOR PLUG· IN. Z·AXIS/MKR{ ANALYZER NORMALIZER

PEN LIFT AUX C
(REAR PANEL) (REAR PANEL) 10 ml:ll:ll:lli:lll:ll

NORMALIZER 0 661

INTERCONNECT
CABLE

PULSE IN SWEEP RF AUXD ....
(REAR PANEL) OUT OUTPUT (REAR PANEL)

REFl

RF IN

REFlECTOMETER
BRIDGE

DEVICE
UNDER

TEST
DETECTOR

TES\--1X~-~..---
I I

1'----------.1
I SHORT

'-------~

EQUIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
RF Plug-in HP 86242D, 86245A, or 86250D
Swept Amplitude Analyzer. . . . . . . . . . . . . . .. HP 8755B/182T
Storage-Normalizer. . . . . . . . . . . . . . . . . . . . . . . . .. HP 8750A
Detector. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 11664A
Reflectometer Bridge. . . . . . . . . . . . . . . . . . . . . . .. HP 11666A
Type N Male Short HP 11512A
Normalizer Interconnect Cable. . . . . . . . . . . .. HP 08750-60014

PROCEDURE:

I. Connect equipment as shown in test setup above. Connect Type N short to 11666A
Reflectometer Bridge TEST port.

Figure 3-11. Simultaneous Transmission, Reflection Measurement Using HP Model 8755B Swept
3-14 Amplitude Analyzp.r (J of3)



Model 86242D/86245A/86250D

SIMULTANEOUS TRANSMISSION, REFLECTION MEASUREMENT

2. Set controls as follows:

8620C:

CW MARKER pointer . . . . . . . . . . .. Center-scale
MARKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) OFF
DISPLAY BLANKING/OFF

(rear panel) . . . . . . . . . . . . . . . . . . . . . . DISPLAY BLANKING

RF Plug-in:

RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF (Standard)

INT (Option 001)
ALC GAIN. . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise
POWER LEVEL. . . . . . . . . . . . . . . . . .. Fully counterclockwise

3. Press 8620C LINE pushbutton switch ON. Allow 30 minutes warm-up time.

4. Press Ll.F pushbutton and set £IF control fully counterclockwise.

NOTE

The 8750A Storage·Normalizer and 8755B/182T Swept
Amplitude Analyzer must be matched according to the pro
cedure in Section III of the 8750A Operating and Service
Manual.

Operation

5. Turn off 8755B CHANNEL 2 display by pressing one of the CHANNEL 2 DISPLAY
Pushbuttons part way in to "pop" out all of the CHANNEL 2 DISPLAY push
buttons.

6. Press 8750A BYPASS Pushbutton. Set 8755B CHANNEL I VERNIER ON/OFF
switch to OFF and set CHANNEL I REFERENCE LEVEL thumbwheels to -00 dB.

7. Press 8755B CHANNEL I DISPLAY REFERENCE POSITION Pushbutton and
adjustREFERENCE POSITION screwdriver adjustment to place CRT trace on center
graticule line.

8. Press 8755B CHANNEL I DISPLAY A pushbutton and adjust RF plug-in POWER
LEVEL to place the CRT trace on center graticule line.

Figure 3-11. Simultaneous Transmission, Reflection Measurement Usinf! HP Model 8755B Swept

Amplitude Analyzer (2 of3) 3-15



Operation Model 86242D/86245A/86250D

SIMULTANEOUS TRANSMISSION, REFLECTION MEASUREMENT

3-16

9. Press 8755B CHANNEL I DISPLAY A/R pushbutton and set VERNIER ON/OFF
switch to ON. Select dB/DIV resolution desired for reflection measurement and adjust
CHANNEL I VERNIER control to place CRT trace on center graticule line.

10. Press 8750A CH I and INPUT pushbuttons to select CHANNEL I display. Normalize
CRT display by pressing 8750A STORE INPUT, then INPUT -MEM pushbuttons.
Center graticule line now represents 0 dB return loss.

II. Remove Type N short and connect 11664A Detector to I 1666A TEST port.

12. Press 8750A BYPASS pushbutton. Turn off 8755B CHANNEL I display by pressing
one of the CHANNEL I DISPLAY Pushbuttons part way in to "pop" out all of the
CHANNEL I DISPLAY pushbuttons.

13. Set 8755B CHANNEL 2 VERNIER ON/OFF switch to OFF and set CHANNEL 2
REFERENCE LEVEL thumbwheels to -00 dB.

14. Press 8755B CHANNEL 2 DISPLAY REFERENCE POSITION pushbutton and
adjust REFERENCE POSITION screwdriver adjustment to place CRT trace on center
graticule line.

15. Press CHANNEL 2 DISPLAY B/R pushbutton and set VERNIER ON/OFF switch to
ON. Select dB/DIV resolution desired for transmission measurement and adjust
CHANNEL 2 VERNIER control to place CRT trace on center graticule line.

16. Press 8750A CH 2 and INPUT pushbuttons to select CHANNEL 2 display. Normalize
CRT display by pressing 8750A STORE INPUT, then INPUT -MEM pushbuttons.
Center graticule now represents 0 dB insertion loss.

17. Press 8755B CHANNEL I A/R DISPLAY pushbutton and connect device under test
between 11666A TEST port and 11664A Detector.

18. The equipment is now calibrated for either a reflection (return loss) or transmission
(insertion loss) measurement. Return loss is read directly by adding the 8755B CHAN
NEL I REFERENCE LEVEL setting to the CHANNEL I trace position below the
center graticule line. Insertion loss is read directly by adding the 8755B CHANNEL 2
REFERENCE LEVEL setting to the CHANNEL 2 trace position below the center
graticule line. If the trace is above the center graticule line, subtract that amount from
the REFERENCE LEVEL setting.

Figure 3-11. Simultaneous Transmission, Reflection Measurement Using HP Model 8755B Swept
Amplitude Analyzer (3 of3)



Model 86242D/86245A/86250D

EXTERNAL FREQUENCY MODULATION

Operation

SPECTRUM ANALYZER

INPUT
son

EQUIPMENT:

SWEEP
OSCILLATOR

AF
OUTPUT

20 dB
ATTENUATOR

RF
PlUG·IN

FM
CREAR PANEL)

FUNCTION
GENERATOR

son
OUTPUT

Sweep Oscillator , . . . . . . . . . .. HP 8620C
RF Plug-in. . . . . . . . . . . . . . .. HP 86242D, 86245A, or 86250D
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8565A
Function Generator " HP 3312A
20 dB Attenuator. . . . . . . . . . . . . . . . . .. HP 849lB, Option 020

PROCEDURE:

1. Connect equipment as shown in test setup.

2. Set controls as follows:

8620C:
CW MARKER pointer (white). . . . . . . . . . .. Frequency Desired
MARKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
1 kHz SQ WV IOFF (rear panel) . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) OFF
DISPLAY BLANKING/OFF (rear panel). . . . . . . . . . . . .. OFF

RFPlug-in:
RF OFF-ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
POWER LEVEL Fully clockwise
ALC switch . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF (Standard)

INT (Option 001)
ALC GAIN. . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise

3. Press 8620C LINE switch to ON. Press CW pushbutton. Allow 30 minutes warm-up
time.

Figure 3-12. External FM Operation (J of 2)
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Operation Model 86242D!86245A!86250D

EXTERNAL FREQUENCY MODULATION

4. Set spectrum analyzer frequency SPAN/DIV to 5 MHz and center fundamental CW
frequency on analyzer display.

5. Set Function generator for a 1 kHz sine wave modulating frequency and voltage
output of OV.

6. Increase moduation source output voltage until desired frequency deviation is ohained
on spectrum analyzer display. Refer to example waveform shown in Figure 3-13.

Figure 3-12. External FM Operation (2 of2)

FREQUENCY
DEVIATION

Figure 3-13. Spectrum Analyzer Display of Typical Frequency Modulated Waveform

3-18
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Model 86242D/86245A/86250D Operation

PHASE LOCK OPERATION

SPECTRUM ANAL YZER
SWEEP

OSCILLATOR
R'

PLUG·IN

.. - .

INPUT son
RF

OUTPUT
'M
(REAR PANEL)

INPUT

COUPLED

lOdS
ATTENUATOR

L'::'::~~:::'~M~AI~Nl~IN~E-e:{==] DIRECTIONAL
- STABILIZED COUPLER

RF OUTPUT

HARMONICMIXER

SIGNAL GENERATOR
SYNCHRONIZER

ERROR SIGNAL
OUTPUT
(REAR PANEl)

o

••o

INPUT rF;::::::;~
(AEAR PANEL)

TYPE N
TEE

RF
OUTPUT

EQUIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
RF Plug-in. . . . . . . . . . . . . . .. HP 86242D, 86245A, or 86250D
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8565A
Signal Generator. . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8640B
Synchronizer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8709A
20 dB Attenuator. . . . . . . . . . . . . . . . . .. HP 8491B, Option 020
Directional Coupler . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 779D
Harmonic Mixer. . . . . . . . . . . . . . . . . . . . . . . .. HP 8709A-K18
Type N TEE. . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 1250-0846

PROCEDURE:

I. Connect equipment as shown in test setup, except disconnect cable from RF plug-in
FM connector.

Figure 3-'14. Phase Lock Operation (J of2)
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Operation

2. Set controls as follows:

PHASE LOCK OPERATION

Model 86242D/86245A/86250D

8620C:
CW MARKER pointer (white). . . . . . . . . . .. Frequency Desired
MARKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel). . . . . . . . . . . . .. OFF

RF Plug-in:
RF OFF-ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
POWER LEVEL. . . . . . . . . . . . . . . . . . . . . . .. Fully Clockwise
ALC switch . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF (Standard)

INT (Option 001)
ALC GAIN , Fully Clockwise
FM-NORM-PL (rear panel). . . . . . . . . . . . . . . . . . . . . . . . .. PL

3. Press 8620C LINE switch to ON. Press CW pushbutton. Allow 30 minutes warm-up
time.

4. Center fundamental CW frequency on spectrum analyzer display, unstabilized
waveform should be similar to display in Figure 3-15.

5. Set 8709A SYNCHRONIZER rear-panel MOD. SENS. switch to 6.00 MHz/VOLT
position. (The 8709A rear-panel switch sets 8709A modulation sensitivity to match
sensitivity of RF plug-in to be stabilized.)

6. Connect 8709A ERROR OUT connector to RF Plug-in FM connector. Tune reference
oscillator frequency until 8709A SYNCHRONIZER UNLOCKED light goes off.

7. Retune sweep oscillator until 8709A PHASE ERROR Meter indication is centered.
STABILIZED (phase-locked) waveform should be similar to display of Figure 3-16.

Figure 3-14. Phase Lock Operation (2 of 2)

Figure 3-15. Spectrum Analyzer Display of
Unstabilized CW Signal

3-20
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Model 86242D/86245A/86250D Operation

INCREASED DYNAMIC RANGE
(86245A Only)

STORAGE
NORMALIZER

NORMALIZER
INTERCONNECT

CABLE

ub0_0_
1111 • 1111
1..1 ' ......

• __ .2"
CRYSTAL

DETECTOR
DETECTOR R B MODULATOR

r-----oC:J==---lf--------..J DRIVE

RF
OUTPUT

SWEPT
SWEEP RF AMPLITUDE

OSCILLATOR PLUG·IN Z.AXIS/MKR! ANALYZER

, ~PE~N~lIF~T~:...- ~~A!U~XC~:...-...;.rfr===iJ~(REARPANEL) (REARPANELj D
AUXO

(REAR PANEL)

EXTAM
(REAR

PANEL)

COUPLED
MAINLINE DETECTOR

DEVICE
UNDER
TEST

COUPLED --,-----:71
Ut-~==~M~A~IN~1I~NE1"

INPUT

'-__J DIRECTIONAL
- COUPLER

INPUT

DIRECTIONAL
COUPLER

EQUIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
RF Plug-in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 86245A
Swept Amplitude Analyzer HP 8755B/182T
Directional Coupler (2 required) . . . . . . . . . . . . . . . . .. HP 779D
Detector (2 required) . . . . . . . . . . . . . . . . . . . . . . .. HP 11664A
Crystal Detector (Negative polarity) HP 423B
Storage-Normalizer. . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8750A
Normalizer Interconnect Cable. . . . . . . . . . . .. HP 08750-60014

PROCEDURE:

I. Connect equipment as shown in test setup above with a direct connection between
directional couplers (do not connect device under test).

2. Set controls as follows:

8620C:
START MARKER pointer (green) .. Low frequency end of scale
STOP MARKER pointer (red). . . . .. High frequency end of scale
MARKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
I kHz SQ WV/OFF (rear panel) .. . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel). . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF

(rear panel). . . . . . . . . . . . . . . . . . . . . .. DISPLAY BLANKING

Figure 3-17. Increased Dynamic Range Using HP Madel 8755B Swept Amplitude Analyzer (J af 3)
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Operation Model 86242Dj86245A/86250D

INCREASED DYNAMIC RANGE
(86245A Only)

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
ALC GAIN . . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise
POWER LEVEL. . . . . . . . . . . . . . . . . .. Fully counterclockwise
SQ WAVE-LINEAR switch (located on ALC Board).. SQ WAVE
PM-XTAL switch (located near top of ALC Board) XTAL

3. Press 8620C LINE pushbutton switch ON. Allow 30 minutes warm-up time.

4. Press MARKER SWEEP pushbutton and set the START MARKER and STOP MARK
ER pointers to cover swept frequency required.

NOTE

The 8750A Storage-Normalizer and 8755B/182T Swept
Amplitude Analyzer must be matched according to the pro
cedure in Section III of the 8750A Operating and Service
Manual.

5. Turn off 8755B CHANNEL I display by pressing one of the CHANNEL I DISPLAY
pushbuttons part way in to "pop" out all of the CHANNEL I DISPLAY
pushbuttons.

6. Press 8750A BYPASS pushbutton. Set 8755B CHANNEL 2 VERNIER ON/OFF
switch to OFF, set CHANNEL 2 REFERENCE LEVEL thumbwheels to -00 dB, and
select 10 dB/DIV resolution.

7. Press 8755B CHANNEL 2 DISPLAY REFERENCE POSITION pushbutton and
adjust REFERENCE POSITION screwdriver adjustment to place CRT trace on center
graticule line.

8. Press 8755B CHANNEL 2 DISPLAY B Pushbutton and adjust RF plug-in POWER
LEVEL to place CRT trace one division above center graticule line (+ 10 dBm).

9. Press 8755B CHANNEL 2 DISPLAY B/R pushbutton and set VERNIER ON/OFF
switch to ON. Adjust CHANNEL 2 VERNIER control to place CRT trace on center
graticule line.

10. Press 8750A CH 2'and INPUT pushbuttons to select CHANNEL 2 display. Normalize
CRT display by pressing 8750A STORE INPUT, then INPUT -MEM pushbuttons.
Center graticule line now represents 0 dB insertion loss.

Figure 3-i7. increased Dynamic Range Using HP Model 8755B Swept Amplitude Analyzer (2 of 3)
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Model 86242D/86245A/86250D

INCREASED DYNAMIC RANGE
(86245A Only)

Operation

II. Connect device under test between the two directional couplers as shown in the test
setup.

12. Adjust CHANNEL 2 REFERENCE LEVEL thumbwheels to place CRT trace close to
center graticule line. Insertion loss is read directly by adding the 8755B CHANNEL 2
REFERENCE LEVEL setting to the CRT trace position below the center graticule
line. If the trace is above the center graticule line, subtract that amount from the
REFERENCE LEVEL setting.

Figure 3-i7. increased Dynamic Range Using HP Model 8755B Swept Amplitude Analyzer (3 of3)
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Model 86242D/86245A/86250D

4-1. INTRODUCTION

SECTION IV
PERFORMANCE TESTS

NOTE

Perfonnance Tests

4-6. ABBREVIATED PERFORMANCE
VERI FICATION

4-5. 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 models.

4-2. The procedures in this section test the elec
trical performance of the instrument using the
specifications of Table 1-1 as the performance
standards. All tests can be performed without ac
cess to the interior of the instrument.

4-3. The performance test procedures must be
performed in the sequence given, since some pro
cedures rely on satisfactory test results in forego
ing steps. If a test measurement is slightly out of
tolerance, go to Section V and perform adjustment
procedures. If a function fails to operate, go to
Section VIII and perform troubleshooting.

NOTE

4·4.

To ensure that the RF Plug· in meets
specifications listed in Table 1·1,
Performance Tests should be per·
formed at least every six months.

EQUIPMENT REQUIRED

In the following procedure, an
8620C mainframe is specified.
However, an 8620A may be used, but
the control names will be different
than those called out in the pro·
cedures. These procedures assume
that the mainframe is fully
calibrated to its specifications.

4-7. The Operation Verification Tests of Section
II are designed to test only the most critical
specifications and operating features of the instru
ment. The Operation Verification Tests require
much less time and equipment than the complete
Performance Tets in this section and are recom
mended for verifiction of overall instrument
operation after repair.

)

PERFORMANCE TESTS

4·8. FREQUENCY RANGE AND ACCURACY TEST

SPECIFICATION:

See Table 4-1 for frequency range and accuracy specifications.

NOTE

Allow 30 minutes warm· up time.

4-1



Perfonnance Tests

PERFORMANCE TESTS

4.8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

Model 86242D/86245A/86250D

Table 4-1. Frequency Range and Accuracy Specifications

Plug·ln Frequency Range Frequency Accuracy (at 25°C Ambient!

86242D 5.9 to 9.0 GHz ±35 MHz CW Mode'
±40 MHz All Sweep Modes'*

86250D 5.9 to 12.4 GHz ±40 MHz CW Mode*
±50 MHz All Sweep Modes"

86250D 8.0 to 12.4 GHz ±40 MHz CW Mode"
±50 MHz All Sweep Modes"

*Approach desired CW frequency from low frequency end of band,
**Sweep time >0. 1 sec.

DESCRIPTION:

CW frequency is checked at three points across the band to determine if the RF signal is within frequency
tolerance. FULL SWEEP is then selected and frequency is checked at each end point. Marker accuracy is )
also checked in the FULL SWEEP mode. .

SWEEP
OSCILLATOR

RF
PlUG·IN

RF
OUTPUT

20 dB
ATTENUATOR

FREQUENCY COUNTER

INPUT

Figure 4-1. CW and Manual Sweep Accuracy Test Setup.

Equipment listed is for two test setups (Figures 4·1 and 4·2).
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Model 86242D!86245A!86250D

PERFORMANCE TESTS

4-8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

EQUIPMENT:

Perfonnance Tests

Sweep Oscillator. " HP 8620C
Frequency Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 5340A
Oscilloscope HP 180C/180IA/1820C
Directional Coupler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 779D
Frequency Meter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 537A
Crystal Detector. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 423B
20 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Option 020

PROCEDURE:

a. Connect equipment as shown in Figure 4-1.

b. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
MODE AUTO
TRIGGER , INT
TIME-SECONDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 - .1
TIME-SECONDS vernier " Fully clockwise
1 kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel). . . . . . . . . . . . . . . . . . . . . . .. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) OFF

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT or OFF
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
FM-NORM-PL switch (rear panel). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. NORM

c. Press 8620C LINE pushbutton to ON; press CW pushbutton. Set frequency counter to measure
frequency range of RF Plug-in. Allow 30 minutes wann-up time.

NOTE

Always approach frequency settings from low·frequency end.

d. Adjust CW MARKER pointer to high-frequency end, then to low-frequency end; repeat several
times. Set CW pointer to low end of scale. Frequency counter indication shoud be 5.9 GHz ± 35 MHz
for 86242D, 5.9 GHz ±40 MHz for 86245A, or 8.0 GHz ±40 MHz for 86250D.

e. Set 8620C CW MARKER pointer to 7.5 GHz (86242D), 9.0 GHz (86245A) Or 10.2 GHz (86250D).
Frequency, counter indication should be 7.5 GHz ±35 Mz for 86242D, 9.0 GHz ±40 MHz for
86245A, or 10.2 GHz ±40 MHz for 86250D.

f. Set 8620C CW MARKER pointer to high-end of scale. Frequency counter indication should be 9.0
GHz ±35 MHz for 86242D or 12.4 GHz ±40 MHz for 86245A/86250D.
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Performance Tests Model 86242D!86245A!86250D

PERFORMANCE TESTS

4·8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

Swept Frequency Endpoint Accuracy:

SWEEP RF
OSCILLOSCOPE Z·AXIS/MKRI OSCillATOR PLUG·IN FREQUENCY COUNTER

Z·AXIS PEN LIFT"DO (REAR PANEL) OlEAR PANEL)

" 0

" 0.. .
00 00 ?@O

EXT

°o@oo HORIZ SWEEP RF
INPUT OUT OUTPUT

@'@ oln.
UIIIII

0 0

DIRECTIONAL
COUPLER

20 dB
FREQUENCY INPUT ATTENUATOR

METER MAINLINE

CRYSTAL COUPLED

DETECTOR

Figure 4-2. Swept. Frequency Endpoint and Marker Accuracy Test Setup

g. Connect equipment as shown in Figure 4-2.

h. Press 8620C CW pushbutton. Adjust CW MARKER control for frequency counter indication of
5.900 GHz ±2 MHz for 86242D/86245A or 8.000 GHz ±2 MHz for 86250D.

1. Adjust frequency meter for maximum change in amplitude on oscilloscope. Note dial setting of
frequency meter.

GHz

j. Press 8620C FULL SWEEP pushbutton. Adjust frequency meter to frequency start point (left edge
of trace) on oscilloscope and read frequency meter setting. The difference between this frequency
meter setting and that noted in step i must be less than 40 MHz for 86242D, less than 50 MHz for
86245A!86250D.

k. Press 8620C CW pushbutton. Adjust CW MARKER control for frequency counter indication of
9.000 GHz ±2 MHz for 86242D or 12.400 GHz ±2 MHz for 86245A/86250D.

Adjust frequency meter for maximum change in amplitude on oscilloscope. Note dial setting of
frequency meter. ____ GHz

Press 8620C FULL SWEEP pushbutton. Adjust frequency meter to frequency stop point (right edge
of trace) on oscilloscope and read frequency meter setting. Subtract this frequency meter setting from
that noted in step I. The difference must be less than' 40 MHz for 86242D, less than 50 MHz for
86245A/86250D.

m.

I.
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4-8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

Swept Frequency Marker Accuracy:

Perfonnance Tests

n. Press 8620C CW and CW VERNIER pushbuttons. Set CW MARKER pointer to START MARKER
pointer scale setting shown in Table 4-2. Adjust CW MARKER and CW VERNIER controls for a
frequency counter indication of6.000 GHz ±2 MHz for 86242D/86245A, or 8.100 GHz ±2 MHz for
86250D.

o. Set frequency meter to frequency set in step n. Adjust frequency meter for maximum change in
amplitude on oscilloscope. Record frequency meter error for START MARKER pointer scale setting
in Table 4-2.

NOTE

Frequency meter error is the difference between frequency meter setting
and "scale setting frequency" accurately set using frequency counter.
Assign a minus sign ( - ) to error if frequency meter indication is lower
than "scale setting frequency."

p. Set CW MARKER pointer to CW MARKER pointer scale setting shown in Table 4-2. Adjust CW
MARKER and CW VERNIER controls for a frequency counter indication of 7.500 GHz ±2 MHz
for 86242D, 9.000 GHz ±2 MHz for 86245A, or 10.200 GHz ±2 MHz for 86250D.

q. Set frequency meter to frequency set in step p. Adjust frequency meter for maximum change in
amplitude on oscilloscope. Record frequency meter error for CW MARKER pointer scale setting in
Table 4-2. (Refer to note in step 0.)

r. Set CW MARKER pointer to STOP MARKER pointer scale setting shown in Table 4-2. Adjust CW
MARKER and CW VERNIER control for a frequency counter indication of 8.900 GHz ±2 MHz
for 86242D, 12.00 GHz ±2 MHz for 86245A, or 12.200 GHz ±2 MHz for 86250D.

s. Set frequency meter to frequency set in step r. Adjust frequency meter for maximum change in
amplitude on oscilloscope. Record frequency meter error for STOP MARKER pointer scale setting in
Table 4-2. (Refer to note in step 0.)

Table 4-2. Frequency Meter Error

Scale Settings (GHz) Frequency
Meter

86242D 86245A 86250D Error (MHz)

START MARKER 6.0 6.0 8.1Pointer

CWMARKER 7.5 9.0 10.2Pointer

STOP MARKER 8.9 12.0 12.2Pointer
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Performance Tests Model 86242D/ 86245A/86250D

4-8. FREQUENCY RANGE AND ACCURACY TEST (Cont'd)

t. Set 8620C START MARKER, CW MARKER, and STOP MARKER pointers to scale settings
indicated in Table 4-2. Press FULL SWEEP pushbutton and set MARKERS switch to INTEN.

u. Set frequency meter "pip" on STOP MARKER and record frequency (algebraically subtract
frequency meter error recorded in Table 4-2, from frequency meter indication). Result should be 8.9
GHz ±40 MHz for 86242D, 12.0 GHz ±50 MHz for 86245A, or 12.2 GHz ±50 MHz for 86250D.

v. Set frequency meter "pip" on CW MARKER and record frequency (algebraically subtract frequency
meter error, recorded in Table 4-2, from frequency meter indication). Result should be 7.5 GHz ± 40
MHz for 86242D, 9.0 GHz ± 50 MHz for 86245A, or 10.2 GHz ± 50 MHz for 86250D.

w. Set frequency meter "pip" on START MARKER and record frequency (algebraically subtract
frequency meter error, recorded in Table 4-2, from frequency meter indication). Result should be 6.0
GHz ±40 MHz for 86242D, 6.0 GHz ± 50 MHz for 86245A, or 8.1 GHz ± 50 MHz for 86250D.

4-9. FREQUENCY STABILITY TEST

SPECIFICATIONS:

Table 4-3. Frequency Stability Specifications

Plug·ln
10% Line 10 dB Power

3:1 Load SWR TemperatureVoltage Change Level Change

86242D <±40kHz <±1.5 MHz <±250kHz <±750kHz;oC

86245A/86250D <±40kHz <±1.5 MHz <±250 kHz <±1.2 MHz;oC

DESCRIPTION:

Frequency is measured for changes in line voltage, power level, source matc!}, or temperature.

)
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INPUT

FREQUENCY COUNTER

INPUT

20 dB
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4·9. FREQUENCY STABILITY TEST (Cont'd)

NOTE

Equipment listed is for two test setups (Figure 4·3 and 4·4).

EQUIPMENT:

Perfonnance Tests

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8565A
Frequency Counter HP 5340A
Power Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 432A
Thermistor Mount. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8478B
Adjustable AC Line Transfonner . . . . . . . . . . . . . . . . . .. General Radio MT3A
Directional Coupler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 779D
Adjustable Short. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Microlab/FXR SO-6MN
20 dB Attenuator. HP 8491B, Option 020
3 dB Attenuator HP 8491B, Option 003

PROCEDURE:

a. Connect equipment as shown in Figure 4-3.

b. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
CW MARKER pointer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) RF BLANKING
DISPLAY BLANKING/OFF (rear panel) OFF

RF Plug-in:
RF OFF-'ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT or OFF
FM-NORM-PL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. NORM

c. Adjust RF Plug-in for maximum specified power.

d. Set adjustable line voltage transformer to liS Vac. Press 8620C LINE pushbutton to ON. Press CW
pushbutton. Allow 30 minutes wann-up time.

Frequency change with line voltage change:

e. Record frequency counter indication at liS Vac.

f. Set line voltage to 103 Vac with adjustable line transformer. Frequency change from that noted in step
e should be less than 40 kHz.

g. Set line voltage to 127 Vac with adjustable line transformer. Frequency change from that noted in step
e should be less than 40 kHz. Return line voltage to I IS Vac.
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Perfonnance Tests

PERFORMANCE TESTS

4-9. FREQUENCY STABILITY TEST (Cont'd)

Model 86242D/86245A/86250D

Frequency Change with power level change:

h. Note frequency counter indication. Using RF Plug-in POWER LEVEL control, decrease power by 10
dB as indicated on power meter. Frequency change should be less than 1.5 MHz. Readjust RF Plug-in
for maximum leveled power.

Frequency Change with 3:1 Load'SWR:

SWEEP
OSCILLATOR

RF
PLUG-IN

RF
OUTPUT

DIRECTIONAL
COUPLER
INPUT

MAINLINE

COUPLED

3 dB
ATTENUATDR

SPECTRUM ANALVZER

ADJUSTABLE SHORT

son
INPUT

Figure 4-4. 3:1 Load SWR TestSetup

1. Connect equipment as shown in Figure 4-4. Allow 30 minutes wann-up time.

J. Center output signal on spectrum analyzer display.

k. Set spectrum analyzer resolution bandwidth to 3 kHz and frequency span per division to 50 kHz
while keeping signal centered on display.

l. Set spectrum analyzer amplitude scale to 10 dB per division and adjust for full vertical display.

m. Set sweep time per division to 20 msec, internal sweep source and free run sweep trigger.

n. Tune adjustable short through full range while observing frequency change on analyzer. Frequency
change must be less than ±250kHz.

o. Repeat steps j through n for low end and high end of frequency band.

Frequency Change with Temperature Change:

NOTE

Verifiction of the frequency stability specification for temperature
changes requires the RF Plug-in to be placed in a controlled environment
(i.e., a heat chamber).

p. Connect frequency counter (through 20 dB attenuator) to RF OUTPUT of RF Plug-in.
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4·9. FREQUENCY STABILITY TEST (Cant'd)

q. Adjust RF Plug-in for maximum leveled power. Note frequency counter indication.

Performance Tests

r. Change ambient temperature lOoC within the range ofO°C to 55°. Allow 30 minutes settling time.

s. Note frequency counter indication. Frequency change from that noted in step q should be less than 7.5
MHz for 86242D or less than 12 MHz for 86245A/86250D.

4·10. RESIDUAL FM IN 10 kHz BANDWIDTH TEST

SPECIFICATION:

CWMode:
FM-NORM-PL switch in NORM Position: < 15 kHz peak.

DESCRIPTION:

RF output signal is displayed on a spectrum analyzer. Residual FM is observed on a storage display by
displaying five superimposed traces.

EQUIPMENT:

SWEEP
OSCILLATOR

RF
Pl.UG-IN

OF
OUTPUT

20 dB
ATTENUATOR

Figure 4-5. Residual FM Test Setup

SPECTRUM ANALYZER

, SDn
INPUT

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8565A
20 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Option 020

PROCEDURE:

a. Connect equipment as shown in Figure 4-5.

b. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) OFF
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Perfonnance Tests

PERFORMANCE TESTS

4·10. RESIDUAL FM IN 10 kHz BANDWIDTH TEST (Cont'd)

Model 86242D/86245A/86250D

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALe switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT or OFF
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
FM-NORM-PL switch (rear panel) NORM

c. Press 8620C LINE Pushbutton to ON. Press CW pushbutton. Allow 30 minutes wann-up time.

d. Center RF output signal on spectrum analyzer.

e. Set spectrum analyzer resolution bandwidth to 10 kHz and frequency span per division to 10 kHz
while keeping signal centered on CRT display. Automatic stabilizer should be on.

f. On spectrum analyzer, select linear amplitude scale and adjust reference level controls for a full eight
division display.

g. Set sweep time per division to 20 msec and set sweep trigger to single sweep. Set persistance control
fully clockwise and erase the trace.

h. Push start/reset pushbutton five times at approxiinately one' second intervals and store resultant
traces on CRT screen. [)isplay should be similar to that shown in Figure 4-6.

PEAK-TO·PEAK
RESIOUAL FM

Figure 4-6. Residual FM Display on Spectrum Analyzer

i. Peak-to-peak residual FM measured across top of trace should be less than 30 kHz (three divisions).

4·11. POWER LEVEL AND VARIATION TEST

SPECIFICATIONS:

See Table 4-4 for power level and variation specifications.

4-10



Model 86242D/86245A/86250D

PERFORMANCE TESTS

4-11. POWER LEVEL AND VARIATION TEST (Cont'd)

Table 4-4. Power Level and Variation Specifications

Performance Tests

Plug-In
Maximum Leveled Internally Leveled! Externally Leveled!

Power (250 C)4 (Option 001) Crystal' or Power Meter'

86242D >+10.0 dBm (10 mW) <±0.5 dB <f0.! dB
86245A >+17.0 dBm (50 mW) <±0.6 dB <f0.! dB
86250D >+10.0 dBm (10 mW) <±0.5 dB <±O.! dB

1 Example: ±3 dB variation means 6 dB peak-ta-peak total variation.
2 Specification excludes variations due to crystal detector and directional coupler.
3 Specification excludes variations-due to thermistor mount and directional coupler. Sweep time must be at least

10 seconds. Use HP 432A!B!C Power Meter.

4 For Option 008, less IdB (power loss due to insertion loss of additional isolator).

DESCRIPTION:

Maximum leveled power is cheeked with internal leveling, crystal detector leveling, and power meter
leveling. In each mode, the power variations are measured on the oscilloscope trace. The trace is calibrated
by changing the RF output power by the amount of the specification as noted on the power meter and the
corresponding change in trace on the oscilloscope. In external leveling modes, the leveling variations are
monitored in the feedback loop, therefore no error exists in the measurement. However, the usable RF
output power from the directional coupler does contain variations in power level due to the frequency
response of the directional coupler and the crystal detector or the thermistor mount.
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Figure 4-7. Crystal Detector Leveling Test Setup
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Perfonnance Tests

PERFORMANCE TESTS

4·11. POWER LEVEL AND VARIATION TEST (Cont'd)

NOTE

Model 86242D/86245A/86250D

Equipment listed is for three test setups (Figure 4·7, 4·8 and 4-9).

EQUIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Power Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 432A
Thermistor Mount. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8478B
Oscilloscope HP 180e/180IA/1820e
Crystal Detector. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 423B
Directional Coupler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 779D
20 dB Attenuator. HP 849lB, Option 020

PROCEDURE:

External leveling with crystal detector:

a. Connect equipment as shown in Figure 4-7. Set External Leveling Selector switch A3S2 to XTAL (Up)
position. Selector switch A3S2 is located at top of A3 ALC Assembly. (Refer to Figure 5-1.)

b. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in insta.lled
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
AF Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise
MODE AUTO
TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
TIME-SECONDS 1- .01
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) DISPLAY BLANKING

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
ALe GAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise

c. Press 8620e LINE pushbutton to ON; FULL SWEEP pushbutton should light. Allow 30 minutes
warm-up time.

d. Adjust RF Plug-in ALC GAIN and POWER LEVEL controls to obtain highest power meter
indication with UNLEVELED light not lit. (If oscillations appear on trace, adjust ALC GAIN and.
POWER LEVEL controls counterclockwise as necessary to get a leveled trace. See Figures 3-5
through 3-7). Power meter indication plus loss of directional coupler should be > + 10.0 dBm for
86242D/86250D or > + 17.0 dBm for 86245A.
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4·11. POWER LEVELAND VARIATION TEST (Cont'd)

Perfonnance Tests

e. Press mainframe LlF pushbutton. Adjust oscilloscope trace to bottom of display arid note trace
position. Decrease output power indication at power meter by 0.2 dB using RF Plug-in POWER
LEVEL control. Note position of oscilloscope trace. (Area between two positions noted represents
leveling tolerance of ± 0.1 dB.)

f. Press mainframe FULL SWEEP pushbutton. Adjust RF Plug-in POWER LEVEL control fully
clockwise, then counterclockwise until UNLEVELED Lamp goes out at maximum leveled power.

g. Adjust position of oscilloscope trace vertically so it is displayed between upper and lower specification
limits noted in step e. Highest and lowest portion of sweep trace must be within 0.2 dB peak-to-peak
limit noted.

External leveling with power meter:

SWEEP
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Figure 4-8. Power Meter Leveling Test Setup

h. Connect equipment as shown in Figure 4-8. Set External Leveling Selector switch A3S2 to PM (Down)
position. Selector switch A3S2 is located at top of A3 ALC Assembly. (Refer to Figure 5-1.)

i. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
CW MARKER pointer '. . . . . . . . . .. Center-scale
MODE AUTO
TRIGGER INT
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PERFORMANCE TESTS

Model 86242D/86245A/86250D

4·11. POWER LEVEL AND VARIATION TEST (Cont'd)

TIME-SECONDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 - 10
I kHz SQ WV/OFF (rear panel) " OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) .. . . . . . . . . . . . . . . . . . . . . . .. OFF

RFPlug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch EXT
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise

NOTE

For power meter leveling, sweep rates slower than 10 sec per sweep
should be used. The rate of leveling is dependent on the comparatively
slow response of the thermistor mount to power level changes.

J. Press mainframe FULL SWEEP pushbutton. Set power meter range to obtain meter indication in
upper half of scale. Adjust RF Plug-in POWER LEVEL and ACL GAIN controls to obtain flat RF
power level across the band as indicated on oscilloscope. (If loop oscillations occur on oscilloscope
trace, turn ALC GAIN control in counterclockwise direction.)

k. Adjust RF Plug-in POWER LEVEL control fully clockwise, then counterclockwise until UNLEVELED
light goes out.

1. Set mainframe MODE switch to MANUAL. Adjust MANUAL sweep control slowly through full
range and note maximum and minimum power meter indications. Difference between maximum and
minimum power meter indications should be >0.2 dB.

!J1t~rnal L~v~ling (Option 001 only):

SWEEP RF
OSCILLATOR PlUG·IN

RF
OUTPUT

20 dB
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POWER METER

• •. -
o •

Figur~ 4-9. Int~rnal L~p~ling T~st S~tup
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4-11. POWER LEVEL AND VARIATION TEST (Cont'd)

m. Connect equipment as shown in Figure 4-9.

n. Set controls as follows:

Performance Tests

8620C:
BAND Frequency of Plug-in installed
CW MARKER pointer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
MARKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
MODE MANUAL
TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
TIME-SECONDS 1 - .01
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) OFF
DISPLAY BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
LINE ON

RF Plug-in:
RF OFF-ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch INT (Option 001)

o. Adjust RF Plug-in POWER LEVEL and ALC controls for maximum leveled power. Adjust MANUAL
sweep control slowly through full range and note maximum and minimum power meter indications.
Difference between maximum and minimum power should be <1.0 dB for 86242D/86250D or
< 1.2 dB for 86245A.

4-12. HARMONIC SPURIOUS SIGNALS TEST

SPECIFICATION:

Spurious Signals (in dB below fundamental signal at specified maximum power):

Harmonics: 86242D/86250D: > 30 dB
86245A: > 17 dB (5.9 - 7 GHz), > 30 dB (7 - 12.4 GHz)

DESCRIPTION:

The cutoff frequency of waveguide is utilized to provide a high pass filter. The high pass filter is placed in
the B channel path of an HP 8755B Swept Amplitude Analyzer. The high pass fIlter passes harmonics
but will not pass the fundamental signal. The A channel of the Swept Amplitude Analyzer is used to dis
play the fundamental signal. The Swept Amplitude Analyzer displays the fundamental signal level and the
harmonic signal level in a swept mode. The difference between the two levels displayed should be greater
than 30 dB for the 86242D/86250D or greater than 17 dB from 5.9 to 7.0 GHz and greater than 30 dB
from 7.0 to 1l.5 GHz for the 86245A. The harmonics for signals above 1l.5 GHz cannot be measured
unless a different high pass filter is employed.
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Performance Tests Model 86242D/86245A/86250D

PERFORMANCE TESTS

4·12. HARMONIC SPURIOUS SIGNALS TEST (Cont'd)

EXT HORIZ
INPUT

SWEPT
AMPLITUDE
ANALYZER

0.0.
.... • 1..1
1"1 .•••u.

• 0

EXT INPUT

RF
OUTPUT

RF
PlUG·IN

SWEEP
OSCillATOR

EXT AM SWEEP
(REAR OUT

PANEL}

Z·AXIS!MKRI
PEN LIFT AUX C

LL:..:..._r--::"-j.IIb~+~...I'_'A_'_'A_"_El_I I'_'A_'_'A_"'_'_I-+10
un

A

DIRECTIONAL
COUPLER CRYSTAL

DETECTOR

DETECTOR

POWER METER

MODULATOR
DRIVE

INPUT COUPLED

MAINLINE

~--~
I

10 dB
ATTENUATOA

THERMISTOR
MOUNT

• •. 
o •

DETECTOR

""'t' r---oj=J=~-_J

~
ADAPTERS

(HIGH PASS FILTER)

Figure 4'10. Harmonic Spurious Signals Test Setup

EQUIPMENT:

Sweep Oscillator HP 8620C
Power Meter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 432A
Thermistor Mount. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8478B
Swept Amplitude Analyzer HP 8755B/182T
Directional Coupler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 779D
Detector (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP l1664A
Crystal Detector. . . . . . . . . . . . . . . . . . . . . HP 423B
10 dB Attenuator (2 required) HP 849lB, Option 010
Adapter, N to P (2 required) " HP NP292A
Adapter, P Band to Coax (2 required) HP P28lB, Option 013
Power Splitter , HP 11667A
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4·12. HARMONIC SPURIOUS SIGNALS TEST (Confd)

PROCEDURE:

Perfonnance Tests

a. Connect equipment as shown in Figure 4-10 with power meter connected to 10 dB attenuator and
display B detector connected to 10 dB attenuator.

b. Set controls as follows:

START MARKER pointer (86245A only) 7.0 GHz
STOP MARKER pointer. . . . . . . . . . . . . . . . . . .. 12.4 GHz (86245A186250D)

9 GHz (86242D)
MODE AUTO
TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
TIME-SECONDS 1- .01
TIME-SECONDS Vernier Fully counterclockwise
MARKERS .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INTEN
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) DISPLAY BLANKING

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
FM-NORM-PL (rear panel) NORM

8755B:

CHANNELl
DISPLAy.................................................. A
dB/DIV 5
REFERENCE LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 00 dB
VERNIER ON

CHANNEL 2
DISPLAy A
dB/DIV 5
REFERENCE LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 00 dB
VERNIER ON

c. Press 8620C CW pushbutton. Using CW MARKER control, locate the minimum power point in the
specified frequency band. Set RF Plug-in POWER LEVEL control for +17 dBm at RF OUTPUT for
86245A (+1 dBm power meter indication) or +10 dBm at RF OUTPUT for 86242D/86250D (-6 dBm
power meter indication).

d. Disconnect thennistor mount and connect display A detector to 10 dB attenuator as shown in Figure
4-10.

e. Press 8620C FULL SWEEP pushbutton and set TIME-SECONDS vernier for a flickering full-band
display.

f. Press 8755B CHANNEL I and CHANNEL 2 REFERENCE POSITION Pushbuttons and adjust ref
erence lines to top horizontal graticule line. Press 8755B CHANNEL I DISPLAY A and CHANNEL 2
DISPLAYB.
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Performance Tests

PERFORMANCE TESTS

4·12. HARMONIC SPURIOUS SIGNALS TEST (Cont'd)

Model 86242D/86245A/86250D

h. Connect adapters (high pass filter) between 10 dB attenuator and detector as shown in Figure 4-10.

i. Harmonics should be greater than 30 dB down (from display A reference line) for 86242D/86250D
or greater than 17 dB down from 5.9 GHz to 7 GHz and greater than 30 dB down from 7 GHz to 11.5
GHz for 86245A.

j. If harmonics do not appear to be within specification, check at frequencies in question with 8620C in
CW mode. Calibrate 8755B at each frequency point measured.

4·13. NON HARMONIC SPURIOUS SIGNALS TEST

SPECIFICATION:

Spurious Signals (in dB below fundamental signal at specified maximum power):

Nonharmonics: >60 dB

DESCRIPTION:

RF output signal from sweep oscillator is displayed on a spectrum analyzer to verify that nonharmonic
spurious signals are greater than 60 dB down from fundamental signal.

SWEEP
OSCillATOR

RF
PLUG·IN

RF
OUTPUT

SPECTRUM ANALYZER

INPUT son
CRYSTAL

I DETECTOR

DIRECTIONAL
COUPLER

20 dB

n;:~'O=UP=LE=01M~A~IN~L1:NE~A~TI~E;NU;A~T:OR:'" ILJ _.J._
INPUT

POWER METER

I~

• •.. -
0 •

THERMISTOR
MOUNT

EQUIPMENT:

Figure 4-11. Nonharmonic Spurious Signals Test Setup

Sweep Oscillator, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8565A
Power Meter ·HP 432A
Thermistor Mount. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8478B
20 dB Attenuator . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Option 020
Directional Coupler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 779D
Crystal Detector. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 423B
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4·13. NONHARMONIC SPURIOUS SIGNALS TEST (Cont'd)

PROCEDURE:

Perfonnance Tests

a. Connect equipment as shown in Figure 4-11 with power meter connected to 20 dB attenuator.

Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in Installed
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . .. RF BLANKING
mSPLAY BLANKING/OFF (rear panel) OFF

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT

8565A:
Set all Normal Settings (controls marked with green)

FREQUENCYBANDGHz 5.8-12.9
INPUT ATTEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 dB
REF LEVEL -10 dBm (86245A)

odBm (86242D/86250D)
FREQUENCY SPAN/DIV F (full band)
RESOLUTION BW " 10 kHz
SWEEP TIME/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I SEC

c. Press 8620C CW pushbutton and allow 30 minutes warm-up time.

d. Adjust RF Plug-in POWER LEVEL control for - 3 dBm indication on power meter for 86245A
(+ 17 dBm leveled output) or -10 dBm indication on power meter for 86242D/86250D (+ 10 dBm
leveled output).

e. Disconnect power meter. Connect spectrum analyzer as shown in Figure 4-11.

NOTE

The spectrum analyzer originates some mixing harmonics that may ap·
pear on the display. If a signal is in question, increase the spectrum
analyzer input attenuation by 10 dB, note if signal decreases in amplitude
by 10 dB, then return the attenuator to the original position. If the signal
in question comes from an external source, it will change by 10 dB. If the
signal in question originates in the spectrum analyzer, the level will
either change by greater or less than 10 dB or may not change at all.

f. Adjust 8620C CW MARKER control through the entire range of the RF Plug-in and check for
nonharmonic spurious signals. Spurious signals must be greater than 60 dB down from fundamental
signal (six divisions down from top graticule REFERENCE LEVEL line). When testing 862420
or 86245A, hannonics for fundamental signals from 5.9 to approximately 6.5 GHz will be displayed
on spectrum analyzer. Do not mistake these for nonhannonic spurious signals.
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4·14. RESIDUAL AM TEST

SPECIFICATION:

PERFORMANCE TESTS

Model 86242Dj86245Aj86250D

Residual AM (AM noise in 100 kHz Bandwidth below carrier at specified maximum power): ;<: 50 dB

DESCRIPTION:

RF Output signal from RF Plug-in is amplitude modulated with square wave from 8620C. This modulated
signal is used to establish a reference on HP Model 3400A RMS Voltmeter that is 9 dB below actual carrier
signal. The 9 dB reduction occurs because of voltmeter response to square wave and square-law response of
crystal detector. Modulation is then removed and magnitude of Residual AM component is measured with
respect to established reference.

SWEEP
OSCILLATOR

RF
PLUG·IN

RMS
VOLTMETER

RF
OUTPUT

ATIENUATOR
CRYSTAL

OETECTOR
2 FOOT
CABLE

•
• 0

INPUT

EQUIPMENT:

Figure 4-12. Residual AM Test Setup

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
RMS Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 3400A
Attenuator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Refer to PROCEDURE
Crystal Detector HP 423B
Two-foot cable (Limits bandwidth to approximately 100 kHz) . . .. HP 11 086A

PROCEDURE:

a. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
CW MARKER pointer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
1 kHz SQ WVJOFF (rear panel) OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . .. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) OFF
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Model 86242D/86245A/86250D

4-14. RESIDUAL AM TEST (Cont'd)

PERFORMANCE TESTS

Perfonnance Tests

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch INT or OFF
POWER LEVEL Fully clockwise

b. Press 8620C LINE Pushbutton to ON. Press CW pushbutton. Allow 30 minutes wann-up time.

NOTE

A 41 dB decrease in the RMS voltmeter indication corresponds to a 50·dB
reduction in signalleveJ. A correction lactor 019 dB is added because 01
the RMS voltmeter response to a square wave and the square· law
response 01 the crystal detector.

c. Using a power meter, thermistor mount, and 20 dB attenuator, set the POWER LEVEL control at
specified maximum power for RF Plug-in. Disconnect power meter/thermistor mount from 20 dB at
tenuator. Set 8620C rear-panel I kHz SQ WV/OFF switch to I kHz SQ WV.

d. Connect equipment as shown in Figure 4-12 using 20 dB attenuator. Note reading on RMS voltmeter.

e. Select less or greater attenuation using 3 dB, 6 dB, and 10 dB attenuators until reading on RMS
voltmeter is -28 dB ±3 dB. Note voltmeter reading.

f. Set 8620C rear-panel I kHz SQ WV/OFF switch to OFF. Change RMS voltmeter range switch to
obtain on-scale indication. Difference between this indication and indication noted in step e should
be a minimum of 41 dB.

4·15. EQUIVALENT SOURCE SWR TEST (Option 001 ONLY)

SPECIFICATION:

SourceSWR:
Leveled: (Option 001 only): < 1.6

DESCRIPTION:

The RF Output signal is measured using a directional coupler, crystal detector, and oscilloscope. The signal
at the oscilloscope contains (I) the initial signal from the oscillator, and (2) the reflected signal. The
reflected signal is developed as follows: The original oscillator signal travels down the 20-cm air lines, en
counters the open end, and is reflected back to the source. If the reflected signal at the RF OUTPUT con
nector encounters a perfect 50-ohm source match, no signal is reflected back. However, the greater the
mismatch, the greater the reflected signal. This reflected signal either adds to or subtracts from the incident
oscillator signal. This variation of the oscillator signal is displayed on the oscilloscope.
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PERFORMANCE TESTS

Model 86242D/86245A/86250D

4-15. EQUIVALENT SOURCE SWR TEST (Option 001 ONLY) (Cont'd)
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Figure 4-13. Equivalent Source SWR Test Setup
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EQUIPMENT:

Sweep Oscillator _ _ HP 8620C
Oscilloscope. __ . __ _ " HP 180C/180IA/1820C
Crystal Detector. _. _. _ __ _ HP 423B
20-em Air liens (2 required) .. _.. _'" . _. _.. _. _ HPI1567A
APC-7 to N Male Adapter _ _.. _ HP 11525A
Directional Coupler. _ _. . . . . . . . . .. HP 779D

PROCEDURE:

a. Connect equipment as shown in Figure 4-13.

b. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
MARKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
MODE AUTO
TRIGGER INT
TIME-SECONDS _ 1 - .01
TIME-SECONDS Vernier. . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . .. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) OFF
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4·15. EQUIVALENT SOURCE SWR TEST (Option 001 ONLY) (Cont'd)

Performance Tests

)

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT (Option 001)
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. Fully clockwise

c. Press 8620C LINE pushbutton to ON; FULL SWEEP pushbutton should light. Allow 30 minutes
warm-up time.

d. Note maximum amplitude on oscilloscope. If greater than - 25 mV, adjust POWER LEVEL control
counterclockwise for - 25 mV maximum peak trace to place crystal detector in square-law output
range. (Display should be similar to that shown in Figure 4-14.)

e. Select points on trace where Vmax and Vmin appear to have greatest separation and calculate Vmaxi
Vmin for each point.

f. Convert greatest Vmax/Vmin ratio noted in step e into source match SWR using Figure 4·15.

g. In internal leveling mode, source match SWR should be < 1.6.

ZERO VOLT , tREFERENCE

t VMIN
VMAXMAX 25 mV

t +
+

Figure 4-14. Typical Pattern ofa Swept SWR Measurement.
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Perfonnance Tests Model 86242D!86245A!86250D

PERFORMANCE TESTS

4·15. EQUIVALENT SOURCE SWR TEST (Option 001 ONLY)(Cont'd)
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Figure 4-15. Conversion o/Oscilloscope Trace to Source Match SWR
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4·16. EXTERNAL FREQUENCY MODULATION TEST

SPECIFICATION:

External FM: (FM-NORM-PL switch in FM position):

Maximum Deviation for Modulation Frequencies:

DC to 100 Hz (all instruments): ± 150 MHz
DC to 1 kHz (Option 008 excluded): ± 15 MHz
DC to 2 MHz (Option 008 excluded): ± 5 MHz
90 kHz to 1 MHz (Option 008 only): ± 7 MHz
90 kHz to 5 MHz (Option 008 only): ± 5 MHz
90 kHz to 10 MHz (Option 008 only): ± 1.5 MHz

DESCRIPTION:

Perfonnance Tests

RF Output is modulated with an external signal source. The resulting FM deviation is displayed on a spec
trum analyzer. Deviations up to 1 kHz are mesured directly on spectrum analyzer. Deviations from 1 MHz
to 10 MHz are calculated using the Bessel null method.

SWEEP RF
OSCILLATOR PLUG·IN

RF FM
OUTPUT (REAR PANEL)

FUNCTION
GENERATOR

""OUTPUT

20 dB
ATTENUATDR

SPECTRUM ANALYZER

.. - .
:: 00 @

....~ ·····'1

""INPUT

Figure 4-16. External Frequency Modulation Test Setup

EQ,lJIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8565A
Function Generator HP 3312A
20 dB Attenuator HP 8491B, Opt. 020
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PERFORMANCE TESTS

4·16. EXTERNAL FREQUENCY MODULATION TEST (Cont'd)

PROCEDURE:

a. Connect equipment as shown in Figure 4-16.

b. Set controls as follows:

Model 86242D/86245A/86250D

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch INT or OFF
FM-NORM-PL switch (rear panel) FM (Standard or Option 001)

MLA (Option 008)

c. Press 8620C LINE pushbutton to ON. Press CW pushbutton. Allow 30 minutes warmup time.

d. Center fundamental signal on spectrum analyzer CRT display. Set function generator frequency to
100 Hz sinewave and adjust its amplitude control slowly clockwise while monitoring display on spec
trum analyzer. (Deviation should be linear at first, then become non-linear as deviation increases.)

e. Note point at which deviation becomes non-linear (+ deviation does not equal - deviation).
Deviation at this point should be at least ± ISO MHz. (See Figure 4-17.)

H DEVIATION
CENTER

FREQUENCY (+) DEVIATION

Figure 4-17. Typical Spectrum Analyzer Display of100Hz Frequency Deviation
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4-16. EXTERNAL FREQUENCY MODULATION TEST (Cont'd)

NOTE

If Option 008 (MLA upconverter) is installed, proceed to step o.

f. Set function generator amplitude fully counterclockwise and frequency to I kHz.

Performance Tests

g. Adjust function generator amplitude control slowly clockwise while monitoring display on spectrum
analyzer.

h. Note point at which deviation becomes non-linear (+ deviation does not equal - deviation).
Deviation at this point should be at least ± 15 MHz.

1. Set function generator amplitude fully counterclockwise and frequency to 2 MHz.

J. Remove BNC cable from function generator 50n output.

k. Set spectrum analyzer amplitude scale to 10 dB per division and adjust reference level controls so
signal displayed touches top graticule line.

1. Reconnect FM input to function generator son output.

m. Increase function generator amplitude control while monitoring spectrum analyzer display.
Sidebands will appear and carrier amplitude will start to decrease. Increase function generator
amplitude until carrier reaches its first null.

n. Point noted in step m is point of 5 MHz deviation. There should be no great frequency shift or
frequency pulling at this point. (Refer to Figure 4-18a.)

Option 008 only

o. Set function generator amplitude fully counterclockwise and frequency to I MHz.

p. Remove BNC cable from function generator 50n output.

q. Set spectrum analyzer amplitude scale to 2 dB per division and adjust reference level controls so signal
displayed touches top graticule line.

r. Reconnect FM input to function generator son output.

s. Increase function generator amplitude control while monitoring spectrum analyzer display.
Sidebands will appear and carrier amplitude will start to decrease. Increase function generator
amplitude through two carrier nulls and up to next peak.

t. Point noted in step s is point of 7 MHz deviation. There should be no great frequency shift or
frequency pulling at this pont. (Refer to Figure 4-18b.)

u. Set function generator amplitude fully counterclockwise and frequency to 5 MHz.

v. Remove BNC cable from function generator 50" output.
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PERFORMANCE TESTS

4-16. EXTERNAL FREQUENCY MODULATION TEST (Cont'd)

Model 86242D/8624SA/862S0D

w. Set spectrum analyzer amplitude scale to 2 dB per division and adjust reference level controls so signal
displayed touches top graticule line.

x. Reconnect FM input to function generator son output.

y. Increase function generator amplitude control until a frequency pulling of the carrier signal is
observed on spectrum analyzer.

z. Amplitude of carrier must have changed by more than 3 dB from established reference of stepw at this
point. (Refer to Figure 4- I8c.)

aa. Repeat steps u through z for function generator frequency of IO MHz and spectrum analyzer in 10 dB
per division.

abo At point of frequency pulling of carrier signal, closest sidebands must be less than 22 dB down from
carrier signal. (Refer to Figure 4-18d.)

CARRIER

a. 2 MHz FM DEVIATION

CARRIER

b. 1 MHz FM DEVIATION (OPTION 008)

Figure 4-18. Spectrum Analyzer Display of Frequency Deviation (1 of 2)
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Model 86242D/86245A/86250D

PERFORMANCE TESTS

4-16. EXTERNAL FREQUENCY MODULATION TEST (Cont'd)

CARRIER CARRIER

Perfonnance Tests

c. 5 MHz FM DEVIATION (OPTION 008) d. 10 MHz FM DEVIATION (OPTION 008)

Figure 4-18. Spectrum Analyzer Display of Frequency Deviation (2 of2)

4-17. AMPLITUDE MODULATION TEST

SPECIFICATION:

INTERNAL AM: (Below maximum leveled power):
I kHz square wave, RF Blanking, and Marker ON/OFF ratio: <40 dB

EXTERNAL AM (LINEAR-SQ WAVE switch in SQ WAVE position):
Symmetry: 40/60
ON/OFF Ratio: (> +5 Volt input): >40 dB down from specified maximum power.

DESCRIPTION:

Attenuation is checked by applying +5.0 Vdc and observing corresponding decrease in RF Output power
(40 dB below maximum leveled power). ON/OFF ratio is checked for both internal AM and external AM.
Symmetry is checked for external AM to verify compatability with HP 8755A/B Swept Amplitude
Analyzer.
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PERFORMANCE TESTS

4·17. AMPLITUDE MODUATION TEST (Conl'd)
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Figure 4-19. Amplitude Modulation Test Setup

EQUIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Function Generator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 3312A
Spectrum Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8565A
Oscilloscope HP l80C/1801A/1820C
DC Power Supply HP 6214A
Crystal Detector (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 423B
Directional Coupler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 779D
20 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Option 020

PROCEDURE:

a. Connect equipment as shown in Figure 4-19 with spectrum analyzer connected to 20 dB attenuator
and power supply connected to rear panel EXT AM connector.

b. Set controls as follows:

8620C:
BAND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
MARKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . .. RF BLANKING
1 kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . .. OFF
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Performance Tests

RF Plug-in:
RF-OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT or OFF
POWER LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise (Standard)

Maximum leveled power (Option 00 I)

c. Set power supply for zero volt output. Press 8620C LINE pushbutton to ON. Press CW pushbutton.
Allow 30 minutes warm-up time.

d. Set spectrum analyzer controls as follows:

FREQUENCY BAND OHz 5.8 - 12.9
RESOLUTION BW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 kHz
FREQUENCY SPAN/DIV " 20 MHz
INPUT ATTENUATION " 10 dB
SWEEP TIME/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5mSEC
REF LEVEL .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 dBm
AMPLITUDE SCALE 10 dB LOO/DIV
VIDEO FILTER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
SWEEP SOURCE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT

External AM Sensitivity Checks:

e. Note signal level of fundamental frequency displayed on spectrum analyzer. This is reference level for
test.

f. Adjust external power supply for +5.0 Vdc output. Output power. as observed on spectrum analyzer.
should be >40 dB'below reference.

g. Disconnect external power supply from 8620C rear-panel EXT AM connector.

27.8 kHz Square Wave External AM:

h. Set controls as follows:

8620C:
START MARKER pointer. . . . . . . . . . . . . . . . . . .. Low frequency end of scale
STOP MARKER pointer , . . . . . . . . . . . . . . . .. High frequency end of scale
MODE AUTO
TIME-SECONDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .1 - .01
TIME-SECONDS Vernier Fully clockwise
1 kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . .. Maximum Leveled Power
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8565A:
FREQUENCY BAND GHz 5.8 -12.9
RESOLUTION BW. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 MHz
INPUT ATTENUATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 dB
SWEEP TIME/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 mSEC
REF LEVEL .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 dBm
AMPLITUDE SCALE 10 dB LOG/DIV
FREQUENCY SPAN MODE " ZERO SPAN
AUTO STABILIZER OFF

i. Connect function generator to 8620C EXT AM input and CH B input of oscilloscope as shown in
Figure 4-19. Set function generator for 27.8 kHz and adjust for 6V peak-to-peak output as shown on
CH B of oscilloscope. Connect VERTICAL OUTPUT from spectrum analyzer (rear panel) to CH A
input of oscilloscope.

j. Set the oscilloscope (CH A) to 0.1 volt per division with an internal horizontal sweep time of l0l's per
division. Calibrate oscilloscope for 10 dB per division vertical sensitivity as follows:

1. Adjust 8565A TUNING control for maximum signal amplitude on spectrum analyzer display.
Set REF LEVEL controls to place signal at top graticule line.

2. Set oscilloscope to position top of square wave one division down from top graticule line on
oscilloscope display.

3. Adjust 8565A TUNING control to pOSItIOn signal one division down from top graticule
line on spectrum analyzer display. Top of square wave should be at two divisions down
from top graticule line on oscilloscope display. If not, adjust oscilloscope vertical sen
sitivity vernier and repeat steps j-I through j-3.

4. Adjust 8565A TUNING control to return signal to top graticule line of spectrum
analyzer display.

k. Note difference in power levels of ON and OFF periods as shown on oscilloscope (CH A).
ON/OFF ratio should be > 40 dB (four divisions).

I. Disconnect spectrum analyzer from RF Plug-in. Connect oscilloscope and crystal detector to 20 dB
attenuator as shown in Figure 4-19.

m. Observe ON period to OFF period ratio on CH A of oscilloscope. ON/OFF symmetry should be
>40/60.

i kHz Square Wave internal AM:

n. Disconnect function generator from 8620C EXT AM input. Set 8620C rear panel I kHz SQ WV/OFF
switch to I kHz SQ WV.

o. Connect spectrum analyzer as shown in Figure 4-19 and set controls same as in step h except set
SWEEP TIME/DIV to .2 mSEC. Adjust 8565A TUNING control for maximum signal amplitude on
spectrum analyzer display. Set REF LEVEL controls to place signal at top graticule line.
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Perfonnance Tests

p. Press 8565A SWEEP TRIGGER VIDEO pushbutton and adjust TRIGGER LEVEL as necessary.
Note Maximum and Minimum power levels displayed on spectrum analyzer (ON and OFF periods).
ON/OFF ratio should be >40 dB.

4·18. FM FREQUENCY RESPONSE TEST

SPECIFICATION:

External FM: (FM-NORM-PL switch in FM or MLA position):

FM Frequency Response:
DC to 2 MHz: ± 1.5 dB
DC to roo Hz (Option 008): ± 1.5 dB
90 kHz to ro MHz (Option 008): ± 1.5 dB

DESCRIPTION:

3

0

J

1\/
o 100 500 5K 5DK 9DK
(DCl FREQUENCY (Hz)

FM FREQUENCY RESPONSE, OPTION 008

10M

FM deviation of the RF Plug-in is compared to a known voltage reference using an FM discriminator and
the difference is measured with an oscilloscope. Since the oscilloscope is calibrated so four divisions equals
roo percent, each minor division equals five percent. Approximately ± 17 percent equals ± 1.5 dB.
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Figure 4-20. FM Frequency Response Test Setup
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EQUIPMENT:

Model 86242D/86245A/86250D

\

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Oscilloscope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 180C!180IA/1820C
Function Generator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 3312A
10 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 849lB, Option 010
Delay Line Discriminator. . . . . . . . . . . . . . . . . . . . . . . . .. (Refer to Figure 1-5)

PROCEDURE:

a. Connect equipment as shown in Figure 4-20.

b. Set controls as follows:

8620C:
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) .. . . . . . . . . . . . . . . . . . . . . . .. OFF
I kHz SQ WV/OFF(rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT (Option DOl)

OFF (Standard)
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
FM-NORM-PL switch (rear panel) NORM

Oscilloscope:
Horizontal Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
Volts/per Division

CH A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.005 (CAL)
CH B 0.02 (CAL)

Vertical Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. CH B
Input. DC

Function Generator:
Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 Hz (Option 008 excluded)

100 kHz (Option 008)
Function -
Frequency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10
Modulation .....................•............... , . . . . . . . . .. SWP
SYM CAL
Offset CAL
SWP START Fully counterclockwise

c. Press 8620C LINE pushbutton to ON. Allow 30 minutes warm-up time.

d. Press 8620C CW and CW VERNIER pushbuttons.
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4·18. FM FREQUENCY RESPONSE TEST (Conl'd)

e. Adjust function generator amplitude control for 8 divisions display on oscilloscope.

f. Select CH A display on oscilloscope.

g. Center signal on oscilloscope using CW MARKER and CW VERNIER controls.

Perfonnance Tests

h. Using POWER LEVEL, CW MARKER and CW VERNIER controls, adjust oscilloscope
display for 4 divisions centered about 0 volts.

1. Select CH B display on oscilloscope.

j. Using veritcal position and VOLTS/DIV CAL knob, adjust oscilloscope display for 4 divisions centered
about 0 volts.

k. Select CHOP display on oscilloscope. Set function generator SWP START control to 2 o'clock position.

RF Plug-ins without Option 008 (Proceed to step 0 for Option 008):

I. In sequence, press the I kHz through IOO kHz Range pushbuttons on function generator. In each
position, adjust the two superimposed waveforms (using vertical position controls) so that they are
aligned at the bottom edge at point where measuring. (See Figure 4-21a and 4-2Ib.)

m. CH A waveform should not be more than 3 1/2 minor divisions higher or lower than CH B
waveform. This indicates ± 17 percent since 4 major divisions equals lOa percent (5 percent per minor
division).

ALIGNED AT BDTTDM HERE

3. Measurement where CH A trace is higher than
CH Btrace for standard plug·in.

MEASUREMENT IS ·5% (LIMIT IS -17%)

ALIGNED AT BDTTDM HERE

b. Measurement where CH A trace is lower than
CH Btrace for standard plug·in.

Figure 4-21. FM Frequency Response Waveform (1 of2)
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MEASUREMENT IS +7% (LIMIT IS +17%)

I

ALIGNED AT BOTTOM HERE

Model 86242D!86245A!86250D

MEASUREMENT IS -15% (LIMIT IS -17%)

j

ALIGNED AT BOTTOM HERE

\

c. Measurement where CH A trace is higher than
CH Btrace for Option OOB.

d. Measurement where CH A trace is lower than
CH Btrace for Option 008.

Figure 4-21. FM Frequency Response Waveform (2 of2)

n. Set function generator frequency control to 2 and press I MHz range pushbutton. Adjust two 'OJ
superimposed waveforms (using vertical position controls) so that they are aligned at bottom edge at
point where measuring. (See Figure 4-21a and 4-21 b.) Results should be same as in step m.

RF Plug-ins with Option 008:

o. Adjust two superimposed waveforms (using vertical position controls) so that they are aligned at
bottom edge at point where measuring. (See Figure 4-21c and 4-21d.) Results should be the same as in
stepm.

p. Press function generator 1 MHz range pushbutton and repeat step o.

4·19. UPCONVERTER SIMULATION TEST (OPTION 008 ONLY)

SPECIFICATION:

Across 30 MHz sweep width:
Linearity at 277 kHz: :50.5"70
Group Delay at 277 kHz: :51ns
Differential Gain at 5.6 MHz: :50.5%
Differential Phase at 5.6 MHz: :51 degree
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Linearity at 277. kHz: :50.83%
Group delay at 277 kHz: :51.7 ns
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4-19. UPCONVERTER SIMULATION TEST (OPTION 008 ONLY) (Cont'd)

DESCRIPTION:

Performance Tests

The RF Plug-in is connected as part of a Microwave Link Analyzer (MLA) system and the MLA is used to
check upconverter simulation.

IFIBB
TRANSMITTER IFIBB RECEIVER

DIFFERENTIAL
PHASE DETECTOR DOWN CONVERTER

• I ®® •. 1..,--·.=
• • •• 1'. G

000 0liooo
B8·SWEEP BB TRANSMITIER

OUTPUT

0 =. =·• • - • •
• • - •

o 0 - - .®®.®- -00 0 0 = 0=

IF
INPUT

.=
OUTPUT LO INPUT

INPUT

RF PLUG·IN (OUT)
SWEEP

OSCILLATOR

FM
{REAR PANEL}

RF
OUTPUT

EXT
INPUT

SWEEP RF
OSCILLATOR PLUG·IN (Lol

(USE SHORTEST POSSIBLE RF CABLE)

20 dB
ATIENUATOR

RF OUT

DIRECTIONAL
DETECTOR

Dcour RFIN

Figure 4-22. Upconverter Simulation Test Setup

EQUIPMENT:

Sweep Oscillator (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
RF Plug-in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 86245A
IFIBB Transmitter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 3710A
BB/Transmitter (Plug-in) HP 3716A, Option 010
IF/BB Receiver .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 3702B
Differential Phase Detector (Plug-in) . . . . . . . . . . . . . .. HP 3705A, Option 010
Down Converter HP 3730A
External LO Plug-in HP 3730lA
Directional Detector. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 784B
20 dB Attenuata!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491B, Option 020

a. Connect equipment as shown in Figure 4-22.

b. Set controls as follows:

8620C: (DUT):
BAND. . . . . . . . . . . . . . . . .. Frequency of Plug-in installed
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
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4-19. UPCONVERTER SIMULATION TEST (OPTION 008 ONLY) (Cont'd)

RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) . . . . . . . .. OFF
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF

RF Plug-in: (DUT):
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALe switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT or OFF
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Midrange
MLA-NORM switch (rear panel) MLA

8620C (LO)
BAND 5.9- 1204GHz
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
RF BLANKING/OFF (rear panel) OFF
DISPLAY BLANKING/OFF (rear panel) OFF
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF

86245A(LO)
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT (Option 001)

OFF (Standard)
POWER LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise

3702B/3705A Option ala:
INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Midrange
BLANKING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
CALIBRATION OFF
SWEEP SOURCE , INT IF
X POSITION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Mid-position
YI GAIN/POSITION Mid-position
Y2 GAIN/POSITION Mid-position
BB POWER (- dBm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20
YI DISPLAY " IF
Y2 DISPLAY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. IF
YI Y2 CALIBRATION OFF
MARKERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. SLIDING (no COMB)
MARKER OFFSET. . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise
IF ATTENUATOR , 16 dB
SET LEVEL Mid-position
BB FREQUENCY , 277<1 kHz
DIFF PHASE CALIBRATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
BANDWIDTH (kHz). . . . . . . . . . . . . . . . . . . . . . . . . . . .. I

3710A/3716A Option 010:
SWEEPER .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
OUTPUT LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I
BB POWER -dBm 18
SWEEP CAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise
BB + SWEEP OUTPUT VERNIER . . . . . . . . . . . . . . . . . . . . . . . . . . . .. CAL
BB FREQUENCY 277/:; kHz
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c. Press LINE Pushbutton to ON and press CW pushbutton on both 8620C mainframes. Allow 30
minutes warm-up time.

MLA Calibration:

d. Set 3730A Down Converter AFC switch to OFF and press IF ATTENUATOR 10 dB pushbutton.
Tune the 8620C (LO) for an indication of 70 on the 3730A IF CENTRE MHz meter.

NOTE

If the 3730A EXCESS LEVEL light is lit, reduce RF plug·in POWER LEVEL
until light goes out.

e. Set 3730A Down Converter AFC switch to ON then OFF; IF CENTRE MHz meter indication should
stay at 70. If the IF CENTRE MHz meter indication changes, the 8620C (LO) is tuned to an image
frequency (twice the IF frequency from the RF input frequency); tune the 8620C (LO) to a different
frequency and repeat steps d and e.

f. Adjust RF Plug-in POWER LEVEL for a 0 dB indication on the 3702B IF/BB Receiver IF/BB
LEVEL meter. The 3702B IF UNCAL light should not be lit. If necessary, change IF ATTENUA
TION setting for correct indication.

g. Set 3702B YI DISPLAY switch to BB and adjust the 3716ABB + SWEEP OUTPUT VERNIER for a
o dB indication on the 3702B IF/BB LEVEL meter. If necessary, change 3716A B-B POWER
attenuator setting to obtain correct meter indication.

h. Adjust 3705A PHASE LOCK control for a full right deflection of the PHASE LOCK/LEVEL meter
pointer.

i. Adjust 3705A SET LEVEL control to center the PHASE LOCK/LEVEL meter indication in the
green region.

j. Repeat steps hand i until no further adjustment is necessary.

k. Adjust 3702B X GAIN and X POSITION controls for a lO-division wide CRT trace horizontally
centered on the graticule display.

NOTE

The following procedures measure linearity, group delay, differential gain, and
differential phase of the RF Plug-in output at only one CW frequency ±15 MHz
and ±25 MHz. These procedures should be repeated for each narrow band of
interest.

Linearity:

I. Set 3702B MARKER OFFSET switch to ± IS MHz (30 MHz sweep width).
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4·19. UPCONVERTER SIMULATION TEST (OPTION 008 ON LY)(Cont'd)

m. Adjust 3716A SWEEP CAL control·to place the plus and minus 15 MHz markers at each edge of
the CRT graticule display.

n. Set the 3702B BLANKING switch to OFF and adjust X PHASE SHIFT control so the normal trace
and retrace marker pulses coinside. Reset BLANKING switch to the ON position.

o. Set 3702B Yl Y2 CALIBRATION switch to 1% position and adjust Yl GAIN control for a one
division envelope on CRT display. Reset YI Y2 CALIBRATION switch to the OFF position.

p. Note worst point of linearity and slope of trace. (Downward sope from left to right is negative ( - )
linearity and upward slope is positive ( + ) linearity.) Tune 8620C (LO) to opposite side of RF signal.
(If LO was tuned to 70 MHz below RF signal, tune LO 70 MHz above ·RF signal (and conversely.)

q. Note worst point of linearity and slope of trace (positive or negative). Algebraically subtact the
measurement noted in step p from the measurement noted in step q and divide by two (2).

Examples:

r.

I. Linearity worst points of +0.5% and -0.3% measured in steps p and q:

2. Linearity worst points of +0.5"70 and + 0.7% measured in steps p and q:

Corrected linearity should be less than or equal to 0.5%.

+0.5% - (-0.3%)

2
+0.5% - (+0.7%)

2

0.4%

-0.1%

s. Set 3702B MARKER OFFSET switch to ± 25 MHz (50 MHz sweep width).

t. Adjust 3716A SWEEP CAL control to place the plus and minus'25 MHz markers at each edge of
the CRT graticule display.

u. Repeat steps n through q. Corrected linearity should be less than or equal to 0.83%.

Gr01lp Delay:

v. Set 3702B MARKER OFFSET switch to ± 15 MHz (30 MHZ sweep width).

w. Adjust 3716A SWEEP CAL control to place plus and minus 15 MHz markers at each edge of the
CRT graticule display.

x. Set the 3702B BLANKING switch to OFF and adjust X PHASE SHIFT control so the normal trace
and retrace marker pulses coinside. Reset BLANKING switch to the ON position.

y. Set the 3702B Y2 DISPLAY switch to DELAY and set the 3705A DIFF PHASE CALIBRATION
switch to I ns. Adjust Y2 GAIN control for a one division envelope on CRT display. Reset DIFF
PHASE CALIBRATION switch to the OFF position.

z. Note maximum group delay and slope of trace. (Downward slope from left to right is negative (- )
group delay and upward slope is positive (+) group delay.) Tune 8620C (LO) to opposite side of RF
signal. (If LO was tuned 70 MHz below RF signal, tune LO 70 MHz above RF signal and conversely.)
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PERFORMANCE TESTS

4·19. UPCONVERTER SIMULATION TEST (OPTION 008 ONLY) (Cant'd)

Perfonnance Tests

aa. Note maximum group delay and slope of trace (positive or negative). Algebraically subtract the group
delay noted in step z from the group delay noted in step aa and divide by two (2). Refer to previous
examples following step q.

abo Corrected group delay should be less than or equal to Ins.

ac. Set 3702B MARKER OFFSET switch to ±25 MHz (50 MHz sweep width).

ad. Adjust 3716A SWEEP CAL control to place the plus and minus 25 MHz markers at each edge of
the CRT graticule display.

ae. Repeat steps x through aa. Corrected group delay should be less than or equal to 1.7 ns.

Differential Gain:

af. Set controls as follows:

3702B/3705A Option 010:
BB POWER (- dBm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12
MARKER OFFSET. . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise
BB FREQUENCY 5.6 MHz

371OA/3716A Option 010:
BB POWER (-dBm) 14
BB FREQUENCY 5.6 MHz

ago Repeat MLA Calibration (steps d through k).

ah. Set 3702B MARKER OFFSET switch to ± IS MHz (30 MHz sweep width).

ai. Adjust 3716A SWEEP CAL control to place the plus and minus 15 MHz markers at each edge of the
CRT graticule display.

aj. Set the 3702B BLANKING switch to OFF and adjust X PHASE SHIFT control so the normal trace
and retrace marker pulses coinside. Reset BLANKING switch to the ON position.

ak. Set the 3702B YI Y2 CALIBRATION switch to 1"70 and set YI GAIN control for a one division
envelope on CRT display. Reset YI Y2 CALIBRATION switch to the OFF position.

al. Note maximum differential gain and slope of trace. (Downward slope from left to right is negative
(-) differential gain and upward slope is positive (+) differential gain.) Tune 8620C (LO) to opposite
side of RF signal.

am. Note maximum differential gain and slope of trace (positive or negative). Algebraically subtract the
differential gain noted in step al from the differential gain noted in step am and divide by two (2).
Refer to previous examples following step q.
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Perfonnance Tests

PERFORMANCE TESTS

Model 86242D/86245A/86250D

4·19. UPCONVERTER SIMULATION TEST (OPTION 008 ONLY) (Cont'd)

an. Corrected differential gain should be less than. or equal to 0.5%.

ao. Set 3702B MARKER OFFSET switch to ± 25 MHz (50 MHz sweep width).

ap. Adjust 3716A SWEEP CAL control to place the plus and minus 25 MHz markers at each edge of the
CRT graticule display.

aq. Repeat steps aj through am. Corrected differential gain should be less than or equal to 0.83070.

Differential Phase:

ar. Set 3702B MARKER OFFSET switch to ± 15 MHz (30 MHz sweep width).

as. Adjust 3716A SWEEP CAL control to place the plus and minus 15 MHz markers at each edge of the
CRT graticule display.

at. Set the 3702B BLANKING switch to OFF and adjust X PHASE SHIFT control so the normal trace
and retrace marker pulses coinside. Reset BLANKING switch to the ON Position.

au. Set the 3702B Y2 DISPLAY to DELAY and set the 3705A DIFF PHASE CALIBRATION switch to
10

• Adjust Y2 GAIN control for a one division envelope on CRT display. Reset DIFF PHASE
CALIBRAnON switch to OFF position.

av. Note maximum differential phase and slope of trace. (Downward slope from left to right is negative
(-) differential phase and upward slope is positive (+) differential phase.) Tune 8620C (LO) to
opposite side of RF signal.

aw. Note maximum differential phase and slope of trace (positive or negative). Algebraically subtrace the
differential phase noted in step av from the differential phase noted in step aw and divide by two (2).
Refer to previous examples following step q.

ax. Corrected differential phase should be less than or equal to I degree.

ay. Set 3702B MARKER OFFSET switch to ±25 MHz (50 MHz sweep width). Adjust 3716A SWEEP
CAL control to place the plus and minus 25 MHz markers at each edge of the CRT graticule display.

az. Repeat steps at through aw. Corrected differential phase should be less than or equal to 1.7 degrees.
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5-1. INTRODUCTION

SECTION V
ADJUSTMENTS

I WARNING I

Adjustments

)

5-2. This section provides adjustment procedures
for the Model 86242D/86245A/86250D RF Plug
ins. These procedures should not be performed as
a routine maintenance procedure, but should be
used after replacement of a part or component or
when performance tests show that the specifica
tions of Table I-I cannot be met. Before attemp
ting any adjustment, allow 30 minutes warm-up
time for the instrument. Table 5-1 lists the adjust
ment controls and the function of each control.

5-3. EQUIPMENT REQUIRED

5-4. Table 1-4 lists the equipment required for
the adjustment procedures. If the test equipment
recommended is not available, other equipment
may be used ifits performance meets the "Critical
Specifications" listed in the table. The test setup
used for an adjustment procedure is referenced in
each procedure.

5-5. FACTORY SELECTED COMPONENTS

5-6. Factory selected components can be recog
nized by an asterisk on the schematic diagram.
Selection of these component values is covered
in the adjustment procedures.

5-7. SAFETY CONSIDERATIONS

5-8. Although this instrument has been designed
in accordance with international safety standards,
this manual contains information, cautions, and
warnings which must be followed to ensure safe
operation and to retain the instrument in safe con
dition. Service and adjustments should be per
formed only by qualified service personnel.

Any interruption of the protective
(grounding) conductor (inside or
outside the instrument) or discon
necting the protective earth terminal
could make this instrument danger
ous.

5-9. Any adjustment, maintenance, and repair of
the opened instrument under voltage should be
avoided as much as possible, but when required,
should be performed only by skilled persons who
are aware of the hazard involved.

5-10. Capacitors inside the instrument may still
be charged even if the instrument has been dis
connected from its source of supply.

5-11. Make sure that only fuses with the required
rated current and of the specified type (normal
blow, time delay, etc.) are used for replacement.
The use of repaired fuses and the shortcircuiting of
fuse holders should be avoided.

5-12. Whenever it is likely that the protection
offered by fuses has been impaired, the instrument
should be made inoperative and secured against
any unintended operation.

I WARNING I
Adjustments described herein are
performed with power supplied to the
instrument while protective covers
are removed. Energy available at
many points may, if contacted, result
in personal injury.

5-13 LOCATION OF TEST POINTS AND AD
JUSTMENTS

5-14. For location of adjustments and test
points, refer to Figure 5-1.
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Adjustments Model 86242D/86245A/86250D

A2TPI A2TP2 A2TP3 A2TP4 A2TP5 A2TP6 A2TP7 GND
AlTPI

AlTP2

AlTP3

AlTP4

AlTP5

AlTP6

A3TPI A3TP2 A3TP3 A3TP4 A3TP5 A3TP6 A3TP7 A3TP8 A3TP9

A5R3*

A5R2*

+S
A3R32

+B
A3R30

HI F
A1R2 HF

AIR20 DFS
AIR26 0

AIRI4 LF
Al R21

SYM LD F
DLY A3R83 AIR5
A3R62

-S
A3R33

A3S1
(SO WAVE· A3S2

BIAS LINEAR) (XTAL.PM)
A2RI3

SAT
GAIN A3R56

A3RI9 '

CLP
A2R29

LOW
A2R44

MID
A2R23 ---

HI
A2R33

* 86245A ONLY -B
A3R31.

Figure 5-1. Test Point and Adjustment Locations
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Model 86242D/86245A/86250D

Table 5-1. Controls Listed in Adjustment Sequence

Adjustments

Adjustment Schematic Reference Function Adjusted
Paragraph Name Designation

5-15 CLP A2R29 Adjusts maximum high-end frequency

5-15 LO A2R44 Adjusts low-end frequency accuracy

5-15 MID A2R23 Adjusts mid-range frequency accuracy

5-15 HI A2R33 Adjusts high-end frequency accuracy

5-16 SAT A3RS6 Compensates ModulatorlAmplifier

5-16 GAIN A3RI9 Adjusts ALC gain

5-16 OFS A3RS3 Adjusts ALC offset

5-16 DLY A3R62 Adjusts ALC response (27.8 kHz MOD.)

5-16 SYM A3R83 Adjusts ALC symmetry (27.8 kHz MOD.)

5-16 RI' ASRI

}5-16 R2* ASR2 Amplifier bias

5-16 R3' ASR3

5-16 -5 A3R33 Adjusts ALC flatness (-slope)

5-16 +S A3R32 Adjusts ALC flatness (+ slope)

5-16 -B A3R3I Adjusts ALC flatness (- breakpoint)

5-16 +B A3R30 Adjusts ALC flatness (+ breakpoint)

5-16 HI A3RS2 Adjusts range of POWER LEVEL control

5-17 OFS AIR26 Adjusts FM offset

5-17 HIF AIR2 Adjusts high-frequency FM sensitivity

5-17 LOF AIRS Adjusts low-frequency FM sensitivity

5-18 LF AIR21 Adjusts FM frequency response

5-18 HF AIR20 Adjusts FM frequency response

5-18 Q AIRl4 Adjusts FM frequency response

* 8624SA only
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Adjustments

ADJUSTMENTS

5-15. YIG DRIVER FREQUENCY ADJUSTMENTS

REFERENCE:

SERVICE SHEET 2, A2 YIG Driver Assembly

DESCRIPTION:

Model 86242D/86245A/86250D

Maximum high-end frequency is adjusted by setting CW and CW VERNIER controls for
maximum and adjusting high frequency CLP control. Frequency accuracy is adjusted
across the band by adjusting LO, MID, and HI controls to corresponding tuning voltages at
low, mid and high end of frequency band.

FREnUENCY COUNTER
SWEEP

OSCILLATOR
RF

PLUG-IN

RF
OUTPUT

AlTP2

DIGITAL VOLTMETER

20 dB
ATTENUATOA

........
10. - 0

o _

INPUT

5-4

Figure 5-2. YIG Driver Frequency Adjustments Test Setup

EQUIPMENT:

Sweep Oscillator HP 8620C
Frequency Counter HP 5340A
Digital Voltmeter (DVM) HP 3480D/3484A
20 dB Attenuator , HP 8491B, Option 020

PROCEDURE:

I. Connect equipment as shown in Figure 5-2.

2. Set controls as follows

8620C:
CW MARKER pointer

86242D " , 9.0 GHz
86245A/86250D 12.4 GHz

Ll.F control Fully clockwise
",F multiplier , XI
CW VERNIER control Fully clockwise
CW VERNIER multiplier XI
MODE MANUAL
MANUAL Fully clockwise
TRIGGER INT
TIME-SECONDS switch....................... .1 - .01
TIME-SECONDS Vernier Fully clockwise



Model 86242D/86245A/86250D

ADJUSTMENTS

5·15. YIG DRIVER FREQUENCY ADJUSTMENTS (Cant'd)

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise

Adjustments

3. Press 8620C LINE pushbutton to ON; press Ll.F pushbutton. Allow 30 minutes warm-up time.

4. CLP Adjustment

a. Adjust CLP (A2R29) for frequency counter indication between 9.00 and 9.10 GHz for 86242D
or between 12.40 and 12.50 GHz for 86245A/86250D.

5. LO, MID, HI Adjustments

a. Press 8620C CW pushbutton to turn Ll.F off.

b. Connect DVM to A2TP2. (Connect ground lead to 8620C A4 GND.)

c. Adjust CW MARKER and CW VERNIER controls for DVM indication ofO.OOOV ±0.005V.

d. Adjust LO (A2R44) for frequency counter indication of 5.900 GHz ±O.OOI GHz for
86242D/86245A or 8.000 GHz ±O.OOI GHz for 86250D.

e. Adjust CW MARKER and CW VERNIER controls for DVM indication of6.000V ±0.005V for
86242D/86250D or 6.500V ±0.005V for 86245A.

f. Adjust MID (A2R23) for frequency counter indication of7.760 GHz ±O.OOI GHz for 86242D,
10.640 GHz ± 0.001 GHz for 86250D, or 10.125 GHz ± 0.001 GHz for 86245A.

g. Adjust CW MARKER and CW VERNIER controls for DVM indication of 10.000V ±0.005V.

h. Adjust HI (A2R33) for frequency counter indication of 9.000 GHz ±O.OOI GHz for 86242D or
12.400 GHz ±O.OOI GHz for 86245A/86250D.

5·16. ALC ADJUSTMENTS

REFERENCE:

SERVICE SHEET 3, A3 ALC Assembly

DESCRIPTION:

Offset, gain, symmetry, flatness, and POWER LEVEL range are adjusted for Automatic Leveling Control
(ALC) circuitry.
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Adjustments Model 86242D/86245A/86250D

ADJUSTMENTS

5-16. ALC ADJUSTMENTS (Cant'd)

OSCilLOSCOPE

rr EXT
o 0 HORIZo 0 INPUT

"' '-' 00 I .. .
I ~ , POWER METER

RF 0" "0 9@O
OUTPUT D..@oD

I~ @'@ 0 ..1.
IIU ...

a a
• •• - VERT
a • INPUT

CRYSTAL
THERMISTOR DETECTOR

2D dB MOUNT
ATTENUATOR

~--

SWEEP
OUT

SWEEP RF
OSCILLATOR PlUG·IN

Jiiif~

Figure 5-3. Preliminary ALe Adjustments Test Setup

NOTE

Equipment listed is for eight (8) test setups (Figures 5-3, 5-4, 5-5, 5-7, 5-8, 5-9,
5-10, and 5-13)_

EQUIPMENT:

Sweep Oscillator. _. HP 8620C
Oscilloscope. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 180C/180 I A/1820C
Swept Amplitude Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8755B/182T
Power Meter " HP 432A
Thermistor Mount HP 8478A
Crystal Detector (2 required) HP 423B, Option 002
10 dB Attenuator HP 8491B, Option 010
20 dB Attenuator HP 8491B. Option 020
Digital Voltmeter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 3480D/3484A
Detector _. . . . . . . . . . . . . . . . . . . .. HP I I 664A

PROCEDURE:

I. Connect equipment as shown in Figure 5-3 with oscilloscope connected to RF Plug-in RF OUTPUT.

2. Set controls as follows:

8620C:
MODE _ AUTO
TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
TIME-SECONDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .1 - .01
TIME-SECONDS Vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . .. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) OFF
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF

5-6



Model 86242D/86245A/86250D

ADJUSTMENTS

5·16. ALC ADJUSTM ENTS (Cont'd)

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
ALC GAIN .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise

Adjustments

• 3. Set Amplitude Modulation Selector switch A3S1 to SQ WAVE (Up) position and External Leveling
Selector switch A3S2 to XTAL (Up) position as shown in Figure 3-1. (Locations of A3S1 and A3S2
are shown in Figure 5-1.)

4. Press 8620C LINE Pushbutton ON (FULL SWEEP selected). Allow 30 minutes warmup time.

5. If adjustments are being performed on an HP 86242D or 86250D RF Plug-in, proceed to step 7.

6. SAT Adjustment

a. Adjust SAT (A3R56) to fully counterclockwise position.

b. Note detected RF signal display on oscilloscope. Adjust SAT (A3R56) clockwise for maximum
power level indication at low end of band (left one-third of oscilloscope display).

c. Turn SAT adjust (A3R56) counterclockwise until power level at low end of band drops
) approximately 5% as indicated on oscilloscope.

7. If adjustments are being performed on an instrument without Option 001 installed, proceed to step
12.

8. GAIN Adjustment (Option 001 only)

a. Set RF Plug-in ALC switch to INT.

b. Turn HI (A3R52) fully counterclockwise and GAIN (A3RI9) fully clockwise. Rotate POWER
LEVEL control counterclockwise until oscillations appear. Adjust GAIN (A3RI9)
counterclockwise until oscillations disappear. Repeat this process until POWER LEVEL is in
fully counterclockwise position.

c. Rotate GAIN (A3RI9) an additional I/I6 turn counterclockwise.

9. OFFSET Adjustment (Option 001 only)

a. Connect equipment as shown in Figure 5-4.

b. Set controls as indicated in step 2.

c. Press DoF pushbutton; adjust CW MARKER pointer to center-scale, and DoF pointer fully
counterclockwise.

d. Connect DVM to A3TP4 (ground lead to chassis).

e. Adjust POWER LEVEL control for DVM indication of +0.042 Vdc ±O.OOI Vdc.
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5·16. ALC ADJUSTMENTS (Cont'd)

Model 86242D/86245A/86250D

ADJUSTMENTS

OSCILLOSCOPE
SWEEP

OSCILLATOR
RF

PlUG·IN DIGITAL VOLTMETER

EXT
HORtZ
INPUT

VERT
INPUT

CRYSTAL
OETECTOR

A3TP4

J-::-~]r""'-------------' INPUT

SWEEP
OUT

Figure 5-4. Offset Adjustment Test Setup

f. Turn OFS (A3R53) fully counterclockwise. Note detected RF signal display on oscilloscope.
Adjust OFS (A3R53) clockwise until RF signal level just goes to zero power level (blanking line)
as indicated on oscilloscope display.

10. DELAY Adjustment (Option DOl only)

}

SWEPT AMPLITUDE
ANALYZER

D
o. alii
.... I 1111
1111' • .....
• • 0 •

MODUAlTOR
DRIVE

SWEEP
OSCILLATOR

EXT AM
(REAR PANEL)

RF
PLUG-IN

RF
OUTPUT

CRYSTAL
DETECTOR

OSCillOSCOPEEiooo 0

? ~
•• 0

00 000 0
DO@.,D • @
@o@ 0111.
- - 1111111o 0

VERT
INPUT

Figure 5-5. Delay Adjustment Test Setup, Option 001
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ADJUSTMENTS

5·16. ALC ADJUSTMENTS (Conl'd)

Adjustments

RINGING RINGING

TOO LITTLE DELAY
RINGING

TOO MUCH DELAY

DELAY CORRECTLY ADJUSTED

Figure 5-6. Delay and Symmetry Adjustment Waveforms

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

b. Adjust DLY (A3R62) and SYM (A3R83) for oscilloscope display similar to the correctly adjust
ed delay waveform of Figure 5-6.

c. Adjust POWER LEVEL control for approximately 2 divisions display on oscilloscope. Set
oscilloscope TIME/DIV to 5I'SEC.

d. Adjust SYM (A3R83) for approximately equal ON and OFF times (Figure 5-6) of RF signal as
indicated on oscilloscope.

e. Adjust DLY (A3R62) for best response. See Figure 5-6 for typical waveforms.

f. Adjust POWER LEVEL control over full range while monitoring oscilloscope display.
Compromise DLY adjustment (A3R62) for best response over full range of POWER LEVEL
control.
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ADJUSTMENTS

5·16. ALC ADJUSTMENTS (Cont'd)

II. 8755B Symmetry Adjustment (Option DOl only)

Model 86242D/86245A/86250D

POWER METER

• •. -
o •

THERMISTOR
MOUNT

SWEEP RF
OSCILLATOR PLUG·IN

RF OUTPUT

10 dB
ATTENUATOR

EXT AM
(REAR PANEL)

SWEPT AMPllTUDE
ANALYZER

0IIIIIIII cllllllll
1111 • 1111
........u •
• • 0 •

MODULATOR
DRIVE

Figure 5-7. 8755B Symmetry Adjustment Test Setup (Option 001)

a. Connect equipment as shown in Figure 5-7 except do not connect 8755B MODULATOR DRIVE
to 8620C EXT AM input.

b. Adjust POWER LEVEL control for -3 dBm indication on power meter for 86245A or -7 dBm
for 86242D(86250D.

c. Connect 8755B MODULATOR DRIVE to 8620C EXT AM input.

d. Adjust SYM (A3R83) for -6 dBm indication on power meter for 86245A or -10 dBm for
86242D/86250D (3 dB drop).

e. Disconnect 8755B MODULATOR DRIVE from 8620C EXT AM input.

f. Set RF Plug-in POWER LEVEL control for maximum leveled power and note power meter
indication.

g. Reconnect 8755B MODULATOR DRIVE to 8620C EXT AM input. Power meter indication
should be 3 dB down (maximum of -3.98 dB and minimum of -2.22 dB down) from power
meter indication of previous step. If not, compromise SYM adjustment (A3R83) to bring sym
metry within limits. Repeat steps a through c and insure that power level drops 3 dB (maximum
of -3.98 dB and minimum of -2.22 dB).

h. Repeat step e and set RF Plug-in POWER LEVEL control for a power meter indication of -13
dBm (- 3 dBm output at RF Plug-in) for 86245A or -10 dBm (0 dBm output at RF Plug-in) for
86242D/86250D.

i. Repeat step g.
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ADJUSTMENTS

5·16. ALC ADJUSTMENTS (Conl'd)

12. Symmetry Adjustment (Standard only)

Adjustments

SWEPT AMPLITUDE
ANALYZER

SWEEP
OSCILLATOR

R'
PLUG·IN POWER METER

EXT
HOR/Z
INPUT

.11•• 1111
1111 .• _1111

~.

EXT AM SWEEP RF
(REAR PANEL) OUT OUTPUT

• •. 
o •

A MODULATOR
DRIVE

10 dB
ATIENUATOR

THERMISTOR
MOUNT

DETECTOR I

'-------=C]D-----A.-------J

Figure 5-8. Leveling OFF Adjustment Test Setup

a. Connect equipment as shown in Figure 5-8 with power meter connected to RF OUTPUT. Do
not connect 8755B MODULATOR DRIVE.

b. Press 8620C CW pushbutton; set CW MARKER pointer to center-scale. Set ALC switch to
OFF. Adjust POWER LEVEL control to mid-range (12 o'clock).

c. Turn GAIN (A3RI9) fully counterclockwise.

d. Adjust POWER LEVEL control for -3 dBm indication on power meter for 86245A or -7 dBm
for 86242D/86250D. Connect 8755B MODULATOR DRIVE to 8620C EXT AM input.

e. Adjust SYM (A3R83) for -6 dBm indication on power meter for 86245A or -10.0 dBm for
86242D/86250D (3 dB drop).

f. Disconnect 8755B MODULATOR DRIVE from 8620C EXT AM input.

g. Set RF Plug-in POWER LEVEL control for maximum specified power (power meter indication
of+7 dBm for 86245A or 0 dBm for 86242D/86250D).

h. Reconnect 8755B MODULATOR DRIVE to 8620C EXT AM input. Power meter indication
should be 3 dB down (maximum of -3.98 dB and minimum of -2.22 dB down) from power
meter indication of previous step. If not, compromise SYM adjustment (A3R83) to bring sym
metry within limits. Repeat steps a through d and insure that power level drops 3 dB (maximum
of -3.98 dB and minimum of -2.22 dB).

i. Repeat step f and set RF Plug-in POWER LEVEL control for a power meter indication of -13
dBm (- 3 dBm output at RF Plug-in) for 86245A or -10 dBm (0 dBm output at RF Plug-in) for
86242D/86250D.

j. Repeat step h.
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ADJUSTMENTS

5·16. Ale ADJUSTMENTS (Cont'd)

13. GAIN Adjustment (Standard only)

a. Connect equipment as shown in Figure 5-8 with 8755B connected to RF OUTPUT through
I I664A Detector.

b. Press 8620C FULL SWEEP pushbutton. Rotate POWER LEVEL control fully clockwise. Set
ALC switch to OFF.

c. Set 8755B CHANNEL I dB/DIY to 10 and REFERENCE LEVEL for on-screen display. Adjust
8755B for full horizontal display.

d. Note 8755B display. Set CHANNEL I VERNIER to ON and adjust VERNIER control to align
lowest point of trace with graticule line two divisions above center line.

e. Set RF Plug-in POWER LEVEL control fully counterclockwise.

f. Adjust GAIN (A3RI9) for power level at least 40 dB down from max power over full band.

14. HI Level Adjustment (Standard only)

OSCILLOSCOPE

OC 000 0
°o@"O.@
@"@ Om.
_ _ IIItIU

o 0

'XT
INPUT

RF
OUTPUT

SWEEP RF
OSCILLATOR PlUG·IN DIGITAL VOLTMETER

lL:":==3+=iJ~:':--------~-"_"_"_@_~~_~O---'~O@~"UT

VERT
INPUT

CRYSTAL
DETECTOR

10 dB
ATTENUATOR

CRYSTAL
DETECTOR

Figure 5-9. External Leveling Adjustment Test Setup

5-12



Model 86242D/86245A/86250D

ADJUSTM ENTS

5·16. ALe ADJUSTMENTS (Conl'd)

a. Connect equipment as shown in Figure 5-9.

b. Set controls as follows:

Adjustments

8620C:
MODE AUTO
TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
TIME-SECONDS 1 - .01
TIME-SECONDS Vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise

RFPlug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch EXT
ALC GAIN Fully clockwise

c. Press 8620C LINE pushbutton ON (FULL SWEEP selected). Allow 30 minutes warm-up time.

d. Adjust POWER LEVEL control to one-half scale mark counterclockwise from full clockwise
position for 86245A or three marks counterclockwise from full clockwise position for
86242D/86250D.

e. Adjust HI (A3R52) fully counterclockwise then adjust clockwise until leveling begins to occur at
any point on band as indicated on oscilloscope display.

15. Offset Adjustment (Standard only)

a. Connect DVM to A3TP4 (ground lead to A2 GND).

b. Press 8620C Ll.F pushbutton and adjust CW MARKER pointer to center-scale and Ll.F pointer
fully counterclockwise.

c. Adjust POWER LEVEL control for DVM indication of +0.042 Vdc ±O.OOI Vdc.

d. Adjust OFS (A3R53) fully counterclockwise, then adjust slowly clockwise until RF signal display
on oscilloscope just goes to zero power level (blanking line).

16. Delay Adjustment (Standard only)

a. Connect equipment as shown in Figure 5-10.

b. Set POWER LEVEL control fully clockwise. Set oscilloscope TIME/DIV to 5I'SEC.

c. Adjust DLY (A3R62) for a display similar to the correctly adjusted delay waveform of Figure
5-6.

d. Adjust POWER LEVEL control for approximately 2 divisions display on oscilloscope.

e. Adjust DLY (A3R62) for best response. (See Figure 5-6.)

f. Adjust POWER LEVEL control over full range while monitoring oscilloscope display.
Compromise DLY adjustment (A3R62) for best response over full range of POWER LEVEL
control.
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Adjustments Model 86242D/86245A/86250D

ADJUSTMENTS

5-16. ALC ADJ USTM ENTS (Cont'd)

CRYSTAL
DETECTOR

SWEPT AMPLITUDE SWEEP RF
ANALYZER OSCillATOR PLUG·IN OSCillOSCOPE

D EXT CRYSTAL
INPUT DETECTOR

'ji' 00 00
~@oEXT AM RF o.,@"o0.'0. (REAR PANel) OUTPUT @'@ 0111.

II" • 1111 10 dB
IIUIII

0 01111 .•• .... ATTENUATOR
1~~2_'_ VERT

MODULATOR INPUT

ORIVE

Figure 5-10. Delay Adjustment Test Setup, Standard

17. Harmonics and Amplifier Bias Adjustment (86245A only).

SWEEP
OSCillATOR

EXTAM
(REAR

PANEL)

RF
OUTPUT

RF
PlUG·IN

Z·AXIS/MKR/
PEN LIFT
(REAR PANEl}

EXT INPUT

POWER METER

AUX C
REAR PANEL

swePT
AMPLITUDE
ANALYZER

011I oal!.... . .U.
1111" ••u.

° • ,
I~ A R MODULATOR

DRIVE
• 0

CD -
2Q dB 0 ••

I ATTENUATOR J
~ - --[):=-----e(]I---'

INPUT
MAINLINE

THERMISTOR
MOUNT

DIRECTIONAL
COUPLER

CRYSTAL
DETECTOR

COUPLED
DIRECTIONAL
COUPLER

INPUT T COUPLED

OHECTOR

10dB
MAINLINE ATTENUATOR

N to P
'--[]:::>--, AOAPTER

DETECTOR

P BAND TO
COAX

ADAPTER

Figure 5-11, Harmonics and Amplifier Bias Adjustment Test Setup
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Model 86242D!86245A!86250D

ADJUSTMENTS

5·16. ALC ADJUSTMENTS (Cont'd)

EQUIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Power Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 432A
Thermistor Mount. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8478B
Swept Amplitude Analyzer HP 8755B/182T
Directional Coupler (2 required) HP 779D
Detector (2 required) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 11664A
Crystal Detector. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 423B
lO dB Attenuator. HP 8491B, Option 010
20 dB Attenuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8491 B, Option 020
Adapter, N to P (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP NP292A
Adapter, P Band to Coax (2 required) '. HP P281B, Option 013

Adjustments

a. Connect equipment as shown in Figure 5-11 with power meter connected to RF OUTPUT
(through 20 dB attenuator).

b. Set controls as follows:

8620C:
START MARKER pointer 7.0GHz
STOP MARKER pointer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12.4 GHz
MODE AUTO
TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
TIME-SECONDS 1- .01
TIME-SECONDS Vernier . . . . . . . . . . . . . . . . . . . . . .. Fully counterclockwise
MARKERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INTEN
I kHz SQ WVIOFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKINGIOFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DSIPALY BLANKINGIOFF (rear panel) OFF

RF Plug-in (86245A):
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
FM-NORM-PL (rear panel) NORM

8755B:

CHANNEL I:
DISPLAY AIR
dB/DIV 5
REFERENCE LEVEL .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 00 dB
VERNIER ON

CHANNEL 2:
DISPLAy R
dB/DIV I
REFERENCE LEVEL. ' +17 dBm
VERNIER ON
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Adjustments

5-16. ALC ADJUSTMENTS (Conl'd)

ADJUSTMENTS

Model 86242D/86245A/86250D

c. Press 8620C CW pushbutton. Using CW MARKER control, locate the minimum power point.
Set RF Plug-in POWER LEVEL control for +17 dBm at RF OUTPUT (-3 dBm power meter
indication).

d. Disconnect 20 dB attenuatorlthermistor mount from RF OUTPUT port and connect directional
couplers as shown in Figure 5-11.

e. Press 8620C FULL SWEEP pushbutton and set TIME-SECONDS vernier for a flickering
full-band display.

f. Press 8755B CHANNEL 2 REFERENCE POSITION pushbutton and adjust reference line to
center horizontal graticule line. Press 8755B CHANNEL 2 DISPLAY R pushbutton.

g. Adjust 8755B CHANNEL 2 VERNIER to position lowest point of trace at center horizontal
graticule line (see Figure 5-12). Set CW MARKER pointer to 11.5 GHz.

h. Press 8755B CHANNEL I REFERENCE POSITION pushbutton and adjust reference line to
top horizontal graticule line. Press 8755B CHANNEL I DISPLAY AIR.

I. Adjust 8755B CHANNEL I VERNIER to position 12.4 GHz marker at top horizontal graticule
line.

J. The 8755B is now calibrated so that CHANNEL 1 displays relative level of harmonics for
fundamental signals from 5.9 GHz to 11.5 GHz (cutoff of high pass filter) referenced to top
horizontal graticule with a scale of 5 dB per division; CHANNEL 2 displays the fundamental
signal level referenced to + 17 dBm at center horizontal graticule line with a scale of I dB per
division. (See Figure 5-12.)

7.0GHz 11.5GHz

u:: OdB
>
~ 5dB

~ 10dB

E5 15dBa.

~ 20dB

~ 25dB
...J

~ 30dB

CHANNEL 1
REFERENCE
CHANNEL 2
DISPLAY (R)!

+18dBm

+17dBm (CHANNEL 2
REFERENCE)

CHANNEL 1
DISPLAY (A/R)

Figure 5-12. Swept Amplitude Display ofLeveled Power and Harmonics
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Model 86242D!86245A!86250D Adjustments

ADJUSTMENTS

5·16. ALC ADJUSTMENTS (Conl'd)

k. Check to insure that harmonics are greater than 17 dB down (three major divisions plus two
minor divisions down from top graticule line) from 5.9 GHz to 7 GHz (START MARKER) and
30 dB down (six major divisions down from top graticule line) from 7 GHz to 11.5 GHz.

1. If harmonics do not appear to be within specification, check at frequencies in question with
8620C in CW mode. Calibrate 8755B at each frequency point measured.

m. If harmonics still do not appear to be within specification, alternately adjust A5Rl, A5R2, and
A5R3 Amplifier bias adjustments for best harmonic rejection while maintaining leveled output
power of + 17 dBm or greater.

n. Set 8755B CHANNEL 2 REFERENCE LEVEL to +7 dBm (10 dB down). Adjust RF Plug-in
POWER LEVEL control to position lowest point of CHANNEL 2 trace at center horizontal
graticule line.

o. Repeat steps k and 1.

p. If harmonics still do not appear to be within specification, alternately adjust A5RI, A5R2, and
A5R3 for best harmonic rejection.

q. Set 8755B CHANNEL 2 REFERENCE LEVEL to+17dBm.Adjust RF Plug-in POWER LEVEL
control to position lowest point of CHANNEL 2 trace at center horizontal graticule line.

r. Repeat steps k through m.

NOTE

Adjusting A5 Amplifier bias adjustments can introduce spurious signals. When
ever A5 Amplifier bias has been adjusted, the Nonharmonic Spurious Signals
Test in Section IV, Paragraph 4-13, should be performed.

18. ALC Flatness Adjustment (Option 001 only)

sweEP RF
OSCILLATOR PlUG·IN

SWEPT AMPLITUDE
ANALYZER Z·AXIS/MKR/

Z·AXIS PEN LIFT
I (REAR PANEL) (REAR PANEL)

o •.. -
o 0

POWER METER

RF
OUTPUT

SWEEP
OUT

EXT AM
(REAR PANEL)

EXT
HORIZ
INPUT

0.0..........
lUI • • • 1111

o 0 0

A MODULATOR
DRIVE

20 dB
AITENUATOA

THERMISTOR
MOUNTDETECTOR I

'--------=C]o-----..A..-----ClD-----J

Figure 5-13. ALe Flatness Adjustment Test Setup

5-17



Adjustments

5·16. ALC ADJUSTMENTS (Cont'd)

ADJUSTM ENTS

Model 86242D/86245A/86250D

a. Connect equipment as shown in Figure 5-13 with 1I664A Detector connected to RF OUTPUT.

b. Adjust POWER LEVEL control to midrange (12 o'clock).

c. Set 8755B controls as follows:

CHANNEL 1:
DISPLAy A
dB/DIV 25
REFERENCE LEVEL. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -13 dB (86245A)

- 17 dB (86242D/86250D)
VERNIER OFF

d. Press 8755B CHANNEL I REFERENCE POSITION Pushbutton and adjust reference line to
center horizontal graticule line. Press 8755B CHANNEL 1 DISPLAY A pushbutton.

e. Adjust POWER LEVEL control to position trace at center graticule line of CRT display
(approximately +7 dBm for 86245A or +3 dBm for 86242D/86250D).

f. Set + B (A3R30) and - B (A3R31) fully counterclockwise. Set +S (A3R32) and - S (A3R33)
fully clockwise.

g. Note RF signal on CRT display. Determine polarity of trace slopes and location of breaks at
low-end and high-end of band. (Refer to Figure 5-14a.)

NOTE

If trace has negative slope, then positive slope ( + S) and positive break·
point (+ B) compensation is required. If trace has positive slope, then
negative slope (- 5) and negative breakpoint (- B) compensation is
required.

h. Adjust breakpoint control (-B or +B) required to compensate low end of band to location of
break. (Refer to Figure 5-14a and 5-14b.)

i. Adjust corresponding slope control (+ S for + B or - S for - B) for best flatness at low end of
band. (Refer to Figure 5-14).

J. Repeat steps hand i for high-end of band. (Figure 5-14d shows a typical response with
adjustments completed.)

19. Power Level Range Adjustment (Option 001 only)

a. Adjust POWER LEVEL to one-half scale mark counterclockwise from full clockwise position
for 86245A or 3 marks counterclockwise from full clockwise position for 86242D/86250D.

b. Turn HI (A3R52) clockwise until leveling just occurs at any point of trace as indicated by 8755B
display.

c. ALC adjustments are completed.
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Model 86242D/86245A/86250D

ADJUSTMENTS

5·16. ALC ADJUSTMENTS (Cont'd)

Adjustments

LOCATION
OF BREAK
(LOW ENOl

NEGATIVE SLOPE
(LOW END NEEDS

+S COMPENSATION)

LOCATION
OFBREAK
(LOW ENO)

a. LOCATION OF BREAK ANO SLOPE OF LOW·
ENO OF BANO.

b. BREAKPOINT (+B AOJUSTEO TO LOCATION
OF BREAK FOR LOW-ENO OF BANO.

LOCATION
OF BREAK
(HIGH·ENO)

POSITIVE SLOPE
(HIGH·ENO NEEDS

-S COMPENSATION)

o. SLOPE AOJUSTEO FOR BEST FLATNESS AT
LOW·ENO OF BANO ANO LOCATION OF BREAK
POINT ANO SLOPE OF HIGH ENO OF BANO.

d. SLOPE/BREAKPOINT AOJUSTMENTS COMPLETE.

Figure 5-14. Slope/Breakpoint Adjustment Waveforms
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Adjustments

ADJUSTM ENTS

5·17. FM DRIVER ADJUSTMENT

REFERENCE:

SERVICE SHEET 4, Al FM Driver Assembly

DESCRIPTION:

Model 86242D/86245A/86250D

FM Offset and Sensitivity are adjusted for optimum Frequency Modulation performance.

SWEEP RF
OSCILLATOR PLUG·IN

/~~~~~----,

r:~.•I I~," ' ,.00, u 0 0 1
~ -ll

RF
OUTPUT

VERT
INPUT

10 dB
ATTENUATOR

RF
INPUT

• DElAY LINE [=~};;:- -;;;~;;---<= 5Dn
DISCRIMINATOR IF TERMINATION

BNe TEE
OUTPUT

"REFER TO FIGURE 1·5 FOR DETAILS

Figure 5-15. FM Offset Adjustment Test Setup

EQUIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Oscilloscope , HP 180C/!80 IA/1820C
Frequency Counter HP 5340A
Digital Voltmeter HP 3480D/3484A
Power Supply. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 6214A
50 Ohm Termination. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 11593A
10 dB Attenuator. HP 8491B, Option 010
20 dB Attenuator. HP 8491B, Option 020
Delay Line Discriminator. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. (See Figure 1-5)
Extender Board .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 5060-0049

PROCEDURE:

1. Connect equipment as shown in Figure 5-15.
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Model 86242D/86245A/86250D

ADJUSTMENTS

5-17. FM DRIVER ADJUSTMENT (Conl'd)

2. Set controls as follows:

8620C:
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
CW VERNIER pointer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
CW VERNIER multiplier. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. X.I
MODE AUTO
TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
TIME-SECONDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .1 - .01
TIME-SECONDS Vernier Fully clockwise
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) . . . .. OFF

RF Plug-in:
RF OFF-ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
ALe switch INT or OFF
POWER LEVEL Fully clockwise
FM-NORM-PL (rear panel) NORM

3. FM Offset Adjustment

Adjustments

a. Remove RF Plug-in from mainframe and remove Al FM Driver Assembly. Install RF Section
36-Pin Extender (Figure 1-6) on RF Plug-in rear interconnect P4. Place Al FM Driver Assembly
on extender board and install in RF Plug-in.

b. Connect FM Input cable (green) to AU!. Do not connect FM Output cable (yellow).

c. Press 8620C LINE pushbutton ON.

d. Press 8620C CW and CW VERNIER Pushbuttons. Allow 30 minutes warm-up time.

e. Note signal trace on oscilloscope display. Adjust CW MARKER and CW VERNIER controls
for .OOOV ± .001 V level as indicated on oscilloscope.

f. Connect FM Output cable (yellow) to A1.T2.

g. Note signal trace on oscilloscope display. Adjust OFS (AIR26) for O.OOOV ±O.OOI V level as
indicated on oscilloscope.

h. Disconnect FM Output cable (yellow) from A2J2 and, if necessary, repeat steps e through h until
no further adjustment is required.
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Adjustments

ADJUSTM ENTS

5-17. FM DRIVER ADJUSTM ENT (Cont'd)

4. FM Sensitivity Adjustment

Model 86242D/86245A/86250D

FREQUENCY COUNTER

INPUT

SWEEP RF
OSCILLATOR PLUG·IN

AF
OUTPUT

20 dB
ATTENUATOR

DIGITAL VOLTMETER

'M
(REAR PANEL)

POWER SUPPLV

BNC TEE

Figure 5-16. FM Sensitivity Adjustment Test Setup

a. Connect equipment as shown in Figure 5-16. Do not connect power supply to rear panel FM
input.

b. Adjust power supply for -0.50 Vdc ±0.01 Vdc indication on DVM. If Option 008 is installed,
adjust power supply for +0.50 Vdc ±0.01 Vdc.

c. Adjust CW MARKER and CW VERNIER controls for frequency counter indication of 8.000
GHz for 86242D/86245Aor 10.000 GHz for 86250D.

d. Connect power supply output to FM input.

e. Adjust HI F (AIR2) for frequency counter indication of 8.010 GHz ±O.OOI GHz for
86242D/86245A or 10.010 ±O.OOI GHz for 86250D.

f. Disconnect power supply from FM input. Note frequency counter indication. If necessary repeat
steps b through f.

g. Set RF Plug-in rear-panel FM-NORM-PL switch to FM (MLA for Option 008). Note frequency
counter indication; frequency should be 8.000 GHz for 86242D/86245A or 10.000 GHz for
86250D as noted in step c.

h. Reconnect power supply to FM input.

1. Adjust La F (AIRS) for 8.010 GHz ±O.OOI GHz for 86242D/86245A or 10.010 GHz ±O.OOI
GHz for 86250D.
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Model 86242D/86245A/86250D

ADJUSTMENTS

5-18. FM FREQUENCY RESPONSE ADJUSTMENT

REFERENCE:

SERVICE SHEET 4, Al FM Driver Assembly

DESCRIPTION:

Adjustments

FM Deviation of the RF Plug-in is compared to a known voltage reference using an FM Discriminator. The
two signals being compared are displayed on an oscilloscope and frequency response of RF Plug-in is
adjusted.

SWEEP RF
OSCILLATOR PlUG·IN

~~.....~

RF
OUTPUT

FM (REAR
PANEL)

FUNCTION
GENERATOR

SID
OUT

MOD
DRIVE

OSCilLOSCOPE

.00

o 0

o 0.. .

CH B

EXT
HDRIZ
INPUT

50<2
TERMINATION

DElAY
LINE
DISCRIMINATOR if.

RF
INPUT

IF OUTPUT

* REFER TO FIGURE 1·5 FOR DETAILS

ONe TEE

ONe TEE

aNC TEE
50<2

TERMINATION

Figure 5-17. Fill Frequency Response Adjustment Test Setup

EQUIPMENT:

Sweep Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 8620C
Oscilloscope HP 180C/1801A/1820C
Function Generator HP 3312A
50-ohm Termination (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 11593A
Extender Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. HP 5060-0049
Delay Line Discriminator. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. (See Figure 1-5)
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Adjustments

ADJUSTMENTS

5-18. FM FREQUENCY RESPONSE ADJUSTMENT (Cont'd)

PROCEDURE:

I. Connect equipment as shown in Figure 5-17.

2. Set controls as follows:

Model 86242D/86245A/86250D

8620C:
CW MARKER pointer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Center-scale
RF BLANKING/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
I kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF
DISPLAY BLANKING/OFF (rear panel) . . . . . . . .. OFF

RF Plug-in:
RF OFF-ON ON
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OFF (Standard)

INT (Option 001)
POWER LEVEL Mid-range
FM-NORM-PL (rear panel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. NORM

Funtion Generator:
MODULATION SWP
MODULATION RANGE 100
MODULATION RANGE Vernier. . . . . . . . . . . . . . . . . . . . . .. Fully clockwise
Amplitude. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .1 - I
SYM CAL
Modulation Start Frequency. . . . . . . . . . . . . . . . . . . . .. 30° from full clockwise
Frequency Dial (SWP STOP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10
Function. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -
Range I kHz

Oscilloscope:
Horizontal Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
Vertical Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. CH B
Volts/DIV

CH A 0.005
CH B 0.02

INPUT DC

3. Frequency Response Adjustments

a. Press 8620C LINE pushbutton to ON. Press CW and CW VERNIER pushbuttons.

b. Adjust GROUND REF of CH A and CH B of oscilloscope to center graticule line; select CH B.

C. Adjust function generator amplitude vernier control for 8 divisions peak-to-peak display as
indicated on oscilloscope.

d. Select oscilloscope CH A and adjust CW VERNIER and POWER LEVEL controls for signal
display of 4 divisions peak-to-peak centered about OV.
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Model 86242D/86245A/86250D

ADJUSTMENTS

Adjustments

5-18.

e.

f.

g.

h.

i.

j.

k.

1.

FM FREQUENCY RESPONSE ADJUSTMENT (Cont'd)

Select CH B. Adjust oscilloscope VOLTS/DIV CAL knob for 4 divisions of display.

Set oscilloscope display to CHOP mode. CH A and CH B signal traces should coincide. If not,
adjust CW VERNIER control to align both signal traces.

Adjust function generator frequency range slowly between I kHz and I MHz and note variation
of CH A display with respect to CH B display.

Using oscilloscope vertical position controls, align both signal traces at bottom edge.

Adjust LF (AIR21) to align CH A and CH B signal traces as closely as possible over function
generator range of I kHz to I MHz.

Adjust function generator frequency range slowly between I MHz and 5 MHz and note variation
of CH A display with respect to CH B display.

Adjust HF (AI R20) to align CH A and CH B signal traces as closely as possible over function
generator range of I MHz to 5 MHz.

Adjust function generator frequency range slowly between 5 MHz and 10 MHz and note
variation of CH A display with respect to CH B display.

m. Adjust Q (AIRI4) to align CH A and CH B signal traces as closely as possible over function
generator range of 5 MHz to 10 MHz.

n. Repeat steps g through m as required to achieve best alignment of CH A and CH B traces over
full frequency range of I kHz to 10 MHz.
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Model 86242D/86245A/86250-D

6-1. INTROD'liJCliION

SECTI:ON VI
REPLACEABLE PARTS

ReplaGeable P~rts

6-2. Tlijs seGtt~n contains information for order
ing parts. 'Fable \6-1 Usts abbreviations used j,p. the
P,Cl$,ts list and throcUghQut th~ mam~al. Table 6-2
lists all replac.ea}jle p~rts in l\ef~Ji..ence designat0r
oreer. Table 6-~ Gontains nam~.s and'addre.s.ses that
eOf,I1espond to t!h:e mantlfactl:lrer~s code;ntlmlJ,ers.

6-4. Tabl~6-l lis abbIieviations used in the
parts list, sch'emati~s and throughout the IharHlal.
In some cases~ two forms of the abbreviation are
given, one uses all c~pital letters, and ope partial
0.r p.o capitals. Thi& occurs because the abbrevia
tion in tih~ parts list are always ~ll capitals.
However, in the s-chematies ClAd other parts of the
m:a,nual, other abt)J;evi~ation forI'PS are used with
hoth low.er ~ase and u:pper cas.e letters.

6-S. R,EPLACEABJLE PABTS LIST

6-6. Table 6-2 is the list of repla€eable ~arts and
i organized as follows:

a. BlectFical assemblies and ~heir components in
all1na-numerieal oFder by reference designa
ti,on.

b. Chas~5--mQ.unted par s in cUpha-numeric
or:der by re.feroence des.jg,l'l.ati.on.

c. Mise.eUane.ous parts,.

b. The t,otal quantity (Qty) in the in§t:rument.

c. The description of tlte part.

d. The typical man.llt'actul;er of the.part in a
fiMe-digit code.

NOTE:

The total quanUty for each part is
given only onCf) - at the fif-st ap
pearance of the part nlimber in the
list.

6-7. ORDERING INSTRUCTIONS

6-8. To 0Fder a;part l,isted in tire rephreeahle parts
tahle. Quote the Hew-tett-Packard pair.t 1'1um'ber, in
cl:itate quantity re<!J.uired, and address the 0rdet to
tli'eneaFest Hewlett-Packaifd0ffice.

6-9. ~ 0 OItdeF a part ~hat i'5 not listea in the
replaceble par:ts tat>le, incJucl'e the instrument
model number, instrument serial numbeF, the
d~sorJptl(m and functipn of the paret, and the
number of part~ require'd. AdClres the @.rder to the
near st Hewlett..Packard office.
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Replaceable Parts Model 86242D/8624§ !8-6250D

Table 6-1. Referenoe Designations and Ab'brevimions (I of 2 )

REFERENCE DESIGNATIONS

A . . . . . • . . . .. Dembly
AT.. at! nuator: s.o1a~or;

<t«iilinatfon
II _ . . fan; mow)'
81' ..••.•..... 1m telf
C . . . • . . . capacitoJ
Cp coupler
eR .. • . . .. diode: diotle

th)'li$tor; "ara.ctDr
DC . .. diree ofilll coupler
Dl:> . . . . . . . .. delay llne
DS .••...• "l1IllulU!iA~crr;

~&Dalinll'dl!llice
(al.l.cDble or mU );
lamell' LIilD

E . . • . . . . . mlrrocllaneou5
electrical part

F tJ:IMl
L ..•.•....... rmer

H • . . . . . . • . . . hlltd wnrc
HY . . . . . . . .. circulator
J ... eleetr h .. connee\or

{slationuy Ilortlon):
JIlCck

t(. • • • • • • • • • • • •• re)a,
Il. •..••... coli: d\l1 r
M •......•••• " met9l'
MP . . . • . . . m1scellanoo\!;s

me~amoalpm

P ... eleet>llcal connecto.r
(mo"sblc po:rtion)~

pili
Q ~Istol\: SOR:

triOde ~y wr
R •...•....... r.e~tor

RT thermilrlOr
S ...•.•..•..• IWlt"Cb
'l' tnna!Ortner,
TB •• . . •• 't min" bolLIa
TC thermoco\l,ple
'l!! .....•..• "-eR pollllt

u ...•• Int~&r1It~ circuit;
mJaQQlreu~t

V • • . . . • •• el troll tube
VR • . .. Yo1t,e te J:j" OZ;

breakdown diode
W • . •. cabl'e;y,mllrtilbsfon

pathlwiR
X .. • • • . . • • • .• 50cke·t
Y •. .• Ilr}'st.al unit (pic:<o,

e el!trlc or Q\\Blk)
Z • . •• u1n1l!'d Cl"a tn tuned

c:itcui

ABBR EVIATI ONS

A .•....•••••• amp re
ac- . • _. 1llte:matlnll CUlT t
ACCESS ...•. accessory
A;f>J •• • • • •• adiu&tn\ent
AID .... an"oll-~o·dllilal

AE . . . .. allato frequency
AFC i1utomatlc

frequeney congol
AGe ..... a.utomatic pin

conlrol
AI. ........• alu In
AbC ..... Automatic I v~1

control
AM . .. amplitude modulll·

!.iOn
A MP1. . . . . . . .• am line
APG .... ~ut:oma.tic lUe

oontrol
A • 'i .. . . . . .. 1IfB&emolY
A U]I(. . . . . . . .. auxi1!;u:y
aVI _ . . . . . . . • .. .v ralie
AWG .... Amelican wire

tauB!
DAb ......••.. DaJance
SCD . . . . .• binary o(ulOO

deftlmal
IH~ .•.......... bo
BEC baryllium

co p~

BFO . . . . . be t rt'''luen Y
oscUla1.or

Bll . . . • . . .. binder neRd
BKDN _ . . . .. bzoakdown

P bandpass
"91' ....• b~dpa.ss ru~er

BRS brass
"8WO • . . . . b ckwar -wave

oscillator
CAL . . • . . . . .• calibrate

w .• count...... locllwts>e
OER . . . . . . . . .. ceramIC
CHAN .......•• h on I

m •. . . . . . •• eentlrnci1:.r
CMO •. c:llbil1'l!t mount 4rll)'

aAX CQ I..

(;OEF .•.••.. coetflclen
COM. • . . . . . •• commOb
coMP • . . . . ompos tion
COMPL ••....• complete
eON •...••. connee~r

CP •..... cadmlum'Plate
ORl' Cllthode-raY CUbe
CTiL •... complementary

k /1S.I$lOr to~ c
OW . • . • • cO 'inuous wa e
C \II ••••••••• C!.Iockw1!14
em .. . . . . . .. centimeter
DIA ...• d~ aloto-analoa
dB _ .. a elba \
dBm •.. , delllb I Mured

to 1 mW
de .••.... dUeAlt. current
dq .. ~evee (temperature

Loel"IIlll or ditfe,.
o en~)

• . • . •• dearee (pla ne
n tel

oC devee Celslus
( ntIe:rllde)

:i e~~:r:~~~:
nEPC .. pOlI,il#d cubon
'£lET . . . . . • • ., detector
dlsm ....•...• i1~eter

DlA ... dlameter ~ed In
puts liSt)

DlFF AMPL •• cIIHe,rentfal
~plifiCl"

diy ......•.... ~vis:lon

pPOT .... _ dQllble,pole.
double-throw

DR .. . . . . .• ••.. drive
ElSB • . . . double Sideb&nd
D L . . .. diode uandstor

JOllIe.
DVM ... ctilliL~voltm tel'
EC,'L • . .. emltt r cO\l.p1eil'

lolltc
EMF . • ~Ieetromo iv>/! forc:e

Bl>P . . . .. e ecU'onle daUl
prcn:"Qlnll

ELe;C'r •.... eleo trolytic
Ii: CAP ••. , el1el1illsulated
EXT . . . . . • . .. ellitemal
F fa.!'ad
FET tleld-ette t

tram1&tor
FJF .......•• n p.na))
FH .. . . . • . . .• fl.t head
fll L H •• . .• fllli ter ~acl
FM. • tl-equcn o<lul l.ioi:l
FP ......•. tron~ panel
FREQ . . . . . .. fj~quen y
F~D ........•. , l~ed

•..........•.. pam
GE .. . . . . •. er IInlum
GHz . . . . . . . •• lilisller~

GL " ..
GND . . . . . .. lItloul\d.(ed)
H ben>,
h .•............ hout
H&T . . . . . .• betc:zed)'lle
HEX . . . . • . •. heulronal
UO .•..•.••..•.. Ir ad
HOW ••••.•.. hardWAn

Hl" . . . • . . hip rftque=y
J:olG •••••••••• mereury

I •.•..••.•...• blah
HP ..... He.... leti-l? kArd
UP F . . . .. hlllll PaR tllte~

FIR . . . • • •. hoUl' (U in
put IlJt)

H ..•..... hl~h \IOltace
Hz .••.......• H~z

IC ~te.&l'At:ed e\rcuit
ID Inside di,amet,er
IF .•....• Inte~e te

frequency
IMPG ..... rmpl'e,natecl
In • . • . . . . . . . . . .. Ineh
INCD ..... inl!llnde~nt

I Cb ..•...• Indlude{s)
UIIP .•...•••..• Input
INS .•....•• ins ~ation

tNT Internal
k& ....•.•... kUovam
ltDz ..••..•.. kilohertz
iln KIlohm
IcV •••.•••••.. kllo~'olt

lb pOlomd
LC •. . . . . .. inductance·

capllelt.nee
LED .. Iiahlo-emi Uili diode
1JF •• • • •• 10\01 tre quenc)'
LG Iem'
LH ..••••.... lett blUicr
"1M limit
1.;1 . •• lI11ur ~peT (US d

i· 1lJU' ((4t,
lin Iinell.li
LK WA .. , lo.ck wube!
La .. . ~Oy;; IDoal O!lcilla~or
LOG . • . • lallaritbmic tape;,

(uKd i Il,s,Ua III~)

101 .• . . . . .• JO&flthm.(ie)
LPF ..... low pUll filtcr
LV. • . . • . .. 1o",", ollbllo
In • • • • .• meter (dl$t.&nCl4l)
mA ••...... milliampere
MA . . . • . •• ma1l!mum
Mil mtjfilhm
MEG. . •. mea (106 ) (u~d

In patt$ li4t)
MET FLt .... meta.! fIlm
ME'J! 0'» •• metallic oxi4"
MF .. • meiliunt freAulIney;

mierofai'ltd <wed In
Part9liSt)

MIIR . . . . . . manu f,c~U1'er

mil: ••.•••.•• mUl~am

MlI:~ • . . • . • •• meliah81'lZ
mil . • . . . . . .. millihenry
mho •..•......•. fio
Ml.N • . . • • • •• mlnlmum
.min min" e (time)

minute (plane
anile)

MIN"AT ..••... mbllatllIe
nun .•..••.• mIDhpeter

NOTE

All slJbrevra~IOI1tIn tbe parU Ust will be In up~a·le.



Replaceabl~ Parts

. . . . . .. w'!rewound

....... " witliout

.. yt:wum.,fioonlIarnet
. . • . . .. c~acter1stic

imp'eftance

'I'D . • . . • . . .. time d.elay
"tERM . . . . . . .. terminal
T'FT •. thin-film trll!1sistor
'fG:!:. ........•. " tOlale
'rHD . . . . • • . . •. thread
THBiU . . . . . • .• tlt.rough
Tl .......•.. ti'tanilim
'I10L • • . • . • • • . tol.exance
T~~M . . : . . . .. trim:lPex
TS~R •...... tren:sl!tltOlc

. . transistor·translHo·r
logic

ifV' • . • . . • . .• televtJlon
TVI television inter.terence
TWT .. tr'a~aUnll \V·8.\/e 'hlbe
U . . • .. In ero ~10i~ ~'tWl'd

In parts list)
o ... rn.i~tll\'lId ~...sed Ih

p rts ~t»

t:!H>F . . uittahiah frequency
UN1,l-EG ...• umagulat~a

. . . . • . . . . . . .... v~lt

VA . . . . • . •. voUamp~r

V:a<! ... ,..... :Yo~'t.s.ap
WAR . . . . . . . • . . Ya!'llil;>le
VQO . . • "o1ta",,~ontr'oned

o~cmatQr

vac volts)' de
V-D.€W. . ~cHl-$", dc~ .....omJ.ng

(~seil, In ,PJl~ llSt)
V(F~ . . . . . . volt~, Ifiltere'd
VFIiJ . . arlable"fiequancy

J')~ci!lt\tor '
VHo(i\ • • . • ., very.higli, fre·

qUe"c}'
Vp~ .. -: . . . . . VO!ts. peliK
Vp.p .. \/otb. 'p~a.k,to-peak
Vqt1s ..'I;Q.I~. nJ:IS
VT'0 . . . . • . volta ie-tuned

osoIlll\tor '
VM .... ,. cuuro-tjib,e

vollUl~~

V(X) . . . •• VQUs. 'swi,tched
W, • • • • • • • . • • • . • . \\(liti
'WI ...•.....•... with
WIV wodung mvel'Se

vo-ltaae

PWV ....•. Pllak w'9r)tina
vQltalie

RC .. . . . . • .. esub.nca-
eapa:citane:e. ' .

RECT . ':' ..: .-.-.. :>;ectifJOI'
~~F . . . . . • . . . r fer ncc
RF<~ . '.' . • . . . . re&iU&~:d
REPL •...•. ~e»laceabl0

RF . . . .. ~~dio m ,qIJency,
ltFI .... ;!Idlo ,frequency

interfCi'cn.ce
RH . . .. ~ouna hea:d~ right

ha:na
RLC . • . . . . .. re.sllitance.

inliuctance
~~~e

RMQ ... racK mo,\!!,~ (lnlY
nns . . .. ro'Q:t-m eaD'sqtl e
RND rOJ'i\d
R0M .. ·read-<>nly mem,ory
it&tI' . . . .. ck 11M, PIIJ1iCl
RWV '" rever~e wA~kilJll

voltage
S . t!att;eil.n~ pmq,m'et
s second ~lime)

.. .''' . seconc\,(p.IIon angIl!;)
S·B . . . . . !El:'ow41,ID\!.< tuie)

tl,l.~41n par$S 1M)
oS'OR .... sili'coli o.onkQltd

rol!' 'fiu~'sCrew,
S'E .. . . . . . . " seleniUM
SEe iI' .,...... 8elltl'om
SEMI G', semicg~·

ductor
SHF . . . . . . o&I.lp,'!o':l'l\illh bc·

que.~~Y

S~ ' ~Qn
S 10 • • . .• .••..• ·QJY:e't
SL 8li:d~

sAA . . iiiilnu.t.O·noisc utio
SPlO'T slng1.Q·p-o e.

double-throw
SPG ........•.. s:pzm.g
S~ , . . . . . . . .. sP.!~t ring
SP.$:T ...•.. !!inaJe-pole,

sind~'t1u:ow
5SB single Sideband
.sSIJ' sl:al.nJm.steel
BTL ~el

Q , Ql:I8.!..e
sYIR _. !I'ta"jIJna-w~ve-rot {)
S';YN0- .. '. . . . synchroni2e
l' ~. 'timed ~ ,ow"b1oW Me)
llA tal.tWum
'l'e " . . . . . . temperature

o;;ol'l)<Il'..~~Ullil

Rrilfix

ten
gip
mega
kilQ
delta
deal.
can,t!
mflll
mJ:c~o

nallo':'
pico·
femto
atto

n

Abbreviatill-':!

T
G
M
k
Ila
d

'Ci

m
IJ.

A:1I abbrevi",~ions in the partSliIst ""ill be In upper~ $e.

MUIE'TIP-LIERS

OD . • • . • ou;l:iIde diameter
0H . ~.' ..... '. oYl!J,head
OP AMPL .,. opcralicm.1l1

am:plifier
OPT ...•...... opUon
OSG ..•. . . . . . oscillator
OX .....•...... oJUde
oz ounce
n ohm
p •... peaK (used" iii pans

liSt~

PAM . . .. pillse-a~p.ytuae

rnodu~tion

PC pril\~ed elllt
P€M .. p,Wse-eode,modUia.

. \-Ii) ; PI,II~<)~t
rnodu.latiQ'J)

PDM . . . •. pulse-duration
mo w..Uo~

:pF .......,.. picQ'~a.rad
PH BRZ phosphor 1l;p,IlZe.
RHL. . • • • • . . • •• Phillips
P1'. positivsnti,fusic.

negative
PIV peak'invel'se

",oltale
pk ...........•. p~'"

PL p ~ lOCK
.1'1,':0 . • . . . . . . phase lock

oscWator'
I'M . . .. Plt'ase, rt':od~t'.on
PNP ..• pcm~lve,negativo-

P<l&ltlvc
Pir}) .....•.... p~tit ot
P010Y ... . .. p'Qb.atv .ne
PORe . . . • . • . . oJl~.c,!,1iUn
PeS .. positive: 'Positfon(s)

(used lh p*:rn Iis~)

1'li!$.:N , position
POIf . . . .. poh'ritioJ(letll<r
pop, . . . . . •. P ak-t,Oop,,,,n
PP ... peaK·to-peak (used

:in paftl; list)
PPM . . . .. pulse-p,C?sitton

modulation
PREiA'MPt. . . . p:r8lUNlllfler
1'~F .... 1?w,se-ra'l)"etl on

tl"equell..!,f
PRR . . .. pU1$ie :r.eper~

rate
PIl • . • • . • . .• pIC~e.bnd

.1'-1" • • • • • • • • . • •. pol~t

P'11M • • •• 0 • •• pulse-tiIne
modi.iila1!,on

PWM • . • . . .. 'pulse-wi:<ith
mod~Uon

1iable 6-1. Refe.ren'cl! D.esignafiohs,an'ti Abb"e.v,iatiotis (2 oj 2)

..

M0D .•.••.. modulator
M0M .•.... m0J:l!.~n:tuy

Me's roew,-<>xide
serni60ndu~ot

ms miJ.USecond
MTG . . ••. 0 ., m~llntlna

MlI'J{. , •. m.e;teJ (iIid!'!la~

deVice)
D\V . . . . . . . . .. milliVOlt
mv'ac •..••• ~o.1to aC
D\'Vdc .• . . " ffiillivolt, de
m~pk • • .. m.uuvolt. p~k
m'Vp·p ... mlllivolt. peak-

to,pel!k
mV~JDS •... m,lllivo).!. nt1s
roW •.•.•.•.. milliwa~

M X m\fltiPl=
MY • . . • . . . . . . .. mylar
1.J.A •• • • • •• m1uollln'lp~rc

~ ..•...•. ~aof~d

t:JH .. . . • . .. rnicrohemt
J.lmh(l .•••... lIli~niliQ

J,Js. • • • • • •• mAcr.g·seccmd
P.V •. . . • • • . 0' ml.crovol~

~,~ . . . . .. m~ llVO t. a~
iNdc ..•.• mlcrC\,YoU. de
p,v.p!l: ... mitro1l'0lt, pe,l.k
J.N.p.p . .. mIera·volt, 'pe~-

to-peak
J.lV~Jm . • .. mfi!ro,volt;.r.Ifij
J.lW . . • . • . . .. ~¢ro"!!ltt

'111\ •••••••• nanoampere
NC . . . . .. no oonuaCtioll

.-NlC ••.. no:L:~Y c19.se:4.
El • . • . . • • . • • •• neon
EG . . . . . . . .. n~iAt'iv:e

nF nanotarS:d,
l Ph . . . . .. Idckel p):jlte
/0 ..... norma,1hl open

NOM ......•.. ,n'oininai
NORM normal

PN nep,tive-ppsltive-
nilptlve

NPO . . .. nepl've-posUlve
Zl!r,O @ero tempera
~lLTe M~Urcle;lll,U

N'RFR •. no rec:l>mme!1d.~d

lor field replace·
m,'n-t

N,S;R . • . .. net sePW.tely
·"fe.plac 'ble

, III . • . . . . : •• Il¥osecond
n W . . . . . . . .. na.no w'a.tt
aBD . .. order by ~I!fip-

lion

Model 86242D!86245A/862B0D
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Table 6-..:.. Replt n!abl Paris

~eference

Oesignatjon
HP Part
Number Descriptio Mit

Code
Mfr Part N mb.er

AI
.lil (0 Tl1:i11 DO~)

AIC I
&1~2

Alt3.II, C3 (OPTlQ:-l 0118)

Al~

&1C
'10&
'lCT
AICII

llC'
llCtO
'~Ctl
'.C\2
'ICI

",101"
4\ .\)"

Ale l6'1

Mcn"
I\IC1~"

I

l"i~$_600 t)
hi'l' -0001

OIU~Q0'8Q

olaO-]SJ6

0160_4011"

Oiu~tin
OI ..O/lOU
11160.g,O'~

o160.l0ll4

OIQo--Ol"
1)160'-110'"
014lllf-II118l!
o IllO-o 116

Dl6C1-:J879

U
I
\

A" ~~ , ~~ D~%YE~
~"!Me J, ~ o~%YE~ ID~TIO~ O~a)

NO A,U;!
NO .....1; 'n
c~~.cJ'OI'l.~. .\1,1 .'-zu ull C CER
c~'.elto~ ~.o 620 ~ +-~I IDovDC "ICA

IO~ ID~ 00,111
tl CI tt -,xc .IU~ .-I~~ §o~Oc CER
(AIC~ NQ- AS5Ir~gD FO~ aPTION ODS)
tA~ACITo~ '~D !o~ ••, 30 YDt "I"
ca'.CIfOIll-'IO .1 , .-z~. ~OYOC tE
C6P.tlTo.·~gD .1 ~ .-101 §O ~C CE
C.,ACITOR ')(0 lUP .-ZU· 'J~Y t CEll

CA'AelTOIII ~x~ 1'0 ~ ••,. JoOVDC MICA
CAPAeITOR.~~D lU • 20S 501l0e CEA
U'4;tITOIII_~XD flliF ,..2011 UY t u.
CIPAelfO••~'D 0,1 ,. 10' l!Y e TA
1\10 ula I

f«lT i\%IGtlED
CAPAClfO~-fXP ,OlUF +-~g~ loovac ~~~ ~. '0

FACTORY S~~CT-D PART
{",AP"Cl TOR-F~ll .0"71,11'" 0> 511 VOl; ~ER U 10

FA~TORY SEL ~ RT
AGIORV' LgCfED PAR1'~~T IO~LLY LOF,DEDl
ACT()RY S!;LEGTED pAIl-T (I"0T ~o ALLY !..DADED)

I"., "'/lOU.un .COIi

OUO-,II.oua,. -)5].

OI6;O-Zln
01 0-40.11
01.0- oea
o u-~ou

01'0-4014
11011" '."oJSli
IloO.II••oJl81
I!loOU5~ 0"'''
"ODU'~90J' •

1'01 Con
i'OJ-OoU

1'01 oon
i'OI-COn

luo-on,
IUO oin

'Hoo 161'
'UO-l I'

'0 o-usJ
IUO-90 J
Ja'lIo-o111

J!i1 0 lioo-o!?)

,'.. 0 1~O5·0

~". ,0 12115 OOH

nuo 1855~OO9j

II 10 JI '-OOilO
'111,0 16 5 oo9j

"hl,O 115I!1.-o~9.

U~ 0 II"II'-Un
'1460 11I4-un
aUlo II, -JOJU
0811.1 iH2.o,A
"11110 leu-a OJ!

la~ 0 IIII,hOIl"OIi

2 'J • ;4-1/6.10-,111-,

I ,.]
2i1SlII
211 6

2111 •
1111 6,III •
aUlo
711

TO-II II
a 18 II
0.. 11 II
OUI

n 10 HZ

TRAN8U'TllR N'" II TO-U ~Dd.O\lM

AEI'ITO a.I'~ IS .I"M , Te'a.-loo
il1ftl OT ~I'IONID O~ 0 II NOD.

RElU 0 -TIlMR 5100 101 C at E.~D'" I_aN
RUIIOR 11111 II .In~ , H:-'O~-IOO
REIII OR 10~ IS ,12'~ , TC.I). 100

IlUIITOlt.1 M~ a,oll. 101 C IUlI'•• OJ I.T~N
R£,~a OR loll 1~ .115ft ~ TC-O.-IOO
REI1ITOR 10k II ,12!~ , TC 0••100
Rt.rl O~ loll 11 .125 , fC.G, 100
REII"O~ ~.II~ ••• 12§~ , fe-a.-lOa

RE'l& OR ~.JTK 11 .IJ'" F Te'D.-IOO
REIIIl OR I.IIK 11 ,121M F Te-n.-IOO
RElla G~ 10 II .ia~ F tC.O.-l~O

RElli Gil 120 '12M W e i O.-200
~Elll R TRN 'JOO lOS 0 O~_10~ ~-t~M

tiPACITO.-~XD .1 ~ .-aol 50V C CIR
eA~AeiTa -'KD 6,'1,1'.-101 15YOC T4
CA'&CITO '~D .,1 '.-!Ol J§Y t TA
CA ACITOB.'~D .1' ~.-IO. ~svoC Tl
CA .CITO -~~O 1,U'.-IOI iO~DC T.

DI lJ!_D~ ,,~ lellY 100.... D_?
Dl DI-GR 'RP laOY ~~o~. DO.?
(&tc~ NOT AI'fGNI~ ,o~ OPTIO~ OG8)

OJ DI.GI PR~ IIO~ ioo~. D_?
OIOgE DI 'III' UO,y .00111 DO ,

C NNICT ~-R' IfWI W pG !ll.o ~
c NEeT ~- , IM8 MPC &0 OM~

3

2

I
I
2

8

:I
8

1
)

I
I

,

]

1
12

lQ.55-00_J
IUI.OOilO
185S- Q 3

III'S -nils
IllJS -0311
ullI-un
I" :S-OSIQ
In.. aU

l~ ,- Ul3

I 05-1I0H

OliO n
U 0 on.
OU OU.
DUO 01 U,
oleo·f7l1ao

1'01_00))
,tohooU

I tOI-oon
ltol nJ

lZlh.ol'7
1210 0111

'a'll-I'""100.1619

110 0 un
SOOO..90 ,
1100.1l1f')

IIOG oln

U'I~.O 'Ill

II tlldlSO

2100 !!l1
01'7-01111 207n_,o ~~

2~0~ 25"11
OU7-0 112
0757 II 11,2
0757-0a"2
On700OllU

OUI 3150
01IJT.,g1'l'/l
onT-Oul.
0•• -U~:r

210'0-1 tfI·.

II I
I,Q2
AI 1

AlGAl

Al;~

AIW6
AID'
AIQ8
AIQt

al 10

·IRI

Al 2,,11
AI 1111

.IR~

"lRb
A~Il'7

AIR
Illlt

AUtiO
Allfll
AIRI2
AllIl3
at 1110

'Ilin
'ICiO
'tel,
AloZ2
'I n
'lUI
"0'
AIU]
AIU~

AIJI
&1"2
AIL!
A, 2

AI ~II, ~2

AIIIP:I

·1 P,.

&I"'P~

AI P

6=4



Mode18u242D/815245A/86250D ReplacMble Parts

0-5

IU'-o,O.o.~

1i';'-0005,

O.....uu
,G-ll.l-rO-atSl·'
'G·I'/'I-r.o·IUR-,
'G-l)l-f~.I~RO-;
'G-I)a.f.0-10RO"

J'31,'~-I-IOR

I.lllR5.0
O":I;'IJ,i'O
0".-1'10
~a-I~.-rO-ilSI-'

CQ-I/.-rO.SI1R.,
2100-11S1
eQ-l<~-rO-14IR-'

'4- 11,~-r,O-I;O 01-'

t~_t~I_TO_iISl.'
'O-lii-fO-IIJR.,
CO-I/I-ro-l001-'

C.-1/I-TO-100I.'

Mfr Part Number

:-~••• ~J

IU'-OOO'

28480
28430
lido

mu
2'-Ii,10

''''~'u,..

2G~GIl

USGIl
au~.
lun
011'11

IGSQ6
01.;1,11
IGU.

IIUG

IIGlo

IIUo

11410

Mir
Code

IIUo

2I.j(I;0
~,Q~~11
'245Go
:t~:su

2QSGil

U"'7
7JU~
alA1,0
a&qlo
IlIIGIl

a,.'o
I
IIIUO

uno

De~crlptjon

120 5. ift,MO TC.~.-lOO
2.1;5~ IS .125ft F TCI'O.-lOO
313 I~ .125ft , TC_O._IOO
10 I•• 125W ,'TC-O.-IOO
10 I~ .li5W , 7e_0._100

TaBle 6-2, Re.placeable Parts

REllaTOR_TRMR ~O 2~~ C T~P.-AOJ I_TR~

RE.ua:r.gR-T·RMR 50 20 C TOP-AOJ I-T,RN

:f:r!~g: r~i~!:I!=.~~Sr~;~;~i~~_loo
R~aufill! 511 IS .1'1511' , TC-O.-Uo
REalITpR-TR~R I~ 51 WW aloE.AOJ ~.'RN
RUUTOR '148 IX ,fUll' , (C·.0.-.!t0
Not' ASSJ'GNEO
RElla~OR I~ I~ ,i25ft , Te-O.-IoO

J
2

I
I
2

4

5

I

I
7
I
2
2

Q~

0757-0410
2100-1751
0.98_3445

HP Part
of' .

NU!l1!ler

alOO-1 '85
Z,100-2060
Ob,'S-H20
0'0"'';)11'20
00'8_0084

o:~'a'''J02i
00'6:_0014
00,e-3440
0757.0340
0757-0340

8154_000~

8115.9.0005

815'_0005

0.757-04111
075.7-04~0.1
075-1-0394
o"~n-I 055

0757-0 492
0683_10'55
07~7-0440

1'8,1.0.0223

I In.00.0:5

,.'15,,,"0'005

815'_0005

01'110-2·1 f9
I ."4i501

""'45,S:U
Ol',O~.1.40·'

1'.9.1 -0 I," 2 OIOOE-PWR RECT 400Y iioMA 00.41 1'01-01"
un-00'a'5 7· oli:fDE-;'iif PI!I" UOY 200MA DO_7 m'::~n:i·90l-0,Oi5 OIOOE-(jU PRe l'ooy 2D,OMA Do-r
1'01-0025 QI00t-G~,N ~M 100Y 20:0"". 00,.7

:U::l~l:1"01-0Q;25 0100l-;EN PRP 100V 100MA 00-7

1401-015' 1"01-015'
1'1'0-0016 l'i(o-o:oh
~'01-06i'5 1':01-0,011
1901-0025 1901.;00'11
19U·oo25 1'901-00n

I9U-OU' 4 1'OI ...oUl
I

ill 0.0'0:47 ~ ~UIE 1A U~.Y NORM.I~'ii; ,2S~.·27 GMw-1

11'59·00OS

S~:t"2-60052

,8&ZSO-60059
IU4S_0001'1

AIRZO
AIRZI
AIR2~

A' R'oil
AIR~"

A;2 (8&2420)
A"J. (-8&2500)
M (86245A~

Reference
De~J.gn~tion

AIRZS
hRzo
• t RZ,7
AIRia
A'IR~O



Replaceab}e Parts Model 86A2DJ8:6245AI 6250D

Table 6-2. Replaceable Parts

'Oll ,

Q al-'
till III TIf.nll.

Mfr P-art N mbe

I" "a 00
105;- 04 5J
J85;-0'l51
II! 0 0,;
1"11-0071

»iII IJt'.TO.itl!.b
llhlf TO 101-'
Ch"/t.To-UU
C~"I;. To 1002-'
c'll.llll-TQ JI6h

ell.l II TO-t',.I.'
~JII.1,1I,_ 0 10111-'
U~IOJ

~~d 11 -To,-n 0I.'
ell."e. O..iU .,

G .1J....TO·IO\·~It,., .1'Ii_1
In!'l02
C4 HhTO-IIU-'

11 011 .111 D lil&••l'

1I0·II"ZII1..

III~I"
07P.
O.tlU
IUiII'

1~'110

IUIO

uuo
07(111

III ill.

211'."
I ....
01111

NlIl

Mfr
Code

III,-iII,
all II
10Uo
illloIli
aQilllo

i4li11~

ZIlS~'

IUSO
IUS
II SO

hlu
Z4!~'

lIo~1

iIl5~'
illl;!lU

11410

ZUlli
2!UIO
IUII~
ZlIlIlIo
11lQ,1O

Description

e~~~y IC IIYOC.COI~ 21 JO~O

TR' SI.TO. N N 5J To-iS ~D-3,0~N
tltiN IIUO ~ ~ IU TO-1I ~O_ uo"'..

ilQ'UnO ~ I' I' TO-1I 100-UII "
11,1, Inro" N"N at TO-te I'O.UJII "

Y.II101l.10 T.5 vR ~-loo

po 3_0'l"
1>0 1" ~ -IOO~Io!J

I'D-300""

R~IIITOR 11.1~ IX ,1'1
RIII.fOR too I~ .1~ ,
Ri.tITOA ".'~ Il ,1'&
IIUlIfDIl iO 11.11 'II ,
IIt& ITDR 3,li~ Ii ,1.!~

RUIITOR I." II .12!N r C ~'-IOO
Al'IITOR 11.1~ II .12! ~ T~ O~-IOD
RUlnOlt-T'ItH" 10K IU C 1101 I .r IhUN
RllllTOR 7.S~ 11 ,la, -r fe-O,.IOo
IIUIITO" i.ll~ II .II! r c-o., 100

lIilllTO" 11.1~ II .lllw r c 0'-100
II 1"'011 III 11.' r fO 0.-100
lI'IIIT08 I~ 11 .~~ ~, C ~-IOO

IIflt. 0 '1,'~ 'I .11lN ,e-o.-loo
R St"OR 1.7'~ 11 lal. T~-Ot-loo

~II"OA 100 IX .l'S~ ~ TC-0••l00
Rilil OR ',ltK il .11'- ".11 'O~.ID
K~ lSTOR-TRMR lK 10\ C S[B~-A9u r -TRN
",IZIT R 1,I1K i •• 1~5 r Te-O•• la~

(4,iil"211l ON Y)
AilllT ~ r,II1K II ,12~ I' TC- ~.ID

(U''',Q:C Cp,fl.Y1
A III' 8 1,1'K 11.1 ~ 101M T -0.-10

,aUil'U ONL )

uzn II i,I1K UI oIi.IoI I'll TIi-O."ID
UiU' D ~y)

"tile R ~,21K Ii .J~l" I'~ Tc-o."la
{~G~4lD/ ~son DWLY)

A,Eun A ilL 1011 ,ln~ ~ lelO '100

tlZllOA ',15K II .11'. , T~_Ot.l00
lIi'I'TO~ l,t'K 11 .~~l , TC.O~ 100
R£llITOR·r~N~ 10K ~Dl C IJ~I·.O~ if-fA

~"laIC ON WI '
Afl I III .T,~A JO~ 101 ~ IJCE. J 17 t~

~'.III AJI",O III ~y)

11£'1& QII '0. \I 11 • UI , 1Uo+-1 0
• lunw 1I.''',k 1•• 12'~ TUh.l 0
~II' Oil' ~'I II ,II," " TC-o~.loo
II IJ'TOR.TItM~ 10K 101 C 'Jot_~ J 17.TA
RIIZI'O~ J.I k II ,111M' lCao•• lOO
AIIIITOA'. 11 ."'~ , TC-O•• IOO

(1"~IA'I'l!DD ~LYI

AtIlZ'T A I,' K tl .Il'~ TCIO._IQO
Ut' rill ~'~")

ill,T R lI,'~K 11 .llS" , Te-o•• loo
(062~t~/B ~~u L¥)

~~'11T R ',~'K 11 ,I~]~ Tt_Ot_loo
(..USA 0 Lo t

1 U ,lillW" Ii O.. -leD
l'U 11 .11'h" c-o.1O<
~, 1~ II ,U! ~. tC-Clt,.\ 0
10 1& oil!" I' TC.O~.IOO
Q.l~ II ,II'~ r Te_o•• lOo

(tU I 0 ~H
RillllOIl ~,'7K tl ,121101 " Te_g.-too

(.lInoo DlI~yt

nlliTIlA 5, UM .. oIU~ TC-Dt~10.cl

(11"10' I~ a ~H

~tsl"TO~ .~I~ It ,12!W TC1o.-\OO
UU I C ~n

!lUTO ,!11K III ,liS~ ~ TC-Qt_l0'0
lUiS 0 Lon

llUUTDJII i,I'!'!!; U ,U!I "T~.0+.100
(Iii UC 0 ~n

o

I
J
I

a
2

J

3

i!

3

!

HP Part
Num r

nll.J,~1I

un-lin
075'-011110

O?'J?Oll I
ObU.O'U!
2UO·310!

210hU601

01,"-0 III
00". nn
GlU·!D',i
ot '.0 II~
DI>" ••J.!U

Qo.iU.UlIli

D7~' OiIJ/I

OY'''.ol16

00·1I.315!

DI>'B.Ji7~

0711·01101
0611.U78
2~n-HS I

D'I'U.Ol\U

gllldOU

UU·Ut!5

0117.0110'
060'II-JI !'5
0.'11·0082
alOO'.UO!
U!l oU'
o757.011 ilO

In-ll_o~o~

1&53 one
, aSil-o~~

01'5'- 197
O/o~'hJ~ 7
OIi \-II>U
U1n- 19~
O1n.Oa41

o?57--01,.
o?n-oIiOI
0157_0 ~,u

D?!hO IIi
D?..,'~n7"

GIo.e·uu
o'l'U.oon
2100.:UD3
0757-1l.00
01"-0 3t

07'57-DjI~1

U.II.JlIo I
0157-02",0
on 011.0
On7.-o27&

Reference
De-sigllatiol'l

ulln

A~"'3' (U 7" 2/ ~O)

'2"11> (1)62~511)

'2,11 ;2 (olll; '\?-I))

1~1I~i!' (B5~uO)

'Ol1l42 CiJ, 2~jA)

U 17
UR3S
.2R3~
,~ ~

'2 I (3117"20)

'2 I ca£,25D )

UFI CllEi:/4Sb.)

HRlO
.ZIlU
."R'U
,.,Rn
uua CIt&2!12D)
'iR). (862~5f5c;)

liH

lUI
4.~;i
Ai II
4ill~

1,211'

1"11
AII'Il'
11C1l~

URI
A1Rjt
.~~1

'2R4
uiM

'if~1>
UA1
'2R&c
....119
UIlIO

Ai~ II
AiI!JlU
'2!lll
AOlIlI·
A2 15

URI6
Aa,RI'
&o!1l1~

'~1l1O
"lliO

URIII
"'2AU
421121
,:!II,U {Br.2'<2D;,

ii!'''i!'~ ( aOIl)

,"Ai:. C~b211;"'~

',i!'IIi!'! C3&~4S"')

.i!'RI~ (352 2/50)

,,1!~20

URi1
,ZRiS
URn (3e2~21»

'iRi!9 CU 115/';0)



1\1tf:j; Paliit NumBer

C ,,"e.Tg.,.JUI... ~

Chi '~~TO... IZ:' i .. '

O'~I·UI 0

Mfr.
Code
1454.

Z,4,5411

U'480

0l1'1 I 41'101

o~o" KI!U·~I'I·1
070" K"I""I'I·I
ZQ.5U C"'II8·.. TO-l'b\.'

91,0" ~'.I••'I<.I-1
uno onl•.oo'h
14540 e4et,l~·rO"Uu..r
zona 1,14"ll.·0.• U11·.\"1
1454. C4.1".lO.19~1.'

,Z4Uo I CG.I/."T~·IOOI"~

I,IJIII ' l:M:J.Ol'A
J:OI4 'MIOU

, IIJZ4 ' "MJOU

~:m
LMIOIA' .
!IC17UCIi

190"'0048
l'ol.oo~4
l'01·OI~4
V90~-06~~

1~M-O:6Y:i'

IIUO 19Di2-0L92

UIl8.~, &tn'.oOlll'

114'0 OUO·40:U
,1410

~i~gim:;oJlA'n""11410 0100·1101.4
"14eo 0160.40'u

SUit:::la
IU:~

.H5j/ 'llJi f.C.•.O•• ~~

.12!~ P'Wi'( tC i o•• l'o

.ll5W ~ Tg.O.-tQ~

R~&tSTOR 1.16K l~ .125M ~ fC.O.~IOO
(:SUGZO O~l.YI

Rl'lnloR U.IK IX .U5w ~ fC-0.-100
t:M'2~OO ON~VI ...

~lS;.SlOR ·2,!.~4K .IX .USw , fC_O._U
nUGu ONl.Y)

~~~I'TOR.fRMR 500 lOX C 'IOE_AOJ 17_TRN
/tOT· AUIGNEO
!lIIIITOfR 6.1,~.I! U

}m,:fg,: ~:~:: t:

OIOOE.. ,w17CHING 10V :50,~A iNI DO.3S
o.:I.()li~-;iw%TCHI~G JOY :50.~A ati, [DO.'n
o.I~Q~.S~IlCHIHG Jov SOMA iNI 00..35
O·ICoE.acHpfnr
o I ilI:D~ .. SCM DTT K"

RU'I·ITO.R b.I~~ IX .125)11'";' "-;0•• 1'0
Rut~TOR c.• Uk III .511 ~ TTeC:_~'OD'....-11060D
RUH~OR U3 U .1151'1 ~
~!UT~1l 2.'IK III .125", '''lW ,Te-.O.-IO
RE'SIITOR ....K II .U5W ~ TC-0.-100

RElt'TOR IK ~~ .1151'1 , T~.o.-IOO

I
I,C' I~OOII 0' .~, JO~9'

o~ AM' TO."
Ie JOt 01 AM' TO.9.
(C iot 0' A"" T!I •••.
IC 121 V ~i~lR lO.I~O

OIPOE_ZNR 6.1~~ SI 00.7 'O•• G~ TC••~O~~.
O,l00!.Z,l/II ',,5.V 51 110.7 ',0•• 4W TC~ •• 05:X
019.0.f..ZHR lo.n !II 00.15 PO.JW TC.'.O!"I
oiO(;j~-ZNR 6..3 1\.00-'7 ~OS.· lA' 'J:(:=".091%
0100E-ZNR Ii. 3 1\ 00-7 1'0=. W TC=+"oo1%

DIC~~-ZNR .3 l' 00-7 PO=.~~ ~C~•.OOl'

Table 6-2. Replaceable Parts

~1I[fl4'1.Y, olt;C

;A~A_caOll."~O .IU~ ••20,1 50Y,DC efll
t}piClt~fl.'~O .iu'· ••,ij~ ~~~oc CIA
CA'~~Ir,ClR.nD lU' ••ln JlV.OC fA
CApACITOR.'KD .L~' ••~Ol 50VO~ C~R
I: PA:CI,T'oR"'l{O .lU' .-UI ,oVOC cER

e~pAel~OR.'XO tUl' •• lox I'YOC TA
C'Al'i'C'HOR.'XO '10'~' ••n· 100,VOC MICA
C·Al'ACI,rdj".KD .I.U' ",doi 50VOC CEil
C'~PAC·l,TQtt..'J('O • nl' ."i~., SOV.OC CEil
CApcAC170R.'MO .IU" ••fai 50VOC: C'ER

C\PJCITOR,,'XD .tU, ••aol 50VOC OEIl
CA'AClfCR..~XO IU' •• tOI J5YOl: fA
CAPA~ITC!.'xD, JOOp, ••5X·JO~VDC MI~A
CApACI1,Oll.'XO' no" ••51 JOOVDC M'lCA
CA'AC'U'DR.'XO • 1"1l, ••c.o,~· SOVO' nil'

CApAenOR.. I!:XO Z.Z,U'p•• l',O'X· 2:o.:VOC TA

~~:~~~~'g:.:~~g !~~'+!;~~" 5~~~gCSER
CA~~ClfO~"'XD lu,... iol JiVDC ~A
CA,~erToR"~xO IlU'.-IO~ 15vot l

C~pACJT~R"'XO .tU, ."ZO~ ,~~oe CER
CA,AClfOll.. 'XO ,U'."IO\ 'J5~~C fA

14 DIOD!••~~~C"ING JoN ~~M~ Z~' 00.)5
O:IOO.E ...wnCl'!,I'NG JOV '5.0"'A zit. 00.'15
0100E ..,w~TCH1NQ JOV SOMA iNS ,OO.~I
g,I!(i~~.'\OinCHlNQ loY SOMA IH. DO JII

~ 0·1 OO'E ...e 101(1 f'1K'

O,IJloE • .,wnc, fl{G !O~ 50)l4A iNS 1)0.1'5
o·to·OE .. 'WI-TCHlN'G 10V SOMA ZH' Oo.s,
D.JQoi..SWttCHlNG JOY 'OMA 2H. 'OO.J'
l;JooE"'wnCH;.!t! 30Y SO!!l_~\ ill" OO~)'
DJOOE"IWI~CHING, )OV SOMA ZNI 00-)1

li:i·orit.8CHCT~KY
O:f§,!iE-.,C.l(Or'TKV
OIODE-SCK,OTTKY
DIO~h'CHOtTl<;~
OIOOE"WITCM1~1; III,V SOMA ilil lla.J5

U80_01n
OlbO.AM.·
0180,-023.Q
o l·aO-029)
Olso.o~·aiS

A3eb
13C7
A'3ea
A;seq
Al(\O

Reference HIP Part Qty
Designation Number

AZAU] (862"'1-209 U]hOZ79

AZAu] (8625DO) 07~7_0UG

AZR.! (81i2o SA.) D~q&-a,8H

AZAU. l'IOO_J1 Z3
A2RuS
_A2R4b 0811-1I'78
AZRQ1 a811·I17&
l?llue 06Qe.ooe3

Model 86242D/86245A/86250D



Replaceable Parts Model86242D/86_45 !&6250D

Table 6~_, Rep/eu.:eable Purts

115'J 0020
11'55 -00,10
IU' 0020
lIS! OO~o
Iln·OOJlO

l15hoozO
l.n·OOlO
1.... ·011·0.
H-~'H

.!l -M~l

UOS·ll'Oll

lozlS
11S5-00n
II!! OOfO
II 1-001"0'I" 00'0

M r Pa t Number

l'04.OSJ9
l'OI·OO~O
1'01.0'011
1'01.0'on

'IOO·Ull

Uoo·al:l'

UU-OI7Z
120!.O'OII

it/il> 0'"
JlUIIOOio
IIn·OOiO

Cl.11 .1a·Jltl·0
CI.I/I. 0.1111·0
1;1.1/ • a.11l 1-0
CI.1/I TOIIIOOI 0
Ch1/.. 0 I1U G

CI.1/I.IO II'. ;
CiS.I,I- o..llil.;
CI-III U .IIA 0
C).it. o· 1"-0
Cl-ll i1-TG-:n j2-~

~blll..tO. oOI.~
CJ.I,I.To ;)1101-0
C, l,hTO IUi~

U-Ifl.fo.. '11·'
CJ·I,I.To·'I"·G

U.1I1 TO-\OOI~;

~J-l'2-1b-z1 2-&
c.J·I/I-n-JO'OI-;
nlulu
C;hl/l-Ta-Ion·;

~J·I/I.fO-IIII-;

U·I/I.To-lool.O
'J.I/I. ll'-i~o2.;
thi/i. 0.\0,112.;
CS·L/'"fC-100II g

CS.1I1 a- 2,l~-;

C'.I/I TO IOOI.G
C)·l/l_TO..illl_;
C~·I/...to_"'2_'
trloXlaS

!TSOIc:!Sai
usa iOJ
ElIO iO!
el·I/I.TO-I"I·O
G3·1,'·TO-SI\I·;

C)-I,. TO 10ll'i-;
C).I/I.rO·!lil.;
CJ.I,I.TO "5~.O

C)-I/I.T 1111.0
C1 IJI to 1111.0

II 10
il 10a' 10
" eo
zt 10

Z. 10

aa 10
21,"0

Mfr
Code

21 to

IIU,II
Utao

""0u.·o
,1410

211110
0713
~1I10

iI 10
1111'0

PUa
II ,Ill'
IIno
2'11110
IIUO

11410
1I1II0
1141'0
211110
Z. 10

011711
21410
uno
t" •
i .....
111 ••
...iI •1., ,

Description

'2N DO-!!
, DO.?
, 00·"

I,a 10 nlo .U50~.Jn1.a-NO~

a,p v.~

-71 It
a-II It
0-18 II

rO_11 It
Q·II It

~.PIT N.t~jN .~ODi To-II II
" I" i1NI..051 U 1 .1" ~II. ClO ~
• IT N.C"AN .H OJ 0-111 II

NP II TO.11 ~D-J'O ~
PNfI .~ '0.11 'lIdiOM

fR"NI1ITOR iI.,'n N_tM'N 1).jo'OOE
T~.N'JITOR ilr'IT N tHA~ • ODE

iI PIT N QH~N .~ 01
iI"lIn N CHAN • DI
"·'IT N.C~'N II.~OOI

D.MIIDE 0." U
11_11001 -18 II
PO-J.O ..
PO J60~1I

Pod ~Hil\'

PN~ iN2'0 I el to.J' PO.'OOHM
Till cllno "'_PIT ..~ AN 0.1ol00f T .1" U
,~. II~fO~ J Plr .CHIN II MODE TO·II "

S~ ,0'101 , ,CIOt.loO
U ,0" 1 -,H·UO
s~ ,01" , T -0,.1110
,ot 0-0+-1110
11 ot"' T 10..10'0

'Iurno PI U.OI P
91 rifOR !6.~~ II .0'
R[III'O~ II,J II 0'
IIUIIfOR I ,T U .0'
AllllfO_ '1,' 11 .0'

~unn- 100~ n ,Olll , Ttlll 100
R SrOR ~[.5~ 1 ,Oiw F lC=O+·lD~

IIlIUTO' III U ,OlW , fhO'-IOIl
IIUII Oll.U~'~ J IU C 'In.~ J I. ~
IIUlat lOO I ,lib P C-o. loa

IIEI,I 0 I~I!~.' .051'1' C O,~lao
IlUIITIl I~ 11 .051'1 , TUo,.loo
1I1ali o~ 10K \~ .01" , ,.-0'.100
IEI1. a 10K II .01. , ,e'0,.IOo0
II .IITO' 100 II ,0'" P ~-o~.ioo

Iun all ~,U 11 .0 II , Tlh,o..IOO
8tl~II~1I 10K It ,o.~ , T~'o+.ioo
R£II&TQA ~•• 1~ 11 .01"' c. t.loo
AJtl'10J II,'K I' .J~$ r 1e-Ot.100
IItIJITOR.TIIM. 10K 101 t SI01.ADJ I.TRN

1(1 • O••T.~R' 101 a S101_a J 1. RN
AllllfO. TIIM. ZOK 101 , I' t 'D~ I.T~"
8EallTO aT MA iO~ 101 e '1ol·AD" 1.1RN
R£81ITO ~.,'~ II .01 , le-O.·IDO
~(. ITO '.11K 1* .01 P C-Ot-IOO

Ilf'II'O~ I K II ,01"
II IlirO I.jlK II ,oS
II111lTO • alK II ,0'
Atl 1101 '.IIK 11 05 P
A IIITO '.11K 11 ,Ol~ F

l

I

I
I
I

10

3

II

l

HP Part
Numbe

1'10 l.a5J~
J'Q I OOU
l'OI",~Qn
1.0 I.~on

'lao·UI'

IUO.O 17i'

IUO-Gln
!J005.0011

l'lIS·UII
188.0020
U"ha'02{)

0.'I·?'25J
0,'1 1'IU
ol"·?rn
lI.te.12.111
0191.flU

il'.,ec.n7'f
il'1.a-.U7.
o,,I:0012i
h',b1IU
fl 9 ·n
aIU.UI6
al.&·~I'Q

a.'e.UUa/o'.·'"1o.,e.,,,,
O/lU.7!'tlI
69Jl~~2 a

u96.?IJI
itOll·i 21
01••ue..
al.a·'lSII
0,"6.7130
~"'l.nu
o.'••nu
o..a.12li

0Itle·7Zjl7
ll'....71.0
0111:8.72'0
nn.lIQfAO
i1U.Ul2

iHII..UB'I
Z aO.UIIl
~'OOdSHI
aua·ll:,11
a6~I.nu

0191.726.0
0,'1_'253
onhlU'
a.,.a-nu
06Q .lin

12011 0 II

I n OZlll
1855 ooiO
la5S-oUo
IBiSS 0010
IIS!"OUO

lus-ono
lIu-nu
la'5-00A:0
la"Jl 040<
18 t-o~~

Reference
Designation

, .un
&3 ~u

*l'~U
&Jt~2Q

I) l

lIP/PI

UFlJPt
u"P)

"J"'~II

AI t
A1G1i
.,S'll
A] II.. ~

U,
A5101
AJIaB
Isa.
UDIO

UDn
Ullu
ISQIJ
"ilIA
ISDI5

AJQa
UIlI'
AJQlI
,1JlI'
U;20

UIUI
ugl!
U;.n

U~1
.SAI
URI
URII
Ull5

AUt
IJA1
URB
IIR,
AJAU

URl1
IJIIIZ
UIII)
U.IIIQ
Ufll~

I\lllio
ISIlI?
UIIII
13"1'
,UIlU

.JRU
&JAU
URn
UF(ill
URi5

.3<1I~'
IJlli?
11Bl'B
URI'
AJRJo

UIiJi
AJIl'i
UflU
U"9H
"'JAU

IJIl'lfl
AlAn
nAJe
'J,1I1'
II,~Q,Q



Repl~Geable PartsModel 8'6242D/86245A!8625:0D

Table 6-2. Replaceable Pants

6-9

CS.I/:I~. to-.fl:I~Q
CJ,·I.I.a.To.ltOQ'J.Q
n.50X50-J
C·J·rll-'f0·l00I.0
C).I/••TO-IOO_,-,

cilon
C.1QSS

3.101-un
.3-101.1 i',J

Mff Part Number

C3-118'-"0.1 oj 2.0
C3.118.TO':';51-11·0
C3.I/&-TO....U·II.'
CJ• .I/i·~ T0'.1'0'0'.,
IC1.l/&.TO.90~f.'

C3.I/&-To,;'·on.,
C3·1/&.TO·1003.a
C3·IIt.fO.ICln-G
C3.1/&·Ta-I3H•.G
CJ.I/&.T~.lItI2~G

CS-III.Ta...nn..g
HSOXIOZ
UPiQj
~"I/~-lO-IOO~.'
~-I/B-TO-1002-G

U501lU2'
CI-I/I"t'O.IO:O·R.O
c3.(;i.to'.Ji·h~0
C)_l/i_ TO. 13')'1.0
e3-1 I J.\f 6:i. I (faa.o

C3.1/&·TO_IOOI_0
I2P'RH6K .
·C3-·I/&'.TO-.ZI-I'.O
'C·J.lt('.•fO"II·I.~
CJ-II."·T,O."I~OO~.O

508.6-6277
50.86-7290
5086'~6290

5.o".~7:U5
5'086_6215
50U-'729)

50_86-629')

5086-72'98
5086-6298
86245'-60010

nUO

2UIO

284 0
2'41'6

2054.
211S0'
'"S00

m=:
14.sao
2-;';".
III;'••
211546
2U06

2'U:.,
30'13
0'~1111

,Z!l.5Gb
I·as..

. 28480
28480
28480

I'iIIfr
I Code

24.S,!!'
~\lU;~::1:::
US••

141511.
141.6

m:t
2u06'

'.5".1.5••
109.13:m:

~.u,~8rOR-TRMR 5K 1'0.' C IIO!d.OJ I.TRN
8EJJ(IT,0'R lifo 1'1 ,(j'5~ , Tclio••joo
RF;U1rOR S,UK I' ,05W '-T,Ci:9,';100
REIlnOR 13,3K II( ,0511 , TC.O.-I·OO
RlitaroR 10K IS ,OSW , Te.O •• IOO

REellT9jl H 11( ,~,~w F TC.O•• IOO
REIUTOR-TRMR lOOK 1·01 C UO!dDJ I.TAN
REunOR G,Z~K IS ,ll,Sw 'fc.ol-roo .
RU:UTOR Sl,lk II ,OSW f TC.O"I.OO
R[II.~O~ 10K IX ,~S~ , tci9'~100

REUlT:llll iOK II ,o'h , TC.Ot-I'O'O
RUlnOR ·I1,5K 11( ,05W , TC.O.'.I'OO
RESISt,O,R ·3.JIIK IS ,0'\;.' .1'-0.-1,00
RUUTOR 100 II ,1.2,,~ F 'I:C~o.-I'OO
RUU.rOR :3.H U ,n'w F TC'O'.I~'O

,U8a·TIGR Ik' II ,125)'1 f TC.o..IOO
RUf.,r,giI 'i·,~IK· II ,Q51l ,-;T~.o+.~o,o.
R£a,l;U.O.R lOOK 1·' •.0Sw f TC~O.~ I 0'0
RUUjTiOR U,IK IS ,OS\;- F T.C-O~.I.OO

RE~I'TOR 5,IIK I~ ,OSw F TC-O'-1~9

RUUTOR h21K II ,95W F .T.e.o •• I.OO
RralsioR I~. I' ,I"" , Teio•• IOO
RU_UTgR IK IX ,05W , ,le.'.o.•• loo '
RU:I'.~J,O.R n" 6K 1·~ ,O,~ ,F TC':O.~ I,O~O
R£U:n..OR 10:OK III .,00W , .TC)'O.. IOO

RuurOR .~"IK I'. ,.OSIt , TC·.O.-too
RE~:I~8-r1lR lQJK ~* ,OS!" F T~~O •• IOO
R!8lerOR-TRMR 50K .I·U e nOE ••O~ I.TRN
RE.8,'1·,UOR' I'OK Ill' ,O'I,W F' "C.'O•• IOO
RE81.TOR 10K IS ,OSW , TC'O'.IOO

,,£~~ltqR 1M ,~ ,"W ,~ T~i~e~~/.900
REUnOR 1M U ,251! "e r.....aO'Ii't..9:00

l~t:T!:H.'~ OPOT-NI 'U8MIN IA 1'20Y~C :P.c;
IwnCH-8~ OP.OT- , aUIMlN 2A 1120'V)C' PC

Ie 0; 4 P TO·99
IC OP IMP TQ,~.99
lC a~R CM08NON.tNV ItE·. l.tNP
lC GAoi',I· eM,O:& '~~NO ';.U)I> 2.1Np,
Ie OP AMP TO.99

OP AMP T·0.99

lOy ,~ ~9·1' P.O.IW TC ••,~6'
10V ~~ 00~)5 PO.IW TC.',OOI
5,11 Y ." 00-7 P-9.., aw Tc,•• , o,o.,~
19,~f>,V ..5,S OO,ii~ P,~i1,.J'j Te~.,o7.J.'
a,21.Y .'S,S ·O.O.•t ".0.,4W Tc.. ,o:~n

Pl0·OE.ZNR S.IlY!'x DO"" pb'.,4~ TC ••• oo91

OICU'_~'fTORI 5, .9,.O!'lZ, J-U't/O
~,~OR U.2Q.20 ~~L.'M' .

RE~'TORED 508~-7274; E~l:trANGI' R.Ell lIltED
08C%U~A·rOR, &,O.12,a GMi, ,-,UNO

l~Ofl.:J,U50D ONLY)'
'RE8.'J:O BD 5086--7217; 'EXCHANGE REQUIRED
08Cl~LAT I !,,·'.J,2.• 4 ..0HZ CU2'o5A ONL'V)
RES C BD S~lI'tl-n'l'O; 'E'XCHANGE REQUIRED

RUIITOIl la.7k U ,05W f T,~~O'-IO'~
iiUi'nciA S',Hk U ,0.'" f TC.'Oo.IOO

, AE:8:18JOA 5,IIk !-X,.OSW , T(;,jOO.I'OO
RE&I&TO/l ~OK I' ,O'W f TC.O.-IOO
AEHITO'R ,'O,9K II ,051< f' TC.O.•• IOO

RE81&TOR 90,9K I' ,'51'1 F IC.O•• IOO
~E:~f8Toii lOOK II ,!!5W , TC·io •• IOO
Ru,~'nOR 147K II ,.9,'1'1 f TC.o.. IOO
AE8fin.OR InK II ,'05w , TC.O••• I'O,O
RE8f_TOR ~&,IK I~ ,05W F TC~O •• joo
RE.UITOR n,:tK II .0511 F TC.O'.IOO
!I.t·II,I;T,ilR-r:~MR I~. I·h C &I.I?~·'OJ I·TRN
RUH,TOR.·TRMR 20K In C 810E.·~OJ 17.TAIl
RE&'~.~TDR 10K U ,~!W ,- ~41•• 100
RESI.5TOIt l'OK 1'1i' .05\\1 f T~"Oi< 1'110

4
I
I

2
I
I,
I
I

I
I
2

2
I

Gty I DescriptionHP Par:~

Number
oii.,e.7,204
,~6 ~"il';7i2:' 3
.U9&·7U3
01l9h7211:0
0098·7283

0.',~·7·2,8J
·0.ge.7U4
06J8.7,~8'e
00.9&.-72&7
0~;e.7280

OUhlO'5
. OUS·I051

3101·1273
Jlol·un

11":/1.0.092

:m::~,~:~1
l&lo·t'U&
l8Io-oJ'51

1'&1••0092

5086-62N
~8b-~2'111

t;086~621l0

~;b.UJ.5
5086-§.215
~.O&··7ZH

(86245A OP DOl). 5086,.112$3

(86245A STDD 5086~7298
Cai~45A SWD) . 5016-GZ9a

a62~5-~-o·010

Reference
1I1esigIJation

URU
)"jRU
hllu
UIl..'
&3/1,7,.0

'3R71
A3R72
UMS
A3Ma
"sUS

~,]/lill

A3~42
A3114]
~3R4,~
"3~G'

H!l!lO
flRG7
"jRG&
A'JR;a:9
Hliiil

A3 11 'I,
N3R52

:~'l~A]R5,

f3UI
AjUZ.
UUJ
AJua
AS ,

'A3Uo

A3NRI
U.YR2
Aj,Y~Jnt:;
'3YA.

&. <;8 2 2U'J

.....4 062420)
U ~8'62 ,ODD

~h2, D)
t&2Jj~t<.~
(a62"'~A)



Replaceable Part Madel 862421)/86245A./86250D

Table 6-2. Replaceable Parts

Mfr Part Number

U'OI)·~o7

~nJ 21U
lu)-nu
lUI nn
l1Il·itjl

LU<l·L.'.
lilU··Q<n

.'O,hOOlll
• AOI·UII\

lUI l.e~

Illl 1.1.

Mfr
Code

1'4'0
ilQIO

in-IO
21UO

1110

21Uo
21 10
2' 10
21.10

IUIO
1111'0

1....0

,llIaco

Ill'*,

Description

I Q ~TOR NOT ~SSIGNED FOR ij~ ~~A'

J5DI~TQR CO IO~ UO QNL)

• c~·!T IC IhUi!lT 011 t. II

CON ECf~.fG~ t NT .~t
CON reTO~.I; c N '~f
CONNICTO~.IG C NT IKT
CONNICTO~·'G CO IK1

CONNie' II ~c to~ IS.CONTIIIOw 2 II ~I
CONNIe 011. C EDG! .-c~ }~O~ 2 RC~I

UUIIS. ONlion

O~OD&.~fN

~IO~(. EN

"IIIE 21'. ~vc 1_22 IO~

IRE~OVtO '011 O~ IDN (01)

DIOD~.l ~ S.IIY 5X D.' ~O-. ~ fCI•• 009,
BIODE,.ZNII !I.IlY 51 00.' ~ -.Q,~ fC-.,etO'l1

CO~~IC OIl.IC lOGE ".co /~O~ 2-110#.
eo Nlc O~.'C EO;I I'.CO illO~ 2 110 •

"'IN, " I tE CO NEe

'8al~ILY. REAR 1 TE~CQH let

,ac~IT.IG I ••CON' OI'.~lDR

IK 1. ~~N I T -Or.IOO

2

2

2

eference HP Part
Designation Number

ht~1 l'OhOd3
,hoc 11'2 19111.00U

hI IH9."l!D4S

'YR~ .,U ~O·QI

lloYlIl '9U.OO~1

Ullc~2 Inl·un
".Ill] IUI-18h

tl 'Ullcl/lOU"

UJl 12~O.o~07

i?"~1 12~H·UU

""P2 laSI.lISl)
ATIIP3 In1-""11
UN Q lISI·lilS

.l~u 1251-....
nUll (S62<;SI\J USI OaTil

". In 2.'UU

UJ'I .&0<0 0507

&111' 0691·nJ.

it o f> -B"~~

A10 09GO-It"!lg

"51 (t\PT oo~~ ~9r.()-nrI9

6-10



Replaceable P.arts

Mtr Part Nllmaer

IZU-O,"U

~e"-,OI'2
2NJn"

1'290 -'0045

0'1$5-0 III

Mtr
Code'

11410 0111-1650

".I'll AH1<O-1-<f""I9"L -,

aun 2100" 'no
II 0 ! I 00,.""1

u.s", Ch l'l,hTihln..p;,!"

2111.0 1101-0010

IIno

lI'liiO

11410

16,1110

uuo
uno

II 'Q
au!,o
01''''

aUlo

udo
I ,14'&0

2I~10
ZIUO

(86it Ul
(iU4ioi
C,eoZ500l

Coli,t l'ON 0:0 I)

Description

.'DAM,[R-CO ~ RUNG ",-.IelA IeI-. "
(MOD·~avu, a'2"Ole6l'~D O~"Tl

ca, ~cra. ,,-PIN M MICRO RII!ON

TRAN.I.TOR PNP 11 TO-) PD.15~N 'T.4HHZ
TRANSI'TOR N~N JNJ~54 11 TO~6\ PD)2,W

R!tlaTOR_Y'R CONTROL CCP i~ In Ole
(,'OWljl-LIYII. l

R~.'ino,ll-Y't.!l CO/,/T,lIO CC~ K lU'\.IN
CgalN)

REm~t~~/~(f~~ ,.IUW ~ TC.O"lLOO

SWaCH,-I!. DPDT-NS MHi,TR ~~. 1'lSy,'C/O'C
L,R~ D~"-Q.H'

l~f~eH-.L DPD'~Na MI~~ ,I. V25vaC/DC
('~LC'

IwtT~H-'~ DPJT-NS ITO ,5. 121yit/Dt
(~M.NO,llM-PIl.'

.~TEIlCC!~~E,C;T cu~rt:.,__RU~_
COt/~(,c",liR ,1,'-PI/j lcl'RE,Cta:/i;Ul:'R
INT,!RCONi'l:ECr C,alLE', ')lON'T
CONNECloR l'6.P;IN /A ,lIECUNiUL"R
CULE. "" 1~O-H6D:LI.'U4S'. OHliV)
tAB!:I; ~, no-;(oo. (-'ti242g~ ••UO' DNI. "

C41~f 'SII~L~. H oRlyE , VELIl.Ow
C~I\.! "St"'BLV~ '''' INPUl, GR!!~
C)~'~, 'ILTER_COUPLEA '1.2420,162500;

oeTloN ~ Il ,.
C'IL~. 'ILfER-COUPLE" '1.,4$" OPT ~Ol'

CABLE A~5E"'B 1rr Ii\.~ -0 T, BROWN ~op;r O'ltl)
CMLI!:, RF,;- F-IHER-BllJ.irtjElul (f8'li2"~A ON Y<)
It)li E, ltF j"n~ER-B !lo~!;kU(Oli2'dI)Ji2J5j1lY'Or:l"Y

I
2
f

I,
r
a
2

CH,~aaIa, MOUNTED P.~TS

lDETE,(,TOR ASSE",aI,;Y, ~,opn n,01)

DI~ECT~a~"L eaItlP~I~ j:OPTlOIiI 001)

~ED_VI.r8~[ Lu -I ,.aoou~; ~.SOH._H.~

FlU: AS-SEMIltV C:S6:1t.2Q Ql.lL9')
F]bTER hS5EM~~~ (Il61~~~/8r,2~6u ONLY)

I CONNICTOR, )l~ DUTPUT
CONNEC~O~~~~ ,INC '1M aG1 DC~-~R 50-OHM

'I'~IT INPO,N
i! ,l:0lll,NICrOR-U INC ,ilcl a~~- OL!-'R SO"'Oil'"

C'''')

CJflN(~TOl~ sNt'1 IGL-HO"I-'M 5~wO iii
C'RIC, RI'IRENCE) -

j,

Ji
1
I

HP Part
Numher.

U~I-0U

UH-0212
I &511-0 0'12

IlS0-DUI

IUil oon

1\250,-13'1'

IUo-ISQT

2'loo-ana

2100-!~.2

O;l5hoJ~1

OQ~~-Olll

1~'10-0)i!!J;

ilJ>3"~-1000lj

Il67"S-1~illll5

JIU-001'll

, 31 OhO'010

IUl-010.

lUI

Reference
Desigpatien

C~I

DCl

..II,

wHli'l>2~5A op~

W7
1018 ~.II62'l-""'~
lila (8b24,Zl.iQ)

Mod~l 86Q42DfS6245A/86250D



R place hIe Parts lJ,11odtl 86242D/8624 ~ A/862S0D

Table 6-2. R placeable Pan

Rete nC8 HP Part Oty Description Mfr Mfr Part Number
Designation Number Code

hl5~-OilO. '" n:il!~-~oQI'
ell'l5~ -O~ 021 IU~~ -~ 0,021
e6~S~-20oU '~!00\2DOU
itHo_l00l ,I ii!5"-l,..lD 0370-1:001

0170-1101 ce .1l!-IK_ID itl~,IO

50'~D-.~111 HI 2.080o. ~o. 0052 214'0
1 OO'-U611 11410

genl-210 n~.lc U7'Jl"'iIO
0010"'2-210 I'IQIO OO.t'.lIO
U6.11-l0051 J,UIO oUU-iOCII
UflU-2otll2 21"0 1a~i>hIOCl.t
IU,O,-ItU UllIo I~U-II'II

to uau ~; TI

IU~ -uoU I 0(6) ".80 IUll-nool
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Model 86242D/86245A/86250D

SECTION VII
MANUAL BACKDATING CHANGES

Manual Backdating Changes

7·1. INTRODUCTION

7-2. This manual has been written for and ap
plies directly to instruments with serial numbers
prefixed as indicated on the title page. Earlier ver
sions of the instrument (serial number prefixes
lower than the ones indicated on the title page)
may be slightly different in design or appearance.
The purpose of this section of the manual is to
document these differences.

7-3. With the information provided in this sec
tion, this manual can be corrected so that it applies
to any earlier version or configuration of the in
strument. Later versions of the instrument (serial

number prefixes higher than the ones indicated on
the title page) are documented in a yellow Manual
Changes supplement.

7-4. To adapt this manual to an earlier instru
ment, refer to Table 7-1 and make all of the
manual backdating changes listed opposite your
instrument serial number or serial number prefix.
Perform these changes in the alphabetical se
quence listed.

7-5. For additional important information about
serial number coverage, refer to INSTRUMENTS
COVERED BY MANUAL in Section I.

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

Serial Prefix Make Manual Changes

1746A, 1706A A
1709A A,B

7-6. MANUAL CHANGE INSTRUCTIONS

CHANGEA

Page 6-4, Table 6-2:
Replace with Table 7-2.

Page 8-11, Figures 8-13 and 8·14, Service Sheet 2:
Replace with Figure 7-1 A2 YIG Driver Assembly, Component Locations (Change A) and Figure 7-2 A2
YIG Driver Assembly, Schematic (Change A).

Page 8-12, Figure 8-15, Service Sheet 3:
Replace with Figure 7-3 A3 ALC Assembly, Component Locations (Change A).
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Manual Backdating Changes Model 86242D/86245A/86250D

Page 8-13, Figu re 8-16, Service Sheet 3:
Replace with Figure 7-4 A3 ALC Assembly, Schematic (Change A).

Page 8-15 ,Figures 8-17 and 8-18, Service Sheet 4:
Replace with Figure 7-5 Al FM Driver Assembly, Component Locations (Change A) and Figure 7-6 Al
FM Driver Assembly, Schematic (Change A).

CHANGES

Page 7-8, Table 7-2;
Change A4 second entry to 5086-7127; OSCILLATOR, 8.0 - 12.4 GHz, X-BAND (862500 ONLY)
(INCLUDES WI1 AND A9).

NOTE

HP Part Number 5086·7127 is no longer available. If A4 Oscillator fails,
order YTO Replacement Kit, HP Part Number 86250-60043. Changing to
the newer A4 Oscillator also requires changing W11 to HP Part Number
5020·9155. (New W11 is included in YTO Replacement Kit.)

Page 7-9, Table 7-2:
Add "(862420)" after W3.
Add W3 (862500); 86250-20031; CALBE, RF ISO-MOD.
Add "(862420)"; PART OF A4 NOT SEPARATELY REPLACEABLE.

NOTE

If A4 Oscillator has been replaced with HP Part Number 5086·7277 (part
of YIG Replacement Kit), W11 is the same part number (5020·9155) for
both the 86242D and 86250D and is separately replaceable.
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Model 86242D/86245A/86250D Manual Backdating Changes

Table 7-2. Replaceable Parts (86242D/86250D Change A)

Reference
Designation

AI CI
'Itl
AleJ
AlCQ
Ale!

AICo
AltT
AlC~

AlC9
AlelO

AI CII
A\q2
AI ell
AICIQ
Al C1$

AIClb
~ltl1

Alel8
AICl9
AIClO

AIc21
~ICll

AlCB
&IC24

AleRI

AIJI
AlJ2

AI~ I
AILl

AIQI
AIQl
AIQ3
AIQ~

AI05

AIQo
AIQ1
AlgS
AIQ9
AIOIO

AIRI
~IRa

AIR3
AIIQ
AIR5

AI"o
1\17
AIRI
AIR9
AIRIO

AIR\I
AI112
AlRn
~IRIQ

~lR\5

AIRlb
Al~\7

AI~IB

At~19

AI~ao

ll~21

A1R22
AIR23
1112~

AIRlS

AIRlo
AIR27
~IR21

AIR29
AIRJO

HP Part
Number

OloO.QOIQ
OlbO.QOIQ
0100.'1'0

0IbO."06"
0100.40S"
OU>O.~OI"

0140.0197
0100."01"

01bO.Q08Q
0160.0110

OUO.Q08Q

016 0.Q 084
0160.40lQ
OloO.QOU
0100. Q08Q
01&0.0116

0180.0110
0ISO.OlI6
0IsO.11"6
0100·J879

l'OI.oon

1250.015T
Il50.0iST

0100.101 0
01000101 0

IS5S.0241
ISSS.02"1
I US.CilCI
\SS~.OQOQ

ISS~.O~OQ

IS53.03l Q
ISS4.01H
I&SQ.0J32
ISS400]32
ISS4.039,

OOOs.Ji So
2100-2S7't
OH1.0Q Qi
oH1.0Q"l
lIOO.ZSIQ

o7ST.O~Q'

oH7.04H
01S7.04Q2
0151.043S
00'1.]1'0

07S1_021~

0151.0JQ~

069S.]~22

2100·ITI.
0&Q.·JI>2l

06QS.0084
0&qS.3Q~0

0751.03"6
07S1.0lco
2100.IHS

2100.201>0
0~98.3620

0&oe.3020
0098.00S4
0157.0~lb

2100.I15S
0~98.3"~S

07SToOC"Z
07~T.0260

o096_006Q

Oty

]

2
2

2
I

11

J

Description

NOT iSSIGN[D
NOT ASSIGNED
CAoACITOR_rxo .IV' •• loX ~OYOC eER
eAPACITOR.rxo .IV' '.lOX Sovee eER
eAOAeITOR.rxo 30P' ,.SX lOoyOe MICA

CAPAeITO~orxo ,IV' •• iOX ~OVOC CER
CAPAeITOR.rxo .IV' '.lOX ~OYOC tER
CA'AtITOR.FXO ,IV' '.l~X SOyOC CER
CAPAeITOR.'XO IsoPr ,.SX 100VOC MICA
CAPACIToR-rxo ,IV' •• !OX SOYOC eER

CA'AcIToR·rXo ,IV' ,.20X SOVOC CER
CAPACITOR.rxo ~,8vr'.IOX lsvec TA
NoT ASUONEO
NO T iSH ONE 0
CA'ACITOR.FXO ,IV' •• lOX soyec eER

eAPACITOR.Fxe ,IVF '.20X SOVOC CER
CAPAeIToI.rxo ,IU' •• lOX 50voe elR
CAPActTOR.,XO ,Iur •• lOX SOyee eER
CAPACITOR.,XO ,IV' ,-lOX SOyOC CER
CAPACITOR.,XO 0.8vr'.IOX 15YOC TA

eA'ACITeR.,xO 0,8ur'.IOX lSYCC TA
eAPACITOR.rxo 0.8U".IOX lS¥OC TA
eAPACITO~.'XO ISV".IOX ZOYCC TA
CAP&CITOR.,XO .Olur '·lok 100YOC CER

OIOOE.OEN PRP ISOV lOOMA 00·7

CONNECTOR.R' 5MB M PC 50.0HM
CONNECTOR.R, 5MB M PC 50 00HM

COIL.MLO O,SVM 10k 0 1 50 ,1550X.J7SLO.NOM
COIL.MLO 6,SVM lOX 01 50 ,1550x.J7~LG.NOM

TRANSISTOR M08'ET N.CMAN !.MOOE TO.72 'I
TRAN81STOR MCS'ET N·CH&N !.MOO! TO·71 'I
TRANSISTOR M08rET N.CHAN !.MOO! TO_71 .1
TIANSISTOR NPN 81 TO-l& POIJoOM~

TRANSISTOR NPN 81 TO ol8 PO"JoOMW

TRANSISTOR PNo lNl'OSA SI TO.J' POloOOMW
TRANSI8TOR NPN 81 TO-J, POIIOW ,TI50MMZ
TRANSISTOR NPN St TO.J9 PDII~ 'TI'OOMHI
TRANSIITOR NPN SI TO·]' PO-IW 'TI'OOM"Z
T~~N81ITO~ N~N II TO·J9 PO"IOW ,T,SOHHZ

R!SIITOR l,lT~ I~ .Il'w , TCIO,.IOO
~!SISTO~.TIMR SOD lOX e IIO!_~OJ I.TRN
R!8ISTOR 10K IX ,ll'W , TC"O •• IOO
R!StSTOR 10K IX .ll'W , TCIO'.IOO
R!SISTO~.TRMR 20~ lOX C SIO!.~OJ I.TRN

R!SISTOR 10K IX ,IZ5W , TC-0 •• 100
R£81ITOR 10~ IX ,11'W , TC-O.-IOO
R!IISTOR 10K IX ,lZ!W ~ Telo •• IOO
R!81,TOR ',II~ IX .IZ5W ~ TCIO •• IOO
RESIITOR I,J7~ IX .llSW , Telo,_loo

R!IIITOR I,ll~ IX lla'W , TeIO'.IOO
R[IIITOR 10 Il .ll~W , TCIOo.100
RfSlsrOR IlO 'X lW MO TCIO •• iOO
REIISTOR·TRMR SOO 10l C TOP.~OJ I.TRN
R[SI8TOR liO 5X iW MO TeIO •• iOO

R!SI'TOR 2,I'K IX ,li'W , Tc"O.-IOO
RE'ISTO~ 361 lX ,IZ5w , TCIO •• IOO
R[IISTO~ 10 IX ,li5W , TCIOo.IOO
RESISTOR 10 IX ,li'W , fCoO'.IOO
R[SI8TOR.TRMR 10 iOX C TOP.AOJ I.TRN

RESISTOR.TRMI 50 iox C TOP.AOJ I.TRN
RESISTOR 100 SX lW Mo TCIoo.200
Rt'ISTOR 100 SX lW MO TCIOo.loO
RESISTOR i,l5K IX ,J2'W , TCIOo.IOO
RfSISTOR 'II lX ,Ii5w , TCIO •• IOO

RfSIITOR.TRMR IK SX ww SIO!.AOJ I-TRN
R!IIITOR 1~8 IX .llS~ , Te-o.·IOO
R[81'TOR lOK IX .12Sw , TC"o.·IOO
RE81STOR lK IX ,li5W , TCoO •• IOO
Rfl18TOR 1.I'K IX ,li5W , TCIO •• IOO

Mfr
Code

28"80
aUIO
~&Q80

~IUO

ilUO
UUO
7Ila
'UIO

nuo
SU&9

lU&O

itUO
UUO
HUO
~'4I0
sun

SUI'
SOl"
SU8'
nUo

UUO

i!8~'0
za~IO

UUO
UUO

IIUQ
IU2"
18'14
nuo
UUO

OQTIl
U~&O
nuo
nuo
uno

lQ5QO
2i14~~
'.~-usu
Jo.u

'~54"
USU
1~540

'U46
,ua!>

Z~IU
2~SU

,U80
TJl18
U~IO

znu
lQ5~b

U5~6

,asu
U"7

TUU
UUO
llUO
USU
usu

nuo
laS4&
2Q50&
2U4~

usao

Mfr Part Number

0100.a080
0160.11010
OlbO.21'9

0160.401~

cuo.liou
011>0.1l0U
OMIS,IIIJOJOOWV1CR
ouo.oou

01&0.0014
1500UU'0]58Z

oaO-~OS"

OLoO·oOS~

OloO-OOU
01oO_1I0U
OlbO-~OU
Isoou,x.onu

1500llUX90U12
IIOOUSX90UU
15 001 ,ex.OlOU
olbO-un

1'0\-003S

luo.on7
lIS0.0l57

9100-101'
'100-1"1.

.011'
10115
.0115
LISa-oooa
ISU-O~O~

INJ'OU
18lhOS,S
1154.0$),
181~-OUI
ISIhO)"

Chl/loro.UYI.'
1T50xJOI
ChI/ IoTo·IOOI.,
CO.I/S.TO·IOOl-~

ITSOwJoi

CO_I/,·TOoIOOl·'
Chl/lota.L 0001.'
ca-1/8·tO-IOOOl.,
CO-I/.·To·IIII.'
Chll.·TO.IHI.'

Chl/l-ToollU·'
CO.I/"To.IO~O-'
OoU·Jel,
U~R500
06U.1UI

CO.l/a-TO.'111.'
CO.1/8.TO·SIJR-,·
eO.l/e-To-IOAO.,
CQ·I/I·TO"IORO-'
JU 9H·I-20R

"PRSO
oon-JUO
00'1-)620
eO.I/I.TOollIl_'
ehl/l·to-51IR.r

lI00.1718
ChI/S.TO-JUR.,
chl/&oTO-IOOl.'
Chl/&.TO-IOOlo'
eC.l/hTO.llll·F
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Table 7-2. Replaceable Parts (86242D/86250D Change A)

Reference
Designation

A1R3I
A1RH
AIRB
AlR3U
AIA3~

AlR3b

AIUI

AIWl
AlW2
AIW3
A1W~

AlW5

AIWb
AIW7

A2 (862420)
A2 (86250D)
A2Cl
AiC2
A2C)
A2C~

A2C~

AiCb
AiC?
A2ea
AiCq
AlCIO

AiCll
Aica
A2CI)

AlCRl
AlCRl
A2CR3
A2CRU
AiCRI

AiCR~

AlCRT
AlCR8
AiCR'I
AlCRIO

A2CRIl
A2CA 1Z

a2'1

A2 K)

AlOI
A202
A203
AZOij
A205

AiOo
A207
A2g8

A2R1
A2R2
A2R3 (86242D)
A2RJ (862500)
A2R4
A2R5

HRb
AlR7
A2R8
A2Rq
A2RIO (36242D)
A2Rl0 (86250D)
A2RII
A2RI?
A2RIl
A2Rlij
A2RIS

7-4

HP Part
Number

obqS.)U~o

07~7.04Qi

0757-0UU2
0757-0416
015700ijOl

0757.01H

IS20.0H3

SI5q.000~

815q.000l

IZOO.O 113
lZO~.OObl

SUUl.bOOlb
80250-&0024
0180.009~

OUO.02'11
01bO.0153
0180.0i2S
OlsO.OI97

0Ieo.l257
01bO·0302
0180.0356
01b0.21.~

OlbO.21~'1

01b0-_1~~

0110._180
0180.2186

1·01.01~~

1'101.00a5
1~01.00l1

1901.0025
1'101.0025

1~01.015~

1~10.0016
1'101.0025
I~OI.OOn

1~01·002~

ll10-00~T

oQ~0.0815

18!4.0~0~

lS5).0050
1151.0010
1S5UoOUO~
18SQ.00n

185Q_OUOU
1113·0038
la5hO~Ou

0757-0397
0598->447
0311-1665
0811-1668
0598-3102
0757-0441

075T.Ol~q

075?OU01
0757.0~ij~

0757.0UUi
0757.0290
0757-0279
oo~B_0083

075700U~

2100.3103
075T.0~QO

0757·0U3~

Qty

I

5

1

i
2

2
T

I

2

2
2
2

Description

RE5lSTOR 383 IX ,I25W r rCIOt.IOO
RE8UTOR 10K U ,125W r TC"Ot-IOO
RESISTOR 10K 1~ ,I2SW r TCIO •• IOO
RESISTOR 511 IX ,lilW , TC.0.·100
RESI8TOR 100 I~ ,llIW , TCIO.·IOO

RESUTOR 51,1 I~ ,125w F TCIO.·IOO

Ic 301 OP AMP To·q~

NOT U!lGNEO
WIR£ 12AWG w PVC Ix22 80e
NoT ASSIGNED
WIRE liAWG WP~C 1Xi2 aoc
NOT AUIGNEO

NoT ASelGNEO
WIRE liAWG WPVC l~i2 SoC

AI MUCELLANEOUS

INSULATOR.XSTR OAP.OL
HEaT SIN~ TO.5/TO.3Q.pKG

BOARD ASSEMBLY, YIG DRIV"R (85242D ONLY)
BOARO ASSEMBLY, YlG DRIVER (86250D or,LY)
CA~ACITOR.'~O 100U~t75.10X 25YOe AL
CA~AeITOR.'~D IUr •• IO. 35YOC TA
CA'ACITOR·'xD 1000" t.IO~ 200~OC POLyE
CA,ACITOR·,XO ZZU't.10~ 15~DC TA
CA'lCITOR·'~O 2.2UPt.IOX iOVOC fA

CA,ACITOR.'XD 10pr t.5X 500VOC CER 0•••0
CaPACITOR·~~O ,OI8U' .·10. ZOOYOC 'OLYE
CAPACITOR.'~O 70U~.iO.15~ 15~DC Ta
CAPAClfOR.'~D 30P' .·5X 300VOC MICA
CapAetfOR.'XO 30P' t.5X 300~DC MICA

CAPACtTOR.'xO 30P' ._1' 300VOe MICA
eAPActTOR·'XO 300U' •• ZO% 30vDe TA
CA'ACITOA.'~O 300U,t.aox 30YOC fA

OIOD!.~WR RECT QOOV T50M' OO.~l

DIODE.OEN ~RP 100V _OOMA 00.7
OIODE.GfN PRP 100Y ZOOMa 00.7
DIODE.GEN PRP 100Y ZOOMA OO-T
OIODE.GfN PR~ lOO~ iOOMA OO.T

OIOOE.PWR RECf UOO~ T50MA OO.U1
OIOOE.OE lOY bOMA IUS OO.T
0IOOE.GEN 'RP 100~ 200MA 00-7
OIOOE.OE~ PRP 100Y lOOMA OO.?
DtODE·G!N PAP 100V 200MA OO-T

NOT USIGNEO
OIOOE.SCHOTTKY

~USE 1a la5~ NORM.aLO ,21~,Z7

~!Lay ac IZyOC.COIL fa 30YOC

TRaN818TO~ NPN 81 TO.1S 'DI3~OMW

TRaNIISTOR PN~ II TO.IS ~013~OMW

TRANSISTOR ~N' II TO.IS '013~OMW
TRANSISTOR NPN SI TO.1S POl3bOMw
THYRISTOA·SCA To.5 ~RRMIIOO

TRaNSISTOR NPN SI TO.18 POl3bOMw
TRANSISTOR PNP SI TO.)~ POl1W ~Tl100MHZ

TRANSISTOR NPN SI TO.IS ~01300Mw

RESISTOR 68.1 1% .125W F TC=O+-IOO
RESISTOR 422 1% . 125W f TC=O+-IOO
RESISTOR .82 5% 2W PW (85242D ONLY)
RESISTOR 1.5 5% 2WF (852500 ONLY)
RESISTOR 46.4K 1% .125W F TC=O+-lOO
RESISTOR 8.25K 1% .125W F TC=0+-100

R!SISTOR 21,5~ IX ,lZIw r TCIO •• IOO
RESISTOR 100 IX ,liSW , TC"Ot.100
RESISTOR IZ.I~ IX ,12!W , TC'O •• IOO
REIISTOR 10K IX ,Iilw ~ TC'0 •• 100
RESISTOR 6.19K 1% .125W F (362420 ONLY)
RESISTOR 3.16K l' .125W F (36250D ONLY)
RESISTOR ).~bK IX ,I2SW r TCIOt.IOO
RESISTOR 12,IK IX ,I21w , TCIOt.IOO
RESISTOR·TAMA 10~ 10l C SIOE.AOJ IT.TAN
RESISTOA T,~K IX ,I25W , TC"0.·100
RESIITOR b,ll~ IX ,lilW , TCIO •• IOO

Mfr
Code

2U5Ub
lU5~o

U~~o

2Q5U
1"'46

2~IU

IIHU

2U80

28UO

2&480
28480
562S Q

5021'1
leQIO
sun
SUlq

28480
UUO
UOOI
IIUO
uuo
U410
OlOOI
OeOOI

aeuo
zlno
21410
2USO.
Uuo

21uSO
28UO
UUO
2UIO
2UIO

28080

71~00

21nO

1&410
2&a10
lanO
UuO
Uuo

IaUO
UUO
2UIO
24546
24546
75042
28480
24546
24546

iU'U
i~~~e

2GI~b

ZQ5Ul
UrOI
28480
ZU540
IQUb
Oil II
2GUe
IUGb

Mfr Part Number

Ch l/l-To·)u~-r

Chl/S-TO o looz-r
Chl/8·TO·1001.r
Chl/IoTO·51IR-F
ca·I/I·TO·IOI·r

e 4.I/ I .TO·51R1·r

11~9_0005

11!··000'

1200.01 n
1205.00~ I

IU~i-bOOU

86250-b0024
300107~021DDl
\50DIOlxqUUl
OIU-OIH
150DUl~.015U
UODUtx90ZOH

OHO.UIT
0\.0.0302
~~r2350T
01u.au.
OleO.lln

OI.O.IU~

OQ~~55QT

u,aUG7

1~01.015'
1901.0021
1Q01·0025
IQ01·00n
u01.00c5

I~Ol.0119

1910-001~

1901.00'5
1~01.002~

l'OI·oon

1~OI.• 05JQ

QMW·I

UQo.ola

InhOUO~

1U3·0050
1853.0050
1&5Q.OGOQ
1UhOO7J

InQ.o~oa
1851.00)1
lS5hO~O~

C't-l/8-TD-6SR1-F
C4-l/S-TO-422R-F
BWH2-S2/IOO-J
0811-1668
C4-1/8-TO-4&42-F
C4-1/8-TO-8251-F

C~.l/80TO.'1U.,
CG.I/I·Ta_IOI_'
Ch1/e-TO·US2.'
CG.I/I.TO·IOO'.'
M'~CI/.·TO.ol~l.r
0757-0279
ca.1/8.TO.1Qbl.'
CQ.I/I.TO·UI2·'
~3~ I03
ChI/S·TO.7S01.'
C.·1/8-TO-.811·'



Model 86242D!86245A!86250D Manual Backdating Changes

Table 7-2. Replaceable Parts (86242D/86250D Change A)

Reference
Designation

AlRlb
A2RP
A2R I 8
A2 Rl9
A2R20

A2R21
A2Rn
A2R23
'2R211 (862420)

A2R24 (362500)

A2 R2S
A,R26
A2R27
A2R2S
'2R29 (862420)

A2R2q (862,00)

A2R3C
A2R31
A2R32 (802420)

A2R32 (862500)

A2R33 (86250D)

A2R33 (86242D)
A2R 34

A2R34

A2R3S
A2R36 (862420)

A2R36 (86250D)

A2 R37
A2R]!
A2P1Q
HR~O

A2R U I (802420)

A2RUI (862,00)

'2R4i (862420)

A2RU2

A2RU3 (862420)

A2RU3 (862500)

AlRU~

A2R4S
A2RU~

AZR~7

A.RoS

A.RU9
'2R50
A?R51 (86242D)

42R51 (862 SOD)

A2RS2 (862420)

A2RS2 (862500)

A2Ul
A2U2
.2U3
A2u4
A2U5
A2VRI (36250D)
A2VRI (862420)

A2VR2 (862420)

A2VR2 (86250D)
A2VR3
A2VR4
A2VR5

HP Part
Number

0757.0458
01>98.3401
015700280
0757.0~bO

075700278

0757.0 401
0811·1178
2100.3109
0811.1145

0811.30S,

0811.1175
07S7.041~

07S7.04U\
Ob98.008S
2100.1101

2100.l161

0757-0464
069B-3155
0698-0082

0698-3155

2100-3161

2100-3103
0757-0279

0757-0'40

0757-0278
0698-3558

0698-3155

07S7.0Q42
0I>QS.3US3
0811.1052
075700UU2
obQ8.]IS4

069S· 4U44

2100·J123
07S7.0UbS
0811·1178
0811-1178
Obq8·0083

0511·1178
00qS·002~

Ob9S.3uJ7

Ob96.J~H

O&ll·IIQ5

O&ll.l0S2

\620.0221
1820.0223
\820.02']
IS20-0ll]
1520.019~

1902-0048
1902-3193

1902-3203

1902-0064
1902-0244
1902-0692
1902-0692

Qty

I
I

2

Description

RESISTOR 51,lK II ,l25W , Te-O._IOO
RESISTOR 215 1~ .5w r TC-O •• IOO
RESl!TOR IX II ,I25W , TC_Ot.IOO
RESI!TO~ bl,qK I~ ,12SW' ""OhIOO
RlSI8TOR 1,7SK IX ,12!N F TCIO._IOO

RESISTOR 100 II 12SW r TCIO •• IOO
RESI!TO~ 6,IQK 1* ,I25W PWW Te'O.-IO
Rf81!TOR·TR~R iK 10~ C 810E.AOJ IT·TRN
RfSI!TOR 2,I5K IX ,I2Sw PNW TC,O.·IO

(S0202D .ON~Y)

RE81!TOR 2,olK II ,I25W pww TcoO.-IO
(862500 ONlY)

R~SISTOR 4,2,K II ,I2SW PWW TC_O •• IO
R~!ISTOR 511 II ,Il5W F TCoO •• IOO
R!SI8TOR e,iSK II ,12SW F TC-O •• IOO
R~SISTOR i,blK IX ,I2Sw ~ TC-O •• IOO
R~SIITOR_TRMR 10K 101 C SID£.ADJ 17.TRN

(86ii~2D ONLY)
R~IIIToR.TRMR 20K lOX C IICf.AOJ IT.TRN

(SUSOO ON~V)

RESISTOR 90.9K 1% .125W F TC~0+-100

RESISTOR '.b4K 1% .125W F TCoO+-l00
RESISTOR 464 l' .I25W F TC=0+-100

(fl6242D ONLY)
RESISTOR 4. b4K 1% . 125\'j F TC=O+-IOO

(B5250D ONlY)

RESISTOR-TRMR 20K 10% C SIOE-ADJ 17-TRN
(852S0D ONLY)

RESISTOR-TR~R fOK (86242D ONLY)
RESISTOR 3.J6K 1% .125W F TC=D+-IOO

(86242D ONlY)
RESISTOR 7.5K 1% .I25W F TC=O+-IDO

(862500 ONlY)
RESISTOR 1.78K I' .125W F TC=O+-IOO
RESISTOR 4.02K 1% .125W F TC=O+-IOO

(862'2D ONlY)
RESISTOR 4.54K J% .125W F TC=O+-IOO

(852500 ONlY)

RESI8TOR 10K IX ,llSW , 1coO •• 100
RESISTOR IQ6K II ,1~SW r TCIO •• IOO
RE!ISTCR 2.61K I~ .I'SW pww TCIO •• IO
RESISTOR 10K IX ,Il5W , TC"O.-IOO
RE8ISTOR ~.~iK II .12SW F TCIO •• IOO

(8U410 ON\.Y)
R~8ISTOR Q,S7K II ,I25W F TCIOt.\OO

(8USOO ON\.V)

~~sIsrOR R,02K IX ,I25W F rCOO •• 100
ISUR2D ON~V)

R~SISTOR 4,42K IX .IZSW , TCoO._100
(S62S0D DN~V)

~lSISTOR J.16K IX .12SW F TCoOt.IOO
(562420 ON~V)

~ESISTOR 12,IK IX ,IZSN F TCIOt_IOO
CS6iSOD ON~V)

RESISTOR.TRMR SOO 101 C SIO~.'DJ 11-fRN
~E515TOR lOOK Ix ,liSW F TCIOt·iOO
R[SI8TOR o,I~K II .125W PWW TCIOt-IO
RESISTOR O.lqK II .liSW PWW fCIOt.IO
RESISTOR l,qoK II .12SW F TCIOt·IOO

R~8ISTOR O,I~K IX .liSW 'WW TCOOt.IO
RfSIITOR i.61K IX .SW , TCoOt.IOO
RESISTOR 13J IX ,12!W , TC,Ot.IOO

(h2QiO ON~Yl

R[SISTOR 175 II ,IZ!W , TCIOt.IOO
(SUSOO ON~Y)

RESISTOR Z,ISK II .12Sw Pww rCIOt.IO
(hUiO ON~Y)

R~SISTOR i,61K II ,I25W pww TCIOt.IO
(562500 ON~y)

IC JOI OR AMP ro-~~
Ic JOI OR AMP TO_94
Ic 301 oP AMP To.99
Ie JOi OP AMP TO·99
IC 723 V RG~TR TO·IOO
OIOOE-ZNR 6.81V 5' (862500 ONlY)
DIOOE-ZNR 13.'V 5' OD-7 PO=.4W TC=+.059%

(862420 ONly)
OIOOE-ZNR 14.7V 5% 00-7 PO=.'w TC=+.057'

(862420 ONlY)
OIOOE-ZNR 7.50V 5% (862500 ONlY)
OJODE-ZNR 30.IV 5' 00-15 PO=lw TC=+.075%
OJOOE-ZNR 6.3V 1% DO-7 PO=.4W TC~+.OOl%

OJOOE-ZNR 6.3V 1~ 00-7 PD=.4W TC=+.OOI%

Mfr
Code

iUS4.
l8480
i4SUb
l4S~0

i4SQo

ii~SU

01011
02111
iiOq40

20UO

07011
l4!40
14SU
US4.
Oilll

oa III

24546
24546
H54,

2.4546

0211

32997
24546

245'6

24546
24546

24546

24S~O

1Q540
aouo
245R~

iU46

U5~~

iQ5U

2"540

I4SR~

2QS40

02111
a4546
070ea
01011
2454'

07018
18410
14540

iUU

IUI4
11124
18U4
lIuq
04713

0471>

28480

23480
2R48D
28'80
28480

Mfr Part Number

ChI/S.TO.!11 z-'
ObU.]401
C4.1/8-TO·\OOI·'
ChI/S.Ta.U 9i·'
C401/S.tO.17U·'

CQ.I/S.TO·IOI.'
KPOl·ol'I·1
43P20i
IIUolfS.iil!l.,

11~.1/8.D.aoll.tl'·1

~P.I·oU'·1
C401/8.fO·511R.~

Chl/s.To·nH·'
CQ.I/e.To·'~II.'
OJP I 0)

4JP20J

C4-1/8-TO-9092-F
C4-1/8-TO-4641-F
C4-1J8-TO-464R-F

C4-1J8-TO-4641-F

43P203

3006P-1-103
C4-1J8-TO-3101-F

C4-l/8-TO-7501-F

C4-1J8-TO-178I-F
C4-1J8-TO-4021-F

r.4-1/R-TO-4641-F

CO_I/S-TO·IOOI.F,
CQ·I/S-TO-I'U-'
114_I/S.O·'*II-.l~.1
C4_I/IoT 0-1 001-,
CQ_I/I.TO_4UI.'

COoI/I-TO-4U I-r

CQ.I/I·TO.Q021-"

C4.l/leTO_UII_'

ChIle.10.)\ 't.'

Q]~501

Chl/'.TO-IOU-,
K~Ol·ol'I·1
KPU·61·l e l
eO-I/I.fO-1 ,,,.,

KPOl·61'I·'
0~'8·00h.
C4-1/'.TO·IJJ~·'

Chl/hTo.17I~.'

114011''iI1l-P

114 e l/'·0-1'II.tl'.\

LMJOIA
Li'4J01A
LMJOIA
LM30lA
MCI12JCQ

5Z 10939-218

1902-3203

1902-0064
1902-0244
1902-0692
1902-0692
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Manual Backdating Changes Maciel 86242D!86245A!86250D

Table 7-2. Replaceable Parts (86242D/86250D Change A)

Reference HP Part
Qty Description Mfr Mfr Part Number

Designation Number Code

A2V~~ 1901_0b9i Oloor_ZNR 6,3V IX 00.7 ~01,4W Te-.,oOIX 280&0 1901·0~Ql

AilWI NOT ASSIGNED

42Wl &159-0005 WYR[ lUWG W~VC lx22 eoc zeuo &1!9.0005

A] (862~2D) 8~l42-6002Q I eoARD ASSEM8LY, AlC (8~2aJO ON~Yl 1&4&0 hZOil-,OolO
4] (62500) 86250-60022 I 80ARO _SSfM8LY, ALC (e~il500 ON~Yl UO&O 86250-60022

11e I 01~0_Qoe4 CAPACITOR-,XO ,IU' ,-lOX !OYOC CfR HOIO OlllO_QOeO
13C2 0160-QoeO CA~ACtTOR.'XO ,IV' '·20X $OYOC CfR 18410 0160-g0eO
A1C] o1&o-oilQI CA'ACITOR.'XO IU' •• IO~ I~VOC TA 5Ul9 1500105X903UZ
A1CO 0160.00U C'~ACITOR.'XO ,IU' +.ilO~ 50YOC CfR UUO 0160.4010
....3C5 oaO.40eo e A~AC ITo~-' XO ,IU' ,-ilO~ !OVOC Cl~ UUO 01&0·00&4

A]C6 OleO-oHI CA~'C lTO~.'KO IU'.-IOX 15yOC TA 5Un UOOIO~X9OJUl
A]C7 0160-]536 I CAPACITO-"xO 6l0P, ,-'X 100YOC MICA HUo OliO.nu
HCe 0160-00&0 CA~'ClTOA.'KO ,IU' •• ZOX 'OVOC C[A leOIO OhO- 4i o&a
A]C9 Olbo_aou CA~ACITOR_no ,IU' ,-lOX 50YOC CfR U4eo OHO.IlOh
A]CIO OI~0.40U CA'AClTOR_,XO ,IU' .-ZOX $OYOC Cf~ uno OhO.40U

13ell 0160.00ea CAPAClTOR_'XO ,IU' ,-ZOX !OVOC CfR uaeo oIII 0_0 oe4
A]C 12 o1&0.Ol9 I C_PACITOR.'XO IU'.-IOX lSYOC TA SU89 ISOOIO!X90IUI
A]Cll oao-n07 I CAPAt ITOR-nO lOOP' .-5~ 100vOt MICA 2&410 01'0.2107
UCla OaO.lil08 1 CAPACITOR.'XO l]OP, .-5~ 100VaC MICA 284&0 OI'O.ZilOI
A]CI! OlbO_40e~ C,PACITOR.'XO ,IU' +.20- 50YOC CER ua&o 01'0.0084

13C 16 011°-01 '1 CA~ACnOR.'XO 2,211,.-IOX IOVCC TA 5,il89 150DUIXqO.012
A]C IT 0160-00U CAPAtnOb'XD ,III' •• 20. soyec CtR UUO o1,0-40U
A]eU 0180.0Z91 CA~ACITOR.'XD 111'.-10_ ]SVOC TA sun 1!00105X90JU.
A]C19 01eO.0291 CA~ACITOR.'XO III' •• IOX ]IVDe TA HU' l!OOIO,X'OJU.
A]CZO ouo.onl CAPACITOR.'XO lzu,.-IOX I!yoe f' sun 1!00tUx901'U

AJCll 0160-aOI4 CAPAC nOR.'KO ,IU' ••10' ,OVDC CER UUO o160.AOU
A3CU 01lO_OZ91 CARAC lTo~-nD lU',-IOX I~YOC TA Ull9 l'OO10'XQOnA,

A]tRI 1901-0000 14 oiODf.e~ITeHINO ]oY SOMA ilNI Oo·n zlUo 1901-00"0
AltRI 1'01.0040 OlOOt_'~ITCHlNO ]OY !oMA ilNI 00.1' aueo 1901-0040
AltRl 1901_00~0 0% OOt-I~ ITCH I NO JO~ !OMA ilNa 00.3' UUO UOI-OOAo
UCRA IQOI.0040 Or OOE ·'WITcH ING JOV 'OMA ilNS oo-n UUO 1901·0000
AJCRS 1901.0'11 , OIOO[_ICHOTTXY UUO 1901·0~U

A3CR. 1901-0040 OiOOt-IW!TCHING lOY SOMA 2101& oO·n 2IalO \QOI-0040
AlCR7 1901_00~0 °IOOf••WITCHINO ]OY 50 MA 2N& 00.]5 28410 1901-00AO
A3CAe 1901.0040 OIOOE-IWlfCMING JO~ 50MA INI oo.n UIlIO 1901-00410
AltR' 1901_00ao °tOOE-IWITCHING lOy 'OMA INI oo_n IJ410 1901-0040
AleR I 0 1901_0040 OIOD[-eWnCHING JOV 'OMA INa DO·U ll410 1901.0040

AltAI I 190100'18 °IOOf_ICHOTTKy U4eo 1901·0$11
AleRII 19OI-O!11 °IOO[-&tHOTTKY lSalO 1'01-0511
13tR 13 \Q01-0UI OIOOE·'CHOfTXY UUO 1901-0'1&
A1CRIA l'OI-OSU °IOOE.ltHOTTXY 21010 1901.0'1&
13tRI5 1901.00ao OroCE·lwITCHING 10V 50MA 2NS 00_lS ilIUO 1901-0040

A]eR\6 1901-0040 °IOOf_IWITCHING JOV !OMA lNI Oo_n uno 1901-°0 00
AJCRI7 1901.00AO OrOOE-IwITCHING 30V !OMA 2NI 00_15 lUIO 1901-0040
UCRU 1901.0000 oI DO! ·IW Hc HINO JOV 50MA 2NI 00-]1 lIUO '1901-0040
A]CRI' 1901·OSl. OrOO!-lcHOTTKY UalG 1901·0n9
A]CR.O 1901-0519 OIOO[_aCHOTTKy 21410 1901-01]9

AlCA21 1'01-013' OIOOf·ICHOTTXY UUO 1901-0n9
UCA22 1'01_0040 OIOOf-aWITCHING lOY 'OHA 2NI DO-II nOlo 1901_0040

AlLI 9100-1.19 COI~-H~O .,811H 10_ 0"'0 ,I'!OX,J7'~O·NOM nASO 9100.lbl9

A]MPI 1200-0111 I INeU~ATOR.XITA 04'.OL IIUO Iiloo-oni
A3M'2 1205-0011 l H[AT liNK TO-'/TO·]'-PKG 2&4&0 lil05-0011

.]01 185!-OlOI TR~N81ITOR MOI'fT N.CHAN t.MOOf TO-7Z 51 In" 80211
A30il le55.00Z0 11 TRANIUTOR J.'ET N-CHAN O.MOOE TO·II S1 UUO 1155-0010
A30] 11".OOilO TUN81ITOR J-,rT N_CHAN O-HOO[ To·1& II 11410 185'-0010
.JG4 1855-0010 TRANIIiTOR J-~IT N.CH1N D-MOO[ TO·U er 114&0 185S-00'0
Alg~ leshoozo TRANIISTOR J.'fT N.CHAN D_MOOl TO·II SI ill41 0 1815-0010

A]06 1855.0010 TRANU8TOR J.,fT N.CHAN O_MOOI 70_1& SI 284eo 18'5.0020
A307 (862~2D) 185]-031 a TRANSI&TOR PNP i1N2905A &r TO.]9 POI&OOMW 04711 ilNil90U

(eUAZO ON~Yl
A30l 18!!-00lO TRANIISTOR J.~fT N.CMAN O_MOOE TO.L& II 18410 1&5,-00ZO
A309 1&54_01l00 T~AN81&TOR NPN II TO·le POI]1I0MW il8410 1164·0004

A]GIC le53000!0 TRANSUTOR PNP al TO-Ie RO_HOMW ilUlo 1151.0010
AJO!"l U55·00ilO a.NIUTOR J-'U N-CHAN O.MOOE TO-I& SI UUO In'-OOilO
A3GIl leS5.00l0 TUNIUTOR J-nT N-CHAN D_MOot TO.II er 2&410 U!5.00ilO
A]GII \e55.00ZO TR'NuaTOR J.nT N_eHAN D.MOOE TO_U 81 nASo 1&5'_00ilO
AlOIA 18'5.0020 TR'NSIiTOR J-HT N.CHAN D-MOOt To-II II 21410 1855-0010

A10IS 185S.00l0 TRANSIsTOR J-,tT N.CHAN O_MOOE TO-II II UUO 1855.0020
A3GI~ 1855.0010 fAANSUTOR J-FfT N.CH~N a_MOOE TO-I& It l8UO I n,-ooilO
A]G I1 le55·00ilO TAANIrITOR J-nT N-CHAN O.MODE TO.18 U UUO US!-Oo.o
A301& 1854-0404 TRANSISTOR N~N Sl TO.le PooHOMW 2&410 1&54_0aoo
A]019 1&5]-00!0 TRANS IITOR PNp 51 TO.le POI3bOMW Hili 0 1853-0050
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Model 86242D/86245A/86250D Manual Backdating Changes

Table 7-2. Replaceable Parts (86242D/86250D Change A)

Reference
Designation

A1020
'102\
AJQl2
'lQB

AlRI
AlRi
A1Rl
'JA4
'lRS

A1R~

A3Rl
AlRS
AlR~

AJRIO

A]AII
AJAll
AlRll
A1Rl4
'lA15

AJRH
A1AIl
AlRte
BAI~

A1RZO

AlR21
AlRl~

AJRll
A1R24
A1R2!

AlR26
A3AlT
AJRilS
A3Rl~

A3R30

A1RJI
A3R12
BRll
A3R14
A1R35

A1U6
A1AlT
AJAlS
AlRn
A1AQO

AlRQI
AlR42
A3RQ]
AlR44
AlRD! (86242D)

A1RQ! (86250D)

AlA06 (36242D)

AlR 46(86250D)

BRQ7

AlROI
BRO'
A3R50
AU!I
A3RS2

A1A51
A3A54

AlR55

A1RS6

UR"

AlRSI

URS'
A1R"0
A1A~1

UR"2
AlRB

HP Part
Number

1853.0050
18S]-0114
lSS5_0101
16S5.0201

ob~S_1~53

06~6.12Sl
0698_12S3
0~~8_11H

0698.1l7il

Ob48.7279
0648_121il
06q8_lll~

ObQ8-7252
0648_1284

0696_1210
Ob~8.T27Q

Ob48.'~70

0~'6.1Z11
O~QS.lil1Q

0~Q6_1zao

009S_1284
0691.1Bb
2100-ilSH
0698.1210

0691_125S
069801Zlb
0"9S-7100
0641.T260
064S.1lU

0698.1il7
0698.1160
0691.1210
0157.04~0

2100-2522

ilI00_20S~

2100.2510
zI00_2514
06QS.12S8
0,,91_1251

0"9S.1260
0"98_1253
0,,98-1il5S
0698_1251
06~8_1il5l

06~S_ll"0

06~1-71S]
06~8_T25]

06~S_12"0

06~8-1il1]

O~~S_12U

0,,91_7il19

0/>98_1il84

0~91_uae

0698_1281
0/>Q8-12S0
0"98-1269
lI00-il63J

lIOO-HOI
06~8-12/>0

069S-7213

ill 00-2Q8~

06~S_7ilI2

0~98_1263

0698_1Z60
Ob98_TOllb
2100-2516
06~1_1251

Qty

10

11

2

I

2

I

I

Description

TRANSt$TO~ PNP 81 TO-IS P003bOM~

T~AN'I$TOR PNP 2N2~05A at TO-l9 POl60QMW
T~'NSISTO~ MOS~ET N-C~AN [_MODE TO.12 SI
TRANSlaTOR MOS'[T N-C~.N ~.MOO[ TO·Tl SI

RESISTOR S,I1K IS ,O!W r TC.O.-IOO
R[SI'TO~ S,IIK IS ,O!W ~ lC oO.·IOO
ReStsToR !,IIK It ,O!W r TCoO.-IOO
R[SIITOR IK It ,O!W ~ TCoO.-IOO
ReSISTOR 31,6K IX ,DSW ~ TCOOt.100

R[SISTO~ bl,9K IX ,OSW r TCOOt-lOO
RE'ISTOR 1l,6K IX ,O!w , TCoO.-lOO
RESISTOR SII IX ,O!w , TC"O.-IOO
RESISTOR 4,~OK IX .O!W , TCoO.-lOO
RESISTOR lOOK l~ ,oSW r TCoO._IOO

R[8ISTO~ IK IX ,05W , TCoO._IOO
REaISTO~ 3S,3K IX ,05w r TCoO._IOO
RESISTOR 38,3K IX ,OSW F TC.O.-\OO
R[SISTO~ lS,lK IX ,OS~ , lCoO.-IOO
R[8ISTOR />I,9K IX ,OSw , TCoO.-IOO

R[II'TOR lOOK IX ,oSW , Tcoo •• loo
RESISTOR lOOK IX ,05w , TCoO •• IOO
REIIITO~ IK IX ,O!w , TCoO._IOO
Re'ISTOR.TRMR 2K 10l C II0E-AOJ l-TRN
RelISTOR lOOK IX ,OSW , TeoO._100

RESt8TOR S,2SK IX ,05 w , TCoO •• 100
RESIITOR lK IX ,05W , TCoOt-\OO
R[SI$TOR 10K IX ,OSW , TCoO.-100
ReSISTOR 10K II ,O!W , TCIO.-100
Re8t8TOR 100 IS ,05W , TCoO.-IOO

~[IIITOR QilZ II ,05W , TeoO.-IOO
ReSISTO~ 10K lX ,05W , TCoO.-100
R[IISTOR 26,1K IX ,OSW , TCoo.-IOO
RESIITOR 61,9K IX ,12!W , TCoO._\OO
ReSISTOR.TRMR 10K lOX C SIOE-AOJ I·TAN

RESISTOR.TRMR 5K lOX C sIOE_AOJ I_TRN
~eIIITO~-T~MR 20K lOX C Sloe.AOJ I-TRN
ReSIITO~-TRMR 20K lOX C II0r-.oJ I·TAN
REIISTOR S,alK IX ,05W , TCIO.-IOO
Re'IITOR 5,IIK IX ,05w , TCIO.-IOO

Rell'TOW 10K IX 05W' TCoO.-IOO
Relt,TOA 5,IIK Il ,05W , Te.O.-IOO
ReSIS10R S,25K II ,OSW , TCoO.-100
ReSI'TOR 5,IIK IX ,OSW , TCoO •• 100
ReSISTOR !,IIK IX ,05W , TCoO.-100

Relt8TOR IO,7K IX ,05W , TCoO.-IOO
RESISTOR 5,IIK IX ,05W , TCoO.·loO
RelISTOR ',11K IX ,05W , TCoO.-100
RlllSTOR 10K II ,05W r TCoO._IOO
ReSI'TOR ~O,qK IX ,05W , TCoOt-IOO

(S62420 ONLY)
ReSIITOR 'I,~K IX ,05W, TCoO.-IOO

(UnDO ONLY)

ReeIeTOR 90,~K IX ,05W , TeOO.-IOO
(Sb2R20 ONLY)

REeleTOR 0l,9K II ,osw , TCoO.-IOO
csUSOO ONLY)

Rr8I8TOR lOOK IX ,OSW , lc oO.-IOO

~rII'TOR IQ7K IX ,05W , TcoO.-IOO
REII'TOR 131K IX ,05w , TCoO.-IOO
Relt'TOR 'S,IK IX ,O!W , TCoO •• 100
ReStlTOR il3.TK IX ,osw , TCIO.·100
RrII$TOA-TRMR lK 101 C Slor.AOJ I-TRN

REI18TOR-TAMR 20K lOX C IIOE.AOJ 11-TRN
Rel18TOR 10K IX ,OSW , TCIO.-IOO

(102420 ONLY)
RESISTOR 14.SK II ,05W , TCIO.-IOO

(SU420 ONLY)

RESI8TOR_TRMR 5K lOX C SIO[_AOJ I_TAN
(S0I420 ONLy)

RESISTOR 100 IX ,05~ , TCoOt.IOO
(S~2Q20 ONLYl

ReSISToR 3,1~K IX ,05W , TCoOt_IOO

ReSISTOR 13,lK IX ,05w , TCoO.-IOO
ReSl8TO~ 10K IX ,05w r TCoOt-IOO
AESl'TOR IK IX ,05w , TCoO •• 100
Relt8TOR.TRMR lOOK lOX C SIO(-AOJ I·TAN
ReSISTOR 4,~~K IX ,osw r TCoO.-100

Mfr
Code

ZSQIO
00111
IU2R
I elZR

14546
24540
zosu
l4U.
U5R,

IQ5i.
IR5Q,
24U.
lnu
105U

2R5i6
20506
hSQ.
ilR5U
2UQb

l054,
zuu
2Q5Q~

lOUl
Zll546

IUD'iR,o.
U5Q6
IRU'
U5U

1"50/>
2RS46
IUU
U'O.
109U

3091l
)09U
109U
24506
295U

20546
U,4,
illIU.
24U'
U50,

lO'4/>
Inu
'4'0'
,nu
ZUR'

1454.

1014.

lUR/>

245U

24'46
14U6
illl'4,
24546
J098]

01111
2Q5Q'

1054.

109U

1054.

ilQ546

2~5R/>

1~!Q6

IOU.
7JIJ8
14500

Mfr Part Number

\851-0050
2N2~oh

SOill1
SOIU

Clo1/I-TO-IIII-ij
Chl/l-To-51 11.0
CS-l/l-To-SIII-O·
CS_l/S·TO·IOOI-O
CI-I/S-TO·lIOl-O

C3_I/S-TO_U9'_0
O-I/S-TO.l l6il-O
O-I/I-TO.hIR-O
C)-Ilt-TO-Q'~I-ij
C3_l/hTO_IOOJ_0

e3_1/S-TO-I001_;
e3-1/1-tO-l81,.;
O·I/S-TO-lUI-;
C3_I/I_TO_2IT2_;
CI_I/S_TO_'192_;

C3_1/1-TO_10OS_;
Cl_l/IoTO_IOU_O
C3-l/laTO-1 00 I-a
HSUIOil
C3_1/S_To_IOOI_;

C3.I/I_TO.IUI-;
CI-I/s·fo-IOOI-O
CI-\lI-TO·\OOl-;
O_I/I_TO_IOOI_;
CI_l/a.TO_IOOR_;

cl-I/I-TO.4IU-;
C30 III. TO_I 0oz-;
Cl_I/I_TO.UI,"O
CR_l/hTo_.1920r
eTln I 0]

ETSOX'oa
!TlOW203
H'OWIOi
O_I/I_to_aUl_O
n.l/lotO-Ull_a

C3_I/ IoTO_1001.;
Chl/l.tO-1I11·-0
C3-I/ I -TO-",1-0
Cl-I/I.to-'1l1-;
O.I/

'
·To.IIII-;

Cl.I/I.TO-I~1Z-0
Cl-I/e.tO·5111-;
C3.l/hTO-'111-D
C3-I/I.TO·100I.;
c3-l/t·TO-,Oti·;

Cl-I/I-TO.6IU-;

C].l/hTO-'O.il-O

C]·I/I-TO-61~I-O

C]·l/t-TO-1001-0

C3·1/1-TO-\UI-0
Cl-l/hTO-IU)-O
CS-I/80TO-Uli-O
C3-I/$oTO-I)1I-0
n,oxloa

Ql',Ol
Cl-I/'·TO.IOOI.O·

C3-IIt·TO-JQal·;

!T50X501

Cl·I/I-TO-IOOR-;

Cl.I/I_TO-U.I-O

Cl .l /hTO-11l2-0
Clo I/I_TO-I 00100
O.I/IoTO-IOOI-O
n'ARIOO~
C3.118_TO_QUI_;

7-7



Manual Backdating Changes Model 86242D/86245A/86250D

Table 7-2. Replaceable Parts (86242D/86250D Change A)

OICI~LATOR, 8,O.12,OGMZ,X.UNO(86250D ONLY) UUO
RE5TOREO 5085-7277; EXCHANGE REQUIRED 23'80
OSCI~LATOR.5,9.9QKZ.J.BANO(I"020ONLY) 11480
RE5TO~EO 5086-727,; EXCHANGE REQUIRED 28,80

Reference
Designation

~3~00

AlRbS
A)Roo
A)R07
AlRb8 (852'20)

A3Rb6 (35250D)

HR~q

'lR70
A)R71
A)R72
A)Rn

AlR70
AlR7S
l)R7b
AlR71
A]R76

l)R7q
BR60

.... lR8!
AlR8i
AlRB]

A)R80
AlR8S

A)S I
H82

Hut
A]Ui
A3Ul
A]UO
AluS

AlVIl

AlVRI
A]V A2
AlVR3
A3vRO
AIVR!

A3VRb

A4 (862500)A,
~4 (362,20)
A,

AS
A5

Ao

~bKA2
loXA]

A7JI

A7"PI
A7"P2
l7"P)
A7~pa

ATXAI

AS

A8JI

AIR I

A9 (362,20)
A9 (852500)

llO (352'20)
A10 (362500)

7-8

HP Part
Number

0~q8-7271

obq6-721l0
00H-7ibO
Obq8-72b8
ObQ8_nUl

ObQ8_72uS

0157_0001
obQS_)UUU
0151_0280
Ob~8_72Ub

obQ8_7iU

0098.1210
0098.7253
0098.TH8
ObQ8.3UH
ObQ8-123b

01lQ8.T2b1
00Q8_T2S0
Ob98·T280
Ob98.7i8U
2100-15\7

ooQ8_7200
obQ8.72bO

)101-1271
3101-127J

181b.00n
1820.0)1 9
t 820.15U3
1820-1538
182'-OB7

18U-oon

IQOI.055u
1901.055u
1902.0041
\ 902.Ul~
\902.]OTO

5086-7277
5086-6277
5080.727Q
5086-527~

508h7115
5086-6215

IbIU2-b002S

li51·IIU
125101880

8&2~2.booUO

1200-0507

1251·U13
\lSI.iJll
li51·261)
1251.2613

li51.1810

80202-b0027

1200.0507

00~8-7i3b

09bO.031 q
0960-01,2

09bO.0319
0960.01U

Qty

I

I,
I
I

I

2

2

2

2
2

Description

R~5I8TOR SI,IK IX ,05" , TCoO •• I00
REIISTOR 10K IX ,OS" , TeoO._IOO
RESISTOR lO~ IX ,05" , TC-o •• IOO
RESISTOR 21,SK IX ,os- , TCoO.·100
RESI8TOR l,lbK IS ,OSW F TCoO'.IOO

CI!>i/Q2D ONLY)
RESISTOR 2,J1K IX ,05" F TCoO._IOO

(8b2500 ONLY)

RESISTOR 100 IS ,125" , TcoO'.IOO
R~SISTOR ]16 IX ,12S" F TcoO.-100
RESISTOR IK IX ,125" , T'oO •• IOO
RESISTOR 2,IlIK II ,OS" , TCoO.-IOO
RESIITOR lOOK IX ,os. , TC'O.-lOO

RESISTOR I!>,IK IX ,05. , TCoO •• IOO
Rell'TOR S,I1K IX ,os" , TCoO •• IOO
REIISTOR l,ilK IX ,05" , TcoO •• 100
RESISTOR 178 II ,125. , TcoO •• IOO
RESISTOR IX IS ,OSW , TCoO'.IOO

RESISTOR 19,bK IX ,os" , TC'O.·IOO
REIIITOR lOOK IX ,os" , TcoO •• IOO
RESIITOR 68,IK I~ ,05W F TCoO.·100
RESISTOR lOOK IX ,05" , TCoO •• 100
AEIISTOR.TRMR 50K lOX C SIDE.AOJ I.TRN

AESIITOR 10K IX ,05" , TCoO.-100
RESISTOR 10K II ,05" , TCoo •• IOO

S"ITCM.IL O~OT.NS SU8MIN 2A liOVAC 'C
SWITC~.'L OPOT·NS IUBMIN 2A liloVAC PC

Ie O~ AM, TO.99
IC OP AMP TO.~9

IC SFR C~OS NON_INV KEX 1.11'1'
Ic GATE C"OS NAND QUAD 2.INp
IC 0' AMP TO-Q9

Ic 0' AMP TO.Q9

OIOO~·ZNR 10V Sx 00-15 Po.l. TCe.,OtX
OtOO~.ZNR 10V 5X 00.15 POOl" TC'.,Otl
OIOOE.ZNR 5,IlV 51 00.7 ,oo,aw TCo.,OO'X
0IOOE-ZNR 19,6V 5X OO.T POo,Qw TC'.,07IX
0IOOE.ZNR U,22V 5X 00-1 PO",QW TCe.,OIIX

OiOOE.ZNR 5,IIV 5X 00_1 Poo,QW TCe.,0091

MOOU~ATOR

RESTORED 5086-7215; EXCHANGE REQUIRED

SOARO ASSEMS~y. ALC INTERCONNECT

CONNECTOR_PC EDGE IS.CONT/ROW 2_ROWS
CONNECTOR.PC EOOE 15.CONT/ROW 2.ROWS

10ARD lSIEMB~Y. ,"1 INTERCONNECT

lOCKET-It 10·CONT DIP·'LOR

CONNECTOR.SGL CONT SKT ,OU.IN.SIC.SZ AND
CONNECTOR.SOL CONT IKT ,OO·tN.8SC.IZ RNO
CONNECTOR·SOL CONT SKT ,033-IN.'8C-IZ
CONNECTOR·IG~ CONT SKT ,013.IN·BIC·SZ

CONNECTOR.PC EDGE 15_CONT/ROW i.RO"S

10ARO ASaE~BLY, REAR INTIRCONNECT

SOCKET.IC \b-CONT OIP.SLOR

REIIITOR lK II ,o!w , TC.o •• IOO

ISO~ATOR C8b2U20 ONLY)
ISOLATOR (86250D ONLY)

ISO~ATOR (8~2~iO ON~Y)

IIO~~TOR (8b2S00 ONLY]

Mfr
Code

ZQ5U6
2US46
24546
2U!~6

205Q6

2G!U
105~0

2U5U
'0546
2a5h

ZU50t
2U50t
Z~50b

1050b
2USUO

1454~

UU6
losu,
'05U
]0.13

2054t
1050,

UUO
11010

uuo
2TOlu
OI.,S
os.n
UOIU

UUo

28480
28080
uueo
ualo
UUO

UUo

UUO
28'80

UuO

UUSo
aU80

nUo

laUO

lUSO
UQIO
2suI0
28410

HUO

nuo
2848"0

Mfr Part Number

O·I/I.TO·SII2-G
n.I/I.TO.I002.0
O.I/8-TO·1002-G
n-1/8·rO·aUi·'
O_I/S.TO.lltloG

O.\/I.To.a37\.ij

CU.I/I·TO·IOI·~

ehI/I. T0.J1t~-~
Chl/l·tO-IOOI-F
0.1/1·10-2011-0
O.I/hTO-\OOI·G

Cloll 8• TO.,.12.0
C]_\/S_TO.1111.G
Cl·l/hTO-lall·G
ca.I/I-TO·17l~·'
C3·I/I.TO·I001-0

cl.l/SoTo·lua·o
C3.I/hTO·IOOl·G
C]-I/I-TO·,sU-G
e3.1/80TO-100J-Q
Elso.50i

CI.I/S.TO-IOOI-O
CloI/SoTO-IOOI-Q

31 01-1lT]
HOI·Un

Il2b.009Z
V3S!>1I
COOOIO"
COUOll"
LnST>l .

1120.00"

1'02.0n~
IQ02.0S5~

1'02.004I
U02-lZio
IQ02-~070

IQOhOOQl

5085-7/.71
5086-6277
501b-72H
5086-627'

!OSh1211
5086-6215

S62Q2-b0021

1251-l l h
lHI.II86

SU42 o b0040

1200.0507

IUI-2J13
U51-jl]13
U51-UIl
\l51.26U

U51.llIb

1~2~I·t0027

1200-0101

C3-1/ I -TO.1001-O

OUO.01l9

0960-0l,2

091l0_0119
04.0·0142



Model 86242Dj86245Aj86250D Manual Backdating Changes

Table 7-2. Replaceable Parts (86242Dj86250D Change A)

Reference
Designation

CRI

oCI (862~2D)

Dcl (862500)

oSl

fLI (862420)
fLl (862500)

JI
Jl

J3

Ql
Ql

RI (86242D)

RI (86250D)

AZ (862~2D)

R2 (86250D)

81

12

H

P6

W1
we
Wq
~IO

WII

HP Part
Number

8bZqO-/>OOOS

oq5~.00ql

OQ50.151Q

I Q90.0125

8b>~2.20009

8b250-200l q

IZ50.0118

12~0-0083

IZ'0-0083

12~0_IH7

1250-1)97
IZ51.0083

185JooH2
185._0072

0811-1227

0811-h~0

0811_28ao

0811-1227

2100-zHO

2100-21lQil

3101-00,0

3101-0070

3101-010~

a6Z~2-~00JI

1120-1111
liS I_lo l5
eOillll_60030
euo_PII
1251-U15

8b2QZ-200QI

80250-6002~

86HO-oOOilS
86il.2-200~3

SH5 0.00028
8b2Q2·200~2

S0250-20012
Sb250-ilOoll
SOiO-QI55

U250-~0031l
86242-0017
86250-00024
862,0-00017
86250-00018
862S0·0001Q
80250·00021

0370_1001

0370.1101

08bQO_U0052
\000.0500

0873I·ilI0
000Q2-il10
oS~ill-il0051

Qty

z

I,,
I

Description

t~ASSIS ~OU~TED PARTS

OEHCTOR ASSE~8~ Y. (OPTlC\~ 00l)

OIRfCHONAL COUP~ER(802~2D. OPT 00l)
DIRlCTIONAL tOUP~E~ (80242D. OPT- 00l)

~EO-vtSI8~E LU~-INT'800uCO tf.§O~A_~AX

'I~TER ASS~M8LV, (862020 ONLY)
'I~TER ASSEMBLY, (Bb2~00 O~~V)

CONNECTOR, Rf OUTPUT
CONN[CTOR-Rf 8NC 'EM SGL_~OLE_~R 50_0WM

[EXT INPUT)
CONNECTOR.R' aNc FEM 8G~.wO~[_'R 50.0~M

(f~)

CoNNECTOR-R~ BNC fEM 8G~.HO~E-'R 50-OHM
('REQ REHRENC[)

ADAPTER_COAX RTANG M.8MA M_8MA
(180L-'~TR)

AOAPTER-COAX RTANG M-SMA M-SMA (MOD- I SOL)
CONNECTOR J6-pIN M MICRO AI880N

TRAN8ISTOR PNP SI TO.3 '0.150W ~T.IlMMZ

T~ANllSTOR NPN 2NJ05Q SI TO-06 PO.'5w

RESI'TOR 100 1~ lilw Pw 1C.0.-20
[SUGIO ON~VI

R[IISTOR so 3~ IIW PW TC.0 •• 30
(S02500 ONLY)

R[IISTOR 150 I~ lilw PW TC.Ot-ro
(SUG20 ON~V)

AEII.TOR 100 Il IIW PW Te.Ot·IO
(U2500 ONLY)

~[SISTO~_VAR CONTROL CCP I~ IO~ OBC
(POWER ~HE~)

RE'ISTO~-VAR CONTRO~ CCP 5K JO~ LIN
lOAIN)

IWITe~-I~ OPDT·N8 ~INTR ,~A lJ5VACIOC
(~, D"-ON)

aW1TCM.eL OPOT.NI MINTR .J~ llJVAC/OC
CA~C)

SWITCM-I~ OP)T-N8 STO ,5A I'JVAC/OC
('~-NORM-PL)

INTERCONNECT CAB~[, REAR
CAILE-'L-R8N 2S AwQ 10.CNOCT U~.Z051

CONNECTOR 16-PIN M PECTANOULAR
INT[PCONNECT CABLE I 'RONT
CABL[.'~-ReN 21AWG lo-CNOCT V~-2051
CONNECTOR 16-PIN M R[CTANOU~A~

CAB~E, R' ISO-MOO,

CAI~[ ASIV, PM ORIV!R, VE~~OW
CABLE A,IV, 'M INPUT,D~N
CAlLE, ~1~TER-OfT [O'TION 001 ON~YI

CAB~[ AIIV, ~~C.OET BRN, (OPTION 0011
CAS~E, R' 'ILTER-8U~KHEAO
CULE, R' OUTPUT
CAB~[, R' REAR OUT'UT (OPTION OOQ ON~YI

CAIL[, R' OBC·I'O

CAI~E MOOV~ATOR OAIV[
PA~EL. UPPER FRONT (862~20)
PANEL, UPPER FRONT (362,0)
PANEL, LOWER FRONT
PANEL. LOWER FRONT (OPT. OOl)
PANE~, ~OWER ~RONT [OPT, OO~ ON~V)

PANE~, ~OWER ~RONT [OPT, OOI/OOQ ON~Vl

~NOB-8A8[ 3/8 JG~ ,liS-IN-IO
(UINI

KNOB-eASE-PTR III 08p ,llS-IN-IO
(POWE~ ~EVEU

~[V[~, a~IOE 8wITCM (RF O~'_ON)

~[VER, 8~IOE 8WITC~ CA~CI

C~A~P/wO~OER·CMPNT/CA [MISCI
(fOR UN~EVELEo ~AMP)

NUT, ~OCK (R~ OUTPUT)
PIN KEV [R~ OUTPUT I
WANo~E, DRAWER ~ATCH

Mfr
Code

UUO

HUO
28QeO

UUO

IUSO
UUO

UUO

HUO

21480

28~80

1I1l80

IIlllo
OIHB

'IUT

uno
uno

'un

UUO

uno

uno
"uo
IIUO
II III 0
UqlO
11410

lias 0

21410
IIQ80
uuo

IIUO
IIQlO
UUO
UUO
II III 0

UUO
28480
28480
28~80

23~80

IaUO
IIno
nuo

ZlUO

IIIII a
11410
11410

ilGeo
uno
UUO

Mfr Part Number

BUQo-bOoIl5

oU5-00QI
ono.157Q

JOU.auo3

h31l1-ilooo,
IU~0-200ilQ

12!0.oqe

1250.008)

U50-00n

IUO.IU,

1250-1397
USI-OU8J

ISU-OUI
INJOJU

RMIO_11.T'.101_'

OB lI-ilUO

oet I-'UO

1l00.iQJO

1I00.'Q'1

J10I-0010

HOI_0010

3101-010.

U,Q2·.0011
e1l0.1111
IIU-UI5
UU,-.OOJO
allO.Pll
IUI-UI,

IU4,-i100GI

uno-.ooh
80150-.0021
Uil4Z-aOOU

so.so-.oon
1014"'0041
UUO-iOOl2
1b2'0-2~0I)
1020-'UI

UUO·oOOJ4
862~2-00017

862,0-00024
86250'-00017
8b250-00018
uno-OOOH
uno-ooo'l
aHa-IDOl

03TO-IIOI

OU40-QOOU
I QOO_0500

D87J1-210
Ou Q,-210
OIUl-ilOoll

7-9



Manual Backdating Changes Model 86242D/86245A/86250D

Table 7-2. Replaceable Parts (86242D/86250D Change A)

Reference
Designation

7-10

HP Part
Number

oe~21-~005il
lqbO-I\8~

8b242-00005
M230-00001
8b230-0000b
oQ~O-OOlb

80242-00018

80242-00001
SbZ50-00020
e~150-00003
80il42-00008

08b21-Z000c
08"21-00005
~QbO-004b

5040_0345

8bJ42-0000 I
M350-00001

Oty Description

$CREW, DRAWER lA1C~

WJ~E~ORM MUW Sl~ OXD

CMASSIS PARrs

DECK, MAIN
8RACE, ~RA"E, lEfT
SRACE, FRAME, RIG~T

PLUG-WalE TR-MO ~OR ,125-0-~OLE NYL
8RACKET, MODULATOR MOUNT

8RACKET, R, CONNECTOR
BRACKET, OETltTOR (OPTION 001 ONLY)
WEAT SINK, OSCJlLATO~

CLAMP, OSCILLATOR
REAR PANEL

'RAME, ORAWER REA~

COVER, RHR
PLUG-WOL! OOWE-WO 'OR ,bBe-O-MOLl BRB
e,OR REAR PANEL R~ OUT WMEN OPT, 004

NOT IN8TALlEOl

INSULATORICONNECTOR
e'OR ,M CONNECTOR)

ACtUSORIES

Mfr
Code

HUo
ilS410
"S4BO
28UO
28GB 0

21480
U4S0
21410
28410

28480
28UO
~8Q80

Mfr Part Number

OSbU-20052
IUO-lllb

h2"2-00005
80230-00007
8OUO-OOOOb
.Q60-00lb
86242-00018

862""·00001
8U'0-000cO
8USO-0000)
8&24il-0000'

086ill-20002
08bill-0000'
6QoO-004~

80342-00001
8&350-0000 I



Model 86242D/86245A/86250D

A2

F1

GND

CLP
A2R29

{~~,

~&~\f.

~

~

~

~

+

Figure 7-1. A2 YIC Driver Assembly, Component Locations (Change A)



8

-~.~v TO-
-6.3V TO-

.,t-.20V

I
I
I
I
I
I
L

-lOY

00 REGU LATED BIAS SUPPLV

3

.....zOV

ARESTART /
~ C~3

-3.6Y TO -£2V
.,....zOV ;;~Q -0.31/ TO-7.$V

/

8/19$

----...... ) 7.4 TO 9.7Vl'p
-3,,, V TO -S.ZV _",,- 7.0 TO 9.1 Vpp
-6.3 v TO - 7..>v-+----

VR4
O.3V

-IOV

.-------BMSOH(c)

-IOV

W2

(So.:lSOC
ONLY)

CIO
30

,1<'<'1
:<ISO/
':<160

/O.OV

O.OV

R40 R/B
10K 1000

V,e~

o.3V

-IOV

01NVERTING AMPUFIEtl

U8V1G TUNING COMPo
R30
3.,.80/
'10<'0

C'R.I.2

-I-3.7V
+/.8V

O.OV

RF 26'
ON/OFF __.....----.....------"M......,o----H

(-IOV~ON)

2.0

10___--- >".2.0 V F,.f"Eq REr

__1---- .,<20V

;Z:Z__I----+SV

>'.20V

eV1G ON/OFF CONTROL

.5.,.".. 10V
17

~
5' .

( GND NIGH ,cL/RI?ENT

19
W~ t5>N/l.FR£Q REP

__1---- -IOV FREQ REr

__.....----?OV

t------I I-_-"I'tv-- -I-.:zOV
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A3

Model 86242D!86245A!86250D

A2 YIG Driver Assembly, Component Locations (Change A)

• A2 YIG Driver Assembly, Schematic (Change A)

Figure 7-3. A3 ALC Assembly, Component Locations (Change A)
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Model 86242D/86245A/86250D

SECTION VIII
SERVICE

Service

8-1. INTRODUCTION

8-2. This section provides information for trouble
shooting and repairing the Model 86242D/86245A/
86250D RF Plug-ins. This information includes
troubleshooting block diagrams and schematic
diagrams. Circuit descriptions are included with
the schematic diagrams of the assemblies. Com
ponent location illustrations are contained in
this section to add visual infonnation for ser
vicing and repairing. Service Sheet I provides a
block diagram and functional description of the
RF Plug-in. Schematic presentations in this man
ual show electrical circuit operation and are not
intended to serve as wiring diagrams.

8-3. ASSEMBLY SERVICE SHEETS

8-4. The schematics are arranged by service
sheets. The service sheet numbers appear in the
lower right-hand corner of the schematics (large
number above assemby number). Included in the
service sheet is the schematic as well as the ac
companying circuit theory, component-parts loca
tion diagram and simplified block diagrams.

8-5. PRINCIPLES OF OPERATION

8-6. Circuit Description

loop formed by a spinning electron. Because of the
random orientations, there is no net magnetic ef
fect external to the YIG sphere (Figure 8-1).

8-10. When a dc magnetic field, Ho is applied,
the dipoles align themselves parallel to it (Figure
8-2). This produces a net magnetization vector,
Mo, in the direction of Ho (Figure 8-3).

Figure 8-1. YIC Sphere Figure 8-2. YIC Sphere
in Non-Magnetic Field in Magnetic Field

8-1 J. To support oscillations, a second magnetic
field produced by an RF signal is applied perpen
dicular to the net magnetization vector. This
causes the net magnetization vector to precess, or
rotate, about the axis that is parallel to Ho. See
Figure 8-4.

8-7. Detailed circuit description for each indi
vidual schematic diagram is placed on the facing
left-hand foldout page. This places material
needed for printed-circuit-Ievel diagnosis in one
location and allows easy correlation between
function and specific circuitry.

8-8. YIG-Tuned Oscillator

8-9. The YIG (yttrium-iron-garnet) is an electri
cally tunable resonant structure, made up from a
single yttrium-iran-garnet crystal and formed into
a highly polished sphere. Because yttrium-iron
garnet is a ferrite material (magnetic), it consists of
a high density of randomly oriented magnetic di
poles. Each dipole consists of a minute current

y

x

z

Figure 8-3. Net
Magnetization Vector

y

x

z

Figure 8-4. Magneti
zation Vector With
RF Field Applied

8-1
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8-12. The rate of precession, or rotation, is at the
frequency ofthe RF field. The unique characteris
tic of the VIG sphere is that it has a natural, or
inherent, ferrimagnetic resonant frequency. At all
other excitation frequencies of resonance, this
angle will be very small. That is, it will not support
oscillations at other than its ferrimagnetic reson
ant frequency.

8-13. A second unique characteristic of the YIG
is that this natural resonant frequency is a linear
function of the strength of the dc magnetic field,
Ho. Thus, the resonant frequency of the VIG
sphere is tunable by varying the dc current
through the electromagnet that produces Ho. See
Figure 8-5.

Mode186242D/86245A/86250D

8-17. SERVICE

8-18. Safety

8-19. The information, cautions, and warnings in
this manual must be followed to ensure safe opera
tion and to keep the instrument safe. SERVICE
AND ADJUSTMENTS SHOULD BE PER
FORMED ONLY BY QUALIFIED SERVICE
PERSONNEL.

8-20. Adjustment or repair of the opened instru
ment with the ac power connected should be av
oided as much as possible but, when unavoidable,
should be performed only by qualified service per
sonnel who are aware of the hazard involved.

8-14. The small VIG sphere is positioned di
rectly between the poles of an electromagnet. The
current through the electromagnet is varied by the
tuning voltage (or sweep ramp). The high fre
quency transistor oscillator is coupled to the VTO
YIG by a single loop of flat wire. See Figure 8-6.

8-15. MODULE EXCHANGE PROGRAM

y

z

Figure 8-5. Increase
DC Magnetic Field

y

ELECTRO <I---+-+-- TUN ING
MAG NET CUR RENT

YIG
SPHERE

l-t------X

TO RF
OSCI LLATOR

Figure 8-6. Coupling
RF and DC Magnetic

Fields to YTO YIC

8-21. Capacitors inside the instrument may still
be charged even though the instrument has been
disconnected from its source of supply.

I WARNING I
Servicing this instrument often re
quires working with the instrument's
protective covers removed and ac
power connected. Extreme caution
should be exercised since energy av
ailable at many points in the instru
ment may, if contacted, result in per
sonal injury.

BEFORE SWITCHING THE INSTRU
MENT ON, ensure that all ac line pow
ered devices connected to the in
strument are connected to the protec
tive earth ground.

8-16. THE A4 OSCILLATOR and the AS
MODULATOR/AMPLIFIER Assemblies may be
ordered through the module exchange program.
Table 6-2 lists the HP Part Numbers for restored
A4 and AS assemblies as well as for new
assemblies. The restored assemblies may be pur
chased through the module exchange program at a
reduced price. The lower price is dependent on the
return of the defective module to Hewlett
Packard. Figure 8-7 explains the procedure for
ordering an assembly through the module ex
change program.

8-2

With the ac power cable connected,
the ac line voltage (115 or 230 Vac) is
present at the terminals of mainframe
power line assembly FL1 (mounted
on rear panel) and at the mainframe
POWER switch, whether the POWER
switch is on or off. With the top cover
removed, these terminals are ex
posed and carry ac voltages capable
of causing death.
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The module exchange program described here is a fast, efficient, economical
method of keeping your Hewlett-Packard instrument in service.

A,

Service

Locate defective mod uIe
using troubleshooting pro·
cedures and service sheets
in this manual.

Is a replacement module
on hand?

NO

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

YES
Install the replacement
module. Keep the de
fective module for reo
turn to HP.

I

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

Rebuilt-exchange modules are
shipped individually in boxes like
this. In addition to the circuit
module, the box contains:

Module repair report
Return address label
Tape for resealing box

Swap replacement module
and defective module.

Return defective module
to HP.

*HP pays postage on boxes mailed
in U.S.A.

i

Put restored-exchange
module in spares stock.

Return defective mod
ule to HP.

c.

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

Seal box with tape provided. Inside
U.S.A.· stick preprinted returf]
address label over label already on
box, and return box to HP. Outside
U.S.A., do not use address label:
instead, address box to the nearest
HP office.

Figure 8-7. Module-Exchange Procedure
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8-22. Troubleshooting

8-23. Troubleshooting is divided into two
maintenance levels in this manual. The first level
isolates a trouble to a circuit or assembly. This is
done using a troubleshooting block diagram with
typical voltages and waveforms along with general
circuit descriptions.

8-24. The second maintenance level isolates the
trouble to the component. Schematic diagrams
and circuit descriptions for each assembly aid in
troubleshooting to the component level. The
schematic also contains waveforms and voltages
for use during troubleshooting. Test equipment
setup and instrument control settings for
waveforms and dc voltages are shown in Figure
8-10.

8-25. When troubleshooting a transistor stage,
check for a forward bias condition of the base
emitter junction. If this condition exists, the next
step is to remove this forward bias by shorting the
base to the emitter and checking to see if the
collector voltage rises to the approximate level of
the supply. The next check that can be made, ifit is
known that the transistor is not operating in a
saturated condition, is to check for a voltage drop
between emitter and collector. Obviously these
serve only as quick checks and will help in getting
started with the problem. When an operational
amplifier failure is suspected, a test can be made
by inserting some resistance in series with the
input and checking for a voltage drop across the
resistor. If there is a voltage drop, the operational
am pli fier sh auld be replaced, since the inputs
should not draw current.

8-4
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8-26. Recommended Test Equipment

8-27. Test equipment and accessories required
to maintain the RF Plug-ins are listed in Table 1-4.
If the equipment listed is not available, equipment
that meets the minimum specifications shown may
be substituted.

8-28. Cleaning Switches

8-29. The cleaning agent to be used on the
switches is isopropyl alcohol, HP Part No.
8600-0755. Spray the alcohol into the switch and
slide or rotate the switch back and forth. Repeat
this procedure several times, continue to slide or
rotate the switch back and forth until the alcohol is
evaporated.

8·30. Unleveled Lamp Removal and Re
placement

8-31. The procedure for replacing the UN
LEVELED lamp DSl is described in Figure 8-8.
Use the following procedure to test the UN
LEVELED lamp:

a. Connect DS 1 cathode (s hort lead) to ground.

b. Connect a 178-ohm resistor between DS 1
anode and +5V. If the lamp is good, it should
light.

NOTE

The diode current must be limited to
30 rna to prevent damaging a good
LED.
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UNLEVELED LAMP DS1 REPLACEMENT PROCEDURE

DS1MP1
BLACK
MOUNTING

SLOT CLIP

~825
FRONT
PANEL

DS1
UN LEVELED
LAMP
1990-0325

ANODE

SOLDER
CONNECTIONS CATHODE

DETAIL A

1. REMOVAL PROCEDURE:

a. Remove RF Plug-in from mainframe, and remove A2 board from RF Plug-in.

b. Push OS lout back of front panel with thumb, or eraser-end of a pencil. Unsolder anode
and cathode leads.

I WARNING I
If DS1 is not easily pushed out, protect the thumb with card
board or cloth.

2. INSTALLATION PROCEDURE:

a. Connect (solder) white-red wire to anode (long lead) of OS]) and white-orange-purple
wire to cathode (short lead) of OS 1.

NOTE

On some Light-Emitting Diodes (LED) the leads are the same
length and the cathode is distinguished by a white dot.

b. Slide OS] into Mounting Clip as far as possible. Put a thin-bladed screwdriver through
slot in Mounting Clip and push on metal rim at base of OSI until lamp clicks into clip.

Do not push on the glass portion at the base of DS1 or the
lamp may be broken.

Figure 8-8. UNLEVELED Lamp Removal and Replacement Procedure
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Service Model 86242D/86245A/86250D

SCHEMATIC DIAGRAM NOTES

For symbols not shown, refer to USA Standard Y32.2 - 1975
"Graphic Symbols for Electrical and Electronic Diagrams."

Logic Symbols used conform to ANSI Y32.14 - 1973 "Graphic
Symbols for Logic Diagrams (Two State Devices)."

Resistance is in ohms, capacitance is in microfarads, and inductance
is in microhenries unless otherwise noted.

* Asterisk denotes a factory-selected value. Value shown is typical.
Capacitors may be omitted or resistors jumpered.

Screwdriver adjustment o Panel control

8-6

r----,
L .....J

--.---

Encloses front panel designations

Encloses rear panel designation

Circuit 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.

Numbers in stars on circuit assemblies show locations of test points.

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 identifies the lowest color stripe, and third number
identifies the highest color strip, e.g., CBD denotes white base,
yellow stripe, violet stripe.

Light-emitting diode.

Voltage regulator (breakdown diode).

Denotes Junction Field Effect transistor (FET) with N-type base.

Figure 8-9. Schematic Diagram Notes (1 of2)
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Denotes Junction FET with P-type base.

Metal-Oxide-Semiconductor Field Effect Transistor (MOS-FET)

Feed-through capacitor (shunt capacitor, commonly used for by
passing high frequency currents to chassis.

Low Current Ground

Frequency Reference Ground

Internal Detector Ground

High Current Ground

Operational Amplifier (integrated circuit)

Buffer

NAND Gates

Jumper Wire

Figure 8-9. Schematic Diagram Notes (2 of2)
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SWEEP
OSCILLATOR

RF
PLUG·IN

FUNCTION
GENERATOR

Mode186242D/86245A/86250D

OSCILLOSCOPE

SWEEP
OUT

RF
OUTPUT

CRYSTAL
DETECTOR

DIRECTIONAL
COUPLER
COUPLED

~
INPUT

MAINLINE

10 dB
ATTENUATOR

CRYSTAL
OETECTOR

-Do<, 0

o 0g: •
0<1 °00 0
,.@.a . @
@·@Olll.
- ....-- 1111111

o 0

VERT
INPUT

EXT
HORIZ
INPUT

Control Settings:

8620C:

FULL SWEEP Mode selected
TIME-SECONDS 1 - .01
TIME-SECONDS Vernier. . . . . . . . . . . . . . . . .. Fully Clockwise
MODE AUTO
TRIGGER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. INT
RF BLANKING/OFF (rear panel). . . . . . . . . . .. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) . . . . . . . . . . . . . .. OFF
1 kHz SQ WV/OFF (rear panel) . . . . . . . . . . . . . . . . . . . . .. OFF

RFPLUG-IN:
RF OFF-ON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ON
POWER LEVEL. . . . . . . . . . . . . . . . . . . . . . .. Fully Clockwise
ALC switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EXT
ALC GAIN . . . . . . . . . . . . . . . . . . . . . . . . . . .. Fully Clockwise
FM-NORM-PL switch (rear panel). . . . . . . . . . .. FM (standard)

MLA (Option 008)

Figure 8·10. Test Setup and Control Settings for Waveforms and Voltages on Schematic Diagrams
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TROUBLESHOOTING BLOCK DIAGRAM
_~I

The Troubluhoolln. Block l>ta,ratn. Figure 8·12.
showsl~ overall RF ~'l:nal palhofl~RF plug-In.
Tunll'l, curreO! IS supplied 10 the A4 ¥TO Assem
bly by tbe A2 VIO Dnvcr Assembly The Al FM
DrIVer Assem~y provides up to l'so MHl de~'J

tion at low frequency rates and a ma~lmum of 10
MHl dev.3\10n It hiah frequency ratu. u,velir\i
control of the RF OUtput po""u is provided by the
AJ ALe Assemllly. The AJ ALe Assembly may
be utemally modulated usin& the HP 8755A/B
Swept Amplitude An.lYler.

A2 YlG Driver Assembly

The A2 VIG Driver Anembly prote$SCs the tun'
ing voltage from the lIP 8620C mainframe to pro
vide proponiooaJ tuning current and applies Ihis
current to lhe YTO main IUntng roil

Bias fOf' the YTO. YIG ONIOFF control. and fre·
quency reference voltage are also supplied by the
A2 VIC Driver Assembly.

A3 ALC Assembly

InTernal leveling (Option 001) is a~complished in
the same manner lIS external crystal dete<:tOf le,-el·
ing ucept a coupler and dete.;TOf' are inslalled In

lhe RF Plug-in.

A 1 FM DrIver Assembly

The AI FM Dnver A$lembly pr()¥tdcs (or (~

qucncy mo<!ubTinl the. RF OI.llput silna1 w,tlt
frcqutncy modulal>On nileS of up to 2 MIl~

wilh frequency response of ±J.S dO.

Rear·~nd FM-:'lORM·PL swiTCh ",lects narrow
deVlation (NORM), WI(1e deviatiOd (FM) or phase
loebnl (PL) FM modes of opc.nTiOll.

AS Modulator/Amplifier Assembly

The 8624SA RF Plu..in pl'QYXIe ,",lIor tllan
SO mW leveled outpul power. This hlsh·power
cutput II accompli:shed by use of a GMS FET
amplif,er shown in Fi&\ue 8-11. This amplifier is
I\Wlly suseeptibk to St.a.!lC disd>ar(lt, th"""fort,
no aUtmpt should be made to dl_mbte or
",pm- the AS Wodulator/Amphfie.r Assembly.
Any lI~mpt to do 10 will resuilin voiding or
the warranty.

F/pf't 8-11. GolAs FET Ampllfle~

f CAUTION I
00 not remove cover 01
MODULATORIAMPLlRER ASMmbly
as .llItle discharge to IImplifier pin.
could ClIuse dim•.

The A3 ALe Assembly ","ovides leveling control
of the RF output po..'er. This is accomplished by
controlling the amount ofcu,,",nl to the PIN mod·
ulltOf'. u,veling control rnay he e~tema.l "'ith I
crySll1 detector. e~tema.l with I power meter. or
internal (Option 001).

In c~ternal crystaJ detector levelin& mode. level
ing is llCcompiished by an input from an clIternal
crystal detector of between -55 and -525 mV
to front·panel EXT INPUT connector

In elltemal power meter leveling mode, leveling
is accomplished by an mput to front-panel EXT
JNPUT connector from power meter re<:of'lk,
ouTput.
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Service Model 86242D/86245A/86250D

SERVICE SHEET 2

A2 YIG DRIVER ASSEMBLY, CIRCUIT DESCRIPTIOI\l

General

The A2 YIG Driver Assembly controls the frequency of the RF
output power, supplies bias to the YIG Tuned Oscillator, and pro
duces a 1V/GHz reference output.

The Current Source supplies current to the YTO Main Tuning
Coil. The Inverting Amplifier inverts and controls the amplitude
of the mainframe tuning voltage. A fixed reference voltage, com
bined with the + 20 frequency reference voltage, is fed from the
Tracking Reference into the Inverting Amplifier. YIG tuning
Comp compensates for YTO tuning non-linearity. Relay Driver
switches in filter capacitors to reduce residual FM. YIG/Coil On
Off controls Current Source and Bias Reference.

YIG ON/OFF CONTROL 0
When the RF ON/OFF switch is in OFF, Q4 is on, forcing the
output of the Regulated Bias Supply to ground. Also, Q8 and Q2
conduct, forcing the YTO Main Summing Coil current to zero.
When the RF ON/OFF switch is in ON, Q4 and Q8 are OFF, and
Q2 turns off after a delay (determined by R35 and C5).

Relay Drive 4D

When the mainframe is in CW or MANUAL, and the FM-NORM
PL switch is in NORM, Q6 activates Kl.

Inverting Amplifier 4)

R23 (MID) adjusts tuning range. The output of Tracking
Reference is summed through R49. R29 (CLP), R34, and R22 set
maximum negaive voltage to limit maximum current in main tun
ing coil. R27, C7 are delay compensation. R20 saturates U2 to
+ 20 supply for RF OFF and restart. YIG Slope Comp is summed
through R4. C4 is switched in to reduce residual FM.

YIG tuning compensation is also provided in the Inverting
Amplifier circuitry. R36, R31, and VR6 set the level at which
CR12 conducts. R33 (HI) adjusts amount of compensation.

Troubleshooting Block Diagram

~ SERVICE SHEET 1

Regulated Bias Supply"

U5 supplies a reference voltage from pin 4 to (+) input pin 3 of internal op-amp. R9, RIO, C2 filter this
voltage. The internal op-amp adjusts the voltage at its (-) input to match the voltage at its (+) input.
Since R12, Rl3, R15 make a voltage divider, the output will be a higher voltage than the reference. Rl3
(BIAS) adjusts this voltage. Rll and C3 compensate the internal op-amp as a function of frequency.

A buffer transistor in US drives Q2 (on chassis) through R7. Over-current is sensed by another transistor in
U5 which monitors the voltage across R3.

VR2 protects against overvoltage surges. If overvoltage persists, VRI triggers Q5 and blows Fl.

Current Source Ampl (9

U3 senses the voltage at the bottom end of R I (on chassis) and makes it the same as the voltage supplied to
its (+) input (from the Inverting Amplifier). Q7 and Ql (on chassis) buffer the output of U3. Relay KIB
switches R2 in series with the main tuning coil and also capacitors Cl2 and C13 across the coil to reduce
residual FM.

R38 damps ringing of the tuning coil. CRI and VR3 protect the driver transistors against back EMF.

Restart e
If the Regulated Bias Supply is not on, Q3 conducts, turning Ql ON. This activates Q2, stopping current
flow through the main tuning coil. When the Regulated Bias Supply rises to + 5 volts, Ql turns off.

Tracking Reference 0
The Tracking Reference output is inversely proportional to the + 20V FREQUENCY REFERENCE
voltage. This is used as a correction voltage to maintain frequency accuracy independent of this supply. A
change in the level of the +20V FREQUENCY REFERENCE voltage at the top of reference resistor R I
(on chassis) would normally cause a change of current through the YIG coil, however, the Tracking
Reference corrects for any change in the supply voltage to maintain a constant current through the YIG
cDil. .

Also, an adjustable reference voltage is summed in to determine the fixed value of the current through the
main tuning coil. VR4 and VR5 form a voltage source, which is filtered by R52 and C8. R44 (LO) sets the
level of this reference voltage at the (-) input pin 2 of Ul.

Freq Reference 6)

The tuning voltage ramp is attenuated and level shifted by R41, R42, and R43 to produce a 1V/GHz fre
quency reference voltage. U4 buffers this voltage.

8-10



Model 86242D/86245A/86250D

Figure 8-13 A2 YIG D .. rzver Assembly, Component Locations
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SERVICE SHEET 3

A3 ALC ASSEMBLY, CIRCUIT DESCRIPTION

General

The A3 ALC Assembly contains circuitry to automatically level
the RF OUTPUT signal.

In ALC EXTernal (XTAL) leveling mode of operation, a power
related voltage from an external detector is connected to the
front-panel ALC EXT INPUT connector. This voJrage is com
pared to a reference signal. The difference between the two signals
is amplified and applied to the PIN Modulator as a control
voltage.

IN ALC EXTernal (PM) leveling mode, this voltage is provided
by a power meter. The power meter Recorder Output is connected
to the front-panel EXT INPUT connector. The operating
characteristics of the main ALC Amplifier U2 are modified to
compensate for the slower response of the power meter.

In the ALC Assembly, a reference amplifier supplies a de
reference voltage across the POWER LEVEL control RI

J
which

directly controls the RF output signal in the ALC OFF mode of
operation. Modulation signals are also applied to the PIN
Modulator for modulating the RF OUTPUT. EXT AM signals
are available from the mainframe as well as the internal 1 kHz
square wave and RF markers.

In the INTernal mode of operation (Option 001 only) a portion of
the output signal is coupled from the Directional Coupler DCI to
the Detector CR 1. This signal is amplified by the ALC circuitry
and routed to the PIN Modulator as in the EXTernal (XTAL)
mode of operation. Compensation is added to the reference signal
by Slope Control Ul to correct for coupler-detector frequency
dependent variations.

Overdrive Comp

Overdrive Camp provides a small amount of current into the PIN
Modulator to prevent saturation of the Modulator/Amplifier at
the low-end of the frequency band (used in 86245A only).

The Tuning Voltage ramp is applied to the base of Q7. Q7 con
ducts until the Tuning Voltage ramp reaches approximately 2.7
volts. R56 (SAT) controls the amount of current applied to the
PIN Modulator.

Slope Control

General. In INTernal mode (Option 00 1 only), a correction is ad
ded to the ALC loop to compensate for the Coupler/Detector er
rors. The compensation amplifier consists of an inverting
amplifier UIB, a noninverting amplifier UIA, damping diodes,
slope and offset controls, and associated circuitry. The tuning
ramp voltage is applied to the inputs of a dual operational
amplifier U1. The ramp sweeps between 0 and 10 volts and,

depending upon the value of the ramp voltage at a given frequen
cy, an output voltage is produced by both amplifiers. The outputs
are routed through FET QIl to the reference amplifier U6A. Qll
is OFF in the EXT mode.

Amplifiers U1A and U1 B. The tuning voltage is applied to the
inverting inut of UI B. At the output, a clamp CR12 passes only
that portion of the waveform that is below ground. Depending
upon the setting of the offset potentiometer R30, the ramp sweeps
from zero in a negative direction and emerges from zero at
whatever frequency is set by offset adjust R30 (+ B). The tuning
ramp is also applied to the noninverting input of UIA. At the out
put, clamp CR14 passes only that portion of the waveform that is
above ground. The point at which this positive-going ramp
emerges from zero and begins to go positive is set by offset adjust
R3] (-B). The resulting compensation applied to U6A is a nega
tive going ramp starting anywhere between the low and high ends
of the band and also a positive-gomg ramp starting anywhere be
tween the low and high ends of the band. The combination of
these two ramps provide the shapes necessary to compensate for
the Detector and Coupler.

The slope of the ramp is controlled by gain adjustments R32 (+ S)
and R33 (- S). These two adjustments form voltage dividers that
determine what percent of the negative and positive amplifier out
puts will be applied to the input of U6A. If R32 is adjusted toward
CR 12, the maximum percentage of the slope is applied to U6 and
hence the largest slope. When R32 is adjusted toward ground
there is no ramp and hence no slope. The same operation, but with
different polarity, applies to voltage-divider R33. Diodes CRll
and CR 13 are temperature-compensating diodes.

Power Level Reference Ci)

The Power Level Reference amplifier U6A provides a dc reference
voltage at the top end of the power level control. Without modula
tion, the output of U6A is a constant + 5V at the output of U6A,
set by the ratio of R50 to R49. HI level adjust (R52) sets the posi
tion of the POWER LEVEL pot at maximum leveled power.

When in LINEAR modulation mode, a positive input signal will
decrease this reference voltage by one volt per one volt of input,
set by the ratio of R50 to R81 .

The output of the Slope Control circuitry is summed into U6A
through R26 and Qll when in the INT leveling mode (Option 001
only).

Power Meter Preamp e
When the internal XTAL/PM swi tch is in the PM position, Q 12 is
ON. This connects the ALC EXT INPUT to the Power Meter
Preamp U6B. The dc gain of U6B is - I to allow for the a to + 1V
output of the power meter. The gain, set by Rll, RI2, R13, and
C3, increases to - 38 at frequencies above 100 Hz to compensate
for the slow response of the power meter.

ALe Preamp 0
In the ALe OFF mode, Ql3 is ON to connect ALC Preamp U5 to
ground through resistor R2. The voltage from the front-panel
POWER LEVEL control is amplified by -112 as set by the ratio
of R7 to R6.

In the EXT (XTAL) mode, Q13 is OFF and Q14 is ON connecting
U5 to the EXT INPUT through R3. The voltage at the EXT IN
PUT is amplified by - 6, set by the ratio of R7 to R3, and sum
med with - 1 times the reference voltage from the front-panel
POWER LEVEL control as set by the ratio of R7 to R5. This
sum, at TP5, will be zero when the ALC is leveled.

When leveled, the ALC can handle detector voltages from - 55 to
.- 525 mV. The external input ground is connected to U5 through
R9 and Q17 ( ). The ALC OFS (offset) R53 compensates
for the voltage ffset of ALe Preamp U5 and ALC Main
Amplifier U2.

When the internal ALC XTAL/PM switch A3S2 is in th~ PM
position, Q15 is ON and Ql3 and Q14 are-OFF. Q15 connects the
output of the Power Meter Preamp U6B to US through R14. The
output of U6B is amplified by -1.1, set by the ratio of R7 to RI4,
and summed with -1/2 the reference voltage from the front
panel POWER LEVEL control, set by the ratio of R7 to R15.
This sum, at TP5, will be zero when the ALC is leveled. R21 and
C21 prevent US from oscillating.

Sample and Hold Control G
Q23 is turned ON and Q22 ( e )is OFF in the SQ WAVE
modulation mode. This connects the source of Q23 to the EXT
AM (L) input. R84 keeps Q 19 saturated in the absence of an in-

put. The EXT AM square wave is limited by a 1K resistor on
the Rear Interconnect Board, so the signal appearing at the base of
Ql9 is -6V to +.3V. The positive. swing is limited by CR21, a
schottky diode.

When the positive portion of the square wave is applied to EXT
AM, the collector of Q19 goes to -IOV. U3 buffers this output
and symmetry adjust R83 (SYM) controls the charge and
discharge of Cl3 through CRl9 and CR20. U4A acts as a high
gain comparator which switches between - 3 and -7 volts. This
produces a square wave with adjustable symmetry.

The output of U4A is connected to U4D. In OFF the output of
U4D is forced to 0 volts. This forces Ql ( CD ) to be ON at all
times. U3E buffers the output of U4D. C14 is charged through
CR5 and discharged through R61. U3F acts as a high gain com
parator which switches between -3 and -7 volts, This delays
the turn on of sample and hold FET Q 1, allowing the current in
the PIN Modulator to return to the value it had before the RF
was blanked out. VR6 and R63 level shift the output of U3F by
+5 volts.



ALe Main Ampl CD
When in ALC OFF mode, Q4 connects the ALC Main Amplifier
U2 to the internal Gain control R19. QI normally connects Rl9 to
the output of ALC Preamp US. Q3 is on, and connects R27 and
R28 to output of U2 for a minimum gain of - 5 and an offset of
- 7. 7V on the ouptut (TP7). The output of U2 (TP7) will range
from OV (maximum power) to about -7 .7V (minimum power).

In EXT (XTAL) mode, Q4 is off and Q2 connets ALC GAIN con
trol R4 to U2 input. U2, ALC GAIN, and C7 form an jntegrating
amplifier with very high dc gain. The output of U2 (TP7) will
range from about +3V (unleveled) to about - 8V (minimum
power).

In EXT (PM) mode, Q5 switches C6 across U2 to compensate for
the slow response of the power meter.

When the RF signal is blanked during square wave modulation,
Ql switches OFF and the output of U2 stays constant within 50
m V. The VOltage on C7 is held due to the large input resistance of
U2.

When in INT (Option 001 only) Q4 connects U2 to internal Gain
control R19. QI6 ( 0 ) connects INT DET GROUND to U5
and U2. U2 and associated circuitry operate in the same manner
as in EXT leveling.

Unleveled Detector.

When in ALC OFF, Q8 is ON, forward biasing Q9. Q9 supplies
current to the base of Q18, causing the front-panel UNLEVELED
lamp to light.

When in EXT, Q8 is OFF. If the output of U2 is greater than
+ 1.8V, the unleveled lamp will be on. This will occur only if the
ALC loop is unleveled. C16 acts as a peak detector so that the
unleveJed lamp will light if the ALC goes unleveled for even a
short period of time. Operation in INT (Option 001 only) is the
same as in EXT.

PIN Shaping 0
The resistance between U2 and the PIN Diode Modulator is 3.26K
until the current rises to about L6 rnA. Then VR3 starts to con
duct through Q6 dropping the resistance to 100 ohms at high cur
rent. CR9 prevents any positive voltage from going to the
modulator.

Q6 is turned OFF when the XTAL/PM switch is in the PM posi
tion and the ALC switch is in the EXT position. In this mode the
resistance drops to about I K when CR3 conducts.

RF Blanking 0
Q21 provides 30 rnA of drive current to the PIN Diode Modulator

when the output of U4A ( 0 )goes to OV. U4B inverts the out
put of U4A, and U3B and U3A buffer the input to Q21. U4B,
R66, U3B, and U3A provide an equalizing delay for U4D, U3E,
CR5, CR14 and U3F during 27.8 kHz square wave modulation.
This enables sample and hold FET Ql to turn OFF before the RF
is blanked.

INT Blanking/Clamping Control 6)

The 1 kHz squarewave, RF blanking, and Marker signals are sum
med into the emitter of Q20 by CR1O, CR16 and CRI8. Q20 is a
common-base amplifier, which amplifies the inputs and shifts the
level by -10 volts. The 0 to -10 volt output of Q20 is connected
to the input of U4C, where it is inverted. U3D buffers the signal
from U4C and feeds it through R65 to the base of QlO and to

U4A in the Sample and Hold Control section.

The collector of QI0 is normally -20Y, holding Q3 OFF. When
the output of U3D is + lOY (when I kHz SQ WV, RF Blanking,
or markers are HIGH), the collector of QI0 goes to OV, turning
Q3 ON. This clamps the output of the ALe Main Amplifier U2 to
-7.7V.

Q3 is held ON in the OFF mode.

A2 YIG Driver Assembly, Component Locations

A2 YIG Driver Assembly, Schematic

• SERVICE SHEET 2
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A1 FM DRIVER ASSEMBLY, CIRCUIT DESCRIPTION

General

Model 86242D/86245A/86250D

A3 ALC Assembly, Schematic

• SERVICE SH EET 3

The FM Driver allows modulation of the RF frequency from an external input. Rear-panel FM-NORM-PL
switch selects the mode of operation.

In the NORM mode, the FM input is sent through the High Freq Buffer and the Differential FM Driver to
drive the FM coil. The input sensitivity is - 20 MHz/volt for standard RF Plug-ins and + 20 MHz/volt for
RF Plug-ins with Option 008 installed. Filter capacitors are switched into the YIG Driver circuit to lower
residual FM.

In the FM or MLA (Option 008) mode, the FM signal is split by high and low pass filters. High frequency
FM is routed to the High Freq Buffer and low frequency FM routed to the Low Freq Amp. The output of
the Low Freq Amp is routed to the YIG Driver to allow for greater deviations than the FM coil can handle.
Sensitivity is - 20 MHz/volt for standard RF Plug-ins and + 20 MHz/volt for RF Plug-ins with Option
008 installed.

Operation in PL mode is the same as in FM except the sensitivity is - 6 MHz/volt to provide interfacing
with the HP 8709A Synchronizer. RF Plug-ins with Option 008 installed do not provide PL mode.

Low/High Pass Filters"

In NORM and FM, Q3 bypasses Rl. High frequency FM signal level is adjusted by R2 (HI F). In PL the
ratio of RI to R2 and R34 changes sensitivity to 6 MHz/V.

In NORM, Q2 bypasses C3 and C4, and QI connects input of Low Freq Amp to ground. In FM and PL,
Q2 is OFF and C3, C4 and R9 form an RC high pass filter (approximately 150 Hz at 3 dB point). Also, Ql
is OFF, and C6, C7, R8 and R6 form an RC low pass filter (approximately 150 Hz at 3 dB point). In RF
Plug-ins with Option 008 installed, the low pass filter 3 dB point is at approximately 500 Hz and the high
pass filter 3 dB point is at approximately 50 kHz.

High Freq Buffer e
A feedback amplifier is composed of Q9 and Q8. Transistor Q9 acts as a current source (approximately
2mA) while Q8 and C9 act as an integrator. Tracking diode level shift is provided by Q 10. Current through
Q8 (approximately 8 rnA) is set by RII. The output (TP4) is held to within 100 mV of the input.

Differential FM Driver e
Transistors Q4, Q5, Q6 and Q7 form a differential cascade amplifier; Q6/Q7 form the differential amp
while Q4/Q5 are common base stages. Resistors RI6,R17,'R30'and R31 set bias voltages (approximately
2.5V). R22 and R23 set quiescent dc collector current (approximately 100 rnA). R13 and RI5 return the col
lector current to the + 20V supply. R25 (OFS) nulls quiescent current through FM coil.

CI6, cn, CI8, and R21 ("LF"), and CI5 and R20 ("HF") compensate for FM coil frequency response;
RI4 ("Q") adjusts the Q of the FM coil. For Option 008 (MLA Vpconverter), W4 and W7 are removed;
W5 and W6 are added. This provides positive FM sensitivity.

Low Freq Amp e
The signal developed across C6 and C7 is inverted and amplified by VI. Gain is adjustable from 0 to + 2 by
R5 (La F). For Option 008, W2 is removed and WI and W3 are added. This provides positive FM sensitivi
ty (UI does not invert signal),
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E> LF
IL0 F GO IL -----iillil_

COMP}
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C> '"
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(FMCOILO}
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oFS (OF FSET)

NOTES: 1. W1, W3, W5, AND W6 ARE LOADED FOR OPTION 008 (86245-601]14)
BUT NOT FOR STANDARD (86245-60013l.

2. W2, W4, AND W7 ARE LOADED FOR STANDARD (86245-60013)
BUT NOT FOR OPTION 008 (86245-60014l.

3. THE FOLLOWING COMPONENTS ARE NOT LOADED FOR OPTION
008 (86245-60014): C4, R1, 03, R37, R32, AND CR2. (WI IS REPLACED WITH A JUMPER.)

Figure 8-17. A1 FM Driver Assembly, Component Locations
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A1 FM Driver Assembly, Component Locations

A1 FM Driver Assembly, Schematic
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Model 86242D/86245A/86250D

A6

Figure 8-19. A6 ALC/YIG Interconnect Assembly, Component Locations
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Major Assembly and Component Locations, 86245A

~ Location of Test Points and Adjustments, 86245A
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Major Assembly and Component Locations,
862420/862500•Location of Test Points and Adjustments, 86242D/86250D
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P.O Bo~ 1152
CY·Nlco.shl
Tel: 45628129
Cable I(YPRONICS PANDEHI$
Telex. 3018

CZECHOSLOVAKIA
VyIlOjOllil a PrOYOlnl ZakJadna

~R~~~ ~$~\lhO~I~e~h~\I~~~~y
Tel 899341
Telu:.121333

If"lslituleol MedicalSIOtllCS
Vys1::'lmny USlaV leU(SlIfl BIOAI!<y
Jedlova 6
CS·a.8346 Br81Islava·Kr.mare
hi 44·551/45-541

OOR
E.ntwlcklungslaoor lll!.r ru OreSljen
6~~~~~~$,nsbtut MelnsoerQ

WlJldheimfMeinsbe'9
lei 37667
Telex· 112'145
Export COrltaCl,ll.G luerich
GueMl'ler Forgoef
SChll!{JelSiraSse 15
lQ-10 Berlin
Ttl -42·74·12
T~ex 111889

DENMAAI<
~:~~:.~Ckard AIS

OK·346Q Blrkerod
1,1: (02l 81 66 '0
~ble' H(WPACK AS
Teltll: 37<109 hpa$ dk
Hewlen·Pac"ard AJS

~~~:~ 111kebor g

t~J~~~:t/~ ~ 11K
Catlle' H€WPA~X AS

ANLAt4D
Iiewlen-Packafd 0'1'
Hank3housuntle 5
P.O Box 6
SF-002\1 Htlslnkl 21
Tel. 190) 1m3031
CJtlle- Hf\'VPACI<O'1' Helsinki
Telex: 12-15-63 HEWPA SF
FRANCE
Hewlett-Packard fnnce
Ollanler de Co\lnaboe:uf
80lle Postille No. 6

~~11tf)'9~;S7?2~edex
Cablt- HfWPACK Orsay
Telex· 500048
Hewlen-Pilckiird France
AgefiCy Rlgtonal4
"Le S3Qultl"
Chtmindes MOuilies
B,P 162
F-69130 Ecully
T,I (78) 3381 25,
Cablll HE.WPACK Eculy
Telex: 3' 06 17

tiewlelt-Packar(l France

~~~~~~t~ee~~~:I~~Plele
Chemin ije 1,1 C~plefe, 20
f-lf300 Toulou ..e-Le ,.411'$11
Tel:(61) 40 \1 12
Cdb1£: HEWPACK 519S7
'elex 5109)7
Hewlen-Pa;cl(ard Frallce
AlJence R~glonale

Aeropot't pnl1Clpal de
Marsedle·Manonane

~~1·3[i,\~9ril~njt~
Cable' HEWPACk MARGN
Telex. 410170
HewletH3c'Kar() Fral1ce

~~~~e~Ll~d;~~cll~ter
ap. n24
f-3501-4 ReMitS C~de.

Tel 199)36 3311
Cal)le- HEWPACK 74914'
Tel~~ 140912
Hewlen-Pal;kard France
AQence Re<;ilonaJe
74 AII~ de la AobertsalJ
F·67000 Sirubourg
T,I (88) J5l3 20111
lelex_ 890)41
Cable. tiEWPACK STRBG
He-wlett-PJckard fl3rlCe
Agellce R~Olo",ale

Centre Vauban
201. rue Colbert
Enlree A2
f·59000 Lille
T~I (20) 514414
Telex 820744
Hewlert-Packal<l France
Cenlle d· Aflalfes Par~s-NOfd

Ballmenl Am~t,e

Rue t1e La Commune de Pal1s
B P 300
f-93153 Le Blanc Mesnll C6deJl
T,I: (01.9318850

GERMAN fEOERAl

RE.PUBLIC
HBVI'Iett,-Packard GmbH
VertrlebSJ:enlrale Fra/'lldurt
Bernerslrilsse 117
Posttach 5&0 140
0-6000 Fr'enkfurt ~
Tet (06111500'·1
Co!ble HE,WPACKSA Fraoldunr,,: (0611150 0'·1
Cable HEWPAClI;$A Frankfurt
Telex; 04 132491'lptlml1
HewteU-Pactard GmbH
Technisches BUffO 80blingen
Herrenberge,st'i1Sse 110

~;i:0(~~o~~b~61~n. Wlimembe,o

Cable. HEPAK Bbblmgerl
Telex 07265739 blln
Hewlen·PaCkilr(l GmbH
Technisches Buero Oussl!:loorl
Emanl1e!-leutle-$tr.1 (Set'Sle".,)
0-4000 Dllueld(lrf "
Tel. (0211) 59711
Telex: 085186 533 hCldd d

Hewlen'P<lckaId GmllH
Ttchoisc.hes Buero Hamburg
Wemleoslras5-l! 23

~;~~OH~'r~3r~31
Cable I1~WPACKSA HamburQ
Telex. 21 63 032 hphh d
HBwletl-PClckard GmbH
TechnisthltS Burro Hannover
Am G,ossmarXl. 6
0·3000 liannov.f 91
Tet (OSII)'6 60 01
TBlex 092 32$9

Hewleh·PACkatd GmbH
Werk Groeulnqen
Ohmstfas~e 6
o-rsoo Ks,lsruke 41

t~~~0~~~~2~7cif 06

Hewtert-Packarel GmbH
Techllls<;hes Bue,o Nuremberg
Nwmeyer SUo 90

~~~5(~1~rr5t"~8t85
1ele;c 0623 860
Hewleu·Packatd GmbH
Tec-I'lmscl'les Buero Munchen
Untethachlngel Sltasse ,8
ISAR Genler
0-80120ttobrunn
Tel i089) 60' 306117
Cabls HEWPACKSA, MlInchen
Telex 0$249&5
Hewlen-Packafd GmlloH
TfCMI~tt!'S Buero Btrlln
Keith SI,asse 2·4
0-1000 Berlip30
Tel' (030) ,.I 90 86
Telex: 13 3405 I1pbln d

GREECe
Kostas K,arayannls
08. Omirou Streel
GR· AIhens 133
Tel. 3237731
Cable: AAKAR Athu$
TeleJt· 21 59 62 r~u gr

~r~~col. °G IY
papalhanaS510u & Co.

Marnl11
GR . Athens lOJ
T.,522 1915
Cable' INTEKNIKA Alhens
Tel£');: 21 5329 INTE GR
Metll~OnIY-
Technomed HellasUd_
52.SltOOIl(i1 Slleel
GR - Alhons 135
Tel· 362 6972. 363 3330
Cab!e:ETALAX alhens
Telex. 21·46513 ElAL GR

HUNGARY
MTA
MI1SlW]lJYl ts M~ril!slechnikal

Szol~Jlat3
lenin Krl 67
1391 BtldaQest VI
10' 420338
Telex 2251 14

ICELAND
Med~cal Only

~1~1~~~:~~I~~~~~~t~iulnc
IS-Rlty)l}&vlk
Tel. 1 sa 2<l
C<lble: EWING ~ey%13I'rll.

IFiAN
Hewletl·Pa.c.k.lrd Iran lid.
No. 13. Foufleenth SI
Mlrtmad A"eout:
PO 80x 4112'419
IR-TQhrIllO
Tel: 851082~7

Telex: 11 2~ 74 Il.hfm Ir

IRAQ
Hewlett-Packard Tfadlflg Co
4/118 Mansoor City
Baghdllld
TO: S511627

~~:I~· ~~pll:~OI~t~ Ik
BaQtlda() IriQ

IRElAND
Hewlett-Packaf(J Lid.
King Streel lal'le
GB-Wlnner.h,WOkmgham
Be<". ROll 5AR
Tel (0734) 78 47 74
Telex: 847178t84817S

ITALY
Hewlen·Paclcard Ilahana S p,p..
VIa Amercgo VesPuccl 2
Castlla. postille 3645
l-lOl00 Milano
iel' (2) 6251110 Imesj
Cable. HEWPACKlT MJI2Jno
Telex J2046
Hewletr·~acb'd II!liil/'la S 9.1\.
Via PletfO MafonceJIl 40

e3$10~ap~I~~~i:}
Tel' (49) 66 4888
Tele.. 416lt' Hewpackl
Medical only
Hewlen-Packaro HahaRa S DA
Via d AgrllaldL i
1·55100 PIs.:l
T.' 10501 1 32 O.
Telell 32046 via Milano
Hewlel1-Packard italian .. $.p.A
Via G Aut1elhnll0
1·00143 Aoma
Ttl 10&) 54 69 61
Telex 615-14
Catlle HEWPACKIT Roma
Hewlen·Packard lIahalU S p.A.
CO'SO GIOVal1t1l Lanza
1-1031 "fori nO
10, (0111 68ll4Sf559J08
MedicalrCalculators Only
Hewletl-?3ckillo l~lli3na SpA.
Via PrinCipe Nicola 43 Gre
1-95126 Catania
1":(095) 37 050'
HewleU·Packalo ltallaru S.o A
Via Amefloo VesIlUCCI, 9
1-80142 Napoli
T", (081) 33 77 11
Hewl~ll-PaCYrd Ilahilrla SpA
Via E. Masl, 918

~~O:~~1~%~8n;7
KUWAIT
AI-Khaldlya TrJding &

p,8.0e~~c~'~8_~tt
Kuwait
Tel: 424910-41 \726

~~~I~·' ti:bJu~1 kt

LUXEMBURG
Hitwlel\·Pac~afd 8enelux
S A IN V.
Avenue du Col·V~rt. 1.

~~~~~~~~~I:~I"
Tel, (02) 672 22' 40
Cable PAL06EN 8nmels
Telex 23494

MOROCCO
Gef.l!p
190, BNd. 8ril.hjm Rouoa.ni
CasablanC.l!ll
Tel: 25-1&7&'25·go.g.g
Cable. Gefep-C.1Sa
Tetell. l?3139

NETHERLANOS
Hewlen-Packard Benelux N V
Varl Heuven Goedhanl.:un 121
P,O, Box 667
"'L-1134 Amstelveen
Tel. (0201 47 20 21
Cable' PAlOB(N AmSlerdam
Teter:: 13216 hepa nl

NORWAY
Hewlen-Packa'd NOfge A/S
Ne:svfitrl 13
Boi:. 149
N-1344 Kaslum
Tel: (02) 53 8J 50
Tele;c: 16621 hpnas fl

POLAND
Biuro Inlorm<'!<;11 T&hnll:.lnej
Hewltt1·Pac~afd

U1 SUwlu 2. tiP
(l).I6I].w.rszawa
Tel: ~~5fID]~187
Tele. I t" S! he~ pi
UNIPAN
laklad Oos'I"f1adualny

~~do~iJt..e:~~~~ ~~~~~~:el 51,S5
00-800 Warsuwa
Tel. 36'90
1f:le;c 81<1548

la~ae1y~~~:Cle Sprzelu

PIJC l(omuny Parysklej 6
91}007 Codt
Tel: 334-41.337-83

PORTUGA.l
ieleClra·Empresa HCl'llca die
EQulpamenlos EIf;lctllcosS,a,r.1

~u&. RB~~(I~gJ~~ Fonst'a 103

P-lisbon 1

g~t~~%~Jr~~2lISbon
1eJex 12598
Me(!lcal onl~

M\JMlnlet
Inletcamblo Mundl;)1 ele ComerCIO
Sa f.1

~~OA :O~e2~~~lar U8
P - Lisbon
Tel (191 53 ~1 3117
Cable INTERCAM810 liSbon

RUMANIA
Hewlen-Pacbrd Repreunlanta
ad N Balcescu 16
Bucharesl
Tel. 1580231138885
Telex. 1~40
I.I.R U C.
Illllepnnde1t.3. Penlru

IrlUehnerea
SI Aep.ararea. urd.aJelol dt Calcul
B-elul prof Dimitri!: Pompei 6
Bucnarest·Stc!oruI2
T'I: 126< 30
Telex: 11716

SAUOI ,6.R,ABIA
Mllder(l Elecf,rot'IlC ESlablishme-n1
Kina AMul AliI SIr, ~Head officel
PO Bex 1228
Jeddah
Ttl: 3117J-331201
Cable: elECTRA
POBox 2728 (Service cenlert
FUyedh
Tel,62596-'66232
Cable' RAOUfCO

SPAIN
Hewlen-Pacltard Espanola. SA
Jelez.~Jlt3

(-Madrid 16
Tel.(1) 458 2600 (10 Iinesl
Tt'le~· 23515 npe
Hewlen·Packard Espai'lela, SA
Mllan~ado 4'1·23
f-9arcoIOr'l81 17
Tel i3) 203 6200 (5 lInes)
Tl!:lell 52603 h~be e
Hewlen-PackJn:J (SPinola. SA.
Av F1am6n y Calal 1
E(!llicio Sevill3. olanta 9'.
E-SevlIIe 5
Tel. 64 44 .'14/58

~~il.~~-r~~~I~d 7~SrfJOlit S A.
E-Bllba~1

lei: 23 83 06113 82 06
C4JOJlalors Only •
Hewlett·Packard Espaftola S.ft.
Gran Via FemaMo ~I C~t<lIICO. 67
E-V.fencla-8
Tel' 3256728132665 5S

SWEOEH
Hewlelt-Packard Svenge AB
Emghelsvagen \-J
Fack
S-161 20 Bromma lO
T", (08) 73005 50
Cable MEASUREMENTS

StOckholm
Tele.:' 10721
lie.....lert·Packaro Sverlge AS
OSlra Vmlergalan 22
S· 702 4.0 Orebro
hi (019) 1Il 07 20
Hewlett·Packa(d Svenge AS

~'.~~~Is~t~~;~ra Fr6iunda
Tel lQ.31. 49 0950
Telex. 1072) Via 8romma Office

SWrT2ERLAND
Hewletl-Pa~lI.ard (SCt'lwelz) AG
Z\JfcMrwasse 20
Po 80x 307
CH-8952 Schllftrl~n-Zurjch

Tel' {On 730 52 40J]J0 1821
Callie HPAG CH
Tele.:. 53933 ~pa9 c.h
Hewlen·Pac.kard (schwelll AG
Chaleau Sloe 19

~~.I;b~~)L:6 ~l~~~n-Geneva
C~ble· HEWPACXAG GeDeVa.
TeleJl 27333 hpaO ell

SVRIA
Medlcal/CalctllalOr only
Sawah t. CD
Place Almil!
8,P, 2308
SYR-Oam.scus
Tel' 16367. 19697. l4268
CaDle SAWAll Damascus

TURKEY
~e~k8~xElln:Nneenno 8Ufl~aU

Beyo41u
TA-Istanbul
Tel, 4940 40
Cable· TELEMATION Istalloul
Telex 23609
Me.jll::ollonly
e,M,A
MuhltndisJik Kollektlj Sitkeh
M.akale Sokak 41/6
TR-Ankars
Tel· 175622
Al'lal)'1lc.1I only
Yilmil.l:OlYlJlek
Milli M4Jdalaa Cad No. 16/15
Klzday
TR·Ankara
Tel 250309
Telex: 42576 ozek lr

UNITED KINGDOM
Hewlel1-Packafd tid.
KIng Stret' laDe
GB-Wlnnfish. Woklngham
8erks. RGll 5AR
Tel 1073-4) 78 4774
Cable: Hew~le Londoll
Telex 84117819

Hewlen-PacQr(l Ltd
Trafalgar House.
f.lavi03.tion AOJ<l
Altrlncham
CI'le$nlre WA 14 ~NU

Tel, (061l928 6d2Z
Telex, 608058

Hewlen·P;}cl:;ard LM

~~:a~tI~se
Oudley Road
HalelOwen.
West Mr(l(ands 862 8S0
Te<' 1021) 550 991\
Tele-x.33910:5

Hewlelt'PClckaf() lIo
Wedge House
799. LoMon Road
Ga-Thornton Hea(h
SUffey CRJ 6Xl
Tel (01) 584 010318
Telex 946825

Hewlen-Packaro ltd
C/o Makro
South Service 'lllhOfesaJe Centre
Wear Incluslrtal [Slate
WashlD910n
G8-New Town. Cuunty Oul11am
Tel WasiUfl910n 4&4001 ert 507.158

Hewlefl-Pa<;kard lid
10, WesleySI
G6-CasUet(lrd
WeSl'1'orkshlleWFIO lAE.
Tel 109775150402
Telell S57355

Hew1ell·Packan:ILtd
I.WallJceWay
G8-Hllchln
Hens
Tel (0462) 5282.1/5671)4
Telex 82598'
Hewlel-Packard Ud
2C. Avontleg Induslrlal E'Slale
Long Mile Road
Dublin l2
Tel: Oublln 509458
Telex: 36439

USSR
Hewletl·PaCl(afO'
Represen~allve Office USSR
Pokrovsky Bou1ewd 4r,'-XW l2
Mosco", 10\000
Tel 294-20l4
Telex ]825 ftr.'Wpa.l:: su

YUGOSLAVIA
Iskl,t-SlandarOlHewlell·Packard
Mikto~lceva J8NII

~~~03~Jsab~~~2 1674
Telex 31563

SOCIALIST COUNTRIES
NOT SHOWN PLEASe.
CONTACT:
Hewltm-~aclQrd Ges.m.b.H
PO. Box 7
A-1205 YI-ttnna, AUSlfia
Tel, (02221351621 to 2r
Cable HEWPAK VIenna
Telex· 75923 I'lew(l.lk a

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE COrHACT:
Hlt'Io'len·PaCkarel S A
Medlletranean aod MIddle
East Operabons
35. Kolokolronl St,ef:(
Platla Kefallariou
GR-KifISSI;)-Alhens, Greece
Tel 80803371359/429
Tel.ex 21-6588
Cable: HEWPACKSA AIMns

FOA OTH ER AREAS
NOT ..ISIEO CONTACT
Hewlett-Packard S A.
7, rue du BOls·du-Lan
PO BOll
CH-12H MI!:)'r1rl 2 - Geneva
SWitzerland
T'L 1022) 82 7000
Cable: HEWPACKSA Geneva
Te1e~ 2 '2:485

UNITED STATES

10535 Harwm Or
HOuSIOr'l 77036
lei' {7131 776·6400
lOS Bmy Mllchetl Roael
S.n Anlonlo 782'25
Tet. {512) 434-S241

UTAH
21M South 3270 Wesl Street
Sail Lake City 84119
1el ~801) 9]2·4111

VIAGIHA
P.O Box 12778
No 7 Koqel hee. Cenlel
S\Jlte 212
Norlolk 23502'
Teq8041461.4025,6
POBox 9869

~~~~~~n~~13~~nQs Road
Tel' {80.n 285·3431

WASHINGTON
Bellefield OM~~e Pk
1203-11.tllh Ave. S E
8elle ..."e 98004

~U;x(2'gf6_~~~~~~l

'WEST VI~GINIA

M~italrAoalylltalOnly
Charleston
Tel' (30'1 3'5,16<0

WISCONSIN
9004 West LIncoln Ave
West Allis 5322'7
Tel ('1') 51l1·05S0

FOR U_S. AREAS HOT LISTED:
Contactlhe r~lof\al o/hte
neare5' YO\J Allanta, GeCHQjil
NOI1h HollywoOd. Cali!Olnia
Ro~kvjlle. MJrylancl. ROllin9 Meadows.
Illinol$ Th~r comolete
addresses are llsled 3I)O"l.e

ALABAMA
8290 Whitesburg Of , S t
p.O. BOll 4207
Huntsville 35802
Tel 120SI88H591

MoolulODIJ
128 W. Vallev Ave.
ROOm 220

relr~~O~t:4~.?g:~i2
AFliZONA

~~:e~I~:~gg~a St.
Ttl: (6021244·1361
2424 East Augon R~

T\lnon 85706
leI (602) 294-3148

'ARKANSAS
Medical Service On~1

P.O Box 56'S
Braely Sl.3tion
Uftl. ROck 72215
fef' l501) 376-1g44.

CALIFOANIA

~~~~e~~~:6fi1hOfPtA"e
Ttl. (714l870-1000
3939 Lankelsl\lm Boulel'ard

fe~~~l~O~rt~~ 91604
TWX 911}'99,267'
5400 West Rosecrans Blvd.
PO, 8<>,92105
World Wa~ f'oslal Center

}~$(:t3~~~;0~i~gs
'los A.ngeles
rei (213) 776, 7SOO

3003 Sc:on B01Jlevard
SOiI1t8 Clsr. 95050
Ttl. (.108) 249-7000
TWX. 910-338-0518

~~I{'~r~:~6165
64& W. Nor1h Markel Blvd
Sacr'mento 95834
T. 191619l9,ml
9606 Aero Drive
POBox 23333
san Diego 921 2~

Tel: {7141279--3200

COLORADO
50500 South UISltr Parkway
Englewood 801 \0
101 1303) 771 ,3'S5

COHNEC't'ICUi
12 Lunar Onve
New Haven 06525
T,I (203) 38!l-6551
TWX 710·465-2029

FLORIDA
PO Cox 24210
2806 W OaklaM Par'K Blve!
Ft lauderdale 33311
T,I (3051 731·2020
•Jacksonvltle

~~~~11~4~1l391~~ot~
P O. Box 13910
61 n la'l:e EllenOt 01.
Orlando 32609
T'I: (3051 859·2900
P.O Box 12626
Penncola 32575
T'" (9041 '7H4l2

GEORGIA
p.O. Bo~ 105005
Atlanta: 30348
Tel (A04195S-1500
rWlt81(}.156-4890
Medical Service Only

~~tJrJ~r75~~g92
PO BOll: 2t03
Warner Robins 31098
Tel· (912l 922·1)4.49

HAWAII

~6J~O~luKJ;aa~~reJ
Tel (808) 955-4455
Telex 723·705

ILL'NOIS
5201 Tollview Of.

fefll:31\n5S~98~ 60008
TWX: 910-687,2260

lNOIANA
7301 North Shadeland Ave
Indlan~lis46250
Tel' (31 842-'000
TWx: 61 ·lGO,1797

IOWA
lJ.~5 Hellll Road
Iowa City 52240
,.: IJI9) 338-9'66

KENTUCKY
MedlCjlOnly
Alkloson $Quafe
3901 Alkmson Dr,.
Suite 407 Alkinson SQuale
Louisville 40218
Tel (S02) 456-1573

LOUISIANA
? 0 Box 840
J229·39 Williams Boulevard
Kenner 7006J
Te( 15(4) 443·5l01

MARYLAND
6707 Wnilestone Road
Bahlrtlote 21207
Tet (301) 944-$400
TWX 710-862·9157
2 Cl10ke Cherry Road
Aockvllle 20eSO

l~~3?11~Ut~~~
MASSACHUSETTS
3(' Hartwell Ave

M~~6?if~6~~~~0
TWX. 7l0·32&-5904

MICHIGAN
23855 Researd'l Dnve

~~'73113r~i6-~~ 48024

724 Wesl Cenlre Ave.
Kalamazoo <19002
Tel' (006) n3·8J62

MINNESOTA
2400 N. Pllor A"e
St. Paul 55113T,,: (61l) 636-0700

MISSISSIPPI
-J,ckSOn

~ef:'(~,1er5f9.)t3'
MISSOURI
1\131 Coloudo Ave

~.n(~~1)~~.r~7
TWX 910-771-2087
1024 uectlllve Pirll:vt3y
S1. Louis 63141
Tel (3"1878'0200

NEBRASKA

~j?~~~nl~oad
Suit! no
Omaha 68106
Tet (4021 392·0946

NEW JERSEY
w. 1,0 Centul)I Ad
Paramus 07652

i~~2?11~~~:~~~
Crystal Broo~ ProlesSlonal

BUilding
Eatontown 07724
h11201) 542·1384.

NEW MEX\CO
POBox 11534
Sialion [
11300 Lomas 81vel . N,E
Albu~lJet~ue 87123

~xI59~6_~~=1~~~

156 WyallDdvf
Ln Cruces 88001
Tel. (5051 526-2.84
TWX 910,99aHl550

NEW VORl<
6 Automation Lane
COmpm€f Park

t:,b(5181'%~5'S50
201 South A"enue

fe~u(~~:j:~_%~~601
TWX 51 Q.l53·5981
650 PeMlon Hill Office Par):;

f:trr-,~~ ~~~~950
5858 East Molloy Roae!
Syracuse 13211
Tel: (31~} 4~4·24a5

TWX 710-541-0~82

1 Crossways Park West

~1(t1~~r12 ~ !J~Jo
IWX. 71o-m·1l9~1

HOATH CAROLINA
PO Bo;c 5188
1923 Nor11'l M~ln Streel
High Point 27262
Tel (919~ 835·8101

OHIO
16500 Sprague Road
Cle"'el8lnd 44130
Tel. l216) 2-43· 7300
TWX 810-423·9430
330 Pro51res!> Rd
Oayton 45449
Tel· {513) 859-8202
11)41 Kln~~mill Par):way
Columbus 43229
Tel' (~14l43S-1041

OI<LAHOMA
P,O. Box 32008

~~I~~~i72T.ISf~ll32

OREGON
17890 SW LO'fIIet Boones

Ferry Road
Tuel.Un 9'062
W (503) 6ll}3350

PENNS'1'LVANIA
111 Zeta Olive
Pittsburgh 15238
Tel. (412) 782-0400
1021 81h Avenue
Kitlg of prUSSia Industrial Pafk
King 01 Prussia 1~06

Tel. 12151 265·7GOO
TwX 510-.660-2670

SOUTH CAAOLINA
694\-0 N Tr~tlolm AO~d

Columbia 29260
Tel, (803) lSl·849J

TENNESSEE;:
'Kncx,vllle

~e~ll~a~5~eS2lfsZ2~

302'7 Vanguard Dr
Dlreclor's Plua

~f(dO~~s3~~~~70
Nao:hville
Me()~cal Se{\'lce only
fel l615} 244.·5448

TEXAS
PO. 80x 1270
201 £ Arapaho Rd
fUcha(dson 75080
Toel' (4"4) 231-6101 -Service Only 1178
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