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.


http://www.tm.agilent.com/
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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 [ 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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HP 86245A RF PLUG-IN

SCALE FOR 8620A and 8620C

NOTE

The 86245A and scale are shown, however, the 86242D,
86250D, and scales are similar in appearance. See AC-

CESSORIES SUPPLIED in Section | for part number
information.

Figure 1-1, RF Plug-in and Accessories Supplied
1-0



Model 86242D/86245A/86250D

General Information

SECTIONI
GENERAL INFORMATION
1-1. INTRODUCTION h. SECTION VIII, SERVICE, contains
descriptions of the circuits, schematic

1-2. This Operating and Service manuali 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.

¢. 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.

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

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

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 |V}
should be performed at least every
six months,

1-8. SAFETY CONSIDERATIONS

1-9. General

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
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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.

Indicates dangerous voltages.

| o %

Earth terminal.

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

WARNING

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

CAUTION

1-12. Operation

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

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

| WARNING |

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-

Model 86242D/86245A/86250D

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.

WARNING |

BEFORE SWITCHING THE INSTRU-
MENT ON, ensure that all ac line
powered devices connected {o the
instrument are connected (o the
protective earth ground,

3

CAUTION

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

1-15. 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
PERSONNEIL..

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.
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WARNING |

Servicing this instrument often re-
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 fo the
protective earth ground.

1-18. INSTRUMENTS COVERED BY MANUAL

1-19. Attached to 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 digiis 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 insirument. The
contents of the manual apply to instruments with
the serial number prefix(es) listed under SERIAL
NUMBERS on the title pages.

SERIAL NUMBER

N\
SUFFIX

”
PREFIX

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 1-1 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 LLEVEL 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 conirol (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.

13
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Model 86242D/86245A/86250D

Table 1-1. Specifications for 86242D, 862454, and 862500 Installed in 8620C(1 of 2)

Specifications with RF Plug-in installed in 86208
Sweep Oscillator Mainframe

SPECIFICATIONS

86242D 85245HA 86250D
FREQUENCY!
FREQUENCY RANGE, Calibrated: 59 -9.0GHz 59 —-12.4GHz 8.0 —-12.4GHz
FREQUENCY AGCURACY? (at 25°C and with

FM-NORM-PL. switch in NORM position:

CW Mode:? +35 MHz +4( MHz +40 MHz

All Sweep Modes (Sweep Time >0.1 sec): *+40 MHz 50 MHz +50 MHz

FREQUENCY STABILITY:

With Temperature: <£750 kHz/°C <+1.2 MHz/°C <12 MHz/°C

With 10% Line Voltage Change: <40 kHz <240 kHz <+40 kHz

With 10 dB Power Level Change from

Specified Maximum Power: <+1.5 MHz <+1.5 MHz <*1.5 MHz

With 3:1 SWR Load Variation, All Phases: <+250 kHz <*250 kHz <£250 kHz

RESIDUAL FM in 10 kHz BANDWIDTH:?

CW Mode:

FM-NORM-PL switch in NORM position: <15 kHz peak <15 kHz peak <15 kHz peak
‘POWER OUTPUT?
POWER LEVEL:*-!°

(For calibrated frequency range at 25°C):

Maximum Leveled Power: >+10dBm {10 mW) | >+17dBm (50mW) | >+10dBm {10mW)
Internally Leveled (Option 001): >+10dBm (10 mW) | >+17dBm(50mW) | >+10 dBm (10mW)
POWER VARIATION (at specified maximum

power}:

Crystal Detector Leveled (External):*.? <#0.1 dB <#0,1 dB <x0.1 dB

Power Meter Leveled (External):*»° <#0.1 dB <#0.1dB <+0.1 dB

Internally Leveled (Option 001): <20.5 dB <20.6 dB <+0.5 dB

Power Control Range: 10dB 10dB 10dB
EQUIVALENT SOURCE SWR:?
Internally Leveled {Opticn 001): <1.6 <l.6 <l.6
SPURIOUS SIGNALS (in dB below fundamental
signal at specified maximum power):
Harmonics: >30dB >17dB >30dB
(5.5~ 7.0 GHz)
>30dB
(7.0 — 124 GHz)
Nonharmonics: >60dB >60 dB >60dB
RESIDUAL AM:

(AM noise in 100 kHz bandwidth):

Residual AM: =50 4B below 250 dB below 250 dB below
carrier at carrier at carrier at
specified maxi- specified maxi- specified maxi-
mum power UM DOWeEr mum power

14
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Model 86242D/86245A/86250D

General Information

Table 1-1. Specifications for 86242D, 862454, and 86250D Installed in 8620C (2 of 2)

Specifications with RF Plug-in Installed in 86206C
Sweep Oscillator Mainframe

SPECIFICATIONS

86242D 86245A 86250D
MODULATION!
EXTERNAL FM? (FM-NORM-PL switch in FM position):
FM Frequency Response:
DC to 2 MHz: %1.5dB +1.5dB *£1.5dB
DC to 10 MHz®: %#1.5dB +]1.5dB +1.5dB
Maximum Deviation for Modulation Frequercies:
DC to 100 Hz (all instruments): 150 MHz +150 MHz 1150 MHz
DC to 1 kHz {Option 008 excluded): *15 MHz +15 MHz 15 MHz
DC to 2 MHz (Option 008 excluded): *5 MHz *5 MHz +5 MHz
90 kHz to 1 MHZz": +7 MHz +7 MHz +7 MHz
90 kHz to 5 MHz® : +5 MHz +5 MHz +5 Mz
90 kHz to 10 MHz"; +1.5 MHz *1.5 MHz 1.5 MHz
INTERNAL AM (Below maximum leveled power):
1 kHz square wave. RF Blanking, and Marker
ON/OFF Ratio: >404B >40 dB >40 dB
EXTERNAL AM (LINEAR-SQ WAVE switch in
SQ WAVE position): 2+’
Symmetry:® 40/60 40/60 40/60
ON/OFF Ratio (>+1 volt input) (down from
specified maximum power): >40 dB >40 dB >40dB
UPCONVERTER SIMULATION®:
*Across 30 MHz Sweep Width;

**Across 50 MHz sweep width: * o * o * ok
Linearity at 277 kHz: <0.5% <083%| <0.5% <083% <0.5%  <0.83%
Group Delay at 277 kHz: <lns <1.7ns| <lns <1.7ns| <I ns <1.7 ns
Differential Gain at 5.6 MHz: <0.5% <0.83% | <0.5% <0.83%| <0.5% <0.83%
Differential Phase at 5.6 MHz: <1° <1.7° | <1° <1.7° | <1° <0.83%

! Unless otherwise noted, all specifications are at RF QUTPUT and at O to 55 degrees C.

% Supplemental characteristics are listed in Table 1-2.

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

4 Exciuding coupler and detector variation,

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

6 Specific requirements for compatibility with HP 8755A/B: 6V, 27 .8 kHz squarewave MODULATOR DRIVE output

connected to EXT AM input.

TLINEAR-SQ WAVE switch A351 is located on A3 ALC Assembly.

8Crysi:al Detector input to ALC EXT INPUT should be from —55 to —525 mV for specified leveling at specified power
output, For use with regative polarity detectors such as HP Model 780 series Directional Detectors, and HP Models

423A/B and 424 Series Crystal Detectors.

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

t0for 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.

FREQUENCY

FREQUENCY ACCURACY:
(FM-NORM-PL switcl in NORM position):
START-STOP end points and AF center
frequency:
Sweep Time 0.01 to 0.1 sec:

MARKER:
Sweep Time 0.01 to 0.1 sec:

AF SWEEP WIDTH:
MANUAL Sweep:
AUTO Sweep (Sweep time 0.01 to 0.1 sec):

CW REMOTE PROGRAMMING:
CW Frequency:

RESIDUAL FM IN 10 kHz BANDWIDTH:
(FM-NORM-PL switch in NORM position):
MANUAL Sweep Mode:
AUTO Sweep Mode:
All MANUAL, CW, or AUTO sweep modes with
FM-NORM-PL switch in FM or PL position:

FREQUENCY STABILITY: DRIFT (per 10 minute
interval after 30-minute warm-up}:

POWER

POWER LEVEL:
Stability with Temperature Change:

Dynamic Range of POWER LEVEL Control (while
maintaining 60/40 symmetry of internal 1 kHz
square wave):

Leveled:

Unleveled:

POWER VARIATION:

{over dynamic range of POWER LEVEL control):
Internally Leveled (Option 001):
Unleveled:

SOURCE SWR:
Unleveled:

86242D 86245A 86250D
35 MHz 60 MHz 60 MHz
+40 MHz +65 MHz 65 MHz

*1% of range
+5% of range

<£5 MHz

<15 kHz peak
<30 kHz peak

<30 kHz peak

+600 kHz

<+0.1 dB/°C

>+10 dBm to
<—3 dBm
>20dB

<z0.4 dB
<+3 dB

<25

*1% of range
+5% of range

<+20 MHz

<15 kHz peak
<30 kHz peak

<30 kHz peak

600 kHz

<+0.1 dB/°C

>+17 dBm to
<+4 dBm
>20 dB

<04 dRB
<+3 dB

<2.5

+1% of range
+5% of range

<+20 MHz

<15 kHz peak
<30 kHz peak

<30 kHz peak

600 kHz

<z0.1 dB/°C

>+10dBm to
<—3 dBm
>204dB

<+0.4 dB
<+3 dB

<2.5
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Table 1-2. Supplemental Characteristics (2 of 2)

General Information

SUPPLEMENTAL CHARACTERISTICS

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

MODULATION

EXTERNAL FM:3
Sensitivity:
FM-NORM.-PL Switch in FM or NORM:
FM-NORM-PL Switch in PL:
Upconverter Mode (Option 008):

Maximum Deviation:
FM-NORM-PL Switch in NORM (DC-100 Hz):
FM-NORM-PL Switch in PL (DC-100 Hz):

EXTERNAL AM (LINEAR-SQ WAVE switch A3S1 in
LINEAR position):
Frequency Response (with RF signal 6 dB down from
specified maximum power):
Leveled or Unleveled:

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

EXTERNAL AM (LINEAR-SQ WAVE switch A3S1 in
$Q WAVE position):
Symmetry”® (between specified maximum power
and —3 dBm):

|

86242D ‘ 86245A 862500
—20 MHz/V --20 MHz/V —20 MHz/V
--6 MHz/V —6 MHz/V —6 MHzfV
+20 MHz/V +20 MHz/V +20 MHz/V
18 MHz *18 MHz +18 MHz
+50 MHz *50 MHz +50 MHz
DCto DC to DCto

>30 kHz >30kHz >30 kHz
>20dB >20dB >20dB
45/55 45/55 45/55

OSCILLATOR TYPE: Fundamental.

NET WEIGHT: Approximately 2.2 kg (5 1b)

DIMENSIONS: Approximately 15 mm x 13 mm x 30 mm (6in. x $in.x 12 in.)

OUTPUT IMPEDANCE of RF OUTPUY connecter: 50 ohms nominal

190% reduction in power with +1 volt input.

connected to EXT AM.

3 A positive voltage input decreases frequency except for Option 008,

2 gpecific requirements for compatibility with HP 8755A/B 26V, 27 8 kHz squarewave MODULATOR DRIVE output
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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 862421, 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, 86243A,
or 86250D provides phase/gain measurement

I-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 freugency range
of the RF Plug-in.

1-42. WModel 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 HF Part Number
86242D 5.9 —9.0GHz 86342-00001
86245A 59-124GHz 86245-00004
86250D 8.0-124 GHz 86350-00001

1.-46. ACCESSORIES AVAILABLE
1-47. Service Accessories

1-48. A Service Accessories package is availabie
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 heipful 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

1-52. A 36-pin extender is available for extending
the RF Section approximately 1 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

1-54. Table 1-4 lists all of the equipment required
for operation verification (V), performance tests
(P), adjustments (A), troubleshooting (1), 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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ftem

Name

Part No.

Use

@

Extender Cable

Adjustment Tool

36-Pin Service Board

50-Pin Service Board

08620-60032

88300024

08620-60037

08620-60125

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 programmting connector on
all mainframes except 8620C, during per-
formarnce 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.

1-10

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

0006 e

Wrench, 5/16” slotted box end open end
Adapter, Type N to SMA
RF connector adapter (2}, SMA jack to SMA jack

30 contact extender board (2 rows of 15 contacts)

Item Description HP Part Number
Extender cable 08620-60032
RF service cable 8120-1578

08555-20097

1250-1404

1250-1158

5060-0049

Figure 1-4. Service Aids for 86242D/86245A/86250D

I-11
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tF_fyLtOIN
UUT..
RF
IN

Item

Deseription

HP Part Number

Power Splitter
Adapter: Type N Male to SMA Female (2 required)
Delay Line: > 3 feet in length, SMA male connectors
Adapter: BNC Female to Male SMA
Mixer: Double Balanced, 1 — 12 GHz

RHG Electronics Part No. DM 1-12

(Refer to Table 6-4 for Address)

Adapter: SMA Male to SMA Male

HP 11667A

1250-1250

08503-2003%

1250-1200

None

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
€ 36-Pin Female Connector (2 x 18) HP Part No. 1251-0484
€ 1-inch 20-Gage Wire HP Part No. 8151-0011.

Figure 1-6. RF Section 36-Pin Extender, HP Part Number 08621-60056
1-13
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Model 86242D/86245A/86250D

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

Range: 0 to —70 dB
Accuracy: 5%
Frequency Range: 10 Hz to 100 Hz

Instrument Critical Specifications Recommended Model Use®
Sweep Osciliator No substitute mainframe HP 8620A or 8620C PATYV
Spectrum Analyzer Frequency Range: 5.9 GHz to 22 GHz HP 8565A P
Oscilloscope Vertical Amplifier: Dual trace with 10:1 probes| HP 180C/1801A/1820C | P,A,T.V
Bandwidth: 20 MHz minimum
Vertical Sensitivity: 5 mV/Div
Horizontal Sweep Rate: 1 us/Div minimum
Digital Voltmeter Range: —50V to +50V HP 3480D/3484A AT
Accuracy: #0.01%
Input Impedance: 10 megohms minimum
Swept Amplitude Analyzer Frequency Range: 5.9 — 12.4 GHz HP 8755B/182T P.AT
and Oscilloscope Mainframe
Detectors (2 required) Frequency Response: 5.9 — 12.4 GHz HP 11664A PAT
Error <1.3dB
Impedance: 50 ohms
Frequency Counter Range: 59 — 12.4 GHz HP 5340A P ATV
Function Generator Frequency: 100 Hz — 10 MHz HP 33124 PA
Output: 6V p-p inta 50 ohms
Power Meter and Frequency: 5.9 — 12.4 GHz HP 432A/8478B PAV
Thermistor Mount Range: +10 dBm to —20 dBm
DC Power Supply Range: 0 to 6 Vde HP 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 HP 537A P
Adapter (2 required) NtoP HP NP292A P,A
Adapter (2 required) Type N coax to P-band HP P281B P.A
Power Splitter Frequency: 5.9 — 12.4 GHz HP 11667A P
Attenuation in each arm: 6 dB
RMS Voltmeter Scale: RMS volts HP 3400A P

1-14
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General Information

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

Instrument Critical Specifications Recommended Model Use*
Directional Coupler Frequency: 5.9 — 12.4 GHz HE 779D 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 4238 PAT
(2 required) SWR: <1.7
Polarity: Negative
Crystal Detector Frequency: 5.9 — 12.4 Gz HP 4238, A
(2 required) SWR: 1.7 (with matching load resistor) Option 002
Polarity: Negative
3 dB Attenuator Attenuation: 3 dB+0.5 dB HP 84918, P
Frequency: 5.9 — 12,4 GHz Option (03
10 dB Attenuator Attenuation: 10 dB£0.5 dB HP 84918, P.AT
Frequency: 5.9 — 12.4 GHz Option 010
20 dB Attenuator Attenuation: 20 dB+0.5 dB HP 8491B, PATYV
Frequency: 5.9 — 12.4 GHz Cption 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 AT
RF Service Cable Impedance: 50 chms 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) HF 1250-1158 T
Delay Line Discriminator {Refer to Figure 1-5) P.A
Air Line (2 required) 20 cm long, APC-7 connectors HP 11567A P
50 ohm Termination 50 ohms nominal HP 11593A P
(2 required) :
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Table 1-4. Recommended Test Equipment (3 of 3)

Instrument Critical Specifications Recommended Model *Use

For Instruments with Option 008 Installed:

Sweep Oscillator No substitute mainframe HP 8620A or 8620C P
RF Plug-in 59 —-124GHz HP 86245A P
IF/BB Transmitter No substitute HP 3710A P
BB/Transmitter No substitute HP 3716A, Option 010 P
(Plug-in)

IF/BB Receiver No substitute HP 37028 P
Differential Phase No substitute HP 3705A, Option 010 P
Detector (Plug-in)

Down Converter No substitute HP 3730A P
External LO Plug-in No substitute HP 37301A P
Directional Detector 5.9 —-124GHz | HP784B P

*P = Performance Test; A = Adjusiments, T = Troubleshooting; V = Operation Verification

1-16
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Installation/Operation Verification

SECTION I
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
P! 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 0°C to +55°C.

2-14. Humidity. The instrument may be
operated in environments with humidity from 5%
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 f{ront-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.
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Tuble 2-1, Models 86242D/86245A4/86250D Mating Connectors

86242D/86245A/86250D Connector

Mating Connector

Connector Name Industry |dentification Part Number Alternate Source

}1 RF OUTPUT TYPE-N 1250-0882 Specialty Connector
25P117-2

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

I3 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 12510484 TRW Cinch Div,

Rack and Panel Plug 57-20360-375

BAND
SELECT
LEVER

EXPLODED VIEW OF MAINFRAME
FRONT-PANEL LATCH HANDLE
IN LOCKED POSITION)

FREQUENCY
SCALE
DRUM

FRONT-PANEL LATCH HANDLE
(SHOWN IN DISENGAGED POSITION)

RFPLUG-IN
LOCKING PiN

2-2

Figure 2-1. Location of Mainframe Parts Pertinent to Frequency Scale and RF Plug-in Installation

S
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Depress mainframe front-panel BAND select
fever, shown in Figure 2-1, to rotate frequen-
cy scale drum until desired scale position is
accessible.

NOTE

The frequency scale for the 86242D,
862454, 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  QUTWARD, away from
drum, on right-hand edge of scale.

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.

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

drum,
i CAUTION §

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

Installation/Qperation 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

Z-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.

¢. 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

T )

Figure 2-2. Mainframe Front Panel in Open Position

2-3
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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 handleisin 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. STORAGE AND SHIPMENT

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% to 95% 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

LATCH HANDLE

RECTANGULAR
CUT-OUT

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.

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 reguired, 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

Installation/Operation Verification

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

2-28. 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

SWEEP RF
OSCILLATER PLUG-IN

EXT
|| wpuT

QuT ouTRUT

OSEILLOSCOPE

EXT
HORIZ
INPUT

FREQUENCY COUNTER

o & — 0 0——41

POWER METER

RECORDER
QUTPUT
[REAR PANEL}

|

-

*. 2
oac (4]
2048 THERWMSTOR J
ATTENUATGR MOUNT
N~ —- o

Figure 2-4. Operation Verification Test Setup
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OPERATION VERIFICATION TESTS

EQUIPMENT:
Sweep Oscillator. . . ... .. i e e HP 8620C
OscillosCopPE. . oo e HP 180C/1801A/1820C
Frequency Counter . ... ...ttt HP 5340A
Power Meter ..o i e e e e HP 432A
Thermistor Mount ..o v e it it ettt et et e HP 8478B
20dB ALLeNUALOT, . v vt v o e vt et e e e HP 84918, Option 020

PROCEDURE:

1. 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
{op 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 . .. e e Frequency of Pilug-in installed
CWMARKERDpointer. . ..........coviinennn. 5.9 GHz (86242D/86245A)
or 8.0 GHz (86250D)
MO ittt ittt ettt e e e AUTO
TIME-SECOND S . .ottt ittt ettt ittt e 1 —.01
TIME-SECONDS VEeITHer ...t iiiiiieiie et iannnnas Fully clockwise
TRIGGER . ... i i ettt e s s i i i s INT
1kHzSQWV/OFF (rearpanel) .. ......oit i iniienieennnan OFF
RFBLANKING/OFF (rearpanel) . ....ovveviririr e enanennnnns OFF
DISPLAY BLANKING/OFF (rearpanel) ........c0iiininiinnnnn. OFF
RF Plug-in:
B S ) i I ON
ALCswitch . .. .o i i i i i i i et et e INT or OFF
POWER LEVEL .. ittt i ettt Fully clockwise
FM-NORM-PL . i i et e e e i s 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.
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OPERATION VERIFICATION TESTS

d. Frequency counter indication should be 5.9 GHz 35 MHz for 86242D, 5.9 GHz x40 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
86245A/86250D.

2.  Power Level and Variation Test:

a. Connect equipment as shown in Figure 2-4 with BNC tee connected to EXT 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.

¢. 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 coatrol for power meter indication of — 10 dBm (410 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 1 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).

2-7/2-8
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Operation

SECTION il
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-

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.

CAUTION

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.

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 providéd with 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

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

i CAUTION

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 Cutput signal and the detector produces a
dc voltage proportional to the RF Output signal.
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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

CAUTION

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 dc voltage
(RECORDER OUTPUT) which is applied, through
the RF Plug-in front-panel ALC EXT INPUT
connector, to the ALC circuitry. External leveling
selector swifch 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 1-1 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-
1y with the HP Modecl 8735A/B Swept Amplitude
Analyzer. External AM selector switch A3S1
selects either linear or sguare wave modulation.
(See Figure 3-1.) Location of selector switch A3S51
is shown in Figure 5-1.

3-18. External FM

i CAUTION -

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 A3s2
SQWAVE XTAL
PM
LINEAR PM

Amplitude Modulation Selector Switch A381:
SQWAVE

LINEAR

External Leveling Selector Switch A352:
XTAL

Selects square wave amplitude modulation. (Up
position)
Selects linear amplitude modulation. (Down
positon)

Selects Crystal Detector mode of external leveling
operation. (Up position)

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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detected, and a dc correction voitage 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 J4. This signal
may be used for phase-locking external equipment.
The sweep signal is approximately 1V/GHz.

3-23. FM-NORM-PL Switch

3-24. Rear-panel selector switch 83, 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 YIG Tuned Oscillator. Modulating frequen-
ciesup 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 ceil
of the YIG 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
YI1G 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 plugsin are +5V, +20V, —10V and —40V.
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 Pasitions
External FM :

Characteristic FM NORM PL
Sensitivity (Standard) —20 MHz/V —20 MHz/V —6 MHz/V
Sensitivity (Option Q08) +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

RF CUTPUT

OFF EXT

I—— EXT INPUT
G

@ UNLEVELED lamp. Lights when plug-in is not NOTE

in an automatic leveling mode or when in a When Option 001 is installed
leveling mode and RF output is not level across ALC switch selects eithe;
band. INT (internaljor EXT (external)

power leveling.

@ POWER LEVEL control. Adjusts RF power out-
put. Clockwise rotation Increases power

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

output. output connector.
NOTE
@ ALC EXT INPUT BNC connector J2. Input, for : .
, ’ When Option 004 is installed,
external leveling, from crystal detector. RF OUTPUT connector is on

rear panel.
ALC GAIN control. Adjusts external leveling )
preamplifier gain when using external leveling. RF ON-OFF switch $1. Turns RF power on and
Clockwise rotation increazes gain. off. This is useful when zeroing a power meter.

Drawer Latching Handle. Aids in installing and
ALC switch. Selects EXT (external) power level- removing RF Plug-in. After installing, handle
ing or OFF (no leveling). locks to hold RF Plug-in in place.

NOTE

The 86245A is shown, however the 86242D and 86250D are similar in appearance.
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REAR PANEL FEATURES

NOTE
@ Interface Connector P4. Provides interconnec- of operation are not being used, switch should
tions between mainframe and RF Plug-in. bein NORM.

@ When Option 004 is installed, RF output con- @ FREQ REF BNC connector J4. Provides approx-

nector is mounted on rear panel and lower front imately 1V/GHz sweep signal output, (5.9V —

panel is different. 9.0V for 86242D, 8.0V — 12.4V for 86250D,
and 5.9V — 12.4V for 86245A.

FM-NORM-PL switch S3. Operates in conjunc-
tion with FM input connector to provide op-
timum performance for either normal sweep FM BNC connector J3. Input connector for fre-

(NORM), frequency modulation (FM), or quency moduation signal or phase-locking
phase lock (PL) operation. [f FM or PL. modes error signal.

NOTE

The 86245A is shown, however, the 86242D and 86250D 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 RE SWEPT AMPLITUDE
OSCILEATDR  PLUG-IN ANALYZER
Z AXIS/MKR/
PEN LIFT
: ACREAR PANEL)
=
F: EXT
AT AM SWEEP RF INPUT
{AEAR PANEL) our DETPUT
CRYSTAL
DETECTOR
MODULATOR
DRIVE

DIRECTIONAL

COUPLER 10 48

COUPLED ATTENUATOR  DETECTOR

MAINLINE
EQUIPMENT:
SweepOscillator. . . ...... ..o HP 8620C
RFPlug-in................. HP 36242D, 86245 A, or 86250D
Swept Amplitude Analyzer. . ............... HP 8755B/182T
|3 €« o RN HP {1664A
Crystal Detector (Negative polarity). . .......... ..., HP 423B
10dB Atfenuator. . ..o v v v v e i HP 8491B, Option 010
Directional Coupler. .. .. ..o v vttt HP 779D
PROCEDURE:

1. Connect equipment as shown in test setup above.

NOTE

The 86242D, 86245A, and 86250D 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.......... ... i, Frequency of Plug-in installed
MARKE RS . ittt eie et e ettt e e OFF
MODE ..ttt e e AUTO
TRIGGER . . i it e e ittt e i e e i eanas INT
TIME-SECONDS. . .. ... i i .1 —.01
TIME-SECONDS Vemier .................. Fully clockwise
1 kHz SQ WV/OFF (rearpanel) ...................... OFF
RF BLANKING/OFF (rear panel). . ... .. .... RFBLANKING

DISPLAY BLANKING/OFF (rear panel) . DISPLAY BLANKING
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Figure 34. External Crystal Detector Leveling (1 of 2)



QS

S

Model 86242D/86245A/86250D Operation

EXTERNAL CRYSTAL DETECTOR LEVELING

RF Plug-in:
RFOFF-ON....,........... e e e e ON
POWERLEVEL .......... .. iiunn.. Fully clockwise
ALCswitch. ... ... o i e EXT
ALCGAIN ... e 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 Cutput Figure 3-6. Unleveled RF Power Output

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

SWEEP RF SWEPT AMPLITUDE
OSCILLATOR  PLUG-IN POWER METER ANALYZER
T
EXT nE%TﬁI’%ﬁ# N EXT
INPUT |REAR PANEL) N P HORIZ
"o - INPUT
/3 c @ .
EXT AM SWEEP RF b
{REAR PANEL} ouT OQUTPUT o B
THERMISTOR PR
MOUNT - A
! A S
DIRECTIONAL
COUPLER 10 dE
CaUPLED ATTENUATOR DETECTOR
LT
MAINLINE
INPUT
EQUIPMENT:
SweepOscillator. . ... ... .. ... . i .. HP 8620C
RFPlug-in................. HP 86242D, 86245A, or 86250D
Swept Amplitude Analyzer . ................ HP 8755B/182T
Power Meter . ... ...ttt HP 432A
ThermistorMount ........... ... vervrinr... HP 8478B
Detector. ... .o iu i e HP 11664A
10dB Attenuator. . . ................. HP 8491B, Option 010
Directional Coupler. .. ......... ... oL, HP 779D
NOTE
Power meter leveling should use the slowest sweep rate
because of the slow response time of the thermistor
mount.
PROCEDURE:
1. Connect equipment as shown in test setup above.

Figure 3-8. Power Meter Leveling Operation (1 of 2)
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Operation

2.

POWER METER LEVELING

Set controls as follows:

8620C:
BAND . ... it Frequency of Plug-in installed
MARKERS . ... i i i e OFF
MODE ... . i e e AUTO
TRIGGER . .. .. e e ey INT
TIME-SECONDS . ... .. . i 100 — 10
TIME-SECONDS Vernier .................. Fully clockwise
IkHzSQWV/OFF (rearpanel) . ..................... OFF
RF BLANKING/OFF (rearpanel) .................... OFF
DISPLAY BLANKING/OFF
{rearpanel) ..................... DISPLAY BLANKING
RF Plug-in:
REOFF-ON ..t i i et i e et et e e i e ON
POWERLEVEL .......... ... 0., Fully clockwise
ALC SWILCh, . ..o i e e EXT
ALCGAIN ... i e e e Fully clockwise
PM-XLAL switch (located near top of ALC Board)}........ PM

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

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

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 of 2)
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EXTERNAL AMPLITUDE MODULATION

FUNCTION SWEEP RF
GENERATOR CSCILLATOR PLUG-IN 0SCILLOSCOPE
e
}@S s olo o
5002
QUTRUT
EXT AM RF
(REAR PANEL) ouTPUT
1048 CRYSTAL
ATTENUATOR DETECTOR
b 1 T
EQUIPMENT:
Sweep Oscillator. . ... it e e HP 8620C
RFPlug-in................. HP 86242D, 86245A, or 86250D
Oscilloscope . .. oo vv e vi i HP 180C/1801A/1820C
Function Generator . ......vvvriivn e trnnnnnnas HP 3312A
Crystal Detector (Negative polarity). ............... HP 423B
10dB Attenuator . ........coivunnn.. HP 8491B, Option 010
PROCEDURE:

1. Connect equipment as shown in test setup above.

2.  Set controls as follows:

8620C:
CW MARKER pointer (white) . ............ Frequency desired
MARKERS. ... i e e OFF
1kHzSQWV/OFF (rearpanel) ............. ... OFF
RF BLANKING/OFF (rearpanel) .. .........00uvunn. OFF
DISPLAY BLANKING/OFF (rearpanel} ............... OFF

RF Plug-in:

REOFF-ON . i ittt e ON

POWERLEVEL ........ . ... .. .. Fully clockwise

ALCswitch. . ... i i OFF (Standard)

INT (Option 001)

ALCGAIN . ... Fully counterclockwise
LINEAR-8Q WAVE switch

(located near top of ALCBoard). . .............. LINEAR

Figure 3-9. External AM Operation (1 of 2)
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Operation

EXTERNAL AMPLITUDE MODULATION

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

Set oscilloscope for internal sweep and vertical sensitivity of 20 mV/div. Establish zero
volt baseline near top graticule line of oscilloscope.

Set amplitude modulation source for modulating-frequency of 1 kHz (sine wave) and
voltage output of OV.

Set RF Plug-in POWER LEVEL conirol fully clockwise and note dc output of ¢rystal
detector on oscilloscope.

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.

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

Figure 3-9. External AM Operation (2 of 2)

3-11
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INTERNAL LEVELING (OPTION 001)
SWEEP RF PLUG-IN SWEPT AMPLITUDE
OSCILLATOR  OPTBOT 7 axismih! ANALYZER
- PEN LIFT TAKIS -
{REAR PANEL) (REAR PANEL} (e
exTam T sweee RF Hitileewee 1
(REAR PANEL) ouT DUTPUT cEm - ‘
FIREE
l
.
_D:
MGDULATOR
DRIVE
EQUIPMENT:
Sweep Oscillator . . .. ... ... e HP 8620C
RFPlugin. ........... HP 86242D Opt. 001, 8§6245A Opt. 001,
or 86250D Opt. 001
Swept Amplitude Analyzer.................. HP 8755B/182T
Detector . ... oo e HP 11664A
10dB Attenuator . ... ................ HP 84%1B, Option 010
PROCEDURE:

1.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. Setcontrols as follows:

8620C:

BAND.........c i Frequency of Plug-in installed
MARKERS. ... i ittt et e c e OFF
MODE ... i e AUTO
TRIGGER . . ... e e i e e INT
TIME-SECONDS . .. ... it e iiiieann d—.01
TIMESECONDS Vernier. .........oouvun... Fully clockwise
1kHzSWV/OFF (rearpanel). .. ... cooinuiininnn... OFF
RF BLANKING/OFF (rearpanel) . .......... RF BLANKING
DISPLAY BLANKING/OFF

(rearpanel) ............. .. . ..., DISPLAY BLANKING

3-12

Figure 3-10, Internal Leveling (1 of 2)




Model-86242D/86245A/86250D Operation

INTERNAL LEVELING (OPTION 001)

REF Plug-in:
REOFF-ON .. e e e ON
POWERLEVEL ............. ... ..., Fully clockwise
ALCSWItCh . . et e e INT
ALCGAIN .. ... e Fully clockwise

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
SWEEP RF SWEPT AMPLITUDE STORAGE
DSCILLATOR  PLUG-IN.  ,ppcnmns ANALYZER NORMALIZER
(REAR PANEL) (REAR PAREL] R amm
- NORMALIZER L2 1 ©5 )
- INTERCONNECT
> CABLE
PULSE W T swEEPl RF AUX D
{REAR PANEL) auT QUTPUT {REAR PANEL)
- LLEL I R )14
Illlq= ; < 1nae
INCIDENT A RJ B MDDULATOR
DRIVE
REFL
y,
DEVICE
UNDER
TEST
REIN DETECTOR
TEST
~N--= s I
nEFLEﬂTuﬂwFlﬁggg L _________ ;
1 SHORT
Mo -0
\ J
EQUIPMENT:
SweepOscillator. . . ... .ot i i i HP 8620C
RFPlugdn................. HP 86242D, 86245A, or 86250D
Swept Amplitude Analyzer ................ HP 8755B/182T
Storage-Normalizer .. ... v HP 8750A
Detector . ..o e e e HP 11664A
Reflectometer Bridge . . ...................... HP 11666A
TypeNMaleShort . ........oiiv i, HP 11512A
Normalizer Interconnect Cable . . ........... HP 08750-60014
PROCEDURE:
1. 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 87558 Swept
314 Amplitude Analyzer (1 of 3)



Model 86242D/86245A/86250D Operation

SIMULTANEOUS TRANSMISSION, REFLECTION MEASUREMENT

2.  Setcontrols as follows:

8620C:
CWMARKER pointer . ... .. ... ... .. Center-scale
MARKERS . . ... i e OFF
1 kHzSQWV/QFF (rearpanel) ................. ..., OFF
RF BLANKING/OFF (rearpanel) ................... OFF
DISPLAY BLANKING/OFF
(rearpanel) .. .................... DISPLAY BLANKING
RF Plug-in:
REOFF-ON .. i i i e e et i e ON
ALCswitch ... ... i i e OFF (Standard)
INT (Option G01)
ALCGAIN. ... . i Fully counterclockwise
POWERLEVEL................... Fully counterclockwise

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

4. Press AF pushbutton and set AF control fully counterclockwise.

NOTE

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

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 DISPI.AY push-
buttons.

6. Press 8750A BYPASS Pushbutton. Set 8755B CHANNEL 1 VERNIER ON/OFF
switch to OFF and set CHANNEL 1 REFERENCE LEVEL thumbwheels to —00 dB.

7. Press 8735B CHANNEL 1 DISPLAY REFERENCE POSITION Pushbutton and
adjust REFERENCE POSITION screwdriver adjustment to place CRT trace on center
graticule line.

8. Press 8755B CHANNEL 1 DISPLAY A pushbutten and adjust RF plug-in POWER
LEVEL to place the CRT trace on center graticule line.

Figure 3-11. Simultaneous Transmission, Reflection Measurement Using HP Model 87558 Swept
Amplitude Analyzer (2 of 3) 315



Operation Model 86242D/86245A/86250D

SIMULTANEOUS TRANSMISSION, REFLECTION MEASUREMENT

9. Press 8755B CHANNEL 1 DISPLAY A/R pushbuiton and set VERNIER ON/OFF
switch to ON. Select dB/DIV resolution desired for reflection measurement and adjust
CHANNEL | VERNIER control to place CRT trace on center graticule line.

10. Press 8750A CH 1 and INPUT pushbuttons to select CHANNEL 1 display. Normalize
CRT display by pressing 8750A STORE INPUT, then INPUT —MEM pushbuttons.
Center graticule line now represents 0 dB return loss.

11. Remove Type N short and connect 11664A Detector to 11666A TEST port.

12. Press 8750A BYPASS pushbutton. Turn off 8755B CHANNEL 1 display by pressing
one of the CHANNEL 1 DISPLAY Pushbuttons part way in to “‘pop’’ out all of the
CHANNEL | DISPLAY pushbuttons.

13. Set 8755B CHANNEL 2 VERNIER ON/QFF 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 pushbuitons 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 1 A/R DISPLAY pushbution 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 1 REFERENCE LEVEL setting to the CHANNEL 1 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 87558 Swept

.y Amplitude Analyzer (3 of 3)



Model 86242D/86245A/86250D

Operation

)
EXTERNAL FREQUENCY MODULATION
SWEEP RF FUNCTION
SPECTRUM ANALYZER OSGILLATOR PLUG-IN GENERATOR
oO¥ ool
5050
OUTPUT
AF 7§
QuTPUT {REAR PANEL)
20 4B
ATTENUATOR
-
EQUIPMENT:
SweepOscillator. .. ... .. it i e HP 8620C
. RFPlug-in ................ HP 86242D 86245A, or 86250D
) Spectrum Analyzer., .. ... v vttt HP 8565A
e Function GEnerator ..........oouvveeeennennnnns HP 3312A
20dBAttenUator. . ... v e e HP 8491B, Option 020
PROCEDURE:
1.  Connect equipment as shown in test setup.
2. Set controls as follows:
8620C:
CW MARKER pointer (white). ........... Frequency Desired
MARKERS . ... i i i OFF
1kHzSQ WV/OFF (rearpanel) ................c.... OFF
RF BLANKING/OFF (rearpanel) ..............c.... OFF
DISPLAY BLANKING/OFF (rearpanel). ............. OFF
RF Plug-in:
RFEOFF-ON ... ittt et e e e e ON
POWERLEVEL ........... ... Fully clockwise
ALCswitch . ... ... i e OFF (Standard)
INT (Option 001)
ALCGAIN....... .o i, Fully counterclockwise
3. Press 8620C LINE switch to ON. Press CW pushbutton. Allow 30 minutes warm-up
: time.
J

Figure 3-12. External FM Operation (1 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 obained
on spectrum analyzer display. Refer to example waveform shown in Figure 3-13.

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

FREQUENCY
DEVIATION

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

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

Operation

SPECTRUM ANALYZER

INPUT 5082

PHASE LOCK OPERATION

SWEEP RF
OSCILLATOR PLUG-IN

RF 1
oUTRUT [REAR PANEL)

SIGNA| GENERATOR

RF

DIRECTIONAL

20dB
ATTEN R IKPUT
uaro MAINLINE
STABILIZED COUPLER
8F QUTPUT COUFLED

HARMONIC

MIXER

INFUT

ouUTPUT {REAR PANEL}

SYNCHRONIZER
—

N I

FM connector.

TYPEN (‘; :’ ERRDA SIGNAL
TEE (REAR PANEL)
EQUIPMENT:
SweepOscillator. . ...... .o iiiii iy, HP 8620C
RFPlug-in ................ HP 86242D, 86245A, or 86250D
Spectrum Analyzer. . ...t HP 8565A
Signal Generator. . ..........0 i HP 8640B
SYNChIOMIZEr .. ittt e e e e e tnae e aes HP 870%9A
20dBAttenuator. . .. ..ot HP 8491B, Option 020
Directional Coupler .. ....o o ii i i, HP 779D
HarmonicMixer . .........c.ooevvvvnnne.-. HP 8709A-K18
TypeNTEE ......... ... i HP 1250-0846
PROCEDURE:

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

Figure 3:14. Phase Lock Operation (1 of 2)
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PHASE LOCK OPERATION

2.  Set controls as follows:

8620C:
CW MARKER pointer (white)............ Frequency Desired
MARKERS . ... i i i ettt OFF
1kHzSQWV/OFF (rearpanel) ..................... OFF
RFBLANKING/OFF (rearpanel) ................... OFF
DISPLAY BLANKING/OFF (rearpanel). ............. OFF
RF Plug-in:
REOFF-ON ..ttt et e e ON
POWERLEVEL .. ... ... ... ... .. i, Fully Clockwise
ALCswitch .o oo e OFF (Standard)
INT (Option 001)
ALCGAIN ... e Fully Clockwise
FM-NORM-PL (rearpanel). ............. ... 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 QUT connector to RF Plug-in FM connector. Tune reference
oscillator frequency until 8709A SYNCHRONIZER UNLOCKED light goes off.

7. Retune sweep oscillator until 87094 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 Dispiay of Figure 3-16. Spectrum Analyzer Display of
Unstabilized CW Signal Phase-Locked CW Signal

320



Model 86242D/86245A/86250D Operation

INCREASED DYNAMIC RANGE

{(86245A Only)
SWEPT
SWEEP AF AMPLITUDE STORAGE
OSCILLATOR  PLUG-IN  zaxismks ANALYZER NORMALIZER
PEN LIFT AUXC
‘{REAR PANEL) {REAR PANEL) N — mmm
D AUX D i : o s Be
foo= = —of] =01 peanraven \
E(XR'FEQ?;I & SW(ES; lEXT INPUT [ bl X e NORMALIZER
PANEL} RE J ° ?.0 E mragfg&mscr
ouTPUT CRYSTAL BIEF . o - EREN
DETECTODR X
DETECTOR J R B | MODULATOR
DRIVE
COUPLED wanLye DEVECTOR
INPUT
DIRECTONAL
COUPLER
DEVIEE
DIRESTIONAL URBEE
COUPLER ST
EQUIPMENT:
Sweep Oscillator . .. ........................... HP §620C
REPlug-in. ... .. .. . HP 86245A
Swept Amplitude Analyzer. ................ HP 8755B/182T
Directional Coupler (2required).................. HP 779D
Detector 2required) .......cv it irinrnenn.n. HP 11664A
Crystal Detector (Negative polarity) .. .............. HP 423B
Storage-Normalizer . .. ........................ HP 8750A
Normalizer Interconnect Cable ... ... ....... HP 08750-60014
PROCEDURE:

1. 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 . ... . e OFF
1 kHz SQWV/OFF (rearpanel) ........ ... ... OFF
RF BLANKING/OFF (rearpanel). .................... OFF
DISPLAY BLANKING/OFF

(rearpanel). . ......... . v, DISPLAY BLANKING

Figure 3-17. Increased Dynamic Range Using HP Model 87558 Swept Amplitude Analyzer (1 of 3)
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Operation Model 86242D/86245A/86250D

INCREASED DYNAMIC RANGE
(86245A Only)

RF Plug-in:
RE OFF-ON ... e i e i ON
ALCswitch. . ... e EXT
ALCGAIN ... ... ... .. . ... Fully counterclockwise
POWERLEVEL ................... 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 Il of the 8750A Operating and Service
Manual.

5. Turn off 8755B CHANNEL 1 display by pressing one of the . CHANNEL 1 DISPLAY.
pushbuttons part way in to ‘““pop’ out all of the CHANNEL 1 DISPLAY
pushbuttons,

6. Press 8750A BYPASS pushbutton. Set 8755B CHANNEL 2 VERNIER ON/OFF
switch to OFF, set CHANNEIL 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 3-17. Increased Dynamic Range Using HP Model 87558 Swept Amplitude Analyzer (2 of 3)
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Model 86242D/86245A/86250D Operation

INCREASED DYNAMIC RANGE
(86245A Only)

11. 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 3-17. Increased Dynamic Range Using HP Model 8755B Swept Amplitude Analyzer (3 of 3)
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Model 86242D/86245A/86250D

Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

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

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.

NOTE

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.

4-4. EQUIPMENT REQUIRED

4-5. Equipment required for the performance
tests is listed in the Recommended Test Equipment
Table in Section I. Any equipment that satisfies
the critical specifications given in the table may be

substituted for the recommended models.

4-6. ABBREVIATED PERFORMANCE
VERIFICATION

4-7. The Operation Verification Tests of Section
Il 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



Performance Tests Model 86242D/86245A/86250D

PERFORMANCE TESTS

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

Table 4-1. Frequency Range and Accuracy Specifications

Plug-In Frequency Range Frequency Accuracy (at 25°C Ambient)

36242D 5.9 t0o 9.0 GH=z 35 MHz CW Mode™
+40 MHz All Sweep Modes**

86250D 59t0 124 GHz +40 MHz CW Mode*
450 MHz All Sweep Modes**

86250D 8.0t012.4 GHz +40 MHz CW Mode*
=50 MHz All Sweep Modes**

*Approach desired CW frequency from low frequency end of band.
**Gweep 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 AF
OSCEILLATOR PLUG-IN FREQUENCY COUNTER

iNPUT

20 dB
ATTENUATOR
{1 /

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

Equipment listed is for two test setups (Figures 4-1 and 4-2).

4-2
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PERFORMANCE TESTS

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

EQUIPMENT:
Sweep Oscillator. . . ... ... i i e e e e aa HP 8620C
Frequency COUMer ... ..ottt ittt e i ieennnnen HP 5340A
OSCiOSCOPE . < v v et e e e HP 180C/180G1A/1820C
Directional Coupler. ... ... ... i i e e HP 779D
Frequency Meter . ...ttt ittt ittt e et HP 537A
Crystal Detector. . ... i i e HP 423B
20dB AEnUAtOr. . . . ot e e e HP 8491B, Option 020

PROCEDURE:

Connect equipment as shown in Figure 4-1.

Set controls as follows:

8620C:
BAND . .. e Frequency of Plug-in installed
CWMARKER pointer . ...ttt et aeneenns Center-scale
MODE . . i i e e e e AUTO
TRIGGE R . . oo e e e e INT
TIME-SECOND S . . ottt e e e e e e e e 1-.1
TIME-SECONDS Vorier. o v v oo v et e et et iaea caee e Fully clockwise
1kHz SQWV/OFF (rearpanel) .. ...ttt iiiecnieennens OFF
RF BLANKING/OFF (rearpanel). .. .. .....covvirinnrnn RF BLANKING
DISPLAY BLANKING/OFF (rearpanel) . ..o .o it it it eiaenn OFF

RF Plug-in:
RE OF F-ON L i et e e et e e e e s ON
ALC SWITCN . . . ottt i i e e e e e INT or OFF
POWER LEVEL ... . e i e Fully clockwise
FM-NORM-PL switch (rearpanel). ... . ... . oo, NORM

Press 8§620C LINE pushbutton to ON; press CW pushbutton. Set frequency counter to measure
frequency range of RF Plug-in. Allow 30 minutes warm-up time.

NOTE
Always approach frequency settings from low-frequency end.

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.

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.

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 240 MHz for 86245A/86250D.

4-3
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PERFORMANCE TESTS

Model 86242D/86245A/86250D

4-8, FREQUENCY RANGE AND ACCURACY TEST (Cont’d)

Swept Frequency Endpoint Accuracy:

SWEEP RF
PLUG-IN

OSCILLOSCOPE ZAXISIMKR/ DSCILLATCR FREQUENCY COUNTER
ZAXIS PEN LIFT :
- ol| (REARPANEL) {REAR PANEL) [ [ b
& O et e |
g ‘ ..
ol HORIZ SWEEP RF
1,0 @ | Lt auT OUTPUT
@ ©jem.
g N TTTITT)
O ]
DIRECTIONAL
COUPLER 20 B
FRVETER. | WPUT pyainLine ATTENUATOR )
CRYSTAL COUPLED
DETECTGR
~ 2}

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

Connect equipment as shown in Figure 4-2.

Press 8620C CW pushbutton. Adjust CW MARKER control for frequency counter indication of
5.900 GHz +2 MHz for 86242D/86245A or $.000 GHz +2 MHz for 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 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.

Press 8620C CW pushbutton. Adjusi 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 1. The difference must be less than 40 MBz for 86242D, less than 50 MHz for

86245A/86250D.
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Performance Tests

PERFORMANCE TESTS

4-8. FREQUENCY RANGE AND ACCURACY TEST {Cont'd}

Swept Frequency Marker Accuracy:

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 of 6.000 GHz +2 MHz for 862421D/86245A, or 8.100 GHz +2 MHz for
86250D.

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.”

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 862454, or 10,200 GHz +2 MHz for 86250D.

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 ¢.)

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 Mz for 86245A, or 12.200 GHz +2 MIIz for 86250D.

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) Freguency
Meter
Z L 86245A 862500 Errar (MHz2)
S'l;ﬁﬁ;re?dARKER 6.0 6.0 8.1
C‘golgflﬁKER 7.5 9.0 10.2
STOP MARKER 8.9 12.0 12.2

4-5
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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). Resuit 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 x40 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
10% Line 10 4B Power
Plug-in Voltage Change Level Change 3:1 Load SWR Temperature
86242D <40 kHz <*1.5 MHz <250 kHz <£750 kHz/°C
B6245A/86250D <+40 kHz <+1.5 MHz <+250 kHz <+1.2 MHz/°C
I
DESCRIPTION:

Frequency is measured for changes in line voltage, power level, source match, or temperature.

SWEEP RF
DSCILLATOR PLUG-N POWER METER FREQUENCY COUNTER
T
TN
° @ 2 INPUT
¥ BEX

RF
OuTRUT

E_j THERMISTOR
MOUNT

DIBRECTIDNAL
COUPLER

COUPLED

ADJUSTABLE AC LINE
TRANSFORMER

N

20 4B
MAINLINE ATTENUATOR

{1 o

Y

Figure 4-3. Frequency Stability Test Setup
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Model 86242D/86245A/86250D Performance Tests

g

PERFORMANCE TESTS
4-9. FREQUENCY STABILITY TEST (Cont’d)
NOTE
Equipment listed is for two test setups (Figure 4-3 and 4-4),

EQUIPMENT:
Sweep Oscillator. .. .. ... e e e HP 8620C
Spectrum Analyzer. . ... ... i i e e HP 8565A
Frequency COUMET . ...ttt ennin ettt innnnnnens HP 5340A
Power Meter ... .. i e e e HP 432A
Thermistor Moumt . ..o i i it e ittt i HP 8478B
Adjustable AC Line Transformer . . ................. General Radio MT3A
Directional Coupler. . v v ittt e e e HYP 779D
AdjustableShort. ... ... ... e e Microlab/FXR S0-6MN
20dB AttenUAator. . . . .. i i e HP 8491RE, Option 020
3AB AENUAtOr . ... ittt e HP 8491B, Option 003

PROCEDURE:

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

b. Set controls as follows:

8620C:
BAND . ... e Frequency of Plug-in instailed
CWMARKER pointer ..ottt ieen e Center-scale
1kHzSQWV/OFF (rearpanel) .. ...t i, OFF
RF BLANKING/OFF (rearpanel). . .........cuuvinennn... RF BLANKING
DISPLAY BLANKING/OFF (rearpanel) .. ... ..o, OFF
RF Plug-in:

L ) S O ) ON
ALCswitch. . ... e INT or OFF
FM-NORM-PL. . oo e e e e e NORM

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

d. Set adjustable line voltage transformer to 115 Vac. Press 8620C LINE pushbutton to ON. Press CW

pushbutton. Allow 30 minutes warm-up time.

Frequency change with line voltage change:

€. Record frequency counter indication at 115 Vac.

f.  Set line voltage to 103 Vac with adjustable line transformer. Frequency change from that noted in step

e shouid be less than 40 kHz.
} g. Setline 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 115 Vac.

4-7
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PERFORMANCE TESTS

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

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 RE
B5CILLATOR PLUG-IN SPECTRUM ANALYZER

o |
RF

QUTPUT 5052
INPUT

DIRECTIONAL
COYPLER

3dB
INPUT
MAINLINE ATTENUATOR ADJUSTABLE SHORT
o I
"COUPLED

Figure 4-4. 3:1 Load SWR TestSetup

i.  Connect equipment as shown in Figure 4-4. Allow 30 minutes warm-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.

. 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 +250 kHz.

0. 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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PERFORMANCE TESTS

4.9, FREQUENCY STABILITY TEST (Cont’'d)
q. Adjust RF Plug-in for maximum leveled power. Note frequency counter indication,
r. Change ambient temperature 10°C within the range of 0°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:

CW Mode:
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.

SWEEP RE
DSCILLATOR PLUG-IN SPECTRUM ANALYZER

=00

RE
OuTPUT

20d8
ATTENUATOR
. {1

Figure 4-5. Residual FM Test Setup

EQUIPMENT:
Sweep Oscillator. . ... oo it it i it e HP 8620C
Spectrum Analyzer. . ... i i e e et e HP 8565A
20dB AMENUALOT. . . .o v ittt e HP 8491B, Option 020
PROCEDURE:

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

b. Set controls as follows:

8620C:
BAND . ... e Frequency of Plug-in installed
CWMARKER pointer . ...ttt i iinaanannnes Center-scale
1kHzSQWV/OFF (rearpanel) . .. .. ..ottt OFF
RFBLANKING/OFF (rearpanel) . ............covuune... e OFF
DISPLAY BLANKING/OFF (rearpanel) .......... . coviii, OFF

4.9
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PERFORMANCE TESTS

4-10. RESIDUAL FM IN 10 kHz BANDWIDTH TEST (Cont’d)

RF Plug-in:
RE OFF-ON . i ettt et e e ON
F N G4 (o) « N U A INT or OFF
POWER LEVEL ... i i i ittt iie i enns Fully clockwise
FM-NORM-PL switch(rearpanel). ..ot iiinnn. NORM

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

d. Center RF output signal on spectrum analyzer.

e. Set spectrum analyzer resolution bandwidth io 10 kHz and frequency span per division to 10 kHz

while keeping signal centered on CRT display. Automatic stabilizer should be on.

f.  Onspectrum 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 approximately one second intervals and store resultant

traces on CRT screen. Display should be similar to that shown in Figure 4-6,

PEAK-TO-PEAK
RESIDUAL 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
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PERFORMANCE TESTS

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

Table 4-4. Power Level and Variation Specifications

Plug-In Maximum Leveisd Internally Leveled! Externally Leveled®
9 Power (25°C) {Option 001) Crystal® or Power Meter®
86242D >+10.0 dBm {10 mW) <+(0.5dB <£0.1 dB
86245A >+17.0 dBm (50 mW) <+0.6 dB <%0.1 dB
86250D >+10.0 dBm (10 mW) <£0.5 dB <+0.1 dB

!Example: 3 dB variation means 6 dB peak-to-peak total variation.
*$necification 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.

4For Option 008, less 1dB (power loss due to insertion loss of additional isolator).

DESCRIPTION:

Maximum leveled power is checked 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.

SWEEP AF
OSCILLATOR PLUGHN 5 pvicmichs 0SCILLOSCOPE
PEN LIFT Z-AXIS
e ({REAR PANEL) {REAR PANEL)
o | exT -
h INPUT
it
ouT ouTPUT VERT
11_Em(: TEE INPUT
POWER METER
ERYSTAL kit
DETECTOR
TN
DIRECTIONAL ‘o =
CODPLER 2048 THERMISTOR [© * @
ATTENUATOR  MGOUNT J 1HPUT
{0 (T
MAINLINE
INPUT
%\ P

Figure 4-7. Crystal Detector Leveling Test Setup
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PERFORMANCE TESTS

4-11. POWER LEVEL AND VARIATION TEST (Cont'd)
NOTE
Equipment listed is for three test setups (Figure 4-7, 4-8 and 4-9).
EQUIPMENT:
Sweep Oscillator. . . ...t e e e HP 8620C
Power Meter . ... i e et e HP 432A
Thermistor MoUnt .. ..ottt it it ettt s e et nnaann HP 8478B
OSCIlOSCOPE « v vt e it HP 180C/1801A/1820C
Crystal DeteCtOr. . o i ittt it e e i et e HP 423B
Directional Coupler. .. .. ... i it i e HP 779D
20dB AHENUALOT. . . . .t i i e HP 84918, Option 020
PROCEDURE:

FExternal leveling with crystal detector:

a.

b.

Connect equipment as shown in Figure 4-7. Set External Leveling Selector switch A382 to XTAL (Up)
position. Selector switch A3S2 is located at top of A3 ALC Assembly. (Refer to Figure 5-1.)

Set controls as follows:

8620C:
BAND ... e Frequency of Plug-in installed
CWMARKER POINtEr ..ttt i it it e ittt inteesnnnnns Center-scale
AF Control . . ... i e e e Fully counterclockwise
MODE ... i it e e e AUTO
TRIGGER . . .. i i it e e et e INT
TIME-SECONDS ... et e d—-.01
1kHzSQWV/OFF (rearpanel) ................... et OFF
RFBLANKING/OFF (rearpanel) . ... OFF
DISPLAY BLANKING/OFF (rearpanel) . .. ........... DISPLAY BLANKING

RF Plug-in:

RE OFF-ON . (it it et e et ettt e et ON
ALC sWItCH. .. e e e e e EXT
POWERLEVEL ......... i iriiiiiiinnne, Fully clockwise
ALCGAIN ... i e e it Fully clockwise

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

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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PERFORMANCE TESTS

4-11, POWER LEVEL AND VARIATION TEST (Cont’d)

e. Press mainframe AF pushbutton. Adjust oscilloscope trace to bottom of display and 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 FULIL 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 RF
OSCILLATOR PLUG-IN 0SEILLOSCOPE

s H ol exr
o & o|| Homiz
- INPUT o o| ENPUT
— leer o

SWEEP AF 9 °@

[
auT OUTPUT VERT @.
INPUT

BNL =
TEE F

POWER METER

RECORDER
QUTPUT
(REAR PANEL}

2048 THERMISTOR
ATTENUATOR MDUNT

> {1 o

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.  Setcontrols as follows:

8620C:
BAND . ... ... i, Frequency of Plug-in installed
CWMARKERDpoInter . ......oiviiiiinnnnnnns e Center-scale
MODE .. e e AUTO
B S INT
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PERFORMANCE TESTS

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

TIME-SECONDS .. . it it ettt e et 100 — 10
1kHzSQWV/OFF (rearpanel} ... ... .. OFF
RFBLANKING/OFF (rearpanel) ........ i, OFF
DISPLAY BLANKING/OFF (rearpanel} ......................... OFF
RF Plug-in:
RE OFF-ON e e e e e e e i ON
AL SWILCN. Lo e e e e e e EXT
POWER LEVEL .. .. . i i 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 counterciockwise until UNLEVELED
Light goes out.

. 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.

Internal Leveling (Option 001 only):

SWEEP RF
OSCILLATOR PLUG-IN POWER METER
TN
-
oo [ §=00 Py
c e

RF
DUTPUT

N——— 2 | e

20 48 THERMISTOR
ATTENUATOR MDUNT
i T

Figure 4-9. Internal Leveling Test Setup
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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:

8620C:
BAND Frequency of Plug-in instailed
CWMARKER pointer. ....... ... i Center-scale
MARKERS . . e e OFF
MODE. ... e MANUAL
TRIGGER. . .t e INT
TIME-SECOND S . . . et e I-.01
1 kHz SQ WV/OFF (rearpanel) .. ... .t OFF
RF BLANKING/OFF (rear panel) OFF
DISPLAY BLANKING/OFF (rearpanel} ....................... OFF
3 ON

RF Plug-in:
RE OFF-ON o e e e e e e e ON
ALCSswWIteh . . ..o e, INT (Option 001)

0. 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: >30dB
86245A: >17dB (5.9 — 7 GHz), >30dB (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 filier 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 11.5 GHz for the 86245A. The harmonics for signals above 11.5 GHz cannot be measured

unless a different high pass filter is employed.
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412, HARMONIC SPURIOUS SIGNALS TEST (Cont’d)

SWEPT
SWEEP RF AMPLITUDE
0SCILLATOR PLUG-IN ANALYZER

Z-AXIS/MKRS
PENLIFT AUXC
[REAR PANEL} {REAR PANEL}

EXT AM T SWEEP EXT INPUT
{REAR QuT i
PANEL} ar {1 o
OUTPUT NIRRT LT
is » 0O ‘
B MOOULATOR
ORIVE
oL oy
DETECTOR
{1

COUPLED

1048 THERMISTOR |0 &
MAINLINE ATTENUATOR MOUNT

il

1048
POWER ATTENUATOR

SPLITTER DETECTOR

~ —af

ADAPTERS
(HIGH PASS FILTER)

Figure 4-10. Harmonic Spurious Signals Test Setup

EQUIPMENT:
Sweep Oscillator . . ... v i v e e HP 8620C
Power Meter . ... ... i i e e et HP 432A
Thermistor Mount. . .. ... ... i i e . HP 8478B
Swept Amplitude Analyzer. . ... o it HP 8755B/182T
Directional Coupler. .. ... . HP 779D
Detector (2requized) . .. ... .0ttt ittt i HP 11664A
Crystal Detector ..................... HP 4238
10 dB Attenuator (2 required) . ....... ... .. ... .. .. HP 84918, Option 010
Adapter, NtoP(2required). .......... ot iiiannn, HP NP292A
Adapter, P Band to Coax 2required)............... HP P281B, Option 013
Power Splitter. . ... ... e HP 11667A
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PERFORMANCE TESTS

4-12. HARMONIC SPURIOUS SIGNALS TEST (Cont’d)
PROCEDURE:
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 (86245Aonly).............ciiiina.n 7.0 GHz
STOPMARKER pointer .................... 12.4 GHz (86245A/86250D)
9 GHz (86242D)
MODE ... . i e e e e et AUTO
TRIGGE R . . . i i e e et e INT
TIME-SECONDS . . .. it e e ae e Jd - 01
TIME-SECONDS Vermier .......ououviveonennnnnn Fully counterclockwise
MARKERS L. it it i e e e e e INTEN
1kHzSQWV/OFF (rearpanel) .. ... ... ... i, OFF
RFBLANKING/OFF (rearpanel) .. ..., OFF
DISPLAY BLANKING/OFF (rearpanel) . ............ DISPLAY BLANKING
RF Plug-in;
RE OFF-ON .. i e e e et e et e ON
ALCSsWItCh. . . .. e e e EXT
POWERLEVEL ... i it iiiiiiaanns Fully clockwise
FM-NORM-PL (rearpanel) . . ...ttt NORM
8755B:
CHANNEL 1
ISP LAY . . e e e e e A
OB/ DIV L e e e e e e 5
REFERENCELEVEL . ... ... . it 00dB
VERNIER .. e e et e e e ON
CHANNEL 2
ISP LAY . e e e A
AB/ DIV . e e e 5
REFERENCE LEVEL. ... ... i it et e e 00 dB
VERNIER. .« .. e e e e e e 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 contrel 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 thermistor 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 1 and CHANNEIL 2 REFERENCE POSITION Pushbuttons and adjust ref-

erence lines to top horizontal graticule line. Press 8755B CHANNEL 1 DISPLAY A and CHANNEL 2
DISPLAY B.

A4-17
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PERFORMANCE TESTS

4.12. HARMONIC SPURIOUS SIGNALS TEST (Cont’d)

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 Gz to 7 Gz and greater than 30 dB down from 7 GHz to 11.5

GHz for 8624 5A.

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. NONHARMONIC 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 BF
OSCILLATOR  PLUG-IN SPECTRUM ANALYZER POWER METER
™
TN
‘e 2
] %0
ouTRuT INPUT 5082
CRYSTAL
IDETECTOR
DIRECTIONAL
COUPLER 20d8 THERMISTOR
COUPLED o iniive ATTENUATOR 1 MOUNT
—d TP /
Figure 4-11. Nonharmonic Spurious Signals Test Setup
EQUIPMENT:
Sweep OsCillator. . ..ottt et e e e HP 8620C
Spectrum Analyzer. .. ....... .. HP 8565A
303 =) Y ) 1 (OO -HP 432A
Thermistor MOURL . ... 0ttt ittt it e taane e HP 8478B
Z0dBAHENUALOr ...t e HP 8491B, Option 020
Directional Coupler. . . ... ..o i ettt HP 779D
(@] 3= B B L1 7=107 o HP 423B
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Performance Tests

4.13. NONHARMONIC SPURIOUS SIGNALS TEST (Cont’d)

PROCEDURE:

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

8620C:
BAND. .. e Frequency of Plug-in Installed
1kHzSQWV/OFF (rearpanel) ................. et e OFF
RFBLANKING/OFF (rearpanel) .. - oo oo ve i e e i eee e RF BLANKING
MSPLAY BLANKING/OFF (rearpanel) . ........... ... .. ..., OFF
RF Plug-in:
RFOFF-ON............. e et e e ON
ALCSWItCh. L. L e e e e EXT
8565A:
Set all Normal Settings (controls marked with green)
FREQUENCY BAND GHzZ. .. ... it it i s 58—12.9
INPUT ATTEN .. i e e et e et 10dB
REFLEVEL ... .. ittt i e —10 dBm (86245A)
0 dBm (86242D/86250D)
FREQUENCY SPAN/DIV. ... . . i i F (full band)
RESOLUTION BW . . ... e 10 kHz
SWEEP TIME/DIV . . ... e 1 SEC

¢.  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. i 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 86242D
or 86245A, harmonics for fundamental signals from 5.9 to approximately 6.5 GHz will be displayed

on spectrum analyzer. Do not mistake these for nonharmonic spurious signals.
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4-14. RESIDUAL AM TEST
SPECIFICATION:

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 AF AMS
QSCILLATOR PLUG-IN VOLTMETER
/\’—"\
[°°
GRYSTAL e
ATTENUATOR DETECTOR i;,‘,’,‘_‘g
—{ 1 {1
Figure 4-12. Residual AM Test Setup
EQUIPMENT:
Sweep Oscillator. . ...t i e e e e HP 8620C
RM S Voltme e . . .ot it vt ter e an it ereererenns HP 3400A
Attenuator . .. ... ... Refer to PROCEDURE
Crystal Detector .. .. i e e HP 423B
Two-foot cable (Limits bandwidth to approximately 100 kHz) .... HP 11086A
PROCEDURE:
a. Set controls as follows:
8620C:
BAND ., ... i e e Frequency of Plug-in instailed
CWMARKERDpoOInter ......oiiiii ittt e e, Center-scale
1kHz SQWV/OFF (rearpanel) .. ... vie ittt ienanraneann. OFF
RFBLANKING/OFF (rearpanel) . . .. .......ccoiunnn... RF BLANKING
DISPLAY BLANKING/OFF(rearpanel) .........coviiiinevnnnnan OFF
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PERFORMANCE TESTS

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

RF Plug-in:
RE OFF-ON . . e e e e et i ettt iy ON
ALC sWitch. . ..o e INT or OFF
POWER LEVEL ... ... i e e e s Fully clockwise

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

NOTE

A 41 dB decrease in the RMS voltmeter indication corresponds to a 50-dB
reduction in signal level. A correction facior of 8 dB is added because of
the RMS voltmeter response to a square wave and the square-law
response of the crystal detector.

¢. 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 1 kHz SQ WV/OFF switch to 1 kHzSQ 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 1 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 2 minimum of 41 dB.

4-15. EQUIVALENT SOURCE SWR TEST (Option 001 ONLY)
SPECIFICATION:

Source SWR:
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 QUTPUT con-
) nector encounters a perfect 50-ohm source match, no signal is reflected back. However, the greater the
L 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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4-15. EQUIVALENT SOURCE SWR TEST (Option 001 ONLY)(Cont’d)

SWEEP RF
DSCILLATOR  PLUG-IN

95CILLOSCOPE

°l ext
HORIZ
INPUT
“
SWEEP RF
ouT guTPuUT
DIRECTIONAL
COUPLER
INPUT  maiNLINE  20-CM AIR LINES (2)
I Tk 7 OPEN
COUPLED
APCTTO N
MALE ADAPTER
CAYSTAL
DETECTOR
\ (T v
Figure 4-13. Equivalent Source SWR Test Setup
EQUIPMENT:
Sweep Oscillator . .. ..ot it e e HP 8620C
O8CIlOSCODE .« . ittt et e e e e HP 180C/1801A/1820C
Crystal Deteclor . .. oo i e e e HP 423B
20-cm Air Liens (2required). . . .. .. oot i e HPI1567A
APC-TtoNMale Adapter .. ... ... ... ... ..., HP 11525A
Directional Coupler. . .. ...ttt et HP 779D
PROCEDURE:
a. Connect equipment as shown in Figure 4-13.
b. Set controls as follows:
8620C:
BAND . .. Frequency of Plug-in installed
MARKE RS . .o e e e OFF
MODE . e e e e AUTO
TRIGGER . ... e e e INT
TIME-SECONDS . . .. e e J— .01
TIME—SECONDS Vernier . .....c.cv it iiee e, Fully clockwise
T1kHzSQWV/OFF (rearpanel) . ........ .ottt ieen, OFF
RFBLANKING/OFF (rearpanel) . .. .......c.coiio... RF BLANKING
DISPLAY BLANKING/OFF (rearpanel) . ....... ..o i, OFF
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4-15. EQUIVALENT SOURCE SWR TEST (Option 001 ONLY) (Cont’d)

RF Plug-in:
RE OFF-ON .ot e et ettt ettt et ees ON
ALCswitch. .. ot e INT (Option 001)
POWERLEVEL ..... ... i, .. Fully clockwise

¢.  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 Vipay and Vipnin appear to have greatest separation and calculate Vo /
Vinin for each point.

f.  Convert greatest Vi,4+/ Vipin ratio noted in step e into source match SWR using Figure 4-15.

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

V4
ZERO VOLT
REFERENCE %
} y
MAX 25 mV MAX
Figure 4-14. Typical Pattern of a Swept SWR Measurement,
)
7
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4-15. EQUIVALENT SOURCE SWR TEST (Option 001 ONLY) (Cont’d)

VMAX
VMIN

23
27
26
25
24

23
2.2
2.1

~
N

19 |—

L
16 -

15 /

14—

1.3 p-

Lip-

1.00 125 .50 1.75 200 2.25 2,50 2.75
SOURCE MATCH SWR

Figure 4-15. Conversion of Qscilloscope Trace to Source Match SWR
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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): +15MHz
DC to 2 MHz (Option 008 excluded): +5MHz
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:
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 FUNCTION
OSCILLATOR PLYUG-IN GENERATOR SPECTRUM ANALYZER

S0£2

DUTPUT
RF FM
QUTRUT {REAR PANEL)

20 dB
ATTENUATOR
. {1

Figure 4-16. External Frequency Modulation Test Setup

EQUIPMENT:
Sweep OsCillator. . . i i e i e e e e e e HP 8620C
S PECtI UL ALY ZET. o v it vttt it it e ittt e HP 8565A
Function Generator . . ...t i ittt it et ee e e HP 3312A
20dBAMERUAtOr ...\ttt HP 8491B, Opt. 020
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4.16. EXTERNAL FREQUENCY MODULATION TEST (Cont’d)
PROCEDURE:

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

b. Set controls as follows:

8620C:

T1kHzSQWV/0OFF (rearpanel) . ... ... . i it i iian. OFF
DISPLAY BLANKING/OFF (rear panel)

......................... OFF
RF BLANKING/OFF(rearpanel) . ......... ...t innnaann. OFF

RF Plug-in:
RFEOFF-ON . . e e e e i e e e ON
ALCSWItCh. ..o e INT or OFF
FM-NORM-PL switch (rearpanel). ............. 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.)

Note point at which deviation becomes non-linear (+deviation does not equal —deviation).
Deviation at this point should be at least + 150 MHz. (See Figure 4-17.)

CENTER
(—} DEVIATION FREOUENCY {+) DEVIATION

Figure 4-17. Typical Spectrum Analyzer Display of 100Hz Frequency Deviation
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4-16.

EXTERNAL FREQUENCY MODULATION TEST (Cont’d)
NOTE

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

Set function generator amplitude fully counterclockwise and frequency to 1 kHz,

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

Note point at which deviation becomes non-linear (4 deviation does not equal —deviation).
Deviation at this point should be at least + 15 MHz.

Set function generator amplitude fully counterclockwise and frequency to 2 MHz.
Remove BNC cable from function generator 5002 output.

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

Reconnect FM input to function generator 508 output.
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.

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

0.

p.

Set function generator amplitude fully counterclockwise and frequency to 1 MHz.
Remove BNC cable from function generator 502 output.

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

Reconnect FM input to function generator 500 cutput.
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.

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.)

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

Remove BNC cable from function generator 50©2 output.
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4-16. EXTERNAL FREQUENCY MODULATION TEST (Cont’d)

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

X. Reconnect FM input to function generator 504} 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 4-18¢.)

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

ab. 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 CARRIER

a. 2MHz FM DEVIATION b. 1MHz FM DEVIATION (GPTION 008)

Figure 4-18. Spectrum Analyzer Display of Frequency Deviation (1 of 2)
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4-16. EXTERNAL FREQUENCY MODULATION TEST (Cont’d)

CARRIER CARRIER

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

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

4-17. AMPLITUDE VIODULATION 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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4-17. AMPLITUDE MODUATION TEST (Cont’d)

SWEEP RF
0C POWER SURPLY OSCILLATOR PLUG-IN SPECTRUM ANALYZER O0SCILLOSCOPE
EXT AM
(REAR
PANEL}
——
I
INPUT 5002 @
CRYSTAL 3
DETECTOR VERT
INPUT
DIRECTEONAL
COUPLER 20 dB CRYSTA?_I
FUNCTION COUPLED ATTENUATOR L DETECTOR| é
GENERATOR Lo
MAINLINE
e —
o g olo o
5602 1
OUTPUT N y
Figure 4-19. Amplitude Modulation Test Setup
EQUIPMENT:
Sweep OsCillator. . . .ttt e e e e HP 8620C
Function Generator . . ... .. ciu ittt naoeseononenssns HP 3312A
Spectrum Analyzer. . . ... ..ot e HP 8565A
OSCIllOSCOPE « .« v e ettt s HP 180C/1801A/1820C
DO POWer SUPDLY .ottt it i e e e HP 6214A
Crystal Detector (2required) . ........ciiiiii i iiiiinnnn.. HP 423B
Directional Coupler. . ....... ot i it i e e aens HP 779D
20 dB AtLEIUALOr. « o vt et et e 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 . .. i e e e Frequency of Plug-in installed
CWMARKERDpointer . ... i Center-scale
MARKERS . ... i e e et e e e e OFF
RFBLANKING/OFF (rearpanel) . .......cciiiiee.. RF BLANKING
1 kHzSQWV/OFF (rearpanel) ... ....cc i, OFF
DISPLAY BLANKING/OFF (rearpanel) ........coiuiivnnnn.. OFF
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4-17. AMPLITUDE MODULATION TEST (Cont’d}

RF Plug-in:

RE-OFF-ON . i e et e e e e e e e et ON
ALCswiteh. ..o e e INT or OFF
POWERLEVEL ....... .o Fully clockwise (Standard)

Maximum leveled power (Option 001)

¢.  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:

FREQUENCYBANDGHz. ...... ...ttt 5.8—12.9
RESOLUTIONBW .. .. e 10 kHz
FREQUENCY SPAN/DIV .. ... . i i e, 20 MHz
INPUT ATTENUATION . ... e, 10dB
SWEEPTIME/DIV. ... .. .. et i i SmSEC
REFLEVEL ... .. i i 0dBm
AMPLITUDESCALE . ... .. .. i 10dB LOG/DIV
VIDEOFILTER . .. .. i i it e ca iy OFF
SWEEPSOURCE. . .. ... e 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. Qutput 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:
STARTMARKER pointer. . ........c.ccv v, Low frequency end of scale
STOP MARKER pointer. .. .. ..o vvrvinnnnnn. High frequency end of scale
3t () ) AUTO
TIME-SECONDS L . L.ttt it ittt ettt enes e d—.01
TIME-SECONDS Vernier ... cviiiiiirt i i vnnns Fully clockwise
T kHzSQWV/OFF (tearpanel) . . . .o v v it e e e ee e cianaas OFF
RF Plug-in:
RE OFF-ON . i e ettt e et st ON
ALC sWitch. o . . i i e e e e EXT
POWERLEVEL ....... ... ... .. .. Maximum Leveled Power

M’
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4-17.

m.

AMPLITUDE MODULATION TEST (Cont’d)
8565A:
FREQUENCYBANDGHzZ............ ... i, 5.8—12.9
RESOLUTION BW. ... i i e e e 3 MH:z
INPUTATTENUATION . .. ... e 10 dB
SWEEPTIME/DIV . ... i e 5mSEC
REFLEVEL ... e e 0 dBm
AMPLITUDESCALE . ...ttt inaaanns 10dB LOG/DIV
FREQUENCYSPANMODE. ............. ... oiiiiuan. ZERO SPAN
AUTOSTABILIZER . ... e e OFF

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 OQUTPUT from spectrum analyzer (rear panel) to CH A
input of oscilloscope.

Set the oscilloscope (CH A) to 0.1 volt per division with an internal horizontal sweep time of 10us 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-1 through j-3.

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

analyzer display.

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).

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

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

1 kHz Square Wave Internal AM:

1.

Disconnect function generator from 8620C EXT AM input. Set 8620C rear panel | kHz SQ WV/OFF
switch to 1 kHz SQ WV.

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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4-17. AMPLITUDE MODULATION TEST (Cont’d)

p. Press 8565A SWEEP TRIGGER VIDEQ 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): % i o —
.3
FM Frequency Response: 2
DCto2MHz: +1.5dB 2
DCto 100 Hz (Option 008): +1.5dB

90 kHz to 10 MHz (Option 008): 1.5 dB 0 100 500 Sic SOK SOk 104
FREQUENCY (Hz)

{ne)
FM FREQUENCY RESPONSE, OPT:ON 008

DESCRIPTION:

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
100 percent, each minor division equals five percent. Approximately + 17 percent equals =+ 1.5 dB.

SWEEP RF FUNCTION
OSCILLATOR PLUGHN GENERATOR
FMAREAR | Sseosseeesosmees
PANEL) @2 P T
\ - oawve
y 516
| o 0SCILLOSCOPE

RF
QUTPUT

|

[ ]
o]
[+]

.
e n K

8,(3) Q
tha |[© ©@[gm.

- % o
CHB
580
DELAY BNC TEE BNEC TEE TERMINATION
NE N L o

L1
DISERIMINATOR *

RF
INPUT

5052
BNC TEEL TEBMINATION
— IF OUTPUT
~[17)

o]

.

Y

o ﬂn
7

Ei—

* REFER TD FIGURE 1-5 FOR DETAILS

Figure 4-20. FM Frequency Response Test Setup
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4-18. FM FREQUENCY RESPONSE TEST (Cont'd)

EQUIPMENT:
Sweep Oscillator. . .. .. .. i i e HP 8620C
OsCillOSCOPE o v v it e et e HP 180C/1801A/1820C
Function Generator . ... ..o ittt eiiie e HP 3312A
10dB Attenuator. . ... ..ottt HP 8491B, Option 010
Delay Line Discriminator. . oo oo v e v v v i i v ien e v anaas (Refer to Figure 1-5)
PROCEDURE:

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

b. Set controls as follows:

8620C:
CWMARKER pointer . ... ittt i e e e Center-scale
RFBLANKING/OFF (rearpanel) . .« oo o viit it eeii i iienennannnn OFF
DISPLAY BLANKING/OFF (rearpanel) ........... ..., OFF
1kHzSQWV/OFF (rearpanel) .. ...... ..ot iiiiinnnn.. OFF
RF Plug-in:
REOFF-ON . . i it i it ettt ittt et iaa e nnas ON
ALCsWHCh. . ... i i i e e INT (Option 001)
OFF (Standard)
POWERLEVEL ... . it eeiinnnnns Fully clockwise
FM-NORM-PL switch(rearpanel}............. ... ... ... NORM
Oscilloscope: -
Horizontal Display . . . oo oo it e e e EXT
Volts/per Division
CH A e e e e e e 0.005 (CAL)
) 1 - T 0.02 (CAL)
B Lo T T o) CHE
1+ 1 R DC
Function Generator:
Range. ittt i e e 100 Hz (Option 008 excluded)
100 kHz (Option 008)
35t ~
=0 11T o 10
MOodUlation .. ovt ittt e e e e et SWP
R 4 CAL
L 1 A CAL
SWP START ... e e e Fully counterclockwise

¢. 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 (Cont’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.

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

i.  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 o for Option 008):

1. In sequence, press the 1 kHz through 100 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 4-21b.)

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 100 percent (5 percent per minor
division}.

MEASUREMENT IS +5% (LIMIT 18 +17%) MEASHREMENT IS -5% (LIMIT 18 -17%)

ALIGNED AT BOTTOM HERE ALIGNED AT BOTTOM HERE
a. Measurement where CH A trace is higher than b. Measurement where CH A trace is lower than
CH B trace for standard piug-in. CH B trace for standard piug-in,

Figure 4-21. FM Frequency Response Waveform (1 of 2)
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4-18. FM FREQUENCY RESPONSE TEST (Cont’d)

MEASUREMENT 1§ +7% (LIMIT IS +17%) MEASUREMENT 1S -15% (LIMIT IS -17%)

ALIGNED AT BOTTOM HERE ALIGNED AT BOTTOM HERE
¢. Measurement where CH A trace is higher than d. Measurement where CH A trace is lower than
CH B trace for Option 008. CH B trace for Option 008,

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

n. Set function generator frequency control to 2 and press 1 MHz range pushbufton. Adjust two
superimposed waveforms (using vertical position controis) so that they are aligned at bottom edge at
point where measuring. (See Figure 4-21a and 4-21b.) 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 4-21¢ and 4-21d.) Results should be the same as in

step m.

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: Across 50 Mhz sweep width
Linearity at 277 kHz: =0.5% Linearity at 277 kHz: =0.83%
Group Delay at 277 kHz: =1ns Group delay at 277 kHz: =1.7ns
Differential Gain at 5.6 MHz: =0.5% Differential Gain at 5.6 MHz: =<0.83%
Differential Phase at 5.6 MHz: =1 degree Differential Phase at 5.6 MHz: =1.7 degrees
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4-19. UPCONVERTER SIMULATION TEST (OPTION 008 ONLY)(Cont’d)
DESCRIPTION:

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

1F/8B DIFFERENTIAL
TRANSMITTER tF/8B RECEIVER PHASE DETECTOR DOWN CONVERTER

o

ces e ©

O 0O @990

(-]
o 00 H 0 h o0 o0 DUTPUT L0 INPUT
IRPUT
B3-SWEEP | BB TRANSMITTER
QUTPUT
2048
FH H ATTENUATOR
{REAR PANEL}
SWEEP SWEEP RF
GSCILLATOR § RF PLUG-IN (DUT) OSCILLATOR  #LUGIN(LD)

RF OUT
_ 1=
I DIRECTIONAL
RF EXT RF
ouTPUT INPUT DUTPUT 4 DETECTOR
DEOUT | T RFIN

(USE SHOATESY POSSIBLE AF CASLE)

Figure 4-22. Upconverter Simulation Test Setup

EQUIPMENT:
Sweep Oscillator 2required) . ... ..o it i i e HP 8620C
REPIUg-In . .ot e e e e HP 86245A
JF/BB Transmitler, « o oo i i it e e er e e v r e e HP 3710A
BB/Transmitter (Plug-in}....................... HP 3716A, Option 010
IE/BB RECEIVET ..ttt ittt ittt ettt et eainanas HP 3702B
Differential Phase Detector (Plug-in) ............... HP 3705A, Option 010
Down Comverter ... ..ottt et i e HP 3730A
External LO Plug-in . ... .. ittt it i iiennnnnns HP 37301A
Directional DetectOr. . . vttt ittt e HP 784B
20dB AteNUALOT. o vt vt et i et e HP 8491B, Option 020

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

b. Setcontrols as follows:

8620C: (DUT):
BAND . . e e e Frequency of Plug-in installed
CWMARKER POINtEr . ..ot e it it et ee e e i Center-scale

4-37



Performance Tests Model 86242D/86245A/86250D

PERFORMANCE TESTS

4-19. UPCONVERTER SIMULATION TEST (OPTION 008 ONLY)(Cont’d)

RF BLANKING/OFF(rearpanel) ........outtiiieinieuanannn.n. OFF
DISPLAY BLANKING/OFF (rearpanel) . ....... ... . ... .. OFF
1 kHzSQWV/OFF (rearpanel) . .. .. ... i i OFF
RF Plug-in: (DUT):
RFOFF-ON..... e e e e ON
AL SWItOh . o oot e e e INT or OFF
POWER LEVEL . .. i e e e e e e Midrange
MLA-NORM switch (rear panel) . . .. ...ttt i e MLA
8620C (LO)
BAND . .. e e 5.9—12.4 GHz
CWMARKER painter . ...ttt iiirieniiiinnnns Center-scale
RFBLANKING/OFF (rearpanel) . ....coov it i OFF
DISPLAY BLANKING/OFF (rearpanel) ........... ..., OFF
1kHzSQWV/OFF (rearpanel) .. ....ooiiri it i e OFF
86245A (LO)
RE OFF-ON ., .. ittt et e e e e e e e cie e ON
ALCSWItCh. oo i e INT (Option 001)
OFF (Standard)
POWER LEVEL. ... ... . i iinae ey Fully clockwise
3702B/3705A Option 010:
INTENSITY ..o e e e e e st Midrange
BLANKING . ... o it ittt e et ettt e ettt e e ON
CALIBRATION. ... ittt ettt e et e e et et e e ee e OFF
SWEEP SOURCE. . . . e i INT IF
X POSITION. . i i i et e e e e e e, Mid-position
YIGAIN/POSITION . .o e e Mid-position
Y2GAIN/POSITION .. .. e et e e Mid-position
BBPOWER (—dBm) . ... . et e 20
Y D S P LAY « i e e e e IF
Y2 DISP LAY .ttt e IF
Y1 Y2 CALIBRATION ... e i e i OFF
MARKERS . ... ... .. . i, SLIDING (no COMB)
MARKEROFFSET .. ... ... i, Fully counterclockwise
IF ATTENUATOR . ..t e s e e et es 16 dB
SET LEVEL . ... . e e e e Mid-position
BBEFREQUENCY i ittt e e it et et aneans 277AkHz
DIFF PHASE CALIBRATION .. ... et ein e OFF
BANDWIDTH((kHz)......... ... . i, e 1
3710A/3716A Option 010:
SWEE P E R . . e e e INT
OU T PUT LEVEL ...t i i s it et e e ettt ittt 1
BBPOWER —dBm .. iiii ittt ittt it ittt e, 18
SWEEP CAL .. .. et e Fully counterclockwise
BB + SWEEPOUTPUTVERNIER ............. ... CAL
BBEREQUENCY .. .. . i i e it 277A kHz
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PERFORMANCE TESTS

4-19. UPCONVERTER SIMULATION TEST (OPTION 008 ONLY)(Cont’d)

¢.  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 Y1 DISPLAY switch to BB and adjust the 3716A'BB + SWEEP OQUTPUT VERNIER for a
0 dB indication on the 3702B IF/BB LEVEL meter. If necessary, change 3716A B-B POWER
attenruator 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.

ij.  Repeat steps h and i until no further adjustment is necessary.
k. Adjust 3702B X GAIN and X POSITION controls for a 10-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:

1. Set 3702B MARKER OFFSET switch to = 15 MHz (30 MHz sweep width).
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PERFORMANCE TESTS

4-19. UPCONVERTER SIMULATION TEST{(OPTION 008 ONLY)(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.

. 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.

0. Set 3702B Y1 Y2 CALIBRATION switch to 1% position and adjust YI GAIN control for a one
division envelope on CRT display. Reset Y1 Y2 CALIBRATION switch to the OFF position.

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

Examples:
. . . ) +0.5% — (—0.3%)
1. Linearity worst points of +0.5% and —-0.3% measured in steps p and q: 2 = 0.4%
2. Linearity worst points of +0.5% and +0.7% measured in steps p and q: +0.5% — (+0.7%) - _0.1%
- = (7
r.  Corrected linearity should be less than or equal to 0.5%. 2

s.  Set 3702B MARKER OFFSET switch to + 25 MHz (50 MHz sweep width}.

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

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

Group Delay:

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

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

x. 3et 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 | ns. Adjust Y2 GAIN control for a one division envelope on CRT display. Reset DIFF
PHASE CALIBRATION switch to the OFF position.

Zz. 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) (Cont'd)
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 g.
ab. Corrected group delay should be less than or equal to 1 ns.
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:
BBPOWER (= aBIm) . oot it ettt et et et aaee e 12
MARKER OFFSET .. ..ot e i e e e Fully counterclockwise
BBFREQUENCY . ...ttt i e e aieeaans 5.6 MHz
3710A/3716A Option 010:
BBPOWER (—dBImL) ...ttt i ittt it et e e et e e s 14
BBEFREQUENCY .. ... ittt iiiit i 5.6 MHz
ag. Repeat MLA Calibration (steps d through k).
ah. Set 3702B MARKER OFFSET switch to =15 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 puises coinside. Reset BLANKING switch to the ON position.
ak. Set the 3702B Y1 Y2 CALIBRATION switch to 1% and set Y1 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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PERFORMANCE TESTS

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 0.83%.

Differential Phase:

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

as. Adjust 3716 A 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 the3702B Y2 DISPLAY to DELAY and set the 3705A DIFF PHASE CALIBRATION switch to
1°. Adjust Y2 GAIN control for a one division envelope on CRT display. Reset DIFF PHASE
CALIBRATION 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 1 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 equai to 1.7 degrees.
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Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

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 1-1 cannot be met. Before attemp-
ting any adjustment, allow 30 minutes warm-up
time for the instrument. Table 5-1 lists the adjust-
ment controis and the function of each control.

5-3. EQUIPMENT REQUIRED

5-4. Table 14 lists the equipment required for
the adjustment procedures. If the test equipment
recommended is not available, other equipment
may be used if its performance meets the ““Critical
Specifications’ listed in 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.

WARNING |

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
fuseholders 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.

Adjustments described herein are
performed with power supplied to the
instrument while protective covers
are removed. Energy available at
many points may, if contacted, resuit
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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]

AZTP1  AZTP2 AZTP3 A2TP4 AZTP5 A2TPE A2TPT GND ATTPY
AITP2
ATTPS
A1TP4
A1TPS
A1TPB

A3TP1  A3TP2 A3TP3  A3TP4 A3TPS A3TPE A3TP7 AITPS A3TPS
SYM | o
A3RB2 A1R2 HF
- A1R20 OFS
A3ST Fi ATR26 Q
siag SQWAVE-  pggp ATR14  |F
AoR13 LINEAR) (xTaL-PM) A1R21
SAT
GAIN  A3gsg
A3R19
CLP
AZR29
Low
AZRA4
MID ABR3*
A2R23
HI p i
AZR33 - o
* 862454 ONLY -8
A3R31

Figure 5-1. Test Point and Adjustment Locations
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Table 5-1. Controls Listed in Adjustment Sequence

Adjustments

)
Adjustment Schematic Reference Function Adjusted
Paragraph Name Designation

5-1% CLP AZR29 Adjusts maximum high-end frequency
515 1O A2R44 Adjusts low-end frequency accuracy
5-15 MID A2R23 Adjusts mid-range frequency accuracy
5-15 Hi A2R33 Adjusts high-end frequency accuracy
516 SAT A3R56 Compenéates Modulator/ Amplifier
516 GAIN A3RI19 Adjusts ALC gain
5-16 OFS A3R33 Adjusts ALC offset
5-16 DLY A3R62 Adjusts ALC response (27.8 kHz MOD.)
b-16 SYM A3R83 Adjusts ALC symmetry (27.8 kHz MOD.)
516 RI* ASR1
h-16 R2% ASR2 Amplifier bias
5-16 R3* ASR3
b-16 -8 A3R33 Adjusts ALC flatness (—slope)
b-16 +8 A3R32 Adjusts ALC flatness (+ slope)

§ b-16 -B A3R31 Adjusts ALC flatness (— breakpoint)

T\' 5-16 +B A3R30 Adjusts ALC flatness (+ breakpoint)
516 Hi A3R52 Adjusts range of POWER LEVEL control
517 OFS AlR26 Adjusts FM offset
517 HIF AlR2 Adjusts high-frequency FM sensitivity
517 LOF AlRS Adjusts fow-frequency FM sensitivity
518 LF AlR21 Adjusis FM frequency response
5-18 HE AlR20 Adjusts FM frequency response
5-18 Q AlR14 Adjusts FM frequency response

)

’ * B6245A only
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ADJUSTMENTS

5-15. YIG DRIVER FREQUENCY ADJUSTMENTS
REFERENCE:

SERVICE SHEET 2, A2 YIG Driver Assembly
DESCRIPTION:

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.

SWEEP RF
OSCILLATOR PLUG-IN DIGITAL VOLTMETER FREQUENCY COUNTER

Bl | ARz
| |
i

4

RF
ouTPUT

20 4B
ATTENUATOR

T

Figure 5-2. YIG Driver Frequency Adjustments Test Setup

EQUIPMENT:
Sweep Oscillator .........c.oo it HP 8620C
Frequency Counter ...........cooiiviuinnvnnnnnns HP 5340A
Digital Voltmeter (DVM) ................. HP 3480D/3484A
20 dB Attenuator ......... ... HP 8491B, Option 020
PROCEDURE:

1. Connect equipment as shown in Figure 5-2,

2. Set controis as follows

8620C:
CW MARKER pointer
86242D e 9.0 GHz
86245A186250D . ... ... 12.4 GHz
AFcontrol ....... ... i Fully clockwise
AF multiplier . e Xl
CW VERNIER control ..................... Fully clockwise
CW VERNIER multiplier .........cooviiiiiniiannnn.. X1
MODE . ... . MANUAL
MANUAL .. ... i, . ... Fully clockwise
TRIGGER ... . i e INT
TIME-SECONDS switch ....................... A — 01
TIME-SECONDS Vernier . ................. Fully clockwise
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; ;
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ADJUSTMENTS

5-15. YIG DRIVER FREQUENCY ADJUSTMENTS (Cont’d)

RF Plug-in:
RE OFF-ON . .. e e e e e ON
POWER LEVEL ... i e et v iaeeenns Fully clockwise

3. Press 8620C LINE pushbution to ON; press AF pushbutton. Allow 30 minutes warm-up time.

4. CLP Adjustment

d.

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

O

e

=
+

=

Press 8620C CW pushbutton to turn AF off.
Connect DVM to A2TP2. (Connect ground lead to 8620C A4 GND.)
Adjust CW MARKER and CW VERNIER controls for DVM indication of 0.000V +0.005V.

Adjust LO (A2R44) for frequency counter indication of 5.900 GHz =0.001 GHz for
86242D/86245A or 8.000 GHz +0.001 GHz for 86250D.

Adjust CW MARKER and CW VERNIER controls for DVM indication of 6.000V x0.005V for
86242D/86250D or 6.500V +0.005V for 86245A..

Adjust MID (A2R23) for frequency counter indication of 7.760 GHz =+ 0.001 GHz for 86242D,
10.640 GHz +0.001 GHz for 86250D, or 10.125 GHz +0.001 GHz for 86245A.

Adjust CW MARKER and CW VERNIER controls for DVM indication of 10.000V +0.005V,

Adjust HI (A2R33) for frequency counter indication of 9.000 GHz +0.001 GHz for 86242D or
12.400 GHz £0.00] 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
5-16. ALC ADJUSTMENTS (Cont’d)
SWEEP AF
OSCILLATOR  PLUG-N 0SCILLOSCOPE
EXT
HORIZ
INPUT
POWER METER ﬁ
R
auT QUTPUT
TN ;
-

@10

CRYSTAL
THERMISTAR DETECTOR
28 dB MOUNT
ATTENUATOR 1
\ (T e o
“ J

Figure 5-3. Preliminary ALC Adjustments Test Setup
NOTE

Equipment listed is for eight (8) test setups (Figures 5-3, 54, 5-b, b-7, 5-8, 59,
5-10, and 5-13}.

EQUIPMENT:
Sweep Oscillator. . ... ... i i e HP 8620C
OsCilloSCOPE . v vt et e HP 180C/1801A/1820C
Swept Amplitude Analyzer . . ... .o i e e HP 8755B/182T
POWer Mol ...ttt i et e e e et HP 432A
Thermistor Mount . . ... ...t et ieeee e ennn HP 8478A
Crystal Detector (2required) ....... .. ... ... ....... HP 423B, Option 002
10dB Attenuator . .. .. ... .. ... .. HP 8491B, Option 010
20dB Aftenuator .. ... .. e e HP 849118, Option 020
Digital Voltmeter. . . ... ... . i it HP 3480D/3484A
L] 1t o) HP 11664A

PROCEDURE:

1. Connect equipment as shown in Figure 5-3 with oscilloscope connected to RF Plug-in RF OUTPUT.

2. Set controls as follows:

8620C:
MODE .. i it ittt et e e e e AUTO
TRIGGER. . ... e it et ettt ettt e e, INT
TIME-SECOND S ittt i i i e e 1—.01
TIME-SECONDS Vernier ..o vv vttt et e e ias e neens Fully clockwise
RF BLANKING/OFF (rearpanel) .. ......... ..o vvn.. RF BLANKING
DISPLAY BLANKING/OFF (rearpanel) ... ... OFF
1kHzSQWV/OFF(rearpanel) ... ... i i OFF
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ADJUSTMENTS
5.16. ALC ADJUSTMENTS (Cont’d)
RF Plug-in:
RE OFF-ON .. e e e e i ON
ALC SWItCh . oot e e EXT
ALC GAIN .. e e e e Fully clockwise
POWER LEVEL . ... ... . i i e et ea s Fully clockwise
"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.)

Press 8620C LINE Pushbutton ON (FULL SWEEP selected). Allow 30 minutes warmup time.

If adjustments are being performed on an HP 86242D or 86250D RF Plug-in, proceed to step 7.

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).

¢. Turn SAT adjust (A3RS56) counterclockwise until power level at low end of band drops

approximately 5% as indicated on oscilloscope.

If adjustments are being performed on an instrument without Option 001 installed, proceed to step

12.

GAIN Adjustment (Option 001 only)

a.

b.

C.

Set RF Plug-in ALC switch to INT.

Turn HI (A3R352) fully counterclockwise and GAIN (A3R19) fully clockwise. Rotate POWER
LEVEL control counterclockwise until oscillations appear. Adjust GAIN (A3R19)
counterclockwise until oscillations disappear. Repeat this process until POWER LEVEL is in
fully counterclockwise position.

Rotate GAIN (A3R19) an additional 1/16 turn counterclockwise.

OFFSET Adjustment (Option 001 only)

a.

b,

Connect equipment as shown in Figure 5-4.
Set controls as indicated in step 2.

Press AF pushbutton; adjust CW MARKER pointer to center-scale, and AF pointer fully
counterclockwise.

Connect DVM to A3TP4 (ground lead to chassis).

Adjust POWER LEVEL control for BVM indication of +0.042 Vdc¢ +0.001 Vdc.
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ADJUSTMENTS
5-16. ALC ADJUSTMENTS (Cont’d)
SWEEP RF
0SCILEOSCOPE OSCILLATOR PLUG-EN OIGITAL VOLTMETER
ZAXISIMKRY
PEN LIET 7.AXIS { - —
(REAR PANEL) (REAR PANEL) e e e
" - -090 goo
AITP4
_\ < Z weut
EXT B
HORIZ / RF
INPUT SWEEP DUTPUT
ouT
CAYSTAL
DETECTOR
S -

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 001 only)

SWEPT AMPLITUDE SWEEP RF
ANALYZER OSCILLATDR PLUG-IN OSCILLOSCOPE

Y
e EXTAMW AF
o o (REAR PANEL] ouTPuT
[T { - L]
EENN - - o NN
a 4 0o
MOOUALTOR
DRIVE
CRYSTAL
J DETECTOR
. \ o )

Figure 5-5. Delay Adjustment Test Setup, Option 001
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ADJUSTMENTS

5.16. ALC ADJUSTMENTS (Cont’d)

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 irn 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.

¢. Adjust POWER LEVEL control for approximately 2 divisions display on oscilloscope. Set
oscilloscope TIME/DIV to 5uSEC.

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)

11. 8755B Symmetry Adjustment (Option 001 only)

SWEEP RF SWEPT AMPLITUDE
POWER METER OSCILLATOR PLUG-IN ANALYZER
T
EXT AM
TN (REAR PANEL}
. [-] - % .
@ - -0 j
o] [
RF QUTPUT
o8 -l
EIIE § EEMM
[ LU 1] ) ]
MODULATOR
THERMISTOR 0 dB DRIVE
MOUNT ATTENUATOR
\ e -] ‘

Figure 5-7. 87558 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 ¢ 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. Repeatstepg.
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Model 86242D/86245A/86250D Adjustments

ADJUSTMENTS

5-16.

ALC ADJUSTMENTS (Cont’d)

12. Symmetry Adjustment (Standard only)

SWEPT AMPLITUDE SWEEP RF
ANALYZER DSCILLATOR PLUG-IN POWER METER
TN
» a
oomm:-o?| =00 e -~
A o =@
EXT AN Jswekp RE
{(REAR PANEL) | ouT GUTPUT
1A 1 83E1
AMAN - = « RED1
10 dB THERMISTOR
A MODULATOR
DRIVE ﬁ ATTENUATOR [—E MOUNT
F
DETECTOR 1
::i]: - A. - 7

Figure 5-8. Leveling OFF Adjustment Test Setup

Connect equipment as shown in Figure '5-8 with power meter connected to RF QUTPUT. Do
not connect 8755B MODULATOR DRIVE.

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).

Turn GAIN (A3R19) fully counterclockwise.

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.

Adjust SYM (A3R83) for —6 dBm indication on power meter for 86245A or —10.0 dBm for
86242D/86250D (3 dB drop).

Disconnect 8755B MODULATOR DRIVE from 8620C EXT AM input.

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).

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).

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.

Repeat step h.
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Adjustments Model 86242D/86245A/86250D

ADJUSTMENTS

5-16.

ALC ADJUSTMENTS (Cont’d)

13. GAIN Adjustment (Standard only)

a.

Connect equipment as shown in Figure 5-8 with 8755B connected to RF OUTPUT through
11664 A Detector.

Press 8620C FULL SWEEP pushbutton. Rotate POWER LEVEL control fully clockwise. Set
ALC switch to OFF.

Set 8755B CHANNEL 1 dB/DIV to 10 and REFERENCE LEVEL for on-screen display. Adjust
8755B for full horizontal display.

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,

Set RF Plug-in POWER LEVEL control fully counterclockwise.

Adjust GAIN (A3R19) for power level at least 40 dB down from max power over full band.

14. HI Leve] Adjustment (Standard only)

SWEEP RF
0SCILLATOR PLUG-IN DIGITAL VOLTMETER OSCILLOSCOPE

0§D © O

oe 200 . ©
RF EXT INOXIE
DUTPUT INPUT O o
1

CRYSTAL
DETECTOR
. — ]

H

10 dB
ATTENUATCR

—{

POWER
SPLITTER

CRYSTAL
DETECTOR

= ’

Figure 5-9. External Leveling Adjustment Test Setup
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Model 86242D/86245A/86250D Adjustments

T ADJUSTMENTS

5-16. ALC ADJUSTMENTS (Cont'd)
a. Connect equipment as shown in Figure 5-9.

b. Set controls as follows:

8620C:
MODE . . e e AUTO
TRIGGER. . . .. ittt et e et e INT
TIME-SECONDS . . .. e d—.0
TIME-SECONDS Vernier ..........c.uiiiiiiiinnnnnn Fully clockwise
RF Plug-in:
RE OFF-ON & i et e e e e et e et et ON
ALCswitch. . . .. e e e EXT
ALC GAIN .. et e e e e Fully clockwise

¢. 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 B86245A 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
o any point on band as indicated on oscilloscope display.

e 15. Offset Adjustment (Standard only)
4. Connect DVM to A3TP4 (ground lead to A2 GND).

b. Press 8620C AF pushbutton and adjust CW MARKER pointer to center-scale and AF pointer
fully counterclockwise.

c. Adjust POWER LEVEL control for DVM indication of +0.042 Vdc £0.001 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 5uSEC.

¢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 ADJUSTMENTS (Cont’d)
SWEPT AMPLITUDE SWEEP RF
ANALYZER OSCILLATCR PLUG-N OSCILLOSCOPE
CAYSTAL
DETECTCR
i ereie i EXT AM ] RF
o ‘ ) o - (REAR PANEL) DUTPUT
s 1 1iae 1“ B
it <« -« - 0000
Y ATTENUATOR —
MODULATOR INPUT
DRIVE
CRYSTAL
POWER DETECTOR
) SPLITTER _— )
Figure 5-10. Delay Adjustinent Test Setup, Standard
17. Harmonics and Amplifier Bias Adjustment (86245A only).
SWEPT
SWEEP RE ANPLITUDE
OSCILLATOR  PLUG-IN ANALYZER
Z-AXISIMKR/
PEN LIFT AUXE i
(REAR PANEL} REAR PANEL :
=12 '
EXT AM ‘f RF lEXT INPUT k
{REAR QuTPuT
PANEL) " o n © n
FOWER METER -
. b O
5 A R MODULATOR
/-\ DRWE
o [}
° -
20 dB °© « @
I ATTENUATOR
- —{T Nl
RPUT THERMISTOR DIRECTIONAL CRYSTAL
wamune  MOUNT COUPLER  DETECTOR
{2~ -’
COUPLED INPUT
DIRECTIONAL DETECTOR
COUPLER
MAINLINE | ATTENUATOR
NtgP
ADAPTER
il
PBANDTO [ {——
COAX “
DETECTOR ADAPTER
— 1 b= /
., 7

Figure 5-11. Harmonics and Amplifier Bias Adjustment Test Setup




Model 86242D/86245A/86250D Adjustments

ADJUSTMENTS

516. ALC ADJUSTMENTS (Cont’d)

EQUIPMENT:
Sweep Oscillator. . ... i e HP 8620C
Power Meter . ... .. e e e e e HP 432A
Thermistor Mount .. ... ... i i HP 84738B
Swept Amplitude Analyzer . . ... .. it e HP 8755B/182T
Directional Coupler 2required) ......... ... ... ..t irnan. HP 779D
Detector 2required) .. ... .ot et HP 11664A
Crystal Detector. o oo i e e e e HP 423B
10dB ALLENUALOT. L .ottt e e et e e HP 8491B, Option 010
20dB Attenuator. . .. ... it e e HP 8491B, Option 020
Adapter, NtoP2required) . . ... ... .. . HP NP292A
Adapter, PBandto Coax (2required). . . ............ HP P281B, Option 013

a. Connect equipment as shown in Figure 5-11 with power meter connected to RF QUTPUT
(through 20 dB attenuator).

b. Set controls as follows:

8620C:
STARTMARKER pOInter ..ottt e iina e ... 7.0GHz
STOPMARKER pointer. . .. ..o oot e e e e 12.4 GHz
MODE ... i e AUTO
TRIGGE R . . . ittt et e e e e INT
TIME-SECOND S ittt e e i e 1 —.01
TIME-SECONDS Vernier .......oivvnerennnn... Fully counterclockwise
MARKERS .. i i i e e e e INTEN
1 kHzSQWV/OFF(rearpanel) . . ...ttt OFF
RFBLANKING/OFF (rearpanel) ... ........... . i iiiiieienn.. OFF
DSIPALY BLANKING/OFF (rearpanel) . .....coveitinieeeiann. OFF

RF Plug-in (86245A):
RE OFF-ON .. e e e et et ON
ALCSWILCH, . . . e e e e e EXT
POWER LEVEL ... ittt e c e Fully clockwise
FM-NORM-PL((rearpanel) . .. ...... .., NORM

8755B:

CHANNEL 1:
DI P L A Y oottt e e e A/R
AB/ DIV L e e e e e 5
REFERENCE LEVEL . ... i i et e 00 dB
VERNIER . ... . e e e s ON

CHANNEL 2:
D S P LAY L e e R
OB/ DIV Lt e e e e e 1
REFERENCE LEVEL. ... ... it ittt et e e e i e +17 dBm
VERNIER .. i ettt e e e s et e ON
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Adjustments Model 86242D/86245A/86250D

ADJUSTMENTS

5.16. ALC ADJUSTMENTS (Cont’d)

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).

Disconnect 20 dB attenuator/thermistor mount from RF OUTPUT port and connect directional
couplers as shown in Figure 5-11.

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

Press 8755B CHANNEL 2 REFERENCE POSITION pushbutton and adjust reference line to
center horizontal graticule line. Press 8755B CHANNEL 2 DISPL.AY R pushbutton.

Adjust 8755B CHANNEL 2 VERNIER tc position lowest point of trace at center horizontal
graticule line (see Figure 5-12). Set CW MARKER pointer to 11.5 GHz.

Press 8§755B CHANNEL 1 REFERENCE POSITION pushbutton and adjust reference line to
top horizontal graticule line. Press 8755B CHANNEL 1 DISPLAY A/R.

Adjust 8755B CHANNEL 1 VERNIER to position 12.4 GHz marker at top horizontal graticule
line.

The 8755B is now calibrated so that CHANNEL 1 displays relative Ievel 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 1 dB per
division, (See Figure 5-12.)

7.0GHz 11.56Hz

o 0dB CHANNEL 1

-

T sa REFERENCE

- CHANNEL 2

& 1048 DISPLAY (R}

=

S 15dB +18dBm

= 20dB +17dBm {CHANNEL 2
lc_i 2548 REFERENCE)
-

o= 30dB CHANNEL 1

DISPLAY (A{R)

Figure 5-12. Swept Amplitude Display of Leveled Power and Harmonics

P
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Model 86242D/86245A/86250D Adjustments

ADJUSTMENTS

5-16. ALC ADJUSTMENTS (Cont’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.

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.

If harmonics still do not appear to be within specification, alternately adjust ASR1, ASR2, and
ASR3 Amplifier bias adjustments for best harmonic rejection while maintaining leveled output
power of +17 dBm or greater.

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.

Repeat steps k and 1.

If harmonics still do not appear to be within specification, alternately adjust ASR1, A5R2, and
AS5R3 for best harmonic rejection.

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,
Repeat steps k through m.

NOTE

Adjusting Ab 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)

SWEPT AMPLITUDE SWEEP RF
ANALYZER Z-AXISIMKR/ OSCILLATOR PLUG-IN POWER METER

Z.AXIS PEN LIFT e
71, (REAR PANEL} {REAR PANEL)
TN
- L]
— . - A o + &
B FEl EXT AM SWEER RF
o B o Bl [REAR PANEL} ouT OuTPUT
LELI I N 11t
GIER < ¢ - EERN
e o8 @
A MODULATOR
DRIVE
2048
) ATTENUATOR
THERMISTOR
DETECTOR 1 MOUNT
\ — A O )

Figure 5-13. ALC Flatness Adjustment Test Setup




Adjustments Model 86242D/86245A/86250D

ADJUSTMENTS

5-16.

ALC ADJUSTMENTS (Cont’d)

Connect equipment as shown in Figure 5-13 with 11664 A Detector connected to RFEOQUTPUT.
Adjust POWER LEVEL control to midrange (12 o’clock}.

Set 87558 controls as follows:

CHANNEL I:
0 ] 2 I N A
dB/ DIV . e e 25
REFERENCELEVEL ..... ... .. . i, —13 dB (86245A)
— 17 dB (86242D/86250D)
VERNIER ... . e i i i OFF

Press 8755B CHANNEL | REFERENCE POSITION Pushbutton and adjust reference line to
center horizontal graticule line. Press 8755B CHANNEL | DISPLAY A pushbutton.

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).

Set +B (A3R30) and — B (A3R31) fully counterclockwise. Set +85 (A3R32) and —S (A3R33)
fully clockwise.

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 (—S) and negative breakpoint (— B) compensation is
required.

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.)

Adjust corresponding slope control (S for +B or —S for — B} for best flatness at low end of
band. (Refer to Figure 5-14).

Repeat steps h and i for high-end of band. (Figure 5-14d shows a typical response with
adjustments compieted.)

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 862421D/86250D.

Turn HI (A3R52) clockwise until leveling just occurs at any point of trace as indicated by 8755B
display.

ALC adjustments are completed.
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Model 86242D/86245A/86250D Adjustments

ADJUSTMENTS
5-16. ALC ADJUSTMENTS (Cont’d)
LDCATION NEGATIVE SLOPE LOCATION
OF BREAK {LOW END NEEDS OF BREAK
{LOW END) +§ COMPENSATION) {LOW END)

a. LOCATION OF BREAK AND SLOPE OF LOW- b. BREAKPOINT (+B ADJUSTED TO LOCATION
END OF BAND. OF BREAK FOR LOW-END OF BAND.

LOCATION POSITIVE SLOPE

OF BREAK (HIGH-END NEEDS

{HIGH-END) —5 COMPENSATION)

c. SLOPE ADJUSTED FOR BEST FLATNESS AT d. SLOPE/BREAKPOINT ADJUSTMENTS COMPLETE.
LOW-END OF BAND AND LOCATION OF BREAK
POINT AND SLOPE OF HIGH END OF BAND.

Figure 5-14. Slope/Breakpoint Adjustment Waveforms
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Adjustments Model 86242D/86245A/86250D

ADJUSTMENTS

5.17. FM DRIVER ADJUSTMENT
REFERENCE:

SERVICE SHEET 4, A1 FM Driver Assembly
DESCRIPTION:

FM Offset and Sensitivity are adjusted for optimum Frequency Modulation performance.

SWEEP RF
OSCILLATOR PLUG-IN 0SCILLOSCOPE

S0 |

RF
QUTPUT

#‘ 10d8
ATTENUATOR

ar
INFUT

* DELAY LINE y =] 509
DISCRIMINATOR - L TERMINATION

BNC TEE
ouTPUT

*REFER TD FIGURE 1-5 FQR DETAILS

Figure 5-15. FM Offset Adjustment Test Setup

EQUIPMENT:
Sweep Osclllator. . .o o vt e e e e HP 8620C
OsCillosCope . oo v e HP 180C/1801A/1820C
Frequency Counter ........... . ottt HP 5340A
Digital Voltmeter. . .. ... i i et HP 3480D/3484A
Power Supply. . .o oot e e e e HP 6214A
SO0O0hm Termination .. ..., it it ie e e, HP 11593A
10 dB Attenuator. ., ..o e e et e HP 8491RB, Option 010
20dB AIENMUALOT. . .\ e e e e HP 84%1B, Option 020
Delay Line DIiscriminator. .. oo vttt e vt e i ianns (See Figure 1-5)
ExtenderBoard ....... ...t iii ., HP 5060-0049

PROCEDURE:

1. Connect equipment as shown in Figure 5-15.
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Model 86242D/86245A/86250D Adjustments

ADJUSTMENTS

5-17.

FM DRIVER ADJUSTMENT (Cont’d)

2. Set controls as follows:

8620C:
CWMARKER pointer .. ... ... i Center-scale
CW VERNIER pointer . ... ... ittt et e et Center-scale
CW VERNIER multiplier. . ... oo vt e e e X.1
MODE .. i e e e e e e AUTO
TRIGGER . . . i e e e INT
TIME-SECONDS . .. e e e e e N )
TIME-SECONDS Vernier ... .oov vt it e einnnnnans Fully clockwise
1 kHzSQWV/OFF (rearpanel) .. ..o oo i OFF
RFEBLANKING/OFF (rearpanel) . ... ..t ii it i i ie e OFF
DISPLAY BLANKING/OFF (rearpanel} .............. . .......... OFF

RF Plug-in:
RE OFF-ON . e e e s e e s i i e e ON
ALC switch. . . ... e e INT or OFF
POWER LEVEL ... ittt e e e e e e Fully clockwise
FM-NORM-PL (rearpanel) .. ... ... it NORM

3.  FM Offset Adjustment

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.

Connect FM Input cable (green) to Al1J1. Do not connect FM Qutput cable (vellow).

Press 8620C LINE pushbutton ON.

Press 8620C CW and CW VERNIER Pushbuttons. Allow 30 minutes warm-up time.

Note signal trace on oscilloscope display. Adjust CW MARKER and CW VERNIER controls
for .000V +.001V level as indicated on oscilloscope.

Connect FM Qutput cable (yellow) to A1.J2.

Note signal trace on oscilloscope display. Adjust OFS (A1R26) for 0.000V +0.001V level as
indicated on oscilloscope.

Disconnect FM Output cable (yeHow) from A2J2 and, if necessary, repeat steps e through h until
no further adjustment is required.
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Adjustments Model 86242D/86245A/86250D

ADJUSTMENTS

5-17.

4,

FM DRIVER ADJUSTMENT (Cont’d)

FM Sensitivity Adjustment

SWEEP AF
FREQUENCY COUNTER OSCILLATOR PLUG-IN DIGITAL VOLTMETER POWER SUPPLY

(REAR PANEL)
QuUTPUT

2048

- {1

Figure 5-16. M Sensitivity Adjustment Test Setup

Connect equipment as shown in Figure 5-16. Do not connect power supply to rear panel FM
input.

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.

Adjust CW MARKER and CW VERNIER controls for frequency counter indication of 8.000
GHz for 86242D/86245A or 10.000 GHz for 86250D.

Connect power supply output to FM input.

Adjust HI F (A1R2) for frequency counter indication of 8.010 GHz x0.0601 GHz for
86242D/86245A or 10.010 +0.001 GHz for 86250D.

Disconnect power supply from FM input. Note frequency counter indication. If necessary repeat
steps b through f.

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.

Reconnect power supply to FM input.

Adjust LO F (AIRS) for 8.010 GHz x0.001 GHz for 86242D/86245A or 10.010 GHz +0.001
GHz for 836250D.
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Model 86242D/86245A/86250D

ADJUSTMENTS

Adjustments

5-18. FM FREQUENCY RESPONSE ADJUSTMENT

REFERENCE:

SERVICE SHEET 4, Al FM Driver Assembly

DESCRIPTION:

FM Deviation of the RF Plug-in is cornpared 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 FUNCTION
OSCILLATOR  PLUGHN GENERATOR
i| Fm(REAR
PANEL)
oo ! .‘—ﬁ
8F
auTPuUT
CHA o =

EIENLIIERY L ﬁﬂN[‘. TEE BNC TEE

DISCRIMINATOR *

FI:PUT

BNC TEE TERMINATION
_‘ IF OUTPUT —
* REFER TG FIGURE 1.5 FOR DETAILS
Figure 5-17. FM Frequency Response Adjustment Test Setup
EQUIPMENT:

Sweep Oscillator. . . ..ottt e e e e e HP 8620C
Oscilloscope . . ..o vt ittt i HP 180C/1801A/1820C
Function Generator . .. ..ot ittt ieeiseee e HP 3312A
50-chm Termination 2required) .. .. ... i ieinnn HP 11593A
ExtenderBoard .... ... .. . i e HP 5060-0049
Delay Line Discriminator. . ...t i e e e e e v i (See Figure 1-5)
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ADJUSTMENTS

Model 86242D/86245A/86250D

5-18. FM FREQUENCY RESPONSE ADJUSTMENT (Cont’d)

PROCEDURE:

1. Connect equipment as shown in Figure 5-17.

2.  Set controls as follows:

8620C:
CWMARKER pointer . ... e e eeaan Center-scale
RF BLANKING/OFF (rearpanel) ...... .. ... OFF
lkHzSQWV/OFF (rearpanel) ... ... .. ittt einann. OFF
DISPLAY BLANKING/OFF (rearpanel) . ........ i, OFF
RF Plug-in:
2 R 0 Bl S ON
ALCsWItCh . ... i i e e, OFF (Standard)
INT (Option 001)
POWERLEVEL ........ e e e e Mid-range
FM-NORM-PL(rearpanel) . ... ..... .ttt iiiinrienannnnan NORM
Funtion Generator:
MODULATION . ... i ittt et ettt et aeannns SWP
MODULATION RANGE ... it s 100
MODULATION RANGE Vernier ... ..., Fully clockwise
Amphitude .. ... e e e d—1
Y M. L e e i CAL
Modulation Start Frequency. ... ......o o i v nn. 30° from full clockwise
Frequency Dial (SWP STOP) .. ... i e 10
FUNCtIOn . L ottt e e e e e ~
Ram e . . e e 1 kHz
Oscilloscope:
Horizontal Display . . ..ottt e i e e e e EXT
Vertical DHSpIay. . v e e e CHB
Volts/DIV
CH A e e e 0.005
0 o U 0.02
1 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.

¢.  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 0V,
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Model 86242D/86245A/86250D Adjustments

ADJUSTMENTS

5-18.

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 1 kHz and 1 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 (A1R21) to align CH A and CH B signal traces as closely as possible over function
generator range of 1 kHz to 1 MHz.

Adjust function generator frequency range stowly between I MHz and 5 MHz and note variation
of CH A display with respect to CH B display.

Adjust HF (A1R20) to align CH A and CH B signal traces as closely as possible over function
generator range of | 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.

Adjust Q (AIR14) to align CH A and CH B signal traces as closely as possible over function
generator range of 5 MHz to 10 MHz.

Repeat steps g through m as required to achieve best alignment of CH A and CH B traces over
full frequency range of 1 kHz to 10 MHz.
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Model 86242D/86245A/86250D

Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for order-
ing parts. Table 6-1 lists abbreviations used in the
parts list and throughout the manual. Table 6-2
lists all replaceable parts in reference designator
order. Table 6-3 contains names and:addresses that
correspond to the manufacturer’s code numbers.

6-3. ABBREVIATIONS

6-4. Table 6-1 lists abbreviations used in the
parts list, schematics and throughout the manual.
In some cases, two forms of the abbreviation are
given, one uses all capital letters, and one partial
or no capitals. This occurs because the abbrevia-
tions in the parts list are always all capitals.
However, in the schematics and other parts of the
manual, other abbreviation forms are used with
both lower case and upper case letters.

6-5. REPLACEABLE PARTS LIST

6-6. Table 6-2 is the list of replaceable parts and

is organized as follows:

a. Electrical assemblies and their components in
alpha-numerical order by reference designa-
tion.

b. Chassis-mounted parts in alpha-numeric
order by reference designation.

¢. Miscellaneous parts.

a.  The Hewlett-Packard part number.
b. The total quantity (Qty) in the instrumeént.

c. The description of the part.

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

NOTE

The total quantity for each part is
given only once — at the first ap-
pearance of the part number in the
list.

6-7. ORDERING INSTRUCTIONS

6-8. To order apart listed in the replaceable parts
table, quote the Hewlett-Packard part number, in-
dicate quantity required, and address the order to
the nearest Hewlett-Packard office.

6-9. To order a part that is not listed in the
replaceble parts table, include the instrument
model number, instrument serial number, the
description and function of the part, and the
number of parts required. Addres the order to the
nearest Hewlett-Packard office.



Replaceable Parts

Model 86242D/86245A/86250D

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

S B e asin &\ assembly
AT .. attenuator:isolator;
termination
2}, e T By S o fan; motor
S B s A G R battery
LB, Y N s ‘ . capacitor
o) o I ey TE e coupler
e e ol e diode; diode

thyristor; varactor
DC directionsl eoupler
DI i delay lne
PolB5 e By o annuneistor;
signaling device
(audible or visual);
lamp: LED
78 v B « <. .. AMPEre
ac , ... alternating current
ACCESS ..... Accessory
AL SR . adjustment
A/D analog-to-digital
AF R el audio frequency
AT CTPN L ey automatic
frequency control
AGCT: o automatic gain
contral
58 Ul o F s aluminum
ALC S automatic level
control
AM . amplitude modula-
tion
A e s amplifier
APRC automatic phase
control
ASSH L =N ATS i nssembly
AN R e Auxiliary
BY R S L S Tl avernge
AWG . . American wire
gauge
B ety balance
BED. L e binary coded
decimal
P G 4D 3 Ao board
REGU e beryllium
copper
BEQY. .o beat frequency
oscillator
1232 B it B binder head
BXDN.- - .. breakdown
B R e bandpass
BRERCET I bandpass filter
B S e rL- oy brass
BWLNSISE backward-wave
oscillator
CAL Ry T st calibrate
cow . counter-clockwise
R S ceramic
B I R channel
DL ASETEE . . centimeter
CMO , . cabinet mount only
GO AR e L coaxial

REFERENCE DESIGNATIONS

R Pl T g o miscellaneous P ... electrical connector
electrical part {movable portion);
R T e T s ke fuge plug
] 8 T e e B SR R filter QU transistor: SCR:
8 FN s ey & 5 hardware triode thyristor
b Wy e N circulator ] LR a0l 8 By resigtor
J ... electrical connector RTINS 0 ot thermistor
(stationary portion): oA o G . switch
jack A Wiy = e s transformer
J RV e terminal board
IS e olime ety 5 relay Wi sy o T thermocouple
Y AR b R coili inductor TP ......... testpoint
D o o S i meter
MP ....... miscellancous
mechanical part
ABBREVIATIONS
COE R o coeffielent B D e electronic data
COM P s common processing
COMP ., composition ELECT ..... electrolytic
COMPL . Fon 0= complete ENCAP encapsulated
GONN o connector BT e s . extemal
(¢ TR 2 A cadmium plate s e (it e e farad
CRT cathode-ray tube VR e St field-effect
CTL ..,, complementary transistor
transistor logie BN ot .. flip-flop
CW .. ... continuous wave 3 B O o b . fiat head
N e e G clockwise L H G Esrens fillister head
e S e o centimeter FM. . freguency modulation
D/A . digital-to-analog BB A ore s ol oot , front panel
I e R e oy decibel EREQL e i frequency
dBm decibel referxed LB e s fixed
to 1 mW N N L N A T gram
(o e o T i direot current GERT e e germanium
deg . degree (temperature [y by B 500 s it 7 . gigahertz
Interval or differ (e O e e v a0 Bloss
3 Ence) k) Se 5 G am e ground(ed)
o A o o) degree (plane SR S Py y henry
S angle) s e el PR R .+ hour
v+, .. degree Celsius HET: . . L0 5 heterodyne
i {centigrade) HE XS ot e hexagonal
ok .. degree Fahrenheit HD e o A ey head
P e B degree Kelvin HOW s hardware
DEPC deposited carbon HE AN (T high frequency
DI E T e deteator T E Sy Ay AT MErcury
ARE e diameter 2 LS oty e e high
DIA dinmeter (used In HP .. . Hewlett-Packurd
parts list) 71 B high pass filter
DIFF AMPL . . différéntial 133 100 O S hour (used in
amplifier parts list)
e e . .. division HV S B o high voltage
DERT s double-pole, )3 E52 8 O o 0545, o3 gn O Hertz
double-throw IC .... integrated circuit
S drive A § 0 e inside diameter
DSEB double sideband 1§ e oo vy gt intermediate
DTL .... diode transistor frequency
logie TN E G mmpregnated
DVM . digital voltmeter TS 7o SO ) 3 23 2% b inch
ECL emitter coupled INED. . o incandescent
logie ) Es (01 B0 covs SR honds 3 Include(s)
EMF . . electromotive force TP e, ey input
INS 4 Anze F ot insulation
NOTE

All abbreviations ln the parts list will be in upper-caye,

integrated circuit;

microcireuit

N v dss-tlectrontuhs

VR voltage regulator;
breakdown diode

W .... cable:transmission
pathi wire

> QS gt e+ ... socket

Y .... crystal unit (piezo-
electric or Quartz)

Z . ... tuned cavity; tuned
cireuit
18 O6 VT Wi 1 internal
Y e A e et kilogram
kHz 50T G kilohertz
R et kilohm
Y S S g R B o kilovolt
D e g pound
G T i e inductance-
capacitance
LED . . light-emitting diode
LR s low frequency
VECP ko At A T 6 e long
IHIICA & ahTid o 1 G left hand
LG cRaRitsge . . . limit
LIN linear taper (used
in parts list)
T Sn b tas o b & o linear
LK WASH lock washer
LO ... low;loeal ogcillator

LOG . ... logerithmic taper
(used in parts list)
........ logrithmiic)
..... low pass filter
LV ........ lowvoltage

m . . . metier (distance)
(VRS & milismpere
MA X i iee maximum
MO e megohm
MEG meg (108) (used
in parts list)
MET FLM metal film
MET OX .. metallic oxide
MF , .. medium frequency;
microfarnd (used in
parts list)
MRER?, T 4. manufacturer
1] g A e T milligram
M H Z e megahertz
) Vi e o millihenry
mho 5 o ¢ind K o mho
MIN v+« .. Mminimum
min ., . mimite (time)
R minute (plane
angle)
MINAT .......minlature
T SRS Ty millimeter

(]




Model 86242D/86245A/86250D

Replaceable Parts

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

MOD ....... modulator
MOM ...... momentary
MOSH ST metal-oxide
semiconductor
FUR s S g o millisecond
ML G L mounting
MTR meter (indicating
device)
I millivolt
mVac ., .... millivolt, ac
mVde ...... millivolt, de
mVpk . . millivolt, peak
mVp-p . millivolt, peak-
to-peak
mVrms . ... millivolt, rms
T WSS 5 milliwatt
R b e R multiplex
R i ot b O mylar
MA ... .. . microampere
S E s s microfarad
LR R Y microhenry
Mmho . .00 micromho
s .. microsecond
VE s ey microvolt
KVac . ..... microvolt, ac
HVde . microyolt, de
UVpk microvolt, peak
WVp-p microvolt, peak-
to-peak
MVrms mierovolt, rms
Ty O A o ety microwatt
AN ER nanoampere
N e o no connection
NG normally closed
N R g A R S neon
10 e e e negative
B e T nanofarad
NIIPIerss nickel plate
NTOS PR normatly open
NOM ........ nominal
N ORME el normal
NPN negative-positive-
negative
NPO negative-posgitive
zero (Zero lempera-
ture coefficient)
NRFR .. not recommended
for field replace-
ment
NSRS not separately
replaceable
S Y5 e i 2 A nanosecond
CONTA ey 5 F A nanowatt
OBD order by descrip-
tion

OD ..... outside diameter

OH oval head

OP AMPL operational
amplifier

OB e et option

OS CRE I P oscillator

(0] € s A H el AR pedt o oxide

OZ 15 Srarat v, P, doptep, ounce

e N e e ohm

PR peak (used in parts
list)

FAM . ... pulse-amplitude
modulation

PO e printed circuit

PCM pulsecode modula-
tion; pulsé-count
modulation

PDM ..... pulse-duration
modulation

TR oo o b picofarad

PH BRZ phosphor bronze

B L e e b Phillips

PIN positive-intfinsic-
negative

RV NS e gt peak inverse
voltage

P P o b i LR penk

)3 P Tt b (i Ehiry phase lock

PEO I phase lock
oscillator

PM ., ... phase modulation

PNP positive-negative-
positive

P (0 R part of

B0 Y poly sty rene

PORC + s e i POEcelnin

PGS .. positive: position(s)
{used in parts list)

PO S S o position

E Q)i potentiometer

D TR 5 peak-to-peak

PP ... peak-to-peak (used
in parts List)

L 5T e g pulse-position
modulation
PREAMPL . . . preamplifier
PRF . ... pulserapetition
frequency
PRR . ... pulserepetition

rate
ps e picosecond
VA 5 5 0 e oncy 1Y 3
PTM . ....... pulse-time
modulation
PWM e pulse-width
modulation

PW Ve 0. peak working
voltage
) Lol et e Jes i resistance-
capacitance
RECT/S bk rectifier
RE Rt . . reference
GAMCEN et Bl s regulated
REPLS s replaceable
T g S radio frequency.
RFI radio freQquency
interference
RH .. .. round head;right
hand
13 (B S R resistance-
inductance-
capacitance
RMO . rack mount only
ms , . . . root-mean-square
RIN'D Foyry N9 Wi e round
ROM .. read-only memory
R&P .. ... rack and panel
RWV reverse working
voltage
s seattering pammmeter
S T N second (Ltime)
A i second (plane angle)
1 E v Ty slow-blow (fuse)
(used in parts list)
SCR silicon controlled
reatifier: seraw
RLET et o o s selenium
5 EC TN sections
SEMICON .. ... semicon-
ductor
SHPF- VR, superhigh fre-
quency
L RO & oy B e silicon
L b RS B et A slver
5 LR o O S MR slide
SNR . | signal-to-noise ratio
SPDT L5 single-pole,
double-throw
SPGIES N PRt Sl spring
S R split ring
SPST ...... gingle-pole,
single-throw
SSB T .l single sideband
SSTi vl stainless steel
s 8 e A B e B steel
SQ I LN oA i el sqQuare
SWR standing-wave ratio
SYNC - s synchronize
T .. timed (slow-blow fuse)
b Ny S el SNy tantalum
Y e G temperature
compensating

NOTE

All abbreviations in the parts list will be in upper-case,

MULTIPLIERS

Abbreviation

ProaTgooamzoe

Prefix
tera
giga
mega
kilo
deka
deei
centi
milli
micro
nano
pico
fento
atto

Multiple
1012
109
108
108
10
10—1
102
10—
10- 8
10-9

ED R nCieaes time delay
TERM ., ....... texminal
TET thin-film transistor
o) ST o . o... toggle
THD . s thread
THRU .. ... . through
3 IV A 5 titanium
#300) i s .« .. tolerance
MR M et T trimmer
LS T R transistor
TTL .. transistor-transistor
logic
Vi S e television
TVI television interference
TWT traveling wave tube
1 F TR B micro (107) (used

in parts list)
UF ... microfarad (used in

parts list)
WHF . . ultrahigh frequency
UNREG unregulated
e AT (AT S e aT volt
Y e 1 5 B voltampere
v TR e B et valts, ac
VAR s variable
\'deln] voltage-controlled
oscillator
Vd e R volts, d¢
VDOW valts, de, working
(used In parts list)
VOED R el volts, filteréd
VEQ variable-frequency
oscillator
VHER e e very-high- fre-
quency
VD e Ruols er alis volts, pedak
Vp-p . . volts, peak-to-peak
Vq_-gs ....... valts, rms
VIO IS = vOltage-tuned
oscillator
YTVM racuum-tibe
voltmeter
VX))o i valts, switched
e o S watt
O A Blin P e & with
wIiv working inverse
voltage
Wil s 5e wirewound
WIOS ps T tas. withotit
YIG yitrium-ron-garnet
Ctrs oty g e characteristic
impedance

6-3



Replaceable Parts

Table 6-2. Replaceable Farts

Model 86242D/86245A/86250D

Reference HP Part e X M#r
: : Oty Description Mifr Part Number
Designation Number P Code
41 BpRUEab(013 1 ASBEMALY, FM DRIVER 28u8g B62u5=p008}
A1 (OPTION 0083 BepdCmpnila 1 ABSEMBLY, FM DRIVER (OPTION OOS) FLELL B6245=p0044
A1C1 NOT ASBIGNED
L1C2 NOT ABSIGNED
L1C3 Dia0=U0BY 23 CAPACTITOR=FXD {UF s=20% SOVOC CER 28040 Olb=doEd
AIC3 COPTLON 008D 0lo0=3536 1 CAPACITOR=FXD B20PF +m=5% 100yDC MICE 28a8p 0160=3536
4 (ORTION 0083
siC Cla0=G08 CAPACITOR=FAD ,IUF ¢=20% SOvDC CER 28080 olb0m=u0Ba
{ALCY NOT ASSEGHED. FOR DPTION 0023
A1CS Gib0w2199 a CAPACITOR=FXD JOPF +=53 30CVOC MICA 28889 Dlen=RiR0
AiCE Dib0=0080 CAPACITOR=FYD LIUF +=20% SoVOC CER 28480 pigC=a08a
A{C? Dib0wa0sE CAPACITORsFYD ,fUF +=20% SoVOC CEA 2REA0 Dia0=aoad
A1CH 04&0=u08d CAPACITOR=FXD ({UF +=20% SOVDC CER 28a80 0lb0manis
LCe plun=p197 i CAPACITORFXD {BpFF +=5X JpoVDC MICa 12138 oM SF1B Jodnon YR
&1C1e DibomupBU CAPACITORFXD ,{UF #w20% SoVoC CER 28adg 0lbo=dglg
AfC1}Y Gla0=a08d CAPACITORFXD IUF #=20% ScVOC CER 28280 Dibt=0gBG
LR ol8p=0118 4 CAPACITORFXD §,AUF+={0X 3EV¥OC T4 55209 15008BEX903882
A1C1Y NOY ASSIGNED
ALCLIN ROT ASSIGNED .
ALCLER 0160-38759 CARACITOR-FAD ,01UF +=20% 100VDC GCER 28580 11a0-3273
| FACTORY SELECTED PART
| ALCLES OEra0-0574n CAPACITOR- -XI'J F 4=70% 50 VDL CER 20880 Hi60~0575
FACTC ‘VR‘( ¥
ALC1TE FACTORY SELECTED PAR 07 NOSMELLY LORDED)D
A1CTEE FACTORY SELECTED PAR OF MORMALLY LOADEDD
(RIL] 0le0=80R& CAPACITOR=FXD ,IUF +=20% S50yOC CER 18380 0lG0=dnss
ArC20 O1B0=011h CABACTITOR=F YD &,BUF+=10% 35YOC TA 56289 150D685X903582
AfGay O1Bo=cith CAPACITORFXD b BUFe=f0% 35YOC TA 56289 1500685X903882
Apcaa 01B0en1lh CAPACITOR=FED &, 0UF+=}0X I5YOC TA 36209 1500688X903582
ACRY 41801708 $ CAPACITORWPXD {SUFe=i0x 20¥DC TA TH269 1500186902082
aycny 1901=0033 L DIODELGEN FRP (8py 2p0MA D07 28uBy i901=0033
AjcR2 180 =0033 DIODE=GEN BHR 180y 200MA [O=T 284k 1901=0033
{AICR2 NOT AB3IONED FOR qulnN 108} X
AICRY 1961=0033 DIODE=GEN PRP 180Y 20084 DOm? 28480 1901=0233
AR 19010033 DIODE=GEN BRP 180V 200MA DO=T 2budy 1901=0033
ALdy 12500287 2 CONNECTOR=RF gHE M pC SO=0MM 28480 12500257
nydz 1250=0287 CONNECTOR=RF 8ME M4 PC So=0DHM FLLLT 12500287
Afly Fipomiel? 3 COTL=MLD & BUH 1ox GES0D 1550, 375LG«NOM 2848 ioomintd
Ajk@ Floo=161% COIL=MLD &,BUH 10X GES0 ,195DX,37SLGaNOM | 3BUBQ Rico=1659
APy Hou0=s8S3 i EXTRACTOR, FC BQARD |"2eudo BO0sombB8)
AjMpR 5000«9003 i PINIP, G, BOARD EUTRACTOR 28ubdo S000=9043
AIMP3 {20017y 2 lN?#:tTgl-x!Tﬁ DAP=EL FLTLT 12p0=0173
aMPY 1200=0173 IHIULiTﬂFuIBTﬂ DAP=GL FLCET 1200=0173
Ay4PS 1205-0033 2 ‘H:hr I:Nf TQ-sxrn-:v-run LTS 17050033
| CI'OR. Qud
A MPs L205-005%3 ?Eif BIHNJTU-EfTE-linﬂlG LT L205=0035
FOR G52
LT 1E55-0083 18 TRANSISTOR J=FET NeCHAM D=HODE TH=i8 &I 28480 18550093
4102 JEES 020 TRANSIBTOR JuFET NuGHAN O=MODE TOwi® 87 FLCLT 18550020
ajc3 1855-00193 TRANSIBTOR J=FET NeCHAN Oa=MODE TO=1H 81 28480 1855=0093
(A§G3 NOT lllliﬂlo FOR CPTION G083
Al0a 1856=0395 2 TRANSIETOR hPh &1 TO=3% POmik FTaS0MHZ | 2Buso 1850=0395
4108 188420395 | TRANSISYOR NPR 81 TOm=3® PDWi0W FTESOMHI CLCL 1A5u=0395
Allg 1855=n332 2 TRANSISTOA NPN Bl TOm39 PDElW FTRBOOMHE ghubg 1054=0332
A1087 1888532 THANGIATOA WPH 81 TO=39 POEiM FTuBOOMMI shaag 1850m0R32
4108 18E3=0518 3 TRANSISTOR PNP 2N2905A 81 TO=3% PDagOOMN 04713 FOFE T
L1049 ABREUena0 G 8 TRANSISTOR NPN BI TO=18 PDE3&oMi FL LT JESam G084
ALGEO 1A54=pa0d TRANSISTOR NPN 81 TO=18 PDm3b0MM 2BuBo 1A5Um0a04
AR 0858=3150 3 REBIBTOR 2,37K 1% 12%8 F TCEO#=100 rLLEL] CAm]l/BuTimddTluf
{A1RS NOT ABSIONED FOR DFTION 008)
ALR2 2100=2578 1 REGISTOA=TAMA S00 10X C SIDE=ADJ 1=TRN 30083 ETS0X50)
ARy D7ST=nd0g 12 RESISATOR 10K 1% 1250 F TCwow=100 24548 Cim{/B=Tpminie=F
LR C75Ta0842 REETSTOR 10K 1X 125K F TCEQe=iOO RUERY Chmi/8nll=]n02=F
L1RE 2100=2518 3 RESIBTOR=TAMA 20K 10X C SIDEwADJ {«TRN | 30983 ETSomM203
A1Rb 78T=g042 RESISTOR 10K 1% 125 F TCags=)aD 2USAN Clhmi/BetlnlOoAuf
A1RT 078T=0803 REBISTOR 10K 1X 125K F TCEQ+=i00 2USES Chml/AutdulfpluF
A1RE 078T=0842 RESTBTOR 10K 1X ,125W F TCe0+=100 RUSEH Clm) /B=TO=lObdnF
AyR8 0757=0a3k 3 RESIBTOR S,11% 1% 1254 F TCmD#=100 2AELS Clm]/B=T0uS1]]{nF
AlRYD 0598=3150 RESISTOR 2,378 (X ,125W F TCWOs=100 2USEE Clm]/B=T0ud3T]er
B1H1Y 0757=0270 1 RESISTOR 1,21K 1% ,12%KH F TCENs=100 24588 Clm]/BeTO=i2ldeF
A1R12 07570348 3 REBISTOR 10 1% ,{35W F TCmis=i00 2US58 Clm]/BwT0m]0ROuF
A1R1Y LR LER 5 2 RESISTOR 120 SX 2w MO TCEQ#=200 2hado Q898=3hE2
A1R10 2i00=178E 1 AESISYOR=TRMR %00 10X C TUF=ADY {=TRN 73138 S2PAS00
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Model 86242D/86245A/86250D

Table 6-2. Replaceable Parts

Replaceable Parts

Reference

HP PAart

e Mfr
: : i Qt Description g Mfr Part Number
Designation Number ty CID Code
AyR15 069843622 RESISTOR 120 5X 2 MO TCE®(¢w=200 28480 0698=3622
AlR16 069820084 3 RESISTOR 2,15K X ,125W F TCHO#=100 2484 Clwi/BeT0s151aF
ALRLT 06983446 2 REBISTOR 383 4% o1@5W F TCEO#=100 24546 Cdm{/8aT0s383R=F
41R18 0757=0346 RESISTOR 10 1% 1250 F TCHOe=§00 2us4b Cldol/8ut0nf0RORF
A1R19 0757=0346 RESISTOR 0 1X ,125W F YCwoe=100 248ue Cidm§/8uT0n{0R0=E
A1R20 21001985 1 RESISTOR=TRMR 20 20X € TOP=ADJ 1=TRN 32997 3325Me(=20R
41R21 240022060 1 REBISTOR=TAMR 50 20% C TOP=ADJ 1=TRN 73138 B2PRS0
AiR22 0698=3620 2 RESISYOR 100 SX 2W MO TCw0+=200 28480 1698=3820
AJR23 0698<3620 RESISTOR 100.5X 2w MO tC®0+=200 28480 069823620
A1R24 069820084 RESIBTOR 2,15K 1X ,125W F TC80+»100 24846 Cldm]/8ut0nR]S)er
41R28 0757=0016 3 REBISTOR 511 i¥ , 1258 F TCRO4=100 24546 Cdui/8uT0nS51RNF
41R26 2100=1758 { RESIBTOR=TRMR |K SX WW BIDE=ADJ {=TRN 28480 2100=1758
AlR27 06983445 1 RESIBTOR 348 (X ,{25K F YCao+=100 FTL Clwi/8=T0a348RuF
A{R23 HOT ASSIGNED
41R29 0757=0280 4 RESBISTOR 1K {X ,125W F TCm0+=100 24546 Clui/8aT0af00luF
41R3n 06980084 RESISTOR 2,1%K 1X ,125W F TCE0e=100 24348 Caui/8eT0u2]SieF
ALRYY 0898e3446 RESISTOR 383 1X ,125W F TCE0+=100 24S46 Ci=l/8=t0u3B3R=F
AIR32 0757=0442 RESISTOR 10K 1X 125K F TCBO+=100 24846 Cl=§/8=T0al00anl
(A1R32 NOT ASSIGNED FOR OPYION 008)
A1R33 075T=044z RESISTOR 10K {X ,{25W F TCmQ+=100 24846 Cilel/8aT0ei002=F
ALR34 07%7=0416 RESIBTOR 514 1% ,12%K r TCBO0+=100 24546 Clul/BnT0ul{{Rar
A{R3S, 0787=0401 a RESISTOR 100 1% 125K F TCBO+=100 24846 £h={/8T0=10uF
AIR36 075720394 1 RESISTOR 51,1 1% ,1'2%% £ TCHOe=i00Q 24508 Clhui/Bnf0nSiRier
A{R3Y 06832105% 4 RESISTOR (M sx «25H EC TCeeB00/4900 [RRY 3 Co105%
(AJRE7 HOT ASSIGHED FOR OPTION 008)
AiR38 0757=0492 REBIBTOR 0K 1X 1284 F YCm0em=100 24546 Cldni/8aT0ni002sF
ALR3® 0683=10%5 RESI8YOR xM sy ,25% FC TCu=800/¢900 0iid1 c8109%
AfRup 0757=0440 3 RESISTOR 7,5K (X ,125W # TCH04=100 24sae CAai/8eT0a?50i=p
AUy 1820=0223 5 IC 301 OP AMP 10e99 18324 LM3014A
AyWy 815920005 8 WIRE 22AWG W PVC zxaz,eoc 28480 81590008
(OPTION 008 ONLY)
ALW2 81590005 WIRE 23AWG W, PVC xxlz 80C FLELD] 8159=000%
(REMOVED FOR OPTION 008)
A1N3 8159=000% WIRE 22A%G W PYC 1X22 BOC 28480 8159=0009
(OPTION 008 ONLY)
Aywy 815920008 | WIRE 22AWG W PVC {X22 80C 28480 815920008
| (REMOVED FOR OPTION 008) -
A1ns 81859=0005 WIRE 22AWG W PVC {X22 B0C 28480 815%=000%
(OPTION 008 ONLY)
AYRe 81590005 NIRE 22AWG W PVC 1X22 80C 28480 8439=0008
COPTION 008 ONLY)
LNy 815900058 WIRE 22AW6 W PVE 1X22 80C 28480 #199=000%
(REMOVED FOR OFTION 008)
AZ (862420D) 8h742-60052 ASSEMBLY, Y1G DRIVER (8624%D ONLY) 28480 86242-60052
| AT (86250D) 86750-60059 ASSEMBLY, Y1G DRIVER (862500 ONLY) 28480 £5250-60059
| A2 (86245A) 86245260011 1 ASSEMBLY, YIG DRIVER (86245A ONLYJ 28480 86248=60011
A2C) 0480w0094 { CAPACITOR=PYD 100UF+?%=10x 25yDC AL 56289 3001078025002
A2c2 0180=0291 b CAPACITOR=FXD LUFemi0y 3SVDC TA 56289 15001 05X9035A2
A2C3 0160=0153 1 CAPACITOR=FXD {000PF +#=10X% 200V0C POLYE 28480 016070153
A2Cy 0180=0228 2 CAPACTTOR=FXD 22UFem10% {5VDC TA 86289 1500::5x901!51
A2Cs 01180=0197 2 CAPACITORSFXD 2,2UF#=10X 20¥DC TA 56289 1500225%902042
LA 0160=2257 1 CAPACITOR=FXD 10PF ¢»8% 500VDC CER Das=bd 28480 016052287
42C7 0160=0302 { CAPACITOR=PXD ,018UF ¢=10X 200VDC POLYE 20480 0160=0302
a2ce 0180=0356 1 CAPACITOR=FXD TOUFe20=15% {5VDC TA 060041 $9F23807
42Cs 0160=2199 CAPACITOR=FXD 30PF +=5% 300VDC MICA a8uey 0160=2199
a2C4o 0160w2199 CAPACITORFXD 3JOPF ¢=5X 300VDC MICA 28480 01602199
43cyy 01602199 CAPACITOReFXD 30PF ¢=5% 300VDC HMICA 20480 0160=2199
42Ci2 01802186 H CAPACITOR=FXD 300UFe=20% 30VOC TA 00001 69Fa5867
42013 0180=2186 CAPACITOReFXD 300UFsw20X 30V0OC TA 060014 CLLEE
#acyu 0160=2406 1 CAPACITOR=FXD ,27UF #=10% 80VDC POLYE 28480 0460=240%6
A2CRY 1905=01%9 2 DIODE=PHR RECT 400V T7SOMA DOedi 284870 1905201589
A2CR2 1901=002% 7 DIODE=GEN PRP 100V 200MA DOu? 28480 1901=0025%
AZCRY 19010028 DIODE=GEN PRP 100V 200MA DO=? 28480 1901=0028
a20Ra 1901=0025 DIODE=GEN PRP 100V 200MA DD=7 28484a 1901=0028
A2CRS 190120025 DIODE=GEN PR? 100V 200MA DO=Y 28489 190120025
A2CR6 1901=01%9 DIODEwPWR RECY 400y 730MA Do=idi 28480 190120159
a2CR? 1910=0016 1 DIODE=OGE 40V 60MA {U8 DO=7 28480 1910=0016
A2CRS 1901=002% DIODE=GEN RRP 100V 200MA DO=7 28480 19010028
42CR9 1901=0028 DIODE=GEN PRP 100V 200MA DD=7 28480 190190028
A2CR1D 1901=002% DIODE=GEN PRP 100V 200MA DO=7 28480 19010025
A2CA1 L NOT ABSIGNED
42CR12 1901=0539 4 DIDDE=SCHOTTKY 20480 1901=0539
A2F1 21100047 1 FUSE 1A 125V NORMs=BLQ: ,25x,27 71400 GMHe]
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Table 6-2. Repluceable Parts

Model 86242D/86245A/86250D

(Boaa%A ONLY)

Reference HP Part Rems Nifr
: ; Ot Description Mfr Part Number
Designation Number Y P Code
L2K1 QuSN=0BTS 1 RELAY 2C 12VDC=COIL 24 3oYDC CLELT] 0&90=0B75
a0 1AEd=0U0E TRANSISTOR NAN 83 TO=i8 PDElsoMN 28080 1054=0808
A2GE : {51 5 TRAANSISTOR PNP 81 TO=i8 PDE36OMA 28489 1653-0451
AZEY 165 51 TRANBIATOR PNP 81 TO=13 FOEIbOMM 28480 LB53-0431
LgGu 18EUsguE TRANBIBTOR NPN BI TOw1® BDEipoMw E8a8D 1855mpa08
4205 TEEU=COTY 1 THYRISTDR=BCA TO=S YHAMa|0D FLELT 18400073
A206 1ASU=pUnE TRANBISTOR NPN 81 TO=18 POE3Is0Mm 28080 1854m0806
207 18530038 i TRANEISTOR PHP B8 TO=39 PDmiW FTWL00MHZ 28080 1853=0030
L2088 1BEUmptlns TRANSIBYOR NPN 81 TOwi& POm3I&OMM FLELE LLTE
AR D78T=03497 1 REBIATOR 8.1 1X I25W F TCmOgmilC 205Ul Cuwi/BuTCupBRlnF
Cr Lk NaSN=5a8T 1 REBIATOR A22 1Y 125K F TCeoewlnD 20848 Clmi/BaTOmdg2RaF
AgRY 088 1=lbbA 1 REAISTOR 1,5 5% 284 Pw TCWO4=&DQ 15042 CLLEESLL O
LA U75T=019% 2 RESIATOR 21,3k 1% (12%0 F TCm0s=100 245Ub | CAwl/BaTOaZl5Ear
A2RS N75Tmpag] 2 REATSTOR 8,25k I¥ ,125% F TCmos=igD JuSME Cim} /BmTOmBRE [ =F
A2RE 0757=0199 RESISTOR 21,5K 1X 1288 F TCopes=l0n UL LT Clmi/BurOud | SEwF
LERT 0757=0801 RESISTOR 100 1% ,12%W F TCmOswlon LTS Clmi/BmToulQ)nF
PELL D75T=nadd 3 REBIBTOR 12,4% X 1254 F TCwOe=100 PO ClUmi/B=Tim]l2]d=F
ARG 075 T=n0d2 RESISTOR 10X 1N ,128n F TCRGsm{pd 2uEUe Clmy/BeTonlgod=F
LELRE] 0757=0279 3 REGISTOR 3,14% J% ,12%W F TCups=lco L Clml/BuTdndiblel
A2RIY fa9B=0083 2 RESIBTOR 1.96% 1¥ 125N F TCHO4=100 FCELTS Clmi/A=TOui Wb iuF
a2Ri2 B787=nadn RESISTOR J2,1X IX 1230 F TCEo+=100D FCELT CHml/BaTdnldld=F
2RI 2100=2103 3 REBISTOR=TAMA (0K 10X C SIDE=ADJ 1T=TRN g21iL WIP103
R2RYU 07%7=0449 | REAISYOR 7,5¢ 1% ,1@5W F TCwos=100 26508 Clel/AaTiaTS0iuF
h2R18 0757=083% 1 REBIBYOR &,01%x 1§ 1294 F TCE0e=100 FLLET Clm]/Butlnblillnr
ARG STET=0UED 1 REBIBTOR $1,1X 1% 1285y F TCwOe=]00 24508 Clal/8aT0uB1l2aF
A2RLTY 0b%E=3401 1 RESIAYOR 218 1% ,5W F TCo0s=100 28480 LULLES EEF
azRkyp 0787=0280 REBJATOR (X 1% 139N F TCwOew=ino 2a5b Clul/8aTOuigDi=F
AR 078T=0db0 2 RESISTOR &1,9K 1X¥ ,138n F TCeoe=i00 USRS Chul/BuTOmb] F2=F
A2RZ0 0757=0278 2 RESIBTOR 1,78K 1X 138k F TCEOe=l00 ZUSEE Clal/BufOniThinF
A2R21 078T=040l RESIBYOR 100 1% (128 F TCEOe=100 FLLITY Clel/BmT0u]0]=F
LzR22 fBy1=1178 4 RESIBYOR &,19K 1% 135K PR TCBOe+=j0 aTole KP§lubiTin)
A2R23 2100-515% 1 RESISTOR-TRMR 1K 10% C S5iDS-ADU I7-TRN s2411 HIF102
A2R2Y CAG24200 075T=0a38 RESISTOR B,1iK 1% 1254 F TCWOs=100 24846 Clwl/BuT0nB1]1aF
(BhANR0 ONLY)
AgRY CERZSNDD naf1=305%52 4 FESIBTOR 2,81K 1% 125K PAA YCmoswin 20940 110u] /8aDubiins] ¥l
(862800 ONLY)
A2R2E CHEZNFAT WLERETER L] 1 RESIBTOR 2,05K 1X 125K PAR TCEQ#=i0 20840 110u)/8m|BiapF
(862054 ONLY)
A2R28 (4624580 n81i=3062 REBIBTOR 2,61K IX ,12%n PWn TCEHO+=10 Z0%HD | 1lle)/8mDm2bllne]Vn]
i (BB2ASA ONLYY
A2R2% (EG242/50) oAll=11T5 i RESIOTOR O,22K 1X 125N FWW YCHO#+w1l oToEs KPEL=d221=]
LEEZL20LBHA50D OHEYD
azPas 07ET=0d106 RESIATOR S11 1% 128w F TCmOs=l00 FLLCL Cl=l/B=T0nS]iR=F
A2R27 075T=0081 RESIBTOR B,35K 1X ,(25W F TCmO#=100 rLLE Chm|/B=TOmBRS ] uF
A2R28 (EF8=p0LS i REBIBTOR 2,81K 1X L1258 F TCmos=100 LT Clwl/BuTimidty]aF
A2R2§ (EG242D) 2100=3103 RESIBTOR=TRHMA 10K 10% G 8IDE=ADJ 17=TRN TSN R a3pLol
A (882020 ONLY)
A2R28 (HEZA5/50D 2i00e316) 2 RESIBTORTAMA 20K 10X C BIODE=AD] | 7aTAN L AR A 43P0l
[SHRUSA/BE2B00 OALY)
AZR30 975T=0ubA 1 RESIBTOR 90,9K 1% ,13%4 F TCRO+=100 rCELL Chul/ButlefiFdar
A2R3Y CLLEES 6L 3 REBIBTOR 4, 6dK 1X 1258 F TCEO+mipQ LD Clm] fBeTOmdbd]aF
A3R32 a698=p082 i RESIBYOR 4éd 1X ,I1B5W F TCEQsw100 FULLTY Chmi/lulomlbagur
A2R33 2100=3103 REBISTOR=TRMA 10K 10% C BIDEwADJ 17=TAN oaiil A3FL03
A2R34 (HEZLZDD 078T=0279 REBIATOR J,16K 1% 135W F TCmO#=100 zUgae Chmi/BeT0ullbl=F
AZR3& (BEZL5/500 07%Tmouan RESIDYOR 7,5% i1x 1290 F TCegewiOo tLLLT] Clml/BaTiu?S0l=F
(BLZLEA/BLR50D ONLY)
AzRE 07570278 HEAIATOR 3,78k {% ,135W F TCuOse100 2utue Chml /BaTou1T81aF
(Bb2d20 ONLY)
ARRYe (HGZ4Z/500 16983185 RESIBTOR 4,83K 1% (12%M F TCEO+w100 2UBNe Clhel /BuTOelas]=F
CABZN2D/BE 2500 ONLY )
A2R36 CEn20580 I65B=3279 1 RESISTOR G, 95K {X ,12%W F TCEO*=l00 FLLTTY Clel/BuTladd9]aF
(862054 ONLY)
AZR3Y D78T=0a42 REBISTOR 10K 1X¥ 1234 F TCEOs=100 2ugig Clml/BuTlnlC0der
CFLELS 04983453 1 RESIBTOR 196K 1X 12380 F TCmos=ioo 2uGus Chml/BuTlalfbiaF
(FLEL o8ll=3052 RESIBTOR 2,8iK 1% 125K Pan TCNOe=1D 205940 1i0m]/BeDudnfinsl¥e]
ARRSD 07ETmnku2 RESTETOR tO0X 1K ,12%W F TCmO+=100 24548 Clmi/BaTl=1002sF
A2REY Cafzund 0a9E=31%4 i RESTBTOR 4,22K IX 125K F TCwOs=100 FUL L Cln{/BuTCndZdl=pF
(Bb2&20 OKLY)
A2R&Y (2525003 ILLETTES 1 REBIATOR &,07K 1% ,135n F TCmp#=100 24E4E Chmi/BuTOmUBT | =F
(ES280D OMLY)
ARREY (S62U540 075 Tw0n3A REBISTOR 5,11K 1% 125m F TCuOs«lgn 245ue Clml/BuTOn5111nF
(Ae2a54 ONLY)
AFRER2 CHEZ4ZDD N69E=3558 1 HESIATOR W, 02K 11X 128w F tCe0s=ing 20848 Clml/BmTOmdn2]laF
{(Bb2530 OMLY)
A2Ra2 CEGZ50DD (LT i REBIBTOR &, 0@k 1x 12354 F TCu0awldo 2 ClmifBmTGmda2aF
(862500 ONLY)
A2RA4Z CAGELEAD 0598=3150 RESTSTOR 2,376 1% 128w F TCWoe=i00 FELTTY Cdai/BuTOnddT|aF
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Model 86242D/86245A/86250D

Table 6-2. Replaceable Parts

Replaceable Parts

AC HP Part A Mfr ke b
Reference Lasad Qty Description : Mfr Part Number
Designation Number Code

A2RUZ  (BHZHED) 0757=0279 RESISTOR 3,16K tX (1257 F TC#0+=100 24846 Climi{/8nT03lbiaF
(862420 ONLY)
A2RUS (8625000 0787T=04ud REHSTDR 12,1K 1X 1250 F TCs0¢=100 ensSds Cémi/BaTOml2i22F
(562500 ONLY)
42RE3  (BHINYTA) 06988810 { RESISTOR 274K o1% o125% F TCmOe=1$ 28480 0698=8810
(86248A ONLY)
A2Rdu 2100=3123 1 RESISTOR«TRMR 500 10X C S8IDEwADJ 17«TRN LEERY 43PS0]
A2RUS NOT ASSIGNED
A2RY46 0811=1178 REBISTOR 6,19K 1% ,125W PWn TC80%elD 07088 KPalubi9iey
AZ2RAY 081im=1178 RESISTDR .ﬂk 1% (125W PhW TCE0¢ei0 07088 KPN-MN'l
A2RUB 06980083 RESIBTOR 1,96K 1X ,1254 F TCEO4=100 24846 Cdal/8uTOmi9b1eF
A2R4Q 0811=1178 RESTBTOR 6,194 1% ,125W PWH TCEO4e10 97088 | KP6led191e]
A2R8p 069820024 1 RESIBTOR 2,61K 1X 5K F TCB0+e100 28480 069820084
AQRS | 0698=3437 1 RESISTOR {33 1X ,125W F TCW0+m100 24546 Cley/8st0=)I3RaF
82R52 08153052 RESISTOR 2,81K 1X ,125H PWW TCEO+=10 20940 §14m)78uDugbiieri9ey
A2RS3 0698=3157 1 RESISTOR 19.6K 1X 125K F TCW0#=100 24546 Cdm1/BeT0n]962=F
AZR5a 07570280 RESISYOR §K 1K (125W F TCEO¢ei00 24846 Cdmi/Ba10=i00iaF
a2U1 1820%0223 IC 301 OP AMP T0e89 18384 LM301A
AUz 1820=0223 1C 301 OB AMP T0=9% 18324 LM30LA
A2U3 1820=0223 IC 301 OP AMP T0=99 18324 LM301A
A2ug 182020223 1C 301 OF AWP T0=99 18334 LMIOIA
A2Us LEZ0=0196 1 IC 723 Y RALTR Toal00 04713 MEy{TadLE
A2VRY 5902=0048 1 DIODE=ZNR &,81Y %% DOe? PDW,4W TCH4,043% asadg 190220048
| a2VR2 1902=0064 1 DIODE=ZNR 7,8V 8% DDe=Y po-.aw TCEe,05% 28480 190a=0064
A2VR3 19020248 1 DIODE=-ZNR :o LY 8% DOw1S POBIW TCH®,075% 28489 19020234
AgVYRY 1902-0692 3 DIODE-ZNR a,s 14 DO-7 PD=.4W TK:r.npl% 208480 1902-0642
A2VRS 1902-0692 DIODE-ZNR 6.3 1% DO-7 PD=.4W TC=+,001% 20480 1502-06y2
A2VRG 1302-0692 DIORE-ZNR &.3- 1% DO-7 PD=.4W TC=¢-D01% 20480 1902-069%
A3 86245060012 t ABSEMBLY, ALC 28480 86245=00012
AXCY 6160=4084 CAPACITOR=FXD ,1UF +=20X S0VDC CER 28480 0560=4004
A3C2 0160=4038 CAPACITOR=FXD , {UF ¢=20X SQVDC CER oieo=a084
4303 0180029t CAPACITOR=FXD tUFs=l0X 3SVDC TA 1sootosxoo:saa
A3C4 0160e4084 EAFAC:!OR-PXD JUE e=d0Xx S0VOC CER 016024084
A3CS 01605084 CAPACITOR=FKD ,IUF #=20X SOVDC CER 04604084
A3Ce 01800291 CAPACITOReFXD {UFsminx 3SVDC TA 150D105X9035A2
A3CY 0160=094% 4 CAPACITORFXD 910PF suSk 100VDC MICA 046020948
A3C8 0460=4084 CAPACITOR=FXD ,IUF +=20X SOVDC CER 04§0=4084
43C9 01604084 CAPACITORSFXD ,1UF +e20% S50VDC CER 0160=4084
A3C10 01604084 CAPACITOR=FXD ,1UP ¢=20% B0VDC CER 016024004
A3CYY 016020084 CAPACITOR=FXD ,{UF +m20X 50VDC CER 016004084
A3C12 0180=0291 CAPACTITOR=EXD jUPe=10X 35V0C YA 15004 05X9038A2
N3C13 0160=2207 1 CAPACITORSFXD 300PF 4s3X 300VDC MICA 01602207
A3C1Y 0160=2208 § CAPACITORaFXD 330PF 4uSx 300VDC MICA 0i60=2208
a3C(s 0160=4084 CAPACITOReFXD ,{UF #=20% S0VOL CER™ 0§60=4084
A3C{s 0180=0197 CAPACITOR«FXD 2,2UFe=10X 20VDC TA 1500228X9020A2
A3C17 046020084 CAPACITOR-FXD ,1UF +=20% 50VDC CER 0160s4084
A;C,[a 0180~0230 CAPACKTQS_-I‘XD 1UF +-20% >0VDC TA 0180-02,?)1'
A3C19 0180=0291 CAPACITORSFXD 1UF4=10% 3SVOC TA 150D108X903542
A3C20 0180=0228 CAPACITOR=EXD Z2UF+=10X% 15VDC TA 150D226%901582
A3C24 2160=4084 CAFACITOR=EXD iUF ¢w20% %0VDC CER Gledeao0a
A3C22 818020291 CAPACITORSFXD jUFe=10X 35VDC TA | 150D105X9038AR
ASCRY 190120040 19 DIOOE=8WITCHING 30y SOMA 2N8 D0e35 1901=0040
A3CR2 1901=0040 DIODE=AWITCHING 30V SOMA 2N8 DO<3S 1901=0040
43CR3 1901=0040 DIODE=SWITCHING 30V SOMA 2N8 D0=3% 190120040
A3CRY 190120040 DIODE=SWITCHING 35V S0MA 2N8 DCw3S 1901=0040
A3CRE 1908 =0518 5 DIODE=8CHOTTKY 1903=0518
A3CRS 1901=0080 DIODE=BWITCHING 30V S0MA 2N8 [O=35 1901=0080
A3CRY 1901=0040 DIODE=SKITCHING 30V 50MA 2NQ DOm=35 190190040
A3CR8 1901=0040 DIODE=8WITCHING 30V S0MA 2N8 D0=35 19040040
A3CRY 1901=0040 DIODE=8WITCHING 30V 50MA' 2N8 DOa3% 19010040
A3CR10 §1901=0040 DTODE=SWITCHING, 30V 50MA 2N8 D0=3S 1904=0040
A3CR1L 19010518 | DIODE«8CHOTTKY 1901=0518
ASCR12 19010818 DIODE=BCHOTTKY 19010618
AZCR1Y 190f=0518 DIODE=8CHOTTKY 1904=0818
ASCRi4 190120518 DIODE=BCHOTTKY 1901=0548
A3ZCR1S 1901=0040 oxoo!-an!YculNE 30V S0MA 2NS DO=3S l'ot-OOﬁo
A3CR16 19010040 DIODE=SWITCHING 30V SoMA 2N§ DOa3S 1901=0040
AICR1TY 19010040 DJODE=SWITCHING 30V :SOMA 2N§ D0=35 190120040
A3CR18 1901=0040 OIODE=SHITCHING 30V 50MA ZNS DOe3S $901=0040
AICRIG 1901=0539 DIODE=8CHOTTKY | 19010839
A3CR20 1901=4539 DIODE=BCHOTTKY 19010539




Replaceable Parts

Table 6-2. Replaceable Paris

Model 86242D/86245A/86250D

Reference HP Part | S Mfr

Jigis . a Description Mfr Part Number

Designation Number g P Code
A3CR2Y 190i=053% | DIODE=BCHOTTRY 28880 1901=0583%
a3CRE2 I90i=0040 DIOCE=-SWITCHING 30V SoMa 2N DOw3S 20880 1904=0040
AXCR2D 90 i=0033 DIODE=GEN PRP LEQY 200MA DO=T LT 1901=0033
A3CRR0 190 Img03y DIOCE=GEN FRP [80Y 200MA DO=T 28580 190i=003%
AJL1 Bio0=ib]w COIL=MLD &,BU~ JOX GNS0 ,)550X, 37GLG=NOM 28880 Glonmini®
AINPY lago=ntye 2 INSULATOR=XETH DAP=GL rLLLL 1200=0172

(FOR S8, G4)
AXNP2 l2oomnite INBULATOR=XBTR DAP=GL P 1200=0172
AIMPY 1205=0011 2 HEAT BINE TO=S5/TOwl9=PKG aBalo 1205=0011
CFOR U2, US)
AIMEL (2085=0011 HEAT BINK TO=S/TOul9=RKG FLCT N 120S=aa1l
A3GY 1888 .p24) 1 TRANSISTOR MOBFET NeCHAN E=MODE TO=T2 81 | 18380 D213
A3ag 1858=0020 TRANSIBTOR JwFET NwCHAN OwMODE TOw|8 87 FLLLY 1858=002C
4303 1858=0020 TRANGIBTOR J=EET NeCHAN DeMODE TO=i8 81 2aupo 1855mo020
AXGe 1888=5020 TRANSIBTOR JoFET NeCHAN O=MODE TOw(8 B 2Bubp |855=0020
A3GE 1858=0020 TRANSIATOR J=FET N=CHAN DeMODE TOwi& 81 20480 1858=p020
ANGS JARE.0020 TRANSISTOR J=FET N=CHAN D=wgDE To=i8 81 abude 1885=00E0
4307 JREI=0x1a TRANBIBTOR PNP ahg®0sd 8] TO=39 POmsOOMN 0eT1s ENZ9054
A3GS 1858=0020 TRANSIATOR J=uFEY NeCHAN D=MODE TO=j8 &I FRUBD 188S=0020
A3G9 1854008 TRANSISTOR NPY BI TO=i8 PDmJaOMm 28480 [ 8Sa=puns
A3G40 TEE5-0451 TRANBIATOR FMP B! TO=i8 PDalboMm 20480 8 52-0KE1
a3eny 185%=0020 TRANBIATOR J=FET NeLHAN DeMODE TOwi8 SI 28080 185%=0020
A3CLZ 1855=0020 THRANSIATOR JaFET NeCMAN OwMODE TOw)d SI 28080 1885=0020
A3GLS 1555=0020 TRANSTIATOR JeFET NeLHAN O=NODE TOwif SI FLTL 1855=0020
A3Q14 18855=0020 TRANBISTOR J«FET NeCHAN DeMODE TOwi8 8I d8ulg 1885=0020
43018 18880020 TAANSIATOR J=FET NeCHAN DwMODE TO=i8 81 FLLL T 1855=0080
A3Qis 1855=0020 TRANBINTOR J=FET N=CHAN D=MDDE 7O=)8 §I 28480 1858=0020
A30yT 18850020 THANBIAOTOR J=FET N=CHAN DwMODE TOw}8 81 284B% 18585=0080
a3018 18Sdmpagu TRANBISTOR NPN 8] TO=i8 POalsoMe FLTLL 8
A3E1e 18530451 THANBIBTOR PP B] TOel8 POSISOMM 28480
AJGRG TES3-0fk51 TRANBIBTOR PHP 8] TO=18 POs3&0OMW 20480
Alg2t 18%53=0314 TRANSIBTOR PNP ZN2905A BI TO=39 PDEAOOMW QETED 2N29054A
Aldz2 1855=0020 TRANBIBTOR J=FET NeCHAN D=MODE TO=12 §1 FL LT 1855=00R0
A3QR3 18850020 TRANBIBYOR J=FET N=CHAN DsMODE TU=1B §1 28080 185%=00a0
A3IRY 0hRB=T2S] 10 RESIBTOR S,11K 1% 05K F tCmoemion FLLLTY Cln)/0uT0nSiii=0
ALR2 0eT8=T293 | REAIATCR S,11K 1X 05w P YCmOs=100 FLLTTY Cl=]/8=T0=5111n0
A3AY DhIBaT2E] REBIBTOR §,11K 1X ,08W F TCmD4miOn 2uSEs Cl=l/B=T0nSili=0
A3RY 0a9B=TEln T REBIATOR 41K AX 098 F TCEO#a=ioO0 BuUSEL Clni/BaTi=liCi=C
AIRS (h9B=T2TE 2 RESIBTOR 31,6k 1X 08N F TCmOemjOr 26548 Clni/8=Tl=dibd=i
ARG 0a9RaTd TS 2 RESIATOR 41,90 1X (08K F TCEQe=iOC FOLLT Clal /8=TOmb]92=C
AJRY (b9BateTR | RESIATOR 318K 1% 08N F TCmosmioD 248as Cl=l/8=Tiellbdai
A3RS De9l=T229 1 REGISTOR S11 1% (085N F YCmOswi00 24566 Clu]/BaTiuBiife]
A3RS Op9B=T2E2 1 REBIBTOR d,bdK 1X 408N F TCmO4=jop FUL Y Clui/gntlindphl=h
L3R1G I8 =-T2ESE .| RESISTOR 2X.5K LW .05W F TC=04=100 2E%a8 CA-LyB-TO-2152=F
LIRS 0b98=7230 RESTATOR 1% 1% ,08W P TCEOw=l00 P T Ci=l/8aTinlf0ling
AlR12 ne98=7278 2 REBTATOR 38,3% 1% 088 F TCmoswiQ0 26546 | C3=i/A=TO=3832=0
AIR)Y 0698=7274 REBIATOR 38,3% 1% 058 F TCegssigp LT CimjsbuTo=183d=0
ALRLL 0698=T27] t REGIATOR 28,7 1X 088 F TCug4w|00 FULT Y Ciui/BaTougdilind
A3R1S 0698=TETY RESIATOR &1,9% 1% .08m F TCEO4=i00 LY C3uj/BuTiub] V=t
|

A]ﬁlb Opv8=728y RESIATOR H00K {% ,08W F TCeOssild P Cysi/@=Ti=ld0y=b
A3R1Y OGSHE-7268 RESEISTOR -2L.5K 1% ,05W F TC=04=100 LT CE-1/8-TO-2152-&
AIRIE 0698=7236 REBIATOR 1M 1X 08N F TCmOemjon FELTTY ‘:l-lfltfﬁliﬂﬂl-ﬁ
AJRID 2100=252] 1 REBIATOR=TRHA &K 10X C SIDE=ADJ 1=TAN 10983 ETS0NZ0Z
AIR20 0698=T7284 RESISTOR 1008 1X o050 F TCupemion FOLE Cla]/é=Ti=l003nb
A3R21 04987258 3 RESIBTOR 8,25K 1% 05y F TCEQe=i00 2uGas Cia)/BaTiaBiSi=b
A3R22 0s5B=TR38 RESIATOR 1% 1X 084 F TCeQe=100 2asos Cinl/B=TOulf0leb
A3R23 065B=T260 1 REBIBTOR 1ok 1X ,08H F TCe0sming 24508 Ciwi/BuTi=lgod=b
A3R24 069BT250 RESISTOR 10K 1X ,0%W F TCe0s=100 26548 Cin] /BuTOomlf02ab
A3R2S 0e98=7212 e RESIATOR 100 1X ,05M F TCwos=ioo FLLT ] Clel/8aTi=lQOR=b
LIR2e Obaf=F227 1 RESIBTOR 422 1% ,08M F TCmOss100 25508 Cl=i/p=Ti=R22Ra
&3R2T 0838=T2&0 REGISTOR 10K 1% ,05m F TCmO+=100 FLLEL ] Ci=l/R=T0=l00d=0
AIR2R 08987270 2 RESTATOR 28,.1K 1X 08K F TCeQ4=io0 ZESdn Ci=i/B=TOngbidnb
A3R2G 075T=0a80 RESIATOR 61,9K 1% 125w F TCa0s=100 2aSas Cld=i/BafQab]92aF
A3R30 2l00=2%32 1 RESIBTOA=TRHAR §0K 10% C BIDE=ADJ I=TRN 30963 ETS0X103
A3R3L 2i00=2ads 2 RESIBTOR=TAMA 5K {pX C SIDE«AD) 1=TRN 10983 ETS50k502
A3R3E2 2100=2514 REBISTOR=TAMA 20K 10% C BIDE=aDJ i=TRN JO0983 ETS0wWR03
A3IRY3 2100=2514 RESISTORWTAMA 20Kk 10X L JI0E=ADJ Ll=TRN Jo983 ETSonz03
A3R¥a 0698=T7258 RESISTOR B,25K 1% 08N F TCmO4=iO0 28808 Cisi/8aT0nB2SinG
LIRS 0E98=TESS RESIBTOR S,.81K 1% 08N P TCEO+=iO0 26548 Ci=i/BnT0=8i1inG
A3R3b 0&3B=T260 RESISTOR 10K X ,05M F YCeO+=i00 26508 Clui/8eTiml 0020
A3RET 06587253 RESIATOR S,01K 1X 08K F TCwoe=iOO 26508 Ci=i/8uT0=8]1i=0
A3R3E 0638=T25R RESISTOR B8,35K 1Y 05y F TCEQ#=100 24506 C3mi/8nT0=B25 a0
AJRYS LT FL S RESIBTOR S, 11K IX ,05% F TCwo+elO0 FLLET Cl=i/BuTlnS|li=b
A1RED 0598aTEsS] REBIBTOR S,01K 1X 08K F TCEQs=)0D FLLET Ci=l/8sTiulillied
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Model 86242D/86245A/86250D.

Table 6-2. Replaceable Parts

Replaceable Parts

Reference HP Part o Deséripti Vifr . :
S ) Y escription Mfr Part Number
Designation Number by, P Code

ARG 0698=7264 1 RESIBTOR 14,7K 1% ,05W 24346 C3mi/8aT0nius?2eG
A3RE2 RESTOTOR 914K 1X ,085% 2484b

A3R43 1 53 RESTATOR 5,11K 1X ,05W F TC80+=100 24B4s

A3Ruy 049827260 RESIBTOR 10K 1X ,08W F TCE04=100 24546 C3ul/8aT0=1002mG
A3RaR 0698=7283 2 RESISTOR 90,9K 1X 054 F TCEO4=100 2Usae C3=1/8n10098052aG
A3R4S 0698=7283 RESISTOR 90,9X 1% 05K F TCuw0+=100 245486 $3e1/82709092=G
A3R4T 06987284 RESTSTOR 108K 1% 205% F YCHO4=100 2usas C3ni/BeT0nl003=G
A3R4S 0698=7288 1 RESTBTOR 147K iX ,05W F TCEO+w100 24846 Clej/8at0sitTInt

ASRUG 06987287 1 RESISTOR 133K 1% 05K F TCEO+=100 24846 C3s{/8=T0s1333a0
A3RED 06987280 2 RESIBTOR 68,1K 1% ,08W F TCW0+e100 24846 C3=i/8=t0ebb]=C
AJRS4 0698=7269 { RESIBTOR 23,7K 1X ,0SW F TCEG4=100 28546 C3n1/8=T0u2372=C
A3ZR52 210022633 i R:sxamon-fnnn 1K. 18%c s:ot-AOJ {=TRN 30983 ETS0Xi02

AIRS3 210023161 RESTATOReTRMR 20K 10X C SIDE=ADJ 17=TRN 0211} 43P203

A3ASYH 06987240 RESIATOR (0K 1X ,05W F TCmO+w=100 25546 C3=1/8=T0=1002=G
AIRSS 0698-7160 ! RESISTOR 10K 1% [05W F TL=0+-100 FLLTTS CE-1/B-TO-1002-G
A3RKS 21002489 RESTISTOR=TRMR 8K 10X € SIDE=ADJ 1eTRN 30983 ETSOX502

A3RS? 06987212 RESISTOR 100 1X ,054 F TCEO+=100 2u846 €3ai/B8=T0mip0ReG
AJRS8 06987248 2 RESTBTOA 3,16K 1X ,05W F TC80+=100 20846 C3=1/8e10a31b100
AIRS9 069827263 { RESIATOR 13,3K 1% ,05H F TCE04=100 20846 C351/8aT0ut332=0
A3RGO 069827260 REBISTOR 10K 1% «05N F TCB0+=100 20836 C3mi/Bnt0=i002e0
A3Rb1 06387236 RESISTOR 1K 1X ,05W F TCEQ+=j00 24546 C3ei/8n10e1001aG
Asnaa a:ao-as:o 1 REBI8TOReTRMR 1oox 10X C 8IDE=ADJ 1=TRN 73138 82PARLODOK

A3R63 06987281 { RESISTOR 4,22K {X ,05W F 7TCE0+m=100 20846 C3ni/8=T0ui221a0
AIRGU 069827277 1 RESIBTOR s: {K 1X ,050 F TCBO+=100 24%4ue C3ei/8=10s51 120
ASREE 0698e7260 RESTSTOR 10K 1% 208K F 1804100 24548 C3ai/8n =70»§002%0
ARG 06987260 RESIBTOR 10K IX ,05W F TCBO4={00 24506 C3=1/8=T0=1002G
A3ReY 0698.7268 1 RESIATOR 21,5K 1X ,05W F TCE0¢wio0 24846 C3=178=1002152=0
A3R6S 069827248 RESISTOR 3,16K 1% .osw F TCE0¢=100 24546 C3e1/8u0n3{binG
A3RE9 0757=0401 RESTBTOR 100 1X W125W F TCROe=100 24846 Cdmi/BuT0n{0)aF
A3RT0 0698<3444 1 RESISTOR 316 1X ,{2Sh F TCHOw=100 24846 Cldei/BaTOn3}|bR=F
A3R74 0757=0280 »nqu{mﬁn 1K 1X (1258 F TCEOew100 24544 Clui/BeT0=100inF
A3IRT2 069827246 1 REBTSTOR 2,61K {X¥ ,05% F TCu04=i00 24506 ! 264
A3R73 0698=7284 100K 1% ,O8W F TC204100 24846

ASRT4 06987270 8T0R 26,1K 1% ,05W F rc-oq-loo 24546 / 0

AZRTS 069827253 RESISTOR S,14K 1X ,08% F TCBO+=100 208406 CI=1/8sT0e811{{=G
ASR7e 069827238 1 AESIBTOR {,21K iX .osw F TC80¢=100 24846 C3s1/8m702124 =0
AIR7Y 069823439 1 RESIBTOR 178 1% 135K F TC8O0¢s100 24846 Cémi/8=T0uiTBReP
A3R78 06987236 REJIBTOR 1K 1% ,08N F TCmo+e100 FLLLT) c!-lll-TO-IDOI-G
A3RYS 0698=7267 i RESTBTOR $9,6K 1X ,0%M F TCHO4=100 24546 Clel/Bat0m|962
A3REg 069827284 RESISTOR 160K 1X ,05W F TCRO+w100 24864 Clai/Bati

A3R81 0698=7280 RESISTOR #8,1K 1% .osw F TCBO¢=100 24846 C3=3/8=T0a68120!
ASR8Z 069827284 R:Bxarnn looK 1X (OSHW F TCHO+m100 20846 C3ei/8=10e10036
A3Ra3 2100=2517 i RES18T0R=TRMR 50K 10% & SIDE=ADJ 1=TRN 30983 ETS50%503

AIR8Y 069827260 RESIATOR 10K 1X ,084 F 70042100 24846 CI=1/8s1001002=0
A3IRAS 069827260 RESISTOR 0K 1X ,08W F TC!O¢-loo 2484¢ C3=1/8=T0ei002G
A3R8H 0683=1058 REBISTOR 1M 85X ,25W FC 7C82800/4900 03124 £RL08S

A3R8T 0683=1088 RESTSTOR 1M 8X ,28W EC TCa=80607+900 0l1dy CB10SS

A6 3101=1273 2 BHITCH=8L DPDT=N8 BUBMIN 24 laovnc Pe 28480 31011273

A3S2 3i01=1273 SWITCH=8L OPDT=NA BUBMIN 2A 120VAC PEC 28480 3101=3273

A3V 182600092 2 IC oF AMP T0=99 28480 siaﬁ-oovz

A3UR 1.9 1 IC 0P AMP T0=99 27014 LE358H

A3U3 ' 1 IC BFR CMOS NDN-!NV HEX {=INP 01928 CDU4OBDAF

A3UY 182021538 [l IC GATE CMOS NAND QUAD 2=INP 01928 COGOLTAF

ASUS 18260357 | IC OP AMP T0a99 27014 LP3STH

A3Us 18R6=0092 IC OP AMP T0=99 28080 18260092

AIVR] 190220554 2 DIODE=ZNR 10V SX D0=15 POWiN TCme, 06X 28480 1902-0553

ASVR2 0554 DIODESZNR 10V SX DO=iS POS{M TCus,06% 28480 1902=0354

AIYR3 4 DIODESZNR S,14V 8% DD«7 PO®,dW rc-.,oovx 28480 | =008 §

A3VRY 1 DIODE=ZNR 19 6V 5% D07 PDE 4N TCBe, 073K 28480 ‘:90:.33:&

A3VRS 196253070 1 DIQDE=ZNR 4,22V SX DOs7 ro-.aw tc--.OJsx 28480 190223070

A3VRS 19020081 DIODE=2ZNR 8.§1Y SX DO=7 PDw,dn TCme,009% 28480 1902=004}

A CEh242DD 5086=7274 t O8CILLATOR, 5,%9=9 GHZ, J=BiNp 28480 5084=7274

(EOR 86242D ONLY)

Al (86242D) 5086-6274 RESTORED 5086~ 727#, EXCHANGE REQUIRED 28450 5086-6274

Ag (86250D) $086=7277 1 OBCILLATOR, 8,0e12,4 GNZ, y=BAND 28080 S086s7277

¢FOR .ii!oD ONLY) '

AY £252500) 5086-6277 : RESTORED 5086-7277; EXCHANGE REQUIRED ‘28480 5086-6277

A4 CEBZLEAD Sa8B=7290 1 OBCILLATOR, %,9=12,4 GMZ (862454 ONLY) 28480 5085-7290
Ak CEB245AD BOBB-B230 RESTURED 5086-7290; EXCHANGE REQUIRED 28480 5086=6290

A5 (86242/50) | B08AnTR(S 1 MODULATOR (862420/86250D ONLY) 28480 8086=7215

A5 (86242/50) | 5086-6215 RESTORED. S086=7215; EXCHANGE REQUIRED 28480 5086-6215

AS (86245A OPT 0012 | 5086=7293 ] MOGULATOR/AMPLIFIER CHE245A OPTION 001 ONLY)| 28480 50867293

CAN BE USED AS ALTERNATE FOR 5086-7208f

A5 (862u45A OPT 001)| 5086-6233 RESTORED 5086-7293; EXCHANGE REQUIRED 28484 5086-6293
A5 (B6245A STD) 5086-7298 MODULATOR/AMPLIFIER (862454 STANDARD) 28430 5086-7298

A5 [86255A STD) 508G-G298 RESTORED 5086-7238; EXCHANGE REQUIAEL ZH4E0 5086-6298

A 86245-E0010 1 ASSEMBLY, ALC/YIG INMTERCONNECT 28484 86245-60010
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Replaceable Parts Model 86242D/86245A/86250D

Table 6-2. Replaceable Parts

Reference HP Part | N Mfr
5 " Oty Description Mfr Part Number
Designation Number P Code
AsLRY 1901=0033 DIDDE=GEN PRP jBov 200MA DOw7 28480 190§=0033
AalRz 1901=0033 DIDDE=GEN PRE® fBoy 20044 DQw? CLELT 190i=0033
Ae8 B15%=0005 WIRE 22AWG W PVD 1822 &0C 28480 Bi159=000%
(REMOVED FOR OPTION 001)
A8Y¥E] 1902=0041 DIODE=ZNR S,11V SX OD=T POm, 4@ TCWw, 0095 2808a 1902=00u]
Ap¥R2 1902=p001 DICDE=EINR S,01¢ SX 00=7 POE,dk TCE-, 009X FLI L 190a=0041
e 1251=1885 3 CONNEETOR=PL EOGE {S=CONT/HON 2=ROWS FLTL T 1251=1888
ABREY 1251=1888 CONNECTOR=PL EGGE §S=CONT/ROW 2=ROWB FLET T 1251mi080
ar Begdg=bona® 1 ABBENELY, FM INTERCONNECT 2bubdp Esgugmbo0a®
ATy 1200=0507 2 SOCKETwIC {b=CONYT DIP=SLOR 28480 1200=0%07
ATMEY 12512313 2 CONNECTOR=BGL CONT BKT ,0&=IN«MSCaS7 AND 28480 1251=231)
ATMRR 1251=2313 CONNECTOR=BGL CONT 8KT ,nd=INw=BSC<SI RAND 28adp 1251=2313
ATHEY 12%51=2813 2 CONNECTOR=BGL CONT BKT ,033wINwBACaBI 28alo 1251=2013
ATHEY 12%1=2613 CONNECTOR=8GL CONT BKT ,033=IN=BSC-8Y FLEL T 1281=2813
ATXEL 1251=1088 CONNECTOR=PC EDGE I1S=CONT/RON 2=RGHS 28080 125 =1884
ATXRS (EH2G5A) 1251upu7s 1 CONNECTOR=PFL EDGE &=CONT/ROn 2wROnS 2hubo IELICTRL
(dBausa ONLY)

B Bp2é2eb002? 1 ASBEMBLY, REAR INTERCONNECT FLTT T Bh242=60027
A8y 12000507 BOCKET=IC 1o=CONT DIPWSLDR 28480 1200=0507
ARy 0aff=T230 RESISTOR §K 1X 050 F TCEQ4=108 2084as Ci=i/8=T0=100i=5
49 ag9560-0449 3 TBOLATOR 20480 QOED-045Y
Ald 03G0=0598 ISOLATOR {NOT ASSIGNED FOR BE243A) 20480 096 k-GS
ALl COPT QOB R L | ISOLATOR C(OPTION 0408 ONLY) 28540 0aE0-0434




Model 86242D/86245A/86250D

Table 6-2. Replaceable Parts

Replaceable Parts

W7
W8 {HBB245A)
W8 (BE24TL50

W16 COPTION 0087

Be250=20012
B6250=20013
5020-9155

86235060034

8624520002
BHReN=20003

5524500001
862422000117
86250200024
8625000017
BEE50=00018

e

COFT 0017

5ACONLYD

LE ASSEMBLY, ALT-DZE, BROWM
RE FILTER-BULKHEAD
RF FILTER=BULEHEAD{

CABLE, RF QUTPUY
CASLE, RF REAR ODUTPUT (DPT, 004 ONLY)
CABLE, RF 08C»]180

CABLE, MODULATOR DRIVE (862420/862500)
NOT l!!!GN!D (862454 ONLY)

CABLE, RF BULKHEAD=180 (ORT 008 ONLY)
CABLE, RE IBDeDUT (OPT. 208 ONLY)

FRONT FRANEL

PANEL, UPPER FRONT (B62584)

PAN NEL; UPPER FRONT (862420)
PANEL, UPPER FRONT (862500)
PANEL, LOWER FRONT

| PANEL, LOWER FRONT (OPTION 001)

250D ONLY )

28430
28480
28080

2048

28486
28uta

2848p
aBuso
28udo
FLILL
28480

Reference HP Part 0 Mfr :
: ; t Descrl tlon : Mfr Part Number
Designation Number Y P Code
CHASSIS MOUNTED PARTS
(o5} 8629060045 i DETECTOR ASSEMELY, COPTLGH 001) 28480 86290=60045
ped 1955=01 11 | DIRECTIONAL COUPLER (OPTION 001) 20480 0955w0111
D81 1990=0325 1 LEC=VIBIALE LUM=INTHBOOUCD IFBSOMAMAX 28480 5082e40403
1 FILTER ‘ASSEMBLY (86242D DRLY) 2 28480 B6INR=20009
1 FILTER ASSEMBLY YEA/ER250D ONLYD 28480 86745-20005
Jt CONNECTOR, RF DUTPUT
J2 1250=0118 1 CONNECTOR=RF BNC FEM 8GL=HOLE=FR 50=0HM 20480 12500118
(EXT INPUT] 2
J3 1250=0083 2 CONNECTOR®AF BNG FEM 85L=HOLE=FR S0sOMM 28480 125020083
(FMy
J& 12500083 CONNECTOR=RF GNC FEM 8GLwHOLE=FR S0e0mHM 28480 1250=0083
(FREG, REFERENCE}
MP 1 1250=1397 2 ADAPTER@COAX RTANG Mu8MA Ma8MA 28480 1250=1397
HE2 CaB2lz/50) 1250=1397 ADARTER=COAX RTANG Mw8MA M=BMA 28480 12904397
(MOD=180L, BA2A20/862500 ONLY)
Fa 12510483 1 CONNECTOR 34=PIN M MICRO RIBHGN 28489 128 =0483
ay 18530292 1 TRANSISTOR PNP 81 TOm3 PDBISON FTS4MHZ 28480 1053=0252
Q2 185420072 1 TRANSISTOR NBN 2N30S4 81 TO=66 PDE2SW 01920 ENIOSY
2
"1 d811=2650 2 RESISTOR 50 3% I2KW PN TCmO#=30 20480 08i{=2850
1
&2 08111227 RESISTOR 100 1% 12W PW TC®04=20 n1637 AN 0= RaTT=ii]nr
A3 2100e2930 1 REBISTOR=VAR CONTROL CEP LK 10X OBC 28830 | 2100-2930
(POWER LEVEL)
Ry 2100=2092 1 RESITOR=VAR CONYROL CCP 5K 20X LIN 28480 2100=25492
| (GAIN)
R5 (OFTION 008) 078720398 t RESISTOR 7% {K 1250 F TCE0eel00 FELLD) Cdel/BuYinTSROSF
(OPTION 008)
81 31010070 2 SWITCK=BL DPDT=N8 MINTR ,54 $28VAC/DC 28480 31010070
LRF DFF=0N)
82 310120070 BHYTCHeBL DPDTaNS MIMTA 54 125VAC/DC adade 3lot=0070
(ALC)
83 310i=0106 1 BWITCH=5L DRITeNS BTD ,SA 125yAC/DC 28aso 3101=5106
(FMaNORMaPL )
88242260031 | INTERCONNECT CABLE, REAR 28480 8620260031
125122615 2 CONNECYOR 16=PIN M ‘RECTANGULAR 28480 12512615
8620260030 1 INTERCONNECT CABLE, FRONY 28480 86242=60030
12512615 CONNECTOR 16sPIN M RECTANGULAR 28480 129122615
86242220030 1 CABLE, BF I80MOD, tB6245A ONLY) 28487 fbad2=20030
06242220041 i CABLE, AF I180sMOD, (B62320/86250D DNLY) 28480 6i2=20041
26250260026 1 CABLE ASBEMBLY, FM DRIVER, YELLOw FLETT Bsd50=60026
B6250mb0028 1 CABLE ASSEMBLY, FM INPUT, GREEN 28480 86250260028
BTN 0BRT 01| 8624220044 1 CABLE, FILTER=COUPLER (Bbiﬂib[!bzlob, 28480 Bbadzs20044
OPTION 001)
FEH5A OPT 0013 | 8620820007 1 CABLE, FILTER=COUPLER (842454, OPT 004) 284380 Bagds=20003

86250220012
B6250=20013
502029158

Ba250=60034

B624%5=20002
8620820003

8aguSen0o0nt
8624200017
uhaso-oooau
8625000017

8625000018
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Replaceable Parts

Maodel 86242D/86245A/86250D

Table 6-2. Replaceable Parts

HP Part s Mr 3
Reference Qty Description Mfr Part Number
Designation Number Code
Ba250=00019 1 FANEL, LOWER FRONT [OPTION 004 DMLY) 20480 BE2E0=00G1T
BuE50=0002] I | PANEL, LONER FRONT (DPT, OGLI/QOU TNLY) 28580 BaaSOo=00021
BaaSn=20022 1 AUB=PANEL 28580 Bb250=20022
C3Tom1001 i ENOBWBASE 3/8 JGK ,185=INeID 28680 0376=4001
(GAIN)
0370=1101 1 KNDEwBABE=PTR 1/2 OBP ,125«iNelD 2EaBD o3Ta=1101
[PORER LEVEL)
SoU0=a936 1 LEVER SLIDE AWITCH, C(RF OFFwON) 28480 Sp4o=p93e
DEETHETTL T 1 LEVER, BLIDE BWITCH CALEC) 2lagg pEsa0=N0052
1800=0580 1 CLAMP/HOLOER=CMENT/CA (MISC) zhasn 18000580
(FOR UNLEVELED LAMP)
0AT3I=g10 i NUT, LOCK (RF OUTRUT) 28uBg 08T3i=R10
neeS2egil 1 PIN KEY (RF QUTRUT) 28u8p a0s93=aio
0AL2 1 =20051 1 HANDLE, DRAWER LATCH FUTTT oBsal=20081
NBbE|=20092 1 SCREW, DRAWER LATEW 2848y 0Bs2i=200%%
1060=118b 1 SERING, DRAWER LATCH 28480 1ipo=1186
CHASBIN PARTE
BagiS=00a0) 1 PLATE, BWITCH (OFTION 008) FLTLE BeRaS=0000)
Bezaa=0nnds 1 DECK, MAIN 28880 | Bb282=00008
Bb23n=0000T 1 BRACE, FRANE, LEFY 28430 B6230=00007
B5230=00008 I SRACE, FRANE, RIGHT UL T B6230=00008
6980=0016 2 PLUGmROLE TR=HD FOR ,125=0=HOLE NYL CLLLL s%ac=0018
BepdF=ion) B 1 BRACKET, MODULATOR MDUNT [B6242D/86250D) 28480 BeR2ag=00010
Boaad=0000T 1 BRACKET; RF COMNECTOR 28080 BbaAg=n0007
Bb285=00008 1 BRACKET, IBOLATOR (QPTION co#) 28480 Bh2aSe00008
Bb2a5=00002 1 BRACKET, OETECTOR (OPTION coil) 28480 B6205=00002
B525n=00003 1 HEAT SINK, OBCILLATCR 28680 8625000003
Ba2ae=00008 1 CLAMP, OBCILLATOR 28480 BhR2aR=00008
D3u0=0162 1 THEULATOR-X5TR ALUMINUM CFOR- Q27 28u8do oluo=nled
1R00=00L% 1 INSULATOR-XSTR ALUMINUN CFOR Qi 25580 1200=0043
REAR PANEL
DBEZL=20002 1 FAAME, ORANER REAR FLEL T abb2i=20002
b2l =00008 1 COVER, REAR 28akp QBadi=00008
LT R OT 1 pPLUG=MOLE DOMEsHD FoR ,688«DanpLE BRS 28480 49b0=006S
(FOR REAR FANEL RF QUT WHEN OPT, 004
K0T INBTALLED)
Sne0=03a5% 2 INSULATORICONNECTOR 20480 Boa0w=pRas
(EOR FM CONNECTOR)
ACCESSCRIES
BeJag=00001 1 BCALE,5,9e%,0 GHZ (862420 ONLY) 28480 BaNOR=00001
Be2yE=00004 1 BCALE,5,9»12,4 GHT (8p2a%h ONLY) 2Bul0 BeRuB=00004
B5250=00001 I BCALE,8,0m12,8 GHZ (882500 ONLY) 28580 | BbaS0=00001
Table 6-3. Manufacturers Code List
NER Z1P
NOD, MANUFACTURER NAME ADDRESS CDDE
0492 RCA CORP SOLID BTATE DIV BOMERVILLE N 8aTe
0Riit BPECTROL ELECTRONICS CORP CITY OF IND CA 9| T4S
0avi3 HOTORDLA SEMICONDUETOR PRODUCTS PHOENT X AZ BS0ed
06001 GE CO ELEK CA® L BAT PROD DEPT IRME it FR083
07088 KELVIN ELECTRIC CC VAN NUYS L) Riafy
18324 BIGNETICS CORP BUNNYVALE CR SU08s
19708  MEPCOZELECTAA CORP MINERAL MELLE T TeUsT
20940  MICROSOHM CORP EL MONTE ch 91731
24%ah CORNING GLASS WORKS (BRADFOAD) ERADFORD Pa 16701
2748149 NATIONAL SENICONCUCTOR CORP SANTA CLARA ca AEGS]
28480 HEWLETT=PACKARD CO CORPOAATE W@ FALO ALTO 4} Ra3048
30983 MEPCOJELECTRA CORP S4N DIEGD cA 2124
1997 BOURNB INC TRIMEOY PROD DIV RIVERBIDE ('} 92507
56289  PHAGUE ELECTRIE cO NORTH ADAMS MA 01247
Tia00 BUSAMAN MFG DIV OF NCGHAM=EDISON CO 3T LOUlS Mo 3107
72136  ELECTAC MOTIVE CORP SUB JEC NILLIMANTIC cT Dh2db
TEL38  BECKMAN TNSTRUMENTS INC HELIPOT DIV FULLERTON CA 52630
75042  TRM INC PHILADELPMIA DIV PHILADELPHIA A 1908
91637 DALE ELECTRONICS [HE COLUMBLE NE BEAO
NEHE RHG CLECTRONICS LABDRATORIES, INC. DEER PARK Y 11729
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Model 86242D/86245A/86250D

Manual Backdating Changes

SECTION VII
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

1709A

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, Figure 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).

CHANGEB

Page 7-8, Table7-2:
Change A4 second entry to 5086-7127; OSCILLATOR, 8.0 — 12.4 GHz, X-BAND (86250D ONLY)
(INCLUDES W11 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 ““(86242D)’" after W3,
Add W3 (86250D); 86250-20031; CALBE, RF ISO-MOD.
Add ““(86242D)’; 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.



Model 86242D/86245A/86250D Manual Backdating Changes

Table 7-2. Replaceable Parts (86242D/86250D Change A)

HP Part ioti f

Refgrenqe Qty Description M Mfr Part Number

Designation Number Code
Ay 86202060025 1 BOARD A93EMBLY, FM DRIVER 28480 86342260029
ayc NOT ASSIGNED
agce NOT ASSIGNED
4123 01604084 23 CARACITORWFXD ,jUF 4=20% SOVOC CER 28480 0160=04084
AgCu 016004084 CAPACITORSFXD ,1UF +e20% 50YDC CER 28480 01604084
A1CS 016042199 4 CAPACITOR=FXD 30PF 4=8X 300yDC MICA 28480 01602199
a1Ce 0160wt08Y CAPACITORWFXD ,1UF +mg0X $QYOC CER FETL Y 01604088
Ayc? 0160e4084 CAPACITORSFXD ,1UF +w20% SOVDC CER FLITL 0160ek084
Ayca 0160e4084 CAPACITORSFXD ,10F +=20X 50VDC CER 28480 01608084
Ajce 0140=0§97 i CAPACITOR=FXD 180PF +»5X 300YDC WICA 72138 DMiSFI83J0300HVICR
A1C10 0160084 CAPACITDRSFXD ,fUF ¢=20% S0VDC CER 28480 01604084
AlCHL 0160=4084 CAPACITORaPXD ,iUF +=20X X0vpDC CER 28480 01600408y
41Cy2 0180+0316 ] CAPACITORSFXD & ,8UFsmigx 3SVOC YA 6289 1500685X903582
ACI3 NOT A8SIGNED
ALCtu NOT ASSIGNED
AtCYS 0180=4084 CAPACITOASFXD ,{UF ¢=220X% S0VDC CER 28480 9§60e4080
AfCiy 014004084 CAPACITOReFAD ,JUF ++30% s0VOC CER 28480 Bie0=g084
ACL? 01604084 CAPALITORRFXD ,1UF +w20% SQVOC CER 28480 01608084
AgCys 0160sU084 CAPACTITORFXD ,iUF +w20K SOVOC CER 28480 01604084
A1C1e 01600084 CAPACITOReFXD ,tUF 4=20X SOVOC CER 28480 0460ed0b4
AiL20 0180a0}16 CAPACITORSFAD &,8UP4ai0X 3SVOC T4 56289 180De85X903582
Ascat 01800116 CAPACITORSFXD 6,8UFem10X% 35VDC Ta 56289 1300685X9039p2
A1C22 018020316 CAPACITORGFXD 6,8UF¢m}0X 3SYOC TA 56289 1500685X903382
ALC23 0180e174p { CAPALITOR®FXD 1SUFew0X 20VDC TA 562089 1800156X902082
Aicau 0160%3879 1 CAPACITOR=FXD ,01UF +=20X {00VDC CER 28480 0se0=3879
ALCRY 19010033 { DIODEwGEN PAP 180V 200MA pO=T 28480 190120033
hygs 12500257 2 CONNECTQReRF 8MB M PC S50=0KM 28480 12500257
Atge 125000257 CONNECTORSRF B8MB M PC S50=0HM 28480 1250-0257
Ag 9100=1839 3 CorLeMLD 6,8UH 10X @®50 ,1550%,37SL0=NOM 8430 9100e1619
AfL2 910001649 COIL=MLD &,8UK §0% G=80 ,§550%,37SLGaNOM 28480 Q30001649
A1Qy 185540241 6 TRANSIATOR MOSFET NeCHAN E=MODE TO=72 31 18324 (1338}
h{ge 185502401 YRANBIOTOR MOSPET NeCRAN E=MODE TO=72 83 18324 o2is
A1Q3 188520241 TRANSIATOR MOSPFET NeCHAN E=MODE TO=72 81 18324 1L ]
AfQu 18%4e0d0Y 8 TRANSISTOR NPN 81 Y0=18 PDSYOMK 20480 (8%4e0Q04
A1QS 1854=0404 TRANSIATOR NPN 8] TOe«i8 PDR36HOMNW 28480 1894a0404
AfQs 185320314 3 TRANSISTOR PNP 2N2905A 81 TO=39 PORAOOMN 0arys IN2%0SA
AlQ7 18540395 2 TRANSISTOR NPN 8 TOw39 PDEiON FTeSOMNI 23480 $880w0398
A1Qs 185400332 F] TRANSISTOR NPN 81 70«39 PDe{W PTR80QMHZ 28480 185420332
A199 18540332 TRANSISTOR NBN 81 70=39 pDaiyw FTm80oMHZ 28480 18840332
ALQ10 188490398 TRANSISTOR NPN 81 TO=39 PDO1OW FYRSOMHZ 28080 188420398
A1RL 06983150 2 RESISTOR 2,37k 1X ,125W F TCa04si00 LY CUel/B3eT0wdI7inp
AiR2 2100-2574 { RESIATORTRMR 500 (0% € BIDE=ADJ 1=TRN ég;;l EYSQX@e!
ALR3 07870402 14 RESLBTOR 10K 1X ,125W 7 TCRQenl00 20530 Cael/BatQelotdnp
AIRY 07%7=0442 RESTATOR 10K 1% ,12%W F TCu0¢wlp0 26546 CloisBuTOulg0n?
A{RS 2100e2514 3 RESIATORTRMR 20K 10X C BIDE=ADJ jeTRN 30983 ETS0W203
ARG 6757.0042 RESISTOR (oK (X 125K F TC®Q¢=l00 24846 Clel/8aT0ul(0Rder
4(R7 0757s0ud2 RESIBTOR 10K (X 1250 F TCuOeeiO0 24844 Caml/8ntamif0del
A1R8 07870442 RESISTOR 10K 1X (125w & TCWOeel00 24546 tdel/BeT0ni0td=r
AfR9 07570438 { RESIBTOR 5,11K 1X ,12%K F TC80e=}00 Fasut C4el/8nT0aBy{inf
AiR10 069803150 RESISTOR 2,37K {x ,125% F TCmoeel00 20%de Cani/beT0edd?ier
AjR1Y 07%7-0274 1 RESISTOR {,21K 1X _13%% F TCe04w)00 24846 CleisleToul2idal
AIR12 0757.030% 3 RESIATOR |0 1x ,125% F TCe0+et00 ausue Cawi/8aTomiQROr
ALR13 069843622 H AESIBTOR {20 SX 2W MO TCmpswg00 28480 0698nl622
AIRLY 21001788 t RESTSTORSTRMR 500 10X C TOPeADJ 1=TRN 73138 B2PRE0O
AJR1S 06983622 RESIBTOR 120 €% 2H MO TCe0+e200 28480 06698m3422
A{Ri6 069840084 3 RESIATOR 2,15k 1X ,12%% F TcW0eeiOO 24508 Eﬂ-:/G-ro-iail-r
AiR17 069843046 2 RESTSTOR 333 (% ,135W F 7CuG4e100 20546 def/8wT0n3d3Rep
AfR18 0757.0346 REBTITOR 10 1X ,52%K F TCw0e=100 24846 Cdwl/Bet0uyOROeF
A4R19 0787=034b RESTSTOR 10 1X 128N & TCmQew{Qo0 LT Cawi/8=ToeiQRO=F
41R20 2100«1985 1 RESTSTOReTRMR 20 20% C TOP=ADJ 1=TRN 32997 3129Meia0R
43R2Y 210002060 1 RESISTOR=TRMR 59 20% C TOP=ADJ j«TRN 73138 B2PRSY
AgR22 069843820 2 RESISTOR 100 5% 2W MD T{m0¢e200 28480 669823620
AfR23 06983620 RESISTOR 100 §%X 2W MO TCmpea200 28480 069823820
A{R24 069820080 RESISTOR 2,19K {X 125K F TCBO4w100 24846 Cdel/8uT0ediFinl
A{R2S 0757=0416 ? RESISTOR St1 (X ,1235% F TCHO+=300 24868 Cdui/8=tDeS (ReF
AR26 21001758 1 RESISTOR=TRMR 1X 5% wy SIDEwdDJ j«TRN 28480 210001758
diez7 0698+3445 1 RESISTOR 348 (X 125K F TC204=100 24846 Cde{/8eT0e3dbRep
A1R28 0T8T ba2 REBIBTOR 10K §% ,125W F TCHO4=100 LT Cdsl/8=t0ei002er
a1R29 07570280 3 RESISTOR 1K 1X 4250 F TCm04e100 2ug4s Cdui/8eT0ejO0ief
L{R30 06980084 RESISTOR 2,15k jX ,12%W 7 T{m04ulo 2084e Canl/8uTle2iSieF
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Manual Backdating Changes Model 86242D/86245A/86250D

Table 7-2. Repluceable Parts (86242D/86250D Change A)

Reference HP Part L Mfr
Elereng, Qty Description Mfr Part Number
Designation Number Code
AIR3 0698.3406 RESISTOR 383 1% ,125W F TCR04=100 2us4s Cdat/8=T0=383RaF
ALR32 07570402 RESISTOR 10K 1% 1254 F TCROe=iQo 24546 Cdai/BaTO0w]Q02eF
A1R33 078704042 RESISTOR 10K §X ,125% F TCHQes]00 20806 Cawi/BaT0uig02eF
ALR3U D757-0416 1 RESISTOR S11 §X ,125% F TCm0+=100 2Bue tdw]/BeTOm511R-F
AIR3S 0787+0401 [ REOIBTOR 100 1X ,125W F TCzg+al00 HLTTY Casi/8=Tom(oy=F
AIR3S 075720394 1 RESTATOR 51,1 1% ,125W F TCaOe=§00 U546 Cuwi/BaTOmS IR F
A1yt 182090223 ] 1t 301 OP AMP YQa9% 18324 LM3014A
Atw1 NOT ABSIGNED
AiN2 8159=000% ] WIRE 22AWG W PVC (Xx22 80C 28480 8159=0008
ALW3 NOT ASSIGNED
A{wd 31590008 WIRE 224WG W PYC {x22 80C 28480 81592000%
ALWS NOT ASAIGNED
AlKe NDT ASSIGNED
ALw? 815940008 WIRE 22AWG W PVC 1x22 80C 28480 8189=0008
1 Al MISCELLANEOUS

12000173 2 INSULATORSX3TR DAPRGL 28480 12000173

12050061 2 BEAT SINK T0=5/70e39=PKG 28480 1205006}
A2 (86242D) Bb2U2e80026 1 BOARD ASSEMBLY, YIG DRIVER (86242D ONLYD 28489 86242260026
A2 (86250D) 86250-60024 BOARD ASSEMBLY, YIG DRIVER (862500 ONLY) 28480 86250-60024
AQCH 0180=009¢ { CAPACITORRFXD 190UP+75u]0X 25Y0C AL 562809 3001076028002
AgC2 01800291 ? CAPACITORFXD {UFseaioXx 3SVYDC TA 55289 1800109X90354A2
AQC3 016020153 { CAPACITOR=FXD 1000pF ¢si0¥x 200VDC POLYE 28480 01600153
Aacy 0§80a0228 2 CAPACITOR=FXD 22UF+mj0X 18YDC TA 56289 180D226x901%82
A2CS 0180=0497 ] CAPACITOR=PXD 2,2UP+=10X 20V0C T4 S6209 1500225%902042
AgCe 01602287 1 CAPACTITOR=PXD 30PF 4+=3% S00vOC CER 04mb0 20480 01802257
A2c? 0160=0302 1 CAPACITOR=PXO ,018UF #e}0X 200YDC POLYE 20489 01600302
Aacse 018020356 1 CAPACITORWFXD T0UF420«18X t5VDC TA 06001 49F@3s07
A2C9 01602199 CAPACITOR=FXD 30PF +a%% J0OVDC MICA 20480 01602199
A2Cs0 016022199 CARACITORFXO 30PF +=8% 300vOC MICA 28480 0160m2199
A2C1y 016021989 CAPACITORSFXD 30PF +aSX J0OVDC MICA 20080 01602199
AC12 0180w2186 2 CAPACITOR«FXD 300UFe=20% 30VDC TA 06001 49F 485407
A2C13 01802186 CAPACITOR=SXD 300UFs=20% 3OVDC TA 0600} b9FUSSGT
ARCRy 1901=0159 ] DIODE=PWR RECT 400V 7S0MA 0Owdi 28480 1901=0199
hatr2 1908e002S 7 DIODE=GEN PRP 100V 200MA DO=7 28480 1901=0025
A2CR3 1901=002% OI0DE=GEN PRP 100V 200Ma DOe7 18480 1901=0025
A2CRY 190120028 OIODE=GEN PRP 100V 200MA 00«7 28480. 1903=0025
A2CRY 19010025 DIDDELGEN PRP {goV 200MA 00a? 28480 1901{=0025S
A2CRe 19010159 DI0OE=PWR RECT 40DV 750MA DQwdy 28480 1901=01%¢
A2CRY 19100016 1 DI100E=GE 60V 60MA 1U8 DDw? 28480 1910=0016
A2CR8 19010025 Dj00E=GEN PRP 100V 200MA DO=7 28480 190120028
A2CR9 19010025 DYQDE=GEN PRP 100V 200MA DOeY 20680 1901=0028
A2CR{p 1901=002% DIODE=GEN PRP 100V 200MA DDe? 28489 1901=002%
A2CRIY NOT ABSIGNED
A2CR12 19010539 4 DIODE«SCKOTTHY 28080 19010539
ARFy 211020047 1 PLSE {4 125y NORM=BLO ,28x,27 71400 GMWe1
ADKy 04900878 1 RELAY 2C 12vDC=COIL 24 3oyDC 20480 04o90=0878
420y 1884m04 04 TRANSISTOR NPN 81 TOwid PDEIHOMMW 28480 185Um 0404
A202 1883.00%0 s TRANSISTOR PNP 81 TO=18 pOOSAOMN 26480 185320050
A203 1853=00%0 TRANSISTOR PNP 8] 10«18 POO36OMK 28480 185320050
A204 188420404 TRANSIATOR NPN 81 TOwi8 PDB3I&OMK 8480 1884eQd0u
42p5 188420073 1 THYRISTOR®3CR TQeS VRRMBI00 28480 {884a0073
4206 185400404 TRANSISTOR NPN 8] TO={8 PONI6OMW 20480 1884e0u0d
r2q7 185320038 { TRANSIOTOR PNP 8] TO=39 POWIR FTEi00MKZ 28480 18830038
A2ge 18540404 TRANSISTOR NPN 81 TO={8 POu36OMN 28480 1884e04dd
A2R1 07570397 1 RESISTOR 68.1 1% .125W F TC=0+-100 24546 C4-1/8-TO-63R1-F
A2R2 0698-3447 1 RESISTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-TO-422R-F
A2R3 (862L2D) 0811-1665 1 RESISTOR .82 5% 2W PW (86242D ONLY) 75042 BWH2-82/100-yJ
A2R3 (862500) 0811-1668 RESISTOR 1.5 5% 2WF (86250D ONLY) 28480 0811-1668
A2RY4 0698-3162 1 RESISTOR 46.4K 1% .125W F TC=0+-100 24546 C4-1/8-TO-L6Y42-F
A2RS5 0757-0441 2 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 C4-1/8-T0-8251-F
A2RS 07870199 1 RESISTOR 21,5k §X ,12%W F TCm0¢el00 2usus CAni/8eT0e2i%2er
AeR7 0787w040g RESISTOR 100 1X ,125K F TCm04w100 24%4b Caei/buTiuiliaf
A2R8 0757=0404 3 RESIATOR {2,1X |X 125w F TCE0+=100 2u8ue Cidul/BeTOnidi2ef
A2R9 078700442 REBIATOR 10K 1% 1250 P TCH0+ai00 24544 Cidel/Bet0ou}00ReF
A2R10 (86242D) 0757=0290 1 RESISTOR 6.19K 1% .125W F (862420 ONLY) 1970¢ MFUC1/8eT0nbl9)eF
A2R10 (86250D) 0757-0279 RESISTOR 3.16K 1% .125W F (86250D ONLY) 28430 4757-0279
AZR1) 069840083 2 RESISTOR 1,96K 1% ,125W F TCEO0#al00 FLITY Clel/B8uT0eiVb1af
A2R12 078Te0d4d RESIATOR 12,1K 1X ,125W F TCACeui0O 2484b Cium1/BnTiu]2(2aF
A2R13 2100w3303 2 RESISTOR®TRMR 10K 10% € 8I0EehDJ (TetRN 023t 43p103
A2R1U 0787040 2 REBISTOR T,5K 1X (125K F TCEQ+ei0d HLTTY Clel/8eT0e750)eF
A2R1S 0787=0439 2 RESIBTOR b,81K 1X 1250 F TCeQ+=100 2a%4é Caey/Belgupd|y=F
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Model 86242D/86245A/86250D

Manual Backdating Changes

Table 7-2. Replaceable Purts (86242D/86250D Change A)
HP Part - Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A2R16 075720458 § RESISTOR 51,1K 1X ,125W F TC00+e100 2us4e Ciel/BatQeSitanr
A2rt1? 06983401 3 RESISTOR 215 1% ,Sw F TC804e100 28489 06983401
A2R1B 0757=0280 REGISTOR LXK 1X ,125W §F TCu0ee100 2usde Cdel/8eTQn]l00)np
A2R19 075720460 2 RESIITOR 61,9K {% ,125H P TCEQ4e100 FLTTY Ciml/BaTOnt]92aF
A2R20 07570278 2 RESISTOR §,78K 1% ,325% F TCw04e100 FLET Cdal/8atiel T8 el
AaR2y 0757=0401 RESISYOR 100 1% ,1254 F TCm04el0D 24546 Clmi/8aToui0lef
haraz 0811=1178 u RESISTOR 6,19K 1% 125K PWW TCR0emi0 07088 KP61=b619]w]
42g23 2100~3409 1 RESISTOR=TRMR 2K 10X € SIDE=ADJ 17eTRN 02111 uyp202
A2R24 (36242D) 0811=119% 2 RESTSTOR 2,15K 1% ,12%W P TCs0e=30 20940 11del/am2iS ey
(84242D .ONLY)
A2ra4 (86250D) 08113052 3 RESISTOR 2,61K 1% ,125W PwW TCW0eeil 20940 1i0e)/8upegbiine]9n]
(862500 ONLY)
h2Rosx 0831ell7s 1 RESTISTOR 4,22K 1X ,126W PWA TCulOeeotl 07088 KPple=a2aiel
A2R26 07570416 RESISTOR 5§) (% ,123W F TCmQsei00 2454s Cldel/8uT0uS]iRaF
A2R27 0757000 RESIATOR B,25K i%x ,125W F TCRQ+wlOO 268446 Cawl/8T0a8251nF
A2R28 08980088 1 RESISTOR 2,81K (X ,12% F TCHQ4e100 2u%4é Ciul/BulOoudbitaf
42R29 (36242D) 21003103 RESIATORWTRMR 10K 10X C B8IDE=ADJ 1TeTRN o2ty a3rL0d
(862420 ONLY)
A2R29 (862500) 2100=3161 3 REBIATOR=TRMR 20K 10% C 81DE=ADJ {7sTRN o211} 3P0l
(862500 ONLY)
A2R3L 0757-0464 1 RESISTOR 90.9K 1% .125W F TC=0+-10D 24546 Ct~1/8-TO-9092~F
AZR31 0698-3155 3 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4-1/8-TO-L641-F
AZR32 (86242D) 6698-0082 RESISTOR 464 1% .125W F TC=0+-100 24545 Ch-1/8-TO-46L4R-F
(862420 ONLY)D .
A2R32 (86250D) 8698-3155 RESISTOR 4.64K 1% .125W F TC=0+-100 24546 C4~1/8-TO-4641-F
(86250D ONLYD
A2R33(86250D) 2100~3161 RESISTOR-TRMR 20K 10% C SIDE-ADJ 17-TRN 0211 43P203
(86250D ONLY) .
A2R33 (86242D) 2100-3103 RESISTOR-TRMR 10K (86242D ONLY) 32997 3006P-1-103
A2R3L 0757-0279 2 RESISTOR 3.16K 1% .125W F TC=0+-100 24546 C4-1/8-TO-3161-F
(862420 ONLYD .
A2R 34 0757-0440 RESISTOR 7.5K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-7501-F
(862500 ONLY)
A2R35 0757-0278 RESISTOR 1.78K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1781-F
A2R36 (86242D) 0698-3558 1 RESISTOR 4.02K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-4021-F
(865242D ONLYD
A2R36 (86250D) 0698-3155 RESISTOR 4.B4K 1% .125W F TC=0+-100 24546 CL-1/8-TO-4641-F
(852500 ONLYD
A2R37 0787w0442 REBIBTOR 10K (X 128K F YC®04w}00 20846 Cdei/B8aTOn]g0Re?
A2R38 069843453 1 RESIBTOR 196K ix ,428H F TCQe=100 2u8ub Clel/batiaifplar
A2R3G 08113052 RESIBTCR 2,61K tX ,12%% PWN TCS0ewl) 20940 {ldei/8eDudbtins|{%e}
A2RUQ 075740002 RESISTOR 10K IX (125w F YCB04e100 24846 C4nl/BeT0ei002np
A2RUY (86242D) 069823154 1 RESISTOR 4,22K (X ,125W F TCuOsw}OQ 24846 Clat/8wTOndR2]ef
(862420 DNLY}
A2RUL (86250D) 0698=4UGY 1 RESISTOR G,87K % ,125W F TCa0+eiQ0 LT Chel/@aT0udg7inF
(862800 ONLY)
A2R42 (86242D) 0698.15%8 1 REslatOp 4,02K 1% 128w F TCU04+ei00 20846 Cim{/8urOmioisF"
(862420 ONLY)
A2Ru2 06984042 ! RESIATOR 4,02k 1% ,125W F TCuO4e§00 20346 Clej/BaTOuldpier
(862500 ONLY)
A2RU3 (86242D) 07870279 RESISTOR 3,16K {x ,125% F TCw0eal(0 LYY Cluf/8uT0e}lbin?
! (862420 ONLY)
A2RuUY (862506D) 07s?=0444 RESIBTOR 12.1K 1X (125K F TCm0¢ei0d 205us Cawl/Bulielidlder
(862500 ONLY)
A2RUy 2400a3123 1 REBISTOR®TRMR 500 10X C 3I0EwADy {7eTRN 02441 a3p501
A2RUS 0757a04b8 1 REBIBTOR 100X 1X ,125K F TCu04=i00 2484as Cawi/BwT0e)003my
h2Rup 081121178 RESIBTOR 6,19K 1% ,125W PHN TCRO¢=y0 07088 KPoimoifey
AZRUT 08111178 RESISTOR 6,19k {X ,125W PHH TCEO¢=i0 07068 XPbiwbifey
42848 06980083 RESISTOR {,96K 1% ,125W F TCuoée100 24846 CumysBet0eytpinr
A2gu9 08111178 RESIOTOR 6,19 1X ,125W PKW TCWQ4si0 07088 KPbiab]¥isf
A2RS0 0698=0024 1 REBISTOR 24bIK (X ,BW F TEEO4=100 28480 069680024
APRS (86242D) 0698+3437 1 RESISTOR 133 1% 1280 P TCu0¢=100 245us Cdei/BeT0e)JIRar
(862420 ONLY)
42RSY (86250D) 06983439 2 RESISTOR 178 1X 125K F T(804=100 FULIT) Clel/BeT0eiT8ReF
(862500 ONLY)
42RS2 (86242D) 0811=1195 REBISTOR 2,15K 1X ,12%W Pruw TCHOe=10 20940 {10l /8e2iB)el
(862420 DNLY)
A2RS2 (8625000 081i=30%82 RESISTOR 2,61k 1X 1254 PAW TCE04wiQ 20940 1{du}/Bapedbllnsiony
(862800 ONLY)
A2uy 1820=0223 IC 301 0P AMP T0w99 18324 LM3014
A2u2 1820=0223 1c 305 OP AMP T(ed9 18324 LM301A
dau3 1820=0223 IC 301 OP AMP Toe99 18324 LH301A
Azue 1820e0223 Ic 305 OP aMP TQe99 18324 LM301A
A2U8 182020406 { IC 723 v RGLTR T0=100 08713 MCi723C6
A2VR1 (86250D) 1902-0048 1 DIODE-ZNR 6.81v 5% (86250D ONLY)
A2VR1 (86242D) 1902-3193 1 DIODE-2NR 13.3VY 5% DO-7 PD=.4W TC=+.059% 04713 SZ 10939-218
(86242D ONLY)
A2VR2 (86242D) 1802-3203 s DIODE-ZNR 14,7Y 5% DO-7 PO=.4W TC=+.057% 28480 1902-3203
(862420 ONLY)
A2VR2 (86250D) 1902-0064 DIODE-ZNR 7.50V 5% (86250D ONLY) 28480 1902-0064
AZVR3 1902-0244 1 DIODE-ZNR 30.1V 5% DO-15 PD=1W TC=+.075% 28480 1902-024Y
A2VRU 1902-0692 3 DIODE-ZNR 6.3V 1% DO-7 PD=.4W TC=+.001% 28480 1902-0692
A2VRS 1902-0692 DIQODE-ZNR 6.3V 1% DO-7 PD=.4W TC=+.001% 28480 1902-0692
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Manual Backdating Changes

Model 86242D/86245A/86250D

Table 7-2. Replaceable Parts (§6242D/86250D Change A)

R nce HP Part .. Mfr

effere . Qty Description Mfr Part Number
Designation Number Code

h2vRp 1902206592 DIODE=INR 6,3V §X DDw7 PON,4W TCme,001% 28480 19020692

AgWy NOT ASSIGNED

A2w2 81590009 WIRE 224KG W PYC §x22 80C 28480 8159=000%

Ay (86242D) Bb2u42=60024 1 BpARD ASSEMBLY, ALC (862420 QNLY) 28080 Se2uU2eb0024

A3 (86250D) 86250-60022 t BOARD ASSEMBLY, ALC (862500 ONLY) 28480 86250-60022

A¥el 01602084 CAPACITOR=FXD ,iUF 420X SOVOC CER 28000 016004084

A3c2 0160eg08y CAPACITOR®PXD ,1UF +=20% 80VDC CER 28490 01p0ealby

A3C3 0180e029] CAPACITORSFXD §UFeal10X 3SVDC TA S6289 (500105X903%42

A3cu 0160=G084 CAPACITORSFXD ,i1UF ¢»20% SOVOC CER 28480 016004084

A3cs 0160e4084 CAPACITOR=FXD ,{UF ¢a20% SOVDCL CER 20480 01604084

A3Ce 01800291 CAPACITORSFXD 1yFee1ox 35y0C TA 56289 1500105903542

AscY 016023836 1 CAPACITOReFXD 620PF 4=5% {00VOC MICA 28480 016023538

A3ce 0160=4084 CAPACITOR®FXD ,1UF +=20X 50VDC CER 28480 0j60=d084

A3ce 04600084 CAPACITOR¥XD ,1UF +=20% SOVOC CER 28480 01604084

A3C10 01604084 CAPACITORFXD ,1UF ¢w20% S0VOC LER 28480 0160e4084

2381y 016024084 CAPACITORFXD ,1UF 4mp0x SOVDC CER 26480 01604084

A3C12 01800029} CAPACITORSFXD jUFsea{0X ISYOC TA 56289 1500105X903542

A3CL3 0160e2207 { CAPACITORSFXD 3Q0PF +e8X 300VDC MICA 28480 01602207

A3C14 016002208 1 CAPACITOR=FXD ISOPF #e5% 300VDC MICA 28680 016002208

A3C1s 0160e4084 CAPACITORSFXD ,3UF ¢wg0X SQVOC CER 28080 0{60ed08a

AMC1p 0140=01897 CAPACITOR®EXD 2,2UF¢=10% R0OVDC TA S4289 1500225X902042

A3C1Y 01a0uy0Bs CAPACITOR=EXD ,1UF #w20X 80YDC CER 28480 01p0eu084

A3C18 018020291 CAPACITORRFXD {UFeat0X 3I5YDC TA 56289 1500105X903542

A3C19 018000291 CAPACITORaFXD {UFeetnXx 3ISYDL TA 589 1300105X0038A2

A3C29 01800228 CApACITOR=FXD 22uPewm10X 15VDC T 56289 1500226901502

A3C24 0160e4084 CAPACITORF KD ,1UF #=20X 50VDC CER 28480 0160e4084

a3c22 01800291 CAPACITOR=FXD {UFesi0X 35yDC TA 56209 180D105X903542

ASCRy 1901=0040 14 DIODE=AWITCHING 30V SoMA N8 00»3% 28480 1901=0040

A3CR2 19010040 DIODE=SWITCHING 30V 50MA 2N8 DOa3% 28480 1901=0040

A3CRY 1901e0040 DIODESWITCHING 3OV SOMA 2N8 D038 28480 1904=0040

A3CRY 19050040 OIOOE=3WITCHING 30V B50MA 2NS DOe}S 2SO 1904=0040

A3CRY 19010518 ] DYODE=SCHOTTKY 28480 19010548

A3CRe 1901=0040 DIODE=SNITCHING 30V Z0MA 2N§ DOw3S 28480 1901=0040

A3CR? 19610040 DYODEAWITCHING 30V SoMA aN8 DOu3S 28480 19040000

A3CRS 190120040 DIODEZ=gWITCHING 3OV SOMA 2N8 DO-]S 28480 19050040

A3CRS 19010040 DTOCE=8HITCHING 30y SOMA 2NS DOe}S 28480 19030040

AICRLD 19010040 DIODE=OWITCHING 30V SOMA 2NS D0=3S 28480 190500040

AJCRYY 19010518 O70DE=SCHOTTKY 28080 190190518

AICRL2 19050548 D3QDE=BCROTTKY 28480 19010818

A3CR13 1901=0518 DIODE=BCHOTTKY 28480 19010518

A3CR1Y 1901=0818 DIODE=BCHOTTRY 28490 {901e05]8

AICR1LS 190100490 DIODE«PWITCHING 30V SOMA 2N DOe3S 28480 19010040

A3CRys 19010040 OI00E=BWITYCHING 30V BpoMA N8 D0a3S 28489 19010040

AJCRLT 19010040 DJODE=@WITCHING 3JOv 50MA 2Ng DDw3S 23480 $90100040

AJCRIS 1901=0040 DICOE=8WITCHING 3OV S50MA 2NS DDmdS 28480 ‘19010040

A3CR1G 19010539 DIODE=8CHOTTKY 20680 190120539

A3ZCRR20 19010539 DYODE=BCHOTTKY 28480 190120539

A3Crat 19010539 DIQDE=gCHOTTKY 28uB0 190§=0539

A3CR22 19010040 DIOOE=SWITCHING 30V SOMA 2N8 D035 20400 19040040

Azt 91 00a16)9 ColL=MLD 6,8UKr 10X GuS0 ,(5%0%,375,0eN0M 28480 9100ml6i®

ASMPY 12000172 { INBULATOR=X8TR DAPWGL 208489 12000172

A3up2 12080011 ? HEAT BINK TOw%/T0=39ePK( 28480 $20520011

4304 188%-0241 TRANSISTOR MOBFEYT N=CHAN EeMODE T0a72 8% 18324 02189

A3Q2 1885.002¢0 13 TRANSISTOR JsFET NeCHAN DeMOOL TOw(8 81 8480 18550020

A303 1855«0020 TRANAISTOR J=FET NeCHAN D=MODE TQeif 81 28480 185500020

(311 18850020 TRANSISTOR J=PET NaCHAN D=MOOE TOei8 8% 28080 185500020

A3gS 1858L0020 TRANSISTOR JeFET NalHAN DeMODE 1018 81 28480 185%-0020

A3G6 185%0020 TRANBISTOR JuFET NeCHAN DuMODZ TOwid 81 28480 185520020

A3Q7? (86242D) 18530314 TRANSIATOR PNP 2N2G0SA A5 TO=39 PONEOOMNW 04713 2NeY oS

(862420 ONLY)

A3q8 185540020 TRANSISTOR J=FET NeCMAN DaMODE TOel8 81 28480 185%=0020

A3e9 18540404 TRANSISTOR NPN 8] TO=i8 PDaJI6OMN 28480 1854e0U0Y

A3R19 185320050 TRANSISTOR PNP 81 1018 PDE36OMW 28480 185320050

AIG1Y 185520020 TRANSISTOR JeFET NaCRAN 0aMODE TOe18 8] 28480 (8880020

A3612 185%%0020 TRANBISTOR JeFET NaCHAN DsMODE TO«{8 81 28480 185520020

A3013 185%20020 TRANSISTOR JaFET NaCHAN DaMODE t0e{8 8% 28480 188840020

43014 185500020 TRANSIBTOR JeFET NuCHAN DuMODE TOm18 8] 28480 18850020

A3Q1S 185520020 TAANSISTOR JeFET NaCHAN D=MODE 10wi8 8l 28480 18550020

A3Q1s 18550020 TRANSBISTOR J=FET NeCHAN DeMOCE TO=i8 81 28480 §8550020

A3017 185520020 TRANSISTOR JeFET NeCHAN DeMQDE TOwi8 8% 28480 185520020

A3018 18840404 TRANSISTOR NPN 81 TOai8 PDa3&OMW HILL 188490404

A3G19 185320050 TRANSIATOR PHP 81 T0=13 PDAZHOMW 26480 18530050
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Model 86242D/86245A/86250D
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Table 7-2. Replaceable Parts (86242D/86250D Change A)

HP Part a i Mfr
Reference Qty Description Mfr Part Number
Designation Number Code

43Q20 185320050 TRANSISTOR PNP 8] TO«18 PD936OMA 28480 18%3%0050

43021 185320314 TRANSISTOR PNP 2N290%54 8! TOw3q POweOdQMW 04r1) 2N29054

a3Q22 1855e0241 TRANSISTOR MOSFET N=(CHAN EaMODE TOe72 81 18324 $0215

43023 185520241 TRANBISTOR MOSFET NeCHAN EoMOOE TO=72 81 18324 80218

43R 069847253 10 RESIBTOR S, 11K 1% ,08W F TCmQewi0d FELTT) Clel/BeT0e8111ed

A3R2 069847253 RESIATOR 5, 11K 1X 05K F TCa0eni00 24848 C3ei/8et0a5]1{eb

A3RY 06987253 RESISTOR 5,11K (X ,05K F TCw0eei00 24546 C3ei/Bal0as]]ing

1324 069847236 b REBISTOR 1K 1X ,05W F TCuQ¢wl00 2us4s C3e1/8aT0e300)eG

43RS 06987272 2 RESIATOR 31,6K 1X ,05W F TCuQ+¢=]00 aus0e C3ai/8nT0u3tb2eG

Asps 069807279 4 REBISTOR 61,9K 1X ,0%W F tCu0sejo0 24846 C3ni/8eT0nb|92nG

A3R? 069847272 RESISTOR 3i,6K 1X ,03W F TCu0s=100 P Clei/Bat0e)ib2=0

i3R8 0698<7229 1 REBIITOR S41 1% 05K F TCmOsalOQ 2454s (3=1/0e10081{ReG

A3RQ 0698=7252 1 RESISTOR a,6UK 1X ,08W F TCE0+=jQ0 20846 £3=1/8=T0v0bi1%G

A3Ry0 069827284 [} RESISTOR 00K 1X ,05% ¥ TCHO4m100 2684 Clei/BaTlal 003l

A3Ryy 069827230 RESISTOR K 1x ,05W F TCEo4mi00 24848 €3e1/8eT01001a0

A3ni2 06987274 ? RESISTOR 38,3K {X ,05% F tCu0eei00 24%ae C3=i/BeT003832e0

A3R13 06987274 RESISTOR 38,3K 1X ,08H F TCe0+e{00 24844 C3ei/BeT0e3p}dni

A3RYU 069847271 1 RESISTOR 28,7K 1% ,05H F TCu0¢e100 FULETY £3aj/Bel0egd?and

43R5 069827279 RESISTOR &3,9K {Xx ,05H F TCe04=j00 2us84e Clai/BeTDeb] 926

A3RY6 0698.7284 RESISTOR 00K 4X 05K F TCEQem100 20846 Clai/BeTinl003ed

Alpi7? 06987284 RESBISTOR 100K 1X ,05K F 7Cu0em{Q0 24844 C3e1/8e70=1003=0

A3R18 0698e7236 RESISTOR 1K 1% 054 F TCe0¢al00 2U84d C3ai/8070ei001a0

A3R1G 2100=2521 ! REBISTOR=TRMR 2K 10X C BI10E=ADJ leTRN 30983 ETS0X202

A3R20 0698.7284 RESISTOR 100K 1X ,08W F TCEQewl00 LTS C3sl/8=T001003e0

A3R2% 0698.72%8 3 RESISTOR B,25K 1x ,05W 7 TC=Qem}00 26846 Clul/8eT0nB251e0

A3R22 06987236 RESITOR 1K 1% 08K F TCw0ee100 2046 cisi/8et0el00iep

A3R23 0698=7240 11 REBIITOR 10K 1% (O5W F TCupe=100 2usub Ci=1/8=70={002=6

A3R24 069827260 REBIBTOR oK (X 08N F TCwosel00 26346 C3ai/8e10ai002e0

A3R2s8 069807212 2 RESTATOR {00 1% ,08K F TCw0s=100 FELITY C3si/8nt0ai00R=0

A3R26 049807227 { REBISTOR 422 (X (08N F T{ubemt00 26s84e clel/BeTOmdd2Reg

hzR2? 0696.7260 REBIATOR 10K (X 058 F TCmOsell0 LT Clei/beTomy 0020

A3R28 06987270 2 REBISTOR 26,1K 1X 05N F TCROee100 LT Clei/8at0eRbided

A3R29 0787=0460 AESITOR 61,9K 1X ,125W F TCUGseiOd 2484s Clei/BatOnbpi®Rer

43830 2100=2922 i RESISTOR®TRMR §0k 10X € apDE=ADy f=yRN 30983 ETS0X103

A3ply 21002489 ? RESIATOR=TRMR 5K 10X C 8IDEwdDJ 1aTRN 30983 ETS0x502

43832 210025140 RESIATOR=TRMR 20K 10X ¢ AJOE=ADJ 1sTRN 30983 ET80W203

A3R33 2400e2914 RESIATOR=TRMR 20K §0X C 8IDE=ADJ i=TAN 30983 ETSOwW203

A3R34 069847258 REBISTOR 8,25K (X ,09W F TCu04ei00 20846 Clel/beT0ad2S el

A3R3S 069807283 RESIATOR S,1(K (X 054 F TCmOe=100 248U Clei/8aT0efi]iwd

A3R3H 069827260 REGJBTON 10K 1% 085K F YCoOemi00 ausue C3el/8aT0ai00R=0

A3R3Y 069827283 RESISTOR §,4¢K 1 JO5K F TCuQ4mi00 q4544 Clel/8nt0aly]lel

A3R18 069827288 REATITOR 8,25K iX ,08W F TCelewil0 24546 C3=1/8=10=8351=0

ASR3S 069847283 REATBTOR 5,14k 1X ,08W F 1Cw0¢n{00 24346 C3s{/8T0uf]}1ab

A3RYUG 069807283 REJISTOR 5,131K 1X ,08W F TCmwo4wi00 2484¢ C301/8nT0081]1e0

A3RUY 06987264 1 RESIBTOR {4,7K §X ,05w ¥ TCw0ym{DQ FTLTY Clai/8nTOuidT2el

A3R42 069807283 RESIBTOR B,11K )X ,08% F TCw04m{00 2uBue Ly=i/8=T0u8111e0

A3R43 069827253 REBIBTOR 5,11K (X 084 F TCwdemi00 24546 C3=1/8eT0e8i{{al

A3R44 069827260 RESISTOR 10K (X ,08W P TCe0seiO( U840 C3=1/8aT0s}00200

AZRUS (86242D) 0698=7283 ? RESIBTOR 90,9K 1X ,05W F TCwOew100 2054é C3e1/8=T0m6Q02n0
(862020 ONLY)

AZRUT (86250D) 06987279 REAIBTOR 61,9K 1x ,05W F TCwDea100 puBLG C3el/8eT0unb102a0
(862500 ONLY)

A3R44 (B6242D) 06587283 RESTSTOR 90,9K 1% ,05w F yCwbeeing 24946 CInl/8eT0909200
(662420 ONLY)

A3RA6(86250D) 060827279 RESIBTOR 61,9 1% ,05W F T{m04al00 454e CI=1/8nT006i92e0
(862500 ONLY)

A3RY4? 0698e7284 RESISTOR 400K 1X ,05H F TCHO#e{00 24846 t3el/8aT0n1003e0

A3pus 0698a7288 1 RESIBTOR 147K 1X ,05W F 7COQeai00 24846 Clei/BnT0n| k730

AIR49 069847287 1 REAIITOR 133K 1% ,05W F TCu0selol 24546 C3sl/8eT0e!333eg

A3RS0 069827280 2 REBIITOR 68,1X 1X ,05%4 F TCB04ei00 20846 C3e1/80T0nb8(2e0

A3Rss 069827269 1 RESTSTOR 23,7K 1X ,05K §F TCmO4s{00 4846 C3al/8n10a2372ug

A3RS2 210002633 1 RESIATOR=TRMR 1K 10% C SIDE=ADJ {eTRN 30983 ET50x108

A3pS3 2100m3161 RESTSTOR®TRMR 20k {0X C 810E=ADy 17wTRN 0dill u3pR0}

A3RSY 06987260 RESISTOR 10K 4X 0SH ¥ TCw0em100 2u5ub Clai/baTnl002eg

. (862020 ONLY)

A3R5E 0698=7273 1 RESIAYDR 34,8K 1X (05W F TCuO¢@} QO FTLCTY ¢3ei/8eT0e)ladng
(862420 ONLY)

A3RSH 2100=2439 REAISTORTRMR 8K 10X C SIDE=ADJ {aTRN 30983 ET50X503
(862420 ONLY)

ASAS? 0698e7212 RESISTOR 100 1X ,08H F TCaOe=100 2496s C3=1/8070m100Rap
(862020 ONLY)

A3RSS 069827208 H RESISTOR 3,16K 1% ,05% F TCu04=yQ0 R4%4e C3ul/8eT0u}ibla

A3RS9 069827263 1 RESIATOR 13,3K X ,05K ¥ TCwO#el00 2484e c3sl/8e70e1332x5

A3RS0 06987260 RESIATOR 10K 1X ,09W F TCuQsei00 2u846 C3sl/8eT021002e0

A3Rb1Y 069847238 RESISTOR 1X 1X ,05% F TC®Qesl00 W46 C3=1/80T0u1001a0

A3R62 2100=2%16 4 RESTITOR=TRMR 100K 10X ¢ AIDE=ADJ jeTAN 73438 82RARICOK

A3R63 069847251 1 RESIATOR 4,22K {X ,05W F TC804e100 24846 C3el/BaTped22]e6
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Table 7-2. Replaceable Parts (86242D/86250D Change A)
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Designation Number Code
4384 06987277 | RESISTOR Si,1x 1% 088 ¥ TCmO4wi00 248U Clel/8eT0u5]12e
AIRES 0698=7260 REBIBTOR §0K §%X ,05W F TCEOew]00 2u84s t3el/8eT0nl00220
A3rbe 06987260 RESIATOR 10K 1% ,05w F TC=04=100 2u84s C3e)/B8aT001002=0
43R87 069827268 1 RESTSTOR 21,5K 1% ,0S4 F TC204#400 2u8ub C3=1/8=T0m=218200
A3R68 (86242D) 0698+7248 RESIATOR 3,14K 1% 05N F TCROsw{00 2usus Clei/8uTOalibial

(862420 ONLY)
A3R68 (86250D) 069847245 ! RESISTOR 2,37K L¥ ,05H F TCm04w100 2usus C3ai/8eT0u237(u6
(862500 DNLY)

A3R69 075700401 RESTSTOR 00 1% ,125W F TewQes100 24%46 CUm1/8mT0m]0fuF
A3R7p 069803044 1 RESISTOR 316 1% ,125W F TC®0¢mi00 248as Cinl/sB8aTOu3}bRaF
A3RTY 075700280 RESIATOR 1K 1X , {25k F TCrO4e100 2484b Cln}/8eT0e1001=F
A3R72 06987246 { AESTBTOR 2,61K 1% ,0SW F TCw0e={00 24840 Cim/8eT0wabi=i
AIRT73 06987284 RESIATOR 100K (X ,05W F TC®04=100 24846 C3e1/8eY0ei003=C
A3R74 069807270 RESISTOR 26,1K 1% ,08% F TCmO4e100 FYLITY C3wi/BuT0udbl2ed
A3R7S 069847253 RESISTOR S5,11K §X ,05w F 7CEQ#el00 20546 Clei/BuT0a8)ijal
A3RTS 0698a7238 1 REBISTOR §,21K 1% ,05¢ F TC204w100 FLLTT C3ni/BeT0={214nG
AIR7? 06983439 RESISTOR 178 1X ,125% F T¢®04s100 248ue Cdel/8et0e] T8RP
A3R78 0698=7236 RESISTOR 1K {X ,0SK F TCHO+e300 20846 Cisi/8270e1004=G
A3R79 069847267 i RESISTOR 19,6K 1X , 05K F TCHOes100 2484e tlsl/8eT0si96ReG
A3R80 06987284 RESISTOR 100K §X (05w F 1CU04al00 26848 C3s1/Bet0s1003=G
43RS 0698=7280 RESIBTOR 68,1K 1% O0%H F TCHO#w100 HIT) Cl=1/8eT0mpaiR=t
A3RE2 069847284 RESISTOR £00K 1X ,05W F YCuQeniO0 24846 C3el/8aT0el003=6
A3R83 2100-2%47 { RESISTDR=TRMR 50K j0x C 8IDEsADJ 1eTRN 30983 ETS0X503
A3R84 0698.7260 RESIBTOR (0K (X ,05W F YCm04mi00 20846 C3e)/8sT0m1002w6
A3R8S 069827260 RESISTOR 10K 1% 054 F TCu0seiOp 2u84p C3ai/80T0e1002e0
A38; 3101=3273 2 INITCHaBL DPDTeNS BUBMIN 24 {20VAC PC 28489 15011273
A382 3101-1273 SHITCHegL DPDT=NS BUBMIN 24 120vAC PC 28480 3101e3273
A3yt 1826=0092 2 IC 0p AMP 70e99 28480 18260092
A3l 182500319 3 It QP AMP T0s99 27014 LFIS6H
A3UY 1820=1543 { IC 8FR CMDS NON=INY KEX {oINP 01920 COUOSOAF
A3pd §820=1538 t I¢ GAYE CMOS NAND QUAD 2eINP 0{9an COUDYLAF
A3yS 18260387 1 It OP AMP T0w=99 21044 LF35TR
Alye 182620092 IC OP AMP T0w99 28480 18260092
A3VRY 19020554 2 DIODE=ZNR 10Y SX DO=15 PDwiW TCwe,08% 28480 190290554
A3yRa 1902=05%4 DIODE«ZNR j0V 5X D0e1% PDuik TCoe 04% FLILY) 1602=0554
A3val 19020041 3 DIODEeZNR 5,11V 3X O0u7 PDO 4N TCBe, 009K 28480 1902e004}
A3yRu 19023234 i O10DE=ZNA 19,6V 85X DO=7? pDu, 4w TCE4, 073X 28180 1902=3234
A3yRS 19023070 1 D70DE=INR 4,22V SX Dp=7 PDe 4y TCEs, 038K 28480 190203070
A3VRe 1902m0041 DIODE=ZNR S,1(V 5% DOe? PDm, 4N TCOw,009% 20480 19020044
Ay (B62500) 5086-7277 1 CBCILLATOR, 8,0012,46KZ,XeBAND(86250D ONLY)| 28480 5086-7277
Ak 5086-6277 RESTORED §086-7277; EXCHANGE REQUIRED 28480 5086-6277
Ag  (86242D) 508607274 1 08CILLATOR,5,9990R7,JeBAND (862420 ONLY) 20480 K086=7274
Al 5086-6274 RESTORED 5086-7274; EXCHANGE REQUIRED 28480 S086-6274
AS 5086e7215 1 MOOULATOR 28480 5084sT21S
AS 5086-6215 RESTORED 5086-7215; EXCHANGE REQUIRED 28480 5086~6215
Ae 8624260028 1 BoARD ABSEMBLY, ALC INTERCONNECT 28480 Bo2U2=60028
hoyhp 12511886 3 CONNECTORaPC EDGE ;S<CONT,/RON 2.RONS 28480 (2511886
AexA3 125191888 CONNECTOR=PC EOGE 13aCONT/ROW 2=ROWA 28480 (25121886
A7 8624250040 ! BOARD ASSEMBLY, FM INTERCONNECT 28480 86242060040
ATIL 12000907 H GCKET=1C 16aCONT DIP=SLOR 28480 12000507
ATMpg 12851=2313 2 CONNECTOR®BGL CONT 8KT ,04winN=B3Ce82 RND 2880 §251=2313
A7MP2 12512313 CONNECTOR®8GL CONT 8KY ,04=INw88Ce82 RND 28480 $2%1=2343
ATMPY 125192613 2 CONNECTOR=8GL CONT 8KT ,033=INwA8Ce8Z 28480 1281=2613
ATMPG 125102613 CONNECTOR=8GL CONT BKT ,033eINeB8CeAZ 28480 12812613
A7XAy 12511888 CONNECTORWPC EDGE §5.CONT/RO¥ 2.RONS 28480 12931886
Ag 86242260027 1 BOARD A8BEMBLY, REAR INTERCONNECY 28489 abRa260027
ABg1 12000507 80CKET=3C 16=CONT DIPe8LOR 28480 120020807
ABRI 069827234 RESTATOR 1K 1% ,OSW F TCBOewl00 2uS4s C3el/8=T0wi001ag
:9 (862420) 0960u0319 H T80LATOR (862420 ONLY) 28480 096040319

9 0960-0142 2 TSOLATOR ¥

(86250D) o (862500 ONLY) 28480 0960-0142

A1o (86242D) 096020319 180LATOR (862420 ONLY) 28uB0 09600319
A0 (86250D) 0960s0142 I80LATDR (862800 ONLY) 28080 0960=0142
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Table 7-2. Replaceable Parts (86242D/86250D Change A)

rence HP Part ot Mfr
Referenc Qty Description Mfr Part Number
Designation Number Code
CHASS1S MOUNTED PARTS
CRy 8629060005 { DEYECTOR ASSEMBLY, (OPTION 001D 28480 86290=60045
Dcy (862u42D) 095520091 1 DIRECTIONAL COUPLER(86242D, OPT 001D 28480 09552009
0CY (86250D) 0950=1579 { DIRECTIONAL CDUPLER (862420, OPT 001D 28480 098001579
D33 1990=032% 3 LEDayISIBLE LUMaINTZBOOUCD [FB5OMASMAX 28080 9108204403
FLY (86242D) 86342020009 1 FILTER ASBEMBLY, (862420 ONLY) 28480 86342920009
FLY (862500) 8625020029 i FILTER ABSEMBLY, (862500 ONLY) 28480 8625020029
Ji CONNECTOR, RF QUTPUT
J2 12%0e0118 1 CONNECTOR=RF 8NC FEM 8GL=HOLEeFR S0sQRM 28480 125000118
(EXT INPUT)
J3 1250m0083 2 CONNECTORmRF BNC FEM 8GLoHOLEwFR S0s0HM 284890 1250=0083
(F4)
Ju 12500083 CONNECTOR=RF BNC FEM 8GL=HOLEeFR 50=0HM 28480 1250=0083
(FREQ REPERENCE)
MRy 1250w13097 1 ADAPTERWCOAX RTANG Me8MA MeBMA 28480 12501397
(180L=FLTR)
MP2 1250-1397 ADAPTER=-COAX RTANG M~SMA M-SMA (MOD-I1S0L) 28480 1250-1397
P 125100483 i CoNNECTpR 3b=pIN M MICRO RIBBON 28480 1251=0483
@4 1853e02%2 1 TRANSIATOR PNP 81 T0a3l #DmiSQW FTBUMMZ 210480 188320282
' 1854e0072 1 TRANSISTOR NPN 2N30B4 81 TOwb6 PO 01928 NIOSU
Ri (862420) 0811e1227 2 RESISTOR 00 1% 12w Py TCEO+e20 1437 RE{Oei2uTVai0ief
(862420 DNLY)
R1 (86250D) 0811=26%0 1 RESISTOR 80 3X {2W PW TCm04w=30 28480 081i=23450
(862500 ONLY)
R2 (86242D) 08112880 1 REBIATOR 150 1X 12w PW TCm0ee20 284380 081 1=2880
(062420 ONLY)
Rz (862500) 08yy=1227 RESISTOR 100 1% (2W PW TCuOemp0 91637 RH{O0si2eT0a)0)oF
(862800 ONLY)
R3 21002930 ! REBISTOReYAR CONTROL CCP K 10% OBC 2u00 2100w2930
(POWER LEVEL)
RU 2100=2492 1 REGIATOR®YAR CONTROL CCP Sk 20% LIN 28480 21002492
(GALN)
81 31010070 2 SKITCH=BL DPDT®N8 MINTR ,SA& 125VAC/DC 28480 31040070
(RF OFF=ON)
82 31010070 SWITCHesl DPDT=Ng MINTR 54 125vAC/DC 20480 310320070
(ALC)
L} 311010108 i BWITCHaBL DPITeNS 8TD (SA 128VAC/DC doka0 3101=010¢4
(FMaNORMaPL)
Wy 8624260031 1 INTERCONNECT CABLE, REAR 28480 862426003}
83201741 2 CABLE=F| =REN 2840 16=CNDCT UL=2651 28480 8120e1711
£S5 12512615 s CONNECTOR {6=PIN M RECTANGULAR [ITLL 1281=2418%
w2 86242+60030 { INTERCONNECT CABLE , FRONT 28080 86242=60030
812001711 CABLE=P =RBN 284KG 16sCNDCT UL=gb51 28480 8120e1711
P& 125102618 CONNECYOR 16wPIN M RECTANGULAR 20480 1281=261§
L} 862422004} 1 CABLE, RF [80=MOD, 28480 862400041
Wy 8625080026 1 CABLE AB3Y, FM DRIVER, YELLOW 28480 8625060026
WS 86250260025 § CABLE ABSY, FM INPUT,GRN 10480 06250260028
W 86242=20043 1 CABLE, FILTER«DEY (OPTION 001 ONLY) 28480 Bba42=2004Y
ny 8625060028 i CaBLE Ag8Y, ALCeOET BRN, (OPTION 001) 204890 625060028
We 86242=20042 1 CABLE, Rf FILTERBULKHEAD 20480 8624220042
e 86250220012 1 CABLE, RF OUTPUT 20480 862500230082
Wi 86250=20013 1 CABLE, RF REAR QUTPUT (QPTION 004 ONLY) 20480 8625020083
LI 5020e915% 1 CABLE, RF 08C=130 ’ 28480 $020=915%
Wiz 8625060034 { CASLE MODULATOR DRIVE 20489 8625060034
86242-0017 1 PANEL. UPPER FRONT (86242D) 28480 86242-00017
86250-00024 1 PANEL, UPPER FRONT (86250) 28480 86250-00024
86250-00017 1 PANEL, LOWER FRONT 28480 86250-00017
§6250-00018 1 PANEL, LOWER FRONT (OPT. 001) 28480 26250-00018
8625000019 { PANEL, LOWER FRONT (OPT, 004 ONLY) 28480 86250000019
8625000021 [ PANEL, LOWER FRONT (OPT, 001/004 ONLY) 28480 8625000021
0370-1001 { KNOB=BASE 3/8 JGK ,125=[Ne]D 28480 037001001
(GAIN)
0370=1101 H KNOB=BASESPTR 3/2 08P ,{25«INeID 20080 0370e110}
(POWER LEVEL)
5040eb93b 1 LEVER, 8LIDE SWITCH (RF QFFeON} 284890 S040=6936
0864ped0052 1 LEVER, 8LIDE SWITCH (ALC) 28480 08640280052
160020560 4 CLAMP/MOLOER=CMPNT/CA (MI8C) 480 166000960
(FOR UNLEVELED LAMP)
08731=210 i NUT, LOCK (RF OUTPUT) 28480 08731=210
006929210 i PIN KEY (RF QUTPUT) 28480 008922210
08621920051 { HANDLE, DRAWER LATCH 28480 08621220051
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Manual Backdating Changes Model 86242D/86245A/86250D

Table 7-2. Replaceable Parts (86242D/86250D Change A)

Reference HP Part o Mfr
: . 0) Description Mfr Part Number
Designation Number L P Code
08621920052 i SCREW, DRANER LATCH 28480 0a6Ri=d0052
18601188 1 WIREFORM MUW 8LK OXD 28u890 1a60=1186
CHABSIS PARTS
86242400005 { DECK, MAIN 28480 86202%00008
8623000007 1 BRACE, FRAME, LEFT 28480 8623000007
86230w00008 ] BRACE, FRAME, RIGHT 2B8udo 8623000000
8960=0016 2 PLUG=HOLE TR=MD FOR ,125=DaMOLE NYL 28480 696000018
86242=00018 (] BRACKEY, MODULATOR MOUNTY 28480 8624200018
8624200007 1 BRACKET, RF CONNECTOR 28480 8624200007
86250=00020 1 BRACKET, DETYELTOR (OPTION 001 ONLY) gadko 862%0=00020
86250=00003 1 HEAT SINK, OSCILLATOR 28489 86250=00003
B86242«00008 i CLamp, DACILLATOR 28480 8620200008
REAR PANEL
08621220002 1 FRAME, DRAWER REAR 28480 08621220002
08621#0000% 1 CovER, REAR .11 08621=00008
69600046 1 PLUG=ROLE DOMEeHD FOR ,688=DeKOLE BRA H.LLYY (XYY

(FOR REAR PANEL RF DUT WHEN OPT, 004
NOT INSTALLED)

S040e03US H INSULATORECONNECTOR 28480 5040=034S
(FOR F¥ CONNECTOR)

ACCESSORIES
86342200001 1 SCALE,S,9»9,0 GHZ (B6242D ONLY) 28480 846342200001
86350200001 ] BCALE, 8,0-12,4 GHZ (862%00 ONLY) 28udo 86350=0000}
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Figure 7-1. A2 YIG Driver Assembly, Component Locations (Change A)
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A1 FM Driver Assembly, Component Locations (Change A)

A1 FM Driver Assembly, Schematic (Change A)



Model 86242D/86245A/86250D

Service

SECTION Vil
SERVICE

8-1. INTRODUCTION

8-2. Thissection 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 information for ser-
vicing and repairing. Service Sheet 1 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

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-level diagnosis in one
location and allows easy correlation between
function and specific circuitry.

8-8. YIiG-Tuned Oscillator

8-9. The YIG (yttrium-iron-garnet) is an electri-
cally tunable resonant structure, made up from a
single yttrium-iron-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

loop formed by a spinning electron. Because ofthe
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).

o

Figure 8-1. YIG Sphere Figure 8-2. YIG Sphere
in Non-Magnetic Field in Magnetic Field

8-11. 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.

YIG
SPHERE
e

Figure 8-3. Net
Magnetization Vector

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 of the RF field. The unique characteris-
tic of the YIG 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 YIG
sphere is tunable by varying the dc current
through the electromagnet that produces Ho. See
Figure 8-5.

8-14. The small YIG 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 YTO
YIG by a single loop of flat wire. See Figure 8-6.

Y

ELECTRO
MAGNET | |
e

YI6 L
SPHERE

TUNING
CURRENT

W

——

w) X
COUPLING
T0 RF LOOP
OSCILLATOR

Figure §-5. Increase
DC Magnetic Field

Figure 8-6. Coupling
RF and DC Magnetic
Fields to YTO YIG

8-15. MODULE EXCHANGE PROGRAM

8-16. THE A4 OSCILLATOR and the A5
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

Model 86242D/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.

8-21. Capacitors inside the instrument may still
be charged even though the instrument has been
disconnected from its source of supply.

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.

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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Locate defective module
using troubleshooting pro-
cedures and service sheets
in this manual.

Is a replacement module
on hand?

NO

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

Swap replacement module
and defective module.

Return defective module
to HP.

in US.A.

YES

*HP pays postage on boxes mailed

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

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

Put restored-exchange
module in spares stock.

'

Return defective mod-
ule to HP.

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

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

Open box carefully - it will be used
to return defective module to HP.
Complete repair report. Place it and
defective module in box. 8e sure to
remove enclosed return address
label.

Seal box with tape provided. Inside

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

Figure 8-7. Module-Exchange Procedure

8-3
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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, if it 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
amplifier should be replaced, since the inputs
should not draw current.

84

Model 86242D/86245A/86250D

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 isopropy! 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 DS1 is described in Figure 8-8.
Use the following procedure to test the UN-
LEVELED lamp:

a. Connect DSI cathode (short lead) to ground.

b. Connect a [78-ohm resistor between DSI1
anode and +5V. If the lamp is good, it should
light.

NOTE

The diode current must be limited to
30 ma to prevent damaging a good
LED.
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UNLEVELED LAMP DS1 REPLACEMENT PROCEDURE

DS1MP1
BLACK
FRONT  sLoT MOUNTING
DS1 PANEL CLIP
UNLEVELED 1400-0825
LAMP

1990-0325

FRONT PANEL

DETAIL A

=

REMOVAL PROCEDURE:

a. Remove RF Plug-in from mainframe, and remove A2 board from RF Plug-in.

b. Push DSI out back of front panel with thumb, or eraser-end of a pencil. Unsolder anode
and cathode leads.

WARNING

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 DS1, and white-orange-purple
wire to cathode (short lead) of DS1.

NOTE

On some Light-Emitting Diodes (LED) the leads are the same
length and the cathode is distinguished by a white dot.

b. Slide DSI1 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 DSI until lamp clicks into clip.

CAUTION

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
8-5
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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 fypical.
Capacitors may be omitted or resistors jumpered.

Screwdriver adjustment O Panel control

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., 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 of 2)
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@ Denotes Junction FET with P-type base.
@ Metal-Oxide-Semiconductor Field Effect Transistor (MOS-FET)
o—0

Feed-through capacitor (shunt capacitor, commonly used for by-
passing high frequency currents to chassis.

Low Current Ground

1 Internal Detector Ground

9 High Current Ground

<7 A Frequency Reference Ground

Buffer

:> Operational Amplifier (integrated circuit)

NAND Gates

ﬂ Jumper Wire

Figure 8-9. Schematic Diagram Notes (2 of 2)
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Model 86242D/86245A/86250D

SWEEP RE FUNCTION
OSCILLATOR PLUG-IN BENERATOR 0SCILLOSCOPE
| JRean PANEL) ————— . -
‘l CHEHE D o
INPUT o Sl eyt
5002 ald G
J quTPUT ~<olo o
CRYSTAL
DETECTOR
DIRECTIONAL
CONPLER 10d8 CRYSTAL
MATHLINE ATTENUATOR DETECTOR
— ) —
Control Settings:
8620C:
FULL SWEEP Mode selected
TIME-SECONDS. . . .. .. i .1 —.01
TIME-SECONDS Vernier . ................. Fully Clockwise
MODBIE : . . o555 o s e 5 £ 25 0 e s 6 55 2 e mienin 57 3 25510 AUTO
TRIGGER. .. .. . INT
RF BLANKING/OFF (rear panel). ........... RF BLANKING
DISPLAY BLANKING/OFF (rearpanel) . .............. OFF
1 kHz SQ WV/OFF (rearpanel) ...................... OFF
RF PLUG-IN:
REOFF-ON ... et e c e ON
POWERLEVEL ........ ... ... ........ Fully Clockwise
ALCOWILEN wws o v s mmms s smem s 4o s o 5 5 Somm s o wm s 8 5 wn EXT
ALCGAIN ... snmms s smms 55 w0 83 wmi s s ns 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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SERVICE SHEET 1
TROUBLESHOOTING BLOCK DIAGRAM
General

The Troubleshooting Block Diagram, Figure 8-12,
shows the overall RF signal path of the RF plug-in.
Tuning current is supplied 1o the A4 YTO Assem-
bly by the A2 YIG Driver Assembly. The Al FM
Driver Assembly provides up to 150 MHz devia-
tion at low frequency rates and a maximum of 10
MHz deviation at high frequency rates, Leveling
control of the RF output power is provided by the
A3 ALC Assembly. The A3 ALC Assembly may
be externally modulated using the HP B755A/B
Swept Amplitude Analyzer.

A2 YIG Driver Assembly

The A2 YIG Driver Assembly processes the tun-
ing voltage from the HP 8620C mainframe to pro-
vide proportional tuning current and applies this
current 1o the YTO main tuning coil

Bias for the YTO, Y1G ON/OFF control, and fre-
quency reference voltage are also supplied by the
A2 YIG Dniver Assembly.

A3 ALC Assembly

The A3 ALC Assembly provides leveling control
of the RF output power. This is accomplished by
controlling the amount of current to the PIN mod-
ulator. Leveling control may be external with a
crystal detector. external with a2 power meter, or
internal (Option 001).

In external crystal detector leveling mode, level-
ing is accomplished by an input from an external
crystal detector of between —55 and ~525 mV
to front-panel EXT INPUT connector.

In external power meter leveling mode, leveling
is accomplished by an input to front-panel EXT
INPUT connector from power metler recorder
output.

Internal leveling (Option 001) is accomplished in
the same manner as external crystal detector level-
ing excepl a coupler and detector are installed in
the RF Plug-in.

A1 FM Driver Assembly

The Al FM Dnver Assembly provides for fre-
quency modulating the RF output signal with
frequency modulation rates of up to 2 MH2
with frequency response of +1.5 dB.

Rear-panel FM-NORM-PL switch selects narrow
deviation (NORM), Wide deviation (FM) or phase-
locking (PL) FM modes of operation.

A5 Modulator/Amplifier Assembly

The 86245A RF Plugin provide greater than
50 mW leveled output power. This high-power
cutput is accomplished by use of a GaAs FET
amplifier shown in Figure B-11. This amplifier is
highly susceptible to static discharge, therefore,
no attempt should be made to disassemble or
repair the A5 Modulator/Amplifier Assembly.
Any attempt to do so will resultin voiding of
the warranty.

CAUTION
remove

cover of
MODULATOR/AMPLIFIER Assembly
as static discharge to amplifier pins
could cause damage.

Do not

Figure 8-11. GaAs FET Amplifier
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SERVICE SHEET 2
A2 YIG DRIVER ASSEMBLY, CIRCUIT DESCRIPTION

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 @

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 (@)

When the mainframe is in CW or MANUAL, and the FM-NORM-
PL switch is in NORM, Q6 activates K 1.

Inverting Amplifier @

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

4 SERVICE SHEET 1

Service Model 86242D/86245A/86250D

Regulated Bias Supply )

US supplies a reference voltage from pin 4 to (+) input pin 3 of internal op-amp. R9, R10, C2 filter this
voltage. The internal op-amp adjusts the voltage at its (—) input to match the voltage at its (+) input.
Since R12,.R13, R15 make a voltage divider, the output will be a higher voltage than the reference. R13
(BIAS) adjusts this voltage. R11 and C3 compensate the internal op-amp as a function of frequency.

A buffer transistor in U5 drives Q2 (on chassis) through R7. Over-current is sensed by another transistor in
US which monitors the voltage across R3.

VR2 protects against overvoltage surges. If overvoltage persists, VR1 triggers Q5 and blows F1.
Current Source Ampl ©

U3 senses the voltage at the bottom end of R1 (on chassis) and makes it the same as the voltage supplied to
its (+) input (from the Inverting Amplifier). Q7 and Q1 (on chassis) buffer the output of U3, Relay K1B
switches R2 in series with the main tuning coil and also capacitors C12 and C13 across the coil to reduce
residual FM.

R38 damps ringing of the tuning coil. CR1 and VR3 protect the driver transistors against back EMF.
Restart @

If the Regulated Bias Supply is not on, Q3 conducts, turning Q1 ON. This activates Q2, stopping current
flow through the main tuning coil. When the Regulated Bias Supply rises to + 5 volts, Q1 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 R1
(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
coil.

Also, an adjustable reference voltage is summed in to determine the fixed value of the current through the
main tuning coil. VR4 and VRS 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 (®)

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.
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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 voliage 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 dc
reference voltage across the POWER LEVEL control R1, 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 CR1. 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 Comp 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 o

General. In INTernal mode (Option 001 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 U1B, a noninverting amplifier U1A, clamping diodes,
slope and offset controls, and associated circuitry. The tuning
ramp voltage is applied to the inputs of a dual operational
amplifier Ul. The ramp sweeps between 0 and 10 volts and,

depending upon the value of the ramp voltage at a given frequen-
¢y, an output voltage is produced by both amplifiers. The outputs
are routed through FET Q11 to the reference amplifier U6A. Ql1
is OFF in the EXT mode.

Amplifiers U1A and U1B. The tuning voltage is applied to the
inverting inut of U1B, 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 UlA. 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
R31 (—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-going 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 siope of the ramp is controlled by gain adjustments R32 (+S)
and R33 (—9S). 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
CR12, 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 CRI11
and CR13 are temperature-compensating diodes.

Power Level Reference @®

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 UGA,
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 Q11 when in the INT leveling mode (Option 001
only).

Power Meter Preamp (@

When the internal XTAL/PM switch is in the PM position, Q12 is
ON. This connects the ALC EXT INPUT to the Power Meter
Preamp U6B. The dc gain of U6B is — 1 to allow for the O to +1V
output of the power meter. The gain, set by R11, R12, R13, and
C3, increases to —38 at frequencies above 100 Hz to compensate
for the slow response of the power meter.

ALC Preamp @

In the ALC OFF mode, Q13 is ON to connect ALC Preamp US5 to
ground through resistor R2. The voltage from the front-panel
POWER LEVEL control is amplified by —1/2 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 TP35, 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 US through
R9 and Q17 ( o ). The ALC OFS (offset) R53 compensates
for the voltage offset of ALC Preamp U5 and ALC Main
Amplifier U2.

When the internal ALC XTAL/PM switch A3S2 is in the PM
position, Q15 is ON and Q13 and Q14 areOFF. 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 R14,
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 TPS, will be zero when the ALC is leveled. R21 and
C21 prevent U5 from oscillating.

Sample and Hold Control @

Q23 is turned ON and Q22 ( Q ) is OFF in the SQ WAVE
modulation mode. This connects the source of Q23 to the EXT
AM (L) input. R84 keeps Q19 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
Q19 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 —10V. U3 buffers this output
and symmetry adjust R83 (SYM) controls the charge and
discharge of C13 through CR19 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 Q1 ( (f) ) to be ON at all
times. U3E buffers the output of U4D. Cl4 is charged through
CRS 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 Q1, 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.



ALC Main Ampl (D

When in ALC OFF mode, Q4 connects the ALC Main Amplifier
U2 to the internal Gain control R19. Q1 normally connects R19 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 integrating
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, QS switches C6 across U2 to compensate for
the slow response of the power meter.

When the RF signal is blanked during square wave modulation,
Q1 switches OFF and the output of U2 stays constant within 50
mV. 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. Q16 ( B ) connects INT DET GROUND to U5
and U2. U2 and associated circuitry operate in the same manner
asin 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
unleveled 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 (@

The resistance between U2 and the PIN Diode Modulator is 3.26K
until the current rises to about 1.6 mA. 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 1K when CR3 conducts.

RF Blanking {)

Q21 provides 30 mA of drive current to the PIN Diode Modulator

when the output of U4A ( G ) 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,
CRS, CR14 and U3F during 27.8 kHz square wave modulation.
This enables sample and hold FET QI to turn OFF before the REF
is blanked.

INT Blanking/Clamping Control (&

The 1 kHz squarewave, RF blanking, and Marker signals are sum-
med into the emitter of Q20 by CR10, CR16 and CR18. 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 Q10 and to
U4A in the Sample and Hold Control section.

The collector of Q10 is normally —20V, holding Q3 OFF. When
the output of U3D is + 10V (when 1 kHz SQ WV, RF Blanking,
or markers are HIGH), the collector of Q10 goes to 0V, turning
Q3 ON. This clamps the output of the ALC 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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A3 ALC Assembly, Schematic
‘ SERVICE SHEET 3

Service Model 86242D/86245A/86250D

SERVICE SHEET 4
A1 FM DRIVER ASSEMBLY, CIRCUIT DESCRIPTION
General

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 R1. High frequency FM signal level is adjusted by R2 (HI F). In PL the
ratio of R1 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 1s OFF and C3, C4 and R9 form an RC high pass filter (approximately 150 Hz at 3 dB point). Also, QI
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 @&

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 Q10. Current through
QS8 (approximately 8 mA) is set by R11. The output (TP4) is held to within 100 mV of the input.

Differential FM Driver @)

Transistors Q4, Q5, Q6 and Q7 form a differential cascode amplifier; Q6/Q7 form the differential amp
while Q4/Q5 are common base stages. Resistors R16,R17;/R30!and R31 set bias voltages (approximately
2.5V). R22 and R23 set quiescent dc collector current (approximately 100 mA). R13 and R15 return the col-
lector current to the +20V supply. R25 (OFS) nulls quiescent current through FM coil.

Cl16, C17, C18, and R21 (““LF*"), and C15 and R20 (‘‘HF’") compensate for FM coil frequency response;
R14 (*‘Q’’) adjusts the Q of the FM coil. For Option 008 (MLA Upconverter), W4 and W7 are removed;
W5 and W6 are added. This provides positive FM sensitivity.

Low Freq Amp G

The signal developed across C6 and C7 is inverted and amplified by Ul. Gain is adjustable from 0 to +2 by
RS (LO F). For Option 008, W2 is removed and W1 and W3 are added. This provides positive FM sensitivi-
ty (U1 does not invert signal).
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Model 86242D/86245A/86250D
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A1 FM Driver Assembly, Schematic
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Figure 8-24. Location of Test Points and Adjustments, 862454
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Figure 8-26. Major Assembly and Component Locations, Bottom View, 86242D/86250D (Option 008)
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Figure 8-27. Major Assembly and Component Location, 8624 D/862500
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Major Assembly and Component Locations,
86242D/86250D

Location of Test Points and Adjustments, 86242D/86250D
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EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewlett-Packard Ges m b H
Handelskal 52

P.0 box 7

A-1208 Vienna

Tel- (0222} 351621 to 27
cable HEWPAK Vienna
Telex 75323 hewpak 3

BELGIUM
gexden -Packard Benelux

Avenue de Col-Vert 1
kﬁvoenkraaglaan]

1170 Brussels
Tei, (02) 672 22 40
Cable PALOBEN Brussels
Telex 23 434 paloben bru

CYPRUS

Kypronics

IB Greqonos & Xenopoulos Rd.
1152

CV Nlcnsin

Tel: 45628/29

Cable KYPHUNICS PANDEHIS
Telex, 3

CZECHOSLOVAKIA

Vyvojova a Provozm Zakladna
kumnych Uslavy v Bechowicich
R-25037 Bechovice u Prahy

Tel 8993 41

Telex, 121333

Institute of Medical Bioaics

Vyskumny Ustav Lekarske| 8ioniky

Jedlova &

CS-88246 Bratislava-Kramare

Tel 44-551745-541

DOR
Entwicklungslabor der TU Dresden
Forschungsinsttut Meinsberg

= lWnIclhglmlMeir\slwrg
Telex 112145
Export Contact AG Zyerich
Guenther Forgber
Schlegelstrasse 15
1040 Berlin
Tel 427412
Telex 111889
DENMARK
Hewlett-packard A/S
Datavey 52
DK-3460 Birkerod
Tel: (02) 81 66 40
Cabte' HEWPACK AS
Telex: 37409 hpas dk
Hewlett-Packard A/S
Naverve) 1

DK-8i Silkebovg
Tel (06) 82 71 66
Telex: 37409 bpas dk
Cable' HEWPACK AS

FINLAND

Hewleit-Packard OY
Nahkahousuntie 5

£.0 Box 6

SF-00211 Hclsinll 21

Tel. (90) 692303

Cable: hEWPACKOY Helsink
Tetex: 121563 HEWPA SF

FRANCE
Hewlett-Packard france
Ouantier de Courtaboeut
FBone Postale No. 6

Cable: HEWPACK Orsay
Telex: 600048
Hewietl-Packard France
Agency Rfmonala

Chemm dcs Mouilles
FEBI!D Ecully

Tel (78) 33 8125,
Cable HEWPACK iculy

Hewlett-Packard France
Agence Régionale
Péricentre de {3 Céprere
Ghemin de 1a Cépiére. 20
£-31300 Toulouse-Le Mirail
Tel:(61) 40 11 12
Cable HEWPACK 51957
Telex 510957
Hewlett-Packard France
Ageace Régionale
Agroport principal de
Marsedle-Marignane
F-13721Marignane
Tel (31) 89 12 36
Cable’ HEWP&CK MARGN
Tetex. 430770
Hewlett-Packarg France
égence Regionaie
a Avenue de Rochester
£ 35014 Rannes Cédex
Tel (99) 36 33 21
Cable HEWPACK 74912
Telex 740912
Hewlent-Packard France
Agence Régionale
74 Alige de la flobertsay
F-67000 Strasbourg
Tel (88) 35 23 20i21
Telex. 830141
Cable, HEWPACK STRBG
Hewlett-fackard france
Agence Régionale
Centre Yauban
201, rug Colbert

Te) (20) 51 44 14

Telex 820744
Hewlett-Packard France
Cealre d° Aftaires Pars-Nord
Bavmen! Ampére

Rue de La Commune de Pans

B 3
£-93151 Le Blanc Mesnl Cédex
Tel: (01} 931 88 50

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Vertnebszenirale Frankfurl
Bernerstrasse 117

el {0611
Cable HEWPACKSA Frankiurt
Tel: {0611)

Cable HEwPACKSA Franktynt
Telex: 04 13249 hptimd
Hewleti-Packard GmbH
Technisches Buero Boblingen
Herreabergerstrasse 110

D-7030 BGbll en Woremberg
Tel (0703}‘

Cable. HEPAK Bbblmuen
Telex 07265739 bdon
Hewlett- Packard GmbH
Technisches Buere Dussetdort
Emanuel-| Leut!e -Str.1 (Seeslem)
D-4000 Dussaldorf i1
Tel. (0211) 39711
Tetex' 085/86 533 hpdd d
Hewlen-Packard GmuH
Techoisches Buero Hamburg
Wandensirasse 23
D-2000 Hnmbur
Tel: (04(2 1393
Cable HEWPACKSA Namburg
Telex. 21 63 032 bphn d
Hawlett-Packard GmbH
Technisches Buere Hannover
Am Grossmari &

D-3000 Hannover 91
Tel. {0511) 46 50 01

Hewlett-Packard GmbH
Werk Grogtzingen
Ohmstrasse §

0-7500 Karlaruke 41

Tet: (ﬂ?Zlé 69 40 06

Telex 07-825707
Hewfent-Packard GmbH
Techmsches Buero Nuremberg
Meumeyer Str, 30

D-8500 Nurember:

Tel (0911) 56 30 8385
Telex 0623 860
Hewlen-Packard GmbR
Techmisches Bugro Munchen
Untefhachinger Strasse 28
ISAR Center

0-8012 Ottobrunn

Tes {089) 601 30 61,7

Cabls HEWPACKSA Munchen
Telex 0524985
Hewlett-Packard GmbH
Technisches Buero Berlin
Xeh Strasse 2-4

D-1000 Barlin 30

Tel' (030) 24 90 BE

Telex; 18 3405 hpdin d

GREECE

Kostas Karayannis
08. Omiro Streel
GR-Athens 133

Tel, 3237731

Cable: RAKAR Athens
Telex 21 59 62 rxar gr
Anzl cal Only

CO 6 Fap:lhanassmu & Co.
Marm 17

GR - Athens 103

Tet, 522 1915

Cable INTEKNIKA Athens

Telex: 21 5329 INTE GR

Medical Only

Technomed Hellas ud.
52.8%00ula Streel

GR - Athons 135

Tel- 362 6372, 363 3830
Cable:ETALAK athens

Telex, 21-4683 ETAL GH

HUNGARY
MTA

MUszerugy, és Méréstechnikal
Szolgatata

Leain Kl 67

1391 Budapest VI

Tel' 42 03 38

Telex 22 51 14

ICELAND

Medical Only

Elding TradmgTCompany Inc
Halnarhvoh - Tryggvatoly
IS Reyk v K

cable: ELDING Reykjavik

IHAN

Hewlett-Packard Iran Lid,
No. 13, Fourteenth S
Miremad Aveoue

PO 8ox 41,2413
IR-Tghran

Tel: 851082-7
Telex; 21 25 74 khemn it

IRAQ
Hewlett-Packacd Trading Co
4/1/8 Mansoar City
Baghdad
Tel: 5517827
Telex. 2455 hef a\raq 13
Cable HEWPAE

Baghdad Irag

IRELAND
Hewlett-Packard Lid,

King Streel Lane
GB-WInnuuh Wokmgnam
Berks

Tel {0734) TB 47 74

ITALY

Hewlen-Packard lialaoa $ p.A.

Vra Amengo Vespuco 2
Casella postaie 3645
1-20100 Milano

Teb (2) 6251 (10 ines)
Cable, HEWPACKIT Milang
Telex 32046

Hewlgh-Packard l\aliana S p.A.

¥ia Pretro Maroncelh 40
{ang Via Visentin}

Tetex 41612 Hewpack!
Medical only

Hewlen- Packava Italiana $ p A
v.; o Aghiaror. 7

7 sa
Te< ( 50123204
Telex 32046 via Milano

Rewlett-Packard Haliana $.p.A
Via G Armellim 10
-00143 Roma

Cable HEWPACKIT Roma

Hewle-Packard Ifahana $ p.A.

Corsp Giovanm Lanza
1-1031 Tarino

Tel: (011) 682245/653308
Medical/Calculatars Oaly

Hewlett-Packard I(aliana S p A.

Via Princige Nicola 43 GIC
1-85126 Catania

Tel:(095) 37 05 04
Hewlett-Packard ltaliana $.p A
Via Ameriga Vespucar, 9
1-80142 Napoli

Ter (081} 33 77
Hewlelt-Packard ltahana S p A
Via E, Mas:. 9.PB

1-40137 B

Tel 1051) 30 887

AI-Khaldnya Trading &
Conlracting Co
Box 830-Sant
Kuwait
Tel: 424810-411726
Telex. 2481 areeg kt
Cable' VISCOUN

LUXEMBURG
gn;dm -Packard Benetux

Avenue du Col-Vert, 1,
Groenkraaglaan)

-1170 Brussels
Tel, (02) 672 22 40
Cable PALOBEN Brussels
Teiex 23 494

MDROCCO
190 BM Brahim Roudani
asablanca

Ca ble
Telex, 23733

Gerep-Casa

NETHERLANOS
Hewlen-Packard Beoelux H V
Van Heuven Goedhartiaan 121
P.0. Box 667

HL-1134 Amslslveen

Tel. (020) 47 20 2

Cabte' PALOBEN Amslemam
Tetex: 13 216 hepa nl

NORWAY
Hewlen-Packard Norge A/S
Nesvesen 13

Box 149

N-1344 Haslum

Tek: {02) 83 83 60

POLAND

Biuro Informac)i Techniczne;
Hewlett-Packarg

U1 Sawki 2, 6P
00-Fdwarszawa

Tel: 95861395187

Telex £1 74 5% hepa pl
UNIPAN

Z3klad Doswiadczainy
Budowy Aparatury Navkowe;
U1 Krajowe| Rady Narodowel 51455

Telex 81 46 48

Zaklagy Naprawcze Sprzety
z Medyczneg oP o
lac Komuny aryskie]
90-007

Tel: 334 M 337 83

PORTUGAL
Telecira-Empresa Técnica de
Equ:pamentas Eléctricos S.3.1.1
Rua Rodti o da Fonseca 103
PO. Box

P-Lisd

Tel u T’E

Cadle. lECT RA Lisbon

Telex 12538

Medical only

Munanier

\n[elcamblo Mundhal de Comércio

Av A A de A u4ar 138

P.0 Box 2]

P- Llsbon

Tel {19} 53 21 31/7

Cable INTERCAMBIO Lisbon
RUMANIA

Hewlett-Packard Repraemama
B89 N Salcescu

Buc

Tel, l580231!38885

Telex, 10440

LLRUC.

Intepnnderea Peatry
Intratinerea

Si Repararea Ulilajelor de Calcul

B-dul prof Dlmnme Pompei §

Bucharest-Sectory) 2

Te) 12 64 30

Telex: 11716

SAUDI ARABIA

Modera Elecirome Estabishment
King Abdul Aziz sir.{Head oliice)
PO Box 1228

Jeddah

Tel: 31173-332201

Cable: ELECTRA

P 0 Box 2728 {Survice cenler)
Riyadh

Tel, 62596-66232

Cable: RAOUFCO

SPAIN

Hewlent- Packard Espafiolz, S A
gerez Call

Teh(1) 453 26 00 {10 hnes)
Telex- 23515 n

Hewlet-| Packam Espadola, § A
Milanesado 21 2
E-Barcolona 1

Tel {3) 203 6200 (5 lines)
Telex 52603 hpbe e

Hewlett- Packaru Espahola S A
&v Ramdn y Cajal

Edificio Sevilla, u!zma 9.
£-Seville 5

Tel. 64 44 54/58
Hewlett-Packard Es|
t’dmcvo me w7
E-Bilb:

Tel: 23 83 06123 82 06
Calculatars Only

Hewlett- Pankard Espaﬂola S.A

Gran Via Fernando £ Catdhico, 67
E-Valancia-8

Tei- 326 67 28/326 85 55

hol2 S A.

SWEOQEN
Hewlett-Packarg Sverige AB
Enlghetsvigen -3

k

ac

$-161 20 Bromma 20

Tel' (08) 730 05 S0

Cable MEASUREMENTS
Stockholm

Telex' 10721

Hewlett-Packard Svenge AB

0sira Vintérgalan 22

§-702 40 Orebro

Tel (019) 14 07 20

Hewlett-Packaid Svenge AB

fratallsgatan 30

$-421 32 V4stra Frélunda

Tel {031) 49 09 50

Telex, 10721 ¥ia 8remma Office

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Zurchersirasse 20

PO 8ox 307

CH-8952 Schllaren-Zurich
Tel' {01} 730 52 40/730 18 21
Cable HPAG CH

Telex, §3933 hpag ch
Hewlet-Packard (schwewz) AG
Ch3leay 8loc 19

CH-1219 Le Li nnn-Ganeva
Tel (022} 96 0

Cable- HEWPACKAG Geneva
Telex 27 333 npag ¢

SYRIA
Medical/Calculator only
Sawah & Cp

Place Azmé

B.P. 2308
SYR-Damascus

Tel 16367, 19697, 14268
Cable SAWAR, Damascus

TURKEY

Terekum Engineenng Bureay
;0 ‘ 37

eyodiu

TR- lflanbul

Tel, 49

Cable- TElEMAT!ON Istanbul
Telex 23609

Medical only
£MA

Muhandislik Kolleki Sirkete
Adaxale Sokak 41/6
TR-Ankara

Tel" 175622

Analytical only

Yilmaz Ozyurek

Milli Mudalu Cad No. 18/6

03 09
Telex: 42576 ozek r

UMITED KINGDOM
Hewlelt-Packard Lid.

King Sireet Lane

GB- wrnnerah Wokmqmm
Berks. 8611

Tel (0734) TE 4? 74

Cavle: Hewpie London
Telex 84717879

Hewlent-Packard Lig
Trafalgar Hause,
Navigation Roag
Altrincham
Cheshire WAT4 1Y
Tel, (069) 928 6422
Telex. 663088

Hewlett- Packavd Ld

I}sremvd Rise

Oudley Road
Halesowen,

West Miglands B62 350
Tel' (021) 550 9914

Hewfeti-Packard Lig
Wedge House

799, London Road
GB-Thornton Reath
Sufrey CR4 BXL

Tel {01) 634 0103/8
Telex 946825

Hewlen-Packarg Lid

/o Makro

South Service whotesale Centre
Wear Indusiriai Estate

Washington

G8-New Town, County Dumam
Tel Washington 464001 ext 57/58

Hew\en Packard Ltd
Wesley 51

GB Castleford

West Yorkshire WF1Q 1AE

Tel {09775) 50402

Tetex 557358

Hewlett-Packaco Ltd

1, Wallace Way

G8- Hllchln

Bert

Tel t0462) 5282“5670—1
Telex 8

Hewlel:| Packam L

2C. Avonbeg \nduslna\ Estale
Long Mile R

Dublin 1

Tel: Uublm 509458

Tetex: 30439

USSH

Hewletl-Packard

Representatve Office USSA
Pokravsky Bautevard 4/17-KW 12
Moscow 101000

Tel 294-2024

Telex 7825 hewpak su

YUGQOSLAVIA

Iskig- standavdmewlen Packard
Miklosiceva 3

61000 Ljubl, lna

Telb, 3158 79/32 16 74
Telex 31583

SQCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:

Nea«leﬂ -Packarg Ges.m.b.H

A-1205 vienna Austeia
Tel. {0222) 35 16 21 to 27
Cable HEWPAX Vieana
Telex 75923 hewpak 2

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE CONTAC‘I’:
Hafwieana:kard SA
Mediterranean and Muddle

East Operations

35, Xolokotron! Street

Piatia Kefallariou

GR-Kifissia- Athens, Greece

Tel 8080337/359/429

Telex 21-6588

Cadle: HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlett-Packard § A

7. rue rlu Bans-du-Lan

CH- 12\7 Meyrin 2 - Geneva
Swizerland

Tel. {022) 82 70 00

Cable: REWPACKSA Geneva

Telex: 31 06 17 Telex 092 3259 Telex; B47178/84817% Telex: 16621 hpnas o Telex, 339105 Telex 224 86
HAWAI MICHIGAN R
“Rid; t 2875 So Km Streel 23855 Research Drive
Tel (?1&4:;::6-6155 Honolulu 96814 Farmington Hills 48024 10535 Harwin Dr
646 W. Norih Markel Blvd Tel (808) 955-4455 Tel (313) 476-6200 Houston 77036
ol Sacramento 95834 Telex 723705 724 West Cente vt Tel {713) 776-6400
8230 Wmtesburg O, SE Tel (916) 929-7222 Kalamazoo 490 205 Billy Milchell Road
P.0. fox 4207 ILLMOIS L 156 Wyatt Drive San Antonfo 78226
Huntsville 35802 9606 Aero Dnve 5201 Totiview Or. Laa Cruces 88001 QKLAHOMA Tel, {512) 434-8241
Tel (205) 881-4591 PO Box 23333 Rolli muadcws 60008 MINNESOTA Tel. (505) 526-2484 P.0. Bax 32008 :
Medical Oni San Diego 92123 Tel: (31 2400 M. Prior Ave TWX' 910-5983-0550 II(Ilhorna City 73132 TAH
ey vauly i Tel: {714) 279-3200 TWX: 91(}537 2250 St. Paul 55113 NEVIVBRE Tel {405) 721-0200 2160 South 3270 West Street
Reom 2 ' COLORADO (NOIANA Tel: (612) 636-0700 & Atomation Lane OREGON ,s:;u(é%eg ;:Zr_tmalm
Birmingham 35209 5500 South Ulster Packway 7301 North Ave P Computer Park 17830 SW Lower Boones
Tel (203) 942-208112 Englewood 86110 Indianapalis46250 “Jackson Albany 12205 F""‘; Road VIRGINA
ARIZONA Tol (303) 771-3458 Tel (337)842-1000 Medical Service oly Tel (518) 458-1550 Rf“:;é';; L £.0 Box 12778
2336 € Magnoha St. CONNECTICUT TWX: 810-260-1797 Tek: ‘50” 9“* -6 201 South Avenue o 7 Koger Exec. Cente
;"tw{gsglzx ggga‘fa g 12 Lunar Onve 10WA MISSO ﬁu{ ?:)u sie 1zsm fEiNzNSVDL""'A -‘;‘we
€ } 244-1361 H 2415 Hemz Road $4131 Col A ol 4 1t Zeta Dove
212 Easz Aragon Rd Teﬁzng)v g?gsss\ lows City 5224 Ka,?,,?c“'."’“%., :;7 TWX 510-253- sss\ Pittsburgh 15238 Tet: 18041 46' 4025r6
Tucso TWX 710-465-2029 Tei: {319) 33&9456 Tel, (816) 763-3000 550 Pe,,,,m,, HIl Office Park Tel. (412) 782-0400 ;9(‘)4&3;:
Tel (502) 294 3148 CEORIBA KENTUCKY TWX 910-771-2087 rr 4450 1021 Bth Avenue mcnmx;nqar& ,?nngs Road
‘ARKANSAS PO Box 24210 Medical Orly 1024 Execulive Parkway T B 2% sss0 e E e gnyaas P Ter 4804) 2853431
Medical Service Only zsos W 0Oaklang Park Blvg Alianson Square S1. Louis 63141 5858 East Molloy Roag Tel. msl 265-7000
P.0 Box 5648 Lauderdaie 33311 3901 Atkinson Dr. Tel (314) 878-0200 S{racuse 13211 TWX 510-680.2670 WASHINGTON
Brady S!zuon I‘el (305) 731-2020 Suite 407 Atkinson Square Tel: (315) 454-2486 Bellstietd Oftice Pk
Loulsville 40218 NEBRASKA TWX 710-541.0482 o 1203-114th Ave S £
Litile Rock 72235 < Jacksonyite Medical 0ol SOUTH CARGLING Gellevue 98004
Ter (501) 376-184 wedical Service onl 18 {562} 4551573 7071 Mercy Road 1 Crossways Park West §341-0 N Trenhalm Road Tel- (208) 4543971
Te: (904) 398- i Woagbury 11797 Columhia 29260 e | %
CALIFORMIA e [904) 398-08! LOUISIANA Suite 10 TWX 910-443-2446
£ 0 Box 840 Omaha 68106 Tel (Sls: 21-0300 Tel, (803} 782-6493
1430 East Orangethorpe Ave £ 0. Box 13910 % 840 maha el .
Fullerton 92631 6177 Lake Elenor Dr, 3225-29 Wiliams Boulevard Tel. {402) 382-0348 TENNESSEE WEST VIRGINIA
Tel. {714) 870- 1000 Orlando 32809 Kanner 70063 NEW JERSEY NORTH CARDLINA *Knoxville MedicatAnalytical Oniy
Tel: (305) §59-2900 Tel. {504) 443-5201 PO Box 518 Medical Service onl Charleston
3939 Lankershum Boutevard W. 120 Century Ro { Tel' (304) 345-1640
Nerth Hollywood 21604 P.0 Box 12826 MARYLAND Paramus 07652 1923 Nanh Mam Streel Tel' {615} $23-502;
Tel 213) 877-1282 Pensacola 32575 §707 Whitestone Road High Point 27262 WISCONSIN

TWX- 910-489-2671
5400 \West Rosecrans Blvd.
0. Box 92105
World Way Postal Center
Las Angeles 30009
Te! (213} 970-7500
Los h eles
Yel c213) 778-7500
3003 Scorl Boufevard
Santa Clara 95050
Tel, 1408) 248-7000
TWX. 210-338-0518

Tel: (904) 476-8422

GEORGIA

P.0. Box 105005
Atlanta 30348

Tel (404) 955-1500
TWIC810-768-48%0
Medical Service Only
“Augusta 30903
Tel 8104] 736-0592
PO Box 2103
Warner Robins 31058
Tel (912) 922-0449

Baltimora 21207

Telk: (301) 944-5400
TWX 710-862-8157
2 Choke Cherry Road
RAockville 20850

Tel {301) 948-6370
TwX. 710-828-9684

MASSACHUSETTS
32 Harwell Ave
Loxm?(on 02173

Tel, (617) 861-8960
TWX, 710-326-6904

Tel (201 265-5000
WX 710-990-4851
Crysm Brook Professional

Buiding
Eajontown 07724
Tel 1201) 542-1384

NEW MEXICO
PO Box 11634
Stauon E
11308 Lomas 8ivd . N.E
Albuguerque E7123
Tul {5 5) 292-1330

X 910-989-1185

Tel” (818} 885-8101
OHIO

16500 Sprague Road
Cleveland 44130
Tel, {218) 243-7300
TWX §10-423-9430
330 Progress fd
Dayton 45449

Tel {513) 859-8202
1041 Kingsmill Parkway
Columbus 43229
Tel' (614) 436-1041

3027 Vanguard Dr
Dnreclor s Plua

Tel (&1) IMS 83?0

Nashville
Medical Service only
Tet (615) 244-5448

TEXAS

P 0. Box 1270

201 £ Arapang Rd

Richardson 75080
Tel' {214) 231-6101

9004 West Lincoln Ave
West Allis 53227
Tel (414) 541.0550

FOR U.S. AREAS NQT LISTED:
Contact (he reqionat othce

nearest you Atlanta, Georgia

Horth Mollywood, Callosnia

Aackvitle, Maryland. Rolling Meadows,
\llingis Thest complete

addresses are hsled apove

“Service Only 1178
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