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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
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SAFETY

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

CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published speci-
fications at the time of shipment from the factory. Hewlett-Packard Company
further certifies that its calibration measurements are traceable to the United
States National Bureau of Standards, to the extent allowed by the Bureau's
calibration facility, and to the calibration facilities of other International Stand-
ards Organization 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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Figure 1-1. Model 862204 RF Plug-In and Accessories Supplied
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General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2.  This operating and service manual applies to
Hewlett-Packard Model 86220A RF Plug-in
10-1300 MHz. It contains information necessary
to install, operate, test, adjust, and service the HP
Model 86220A.

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, contains
information relative to receiving inspection,
preparation for use, mounting, packing, and
shipping.

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

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

e. SECTION V,ADIUSTMENTS, 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 or effect exchange of
assemblies.

g. SECTION VII, MANUAL CHANGES,
normally contains backdating information to
make this manual compatible with earlier
equipment configurations.

h. SECTION VIII, SERVICE, contains de-
scriptions of the circuits, schematic diag-
rams, parts location diagrams, and troub-
leshooting procedures to aid the user in main-
taining the instrument,

1-4. Packaged with this manual is an Operating
Information Supplement. This is simply the first
three sections of this manual. This supplement
should stay with the instrument for use by the
instrument operator.

1-5.  On the front cover of this manual, below the
regular manual part number is a ““Microfiche”’
Part Number. This number may be used to order
4 x 6-inch microfilm transparencies of the manual.
Each 4 x 6-inch 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. Critical instrument specifications are listed
in Table 1-1. These specifications are the perfor-
mance standards or l[imits against which the in-
strument may be tested. Table 1-2 lists supplemen-
tal characteristics. Supplemental characteristics
are not specifications but are typical characteris-
tics included for the information of the user.

1-8. SAFETY CONSIDERATIONS
1-9. General

1-10.  This instrument has been designed and
tested according to international safety standards.
However, to ensure safe operation of the instru-
ment and personal safety of the user and service
personnel, the cautions and warnings in this man-
ual must be followed.

1-11. Operation

1-12.  BEFORE APPLYING POWER, refer to
SAFETY CONSIDERATIONS in Section I of the
Operating and Service Manual for the Mainframe.

1-13. Service

1-14. Although the instrument has been designed
in accordance with international safety standards,

1-1
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the information, cautions, and warnings in this
manual must be followed to ensure safe operation
and to keep the instrument safe. Service and ad-
justments should be performed only by qualified
service personnel.

1-15.  Adjustment or repair of the opened instru-
ment with the ac power connected should be
avoided as much as possible but, if necessary,
should be performed only by skilled persons who
know the hazard involved.

1-16. Capacitors inside the instrument may still
be charged even though the instrument has been
disconnected from its source of supply.

1-17.  If it is suspected that protection has been
impaired, the instrument should be made inopera-
tive and secured against any unintended operation.

WARNING

Any interruption of the protective
(grounding) conductor, inside or out-
side the instrument, or disconnection
of the protective earth terminal could
make this instrument dangerous. In-
tentional interruption of the earth
ground is prohibited.

Servicing this instrument often re-
quires that you work with the
instrument’s protective covers re-
moved and with ac power connected.
Be very careful; the energy at many
points in the instrument may, if con-
tacted, cause personal injury.

CAUTION

BEFORE SWITCHING THIS INSTRU-

MENT ON, ensure that all devices

connected to the instrument are con-

nected to the protective earth ground.
1-18. INSTRUMENTS COVERED BY MANUAL
1-19. Attached to the instrument is a serijal
number plate (Figure 1-2). The serial number is in
two parts. The first four digits and the letter are the
serial number prefix; the last five digits are the
suffix. The prefix is the same for all identical in-
struments; it changes only when a change is made
to the instrument. The suffix, however, is assigned
sequentially and is different for each instrument.
The contents of this manual apply to instruments

1-2
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with the serial number prefix(es) listed under
SERIAL NUMBERS on the titie page.

SERIAL NUMBER
~ i \

PREFIX SUFFIX

HEWLETT+ PACKARD
MADE IN USA

Figure 1-2. 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 man-
ual. The manual for this newer instrument is ac-
companied by a yellow Manual Changes supple-
ment. This supplement contains ‘“‘change informa-
tion’” that explains how to adapt the manual to the
newer instrument.

1-21. Inaddition 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

[-24. The Mode] 86220A RF Plug-in is an inter-
nally leveled 10-1300 MHz source designed to op-
erate with a Model 8620A,B, or C Sweep Oscil-
lator Mainframe. The Sweep Oscillator mainframe
and RF plug-in make up a complete
electronically-tuned signal source that covers the
frequency range of 10 to 1300 MHz. The 86220A
frequency scale may be placed in any of the four
available band positions in the 8620A, B, or C.
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Table 1-1. Specifications for 862204 in 86204, 86208, or §620C

SPECIFICATIONS

FREQUENCY!

Frequency Range:?
Calibrated: 10 to 1300 MHz

Frequency Accuracy:?
(At 25°C)
CW Mode?: <+10 MHz
All Sweep Modes (Sweep Time>0.1 Sec):
<+15 MHz

Frequency Stability:
With Temperature: <z600 kHz/°C
With 10% Line Voltage Change:
<+20 kHz
With 10 dB Power Change from speci-
filed maximum power: <20 kHz

Residuat FM in 10 kHz Bandwidth:?
CW Mode: <5 kHz peak

POWER OUTPUT!

Power Level:?
(For calibrated frequency range, at 25°C)
Calibrated Leveled Power: 0 to +10 dBm
(+ 1dB)
REF OFF level (control fully ccw in de-
tent): Below —40 dBm

Power Variation:
Internal Leveling (Standard):
10 to 1300 MHz: <£0.5 dB
750 to 1300 MHz (Sweep Time
>0.1sec): <¢0.2 dB

Power Stability:
With 10% Line Voltage Change:
<+0.1 dB

Equivalent Source SWR:
SWR: <1.3:1
Impedance: 50 ohms nominal

Spurious Signals:
Harmonics in dB below fundamental
signal at +10 dBm:
10 to750 MHz:>25 dB
(>35 dB at 0 dBm)
750 to 1300 MHz: >30 dB
(>40 dB at 0 dBm)
Non harmonics: Below — 40 dBm

Residual AM:
(AM noise in 100 kHz bandwidth)
Residual AM:>50 dB Below maximum
power.

MODULATION!

External FM?
Frequency Response: DC to 500 kHz
Maximum Deviation: 15 MHz

Internal AM:
1 kHz square wave ON/OFF Ratio at
maximum power: >>35 dB

External AM:?
Sensitivity to a— 10V input at maximum
power: >35 dB
Frequency Response: DC to 10 kFHz
Modulation: >50% AM

Wnless noted otherwise, all specifications are at 0° to $5°C.

2Supplemental characteristics are listed in Table 1-2.

3Approach desired frequency from low-frequency end of the band.
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Table 1-2. Supplemental Characteristics for 86220 in 8620A, 86208, or 8620C

Model 86220A

FM FREQUENCY RESPONSE (dB)

PEAK DEVIATION (MHz)

SUPPLEMENTAL CHARACTERISTICS'

FREQUENCY

Frequency Range:
Useable Range: 10 to 1300 MHz

Frequency Drift:
Drift <200 kHz per ten minutes after
one hour warm-up .

Frequency Accuracy in Remote Program—
med Mode:
Typically +6 MHz.

Frequency Reference Output:
1V/GHz
POWER

Power Flatness:
Any 20 MHz Portion: <z0.1 dB

Stability with Temperature Change:
Power Change (0 to 55°C): +0.25 dB

Broadband Noise (In 100 kHz bandwidth):
Noise Level: <-60 dBm

MODULATION

External FM;
Sensitivity: Approximately +3.5 MHz/V
Impedance: 50 ohms
Frequency Response: See the following
two graphs.

300
FM RATE {kHz}

Typical 86220A FM Distortion Curve
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Typical 86220A FM Frequency Response
(at 1 MHz peak deviation)

External AM:
Frequency Response: See the following
two graphs.
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GENERAL CHARACTERISTICS

Oscillator Type: Heterodyne
Net Weight: 5 pounds (2,2 Kg).

. - . 11
Dimensions:  Height: 5 (12,7 cm)
. "
Width: 5 13/16" (14,7 cm)
. "
Depth: 12" (30,5 cm)
NOTE
DIMENSIONS IN MILLIKAETERS ANO [WCHES|
OravausaeEy b e -
Lo T L O | RS,
(@) oPTioNAL bl T—_m
RACK naw
FLANGES =

- 32
8

77 7z
11 3184) 18/32)

103

ToP

(1322

[ -] i
i " §®
Options:

Option 002: 0 to 70 dB attenuator
Option 004: Rear panel RF OUTPUT

'The values in this table are not specifications but are typical performance characteristics included for information

to the user.
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1-25. OPTIONS

1-26. Options are available (1) to include a 70 dB
built-in attenuator and (2) to provide rear-panel
RF output.

1-27. Option 002

1-28.  Option 002 provides an internal 0 to 70-dB
programmable attenuator. The attenuator con-
trols the RF output in 10 dB steps with a front-
pane] switch. Complete information for Option
002 is in Appendix A.

1-29. Option 004

1-30. Option 004 moves the RF output connec-
tor from the front panel to the rear panel. Com-
plete information for Option 004 is in Appendix B.

1-31. ACCESORIES SUPPLIED

1-32. Two frequency scales are supplied with the
RF Plug-in. The scales are shown in Figure 1-1.
The dial scale supplied and used with the 8620A
and 8620C mainframe has HP Part No.
86220-00007. The dial scale supplied and used with
the 8620B mainframes has HP Part No.
86220-00008.

1-33. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-34. To have a complete operating sweep oscil-
lator unit, the Model 86220A RF Plug-in must be
plugged into a Model 8620A, B, or C Sweep Oscil-
lator mainframe.

General Information

1-35. EQUIPMENT AVAILABLE
1-36. Service Accessories

[-37. A Service Accessories package containing
a plug-in extender cable, extender board, adjust-
ment tools, and a coaxial extender cable may be
purchased from Hewlett-Packard. The Service
Accessories package is Part Number 08620-60030.
This is available for convenience in aligning and
troubleshooting the mainframe, the RF Plug-in,
and the oscillator modules. A complete list of
equipment included in the Service Accessories
package is given in Table 1-3.

1-38. Service Aids

[-39. Other service aids helpful in servicing the
86220A are available and may be ordered through
your nearest Hewlett-Packard Office. The service
aids needed specifically for servicing the 86220A
RF Plug-in are shown in Figure 1-3.

1-40. RF Section 36-Pin Extender

1-41. A 36-pin extender is available for extend-
ing the RF Section approximately [ inch. This
allows easy access to components located near the
front of the instrument. This extender, shown in
Figure 1-4, may be obtained from Hewlett-
Packard by ordering Part No. 08621-60056.

1-42, RECOMMENDED TEST EQUIPMENT

1-43. Table 1-4 lists all of the equipment required
for performance tests, adjustments, troubleshoot-
ing, and repair of the Hewlett-Packard Model
86220A RF Plug-in. Other equipment may be sub-
stituted if it meets or exceeds the critical
specificaitons listed in the table.

Table 1-3. Equipment in Service Accessories package No. 08620-60030

Qty Descriptian

Part Number

1 18 pin Extender Board
8633A Troubleshooting Board

—

2 RF Connector, straight adapter, SMA Jack

to SMA Jack ‘ 1250-1158
{ Extender Cable 08620-60032
1 Service Board 08620-60037
1 Alignment Tool 8830-0024
2 RF Service Cable 8120-1578

5060-2041
08633-60012

1-5



General Information Model 86220A

Item Description HP Part Number
G Extender Cable* 08620-60032

RF Service Cable* 8120-1578
o RF Connector straight adapter (2)

(SMA jack to SMA jack)* 1250-1158

O 22 Pin Extender Board 5060-0630
o End wrench 5/16 Box end slotted. 08555-20097
O Type N to SMA Adapter 1250-1404

*Included in Service Accessories package HP Part Number 08620-60030.

Figure 1-3. Service Aids for the 86220A
1-6



Model 86220A

General Information

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

slotted

Instrument Critical Specification Recemmended for Model Use*
Sweep Oscillator No Substitute HP 8620A, B, or C PAT
Test Oscillator Frequency: 10 Hz to 2 MHz HP 651B PIE
Signal Source QOutput: 3.16V into 50
or 600 ohms
Frequency Counter Range: 10 to 1300 MHz HP 5340A PAT
Power Meter and Frequency: 10 to 1300 MHz HP 432A/8478B PAT
Thermistor Mount Range: +10 dBm to —20 dBm
DC Digital Range: —50V to +50V HP 3460B AT
Voltmeter Accuracy: 0.05%
Oscilloscope Vertical Bandwidth: 20 MHz HP 180C/1801A/1820C P,AT
minimum
Vertical Sensitivity: 5 mV/Div
Horizontal Sweep
Rate: 1us/Div max.
Spectrum Analyzer Frequency Range: HP 8555A/8552B/1411 P.T
10 MHz to 3 GHz
DC Power Supply Range: 0 to 10 Vde HP 721A P
Current: 0.1 Amp
Crystal Detector Frequency: 10 to 1300 MHz HP 423A PT
SWR:<1.5
Power Splitter Frequency: 10 to 1300 MHz HP 11667A PAT
(6 dB attenuation in each arm)
10 dB Attenuator SWR: <1.3 HP 8491A P.AT
Attenuation: 10 dB #0.5 dB Opt. 010
20 dB Attenuator SWR: <1.3 HP 8491A P
Attenuation: 20 dB 1.0 dB Option 020
Adjustable AC Line Qutput: 100 to 150 Volts ac General Radio PT
Transformer Power: 150 watts MT3A
RF Service Cables®* Impedance: 50 ohms HP 8120-1578 AT
(2 required) Connectors: SMA to SMA
RF Connector SMA Jack to SMA Jack HP 1250-1158 04
Adapter**
Extender Board 22-pin Connector HP 5060-0630
Alignment Tool** Hex end, non magnetic HP 8830-0024
End Wrench 5/16 inch Special Box end HP 08555-20097 T

* A=Adjustment;

P=Performance Test;
**These parts are included in Service Kit 08620-60030.

T=Troubleshooting.

1-7



General Information

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

Model 86220A

Instrument Critical Specification Recommended for Mode! Use*
Type N to SMA Connectors: SMA plug & HP 1250-1404 AT
Adapter N jack
Allen Wrench 5/64 inch HP 8720-0019 A
RMS Voltmeter Scale: RMS Volts HP 3400A P
Accuracy: £5%
Frequency Range: 10 Hz to
2MHz
BNC Cable Length: 2 feet HP 11086A P
Assembly
Low-Pass Filter Cut-Off Frequency: 700 MHz HP 360A P
Directional Coupler Frequency: 0.1 — 2.0 GHz HP 796D P

** A=Adjustment;

P=Performance Test;
**These parts are included in Service Kit 08620-60030.

T=Troubleshooting.

@ 36-Pin Male Connector (2 x 18) HP Part No. 1251-0483

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

o 1-inch 20-Gage Wire HP Part No. 8151-0011

Figure 1-4. RF Section 36-Pin Extender (HP Part No. 08621-60056)
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Installation

SECTION Il
INSTALLATION

2-1. INTRODUCTION

2-2.  This section covers initial inspection, instal-
lation of the instrument into a mainframe, installa-
tion of the frequency scale, and storage and ship-
ping requirements.

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 mechani-
cally and elecrically. The contents of the shipment
should be as shown in Figure 1-1. Procedures for
checking electrical performance are given in Sec-
tion I'V. If the instrument combination does not
pass the electrical peformance tests, refer to the
86220A Adjustments (Section V) in this manual.
If, after the 86220A adjustments have been made,
the instrument combination still fails to meet
specifications, refer to mainframe Adjustments in
the applicable mainframe Manual. If a circuit mal-
function is suspected, refer to troubleshooting
procedures section of this manual or applicable
mainframe Manual. If the instrument does not
pass the above electrical tests, or if the shipment
contents are incomplete, or if there is mechanical
damage or defect, notify the nearest Hewlett-
Packard office. If the shipping container is dam-
aged, 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 inspection. 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 Model 86220A RF Plug-in is prop-
erly installed, it obtains all necessary power
through the rear connector from the HP Model
8620A, 86208, or 8620C Sweep Oscillator main-
frame.

2-8. Operating Environment

2-9.  The operating environment should be within
the following limitations:

Temperature . ................ .. ... 0to 55°C
Humidity. . ........... ... ...... <95% relative
Altitude. .. ........ .. .. L. <15,000 feet

2-10. Mating Connectors

2-11. The mating connectors used in the HP
Model 86220A RF Plug-in are shown in Table 2-1.
This table identifies each connector and gives the
HP Part Number of a mating connector and a part
number of an alternate source.

2-12. Interconnections

2-13. For the Model 86220A RF Plug-in to oper-
ate, it must be plugged into an 8620A, B, or C
mainframe. Connection is made by pushing the RF
Plug-in into the mainframe so that the plug-in in-
terface connector Pl mates with the mainframe
connector J6.

2-14. To install the RF Plug-in into the main-
frame:

a. Set Model 8620A/B/C mainframe line switch
to off.

b.  Position the drawer latch handle so that the
rectangular cutout is exposed and slot is to-
ward rear of unit.

¢.  Slide RF unit into place toward rear of com-
partment.

d.  Thedrawerlatch handle slot will engage lock-
ing pin and start to move down.

e. _Pres.s latch handle downward while still push-
ing in on RF Plug-in, until drawer latch is
closed or flush with front panel.

2-1



Installation Model 86220A
Table 2-1. Model 86220A Mating Connectors
Industry HP Part Alternate
Connector Identification Number Source
RF OUTPUT J1 Type N, Male, UG 2IG/U 1250-0882 Specialty Connector
25P117-2
FM INPUT J2 BNC, Male, UG 88/U 1250-0256 Specialty Connector
28P118-1
FREQ REF J3 BNC, Male, UG 88/U 1250-0256 Specialty Connector
28P118-1
Interface P1 Micro-Ribbon 36 1251-0484 TRW, Cinch Div.
Contact Rack and 57-20360-375
Panel Plug

2-15. Frequency Scale Installation

CAUTION §

To prevent damage to frequency
pointers when bandswitch drum is
rotated, make certain that frequency
scale is firmly in place and flush with
band drum edges.

2-16. Swing-down Front Panel. To install a
frequency scale in a mainframe with a swingdown
front panel, proceed as follows:

a.

b.

Select correct scale. (See Figure 1-1.}

Disengage mainframe front-panel latch
handle and tilt front panel down.

Depress BAND Lever until desired drum
position is accessible.

NOTE

If necessary to remove a frequency
scale, exert a pressure OUTWARD,
away from drum on right-hand edge of
scale.

Insert frequency scale so key (1/2-inch wide
protrusion) fits into notch on left-hand side of
drum. Then exert inward pressure on right-
hand edge of frequency scale to snap it in
place.

Return front panel to upright position, and
re-engage front-panel latch handle.

2-17. Stationary Front Panel. To install a fre-
quency scale in a mainframe with a stationary
front panel, proceed as follows:

a.

Select correct scale. (See Figure 1-1.)

WARNING

With the top cover removed, termi-
nals are exposed that have AC vol-
tages capable of causing death. Re-
move the AC line cord from the
8620A/B/C before continuing.

Turn off instrument and remove 8620A/B/C
top cover.

Depress BAND lever until desired drum pos-
ition is accessible.

NOTE

If necessary to remove a frequency
scale, exert a pressure OUTWARD,
away from drum on right-hand edge
of scale.

Insert Frequency scale so key (a 1/2-inch
wide protrusion) fits into notch on left-hand
side of dium. Then exert inward pressure on
right-hand edge of frequency scale to snap it
in place.

—
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2-18. STORAGE AND SHIPMENT
2-19. Environment

2-20. The instrument may be stored or shipped in
environments within the following limits:

Temperature: . .. ... .... —40° Cto +75° C
Humidity: ... ... .......... Up to 95%
Altitude: Up to 25,000 feet

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

2-21. Packaging

2-22. Original Packaging. Containers and mat-
erials identical to those used in factory packaging
are available through Hewlett-Packard offices. If
the instrument is being returned to Hewlett-
Packard for servicing, attach a tag 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.

Installation

2-23. Other Packaging. The following general
instructions should be used for re-packaging with
commercially available materials.

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

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

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

d. Seal the shipping container securely.

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

2-3/2-4
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Operation

SECTION 1l
OPERATION

3-1. INTRODUCTION

3-2. This section explains the function of the
controls and indicators of the Model 86220A RF
Plug-in. It also describes typical operating modes.

3-3. PANEL FEATURES

3-4. Front and rear panel features are described
in Figures 3-1 and 3-2. Description numbers match
the numbers on the illustration.

3-5. OPERATOR’S CHECK

3-6. Figure 3-3 is an operator’s check procedure,
allowing the operator to make a quick check of the
main instrument functions prior to use. The
operator’s check assumes that the 86220A RF
Plug-in is installed in an 8620A Sweep Oscillator
mainframe. The test covers the RF Plug-in and
mainframe, therefore, if the correct indications
are not obtained, trouble may be in either unit. If
the RF Plug-in is suspected, use the performance
test in Section IV to determine if the 86220A RF
Plug-in is working correctly. Otherwise, follow
the troubleshooting tree in Section VIII to isolate
the problem.

3-7. OPERATING INSTRUCTIONS

WARNING I

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. Intentional interruption is prohi-
bited.

3-8. Internal Leveling

3-9. The standard 86220A is internally leveled
and provides leveled power at the output port
through the full range of zero to +10 dBm. A
directional detector senses the RF level at the
output of the amplifier and applies the detected
dc-voltage to the automatic level control (ALC)
circuit in the 86220A.

3-10. Internal AM

3-11. The 8620A/B/C Sweep Oscillator main-
frames have an internal 1 kHz square wave for
internal amplitude modulation of the RF. This
provides an ON/OFF ratio of >35dB on the model
86220A.

3-12. External AM

3-13. At approximately 6 dB below maximum
power out, the 86220A RF output (CW) signal can
be amplitude modulated from 0 to 100% using an
external modulating signal applied to the
8620A/B/C EXT AM connector. (At maximum
power out, the PIN modulator is near mintmum
RF attenuation and external AM signals would
have little effect.) A negative 10 volts reduces the
RF output power to a level at least 35 dB below
maximum power output.

3-14. External FM

3-15. The 86220A RF output signal can be fre-
quency modulated using an external modulating
signal applied to the 86220A FM INPUT connec-
tor. The external FM function provides a means of
obtaining an output frequency that varies under
the control of an external modulation signal. A
positive going voltage causes output frequency to
increase while a negative going voltage causes
output frequency to decrease.

3-16. Phase Lock Operation

3-17. The 86220A RF output (CW) signal may be
phase-locked using an external phase-lock signal
applied to the 86220A FM INPUT connector. The
phase-lock function provides a means of obtaining
a very stable CW frequency by transferring the
frequency stability of the reference oscillator to
the source. If the CW frequency starts to drift, the
phase difference between the CW frequency and
the reference frequency (reference oscillator) is
detected, producing a dc voltage. The dc voltage is
a correction signal which restores the CW fre-
quency to its previous point. Stability of this CW
frequency is determined by the stability of the
reference oscillator.
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3-18. Frequency Reference

3-19. A sweep signal output is available at the
rear-panel FREQ REF connector J3 for phase
locking external equipment. The sweep signal is
approximately 1V/GHz.

Model 86220A

3-20. Operator’s Maintenance-Fuses

3-21. Power circuits in the Model 86220A are
fused in the mainframe. Supplies in the 8620A/B/C
mainframe that are used to power the 86220A are
+20 Volt, =10 Volt, and —40 Volt supplies. See
the 8620A/B/C Operating and Service Manual for
fuse replacement.

FRONT PANEL

(k)| se220A RF PLUG IN 10-1300Miz

POWER LEVEL
L]

FM INPUT

€ POWER LEVEL control. Adjusts RF power out-
put. The power output is calibrated to the dial
marking. Power is internally leveled through
the entire range of the POWER LEVEL con-
trol. Control at maximum counterclockwise in
the OFF detent position turns the RF power
off.

€) FMINPUT connector J2. Input for external FM
modulation signal.

@ RF OUTPUT connector J1. Type-N 50-ohm
connector for output RF signal.

NOTE

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

o Drawer Latch Hanld1e.Push top of handle, then
pull out on the bottom of the handle to remove
the RF plug-in from the mainframe.

Figure 3-1. Front Panel Controls and Connectors
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Operation

REAR PANEL

@ Interface Connector P1. Provides interconnec- Serial Numbering Label.
tion between 8620A/B/C mainframe and

86220A RF Plug-In.

connector is mounted on the rear panel. MHz.

FREQ REF BNC Connector J3. Provides approx-
imately 1V/GHz ramp signal output or 10mV to

o When Option 004 1s installed, the RF output 1.3V over the frequency range of 10 — 1300

Figure 3-2. Rear Panel Connectors
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Model 86220A

OPERATOR’S CHECK

=

SWEEP
OSCILLATOR

PLUG IN

0SCILLOSCOPE

Z AXIS
INPUT

o - -
2 AXIS so= =ogl ¢ ,
ouTeuT SWEEP &
aut OUTPUT -
1,(a) 0.
ATT E1I3 UATOR  DETECTOR ot 18 ®)o O 1 M
7 il ,6 III;JIII
EQUIPMENT:
Sweep Oscillator .......... .. ... ... ... ... HP 8620A
RF PIU@-In ... o HP 86220A
Oscilloscope .. ..o HP 180C/1801A/1820C
Crystal Detector ... HP 423A

10 dB Attenuator

................... HP 8491A, Option 010

Figure 3-3.

Operator’s Check (1 of 2)
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Operation

1.

OPERATOR’S CHECK

PROCEDURE:

Set control as follows:

8620A
BAND @ ..o 10 to 1300 MHz
START (green) @) ............. Low-frequency end of scale
STOP (red)@® ................. High-frequency end of scale
CW(white) @B ............ .. Center-scale
MARKER @ ..................... OFF
MODE @ ... AUTO
TRIGGER @) ............. INT
TIME-SECONDS @ ... ..., 1 — .01
TIME-SECONDS Vernier @ ............... Full Clockwise
1 kHz SQ WV/OFF (rear-panel) .........c.viviienonn. OFF
RF BLANKING/OFF (rear-panel) .......... RF BLANKING
DISPLAY BLANKING/OFF (rear-panel) .............. OFF

86220A
POWERLEVEL @ ...t Full Clockwise

Depress the LINE pushbutton switch @ to turn on the instrument. Press START
pushbutton o

Check that the RF Plug-in is sweeping correctly and is leveled. This is indicated by a
continuous level signal line above or below the zero volt dc level on the oscilloscope.
(See Figure 3-4.)

Set MARKER switch @ to AMPL position and the marker should appear on the
oscilloscope trace as a pip.

Adjust 86220A POWER LEVEL control o through the full range of +10 dBm to

zero dBm. The oscilloscope trace should show a smooth decrease in signal amplitude.

Press 8620A CW pushbutton o . Set rear-panel 1 kHz SQ WV/OFF switchto 1 kHz
SQ wWv.

Set 86220A POWER LEVEL control o to zero dBm. Set oscilloscope for internal
horizountal sweep. The displayed square wave should not have excessive overshoot or

rounding,.

Figure 3-3. Operator’s Check (2 of 2)
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0voc

POWER
OUTPUT

Figure 34. Leveled RF Power Output
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1, INTRODUCTION

4-2.  The procedures in this section test the instru-
ment electrical performance using the specifications
of Table 1-1 as the performance standards. All tests
can be performed without access to the interior of the
instrument. A simpler operational test is included in
Section III under Operator’s Checks.

4-3. EQUIPMENT REQUIRED

4.4, 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 model(s).

4-5. TEST RECORD

4-6. Results of the performance tests may be tabu-

lated on the Test Record at the end of the procedures.
The Test Record lists all the tested specifications and
their acceptable limits. Test results recorded at incom-
ing inspection can be used for comparison in periodic
maintenance and troubleshooting and after repairs or
adjustments.

NOTE

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

PERFORMANCE TESTS

4-7. FREQUENCY RANGE AND ACCURACY TEST

SPECIFICATION:

Frequency range: 10 to 1300 MHz
Frequency accuracy (at 25° C ambient):

CW mode: +10 MHz (Approach desired CW frequency from low-frequency end of band.)
All Sweep Modes: =15 MHz (Sweep Time >0.1 sec.)

DESCRIPTION:

The CW mode is checked at selected frequencies across the band to determine if the RF signal is within frequency
tolerance. Start-Stop sweep is then selected and checked at selected frequencies across the band.
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PERFORMANCE TESTS

4-7. FREQUENCY RANGE AND ACCURACY TEST (cont’d)

SWEEP RF
OSCILLATOR PLUG-IN

FREQUENCY COUNTER

[N
°© s+ — o o — @

RF ) INPUT
QUTPUT
10 dB
ATTENUATOR
1
—

Figure 4-1. Frequency Range and Accuracy Test Setup

EQUIPMENT:
Sweep Oscillator .. . ... ... HP 8620A
RE PLUE=TN 00 2 5 0 5 2 sommmms s smmmus v 2 sommms ¢ 8 £ Gmsa ¢ s mmusy 2 2 o nwsss HP 86220A
Frequency COUNTET . wssui « soewss s s o smmes s 5 do@sins s £ 5 naiss s & viwms g s HP 5340A
10 dB Attenuator . . ... .o HP 8491A, Option 010
PROCEDURE:

a.  Connect equipment as shown in Figure 4-1. Connect frequency counter through a 10 dB attenuator to the
86220A RF OUTPUT connector.

b.  Set controls as follows:

86220A
POWER LEVEL . ... Full clockwise
8620A
BAND . e 10 to 1300 MHz
MODE . . MANUAL
TRIGGER. o vimmnes 5 5 s mmng o & mismnt 5 5 8085555 £ 8 5mie s L 5FEss 5 & LR BES 35 INT
TIME-SECOND S . . . e 1 to .01
1 kHz SQ WV/OFF (rearpanel) .............oi ... OFF
RF BLANKING/OFF (rear panel) . .......................... RF BLANKING
DISPLAY BLANKING/OFF (rearpanel) .. .. ... .. .. .. ................ OFF

c.  Set8620A LINE switch to ON. Allow equipment to warm up for 30 minutes. Press 8620A CW pushbutton.
Set frequency counter to measure frequencies from 10 to 1300 MHz.

NOTE
Always approach frequency settings from low-frequency end.

d. Adjust CW pointer to high-frequency end, then to low-frequency end; repeat several times. Set CW pointer
to each of the settings in Table 4-1 and check frequency accuracy.
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PERFORMANCE TESTS

4-7. FREQUENCY RANGE AND ACCURACY TEST (Cont’d)

Table 4-1. CW Dial Accuracy

. . F Counter Indicati
CW Pointer Setting! requency Lounter Tndication
(MHz) Minimum Maximum
10 0 MHz 20 MHz
50 40 MHz 60 MHz
100 90 MHz 110 MHz
300 290 MHz 310 MHz
500 490 MHz 510 MHz
800 790 MHz 810 MHz
1000 990 MHz 1010 MHz
1300 1290 MHz 1310 MHz
170 avoid error due to parallax when setting CW pointer to a frequency scale calibration mark, view pointer and scale
directly from front of instrument panel.

e. Set Sweep MODE switch to MANUAL. Press START pushbutton. Set START and STOP pointers to
each of the settings in Table 4-2 and check frequency accuracy with MANUAL sweep control either
full counterclockwise (CCW) or full clockwise (CW) as specified in the table.

Table 4-2, START/STOP Dial Accuracy

START pointer! STOP pointer! MANUAL Frequency counter indication
setting (MHz) setting (MHz) sweep control Minimurm Maximum
20 1300 CCW S MHz 35 MHz
20 1300 CW 1285 MHz 1315 MHz
100 1000 Cw 985 MHz 1015 MHz
100 1000 CCW 85 MHz 115 MHz
200 800 CCW 185 MHz 215 MHz
200 800 CwW 785 MHz 815 MHz
400 600 CwW 585 MHz 615 MHz
400 600 CCW 385 MHz 415 MHz
800 200 CCW 785 MHz 815 MHz
800 200 CwW 185 MHz 215 MHz
1300 20 CW 5 MHz 35 MHz
1300 20 CCW 1285 MHz 1315 MHz
1 To avoid error due to parallax when setting CW pointer to a frequency scale calibration mark, view pointer and scale
directly from front of instrument panel.
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PERFORMANCE TESTS

4-8. FREQUENCY STABILITY TEST

SPECIFICATION:
Frequency stability:
With 10%change in line voltage: < +20 kHz
With 10 dB power level change from specified maximum power: <+20 kHz

DESCRIPTION:

Frequency is measured for change due to line voltage and power level changes.

SWEEP RF
OSCILLATOR PLUG-IN

— FREQUENCY COUNTER
&o==oo]q o &

ADJUSTABLE AC LINE fF
TRANSFORMER ouTPUT

10d8B
ATTENUATOR

1

.

Figure 4-2. Frequency Stability Test Setup

EQUIPMENT:
SWEED OSCIIATOT o 4 ¢ comwms ¢ 1+ vmnn s 5 smmmans « 5amans s s s ammnss immes HP 8620A
RE Plug-in . ..o HP 86220A
Frequency Counter . ........ ...t HP 5340A
10 dB Attenuator . . ... ... HP 8491A, Option 010
Adjustable AC Line Transformer ....................... General Radio MT3A
PROCEDURE:

Frequency change with line voltage change

a. Set controls as follows:

86220A
POWER LEVEL ... +10 dBm
8620A
BANDD . 10 to 1300 MHz
CW POINtET .. ... 650 MHz
1 kHz SQ WV/OFF (rear panel) .. ..........coooiiiio .. OFF
RF BLANKING/OFF (rearpanel) .. .......oovivininneennnnn. RF BLANKING
DISPLAY BLANKING/OFF (rearpanel) .. ..... .. ... ................. OFF

b.  Connect equipment as shown in Figure 4-2. Set adjustable line voltage transformer to 115 Vac. Set 8620A
LINE switch to ON; press CW pushbutton. Allow 30 minutes warm up time.
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PERFORMANCE TESTS

4-8. FREQUENCY STABILITY TEST (Cont'd)
c. Record the frequency indication on the counter at 115 Vac.

d.  Setline voltage to 103 Vac with adjustable line transformer. The frequency change from that noted in step ¢
should be less than 20 kHz.

e. Setline voltage to 127 Vac with adjustable line transformer. The frequency change from that noted in step ¢
should be less than +20 kHz. Return line voltage to [15 Vac.

Frequency change with power level change

f.  Note frequency indication on the counter. Set 86220A POWER LEVEL control to zero dBm. The frequency
change should be less than +20 kHz.

4-9. RESIDUAL FM IN 10 KHZ BANDWIDTH TEST
SPECIFICATION:

Residual FM measured in a 10 kHz bandwidth <5 kHz peak in CW mode.
DESCRIPTION:

The sweep oscillator RF output CW signal is displayed on a spectrum analyzer. The residual FM is observed on a
storage display by displaying five superimposed traces.

SPECTRUM ANALYZER

SWEEP RF
OSCILLATOR PLUG-IN

L]
-
-
(<
L]
-
«
L]

RF
OUTPUT

10dB
ATTENUATOR

— A
—J

Figure 4-3. Residual FM Test Setup

EQUIPMENT:
Sweep Oscillator . . ..o HP 8620A
RE Plug-in ... o HP 86220A
Spectrum AnalyZer ............. .. HP 8555A/8552B/141T
10 dB ALEITATOT « v ens ¢ 5 uimbis s s simias 55 cmaan e d a5 ans HP 8491A, Option 010
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PERFORMANCE TESTS

4-9. RESIDUAL FM IN 10 kHz BANDWIDTH TEST (cont’d)

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

b.  Set controls as follows:

86220A
POWER LEVEL . ... ... + 10 dBm
8620A
BAND 10 to 1300 MHz
CW pointer . ... e 650 MHz
1 ¥Hz 8Q WY/OFE (Rl PAREL) o5 s cummns s samuns i samms s enmmihisg §0msns OFF
RF BLANKING/OFF (rear panel) . ...........oiiiiiieiieninnniania... OFF
DISPLAY BLANKING/OFF (rear panel) .............oiiiiinineniaann. OFF

c.  Set 8620A LINE switch to ON; press 8620A CW pushbutton. Allow 30 minutes warm up time.

d.  Center the RF output signal on the spectrum analyzer. Verify that the oscillator fundamental is displayed by
the signal identification procedure.

e.  Set the spectrum analyzer BANDWIDTH to 10 kHz and SCAN WIDTH PER DIVISION to 5 kHz while
keeping signal centered on CRT display.

f.  On the spectrum analyzer, select LINEAR display and adjust LINEAR SENSITIVITY vernier control for a
full eight division display.

g. Set SCAN TIME PER DIVISION to 20 msec and set SCAN MODE to SINGLE sweep.

h.  Push SINGLE sweep pushbutton five times at approximately one second intervals and store the resultant
traces on the CRT screen.

i.  The trace should be similar to Figure 4-4. The FM deviation measured across the top of the trace should be
less than 10 kHz (two divisions).
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PERFORMANCE TESTS

Performance Tests

4-9. RESIDUAL FM IN 10 kHz BANDWIDTH TEST (cont’d)

- PEAK-TO-PEAK
RESIDUAL FM

Figure 4-4. Residual FM Displayed on Spectrum Analyzer

4-10. POWER LEVEL AND VARIATION TEST
SPECIFICATION:
POWER LEVEL:

(For calibrated frequency range, at 25° C)

Calibrated Leveled Power: zero to +10 dBm (+1 dB)
Power variation at maximum leveled power:

10 to 1300 MHz: <=+0.5 dB!

750 to 1300 MHz with sweep time >0.1 sec: <+0.2 dB
Power stability with 10% Line voltage Change: <+0.1 dB

DESCRIPTION:

Maximum leveled power is measured with a power meter. The power output specification is stated for the output
of the 86220A with no options installed. Power variations across the band of a swept signal 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.
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PERFORMANCE TESTS

4-10. POWER LEVEL AND VARIATION TEST (Cont'd)

SWEEP RF POWER METER
OSCILLATOR PLUG-IN

RF
QUTEUT 10 dB THERMISTOR
ATTENUATOR MOUNT
w {1 {1

Figure 4-5. Power Level and Variation Test Setup

EQUIPMENT:
Sweep Osclllator ... ... e HP 8620A
RE PUIZ=1T 0« cmmmee 22 5 ammme 45 mmmsna & pum s s £ 5 480 e | same s e HP 86220A
POWEE MELEE . 2 . cimmms 55 5 iubimem o smsnte n = s §  § 8 R daG PP ¢ fes HP 432A
OscillosScope ..ot HP 180C/1801A/1820C
Adjustable AC Line Transformer ....................... General Radio MT3A
Crystal Detector .. .. .. . e HP 423A
POWET SPIBBE a0 s s s smmmns s sinmng 6 inanssiss snanis SxEEas s s 55% HP 11667A
Thermistor MOUNE . . .. ... e HP 8478B
10dB Attenuator. ... ... HP 8491A, Option 010

PROCEDURE:

Initial control settings
a. Connect equipment as shown in Figure 4-5.

b. Set controls as follows:

8620A
BAND 10 to 1300 MHz
START POINEr . .o e e 10 MHz
CW pointer . ... e 650 MHz
STOP POINTET wes s 5 5 ctimmms 5 5 5055 5 « o & wimimiors o saminimnn s ¢ wimnis oo ¥ s 1300 MHz
MARKER . OFF
MODE AUTO
TRIGGER ... INT
TIME-SECONIDS .. .5 i v cmmmuse smmmas 55 60 0mms 66 i smmsns s fdsns i3 .1to .01
TIME-SECONDS Vernier ..........ouiinit s Full Clockwise
[ kHz SQ WV/OFF (rear panel) ........ ... ... it . OFF
RFE BLANKING/OFF (rear panel) . . ... ... ... . 00t OFF
DISPLAY BLANKING/OFF (rearpanel) ... . . . . ... .. ... . .. ... .. OFF
LINE e o v i oimin e s = n nm matota o wioin ot s s 8 o sl o s e o R ON
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4-10. POWER LEVEL AND VARIATION TEST (Cont’d)

Maximum Leveled Power

Press 8620A START pushbutton. Adjust POWER LEVEL control to the zero dBm mark. Calculate the
power output at the RF OUTPUT connector of the 86220A as follows: add the power meter indication to the
actual attenuation of the 10 dB attenuator. This total should be zero dBm =1 dB.

Adjust POWER LEVEL control to the 4+ 10 dBm mark. Calculate the power output at the RF QUTPUT
connector of the 86220A as follows: add the power meter indication to the actual attenuation of the 10 dB
attenuator. This total should be +10 dBm +1 dB.

Leveled Power Variation

€.

1

Connect equipment as shown in Figure 4-6.

SWEEP RF POWER METER
OSCILLATOR PLUG-N ™

® =
o 01'
ADJUSTABLE AC LINE THERMISTOR J INPUT

0SCILLOSCOPE

EXT
HORIZ
INPUT

TRANSFORMER ouT ouTPUT MOUNT

P

POWER
SPLITTER CRYSTAL veR
DETECTOR il

{1 3=

Figure 4-6. Leveled Power Variation Test Setup

Set adjustable AC line transformerto 115 Vac. Press 8620A CW pushbutton. Adjust oscilloscope trace to
the bottom of the display and note trace position. Decrease the output power indication on the power meter by
1.0 dB by adjusting the 86220A POWER LEVEL control counterclockwise. Note position of oscilloscope
trace. Again set POWER LEVEL control fully clockwise then decrease power by 0.4 dB and note position of
oscilloscope trace. (The area between the positions noted represents the leveling tolerances of +£0.5 dB and
+0.2 dB.)

Press 8620A START pushbutton, and set rear-panel RF BLANKING/OFF switch to RF BLANKING.
Adjust 86220A POWER LEVEL control fully clockwise for maximum leveled power.

Adjust the position of the oscilloscope trace vertically so that it is displayed between the upper and lower
specification limits noted in Step f for 1.0 dB. The highest and lowest portion of the sweep trace must be

within the 1.0 dB peak-to-peak limit noted.

49



Performance Tests Model 86220A

PERFORMANCE TESTS

4-10. POWER LEVEL AND VARIATION TEST (Cont’d)

i. Set the 8620A START control to 750 MHz and set TIME-SECONDS switch to 1—.1 seconds. Adjust
.the position of the oscilloscope tfrace vertically so that it is displayed between the upper and lower
specification limits noted in step f for 0.4 dB. The highest and lowest portion of the sweep trace
must be within the 0.4 dB peak-to-peak limit noted.

J- Note power meter indication. Reduce ac power from adjustable ac line transformer to 103 Vac. Power
meter indication should not change more than +0.1 dB.

4-11. POWER LEVEL CONTROL TEST
SPECIFICATION:
Power Level:

(For calibrated frequency range, at 25° C)
RF OFF level (control fully ccw in detent): Below —40 dBm

DESCRIPTION:

The power level is checked on a spectrum analyzer with the POWER LEVEL control in the OFF (detent) position.

SPECTRUM ANALYZER

SWEEP RF
OSCILLATOR PLUG-IN

RF
QUTPUT

Figure 4-7. RF OFF Detent Test Setup

EQUIPMENT:
Sweep Oscillator . . ... ... . e HP 8620A
RE PlUg-In .o HP 86220A
Spectrum Analyzer ................ i HP 8555A/8552B/141T
PROCEDURE:

a. Connect equipment as shown in Figure 4-7.

b.  Set 86220A POWER LEVEL control to + 10 dBm.

4-10
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4-11. POWER LEVEL CONTROL TEST (Cont’d)

c.  Select LOG display. Adjust spectrum analyzer to place the peak of the 1000 MHz fundamental signal at the
top graticule of the CRT.

d. Set POWER LEVEL control fully counterclockwise to OFF detent. Spectrum analyzer should display the
fundamental at or below —40 dBm.

4-12. EQUIVALENT SOURCE SWR TEST
SPECIFICATION:

SWR: «<1.3
Impedance: 50 ohms nominal

DESCRIPTION:

The incident signal from the 86220A is measured using a directional coupler, crystal detector, and oscilloscope.
This incident signal from the 86220A contains (1) 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-foot coaxial
cable, sees the open end, and is reflected back to the 86220A source. If the reflected signal going into the
RF OUTPUT connector of the 86220A sees the perfect 50-ohm source match, no signal is reflected back
out of the 86220A. However, the greater the mismatch, the greater the reflected signal out of the 86220A.
This reflected signal adds and subtracts in and out of phase with the incident oscillator signal and is dis-
played on the oscilloscope.

SWEEP RF
OSCILLATOR  PLUG-IN

0SCILLOSCOPE

DIRECTIONAL

out OUTPUT COUPLER 5001 CABLE 5t
ut 10 TO 20 FEET LONG
OPEN HORIZ
MAINLINE {NPUT
COURLED CRYSTAL
VERT
DETECTOR INPUT
-

Figure 4-8. Equivalent Source SWR Test Setup
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PERFORMANCE TESTS

4-12. EQUIVALENT SOURCE SWR TEST Cont’d)

EQUIPMENT;
Sweep Oscillator . . ... ... .. . . HP8620A
REPlugin. ... 86220A
Oscilloscope .. ... HP 180C/1801A/1820C
Crystal Detector . . ... HP423A
lQ to 20 feet of 50-ohm Coaxial Cable . ... . ... RG 214/U, or approx. equivalent
Directional Coupler. .. ............. ... .. ... .. . .. HP 796D, 0.1-2.0 GHz

PROCEDURE:

a. Connect equipment as shown in Figure 4-8.

b.

Set controls as follows:

8620A:
BAND 10 to 1300 MHz
START (ZIEEN) « .+ v v v\t 100 MHz
STOP (red) ..o 1300 MHz
MARKER. . i i i imms i v nmmme s vmmint s s i nr e e n e e s OFF
MODE . AUTO
TRIGGER .. INT
TIME/SECONDS. ... c s sanimas 855585 6meiisananiass amssaiiaeoms 1—.01
TIME-SECONDS Vernier. - . o« o e oo oo e e e e Full Clockwise
1 kHz SQ WV/OFF {tear PAnel) « csu. . covwsisscsannisssimmnenssonsiss OFF
RF BLANKING/OFF (rear panel) . .............c..ooiuunnnn. RF BLANKING
DISPLAY BLANKING/OFF (rear panel} .................oouiiiiooo... OFF

Set 8620A LINE switch to ON; press START pushbutton.

Note maximum amplitude point from zero Vdc on oscilloscope. If it is greater than —25 mV, adjust 86220A
POWER LEVEL control counterclockwise for —25 mV maximum peak trace to place the crystal detector in
square-law output range.

Display swept power output trace on oscilloscope (Figure 4-9). Select several points on trace and calculate

Vaax!/YMING

Determine the loss at selected frequency of the length of coaxial cable (between coupler end and cable open
end), using manufacturer’s specification for loss/foot. (Refer to Table 4-3.)

Convert VM AX/VMIN ratio noted in step e into source match SWR, using Figure 4-10 and the cable loss
calculated in step f. The SWR value should be <1.3:1.

4-12
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4-12. EQUIVALENT SOURCE SWR TEST Cont’d)

ZERQ VOLT
REFERENCE

G T
i i YMIN V yax
25 . * 25 mV MAX

J

Figure 4-9. Typical Pattern of a Swept SWR Measurement.

Table 4-3. Loss in Coaxial Cable

RG Attenuation (dB/100 ft.) at Frequency Selected

Cable

Type 0.1 GHz 0.2 GHz 0.4 GHz 0.6 GHz 1 GHz 3 GHz
S8/U 2.4 3.6 5.2 6.6 8.8 16.7
98/U 2.3 34 5.2 6.5 9.0 17
55A/U 4.8 7.0 10.5 13.0 17 32
58A/U 6.2 9.2 14.0 17.5 23.5 45
58C/U 6.2 9.2 4.0 17.5 23.5 45
177/U 0.95 15 2.4 3.2 4.5 9.5
212/U 2.4 3.6 52 6.6 8.8 16.7
213/U 2.1 3.1 5.0 6.5 8.8 17.5
214/U 23 34 5.2 6.5 9.0 17
215/U 2 3.1 5.0 6.5 8.8 16.7
217/0 1.5 2.3 3.5 4.4 6.0 11.7
218/U 0.95 1.5 2.4 3.2 4.5 9.5
219/U 0.95 1.5 2.4 3.2 4.5 9.5
220/U 0.69 1.12 1.85 S 3.6 7.7
221/U 0.69 1.12 1.85 — 3.6 g
223/U 4.8 7.0 10.5 13.0 17.0 32
224/0 1.5 2.3 3.5 4.4 6.0 11.7
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Figure 4-10. Graph to Convert Oscilloscope Trace to Source Match SWR
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4-13. SPURIOUS SIGNALS TEST
SPECIFICATION:
Harmonics in dB below fundamental signal at maximum power:
10 — 750 MHz: >25 dB (>35 dB at zero dBm output)
750 — 1300 MHz: >30 dB (>40 dB at zero dBm output)

Nonharmonics: Below —40 dBm

DESCRIPTION:

The output RF signal from the sweep oscillator is displayed in frequency domain by a spectrum analyzer to verify

that the spurious signal output is below the specified level.

SPECTRUM ANALYZER

SWEEP RF
OSCILLATOR PLUG-IN

ClO)

. =

L]
| o
!

5

RF
QUTPUT
10dB
ATTENUATOR
—1
j S

Figure 4-11. Spurious Signals Test Setup

EQUIPMENT:
Boroan OREIEIET ., o rasamr sy spuaans IR ERBES 5 S0EET 5§ ¢ 0 SUTHEE FRB
B PIMEAT ¢ oot 5 2 6 hdimmo o v smem w6 85 68 Bomn o on amndds 3 EamBaE 520 HP 86220A
Spectrum Analyzer ............. .. . ... HP 8555A/8552B/1417T
10 dB Attenuator. . ... .. HP 8491A, Option 010
PROCEDURE:

a. Connect equipment as shown in Figure 4-11.
b.  Set controls as follows:

86220A
POWER LEVEL

8620A
BAND
CW pointer

................................................. 10 to 1300 MHz
I kHz SQ WYV/OFF (rear panel) ... .......................c...oo.....
RF BLANKING/OFF (rear panel) . ............coouieneenn... RF BLANKING
DISPLAY BLANKING/OFF (rear panel) ............c.coiiiiineennn...
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4-13. SPURIOUS SIGNALS TEST (Cont’d)

c. Set 8620A LINE switch to ON; press CW pushbutton.

NOTE

The analyzer originates some mixing harmonics that may appear on the
display. If a signal is in question, increase the spectrum analyzer input
attenution by 10 dBm, 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.

d.  Adjust 8620A CW control through the 10 to 1300 MHz band and observe harmonics and spurious signals.
Identify signal in question as harmonic or as non-harmonic and measure the difference in dB between this
signal level and the level of the fundamental frequency. Harmonics of the 10 to 750 MHz band should be >25
dB below the fundamental. Harmonics of the 750 to 1300 MHz band should be >30 dB below the
fundamental. Nonharmonic spurious signals should be below —40 dBm.

e. Set 86220A POWER LEVEL control to zero dBm.

f.  Adjust 8620A CW control through the 10 to 1300 MHz band and observe harmonic signals. Identify signal in
question as a harmonic and measure the difference in dB between this signal level and the level of the
fundamental frequency. Harmonics of the 10 to 750 MHz band should be >35 dB below the fundamental.
Harmonics of the 750 to 1300 MHz band should be >40 dB below the fundamental.

4-14. RESIDUAL AM TEST

SPECIFICATION:

AM noise in a 100 kHz bandwidth at maximum power is >50 dB below carrier.
DESCRIPTION:

The carrier signal from the 86220A is amplitude modulated with a square wave from the 8620A. This modulated
signal is used to establish reference on the Model 3400A RMS Voltmeter that is 9dB below the actual carrier signal.
The 9 dB reduction occurs because of the voltmeter response to a square wave and the square-law response of the
crystal detector. The modulation is then removed and the magnitude of the Residual AM component is measured
with respect to the established reference.
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4-14. RESIDUAL AM TEST (Cont'd)

RMS
SWEEP RF VOLTMETER
OSCILLATOR  PLUGAN ——
T
. * . 5
|
]F INPUT
QUTEUT 10 d8 CRYSTAL
ATTENUATOR BETECTOR 2F0O0T BNC
3 CABLE
Figure 4-12 .Residual AM Test Setup
EQUIPMENT:
SWEEH IOSEUIAtOT s s ¢ 5 5 smmim o s 25 smim s nscs s BERF ST 488 8 HHEEEE 3 HP 8620A
REPIUgIn. . ... e HP 86220A
RMS Voltmeter. . .. ... .. HP 3400A
10 dB Attenuator ... ... ... HP 8491A, Option 010
Crystal Detector . ... ... HP 423A
BNC Cable Assembly (2-feet) ... .. .. HP 11086A
PROCEDURE:
a. Connect equipment as shown in Figure 4-12.
b.  Set controls as follows:
86220A
POWER LEVEL .. .. .. . e +10 dBm
8620A
BAND 10 to 1300 MHz
CW DOINeT . . i e 650 MHz
1 kHz SQ WV/OFF (rear panel) . ........c.ooviiiiiniiinn.. 1 kHz SQ WV
RF BLANKING/OFF (rear panel) ... ............cccovuno. .. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) ..............coouiinineennann. OFF

c. Set 8620A LINE switch to ON; press CW pushbutton.
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4-14. RESIDUAL AM TEST (Cont’d)
d.  Set the RMS voltmeter to a range that gives an on-scale indication. Note the meter indication.

e.  Setthe 8620A rear-panel 1 kHz SQ WV/OFF switch to OFF. Change RMS voltmeter range switch to obtain
an on-scale indication. The difference between this indication and the one noted in step ¢ should be a
minimum of 4] dB.

NOTE

A 41-dB decrease in the RMS voltmeter indication corresponds to a 50 dB
reduction in signal level. A correction factor of 9 dB is added because of
the RMS voltmeter response to a square wave and the square-law re-
sponse of the crystal detector.

4-15. EXTERNAL FM MODULATION TEST
SPECIFICATION:

Frequency Response: DC to 500 kHz
Maximum Deviation: *15 MHz

DESCRIPTION:

The oscillator is modulated with a signal source through the input range to 500 kHz. The resulting FM deviation is
slope detected on a low-pass filter and the detected signal is read on an RMS voltmeter.

RMS
VOLTMETER SWEEP RF
OSCILLATOR  PLUG-IN

FREQUENCY COUNTER

RF M
QUTPUT INPUT

2.FOOT 8NC
CABLE

CRYSTAL LOWPASS  SPLITTER

DETECTOR FILTER

TamE
TEST OSCILLATOR DC POWER

SUPPLY

ouTPUT

DU
o L ] .iol
QUTPUT

= e A i

Figure 4-13. External FM Modulation Test Setup

4-18



Model 86220A Performance Tests

PERFORMANCE TESTS

4-15. EXTERNAL FM MODULATION TEST (Cont’d)

EQUIPMENT:
Sweep Oscillator ... ..o HP 8620A
RE PIUSHIT ¢« vuvsns s sumnnasscsmmss s s smamns ¥ samansioaoimasssins HP 86220A
Test Oscillator .. ... HP 651B
Frequency COUNIET ... ...ttt e e e HP 5340A
DC Power SUpply . .o HP 721A
RMS Voltmeter. .. ... HP 3400A
Low-Pass Filter . . ... .. HP 360A
Crystal Detector . ...t HP 423A
BNC Cable Assembly (2-feet) .. ......... ... . ... .. ... ... ... HP 11086A
Power Splitter .. ... ... . e HP 11667A

PROCEDURE:

a. Connect equipment as shown in Figure 4-13. Press CW pushbutton.

b.  Set controls as follows:

86220A
POWER LEVEL . ... . e +10 dBm
8620A
BAND . csisos 56 s5m0 0 56 888588 5 mumn 168 sEn 658 8 adban s 10 to 1300 MHz
CW pOINter . ..o 700 MHz
I kHz SQ WV/OFF (rear panel) ...... ..o OFF
RF BLANKING/OFF (rear panel)........................... RF BLANKING
DISPLAY BLANKING/OFF (rear panel) .. ... ... ... . OFF
LIME 25 ¢ comnas sdd®Baisdebtmunc s b B0t 8 68 Hmnnnncnndhi d SHBHEEE 2 8ma ON

c.  Adjust test oscillator to 10 Hz, at 0.1 Volt RMS. Adjust 8620A CW frequency for maximum indication on
the RMS voltmeter connected at crystal detector output. Check that the center of the range is obtained by
adjusting the frequency back and forth through maximum indication.

d.  Disconnect test oscillator from 86220A FM input. The frequency indicated on the frequency counter will be
referred to as the “‘center frequency’’ for the remainder of the test. Connect DC power supply to the FM input
with positive lead to center conductor and negative lead to ground.

e. Increase DC power supply output until the frequency counter indicates 15 MHz above the ‘‘center
frequency’’. Note DC power supply output. (This value is equivalent to the peak modulation required to
obtain =15 MHz FM modulation deviation.) Multiply the DC voltage set at the DC power supply by 0.707 to
obtain the RMS modulation value corresponding to modulation of 15 MHz.

f.  Disconnect DC power supply from 86220A FM connector and connect test oscillator to FM input. Adjust test
oscillator to 10 Hz. Adjust output for the RMS value equivalent to 15 MHz modulation found in step €. Note
indication on RMS Voltmeter at output of crystal detector. (This value represents + 15 MHz modulation.)

g. Set test oscillator to 500 kHz and increase test oscillator output until the RMS voltmeter indicates a
value equivalent to =15 MHz modulation as noted in step f. If this value of RMS voltage is obtained, +15
MHz modulation is obtained.
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4-16. AM MODULATION TEST
SPECIFICATION:

INTERNAL AM:
1 kHz squarewave ON/OFF ratio: >35 dB below maximum power output (410 dBm).

EXTERNAL AM:

Sensitivity: a — 10V input reduces the RF output signal >35 dB below maximum power output.
Frequency response: DC to 10 kHz

Modulation: >50% AM
DESCRIPTION:

Attenuation is checked by applying —10Vdc and observing the corresponding decrease in RF power out (35 dB

below maximum power output). ON/OFF ratio is checked by applying the internal 1 kHz squarewave and
observing the display.

DC POWER SWEEP RF
SUPPLY OSCILLATOR PLUG-IN SPECTRUM ANALYZER
TN
o o EXT AM
{REAR PANEL)
co o Y
-0 VOLT
QUTPUT RF
OSCILLOSCOPE QuTPUT

|

i:0000 @ "
o
ese c 8

ol

g 20d8
ATTENUATOR

(.;/ ,\;) OIIIIII.I:J

VERT CRYSTAL

INRUT DETECTOR J

\ —C T} — PN —
Figure 4-14. AM Modulation Test Setup
EQUIPMENT:

Sweep Oscillator . ... ... HP 8620A
RE PIug-In . . o e HP 86220A
Spectrum AnalyzZer ... ........viiiri e HP 8555A/8552B/141T
Oscilloscope

...................................... HP 180C/1801A/1820C
DC Power Supply

.............................................. HP 721A
Crystal Detector

............................................... HP 423A
20 dB Attenuator . . ... .. HP 8491A, Option 020
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4-16. AM MODULATION TEST (Cont’'d)
PROCEDURE:
a.  Connect spectrum analyzer and 20 dB attenuator to 86220A as shown in Figure 4-14.

b.  Set controls as follows:

86220A
POWER LEVEL .. .. +10dBm
8620A
BAND: o0 s 05 ammesipomuans smamass sz damnss i aunms s s cama s 10 to 1300 MHz
CW pOINter . . . ot 650 MHz
START pointer . ... oo o 10 MHz
STOP pointer . ... ...t e 1300 MHz
BIARIIET o uows 26 tmmms 15 amsmas § 8 SRBHEE # SHEBY § 8 COMEBE S CHUHE R BARBES OFF
1 kHz SQ WY/OFF (rear PANeL) .. . ..cwwssicummnnsonsmnssamiasssonmss OFF
RF BLANKING/OFF (rearpanel)........ ............c...... RF BLANKING
DISPLAY BLANKING/OFF (rear panel) ................o.ooiiiaio... OFF
LINE ON

c.  Press the CW pushbutton.

d.  Set spectrum analyzer controls as follows:

8555A
Prequency BANDY .o . oun.n oo immmis 5o ommas 855 emn5 6 sa084s 0.01 to 2.05 GHz
BANDWIDTH ... .. 10 kHz
SCAN WIDTH . ... 20 MHz/division
INPUT ATTENUATION .. e 10 dB
TUNING- STABILIZER: i : commms 2 55 ommassss imsms s dsmwns i 5 dmasnss cnnns OFF
Signal Identifier ... .. ... ... . . OFF

8552B
SCAN TIME 5 ms/division
LOG REF LEVEL: . . :cnsinnnwmessssvmassssinmssss inmhesisssmsssio 0 dBm
LOG/LINEAR . ... LOG
VIDEO FILTER ... . e OFF
SCAN MODE . .. INT

External AM Sensitivity Check

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

t.  Verify DC power supply connected to 8620A rear-panel EXT AM input. Adjust the external power supply
for —10.0Vdc output. The power output as observed on spectrum analyzer should decrease by >35 dB below
the reference.

g. Disconnect external power supply from 8620A EXT AM connector.
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4-16. AM MODULATION TEST (Cont’'d)

On/Off Ratio

h.  Connect the oscilloscope and crystal detector to the 86220A as shown in Figure 4-14.

i. Set controls as follows:

86220A
POWER LEVEL . ... e e +10 dBm

8620A
TRIGGER .. INT
VIOBDE iiiismis 5 500055 505 1 5 = neromsio o o s amlasiot i 2 o i m s = o o stont st o osmmenion i § o8 AUTO
TIME-SECONDS . .. 1 — .01
TIME Vernier .. ... ... e Full Clockwise
1 kHz SQ WV/OFF (rear panel) . ..........covviviiiennnen.. 1 kHz SQ WV
RE BLANKING/OFF (reaf Pafie]) ; csxsuss comns 56 samns s s smman RF BLANKING
DISPLAY BLANKING/OFF (rearpanel).. . ..................... . ...... OFF

J Observe the oscilloscope trace. The blanking line should be coincident with the “OFF’" portion of the
signal. (This shows that the square-wave ON/OFF ratio and the blanking ON/OFF ratio are the same.)

k.  Disconnect crystal detector and oscilloscope from 86220A and connect 20 dB attenuator and spectrum
analyzer. Set 8620A rear-panel RF BLANKING/OFF switch to OFF. Set 8620A TRIGGER to EXT.

1. Note reference level of signal on spectrum analyzer. Set RF BLANKING/OFF switch to RF BLANKING.
Power level difference should be >35 dB (ON/OFF ratio).

m.  Adjust 8620A START pointer through the frequency band and note minimum and maximum power points.
Check ON/OFF ratio at these points by setting the 8620A RF BLANKING/OFF switch between RF
BLANKING and OFF positions. All frequency points across the band should have an ON/OFF ratio of >35
dB.
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Table 4-4. Performance

Test Record (1 of 2)

Performance Tests

Hewlett-Packard Model 86220A

Test Performed by:

RF Plug-in
Serial No. Date:
4-7. FREQUENCY RANGE AND ACCURACY TEST Lower Limit Measured Value Upper Limit
d.  CW pointer setting
10 0 MHz 20 MHz
S0 40 MHz 60 MHz
100 90 MHz 110 MHz
300 290 MHz 310 MHz
500 490 MHz 510 MHz
800 790 MHz 810 MHz
1000 990 MHz 1010 MHz
1300 1290 MHz 1310 MH¢
e. START Pointer STOQOP Pointer MANUAL
20 1300 ccw 5MHz 35 MHz
20 1300 Cw 1285 MHz 1315 MHz
100 1000 CwW 985 MHz 1015 MHz
100 1000 CCW 85 MHz 115 Mz
200 800 cCcw 185 MHz 215MHz
200 800 CwW 785 MHz 815 MH¢
400 600 CwW 585 MHz 615 MHz
400 600 CCW 385 MHz 415 MHz
800 200 CCW 785 MHz 815 MHz
800 200 CwW 185 MHz 215 MHz
1300 20 Cw S MHz 35 MHz
1300 20 CcCcw 1285 MHz 1315 MHz
4-8. FREQUENCY STABILITY TEST
d.  Line Voltage change at 103 Vac £20 kHz
A Line Voltage change at 127 Vac +20 kHz
f. 10 dB Power Level Change +20 kHz
4-9, RESIDUAL FM IN 10 kHz BANDWIDTH TEST
i Peak-to-peak Residual FM 10 kHz P-P
4-10. POWER LEVEL AND VARIATION TEST
&. Power LEVEL zero dBm mark —1 dBm +1 dBm
d. POWER LEVEL +10 dBm mark +9 dBm +11 dBm
h.  Leveling variation, 10 to 1300 MHz 1 dBP-P
i Leveling variation, 750 to 1300 MHz
(sweep time >.1 seconds) 0.4 dBP-P
j. Power change with 10% change
in AC power +0.1 dB
4-11. POWER LEVEL CONTROL TEST
d. POWER LEVEL at OFF —40 dBm
4-12, EQUIVALENT SOURCE SWR TEST
g. SWR 1.3:1
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Performance Tests

Table 4-4. Performance Test Record (2 of 2)

Model 86220A

4-13. SPURIOUS SIGNALS TEST

d. Harmonics down from fundamental
at +10 dBm:
10 to 750 MHz
750 to 1300 MHz
Level of non harmonics

f. Harmonics down from fundamental
at zero dBm:
10 to 750 MHz
750 to 1300 MHz

4-14. RESIDUAL AM TEST

d.  Below maximum rated power
4-15, EXTERNAL FM MODULATION TEST

¢.  Modulation frequency of 500 kHz
4-16. AM MODULATION TEST

f Attenuation with — 10 Vdc input
m.  ON/OFF ratio

Lower Limit

Measured Value

Upper Limit

25 dB
30dB

35dB
40 dB

50dB

+15 MHz

35dB
35 dB

—40 dBm
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Model 86220A Adjustments
SECTION V
ADJUSTMENTS

5-1. INTRODUCTION Thermistor Mount .......... HP 8478B

Power Splitter . ........... HP 11667A
5-2. This section provides adjustment procedures Spectrum Analyzer ........ HP 8555A/
for the Model 86220A. Adjustments should be per- 8552B/141T
formed whenever the Model 86220A RF Plug-in per- 20 dB Attenuator ............. 8491A,
formance is out of tolerance. Allow 30 minutes war- Option 020

mup time before performing the adjustments. Ad-
justment and test point locations are shown in Figure
5-1. Table 5-1 lists all of the adjustments and their
functions.

5-3. EQUIPMENT REQUIRED

5-4. A list of equipment required to adjust the RF
Plug-in, with recommended HP Model Numbers, is
given below and also in Table 1-4.

Sweep Oscillator . .......... HP 8620A
Oscilloscope ... HP 180C/1801A/1820C
Digital Voltmeter .......... HP 3460B
Frequency Counter ......... HP 5340A
Power Meter ............... HP 432A

Type N to SMA Adapter .............
HP 1250-1404

5-5. RELATED ADJUSTMENTS

5-6. The adjustments should be performed in the
order listed. However, if only one parameter is
slightly out of tolerance, a single adjustment may be
made.

5-7. ADJUSTMENT LOCATIONS

5-8. The location of the adjustments in the 86220A
are shown in Figure 5-1. Location of adjustments, test

points, and major assemblies are shown in Figures 8-9
and 8-10.

Table 5-1. Adjustment Controls

Function

Control Ref. Desig. Name
No Reference A4 Cavity Oscillator
designator Freq. Tuning
Al1R21 FREQ
ADJLO
Al1RI12 FREQ
ADJ HI
AIRI MAX
LEVEL
AlRI13 MIN
LEVEL
A1RA43 BLANK
ADJ
AIR45 CAVITY
BIAS

Slug-tunes cavity oscillator frequency
for 4.2 GHz.

Adjusts YIG oscillator A5 frequency
calibration at low end of band.

Adjusts YIG oscillator AS frequency
calibration at high end of band.

Adjusts power calibration at +10 dBm
end of POWER LEVEL control.

Adjusts power calibration at zero dBm
end of POWER LEVEL control.

Adjusts for good frequency response to
1 kHz modulation at zero dBm power
level.

No adjustment of this control is required.
Control is preset to center-range at the
factory.
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Adjustments Model 86220A

TOP VIEW

MAX LEVEL MIN LEVEL BLANK ADJ FREQ ADJHI CAVITY BIAS
TP1 TP2 TP3 TP4 FREQ ADJLO TP5

BOTTOM VIEW

A4 CAVITY OSCILLATOR
A2J2/W2P2 w2 FREQUENCY ADJ A4J1/W2P1

Figure 5-1. Adjustment and Test Point Locations
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Model 86220A Adjustments

ADJUSTMENTS

5-9. A4 CAVITY OSCILLATOR FREQUENCY ADJUSTMENT

DESCRIPTION:

The output frequency of A4 Cavity Oscillator is monitored with a frequency counter and adjusted if necessary.

SWEEP RF
OSCILLATOR PLUG-IN

FREQUENCY COUNTER

R TYPE N/SMA 10dB
ADAPTER ATTENUATOR
AL, {1

Figure 5-2. A4 Cavity Oscillator Frequency Adjustment Test Setup

EQUIPMENT:
Sweep Oscillator . .. ... .o HP 8620A
RE Plug-in . ... HP 86220A
FreqUuency COUMET muweu s « summsas s 5 imess 55 s8aans s passas & § oo s HP 5340A
RE Service Cable . . .nuivnvnwniinsissommnss siimmms s sngsissing HP 8120-1578
Type N to SMA Adapter . ... HP 1250-1404
10dB Attenuator . ... ..ot e HP 8491A, Option 010

PROCEDURE:

a. Connect equipment as shown in Figure 5-2 as follows: Disconnect cable W2 from connector A4J1 on A4
cavity oscillator. Connect frequency counter to A4J1 through a 10 dB attenuator, a Type-N to SMA adapter,
and an RF service cable,

b.  Press 8620A CW pushbutton. Adjust A4 frequency adjustment slug (located near A4J1) with 5/64-inch Allen
wrench for a 4.2 GHz =5 MHz counter indication.

c. Reconnect W2P1 to A4J1.
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Adjustments Model 86220A

ADJUSTMENTS

5-10. YIG OSCILLATOR HIGH AND LOW FREQUENCY LIMITS ADJUSTMENT
DESCRIPTION:

The high and low frequency ends of the band are adjusted for correct calibration.

SWEEP RF
OSCILLATOR  PLUG-IN DC DIGITAL VOLTMETER

FREQUENCY COUNTER

10dB
ATTENUATOR

I
Lt

Figure 5-3. YIG Oscillator High and Low Frequency Limit Adjustment Test Setup

EQUIPMENT:
Sweep Oscillator . .. . ... .. i HP 8620A
RE PRSI s s s 5 sresmmms 5 5 5o mmss & 5 5@ smang s omuasg 2 asmsss 8 05 HP 86220A
Frequency COUNLEr .. ... ..o\ttt i HP 5340A
DC Digital Voltmeter . ...t HP 3460B
10 dB Attenuator. . ...t HP 8491A, Option 010
PROCEDURE:

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

b.  Set controls as follows:

86220A

POWER LEVEL ... ...ttt e +10 dBm
8620A

BAND ...ttt 10 to 1300 MHz
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Model 86220A Adjustments

ADJUSTMENTS

5-10. YIG OSCILLATOR HIGH AND LOW FREQUENCY LIMITS ADJUSTMENTS (Cont’d)

C.

Press 8620A CW Pushbutton. Adjust CW pointer for a +0.100 Vde +0.005 Vdc indication on DC
Digital Voltmeter (DVM).
NOTE

A1R21 can be misadjusted so that zero-beat comes in center of band
rather than at low-frequency end.

d.  Adjust resistor AIR21 FREQ ADJ LO for 13.0 MHz =2 MHz indication on frequency counter.
e.  Adjust CW pointer for a +10.00 Vdc £0.005 Vdc indication on DVM.
f.  Adjust resistor A1R12 FREQ ADJ HI for 1300 MHz +2 MHz indication on frequency counter.
g.  Adjust 8620A CW pointer to obtain each of the DVM indications listed in Table 5-2 and check corres-
ponding frequency counter indications agains limits given. If necessary, compromise adjust A1R21
and AI1R12 to achieve limits across full band.
Table 5-2. YIG Oscilator High and Low Frequency Limits Adjustments
Set CW for DVM Frequency Counter Indication ) '
i Compromise Adjustment
Indication {+Vdc) . .
Minimum Maximum
0.100 £0.005 Vdc 3 MHz 23 MHz
0.500 +0.005 Vdc 55 MHz 75 MHz A1R21 (FREQ ADJ LO)
1.000 £0.005 Vdc 120 MHz 140 MHz
2.000 £0.005 Vdc 250 MHz 270 MHz
4.000 +0.005 Vdc 510 MHz 530 MHz
6.000 £0.005 Vdc 770 MHz 790 MHz
8.000 +0.005 Vdc 1030 MHz 1050 MHz AURLZ (FREQ ABIHI)
10.000 +£0.00S5 Vdc 1290 MHz 1310 MHz
5-11. MINIMUM AND MAXIMUM POWER ADJUSTMENT
DESCRIPTION:

The power level is calibrated through the range of zero dBm to +10 dBm.
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ADJUSTMENTS

5-11. MINIMUM AND MAXIMUM POWER ADJUSTMENT (Cont’d)

SWEEP RF POWER METER
OSCILLATOR  PLUG-IN —
TR
Y ®
Sl e . —
0= = moo o | o » .
RF INPUT
DUTRUT 10 d8 THERMISTOR
L ATTENUATOR MOUNT
—{_} 4

Figure 5-4. Minimum and Maximum Power Adjustment Test Setup

EQUIPMENT:

Sweep Oscillator . ... ... HP 8620A

RE Plug-in .. ... HP 86220A

Power Meter ... HP 432A

Thermistor MOUNt . . ... o e HP 8478B

10 dB ABENHALOT < vmms 5 s sommss i3 samass s sas@uss 8§ suu0 HP 8491A, Option 10
PROCEDURE:
a. Connect equipment as shown in Figure 5-4.
b.  Set controls as follows:

86220A
POWER LEVEL ... .. e +10 dBm
8620A

BAND L e 10 to 1300 MHz

CW POILET ynwr o 5 s wmmas 2 cmmsmns s s 6 6amaes s ERESHA 5 258 BRs s 5 b s 1000 MHz
c.  Press 8620A CW pushbutton. Adjust resistor AIR1 MAX LEVEL for zero dBm £0.1 dB indication

on power meter. (Zero dBm indication on meter corresponds to +10 dBm out.)
d. Set POWER LEVEL control to zero dBm. Adjust resistor A1R13 MIN LEVEL for —10 dBm 0.1 dB
indication on power meter. (—10 dBm indication on meter corresponds to O dBm out.)

e. Check POWER LEVEL setting of +10 dBm and zero dBm again and if necessary repeat steps ¢ and d.
f.  Adjust POWER LEVEL control through the range of 0 to + 10 dBm. Check power meter indication at each

major power division. Indication should be — 10 dB below POWER LEVEL control dial setting =1 dB. If
out of tolerance, readjust AIR1 MAX LEVEL or A1IR13 MIN LEVEL to bring POWER LEVEL control dial
seting within tolerance through the entire range.
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Model 86220A Adjustments

ADJUSTMENTS

5-12. BLANKING LEVEL ADJUSTMENT

DESCRIPTION:

The positive clamping level for the main ALC amplifier is adjusted for minimum overshoot and rounding
of the 1 kHz square-wave modulation signal.

SWEEP RF
OSCILLATOR PLUG-IN

OSCILLOSCAOPE

HORIZ
EXT
INPUT
ATTENUATOR  DETECTOR N
=} ‘g™
Figure 5-5. Blanking Level Adjustment Test Setup
EQUIPMENT:
Sweep Oscillator . . .. ... . e HP 8620A
RE Plug-in. . . ... .. HP 86220A
OscillosCope ...t HP 180C/1801A/1820C
CIyStal DIETEGIOT « cnnwvs i s vmma s s s 7 smmmn s v imeman o s s 5 aRaHE T § HP 423A
10 dB Attenuator .. .. ... HP 8491A, Option 010
PROCEDURE:
a. Connect equipment as shown in Figure 5-5. Press 8620A CW pushbutton.
b.  Set controls as follows;
86220A
POWER LEVEL ... e e 0 dBm
8620A
BAND . 10 to 1300 MHz
CW POITITET : ¢ sssang « v vamns i & 5mmas 5 sommmme n n wm @58 5 3 £5Bus b & 6w 1000 MHz
TIME-SECONDS . ... . e .1 — .01
TIME-SECONDS Vernier . .. ...t Full Clockwise
1 kHz SQ WV/OFF (rearpanel) ........................... 1 kHz SQ WV
RF BLANKING/OFF (rearpanel). . . ..................... RF BLANKING
DISPLAY BLANKING/OFF (rearpanel) . .. ... ... ... .. ........ OFF
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ADJUSTMENTS

5-12. BLANKING LEVEL ADJUSTMENT (Cont’d)

C.

Set oscilloscope for internal sweep. Observe squarewave signal on oscilloscope. Adjust 8620A TIME-
SECONDS Vernier to make waveform stationary.

Adjust resistor A1R43 BLANK ADJ for the best compromise between minimum overshoot and minimum
rounding on the corners.

There is interaction between the blanking adjustment and the ON/OFF ratio. Perform AM Modulation test in
Section IV to be sure ON/OFF ratio is still within specification. If not, set AIR43 BLANKING ADJ full
counterclockwise. Then adjust clockwise as far as possible for best squarewave, while still maintaining
ON/OFF ratio within specifications.

5-8
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Model 86220A

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 gives all the manufacturer’'s code
numbers that are used in the parts list.

6-3. Abbreviations

6-4. Table 6-1 gives a list of abbreviations used
in the parts list, schematics, and throughout the
manual. In some cases, two forms of the abbrevia-
tion are given, one all capital letters, and one par-
tial or no capitais. This occurs because the ab-
breviations in the parts list are always all capitals,
since the computer readout does not print lower
case letters. 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 desig-
nation.

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

¢.  Miscellaneous parts.

d. Illustrated parts breakdown, if appropriate.

The information given for each part consists of the
following:

a. The Hewiett-Packard part number.
b. The total quantity (Qty) in the instrument.
c.  The description of the part.

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

e. Manufacturer code number for the part.

NOTE

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

6-7. ORDERING INSTRUCTIONS

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

6-9. To order a part that is not listed in the re-
placeable parts table, include the instrument
model number, instrument serial number, the de-
scription and function of the part, and the number
of parts required. Address the order to the nearest
Hewlett-Packard office.




Replaceable Parts

Model 86220 A

Table 6-1. Refereince Designators and Abbreviations Used in Manual (1 of 2)

ogoOQwm >

L
DS
E

REFERENCE DESIGNATORS

= assembly F
= motor FL
= capacitor J
= diode K
= delay line L
= device signaling (lamp) M
= misc electronic part MP
A = amperes
ac* = alternating cuirent
ACCESS = accessory
ADJ = adjustment
AFC = automatic frequency
control
AGC = automatic gain
control
AL = aluminum
ALC = automatic leveling
control
AM = amplitude modulation
AMPL = amptlifier
ASSY = assembly
AUX = auxiliary
BAL = balance
BCD = binary coded decimal
BD = board
BFO = beat frequency
oscillator
BH = binder head
BPF = bandpass filter
BRS = brass
BWO = backward wave
oscillator
CAL = calibrate
CCW = counterclockwise
CER = ceramic
CHAN = channel
COAX = coaxial
COEF = coefficient
COM = common
COMP = composition
CONN = connector
CRT = cathode-ray tube
CW = clockwise or continuous
wave
D-A = digital-to-analog
dB* = decibel
dBm* = decibels referenced
to 1 mW
dc* = direct current

= fuse P = plug V = vacuum tube,
= filter Q = transistor neon bulb
= jack R = resistor photocell, etc.
=relay S = switch W = cable
= inductor T = transformer X =socket
= meter TP = test point Y = crystal
= mechanical part U = integrated circuit
ABBREVIATIONS
DET = detector G = integrated circuit
deg* = degree 1D = inner diameter
°C = degree Celsius IF = intermediate freq.
°F = degree Fahrenheit IMPG = impregnated
°K = degree Kelvin INCD = incandescent
°R = degree Rankine INCL = include(s)
DEPC =deposited carbon INS = insulation{ed)
DIA = diameter INT = internal
DIV = division )
DPDT = double pole double kHz* = kilo Hertz
throw k2 = kilohm
DR = drive kV* = kilovolt
DVM = digital voltmeter LED = light-emitting
diode
ELECT = electrolytic LF = low frequency
ENCAP = encapsulated LG = long
EXT = external Ld = left hand
LIM = limit
F = farads LIN = linear taper
FET = field effect transistor ~ LK WASH =lock washer
FH = flat head LO =low
FILH = Fillister head LOG = logarithmic taper
FM = frequency modulation LPF = low pass filter
FP = front panel LV = low voltage
FREQ = frequency .
FXD - fixed mA* = milliampere
MAX = maximum
G = giga (109) M = megohm
GE = germanium MET FLM = metal film
GHz  =giga Hertz MET OX = metallic oxide
GL = glass MFR = manufacturer
GRD  =ground(ed) mH* = millihenry
MHz = mega Hertz
H = henry mV* = millivolt
HET = heterodyne mW#* = milliwatt or
HEX = hexagonal microwave
HD = head MIN = minimum
HF = high frequency MOD = modulator
HI = high MOS = metal-oxide
HP = Hewlett-Packard semiconductor
HPF = high pass filter MTG = mounting
HV = high voltage MTR = meter
Hz = Hertz MY = mylar




Model 86220A

Replaceable Parts

Table 6-1. Reference Designators and Abbreviations Used in Manual (2 of 2)

NC
N/C
NE
N/O
NOM
NORM
NPN

PREAMP

RECT
REF
REPL
RF

= north or nano (10'9)
= no connection

= normally closed

= neon

= normally open
nominal

normal
negative-positive
negative

[ (I

outer diameter

oval head

operational amplifier

option

oscillator

oxide

= peak

= printed circuit

= picofarads = 1012
farads

= Phillips

= positive-intrinsic-
negative

= peak inverse
voltage

= phase lock

= positive-negative-
positive

= part of

= porcelain

= position(s)

= potentiometer

= peak-to-peak

= preamplifier

point

[ S

rectifier
reference
replaceable
radio frequency

(LI [

I

ABBREVIATIONS

RH

RMS
RND
R&P

S-B
SCR

SEC
SECT

SEMICON

SI
SIL
SMA

SMC

S-para-

meter
SPDT
SPG
SPST
SST
STL
5Q
SYNC

TA
TD
TERM
TGL

TRIM
TSTR
TWT

*Upper-case letters are always used in the parts list.

= round head or
right hand

= root-mean square

=round

= rack and panel

= slow-blow

= silicone controlled
rectifier, or screw

= second

= section(s)

= semiconductor

= silicon

= silver

= sub-miniature
connector

= micro-miniature
connector

= scattering parameter

= single pole double throw
= spring

= single pole single throw
= stainless steel

= steel

= square

= synchronize

= tantalum

= time delay

= terminal

= toggle

= thread

= through

= titanium

= tolerance

= trimmer

= transistor

= traveling wave
tube

u_*

UNREG = unregulated

A%
VA

VAR
Vdc*
VDCW

VF

VTO

VTVM = vacuum-tube

VX

W/
w
Ww
W/0

YIG

= volts direct current

= voltage-tuned

= micro = 10'6

= volt
= voltampere
= variable

= dc working volts
= filtered voltage

oscillator
voltmeter

= switched voltage

= with

= watt

= wirewound
= without

= Yittrium-Iron-Garnett

6-3
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Model 86220A

Table 6-2. Replaceable Parts:

Reference —— Mfr

: . HP Part Number| Qty Description Mfr Part Number
Designation Code
Al 26220-60001 I BOARD ASSY:ALC/YIG DRIVER 28480 86220-60001
ALG1 0180-0116 1 C:FXD ELECT 6.8 UF 10% 35VDCW 56289 1560685X903582~DYS
AlC2 0180-0372 1 C:FXD TANT. 10 UF 10% 20VDCW 56289 15001 06X902082=DY5S
ALC3 0160-0164 ¥ C:FXD MY 0.039 UF 10% 200VDCW 56289 162P39392-PTS
AlC4 0180-0291 2 C:FXD ELECT 1.0 UF 10% 35VDCW 56289 15001 05X903542-0YS
A1CS 0180-2486 1 C:iFXD TANT 470 UF 206% 20VDCW 28480 0180-2486
AlC6 0160-3533 1 C:FXD MICA 470 UF 5% 1povDew 28480 0160-3533
ALCT 0180-0373 1 C:FXD ELECT 0.68 UF 10% 35VDCH 56289 150D684X903542-DYS
£1C8 0160-2264 1 C:FXD CER 20 PF 5% 500v0CW 72982 301-000=C0G0O-2004
AlC9 0160-0298 1 C:FXD MY 0.C015 UF 10% 200vDCW 56289 192P15292-PTS
A1C10 0180-0197 1 C:FXD ELECT 2.2 UF 10% 20VDCW 56289 150D0225X902042-DYS
A1CL] 0180-0376 1 C:FXD ELECT 0.47 UF 10Z 35VDCwW 56289 15004 74X903542-DYS
A1CR1 1901-0025 ] DIODE:SILICON LOOMA/LY 07263 FO 2387
A1CR2 1901-0025 DIODE:SILICON 100MA/Z1V 07263 FD 2387
ALCR3 1901-0025 DIODE:SIL{CON 1OOMA/1V 07263 FD 2387
ALCR4 1901-015%9 2 DIODE:SILICOM 0.75A 400PIV 04713 SR1358-4
ALCRS 1901-0Q025 OICODE:SILICON LOOMA/LV 07263 FD 2387
AlCR6 1901-0159 DICDE<SILICON O0.75A 400PTV 04713 SR1358=4
ALCRT 1901-0025 DIODE:SILICON LOOMA/LY 07263 FO 2387
AICRB 1902-0041 1 DIODE :BREAKDOWN 5.11V 5% 04713 5210939~98
AICR9 1%02-3002 1 DIOOE BREAKDOWN:2.37Y 53 28480 1902~3002
ALK 0490-0884 1 RELAY:REED 28480 04920-0884
AlQ1 1853-0050 3 TSTR:SI PNP 28480 1853-0050
4102 1853-0050 TSTR:SI PNP 28480 1853-0050
AlQ3 1854-0404 3 TSTR:SI NPN 28480 1854-0404
4104 1854-0039 1 TSTR:SI NPN 80131 2N3053
41Q5 1853-0050 TSTR:SI PNP 28480 1853-0050
ALQG 1854-0404 TSTR:SI NPN 28480 1854=0404
A107 1854-0404 TSTR:ST NPN 28480 1854=0404
ALRL 2100-1760 2 R:VAR WW 5K OHM 5% TYPE V 1M 28480 2100-1760
A1R2 0757-0465 1 R:FXD MEYT FLM 100K OHM 1% 1/8W 28480 QT57-0465
A1R3 0698-3157 2 R:FXD MEY FLM 19.6K ORHM 1% 1/8W 28480 0698-3157
ALR&G 0757-0984 1 R:FXD MET FLM 10.0 OHM 13 1/2W 28480 0757-0984
41R5 0698-3615 0] R:FXD MET OX 47 OHM 5% 2w 28480 0698=3615
ALRGO 0757-0442 & RIFXD MET FLM LO.OK OHM 1% 1/8W 28480 0757~0442
A1R7 Q757-0278 2 R:FXD MET FLM 1,78K OHM 1% 1/8W 28480 0757-0278
AlR8 0811-1198 1 R:FXD WH 3.0K OHM 0.1% 3/32W 28480 0811~-1198
A1R9 0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W 28480 0698~3157
A1RLO 0698-3 260 1 R:FXD MET FLM 464K OHM 1% 1/8W 28480 06983260
AlRL1Y Q757-0288 ] R:FXD MET FLM 9.09K OHM 1% 1/8W 28480 0757~0288
AlR12 2100-2852 1 R:VAR WW 1000 OHM 10% 1w 28480 2100=2852
AlRL3 2100-17640 RiVAR WW 5K OHM 5% TYPE V 1W 28480 2100-1760
AlRLS 0757~0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757~ 0442
AlRLS 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 A757-0442
AlR1é6 0698-3160 1 R:FXD MET FLM 31.6K OHM 1% 1/8W 28480 0698-3160
ALRL7 0757-0280 2 R:FXD MET FLM 1K OHM 1% 1/8W 28480 0757-0280
AlR1B 0757-0458 2 R:FXD MET FLM 51.1K OHM 1% 1/8W 28480 0757-0458
21R19 0698-0082 2 R:FXD MET FLM 464 OHM 1% 1/8W 28480 0698-0082
A1R20 0757-0279 2 R:FXD MET FLM 3.16K OHM 1% 1/8W 28480 0757-0279
AlR21 2100-1739 1 R:IVAR WWN 5K OHM 10% 1W 28480 2100-1739
ALR22 0699-0001 1 R:FXD COMP 2.7 DHM 10% 1/2M 01121 £B 276G
AlR23 0698-5552 1 R:FXD MET FLM LK OHM 1% 1/8H 23480 0698-5552
AlRZ4 0698~3454 2 R:FXD MET FLM 215K DHM 1% 1/8W 28480 0698-3454
A1RZ25 0698-3454 R:FXD MET FLM 215K OHM 1% 1/8W 28480 0638-3454
AlR26 0757-0401 1 R:FXO MET FLM 100 OHM 1% 1/8W 28480 Q757-0401
ALR27 0757-0458 R:FXD MET FLM 51.1K OHM 1% 1/8W 28480 0757-0458
AlR28 0698-3153 1 R:FXD MET FLM 3.83K OHM 1% L/8W 28480 0698-3153
ALR29 0698-3155 1 RIFXD MET £LM 4.64K OBM 1% 1/8W 28480 0698-3155
A1R31 0698~-7256 1 RiFXD FLM 6810 OHM 2% 1/8BW 29480 0698-~7256
AlR32 0698-3441 1 RIFXD MET FLM 215 OHM 1% 1/8W 28480 0698=344]
ALR33 0698-0083 1 RIFXD MET FLM 1.96K OHM 1% 1/8W 28480 0698-0083
AlR34 Q757-0280 R:FXD MET FLM LK OHM 1% 1/8W 28480 0757-0280
ALR36 Q757-0290 1 RIFXD MET FLM 6.19K OHM 1% 1/8W 28480 0757-0290
AIR37 0757-0438 2 R:FX0 MET FLHM S.11K CHM 13 1/8W 28480 0757~0438
A1R38 0757-0289 t R:FXD MET FLM 13.3K OHM 1% 1/8W 28480 0757-0289
AlR39 0757-0278 R:FXD MET FLM 1.78K OHM 1% 1/8W 28480 0757=0278
AlR4Q 6698-3156 L R:FXD MET FLM 14.7K OHM 1% 1/8W 28480 0698~3156
AlR41 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8BW 284 80 0757=0438
AlR42 0757-0440 1 R:FXD MET FLM 7.50K DOHM 1% L/8W 28480 0757=0440
A1R43 2100-1758 1 RIVAR WW 1K OHM S% TYPE V 1W 28480 2100-1758
AlR44 0698-0082 R:FXD MET FLM 464 OHM 12 1/8W 28480 0698-0082
AlR&S 2100-1755 L R:VAR WW 100 OHM 5% TYPZ V 1W 28480 2100=-1755
AlR4S 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W 28480 0757=0442
AlRY47 0757-0411 R:FXD MET FLM 332 OHM 1% 1/8W 28480 D757-0411

See introduction to this section for ordering information




Model 86220A

Table 6-2. Replaceable Parts (Cont’d)

Replaceable Parts

Reference o Mfr
- . HP Part Number| Qty Description Mfr Part Number
Designation Code
AlUL, U2 1826-0013 3 IC:LINEAR 284890 1826-0013
Aluz 1820-0223 1 1C:OPERATIONAL AMPLIFTER 28480 1820~0223
Aluy 1826-0013 [C:LINEAR 28480 1826-0013
A2 5086~7003 1 FREQUENCY TRANSLATOR 28480 0960-2007
A3 5086-7004 1 AMP/DETECTOR 28480 0960-2008
Al 86220-60005 1 CAVITY OSCTLLATOR ASSY 28480 86220-60005
AS 5086-7024 1 Y16 TUNED OSCILLATOR 28480 0960-2035
INSTRUMENTS WITH 1135A SERIAL PREFIX
. ALSO ORDER W1
Ab 0950-1284 1 COAXIAL ATTENUATOR, O TO 70DB(OPY 002 ONLY) 28480 0950-1284
€1 0180-2144 1 C:FXD ELECT 200 UF +75-10% 2Z5VDCW 28480 0180~2144
c2 0180-2216 1 C:FXD AL ELECT 350 UF +75-10% 16VDCH 56289 300357G0160H2-DSH
c3 0180-0291 CiFXD ELECT 1.0 UF 10% 35VDCW 56289 150D105X9035A2-0YS
CR1 1901-0159 1 DIODE:POWER RECT, SI 400V MAX 02037 SR1358-4
Jl P/0 W8 (SEE W8 BELOW)
J2 P/O W4 (SEE Wk BELOW)
J3 1250-0083 1 CONNECTOR ; BNC (FREQ REF) 24931 28JR-130-1
Pl 1251-gLg3 CONNECTOR;REP MALE 36 CONTACT PLUG 71785 $7-10360-375
c1 1853-0052 1 TSTR:SI PNP 80131 2N3740
138 0811-1179 1 R:FXD WW 200 OHM 12 12w 28480 0811-1179
R2 0811-2880 1 RIFXD WW 150 OHM 1.0% 124 28480 0811-2880
F3 2100-3185 1 RIVAR CERMET 1K GHM 10% LIN 2W 28480 2100-3185
11 0960-0189% L TRANSFORMER:50 TO 70 OHM(MATCHING) 28480 0960=0189
(OPTION 003 ONLYY
Wl 8120-1837 1 CABLE ASSY(3.950" LG} 94142 813935
LYIG=TRANSLATOR}
W2 8120-1740 i CABLE ASSYt4.312" LG) 94142 813934
(CAVITY=TRANSLATOR)
w3 86220-60006 1 CABLE ASSY:ORANGE. DET OQUTPUT 28480 86220-60006
" B6220-60004 1 CABLE ASSY:YELLOW, FM INPUT (INCLUDES J2)} 28480 86220~60004
w5 86220-60007 1 CABLE ASSY:GREEN, TUNING VOLTAGE 28480 8622060007
n7 8120-1742 1 CABLE ASSY(4.411" LG) 94142 813933
{TRANSLATOR-AMPLIFLER)
WY B6220-20008 1 CABLE:RF QUTPUT (INCLUDES J1) 28480 86229-20008
we 86 220~ 20005 i CABLE: AMP-ATTENUATOR 28480 86220~20005
(OPTION 002 ONLY)
wio 86220-20013 1 CABLE:RF OUT 28480 86220-20013
(OPTION 002 ONLY)
w1l 86 220—~20015 1 CABLE ASSY:REAR OUT (OPTION 004 ONLYD 28480 86220-20015
W12 86220-20018 CABLE ASSY:REAR OUT (OPTIONS 002 & 004)
X4l 1251=-0233 1 CONNECTOR:PC EOGE 2 X 22 CONTACTS 71785 251~-22-30-261
MISCELLANEQUS
0370=1111 1 KNOB:BAR 28480 0370-1111
{OPTION 002 ONLY)
T120-2821 1 IDENT IF ICATION PLATE 28480 7120-2821
00692-210 2 PINIKEY 28482 00692-210
08731-210 1 NUT:LDCK 28480 08731~210
£5360-0016 1 PLUG:NYLON 0.125" DIA HOLE 28480 6960-0016
86220-00007 L SCALE:FOR 8620A 28480 86220-00007
86220-00008 1 SCALE:FOR 8620B 28480 86220-00008
86220-00812 1 BRACKET 28480 86220-00012

See introduction to this section for ordering information
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Model 86220A

gz:f;::;?m :Er:;:atr Qty Description g’:ge Mfr Part Number
@ 08621-20052 | 1 SCREW: DRAWER LATCH 28480 08621-20052
(7] 08621-20051 | 1 HANDLE: DRAWER LATCH 28480 08621-20051
© 3050-0028 | 1 WASHER: LATCH HANDLE 28480 3050-0028
4] 14601186 | 1 WIREFORM: LATCH SPRING  [28480 1460-1186
5] 86220-00004 | 1 FRAME: LEFT 28480 86220-00004
(5 ) 86220-00001 | 1 DECK 28480 86220-00001
@& 2360-0182 | 3 SCREW: FLAT HD POZIDRIVE  |28480 2360-0182
(g ) 2360-0181 | 1 SCREW: FLAT HEAD POZIDRIVE |28480 2360-0181
© 0590-0106 | 2 NUT: LOCK 28480 0590-0106
(10 86220-20017 | 1 FRAME: DRAWER REAR 28480 86220-20017
(11 05900131 | 2 SCREW: CONNECTOR 28480 05900131
(12) 2360-0115 | 10 SCREW: PAN HEAD POZIDRIVE 28480 2360-0115
® 2510-0065 | 1 SCREW: PAN HEAD 28480 . 2510-0065
(14] 21900017 | 1 WASHER, LOCK 28480 2190-0017
(15 86220-00011 | 1 COVER: REAR 28480 86220-00011
(16 6960-0046 | 1 BUTTON PLUG 28480 6960-0046
[17] 2190-0016 | 1 WASHER: LOCK 28480 2190-0016
(15 29500006 | 1 NUT: HEX 28480 2950-0006
19 86220-20016 | 1 YIG SUPPORT 28480 86220-20016
(20) 86220-00005 | 1 FRAME: RIGHT 28480 86220-00005
(21 2360-0127 | 2 SCREW: PAN HEAD PC BRD 28480 2360-0127
@ 24200003 | 1 NUT: HEX 28480 2420-0003
(23 21900008 | 1 WASHER: LOCK 28480 2190-0008
(24) 0360-0009 | 1 LUG: TERMINAL SOLDER 28480 0360-0009
(75 0380-0010 | 2 STAND OFF: PC BRD 28480 0380-0010

6-6
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Model 86220A

g::iegr::fifm nﬂ;g’; Qty Description “Cn;rde Mfr Part Number
(%6 86210-20003 | 1 PANEL-SUB 28480 86210-20003
(27] 8622000002 | 1 PANEL: FRONT UPPER 28480 86220-00002
(27) 86220-00006 | 1 PANEL: FRONT, UPPER (OPT 002)| 28480 86220-00006
(25) 86220-00010 | 1 PANEL: FRONT, LOWER 28480 86220-00010
(%) 86220-00014 | 1 PANEL: FRONT, LOWER (OPT  |28480 86220-00014
004)
(29) 0590-0012 | 1 NUT: KNURLED 28480 05900012
(30) 08731-210 | 1 |. NUT: LOCK, KNURLED 28480 08731-210
€ 0370-1103 | 1 KNOB, 3ASE, PTR, 5 IN, OBP,  |28480 0370-1103
OBP DECAL
(37) 30300007 | 4 SCREW: LOCK, ALLEN 28480 30300007
(33) 29500043 | 1 NUT HEX 28480 2950-0043

Figure 6-1. Cubinet Parts (2 of 3)
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Table 6-3. Manufacturers Code List

MFR Zip
No. Manufacturer Name Address Code
0000 U.S.A. Common Any Supplier of U.S.A
01121 Allen Bradley Co. Milwaukee, Wisc. 53204
02660 Amphenol Corp. Broadview, Tll. 60153
04009 Arrow, Hart & Hegeman Elect. Co. Hartford, Conn. 06106
04713 Motorola Semiconductor Prod. Inc. Phoenix, Ariz. 85008
07263 Fairchild Camera & Inst. Corp.
Semiconductor Division Mountain View, Calif. 94040

24931 Speciality Connector Co., Inc. Indianapolis, Ind. 46227
28480 Hewlett-Packard Company Palo Alto, California 94304
56289 Sprague Electric Co. N. Adams, Mass. 01247
71785 Cinch Mfg. Co. Div. TRW Inc. Elk Grove Village, Ill. 60007
72982 Erie Technological Prod. Inc. Erie, Pa. 16512
80131 Electronic Industries Association Washington, D.C. 20006
94142 Phelps Dodge Cooper Prod. Corp.

Habirshaw Cable & Wire Div. Yonkers, N.Y. 10022

6-8
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Manual Changes

SECTION Vi
MANUAL CHANGES

7-1. INTRODUCTION

7-2.  This section contains information for adapt-
ing this manual to instruments for which the con-
tent does not apply directly.

7-3. To adapt this manual to your instrument,
refer to Table 7-1 and make all of the manual
changes listed opposite your instrument serial

number. Perform these changes in the sequence
listed.

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

Table 7-1. Manual Changes by Serial Number

Serial Prefix Make

or Number Manual Changes
1426A and 1319A A
1230A and 1223A A B

Serial Prefix Make

or Number Manual Changes
1218A A,B,C
1135A A,B,C,D

7-5. MANUAL CHANGE INSTRUCTIONS

CHANGE A

Page 1-4, Table 1-2:

Change Frequency Reference Output: 1V/GHz to Sweep Reference Qutput: 100 MHz/Volt.

Page 3-2, Paragraphs 3-18 and 3-19:
Change paragraphs to read as follows:

3-18. Sweep Reference

3-19. A DC voltage, which is an analog of fre-
quency, is available for referencing or phase
locking external equipment to the Plug-in. The

sweep reference signal is approximately

MHz/Volt.
Page 3-3, Figure 3-2:

100

Change FREQ REF labeling on rear panel to SWEEP REF.
Change item{J)to read: SWEEP REF connector. Provides 0 to 13 volt ramp signal from the Plug-in. The

signal is used as a DC analog of frequency.

Page 6-4, Table 6-2:
Delete A1R47

Add A1R30 HP Part Number 0757-0442 R:FXD MET FLM 10.0K OHM 1% 1/8W.
Add A1R35 HP Part Number 0757-0279 R:FXD MET FLM 3.16K OHM 1% 1/8W.
Change A1R41 to HP Part Number 0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W.

7-1




Manuai Changes | Model 86220A

CHANGE A (Cont’d)

Page 810, Figure 8-5:
Change Troubleshooting Flow Diagram as shown in Figure 7-1.

Page 8-13, Figure 8-7:
Replace Figure 8-7 with Figure 7-4.

Page 8-13, Figure 8-8:
Change Al YIG Driver/ALC Board Assembly, Schematic as shown in Figure 7-2.

Page 8-13, Figure 8-8:
Change Al YIG Driver/ALC Board Assembly, Schematic as shown in Figure 7-3.

CHANGE B

Page 6-5, Table 6-2:
Delete CR1; HP Part Number {901-0159; DIODE; POWER RECT, S1, 400V MAX VRM 750 mA.

Page 8-13, Figure 8-8:
Delete CR1 from Al YIG Driver/ALC Board Assembly, schematic located between XAl U and XAl M.

NOTE

CR1 has ben added to instruments with serial prefix 1319A and above to
prevent tripping the over-voltage protection circuit when the 86220A is
removed from the mainframe while power is on. It is recommended this
modification be performed on instruments with serial prefix below 1319A as
well.

CHANGE C

Page 6-7, Figure 6-1:
HP Part Number 86220-00014 has been added to make available a LOWER FRONT PANEL for CPTION
004 ONLY. This panel does not have an RF OUTPUT connector hole since OPTION 004 provides for
a rear-panel RF OUTPUT connector.

CHANGE D

Page 6-5, Table 6-2:
AS HP Part Number 5086-7024 YIG TUNED OSCILLATOR has been modified requiring a new output
cable. YIG OSCILLATOR replacements in instruments with 1135A prefix also require this new cable.




Model 86220A

Manual Changes

Select MANUAL SWEEP MODE. Set START contral
for 10.0 MHz. Set STGP control for 1300 MHz.

NO
Connect DVM to SWEEP REFERENCE output con-

NO

Sweep reference voltage is 1V/100 MHz,

nector. Set MANUAL SWEEP control from full CCW
to full CW. BVM indication should change by 13.0 Vdc.

YES

Sweep reference output is OK,

lves

86220A checks OK. End of troubleshooting.

Problem isin A1U4 Sweep Reference amplifier circuit.

NO
Check resistance of A1R30, ATR35 and A1R41.

Change defective resistor

Resistors measure OK.
lYES

Replace A1U4.

Figure 7-1. P/O Figure §-5.

l
V4
|
|
|

R27
B1.IK
—A—
3 R4)
5110
2
R30 e .
10K |
.VVA‘ l
R35
3160
N
7
~—————— SWEEP REFERENCE AMPL =

L

Troubleshooting Flow Diagram (CHANGE A)
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t
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. - D,
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Figure 7-2. P/O Figure 8-8. Al YIG Driver/ALC Board Assembly, Schematic (CHANGE A4)
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Manual Changes
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Figure 7-3. P/O Figure 8-8. Al YIG Driver/ALC Board Assembly, Schematic (CHANGE A)
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Manual Changes

MAX
LEVEL

MIN
LEVEL

ii\\\ Hil

A1l
BLANK FREQ ADJ CAVITY
ADJ o HI LO o BIAS

.lif./

Figure 7-4. Replacement for Figure 8-7. Al YIG Driver/ALC Board, Component Locations (CHANGE A)
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Model 86220A

Service

SECTION Vi
SERVICE
8-1. INTRODUCTION flow diagram provides a simple step-by-step pro-
' _ . . . cedure to identify the defective assembly.
8-2. This section provides instructions for test- 87, “The second maimtenamce level lsolafcs the

ing, troubleshooting, and repairing the model
86220A RF Plug-in.

8-3. PRINCIPLES OF OPERATION

8-4. Detailed circuit description for the schema-
tic diagram is placed on the facing left-hand fold-
out page. This places material needed for printed-
circuit-level diagnosis in one location and allows
easy correlation between function and specific
circuit.

8-5. TROUBLESHOOTING

8-6. Troubleshooting is divided into two mainte-
nance levels in this manual. The first is the assem-
bly level, which isolates the cause of the malfunc-
tion to a circuit or assembly. A troubleshooting

trouble to the component level. A schematic diag-
ram is provided along with a detailed circuit de-
scription to aid in troubleshooting down to the
component level within the assembly.

8-8. RECOMMENDED TEST EQUIPMENT

8-9. Testequipment and accessories required to
maintain the Model 86220A are listed in Table 1-4.
If the equipment listed is not available, equipment
that meets the minimum specification shown may
be substituted.

8-10. Service Accessories

8-11. A Service Accessories package, HP Part
No. 08620-60030, is available as an aid in maintain-
ing the Model 86220A. This package is described
in Table 1-3.

BE20A/B6220A SIMPLIFIED BLOCK DIAGRAM

8620A

862204

r—— - — — q r————— — —
POWER RAMP YIG YIG | PIN | I DIR |
SUPPLY GENERATOR DRIVER 0sC | MOD MIXER | | AMP DETECTOR |
[\ R 1 N | L r\ RF
I/ l/ @ ' ok ® y i P %5 > ouTPUT
I | | |
L — _— _§_ 1 L L
CAVITY
@) |ostiLLator
4.2 GHz
ALC AMP

+

o

Figure 8-1.

8620A4/86220A Simplified Block Diagram
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Service Model 86220A

Test point symbols, Stars are numbered or lettered for easy correlation Interconnection information,

of schematic diagrams, procedures, and lecator illustrations, . Lo o
Circled letter indicates circuit

Arrow connecting star to meas- Star shown electrically con- path continues on another
urement point signifies no nected to circuit signifies meas- schematic diagram, Look for
measuring aid provided. uring aid {metal post, circuit same circled letter on service
pad, ete.) provided, sheet indicated by adjacent
bold number (3, in this
example).

Plug-in connection information.

Assembly part number
Socket designation for A2 assembly.

Assembly name Number indicates
pin of socket (XA2).
Assembly designation

J3 not mounted
on assembly A2.

Stage name

——

AZ nC REGULATOR ASSY (08708-60007)

i / "_“_| x»:xz

SERIES — >§1_0 3
REGULATOR !
X2 | I
1 ) !
0 N .
: . > (%4 ) o
) | 1
1
1
Ly \esheon) !
, c1*
J :
13 RI 80pF 4
< , o= g Non-plug-in
D- connection
; > __@_ information.
Solder point
REFEREXCE DELCANTIONS WTHM QUTCIRED — . —) numbered.
ﬁ?&?‘ii&m;'ﬂf,‘;‘{‘ s oot v,
e 15 AINY  OESICHMATIONY OF D'N!l CONPONENTS ARE
St TG REFERENCE DESIGNATIONS
NO PREFIX A2 ASSY
A2 Cl
JF - Ql
XAZ Rl
DELETED:
Circuit board common. 2
Conducting connection Connector symbols within the
to chassis or frame. borderlines of circuit assemb- A e
lies signify connections to the
Value selected for best operation. assembly which are separate from
Value shown is average or most those made through the integral
commonly selected value. plug part of the assembly.

Assembly reference designator(s).

Large numbers in lower right

Wire color code. Code used (MIL-STD-681) is the
corners of schematic diagrams

Reference designators deleted

same as the resistor color code. First number iden- by circuit changes are listed X
g : ; are service sheet numbers,
tifies the base color, second number the wider stripe, here, They are provided for con-
and the third number the narrower stripe. Example, List of all the reference desig- venience in tracing inter-

947 ) denotes white base, yellow wide stripe, nations on the diagram. connections,

violet narrow stripe.

Figure 8-2. General Information on Schematic Diagrams
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Model 86220A ‘ Service

SCHEMATIC DIAGRAM NOTES

R, L, C Resistance is in ohms, inductance is in microhenries, capacitance is in picofarads,
unless otherwise noted.

P/O Part of.
¥* Asterisk denotes a factory-selected value. Value shown is typical.
@) Panel control.
% Screwdriver adjustment.
L1 Encloses front panel designation.
L_——3 Encloses rear panel designation.

~—— — - —— Circuit assembly borderline.

—————— Other assembly borderline.

———Pp Heavy line with arrows indicates path and direction of main signal.
= — = Heavy dashed line with arrows indicates path and direction of main feedback.

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

Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor
color code. First number identifies the base color, second number the wider

- stripe, and the third number identifies the narrower stripe; e.g. denotes
white base, yellow wide stripe, violet narrow stripe.
2 o Number = Service Sheet number for off-page connection.

Letter = off-page connection.
Light-emitting diode (LED).

@ @ Breakdown diode.

PIN diode.

&

Field effect transistor (FET) with N-type base.

O ®

Figure 8-3. Schematic Diagram Notes (1 of 3)
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Model 86220A
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SCHEMATIC DIAGRAM NOTES (Cont'd)

Fiela effect transistor (FET) with P-type base.

Operational amplifier (integrated circuit).

Test point location. Number denotes test point number.

Assembly ground.

Chassis ground.

Earth ground.

Common connection on same page.

High-current ground.

Voltages noted within circuits are measured with respect to chassis ground and have a
+10% tolerance.

Conditions for waveforms and dc voltages on schematic and block diagram are as follows:

a. DC Voltages are measured in CW mode (CW pushbutton pressed) and controls set as

follows:
86220A
POWER LEVEL ... .. . Full Clockwise
8620A
START poINter ...ttt e e e i ea e 10 MHz
CW poInter . it i e e 650 MHz
STOP pointer. ...t i ns 1300 MHz
MARKER . ... OFF
MODE . .. AUTO
TRIGGER ... e INT
TIME-SECONDS .. ... e 1 — .01
TIME Vernier ............o ... Full Clockwise
1 EHZ S WYIOFFE wos conwsissanuniisannns iaawess s inn OFF
RE BLANKING/OFF ..................... RF BLANKING
DISPLAY BLANKING/OFF ... ... i OFF
LINE e e ON

8-4

Figure 8-3. Schematic Diagram Notes (2 of 3)




Model 86220A

Service

1.

|

SCHEMATIC DIAGRAM NOTES (Cont’d)

b. Waveforms on schematic are displayed on oscilloscope with 8620A in START/STOP
mode (START pushbutton pressed). Control settings are as noted in step a.

c.  Waveforms on Troubleshooting Block Diagram are displayed as follows:

YIG Oscillator Output at ASJ1; displayed on spectrum analy zer with 8620A in
CW mode and CW pointer set to 1300 MHz.

4.2 GHz Cavity Oscillator Qutput at A4J1; displayed on spectrum analy zer.

Frequency Translator Qutput at A2J1; displayed on oscilloscope with 8620A in
START/STOP mode. Control settings are as noted in step a.

RF Output at J1; displayed on spectrum analy zer with 820A in CW mode and
CW pointer set to 1300 MHz. Control settings are as noted in step a.

ALC waveform at AITP3; displayed on oscilloscope with 8620A in
START/STOP mode. Control settings are as noted in step a.

OSCILLOSCOPE

12008

ﬂ.D
g
o

SPECTRUM ANALYZER

SWEEP RF
OSCILLATOR PLUG-IN

om0 0 O

RF | [)
OUTPUT |
)
20d8
CRYSTAL ATTENUATOR
DETECTOR
N -} — — * — — 4

Equipment Setup for DC Voltages and Waveforms

EQUIPMENT:
Sweep Oscillator ... i HP 8620A
BB PIBBS, 5 s osmmmns sdmmns 5 66 mmmi § 5550 o aiind HP 86220A
Spectrum Analyzer ................... HP 8555A/8552B/141T
Oscilloscope . ... oovv v HP 180A/1801 A/1820A
20 dB Attenuator .................... HP 8491 A, Option 020
Crystal DEECION : wuwarsnass » 5 smmsins sempat s6 @ mmas 3 HP 423A

Figure 8-3. Schematic Diagram Notes (3 of 3)
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Model 86220A

TEST OSCILLATOR

DC POWER SUPPLY

DC DIGITAL VOLTMETER

DUSOI
o ° ® o o0 o &

SWEEP
OSCILLATOR

RF
PLUG-IN

4 4

CLIP-ON
b L s
PROBE —
TN
‘o 4
0+ @
I
\ | — — — — - —
RF SERVICE CABLE
10 dB THERMISTOR
ATTENUATOR [EanNT
_____ e = —
| 0SCILLOSCOPE VERTICAL AND SPECTRUM
| MAINFRAME ~ HORIZONTAL PLUG-INS ANALYZER PLUG-INS
CRYSTAL ? ? (ORORO,
DETECTOR exT e RF
HORIZ | o ©®© INPUT
| ’ INPUT R L
A l ::‘EPFL]:CALJ
EQUIPMENT:
Bwieep OscillAor oo v cnwnns s ssnes s canunnessuss o 8 HP 8620A
BRI PIUR-TH s s 1snmno: sommms s shmas s ik a5 5d o 5:2mmms HP 86220A
Clip-on Milliammeter .......... ... .. ... ..vvvern... HP 428B
DC Digital Voltmeter ........ . ... ..., HP 3460B
DC Power Supply ...oov i HP 721A
Test Oscillator . ...t e e HP 651B
Oscilloscope MaInramt «svvr s s cammasimmnns s smass s HP 141T
Oscilloscope Vertical Plug-in ..................... HP 1407A
Oscilloscope Horizontal Plug-in................... HP 142A
Spectrum Analyzer IF Section .................... HP 8552B
Spectrum Analyzer RF Section . uue s cawser snpsnsss HP 855A
Power Meter & Thermistor Mount .......... HP 432A/8478B
Frequency Meter...... ..., HP 536A
10 dB Afttenuator ..................... HP 8491A, Option 10
Crystal Detector ...t i, HP 423A
RF ServiceCable ............................ HP 8120-1578
Type N to SMA Adapter ..................... HP 1250-1404

8-6

Figure 8-4. Troubleshooting Test Setup



Model 86220A

SHEET

INITIAL SETUP

Connect equipment as shown in figure 8-5. Remove
8620A top & bottom covers. Set the cantrols as
follows:

BAND . ... ... . ... .... 10 to 1300 MHz
START pointer . . .. .. ... ..... 10.0 MHz
STOPpointer . . . ... .. ...... 1300.0 MHz
CWpoInteF . ssmmmawsmiws s s 650 MHz
MODE . . ... ... .. .. ... AUTO
TRIGGER . ... ... ... .. ... .... INT
TIME-SECONDS . ... ....... .. 1 to 0.1 sec
SECONDS VERNIER . . .. ... .. Full Clockwise
AMMOO ... ... . gFf
RFEBLANKING . . . ... .o ON
Set 86220A controls as follows:

POWER LEVEL .. ... ......... +10 dBm

SWEPT RF
POWER INDICATION

Turn the 8620A LINE switch ON. The light in the
LINE switch and the START and STOP lights should
light.

NO

86220A LOADS 8620A POWER SUPPLIES

Turn 8620A off. Remave 86220A. Turn 8620A on.
The START and STOP lights are [it.

NO

Problem in 8620A mainframe, Troubleshoot per the
8620A Operating and Service Manual.

YES

Y

86220A is loading down 86204 +20V ar —40V power
supply. Remove the A1 beard from the 86220A.
Reinstall the 86220A in the 8620A. The START and
STOP lights are it.

NO.

Unsolder the +20V red wire fram A5 YIG Osciliator.
8620A START and STOP lights now light.

YES

Reinstall the A1 board. Set POWER LEVEL control
maximum CCW (in detent) to OFF position. START
and STOP lights are now lit.

YES

NO

NO

Replace A1 board or troubleshoot to faulty
component.

YES

Y

YES

h

NOTE
The 8620A +20V, +5V, and —40V power supplies are
OK.

-

Press CW pushbutton. CW light turns on & stays on

and START and STOP lights turns off & stay off.

NO

Unsolder C2 from cavity oscillator. Set POWER level
control maximum CW. START and STOP lights are
now lit.

NO

Replace A4 cavity oscillator.

YES

Y
Replace shorted C2.

YES

e

NOTE

The 8620A —10v power supply is 0K.

h

8620A power supplies OK. Select auto sweep by
pressing the START pushbutton. Adjust oscilliscope
for 10 CM external horizontal sweep. Adjust vertical
sensitivity for ~ 5 CM separation between the blank-
ing line & the detected RF woltage. Detected RF
power js present.

0 power

—+—— Max. Power

NO

Turn 8620A OFF. Remove 86220A. Turn 8620A ON.
Press CW button. CW light turns on and stays lit,
START and STOP lights turn off and stay off.

NO

Problem in 8620A mainframe. Troubleshoot per the
8620A Operating & Service Manual.

YES

Y

Unsolder the —10V white-violet wire from A5 YIG
Oscillator. Reinstall the 86220A in the 8620A. Turn
8620A on. Press CW pushbutten. CW light turns ON
and stays lit and START and STOP lights turn off and
stay off.

YES

Replace A5 YIG Oscillatar,

YES

NOTE

RF power present at RF output connector.

cw




86220A LOADS 8620A POWER SUPPLIES

Turn 8620A off, Remove 86220A. Turn 8620A on.
The START and STQP lights are lit.

NO

YES

Y

86220A is loading down 8620A +20V or —40V power
supply. Remove the A1 board from the 86220A.
Reinstall the 86220A in the 8620A. The START and
STQP tights are lit.

NO

Y

Problem in 8620A mainframe. Troubleshoot per the
8620A Operating and Service Manual,

YES

Y

Reinstall the A1 board. Set POWER LEVEL control
maximum CCW (in detent) to OFF positian. START
and STOP lights are now lit.

NO

Unsolder the +20V red wire from A5 Y1G Oscillator.
8620A START and STQP lights now light.

NO

Unsolder the —40V violet wire from A5 YIG
Oscillator. 8620A START and STOP lights now light.

NO | Unsolder the two +20V red wires from the A3

YES

YES

|
Replace A5 YIG Oscillator.

YES

Y

Unsolder €2 from cavity osciltator. Set POWER Jevel
control maximum CW. START and STOP lights are
now lit.

YES

v
Replace shorted C2.

Turn 8620A OFF. Remove 86220A. Turn 8620A ON.
Press CW button. CW light turns on and stays Iit,
START and STOP lights turn off and stay off.

YES

Unsolder the —10V white-violet wire from A5 YIG
Oscillator. Reinstall the 86220A in the 8620A. Turn
8620A on. Press CW pushbutton. CW light turns ON
and stays lit and START and STOP lights turn off and
stay off.

YES

Replace Ab YIG Oscillator.

NO

NO

Replace Al board or troubleshoot to faulty

component,

Replace A4 cavity oscillator.

Problem in 8620A mainframe. Troubleshoot per the
8620A Operating & Service Manual.

“ | Amplifier. 8620A START and STOP lights now light.

NO

YES

!

J

Replace A3 Amplifier.

FROM SHEET 2

CW FREQUENCY

Select CW mode. Connect frequency counter to
86220A RF OUTPUT connectar. CW frequeacy is 650
MHz *10 MHz. Turn CW control to 10.0 MHz,
counter should indicate 10 MHz *10MHz. Set CW
control for 1300 MHz and counter should indicate
1300 MHz 10 MH2.

NOTE

RF power present at RF putput connector.

—

YES

NOTE
CW frequency is OK

TO SHEET 2

NG RF OUTPUT

OR FREQUENCY WRONG ¢

/

shown.

Connect Oscilloscope to A1TP5. Tuning valtage is as

NG

— +10V

oV

NO

Y

Unsolder the +20V red wire from A4
8620A START and STOP lights now |

YES

Y
Replace A4 cavity Oscilla

YES

TO SHEET 2

Connect oscilloscope to A1TP4. Tur
shown.

YES

;

With DVM, measure power supply vo
XA1:
Pin N =20 Vdc #0.5 Vd
PinP,S=10 Vdc H).5 V
Pin M =—40 Vdc #).5 \

YES

Y

Problem in 86220A wiring from P1 ¢
power supplies not adjusted correctly

Select CW mode. Connect DVM betw
and 3. Difference is <10 mVdc.

TOSHEET 2

Problem is A1Q5, AtR26, or
components R1 or Q1. Use ohm
defective component.




NO

NO

ider the —40V violet wire from A5 YIG NO Unsotder the two +20V red wires from the A3
llator. 8620A START and STOP lights now light. Amplifier. 8620A START and STOP lights now light.
YES YES
\ /
Replace A5 YIG Oscillator. Replace A3 Amplifier.
[}
FROM SHEET 2
NO RF OUTPUT
‘QUENCY OR FREQUENCY WRONG
st CW mode. Connect frequency counter to Connect Oscilloscope to A1TP5. Tuning voltage is as
20A RF OUTPUT connector. CW frequency is 650 shown.
- 410 MHz. Turn CW control to 10.0 MHz, NO |
wer should indicate 10 MHz +10MHz. Set CW = —— 1V
rol for 1300 MHz and counter should indicate
) MHz £10 MHz,
ov
YES
YES
NOTE
CW frequency is 0K
TO SHEET 2

TO SHEET 2

Y

Unsolder the +20V red wire fram A4 cavity Oscillator.
8620A START and STOP lights now light.

NO

YES

Y

Replace A4 cavity Oscillator.

Connect oscilloscope to A1TP4, Tuning voltage is as
shown,

T +10V

ov

'

Check chassis mounted components C1, C3, and R1
for shorts to ground

NO

YES

Y

With DVM, measure power supply voltages at 86220A
XA1:

Pin N =20 Vdc #0.5 Vdc

Pin P,S =10 Vdc H).5 Vdc

Pin M = —40 Vdc H).5 Vdc

YES NO

V

Problem in 86220A wiring from P1 1o XA1 or 8620A
power supplies not adjusted correctly,

Select CW mode. Connect DVM between A1U2 pins 2
and 3. Difference is <10 mVdc.

Remove 86220A from 8620A. Connect oscilloscope
to 8620A J1 pin 1. Tuning voltage is as shown.

+10V

ov

Service

NO

YES

y

Prablem in 8620A mainframe. Troubleshoot per the
Operating and Service Manual.

NO

Remove the A1lboard. Connect oscilloscope to Xal
pin 21. Tuning voltage is as shown.

— +10V

av

NO

Problem in 86220 A wiring. Check cable W5.

YES

Problem is short on A1 board. Replace A1 or clear
short on A1 board.

TO SHEET 2

Problem is A1Q5, A1R26, or chassis mounted
components R1 or Q1. Use ohmmeter to locate
defective component.

YES

Remove A1 and tape pin V to insulate it from
matching connector. Connect jumper between pin 6 of
A1U2 and A1TPS. Connect DVM between ATU2 pins
2 and 3. Difference is <10 mVdc.

NO

A1U2 operational amplifier defective. Replace.

YES

Connect DVM across A1R32, A1R36, and A1R38,
and indication is <20 mVdc.

Capicitor A1C7, ATC10 or A1C11 leaky or shorted.
Replace defective capacitor.

YES

)

Remove A1 board. Connect ohmmeter between XAl
pins M and U. Resistance is 193 to 204 ohms.

NO

Problem is chassis mounter R2, the tuning cail of A5

YIG osillator, or associated wiring.

NOTE: The tuning coil of the YIG oscillator should
measure between 45 and 52 ohms resistance.

Figure 8-5. Troubleshooting Flow Diagram (1 of 4)
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FROM FROM
SHEET 1 SHEETS
1&3

Dis¢onnect modulator control lead (whitered-yellow)

Select MANUAL wweep made, Connect power metar
and thermistor moust to BEZ20A. Ser BG220A

NO

POWER LEVEL comtrol for #10 dBm. Manually
sweep the band, Tha power mater indicates +10 dBm
£1.0 dB acrags band.

YES

NOTE
RF Power autput i within specilications,

O

TOSHEET 3

Chrck for contiouity an +20 V line betwesn & 1o
minal on A4 and XA) mn 12. Set POWER LEVEL
control 1o OFF [ccw detentl. Coanect DVM 10 XA

5

pin 22 and indication is =10 Vde = 0.5 Ve,

l YES

St RF POWER LEVEL control 10 +10 dBm. Check
tor continuity from XA1 pin 22 to the = bas input of

Ad cavity oscillator.
l YES

Ursolder chassis mounted C2. Connect DVM 1o - lead
of A4 Duwillatar and indication & —8Vde £ 2 Ve

YES

¥

1k

Replace A3 Amp/detector,

Repair or replace delective cabile

L0.8Vd:.

board or rouhleshoot to defective component,

NO Measure the vohages 10 AQ cavity ocitlator. Plus lesd | no
wire from 42 Frequency Translator. Select AUTOD  pe———i=|  (red wirel = +Z0Vde 405 Vdc; - lead lwhitearenge: =
mweep mode. Power meter indicates 9 dBm, green) wire = —§ Vde =2 Ve

lvm YES
Select MANUAL sweep mode. Manuslly sweep the ND
band while measuring the power cutput. RF power =
4 dBm across the band.
YES
FROM SHEET 3
i
Select auto sweep mode, Dhconnect control lead
{white-red-yellow) wre fram AZ Frequency Trans
|stor. The valtage wave shape at A1TP2 should be as
LR,
. ND Unsalder the center conductar of the shielded cable MO
O RF ——==| W3 from A3 amplifier detector, pim 3, Detected RF [
voltage at AZ, pin 3 s >0.03Vde.
MAX RF l YES
YES Check tor conhiouty Yrom deconnécted end of W3 ND
table 1o ATTFZ. Aln chick center conductor for |—g
shert 10 ground. Wiring 0K.
YES
Problemm i on Al board, 02, U3, or associsted
tireuitry, Roplace AT bosrd or troubleshool 1o de
‘ fmetive component.
Connect OVM to AITPY Indication is +3vege | MO
. 3Vdc
l YES
Conmect OVM 1o XAY pin 10 Indication s —8Vde NO . Problem s AT04 or associated circditry. Aeplice Al

l YES

Reconnect the 924 (whitered-yellow) wire 1o A2
frequency translator, Measure control voltage at A2
Freg. Transdator, pln 924, DVM should indicate ==
=0.7Vdc swrage with POWER LEVEL control at

H0dBm,
i YES

Replace AZ Frequancy Translator,

voltageat ATTPZ #10mV

Connect A1TP2 10 AITPI, Voltsge :1 AITP1 equak

l YES

+3.0Vdo 21V de, RF ON ling jg «0.3 £0.4V,

Cannect ogellogoops 10 AITPL. Blaonking line

l YES

Tutn AF Blanklng OFF, Connect sudia generatar to
EXT AM input Set sudio generator for 4V PP gt
1 kHz Connect nscillascope te XA, pin F and wave

form is 04V PP

l YES

black-yellowl wire connects, Voltsge is 0.4V P-P.

Set POWER LEVEL contrel 10 +10dBm. Meamuie
voltsge st A3 smplifier detector where 304 (white:

l YES

Measure voltage at A3 amplifier/detector where 806 |
{white-blackyellow) wire connects. Vohage & 0.4V PP,




Service

Measure the voltages 1o the A5 ¥IG Oscillator
Point 7 (viplet wire) = =40 Vdc % 0.5 Ve
Paint 6 (blue-wira) =0 Vde +0.5 Ve

Paint 87 lwhite-violet-wire) = —10Vdc £0.5Vde
Paint 2 (red wire) = +20Vde £ 0.5 Vde

l YES

With clip on millemmeter, measure current tow to
Y1G oscillator as follows:

Wire 917 white-brown-violet = 84 mA + 10mA

Wire 97 whiteviolet = 85 mA £710mA

Wire 2 red =80 mA 2 10mA

YES

Chack far continuity on +20 V line betwean + ter-
= minal on A4 and XAT pin 12, Se1 POWER LEVEL NO o ATR
control ta OFF (cow detent). Connect OWVM tn X A1 - eplace ATR45,
pin 22 and indication is =10 Vde £ 0.5 Vde,
YES
Sat RF POWER LEVEL control to -+10 dBm. Check - » :
ND h
for cantinuity, from XAT pin 22 1o the — bias lnput of  |———me :u'bmm in 81 POWER LEVEL switch or associated
Ad cavity oscillator, Ting.
YES
|inznlder chassis mounted CZ. Connect OVM to — lead NO i :
i —e | Replace A4 Cavity Osciliator,
of Ad Oscillatar and indication is —BVdc +2 Vilc cighi !
YES
= Aeplace capacitor C2.
- Replace A3 Amp/detector
»= Repair or replace defective cable.

With elip-on millammeter, messure corrent flow to A4
Cavity Oscillator ag follows:

Wire 2red=2TmA+7 mA

Wire 935 white-orangegreen = 27 mA £ 7 mA

YES

FAULTY AF COMPONENT

Dizconnect RF Cable (W2) from A4 Cavity Dscillator,
Cormect power meter to AdJ] through a flexible RF
service cable. Measured power is +10 10 +13 dBm,

YES

Y

Connzct trequency counter te output of Ad Cavity
Dsciliator, A4J1. Frequency 15 4.2 GHz 45 MHz.

Model 86220A

Replace Ad Cavity Oscillator,

Replace A4 Cavity Oscillator.

YES

Reconnect RF cable (W2} to A4 Cavity Oscillator.
Disconnect RF cable W1 from AS YIG Osciltator.
Conmect power mater to AS YIG Oscillator through 2
tlexible RF service cable, Measured power is +10 o
+16 dBm.

YES

Troubleshoaoting com pleted.

Replace A4 Cavity Dscillator,

With frequency counter, measure frequency of AR
YIG Oscillator at A5J7. Signal tunesble frem 2.9
419 GHe,

YES

Conngct ATTPZ2 to ATTPI. Voltageat ATTPT equals no : ¥
valtage at A1TP2 +10mV. ——=  Replace defective AT U,
YES
Y
Connect oscilloscope to A&1TP1. Blanking line Mo - ) .
+3.0Vde +1Vde. RF DN line is 40.3 £ D.4V. ———=l  Prohlem in A101, AT0E6, or associated circultry,
l YES
Turn RF blanking OFF, Connect audio generator to NO
EXT AM input, Set audio generator for AV P-P et _gu| Problem in ATUT or associated circuitry.
| kHz, Connect oscillostope to XA, gin Fand wave.
form is 0.4V P-P.
l YES
Set POWER LEVEL contral to +10dEm. Measure | N
voltags at A3 amplilier detector where 904 {white- | Problem in A3 POWER LEVEL comrol. Replace A3,
tlack-yelow) wire connects, Vaoltage is 0.4V P-P.
l YES
Measure voltage at A3 amplifier/detector where 306 NGO : i
(white-black-yellow] wire connects. Voltage is 0.4V P-P. Replace defective A3 Amplifier/detector,

Recannect RF coble W1 to ABJT on YIG Oscillatar.
Disconmect W7 fram A2 Frequency Trangdator A2J1,
Connect Spactrum Analyzer through & flexible service
cable to A2 Frequency Translator, A241, Funda
mental power =— 3 dBm,

TROUBLESHOOTING FLOW

4 DIAGRAM (1 of 4)

NO < i wirl
. Prnl_:lem is in wiring from 86220A P1 10 AS YIG
Oscillator,
mo
—=| Replace AS YIG Oscillator.
NO Unsolder chassis mounted C1 and C2 from A4 Cavity ND
Oacillator. Current measuramaents now correct.
YES
Capacitor C1 or C2 defective. Connect back ane at &
time to determine defective one then replace it.
NQ - -
—=1 Feplace A4 Cavity Oscillator,
ND Adjust frequency of A4 Cavity Oscillator. Freguency LU
——— ———
adjustable 10 4.2 GHz +5 MHz.
l YES
Heat run for 24 Hrs, Check frequency of A4 cavity NO
ostillatar. Frequency changad,
YES
NOD
———=|  Replace A5 YIG Oscillator.
ND Voltage a1 A1TPS is tunable from +6.4 Vdc 1o 0.2
™| Vdc 1.7 Vde.
1 YES
Replace A% YIG Dscillator.
NG
——= Heplace AZ Frequency Translator,
YES
Replace A3 Amplifier/Detector.

——@ TO SHEET 1

Figure 85 Troubleshooting Flow Dicgram (2 of 4)



SHEET

FROM SHEET 2 (B)

Set A6220A POWER level contral to 0 dBm. Power
meter indicates zero dBm £1dB.

YES

NOTE
FOWER LEVEL contral DK,

Setect AUTOD sweep mode. Connect fregquency meter
between B6220A RF QUTPUT cormector and oscillo-
scope crystal detector. Set START control to 1000
MHz and STOP control to 1300 MHz. The start of the
sweep is 1000MHz+ 15 MHz. The stop of the swesp is
1300MHzt 15MHz,

YES

NOTE
Swept-frequency accuracy K.

Select CW mode. Cannect 862204 AF OUTPUT to
Spectrum analyzer. Ser 862204 POWER LEVEL con.
trof to +10 dBm. Tun the BE20A/RE220A slowly
through the band and observe the Spectrum Analyzer
for spurious and harmonie signals.
Spurious signals are =40 dB down from
fundamental power,
From 10-750 MHz, harmonics are =25 dB
down from fundamental power.

From 780-1300 MHz, harmonics are =30 dB
down from fundamantal power.

Set POWER LEVEL control to 10 dBm. Power is +10

YES

NO
—-—@ TO SHEET 2

fundamental. Harmonics of 750 to 1300 MHz =30 dB

below fundamental.
l YES

Spurious signals are within specifications,

Analyzer. Harmanics are 36 dB below fundamentat
signal.

- dBm on power meater.
NO Power level adjustable to 0 dBm with ATR13 mini- | NO
mum level adjustment pot. YES
YES
Set POWES. LEVEL cottol To, €. AR Wottape at - | g Problem is ATR13, ATR16, or ATR18. Troubleshoot
- - - #A1 pin H is adjustable with A1R13 minmum level  ——m= : !
Adjust ATRTY minimum level adjustment for O dBm N adjust, Adjustment rango is =0.2Vdc. circuit to faulty component.
AF power output. Head run for 24 brs and minimum '
power ouput isstill 0 dBm, l YES
YES
Set ATR13 minimum power control to maximum cow.
: Set ATR1 maximum level control to maximum cow. MO Problem in extarnal AM amplifier A1U1 or associated
Troubleshooting complete. The voltage at A3 amplifier detector where the 904 cheitic,
[white-black-yellow] wire connacts is variable with the
POWER LEVEL comtrel from =—10Vdc to 4.5 Vdc.
YES
SWEPT FREQUENCY OUT OF SPECIFICATION
NO Check voltage at A107 collector with DV M. Collectar nNO MO
is +20 Vdc. ' Check voltage at A107 base. Base is = — 2,0Vdc. ——  Problem i in 86204 100-10 5EL MANUALCW Gate.
YES l YES
Replace ATOT.
NO
Resistance from pin 3 to pin 4 of ATK1 is 51,1 K ohm. | Foplace ATKT,
Disconnect W7 RF cahle from A2 Freguemgy Trams:
Igtor, Connect external power supply negative ead to
N ! : NG
| Snurious signals on Specirum Analyzerare below—40 | %Y pin XA1 pin 10 and positive lead ta ground. Adjust NO Reniacs A2 Freauency Trandator
dBm, power supply to obtain =24 dBm fundamental signal - SAuSnGY TR
YES an the Spectrum Analyzer. Spurious signals are 50 dB
betow fundamental signal.
l YES
Replace A3 Amplifier/Detector Assembly ., .
|
* Disconpect W7 RF cahla from A2 Frequency Trans
Harmonics of 10 to 750 MHz are =25 dB below the NO lator. Use fromt panel POWER LEVEL control to NO
— | obtain —24 dBm fundamental signal on the Spectrum . Replace A7 F[gqugnw Transtator,

l YES

Replace A3 Amplifier/Detector Assembly,




1E"_...(@ TO SHEET 2

Set ATR13 minimum power control To maximum ow,
Set A1RT maximum level control maximum cow, The
voltege ot A3 Amplifier Detector where the S04
(white-black-yellow] wire connotis is variable with the
POWER LEVEL control trom =0 1o +0.25 Vdc.

Problem in external AM amplifier ATUT or asaciatad
circutry.

t‘rEs

Sat ATR13 minimum power control to maximum cow.
Set ATRT maximum level control 1o maximum CCw,
The voltage ot A1TP3 i varmble with POWER LEVEL
control from =415 Vdc to +3.2 Vdc.

ND

Problem in A1U3 or associated circuitry.

1 YES

Same conditions as wbove. Voltage &t A1 Pin 10 i
variable with POWER LEVEL contro! from -0.8Vde
1 =3.5Vde.

NO

Problem in A104 or assocated circuiry.

a Problem is ATR13, ATR16, or A1R19. Troubleshoot
—_—
tircuit 10 faulty component.
o F.rnt:IEm in mxternal AN asmplifier A1UY or asociated
l!ll'ﬂuifr'lll'..
0 ==
—= Problem i in 8620A 100-10 SEL MANUAL/CW Gata.
a
—d Aeplace AZ Frequency Transiator.
]
— Replace A2 Frequency Translator,

Set 86220A POWER LEVEL contral OFF [hull
CCW i datent), Tone BE20A/B6220A scross the band
and RF power is =35 dB down lrom + 10 dBm.

ND

YES

Set POWER LEVEL swiich to OFF, Measure voltage
with DYM at A4 Cavity Oscillator where 935 (white-
prange-green) wire connects. Valtage iz OVdc#0,1Vde.

NO

Sm AB220A POWER LEVEL comral to + 10 dBm.
Connect de power supply to BE20A EXT AM, Set
supply for =10 Ve, Ser B620A AM MODE switch 1o
EXT. RF power i =35 dB fram +10 dBm,

YES

Set External OC Power supply to 1.0Vde. Connect
positive lead to 86220A FM INPUT and negative lead
to grownd. Freguancy increases =3.5 MHz

NO

l YES

Replace A2 Frequency Translatar,

Mo
——=(F) TOSHEET2

NGO

Aeplace switch S1.

YES

TOSHEET 4

&= FM sensitivity correct,

YES

)

Frequency incraases when 4 positive voltage |1 applined
to FM INPUT.

N

YES

FM modulation lunction aperates OK,

Chack value of ATRE, ATR22, and diodes ATCRA and
ATCAE. Components are DK.

ND

YES

Change AS YIG Dscillstor Assembly,

Check wiring from J1 to XAT pins Y and 20, and fram
A5 ¥YIG Dscillator points 6 and + to XA1 pins Z and
20. Wire colors should agree with schematic diagram.

Service

Replace defective component.

Figure 8-5. Troubleshooting Flow Diagram (3 of 4)
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FROM SHEET 3
SHEET

Select CW MODE, Maasure residusl FM with Spectrum
Analyzer, Residual FM is =10 KHz P-P,

YES

Sefect MANUAL SWEEP MODE. Set START contral
for 10.0 OMHz, Set STOP comtrol for 1300MH:z,
Connect OVM to SWEEP REFERENCE output con-
nector, Set MANUAL SWEEP contrel from full CCW
to full CW. DVM indication should change by
13.0Vdc.

nND

NO

Residual FM in CW mode displayed on Spectrum
Analyzer is <}0kHz P-P,

YES

Regsidual FM OK.

NO

YES

BB220A checks OK, End of troubleshooting.

&= Sweep reference voltage is 1V/100 MMz

YES

Sweap reference cotput iz DK,

Service

Probiem is in B620A mainframe.

Set 86204 START control 1o place the pointer at the
same frequency as the CW pointer. Set MANUAL
sweep control fully CCW, Sefect MANUAL SWEEP
Mode. Residual FIM == 3 times greater than CW FM.

l YES

CW filver switch circuit DK. Problem is noiss com-
ponent bn tuning voltage of noise generated from
current driver circuit ATU2, A106, or chassis
mounted 01, A1, or R2.

Replace A5 YIG Oscillator Assembly.

Check chassis mounted C1 and CZ2. Capacitors QK.

l YES

Replace A4 Cavity oscillator,

Replace A2 Frequency Translator,

Change defective resistor,

With oscilloscope, measure ripple valtages on power
supplies;
KAT Pin Voltage Indication
M + 20V < 50 uV P-Pripple
nNo P - oV < 50V P-Pripple WO
M — 40y <125 uV P-Pripple -
] - 10V <2 &0 gV P-Pripple
Freq.
Ref.
21 Tuning < 50 pV P-P
Voltage
YES
With oscilloscope, measura ripple valtage at A1TPS. L
It should be <50\ P-P,
YES
Disconnect W1 RF cable from AL YIG oscillator. FM NGO
measured with Spectrum Analyzer at output of A, p—i=
YIG, ABJT |s << 10K Hz P-P.
—1 YES
Discannect W2 RF cable from A4 cavity Oscillator, ND
ALJT. FM measured with Spectrum Analyzer at put-  ——mn|
put of A4 Cavity Dscillatar, A4J1 it <10KHz P-P.
YES
Disconnect WY BF cable from AZ Frequency Trans- NO
lator, FM measured with Spectrum Analyzer al output  —=
of A2, A2J1 s <I0KHz PP,
l YES
Replace A3 Amplifier/Detector.
Problem is in ATU4 Sweep Referance amplifier circuit. NO
——|  (Check resistance of ATA30, ATR3IS and AIR4T. [
Resistors measure OK.
I YES
Replace A1LU4,
TROUBLESHOOTING FLOW
DIAGRAM (3 of 4) B-10

Figure 8-5. Tro



FROM SHEET 3

MODE. Measure residual FM with Spectrum
Residuat FM is <10 KHz P-P.

NO

YES

UAL SWEEP MODE. Set START control
WHz, Set STOP control for 1300MHz.
M to SWEEP REFERENCE output con-
WANUAL SWEEP control from full CCW
. DVM indication should change by

NO

Service

Residual FM in CW mode displayed on Spectrum
Anatyzer is <tQkHz P-P.

NG

YES

Residual FM OK.

NO

YES

« checks OK. End of troubleshooting.

With oscilloscape, measure ripple voltages on power
supplies;

XA1 Pin Voltage

N + 20V

P - 10V

M — 40V

S - 10V
Freq.
Ref.

21 Tuning
Voltage

Indication
< 50 uV P-Pripple
< 50 uV P-Pripple
<125 uV P-Pripple
< 50 uV P-Pripple

< 50 uv PP

NO

YES
Y

With oscilloscope, measure ripple voltage at AITP5.
1t should be <50uV P-P.

Problem is in 8620A mainframe.

Y

YES

\

Set 8620A START control to place the pointer at the
same frequency as the CW pointer. Set MANUAL
sweep control fully CCW. Setect MANUAL SWEEP
Mode. Residual FM = 3 times greater than CW FM.

NO

Model 86220A

L YES

Disconnect W1 RF cable from A5 YIG oscillator. FM
measured with Spectrum Analyzer at output of A5,
Y1G, A5J1 is <10KHz P-P.

CW fiiter switch circuit 0K, Problem is noise com-
ponent on tuning voltage or noise generated from
current driver circuit A1U2, A1Q5, or chassis
mounted Q1, R1, or R2.

NO

Y

Replace A5 YIG Oscillator Assembly.

YES

\

Disconnect W2 RF cable from A4 cavity Oscillator,
A4J1. FM measured with Spectrum Analyzer at gut-
put of A4 Cavity Oscillator, A4J1 is <10KHz P-P.

NO

-1

Check chassis mounted C1 and C2. Capacitors OK.

NO

Problem in CW filter switch circuit. Cheek A1Q7,
A1K1, and A1C5 aad associsted circuits.

YES

Y

Biscannect W7 RF cable from A2 Frequéncy Trans-
lator. FM measured with Spectrum Analyzer at output
of A2,A2J1 is <10KHz P-P.

l YES

Replace A4 Cavity escillator.

NO

Replace A2 Frequency Translator.

Sweep reference voltage is 1V/100 MHz.

YES

Y
Sweep reference output is OK.

[YES

Replace A3 Amplifier/Detactor.

Problem is in A1U4 Sweep Reference amplifier circuit.
Check resistance of A1R30, ATR35 and A1R41.

NO

Change defective resistor.

Resistors measure 0K,
l YES

Replace ATU4.

TROUBLESHOOTING FLOW

DIAGRAM (3 of 4)

8-10

Replace faulty capacitor.

Figure 8-5. Troubleshooting Flow Diagram (4 of 4)
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THEORY OF OPERATION

INTRODUCTION

The 8620 series Sweep Oscillator/86220A RF Plug-in combination
provides either a swept frequency or a single frequency RF signal
over the range of 10 to 1300 MHz, which can be modulated either
internally with 1 kHz AM, or externally with an external AM or
FM source. It provides internally leveled RF power over the
range of 0 to +10 dBm. It provides a frequency reference output
voltage of approximately 1V/GHz for phase locking external
equipment.

SWEEP OSCILLATOR MAINFRAME

The Sweep Oscillator mainframe (8620 series) provides all power
supply voltages used by the 86220A RF Plug-in. It also provides a
1 kHz modulation signal (for internally modulating the RF power)
as well as blanking and marker signals.

A 0to +10V tuning voltage ramp is generated by the mainframe
which provides tuning control of the RF plug-in. In FULL
SWEEP mode or when green and red poiners are set for full-scale
sweep, this ramp is a swept voltage of 0 to +10Vdc. With the
green and red pointers set for any sweep range other than full-
scale, only a portion of this ramp is generated, in proportion to the
sweep range selected. The frequency scale, which is calibrated in
increments from O to 1300 MH z is directly related to the O to + 10V
ramp. The 0 MHz frequency-scale-mark relates to 0 Vdc tuning
voltage and the 1300 MHz frequency-scale-mark relates to +10
Vdc tuning voltage.

The voltage ramp is applied to the YIG Driver circuit in the
86220A RF Plug-in.

86220A RF PLUG-IN

The 86220A RF Plug-in circuitry can be divided into two basic
sections; the RF Signal Generator Circuits, that generates, filters,
and amplifies the RF signal, and the ALC Circuits, that sets and
majntains the RF power level and provides internal moduiation
capability.

RF Signal Generator Circuits

YIG Driver. The Tuning Voltage Current Driver (YIG Driver) is
basically a variable current source that generates a current prop-
ortional to the tuning voltage ramp generated by and received
from the sweep oscillator mainframe. This current is applied to
the main coil of the A5 YIG Tuned Oscillator assembly.

YIG. Oscillator. The YIG Oscillator produces an RF Output
signal proportional to the amount of current applied to the main
YIG coil. The frequency of this output is designed to be between
4.19 GHz and 2.90 GHz. A tuning voltage ramp of zero to +10V
applied to the YIG Driver will produce the amount of current
necessary to sweep the YIG Oscillator through its full range,
4.19 — 2.90 GHz. Any portion of the ramp less than full range
will produce a proportional lesser amount of current and the YIG
Oscillator will sweep through a shorter range. A constant voltage
level applied to the YIG Driver produces a constant current and
the Y1G Oscillator generates a single RF frequency. The output of
the Y IG Oscillator is applied to the A2 Frequency Translator. The
tuning sensitivity of the YIG Oscillator is approximately 24
ma/GHz which means that for every 24 ma of current provided by
the YIG Driver, the YIG Oscillator will tune | GHz. This sensitiv-
ity figure will vary slightly betweeen oscillators and also between
the low and high end of the oscillator frequency range. Two
adjustments (FREQ ADJ HI A1R12 and FREQ ADJ LO A1R21)
are provided to compensate for these variations.

A CW FILTER SWITCH is provided to improve residual FM
characteristics in either the CW or MANUAL sweep modes.
When either CW or MANUAL sweep is selected, the CW FIL-
TER SWITCH is energized adding a large capacitor to the YIG
Driver/YIG Oscillator circuits. This provides more filtering to
improve residual FM. This filter cannot be used in any sweep
mode since it would affect the RC time constant of the sweep.

4.2 GHz Cavity Oscillator. The 4.2 GHz Cavity Oscillator uses a
single transistor located inside a tuned cavity. This tuned cavity
oscillates at a frequency of 4.2 GHz. The output of the Cavity
Oscillator is applied to the A2 Frequency Translator.

Frequency Translator. The Frequency Translator is basically a
mixer which mixes the output of the YIG Oscillator (4.19-2.90
GHz) and the output of the Cavity Oscillator (4.2 GHz). The
output of the YIG Oscillator (4.19—2.90 GHz) is applied to the
Frequency Translator. It is first alternated, then coupled through
a PIN Modulator and a 5 GHz low pass filter (to remove any
unwanted harmonics) into a mixer. It is mixed with the 4.2 GHz
from the Cavity Oscillator and the difference frequency is cou-
pled out of the mixer through a 1.45 GHz low pass filter (to
remove any unwanted mixing products) to the A3 Amplifier/
Detector. With a zero to +10V tuning voltage ramp applied to the
YIG Driver, the YIG Driver will produce the current necessary to
sweep the YIG Oscillator from 4.19 GHz down to 2.90 GHz.

NOTE

The YIG Oscillator sweeps down in
frequency as the tuning voltage ramp
sweeps up in voltage.

When the zero to +10V tuning voltage applied to the YIG Driver
is at OV the YIG Osciilator output is 4.19 GHz. When this fre-
quency is mixed with the 4.20 GHz from the Cavity Oscillator, a
difference frequency of 10 MHz is produced. When the tuning
voltage is at + 10V, the YIG Oscillator output of 2.90 GHz, is
mixed with the 4.20 GHz to produce a 1300 MHz difference
frequency.

Amplifier/Detector. The 10 to 1300 MHz difference frequency
from the A2 Frequency Translator is applied to the A3
Amplifier/Detector. Within the Amplifier/Detector it is amplified
by two stages of amplification and coupled through a 1.45 GHz
low pass filter and a directional detector to the RF OUTPUT J1.

ALC Circuitry

Power Level Control. The front panel POWER LEVEL control
sets a reference voltage at the positive input to the ALC AMP-
LIFIER which is the reference input. The range of this reference
voltage is determined by the setting of MAX LEVEL A1RI and
MIN LEVEL A1RI13.

Main ALC Amplifier. The ALC Amplifier provides a voltage
output in proportion to the reference voltage input set by the
POWER LEVEL control. This voltage output regulates the
amount of current provided by the MODULATOR DRIVER.

Modulator Driver. The Modulator Driver is basically a current
source that provides current in proportion to the DC output
voltage of the main ALC amplifier.

Pin Modulator. The Pin Modulator, physically located in the A2
FREQUENCY TRANSLATOR assembly, is basically a variable
attenuator. The attenuation is directly proportional to the amount
of current provided by the modulator driver. Since the Pin Modu-
lator is in the RF signal path, the RF signal is attenuated by an
amount proportional to the drive current. The amount of current
is determined by the reference voltage set by the POWER LEVEL
control which sets the RF power level at the Pin Modulator.

Directional Detector. The Directional Detector, physically lo-

catedinthe A3 AMPLIFIER/DETECTOR assembly, couples out
a small amount of the RF power. This sampled RF power, propor-
tional to the overall RF power, is dissipated across a diode also
Jocaced in the A3 AMPLIFIER/DETECTOR assembly. The vol-
tage drop across this diode is directly proportional to the RF
power dissipated.- This voltage is felt at the negative input to the
main ALC amplifier where it is compared to the voltage at the
positive input set by the POWER LEVEL control. If these two
voltage inputs are equal, it indicates that the power level at the
directional detector is equal to the power level set by the POWER
LEVEL control. If these two voltage inputs are unequal, it indi-
cates that the power level at the directional detector is not equal to
the powerlevel set by the POWER LEVEL control. If the voltage



inputs to the ALC Amplifier are unequal, the ALC output voltage
either increases or decreases an amount proportional to the dif-
ference in the inputs. This change in ALC output voltage changes
the amount of current provided by the modulator driver which
changes the amount of attenuation provided by the Pin Modulator.
This change in attenuation changes the RF power level at the Pin
Modulator which is detected by the directional detector. The
change in power level at the directional detector changes the cor-
rection voltage at the negative input to the ALC amplifier. If the
negative input is now equal to the positive input of the ALC
amplifier the circuit is stable and power is level and calibrated. If
the voltage at the negative input is not equal to the voltage at the
positive input the process is repeated until the two inputs are
equal. If the reference input changes (by changing the POWER
LEVEL control setting) the ALC circuit corrects for the change to
maintain a leveled and calibrated RF power output.

Marker/Blanking /1kHz Modulation Amplifier. The
Marker/Blanking/l kHz Modulation Amplifier sums the internal
modulation inputs (Marker, Blanking and 1 kHz AM) producing a
voltage output which is felt at the reference (positive) input to the
ALC amplifier. This voltage at the ALC amplifier reference input
modulates the already present voltage level set by the POWER
LEVEL control. This modulates the RF signal at the Pin Mod-
ulator. Since the internal modulation inputs are applied to the
reference (positive) input of the ALC Amplifier, the PIN Mod-
ulator is driven so hard the directional detector cannot supply
enough correction to override this modulation. The modulation,
therefore, will appear at the RF OQUTPUT J1.

Blanking Clamp. To ensure that the modulated output closely
resembles the modulation input in appearance, a Blanking Clamp
is provided to limit the degree of saturation of the ALC Amplifier.
By preventing the ALC Amplifier from going into full saturation,
the Blanking Clamp ensures a fast return from saturation. This
ensures sharply defined trailing edges of the modulation current
applied to the PIN Modulator. The saturation level is adjustable
with BLANK ADJ control A1R43.

Negative Feedback Amplifier. The Negative Feedback Amp-
lifier is provided in the MAIN ALC AMPLIFIER circuit to com-
pensate for abrupt changes in the ALC amplifier reference input
such as markers or amplitude modulation signals. Without this
negative feedback, an abrupt voltage change at the ALC refer-
ence input would cause the Pin Modulator to react so quickly
there would be overshooting. A signal of reverse polarity is
routed back to the reference input. This slows down the input
signal enough for the PIN MODULATOR to react without over-
shooting.

Temperature Compensation Diode.

To compensate for varying temperatures, a temperature compen-
sation diode is physically located in the same assembly package
(A3 AMPLIFIER/DETECTOR) as the directional detector
diode. This diode is in the ALC Amplifier reference (positive)

TROUBLESHOOTING
€ BLOCK DIAGRAM

Service Model 86220A

input circuit, therefore, any temperature change will be sensed at the reference input and compensate the
RF signal level.

External AM Amplifier

Any external AM signal applied to the EXT AM input of the sweep oscillator mainframe is applied to the
input of the external AM amplifier in the 86220A. The output of the external AM amplifier is felt at the
POWER LEVEL control which changes or modulates the reference voltage at the ALC AMPLIFIER input
This modulates the RF OUTPUT in the same manner as the internal AM signal.

Frequency Reference Amplifier

The 0 to +10V tuning voltage ramp applied to the YIG DRIVER circuit is also applied to the FREQUENCY
REFERENCE AMPLIFIER. The output of the FREQUENCY REFERENCE AMPLIFIER is developed a-
cross a voltage divider network such that the FREQ REF output is approximately 1V/GHz. In other words,
the 0 to +1.3V ramp.

FM Input

Frequency Modulation signals applied to the FM INPUT connector are coupled through a high frequency
compensation circuit to the FM coil of the YIG Oscillator. At high FM frequencies the response of the YIG
Oscillator FM coil experiences roll-off. To compensate for this, the resistance of the input RC network is
decreased thus improving overall response. Amplitude of the FM signals are limited in both directions by a

pair of clamp diodes.
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R30 AND R3I5 NOT ASSIGNED.

Figure 8-7, Al YIG Driver{ALC Board, Component Locations
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Figure 8-9. Major Assemblies of the Model 86220A
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Model 86220A, Option 002 Appendix A

APPENDIX A
MODEL 86220A RF PLUG-IN, OPTION 002

Al. INTRODUCTION

A2. This Appendix describes the differences in the Model 86220A RF Plug-in with Option 002 installed. In
addition it describes the manual changes necessary to document the addition of Option 002. Replaceable parts for
Option 002 are contained in Section VI, Table 6-2.

A-3. DESCRIPTION

A4. The model 86220A Option 002 incorporates a 0 to 70 dB attenuator in the RF signal output path.
This allows signal attenuation to be selected in 10-dB steps through a 70-dB range.

AS5. MANUAL CHANGES TO INCORPORATE OPTION 002
A6. SECTION I, GENERAL INFORMATION

Change POWER VARIATION specification for attenuator steps 0 — 60 dB to =1 dB.
Change POWER VARIATION specification for attenuator set at 70 dB to +1.5 dB.
Add POWER LEVEL CONTROL specification as follows:

Range: 10 dB vernier change within each 10-dB attenuator step. 80 dB nominal range.

Accuracy: <*2 dB for attenuator steps 0—60 dB.
<+2.5 dB for attenuator set at 70 dB.

A7. SECTION Illl, OPERATION
Replace Figure 3-1 with Figure A2.

Figure 3-3, PROCEDURE:
Change step 1 86220A control settings to the following:

POWER LEVEL dBm, 0 — 70dB . . ... ... 0ot 0 dB
POWER LEVEL dBm, vernier (O to +10) ..................... Full clockwise

A8. Section IV, PERFORMANCE TESTS

Add, to all of the performance test procedures, instructions in initial control settings to set POWER LEVEL
dBm, 0 — 70 dB attenuator, to 0 dB.

POWER LEVEL AND VARIATION TEST
Change specifications for Calibrated Leveled Power to: zero to +10 dBm (+2 dB).
Change specification for power variation at maximum leveled power for all conditions to =1 dB.
Change the last sentence of step ¢ to: This total should be zero dBm +=2 dB.
Change the last sentence of step d to: This total should be +10 dBm +2 dB.
Change step f as follows:

f.  Setadjustable AC line transformer to 115 VAC. Press 8620A CW pushbutton. Adjust oscilloscope
trace to the bottom of the display and note trace position. Decrease the output power indication on the
power meter by 2.0 dB by adjusting the 86220A POWER LEVEL vernier control counterclockwise
and note position of oscilloscope trace. (The area between the position noted represents the leveling
tolerance of +1 dB.)

A-1
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Change step h and i as follows:
1. Adjust the position of the oscilloscope trace vertically so that it is displayed between the upper and
lower specification limits noted in step f for 2 dB. The highest and lowest portion of the sweep trace
must be within the 2 dB peak-to-peak limit noted.

1. Deleted.
Change the last sentence of step j as follows: Power meter indication should not change more than +1 dB.

POWER LEVEL CONTROL TEST
Add the specifications for the power level control as follows:
Range: 10 dB vernier change within each 10-dB attenuator step. 80 dB nominal range.
Accurcy: <=2 dB
Change the DESCRIPTION as follows:
DESCRIPTION:

The RF power output is checked through the 10-dB vernier range and the 0 — 70 dB step attenuator range
of the POWER LEVEL controls. The OFF position of the vernier control is also checked to see that the
signal is reduced below —40 dBm.

Change step b and c as follows:
b.  Press 8620A CW pushbutton. Set 86220A POWER LEVEL dBm 0 — 70 dB attenuator to zero and
zero to + 10 dBm control to zero dBm.

c.  Select LOGdisplay. Adjust spectrum analyzer to place the peak of the 1000 MHz fundamental signal
at the top graticule line of the CRT.

Add step e and f as follows:
e. Set POWER LEVEL vernier control to +10 dBm and 0 — 70 dB attenuator to zero dB. Adjust
spectrum analyzer to place the peak of the 1000 MHz fundamental signal at the top graticule line of
the CRT.

f. SetPOWERLEVEL 0 — 70 dB step attenuator to the positions listed in Table A-1 and check for the
correct indication on the spectrum analyzer.

Table A-1. Attenuator Step Test Limits

POWER LEVEL 0-70 dB Indication on Spectrum
Step Attenuator (dB) Analyzer
0 Reference
10 0 dBm 12 dB
20 ~20 dBm #2 dB
30 —30 dBm #2 dB
40 —40 dBm *2 dB
50 —50 dBm %2 dB
60 —50 dBm *2 dB
70 —60 dBm £2.5 dB

Table 4-2. Perforniance Test Record
Change paragraph 4-10 measurement limits as follows:
Step ¢ lower limit to — dBm and upper limit to +2 dBm.
Step d lower limit to +8 dBm and upper limit to +12 dBm.
Step h upper limit to 2 dB P-P.
Delete step 1.
Step j upper limit to =1 dB.
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Add to paragraph 4-11 the following:

Lower Limit Upper Limit
f. 0 — 70 dB step attenuator at

10 dB —2 dBm +2 dBm
20 dB —12 dBm —8 dBm
30 dB —22 dBm —18 dBm
40 dB —32 dBm —28 dBm
50 dB —42 dBm —38 dBm
60 dB —52 dBm —48 dBm
70 dB ~62.5 dBm —57.5dBm

A8. SECTION V, ADJUSTMENTS

Add to all of the adjustment procedures, instructions in initial control setting to set POWER LEVEL dBm
0-70 dB attenuator, to 0 dB.

A3 Amp/Det A6 0-70 dB Attenuator {0950-1284)

] - - = ]
| | | POWER |
LEVEL
| [ | |
I n I Q - ’
| | I . | !
| bt e b Lot oawo b
| YN N " 7/ 3 N X o N\ RF
VA le LL!%' o ! st ?‘ v, | ouTeuT
| N "N N\ AN
% | | %7 | /J7 +10 dBm
| | | |
' | | m
L e _

Figure A-1. P/O Figure 8-8. Al YIG Driver [ALC Board Assembly, Schematic (Option 002)

MINIMUM AND MAXIMUM POWER ADJUSTMENT
Change third sentence of step f as follows: Indication should be —10 dB below POWER LEVEL control

dial setting +2 dB.
A10. Section VIii, SERVICE

Delete Cable W8 and insert the partial schematic A-1 showing A6 attenuator and cables W9 and W10.

A-3
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Model B6220A, Option 002

FRONT PANEL CONTROLS AND CONNECTORS

=T
H}FH E220A RF PLUGHN 101200 Mbis
1

—— R LEVEL =

dfim

€ POWER LEVEL dBm zero-10-70 dB 10 dB/step

attenuator (Option 002). Adjusts RF powes
output level in 10 dB steps, It works with the
vernier POWER LEVEL control (2) to give
continuous power level control through 80 dB
range.

POWER LEVEL dBm vernier control. Adjusts
RF power output through a 10 dB range. Con-
trol acts as vermier for each step of 0 — 70 dB
step attenuator. Absolute dBm dial calibration
is valid only when (0 — 70 dB attenuator is in
zero dB position, OFF detent position turns
the RF signal off.

FM INPUT connector. Input for external FM
modulation signal.

RF OUTPUT connector. Type-N 50-ohm con-
nector for output RF signal,

NOTE

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

Drawer Lalch Handle. Push the 1op of the
handle, then pull out on the bottom of the

handle to remove the RF plug-in from the main-
frame.

A-4

Figure A-2. Front Fanel Controls and Connectors { Option 002 )
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APPENDIX B
MODEL 86220A, RF PLUG-IN, OPTION 004

B1. INTRODUCTION

B2. This Appendix describes the differences in the Model 86220A RF plug-in with Option 004 intalled.
Replaceable parts for Option 004 are contained in Section VI, Table 6-2.

B3. DESCRIPTION
B4. The Model 86220A Option 004 uses a rear-panel RF OUTPUT connector.
B5. MANUAL CHANGES
B6. Section lll, OPERATION
l(:l‘hangCBalll Operator’s Check equipment setups to indicate connection of RF output on rear panel.
igure 3-1.

Delete item 0 . Figure 3-2.
Change item e to read: RF OUTPUT connector J1. Type-N 50-ohm connector for output RF signal.

B7. Section IV, PERFORMANCE TESTS

Change all performance test setups to indicate connection of RF Qutput on rear panel.
B8. Section V, ADJUSTMENTS

Change all adjustment test setups to indicate connection of RF Output on rear panel.

B9. Section VI, SERVICE

Figure 8-6. Troubleshooting Block Diagram:
Replace applicable part of Figure 8-6 with partial schematic, Figure B-1.

Figure 8-8. Al YIG Driver/ALC Board Assembly, Schematic:
Replace applicable part of Figure 8-8 with partial schematic, Figure B-2.

B-1
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Figure B-i. Figure 8-6. Troubleshooting Block Diagram (Option 004)

A3 Amplitier/Detector (5080-7004)

e T T 7
__jL# > i |
L
| & % 52 | W11 91 Wit )1
§ | ™SS L) el ¢ ran
/I': |(\l | | RF |
! L/T L 220 ! 1ouT !
’ |
4 |
I
2 TEMP
come |
DIDDE ]
| IR |
D S
906 904

l |

Figure B-2. P/O Figure 8-8. Al YIG Driver/ALC Board Assembly, Schematic { Option 004)
B-2
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Tel 23 83 06/23 82 06
Calculalors Only
Hewletl-Packard Espanoa § A

Gran Via fernando £t Catdlico, 67

E-Valencia-8
Tel 326 67 28:326 85 55

SWEDEN
Hewlett-Packarg Svenge AB
Enigheisvagen 1-3

ack

$-161 20 Bvamml 20

Tel (08) 730 05 50

Cabie MEA\SUREMENTS
10ckhotm

Telex 10721

Hewienl-Packard Svenge A8
Osba V-nmga(an 22

§:702 40 Orebro

Tel (019) 14 07 20
Hewtetl-Pacxard Svenige A8
frotalisgatan 30

$-421 32 vasira Frotunda
Ter (031) 43 09 50

Tesex 10721 Vig Bromma Office

SWITZERLAND
Hewlelt-Packarg (Schwew) AG
Zurcherstiasse

0 Box 307
CH-8352 Schileren-Zurich
Tet (01) 730 52 4730 13 21
Cable KPAG CH
Telex 53933 hpag ch
Hewlett-Packarg {schwew) AG
Chateau Bloc 19
CH-1219 Le Lignon-Goneva
Tel {022) 96 03 22
Cable HEWPACKAG Geneva
Telex 27 333 hoag ch

SYRIA
M:dxcallCaCJ:uIalm anty

-Damascus
el 16367. 19697, 14268
Cable SAWAH, Damascus
TURKEY
Telgkom Engmeenng Bureau
P Q Box 437

eyogi
Tﬁ»lslunbul
Tet 45 40 4
Cable memnou Istanbul
Telex 2
Memcal oNy

MA
Muhengishk Kolleknl Stkgt
Adaxale Sokax 4116
TR-Ankara
Tel 175622
Analyicat on
wmr’:z Orym'gk
Milk Mugataa Cad No 168
Xiiay
TR-Ankara
Ter 2503 09
Telex 42576 azek it

UNITEO KINGDOM
Hewien-Packard Lig

xing Sireel Lane
GB-Winnessh, Wokmgham
Berks RG11 5A9

Tel (0734) 78 47 74

Caole: Hewpie London
Telex 8471789

Hewien-Packars L1g
Trafalgac House,
Nawigatian Road
Ahrinchem
Cheshire WA 14 INU
Tel {061) 928 6422
Telex 668068

Hewlent-Packard Lid
Lygon Court

ereward Aise
Ouotey Aoad
Halesowen
West Miglands B62 8SD
Tet (021) 550 9911
Telex 339\05

Hewleil-Packard Lid
Weage House

739. Longon Road
GB8-Thornion Heath
Sursey CR4 6XL

Ter (01) 684 010378
Telex 946825

Rewlen-Pagkato Lid

0 Makro
Soutn Senvice wholesate Centre
Wear ladusingl Estate
‘Washington
G3-New Town County Durham

Tel Washngton 464001 ext 5758

Hewtetl-Packard Ltd

0. Westey Si
G8-Casilelord

West Yorkshue W0 1AE
Ter (09775) 50402

Tetex $57355

Hewlelt-Packacs Lig
1. Watlace Way
G8-Hitchin

Heets

Tel (0462) 52824156704
Teiex 825981
Hewlel-Packard Ltd

2C. Avonbey Industrial Estate
Lang Mile Road

Dublin 12

Tel Dudhn 509458

Tetex 30439

USSA

Hewlett-Packard

Representative Office USSR
Pokrovsky Boulevard 417-KW 12
Moscow 101000

Tel 294.2024

Telex 7825 newpak su

YUGOSLAYIA
Isksa-siandacgHewlett-Packard
Mikiosieva I8V

61000 Ljubljana

Telo. 31 58 79/32 16 74
Telex 31583

SOCIALIST COUNTRIES
NOT SHOWN PLEASE
CONTACT:

Hewlett- Pamm GesmbH
PO Box7

A-1205 Vienns. Ausiaa

Tel (0222) 35 16 21 to0 27
Cable” HEWPAK Vienna
Telex 75923 newpak a

MEDITERRANEAN AND
MICOLE EAST COU

ES
NOT SHOWN PLEASE CON\'ACT:

Hesen-Packard S A
Meoilerranean and Miodle
East Opesations

35. Kolokotron) Steeet

Piaha Ketaltanoy
GR-Kdissa-Athons, Greece
Tel 8080337/359429

Teiex 21-6588

Cabte HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewlen-Packard § A

7. rue du Bais-dy-Lan

PO Box

CR-1217 Meyan 2 - Genava
Swizeclang

Tel (022) 82 70 00

Cable HEWPACKSA Geneva
Telex 2 24 86

UNITED STATES

ALABAMA

82%0 wmmw.g 0 .S¢€
PO 8ox4

Humsvllb ’Jsao"

Tel (205) 881-2591

Medical O
228 W Vz“lzy Ave
Room 220
Birmingham 35209
Tet [205) 942-2021:2

ARIZONA

2336 € Magnoha St
Phoenix 3

Tel (60?] 244-1351

2424 East Aragon Ad
Tucson 85706

Te: (502) 294-3148

*ARKANSAS
Medical Service Only
PO Box 5546
Brady Subon

Little Rock 72215
Tei (501) 376-1844

CALIFORNIA

1430 €ast Qrangethorpe Ave

Fullertan 92631

Tet (794) 870-1000

3939 Lankersmim Saulevarg

Norh Hollywood 91604

Tel (213) 877-1282

TWX $10-499-2671

$400 Wesi Rosecrans Bivo
Box 92105

Viprld Way Posial Cemer

Los Angeles 80009

Tel 12131 97'}7500

m m.}) 776-7500
3003 Scott Boutevard
Sania Clara 95050
Tel (408) 249-7000
Twx 910-338-0518

‘Rldgecrest

Tel {714) 446-6165

645 W HNorth Market Blvo
Sacramento 95834

Tel 1918) 929-7222

3606 Aero Dive

PO Box 23333

San Disgo 92123

Tel (714) 279-3200

COLCRADO

$600 South Ulster Parkway
Englawooad §0110

Tel (303) 771-3455

CONNECTICUT
12 Lunar Orive
New Haven 06525
Tel (203) 389-655¢
TWX 710-465-2029

FLORIDA

P 0 Box 24210

2806 W 0aiang Park Bivs
Ft. Lauderdale 33311
Tel {305} 731-2020
“Jacksonvilic
Megical Senace onk

Tel (904) 398 066{
PO Box 13910

B177 Lake Elienor Dr
Octando 32803

Tel {305) 859-2900
PO Box 12826
Pensacols 32575

Tel (X04) €76-8422

Attanta 30348

Tel (404) 955-1500

TWX 810-766-4890

Medical Service Only

“Augusta

Tel gion 736-0592

PO Box 2003
Warner Robins 31098

Tel (912) 922-0449

HAWAII

2875 So X Slml
Honoluto 4

Tel (808) 955~ 4455
Telex 723-705

ILLINOIS

5201 Joltview Or

Rolting meadows 60008
Tel {312) 255-9800

TWX 910-687-2260

INDIANA
7301 Noan Ave

MICHIGAN

23855 Rasearch Orve
Farmingion Hil(s 48024
Tel (313) 476-6400

724 West Centre Ave
Kalamaoo 49002

Tel (606) 323-8362
MINNESOTA

2400 N Prior Ave

St Paul 5913
Tet (812} 636-0700

Inglanspolisi6250
Tet. (317)842-1000
TWX 810-260-1797
KOWA

2415 Heinz Road
lowa City 52240
Tel (319} 338-9466

KENTUCKY

Megical Only

Akason SQuane

301

Sue 407 Anunson Scware
Loufsville 40218

Te! (502) 4561573

LOUISIANA

PO Bax 840

3229-39 Viilhams Boulevaro
Kenner 70063

Tel (504) 443-620¢

MARYLANO

6707 Whwestane Road
Baltimare 21207

Tet (301) 944-5400
TWX 710-862-9157

2 Choke Cheicy Roaa
Rockville 20850

Tel 130!8l 948-6370
TWX 710-328-9684

MASSACHUSETTS
32 Harwell Ave
Lexingtan 02173
Ter (617} 861-8960
TWX 710-326-6304

Jackson
Medical Service onl
Vel (601) 982- 90&1
MISSOURI
11131 Colorado Ave
Kansas Ciry 64137
Jel Jol (816) 763-8000
TWX 910-771-2087
1024 Execulve Pavkw:y
S). Louls 6314
Tel (314) 873 0200

NEBRASKA
Megical Onl

7171 Mercy

Suile uD

Omahas 68106

Tel {402) 392-0948

NEW JERSEY

W 120 Century Rd
Paramus 07652

Tel 2014 265-5000

TWX 710-990-4951
Crysial Brook Prptessinal

Buiioing
Eatonlown 07724
Tel (2011 542-1384

NEW MEXICO
PO 8ox 11634
Station £

11300 Lomas Blvg N E
Albuquorque 87123
Td 1508 2921334

TWX 910-989- ||55

156 Wyan Drve

Las Crucos 83001
Tel (505) 526-248¢
TWX 910-9383-0550

NEW YORK

6 Aytomation Lane

Comgule Park

Alpany 12205

Tet (518) 458-1550

?01 South Avenue
hkeopsie 12601

Te\ (814) 454-7330

TWX 510-253-5981

650 Pennton Mill Otfice Park

Fairpont 14450

Tel (715) 223-5950

$858 Lasi Mooy Roas

Syracuse 13211

T2l (315} 454-2485

TV 710-543-0482

1 Crossways Park West

Woodbury 11737

Tel (5185 §21-0300

TWX 710-3%0-4951

HORTH CAROLINA
PO 8ox 5!58

1923 Norin Man Suee
High Polm 27262

Tel 1919) 885-8101

OHIO

16500 Sprague Roao
Cleveland 44130
Te [216) 243-7300
TWK 810-423-9430
330 Progress Rg
Dayton 45449

Tel (513) 859-8202
1041 Kingsmudl Parkway
Columbus 43229
Tel (§14) 4361041

OKLAROMA

PO Box 32008
Qklahoma City 73132
Tl (405) 721-0200

OREGON

17890 SW Lower Boones
Ferry Road

Tualatin 97062

Tel 1503) 620-3350

PENNSYLVANIA

117 Zets Drive

Pittsburgh 15238

fel (412 7820400

1021 8ih Avenue

King of Pryssw Ingusinal Park
ng of Prussia 13406

Tel [215) 265-7000

WX 510-660-2670

SOUTH CAROUNA
6321.0 N Trennolm Road
Columbla 29260

Tel (803} 7826493

TENNESSEE
“Knoavillp
Megical Service only
Tel (615) 523-5022

3027 vanquaro Dr
Owector s Plaza
Memphts 38131
Tel 190Y) 346-8370
Nashville

Medical Servece only
Tel (6151 244-5448

TEXAS
P 0 Box 1270

Tel {214) 231-6101

10535 Harwan Dr,
Haustan 77036

Tel (713) 776-5400
205 Buly Mtchell Road
San Antonlo 78226
Tel (512) 4348241

UTAH

2150 Soulh 3270 Wes! Street
Salt Lake City 84119 -
Tel (801) 972-4711

VIRGINA

PO Box 12778

No 7 Kager £xec Center
Surte 212

Nortolk 2350

Tzt (8D4) 261- 40?5.‘6

P 0 Box 9669

214 Hungaa; Senngs Road
Richmond 23228

Tel (804) 285-3431

WASHINGTON
Belietreld Office Pk
1203-1041n Ave S E
Bellevue 98004

Tel (206 454 3971
TWX 910-443-2446

“WEST VIRGINIA
Medicat: Anglyncal Only
Charlesion

Tet 304y 345-1640

WISCONSIN

G004 West Lincoln Ave
West Allss 53227

Tel {a14) 541-0550

FORA U.S. AREAS NOY LISTEQ.

Cantact the regional oftice
nearest you Atlamia, Georgis
North Hotywood Califormg

Rockville Marylang  Rolling Meaoows

imapis Ther complere
addresses are hsted above

‘Service Only
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