HEWLETT ﬁ_’ PACKARD

OPERATING AND SERVICE MANUAL

86290A
RF PLUG-IN
2.0 — 18.0 GHz
Includes Options 004 and 005

SERIAL NUMBERS

This manual applies directly to instruments with

serial numbers prefixed 1521A.
With changes described in Section VII, this manual
ies to instruments with serial numbers pre-

also appli
fixed{1435Ajand 1450A.
Tt REM
For additi\ongl in\g@ortant information about ser-
jal numbers see INSTRUMENT COVERED BY

MANUAL in Section L.

1976

HEWLETT-PACKARD COMPANY

©Copyright
1400 FOUNTAIN GROVE PARKWAY, SANTA ROSA, CA. 95404 U.S.A

MANUAL PART NO. 86290-20005

Microfiche Part No. 86290-90006
Operating Information Supplement Part No. 86290-90007

Printed: APRIL 1976




Table of Contents

Model 8¢

CONTENTS
Section Page Section
I GENERAL INFORMATION. . . ... ... ... .. 14 3-20.  Frequency Reference. . ........ .
1-1. Introduction. .. ..., . ............. -1 3-22.  Phase-Lock Operation . .........
1-6. Specifications, . ............. ... . 1-1 3-24,  X-Y Recorder Operation. . . ... ...
1-8. Safety Considerations. . ... .......... 1-1 3-29. X-Y Recorder Modification Kit .. ... .
19 General .. ................. ... 1-1 3-31. Operator’s Maintenance . .. ... ... ...
1-1t. Operation ., .................. 1-1
P13, Service ... ... ... L 1-1 IV PERFORMANCETESTS ...............
1-18. Instruments Covered by Manual . ., . .. . . 1-2 4-1. Introduction. ... ................
1-23. Description .. ...... ... ... .... 1-2 4-4. Equipment Required . ............ .
1-28. Option004 ... .. ... .. ... .. ... 1-3 4-6. TestRecord....................
1-30. Option Q05 . ..., ... ... ..... .. . 1-3 4-8. Frequency Range and Accuracy Test, . . .
1-32. Option060 ... ... ... .. ..... . 1-3 49, Frequency Stability Test. . ... .. ... ..
1-34. Accessories Supplied . . ........ .. ... 1-3 4-10. Power Level and Variation Test . ... ...
1-36. Equipment Required But Not Supplied . . . 1-3 4-11. Residual AM Test . .. .............
1-39. Equipment Available . . ... .., . ... .. 1-4 4-12. Spurious Signals Test . . . ... .......,
1-40. Service Accessories .. .............. 1-4 4-13. Equivalent Source SWR Test . . .. ... ..
1-42. ModificationKits . . ............. 14 4-14. External Frequency Modulation Test . . .
1-44.  Reversing Extender Board. . ... ... .. 1-4 4-15. Amplitude Modulation Test. . ... .....
1-46.  RF Section 36-Pin Extender . . ... ... I-4 4-16. Frequency Reference Qutput Test . . . . .
1-48. Model 8755A/182C Swept Amplitude
Analyzer and Oscilloscope, . ... ... 14 V. ADJUSTMENTS. .. ........... .......
1-50.  Power Meters and Crystal Detectors . . . 14 5-1. Introduction. . ..................
1-52.  Model 8410B/8411A Network Analyzer 1-4 5-3. Equipment Required . . .. ... ... .. ..
1-54. Recommended Test Equipment . . . .. ... 1-4 5-5. Factory Selected Components . . . ... . .
5-7. Safety Considerations. . ... .........
I INSTALLATION . ... ... ........ .. .. .. . 2-1 5-13. Related Adjustments ... ...........
2-1. Introduction. .. ...... ..... ... ... . 2-1 5-15. Abbreviated RF Alignment Procedure . . .
2-3. Initial Inspection. . ... .......... ... 2-1 5-17. Location of Test Points and Adjustments.
2.5, PreparationFor Use. ............ ... 2-1 5-20. Sweep Control Adjustrments . .. .......
2-6. Power Requirements .. ......... . . 2-1 5-21. Stop Sweep Adjustments . ... ........
2-8. Interconnections. . ... ........ .., 2-1 3-22. YTO Frequency Range Adjustments. . . . .
2-10.  Mating Conmectors. . . . ........... 2-1 5-23. Y'TM Slow Speed Tracking
2-12. Operating Environment ........... 2-1 Adjustments . .. ............... .
2-16.  Frequency Scale Installation . . . ... .. 2-1 5-24. YTM Bias Control and Amplifier
2-18.  RF Plug-in Installation . . .. .. ... ... 22 Frequency Selective Attenuator
2-20.  Instaliation of Options . . . . ..... ... 22 (FSA) Adjustments . . ............
2-22. Modifications . . . ... ........... ... 2-2 5-25. YTM and YTO Delay Compensation
2.25. Storage and Shipment . .. ... ..... ... 2.3 Adjustments. ..................
2-26.  Environment ............... ... 2-3 5-26. ALC Adjustments Using 8755A Swept
2-28. Packaging..................... 2.3 Amplitude Analyzer. . . .. ......., .
5-27. ALC Adjustments (Alternate Procedure) . .
HI OPERATION........................ 31 5-28. Band Switch Overlap Adjustments . . . .. ..
3-1. Introduction..................... 3-1 5-29. Frequency Reference Calibration
3-3. Panel Features .. .......... .. ..... 31 Adjustment ... ..., ... .. L.
3-5. Operator’sChecks . ... .......... ... 3-1 5-30. Frequency Modulation Sensitivity
3-7. Operating Instructions . . . ... ........ 31 Adjustment . ... ... ... LS
3-8, Internal Leveling, .. ............. 3-1
3-10.  External Power Meter Leveling. . . . . . . 3-1 VI REPLACEABLEPARTS ................
3-12.  External Crystal Detector Leveling . . .. 3-1 6-1, Intreduction. . ...................
3-14. Internal AM................... 32 6-3. Abbreviations. . ... ......... ......
3-16,  External AM................... 32 6-5. Replaceable Parts List . ... ... e
3-18. External FM................... 3.2 6-7. Ordering Instructions. . . ... .........

ii



MANUAL CHANGES

<

o~ [~ MANUAL IDENTIFICATION

Model Number: 86290A
Date Printed: April 1976
Part Number:  86290-90005

This supplement contains important information for correcting manual errors and for adapting the manual to
instruments containing improvements made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections

Make all appropriate serial number related changes indicated in the tables below.

— Serial Prefix or Number ——___ Make Manual Changes —— — Serial Prefix or Number — —— Make Manual Changes —

B NEW ITEM
»ERRATA

Page 4-32, Paragraph 4-16. _
Change step ¢ to read: ““c.  Adjust CW MARKER pointer to several frequencies across the band while
monitoring DVM."
Change step d to read: “d. DVM indication will typically be within 0.050 Vde¢ of frequency counter
indication.”

Page 4-37, Paragraph 4-16:
Delete steps ¢, d. e, and f LOWER LIMIT and UPPER LIMIT. This is 2 typical characteristic; FREQ
REF voltage may be entered at incoming inspection for comparison later.

Page 5-38 Paragraph 5-30: .
Change step b to read: “b. Refer to Figure 8-27, NOTE 5 to determine value of A4R46%* using FM
coil sensitivity noted in step a.”

NOTE

Manual change supplements are revised as often as necessary 1o keep manuals as current and accurate as possible.
Hewlett-Packard recommends that vou periodically reguest the latest edition of this supplement. Free copies are available
from all HP offices. When requesting copies quote the manual identification information from your supplement, or the model
number and print date from the title page of the manual,
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General Information

SECTION |
GENERAL INFORMATION

INTRODUCTION

This Operating and Service manual contains
rmation required to install, operate, test, ad-
, and service the Hewlett-Packard Maodel
J0A RF Plug-in. Figure 1-1 shows the instru-
1t and accessories suppiied. This section cov-
instrument identification, description, op-
8, accessortes, specifications, and other basic
rmation.

This manual is divided into eight sections
ch provide information as follows:

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

SECTION 1II, INSTALLATION, contains
information relative to receiving inspection,
preparation for use, mounting, packing, and

shipping.

SECTION TIII, OPERATION, contains
operating instructions for the instrument.

SECTION 1V, PERFORMANCE TESTS,
contains information required to verify that
instrument performance is in accordance
with published specifications.

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

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

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

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

1-4.  Supplied with this manual is an Operating
Information Supplement. The Supplement is a
copy of the first three sections of this manual, and
should be kept with the instrument for use by the
operator. Additional copies of the Operating In-
formation Supplement can be ordered through
your nearest Hewlett-Packard office. The part
number is listed on the title page.

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

1-6. SPECIFICATIONS

1-7. Instrument specifications are listed in Table
1-1. These specifications are the pertormance
standards or limits against which the instrument is
tested. Table 1-2 lists supplemental chracteristics.
Supplemental characteristics are not specifica-
tions but are typical characteristics included as
additional information for the user.

1-8. SAFETY CONSIDERATIONS
1-9, General

1-10. This is an International Electrotechnical
Commission (IEC) Safety Class I instrument. This
instrument has been designed and tested accord-
ing to IEC Publication 348, **Safety Requirements
for Electronic Measuring Apparatus,” and has
been supplied in safe condition.

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,
the information, cautions, and warnings in this

1-1



General Information

manual must be followed to ensure safe operation
and to keep the instrument in safe condition. Ser-
vice and adjustments 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 av-
oided as much as possible and, when inevitable,
should be performed only by a skilled person who
knows 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. Whenever it is likely that the protection
has been impaired, the instrument should be made
inoperative 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 serial
number plate (Figure 1-2). The serial number is in
two parts. The first four digits and letter are the
serial number prefix; the last five digits are the
suffix. The prefix is the same for all identical 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.
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The contents of this manual apply to instrun
with the serial number prefix(es) listed u
SERIAL NUMBERS on the title page.

SERIAL NUMBER

~

p
PREFIX SUFFIX
o —

Figure 1-2.  Serial Number Plate

1-20.  An instrument manufactured after

printing of this manual may have a serial num
prefix that is not listed on the title page. -
uniisted serial number prefix indicates the ins
ment is different from those described in this
ral, The manual for this newer instrument is
companied by a yellow Manual Changes sup
ment. This supplement contains **change infor
tion’” that explains how to adapt the manual to
newer instrument.

1-21.  In addition to change information, the s
plement may contain information for correct
errors in the manual. To keep this manual as ¢
rent and accurate as possible, Hewlett-Pack.
recommends that you periodically request
latest Manual Changes supplement. The supy
ment for this manual is identified with t
manual’s print date and part number, both
which appear on the manual’s title page. Co
plimentary copies of the supplement are availa
from Hewlett-Packard.

1-22. For information concerning a ser
number prefix that is not listed on the title page
in the Manual Changes supplement, contact Yo
nearest Hewlett-Packard office.

1-23. DESCRIPTION

1-24. The HP Model 86290A is designed as
plug-in for the 8620 Series mainframes. (S
paragraph 2-22 for required mainframe modific
tion.) The mainframe and 86290A RF Plug-in ma
up a solid-state sweep signal source with a fi
quency range of 2.0 — 18.0 GHz. The frequen
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is swept in either one continuous band orin
-single bands. In single band operation, Band
geps 2.0 — 6.2 GHz, Band 2 sweeps 6.0 —
GHz, and Band 3 sweeps 12.0 — 18.0 GHz.
n Band 4 is selected on the mainframe, the fuil
lency range of 2.0 — 18.0 GHz is swept con-
susly. The fundamental frequency of 2.0 —
JHz is generated by a YIG Tuned Oscillator
D). A YTO test signal (typically —10 dBm) is
lable at the rear panel AUX OUT connector.
IG Tuned Multiplier (YTM) provides the fre-
icy range from 6 to 18 GHz.

. The RF output of the instrument is control-
oy the front panel POWER LEVEL control.
er can be leveled, externally or internally,
ss the band using a conventional power sampl-
and feedback technique. The automatic level
trol (ALC) switch selects the mode of leveling
er internal (INT), external crystal (EXT), or
rer meter (MTR). A front panel EXT INPUT
nector and ALC GAIN control are provided to
with an external leveling loop. When the UN-
VELED light is on, it indicates that the leveling
p is open over a portion of the swept band.
C connectors on the rear panel allow for exter-
FM signal inputs, a 1 V/GHz frequency refer-
e voltage output, and a SEQ SYNC timing
1al.

7. Options for the Model 86290A RF Plug-in
available to (1) substitute a rear-panel RF
TPUT connector and also route the EXT
SUT connector to the rear panel. (2) provide a
at or rear panel APC-7 RF OUTPUT connec-
, and (3) modify 8620A mainframes with serial
fixes 1332 A and below to have a continuous 2
18 GHz sweep mode of operation.

'8. Option 004

9. The 86290A Option 004 has the RF OUT-
IT and ALC EXT INPUT connectors mounted
the rear panei instead of the front panei. Instal-
ion information may be obtained from the
arest Hewlett-Packard Field Service center. In-
llation of the Option 004 requires the parts
ted in Table 1-3. Information for Option 004 1s in
pendix A.

30. Option 005

31. The standard 86290A RF Plug-in uses
/pe-N RF QUTPUT connector. The 86290A Op-
m 005 provides an APC-7 RF OUTPUT connec-
r. See Table 1-3 for parts required to install

General Information

Optin 005. Information for Option 005 is in Ap-
pendix B.

1-32. Option 060

1-33.  The 86290A Optin 060 provides a Modifica-
tion Kit and procedures for modifying 8620A
mainframes. The 8620A mainframes, with serial
prefix 1332 A and below, must be modified to have
the complete sequential sweep mode capability.
See Table 1-3 for the part number of the modifica-
tion kit. All information and procedures for Option
060 are provided with the Modification Kit.

1-34. ACCESSORIES SUPPLIED

1-35. Figure 1-1 shows the HP Model 86290A
RF Plug-in, the four dial scales to be mounted in
the mainframe, the RF Test Cable (HP Part No.
86290-60032) for testing and troubleshooting
the RF Section, and an extender board (HP Part
No. 86290-60020) to extend printed-circuit boards
for troubleshooting. The four scales supplied are
as follows: 2.0 — 6.2 GHz, HP Part No. 86290-
00014: 6.0 — 12.4 GHz, HP Part No. 8§6290-00015;
12.0 — 18.0 GHz, HP Part No. 86290-00030;
and 2.0 — 18.0 GHz, HP Part No. 86290-00031.

1-36. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-37. To have a complete operating sweep oscil-
lator unit, the Model 86290A RF Plug-in must be
installed in an 8620 Series mainframe; 8620A
mainframes with serial prefixes 1332A and below
require a modification to operate at fast sweep
rates. An 8620A mainframe with serial prefix
1332A and below can be modified with Mod-
ificaiton Kit, HP Part Number 8620-60099. (See

Table 1-3.)

1-38. The HP Model 8620B mainframe is also
compatible with the 86290A RF Plug-in but re-
quires a modification. Order Modification Kit, HP
Part Number 8620-60100, from the nearest HP
service center. (See Table 1-3 for description and
contents of the kit.)
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NOTE

All 86290A opertion and maintenance
proceduresin this manual are set up
using the HP Model 8620C main-
frame. The procedures also apply to
the 8620A or 8620B mainframes but
the controls are different.

1-39. EQUIPMENT AVAILABLE

1-40. SERVICE ACCESSORIES

1-41, A Service Accessories package for the
86290A RF Plug-in is available for convenience in
aligning and troubleshooting the mainframe and
RF Plug-in. The Service Accessories Package as
shown in Figure 1-3, contains a plug-in extender
cable, extender boards, adjustment tool, and RF
service cables. The package may be obtained from
Hewlett-Packard by ordering HP Part Number
08620-60124.

1-42. Modification Kits

1-43.  Modification kits are available to convert
older 8620A mainframes (serial prefixes 1332A
and below) and 8620B mainframes to obtain full
86290A capabilities, Refer to Table 1-3 for HP Part
numbers and description of the kits.

1-44. Reversing extender Board

1-45. A reversing extender board (Figure 1-4)
is available for adjusting and troubleshooting when
two circuit boards are extended at the same time.
The reversing extender board is especially conve-
nient when two adjacent boards are extended.
This allows simulataneous access to the compo-
nents of both boards. One board is extended on the
reversing extender board with a second board on
the standard extender board (Figure 1-1). The
board may be obtained from Hewlett-Packard by
ordering Part No. 8§6290-60033.

1-46. RF Section 36-Pin Extender

[-47. A 36-pin extender is available for extend-
ing the RF Section approximately 1 inch. This

1-4
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allows easy access to components located ne:
front of the instrument. This extender, sho
Figure 1-5, may be obtained from Hewlett-Pa
by ordering Part No. 08621-60056.

1-48. Model 8755A/182C Swept Amplituc
Analyzer and Oscilloscope

1-49. The Model 8620C/86290A Sweepe
compatible with the Hewlett-Packard M:
8755A Swept Amplitude Analyzer. For all s
amplitude measurements, the 27.8 kHz sqt
wave modulation is applied directly to the 8¢
rear-panel EXT AM connector. This eliminates
need for an external modulator, thus provi
maximum available power to a test setup.

1-50. Power Meters and Crystal Detector:

1-51.  The Hewlett-Packard Model 432A Po
Meter may be used for external leveling of
Model 86290A Plug-in. External leveled powe
also available using an HP 8470A Crystal De
tor. Secton IIl contains detailed instructions
using the external power leveling systems.

1-52. Model 8410B/8411A Network Analy
1-53. The Model 8620C/86290A Sweeper [
vides multi-octave phase/gain measurement ca
bility with the Hewlett-Packard Model 841
Network Analyzer System. The combination
the Model 8410B Network Analyzer, the Mo
8411A Frequency converter, and an appropri
display plug-in forms a phase meter and a r:
meter for direct phase and amplitude ratio me
urement on RE voltages. These measuremnets ¢
be made on single frequencies and on swept f
quencies from 2.0 to 18.0 GHz. The interfaci
between the 8410B and 8620C/86290A sweej
permits the 8410B to phase lock over the 2.0
18.0 GHz range. Sweep timing pulses for the 841
Network Analyzer are available at the rear-pa
SEQ SYNC connector.

1-54. RECOMMENDED TEST EQUIPMENT

1-55.  Equipment required to maintain the Mo
86290A is listed in Table 1-4. Other equipme
may be substituted if it meets or exceeds the cri
cal specification listed in the table
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General Information

Table 1-1. Specifications for 8§6290A Installed in 8620C (1 of 2J

SPECIFICATIONS!

Band 1 Band 2 Band 3 Band 4
FREQUENCY
Range: 20—62GHz | 60-—124 GHz | 12.0—18.0 GHz 2.0—-18.0 GHz
Accuracy (at 25° C):2
CW Mode? (or Sweep Time > 0.1 sec
with FM switch in PL or FM): +20 MHz +20 MHz 120 MHz *80 MHz
All Sweep Modes: +30 MHz 130 MHz +30 MHz +80 MHz
Marker: +30 MHz 130 MHz +30 MHz +80 MHz
Stability:
Temperature Change: +0.5 MHz/°C | +1.0MHz/°C | +1.5MHz/°C +2.0 MHz/°C
10% Line Voltage Change: +100 kHz +100 kHz +100 kHz +100 kHz
10 dB Power Change from Specified £200 kHz £400 kHz 600 kHz +600 kHz
Maximum Power
3:1 Load SWR, all phases: +100 kHz 1200 kHz +300 kHz +300 kHz

Residual FM (in 10 kHz bandwidth;

FM-NORM-PL switch in NORM position):

CW Mode:

<10 kHz peak

<20 kHz peak

<30 kHz peak

<30 kHz peak

POWER OUTPUT

Maximum Leveled Power (25°C):® >+5.0dBm | >+5.0 dBm >+5.0 dBm >+5.0 dBm
(3.1 mW) (3.1 mW) (3.1 mW) (3.1 mW)
Power Variations {at maximum leveled power):
Internally Leveled: <+ 0.7dB <+ 0.7dB <+£0.8dB <t 09dB
Externally Leveled®
Crystal Detector: <+0.15dB <*+0.15dB <20.15 dB <x0.15 dB
Power Meter:® <+0.15 dB <+0.15dB <10.15 dB <*0.15 dB
Spurious Signals (below fundamental at
specified maximum power, 2—18 GHz):
Harmonicatly Related Signals: > 25 dB > 25 dB > 2b dB > 25dB
Nonharmonics: > 50 dB > 50 dB > 50 dB >b50dB
Residual AM: AM noise in 100 kHz band-
width (below fundamental at specified
maximum powet): > 55 dB >55dB > bb dB > 55 dB
Source SWR, 502 Nominal Impedance:
Internally Leveled: <1.9:1 <19:1 <19:1 <1.9:1
MODULATION
External FM
Maximum Deviations for Modulation
Frequencies:
DC to 100 Hz: 75 MHz 75 MHz 175 MHz 75 MHz
100 Hz to 2 MHz: + 5 MHz + 5 MHz + 5 MHz + 5 MHz
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Table 1-1. Specifications for 862904 Installed in 8620C (2 of 2)

Model 86290A

SPECIFICATIONS!

Band 1 Band 2 Band 3 Band 4
MODULATION (Cont'd)

Sensitivity (nominal):®

FM Mode (FM-NORM-PL switch in

FM position): —20 MHz/V —20 MHz/V —20 MHz/V —20 MHz/V

Phase-Lock Mode (FM-NORM-PL switch

in PL position): —6 MHz/V —6 MHz/V —6 MHz/V —6 MHz/V
External AM (at specified maximum power):”

ON/OFF Ratio: >30 dB >30dB >30dB >30 dB

Symmetry: 45/55 45/b5 45/565 45755

Attenuation for +5 volt Input: 30 dB 30 4B 30 dB 30 dB
Internal AM (below maximum leveled power):

1 kHz squarewave ON/OFF Ratio: >25dB >25dB > 25dB > 25 dB

RF Blanking ON/OFF Ratio: > 30dB >30 dB > 30 dB > 30 dB

lALl specifications are at 25 degrees C. Allow 30 minutes warmup time.

2See also the Supplemental Characteristics, Tahle 1-2.

3

Approach desired frequency from low-frequency end of band.

4Excluding coupler and detector variation.

5

6A positive input voliage decreases frequency.

7Specific requirements for compatibility with HP B755A, T6v, 27.8 kHz square wave MODULATOR DRIVE autput con-

nected to external AM input.

BSubtract 0.5 dB for Option 004,

Use HP Model 432A power meter. Sweep duration >* 10 seconds.
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Table 1-2. Supplemental Characteristics for 862904 Installed in 8620C(1 of 2)

SUPPLEMENTAL CHARACTERISTICS
NOTE: Values in this table are not specifications but are typical characteristics included for user information.
Band 1 Band 2 Band 3 Band 4
FREQUENCY
Linearity:
{Correlation between frequency and SWEEP
OUT voltage in MANUAL mode):
Sweep Time >0.1 sec: +8 MHz +8 MH= 18 MHz +30 MHz
Drift: (10 minute period after 30 minute
warmup): + 300 kHz + 600 kHz +900 kHz + 900 kHz
POWER OUTPUT
Power Level:
Stability with temperature change: +0.1 dB/°C +0.1 dB/°C +0.1 dB/°C +0.1 dB/°C
Power Level control range while maintaining
60-40 symmetry of internal 1 kHz square
wave): >10 dB >10dB >10dB >10 dB
MODULATION
External AM (at specified maximum power):
Rise Time: <1.5 psec <1.5 usec <C1.5 usec <1.5 usec
Internal AM:
Sweep Time (at maximum sweep speed): 10 msec 10 msec 10 msec 10 msec
CW Remote Programming Settling Time:
{FM switch in PL or FM): 5 msec 5 msee 5 msec 10 msec
GENERAL
Crystal Input: Approximately 25 to 350 mV for specified leveling at rated output; for use with negative polarity
detectors such as HP Model 780 series Directional Detectors, and HP Models 8470A and 8472A series Crystal
Detectors.
Switch Points (Band 4 selected): Broadband switch points are at 6.2 and 12.4 GHz. Frequency overlap is nomin-
ally 0 to 20 MHz at switch points.
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Table 1-2. Supplemental Characteristics for 862904 Installed in 8620C(2 0f 2)

GENERAL (Cont'd)

Fundamenta! Oscillator: Y1G Tuned 2.0 to 6.2 (GHz Oscillator. Oscillator signal avaitable at rear panel AUX OUT
connector, typically —10 dBm.

Net Weight: 9.6 pounds (4.4 kg).
Shipping Weight: 13 pounds (5.9 kg).
Dimensions: Height: 5 inches (12,7 cm); Width: 5-13/16 inches (14,7 em); Depth: 12 inches (30,5 em).

Options:
Option 004: Rear Panel RF Output.
Option 005: APC-7 RF Ouiput Connector.
Option 060: Modification Kit to modify 8620A mainframes (see paragraph 1-32).

Table 1-3. Parts Required for §62904 Options

Option Reference Designator ; HP Part No. Description
004 86290-00004 Panel: Front Lower
86290-00023 Cover: Rear Panel
Wil 86290-20031 RF Cable: RF Coupler to Qutput
J9 86290-60005 Connector: Rear RF Output

J10 1250-0118 Connector: Rear EXT ALC INPUT

005 41 86290-60007 Connector: APC-T
004/005 J6 86290-60007 Connector: Rear, APC-T

060 08620-60099 | 8620A Mainframe Medification Kit.

The kit includes an Al Sweep Generator Board, HP Part No.
08620-60095, and installation procedures.

08620-60100 | 8620B Mainframe Modifieation Kit.

The kit includes an Al Sweep Generator Board, HP Part No.
08620-60095; four scales: 2.0—6.2 GHz, HP Part No.
86290-00018, 6.0-12.4 GHz, HP Part No. 86290-00019;
12.0—18.0 GHz, HP Part No. 86290-00032; and

2.0—18.0 GHz, HP Part No. 86290-00033; and

installation procedures.




Model 86290A General Information

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

Instrument Critical Specifications Recommended Model Use
Sweep Oscillator No substitute mainframe HP 8620A, 8620R, or BAT
8620C
Spectrum Analyzer Frequency Range: 2.0 GHz to 40 GHz HP 8555A/8552B/141T P
(with external mixer) HP 11517A
Oscilloscope with Dual- Vertical Amplifier: Dual trace with 10:1 probes HP 182C/1801A/1820C PAT
Trace Vertical Amplifier Bandwidth: 20 MHz minimum
and 10:1 probes Vertical Sensitivity: 5 mV/Div
Horizontal Sweep Rate: 1 us/Div minimum
DC Digital Voltmeter Range: —50V to +50V HP 3460B AT
Accuracy: *0.004%
Input Impedance: 10 megohms minimum
Swept Amplitude Analyzer Frequency Range: 100 MHz to 18 GHz HP 8755A/182C A
and Oscilloscope with Option 807
Mainframe
Detectors (2 required) Frequency Response: 0.1 — 18 GHz, HP 11664A A
Error <1.3 dB
Impedance: 50 ohms
Frequency Counter Range: 2.0 to 18.0 GHz HP 5340A PAT
Function Generator Frequency: 10 Hz to 2 MHz HP 3310A P
Output: 6V p-p into 50 ohms
RMS Voltmeter Scale: RMS volts HP 3400A P
Range: 0 to —7Q dB
Accuracy: 5%
Frequency Range: 10 Hz to 100 kHz
Power Meter and Frequency: 100 MHz to 18 GHz HP 432A/8478B P
Thermistor Mount Range: +10 dBm to —20 dBm
DC Power Supply Range: 0 to 10 Vdc HP 721A P
Current: 0.1 Amp
Adjustable AC Line Output: 100 to 150 Vac General Radio MT3A p
Transformer Power: 150 watts
Frequency Meter Range: 2.0to 4.2 GHz HP 536A p
Frequency Meter Range: 3.7 to 12.4 GHz HP 537A P
Frequency Meter Range: 12.4 t0 18.0 GHz HP P532A P
Adapter Coaxial to waveguide HP P281B P
Power Splitter Frequency: 2 — 18 GHz HP 11667A P
Attenuation in each arm: 6 dB
Directional Coupler Freq: 2.0 — 18.0 GHz HP 11691D. P
Coupling: 20 dB Option CO-1
Directivity: >25 dB
SWR all ports: < 1.3
Type-N Male Connector at Input port
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Table 1-4. Recommended Test Equipment (2 of 2)

Instrument Critical Specifications Recommended Model Use*
Air Line (2 required) 20-cm long, APC-7 connectors HP 11567A P
Crystal Detector Frequency: 0.01 to 18 GHz HP 8470A P
(2 required) SWR: <1.5 to 12.4 GHz <1.7 to 18 GHz

3 dB Attenuator Attenuation: 3 dB +0.3 dB HP 8§491B PAT
Frequency: DC to 18 GHz Option 003

10-dB Attenuator Attenuation: 10 dB 0.5 dB HP 8491B, PAT
Frequency: DC to 18 GHz Option 020

20-dB Attenuator Attenuation: 20 dB 0.5 dB HP 84918, T
Frequency: DC to 18 GHz

Adapter (2 required) Type-N male to APC.7 HP 11525A P

Adjustable Short Frequency Range: 2.0 to 18.0 GHz Microlab/FXR SO-6MN P

Service Board*¥ (See Figure 1-3) HP 08620-60037 P.AT

18-Pin Extender Board** (See Figure 1-3) HP 5060-2041 T

RF Service Cable™* Impedance: 50 ohms HP 8120-1578 T
Connectors: SMA to SMA (Figure 1-3)

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

Extender Cable** {See Figure 1-3) HP 08620-60032 T

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

Adjustment Tool** (See Figure 1-3) HP 8830-0024 A

RF Connector Adapter®* SMA jack to SMA jack (Figure 1-3) HP 1250-1158 T

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

#* These parts are included in Service Accessories Package 08620-60124,
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Item Name Part No. Use

0 Extender Cable 08620-60032 | Moves RF Plug-in outside mainframe for
alignment or service.

o RF Service Cable (2 each) 5120-1578 Allows troubleshooting RF circuits.

o Adjustment Tool 8830-0024 Fits miniature adjustment slot on
potentiometers.

o RF Connector, straight adapter. 1250-1158 Adapts RF Service cables from plug to jack.

SMA jack to SMA jack (2 each)
o 36-Pin Service Board 08620-60037 | Allows probing RF Section interface con-

nector, or rear-panel programming connec-
tor on all mainframes except 8620C, during
performance testing or troubleshooting of
8620 Series mainframes.

o 18-Pin Extender Board 5060-2041 Extends mainframe boards for
troubleshooting,
o 50-Pin Service Board 08620-60125 | Allows probing rear-panel programming

connector during performance testing or
troubleshooting of HP Model 8620C
Sweep Oscillator mainframe.

Figure 1-3. Services Accessories Package, 08620-60124
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Figure 1-4. Reversing Extender Board, 86290-60053

Figure 1-5. RF Section 36-Pin Extender, 08621-60056
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Installation

SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides installation instuc-
tions for the Model 86290A RF Plug-in and its
accessories. This section also  includes informa-
tion about initial inspection and damage claims,
preparation for using the RF Plug-in and packag-
ing, storage and shipment.

2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage.
If the shipping container or cushioning material is
damaged it should be kept until the contents of the
shipment have been checked for completeness
and the instrument has been checked mechani-
cally and electrically. The contents of the ship-
ment should be as shown in Figure 1-1. Procedures
for checking electrical performance are given in
Section TV. If the instrument combination does
not pass the electrical performance tests, refer to
the 86290A Adjustments (Section V) in this man-
ual. If, after the 86290A Adjustments have been
made, the instrument combination still fails to
meet specifications, refer to mainframe Adjust-
ments in the applicable mainframe manual. If a
circuit malfunction is suspected, refer to troub-
leshooting 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 damaged, or the cushioning material shows
signs of stress, notify the carrier as well as the
Hewlett-Packard office. Keep the shipping materi-
als for carrier’s inspection. The HFP 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 86290A RF Plug-in is prop-
erly installed, it obtains all power through the rear
interface connector from the 8620 Series Sweep
Oscillator mainframe.

2-8. Interconnections

2-9. Forthe Model 86290A Rf Plug-in to operate,
it must be plugged into an 8620 Series mainframe.
Connection is made by pushing the RF Plug-in into
the mainframe so that the plug-in interface con-
nector P1 mates with the mainframe connector.

2-10. Mating Connectors

2-11.  All of the externally mounted connectors
on the 86290A are listed in Table 2-1. Opposite
each 86290A connector is an industry identifica-
tion, the part number of a mating connector, and
the part number of an alternate source for the
mating connector.

2-12, Operating Environment

2-13. Temperature. The instrument may be op-
erated in temperatures from 0°C to +55°C.

2-14. Humidity. The instrument may be oper-
ated in environments with humidity up to 95%.
However, the instrument should also be protected
from temperature extremes which cause conden-
sation within the instrument.

2-15. Altitude. The instrument may be operated
at altitudes up to 25,000 feet.

2-16. Frequency Scale Installation

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

4. Disengage mainframe front-panel latch
handle (Figure 3-2) and tiit front panel down.

b. Depress BAND Lever until desired drum
position is accessible from inside mainframe.

NOTE

If necessary to remove a frequency
scale, exert a pressure OUTWARD,
away from drum on right-hand edge
of scale.
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Table 2-1. Model 86290A Mating Connectors

86290A Connector Mating Connectors

Connector Name Industry Identification Part Number Alternate Source

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

J2 ALC EXT INPUT BNC 12500256 Specialty Connector
28 P118-1

J3 SEQ SYNC BNC 1250-0256 Specialty Connector
28 P118-1

J4 FM BNC 12500256 Specialty Connector
28 P118-1

J5 FREQ REF BNC 1250-0256 Specialty Connector
28 P118-1

J6 AUX OUT TYPE-N 1250-0882 Specidlty Connector
25P117-2

c. Insert frequency scale so key (V2-inch protru-
sion) 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.

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.

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

2-18. RF Plug-in Installation

2-19. To install 86290A RF Plug-in, proceed as
follows:

a. Press the 8620 Series mainframe LINE
switch to OFF position.

b. Position plug-in latch handle so rectangular
cut-out is exposed to the front and slot is
towards the rear.

¢. Slide plug-in into place towards rear of com-
partment.

d. Drawer latch will start to move down when
slot engages locking pin on mainframe.

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

2-20. Installation of Options

2-21. To install or remove an option, refer to the

installation instructions in the appendices for the
applicable option.

2-22. MODIFICATIONS

2-23. The 8620C mainframe is compatible with
the 86290A RF Plug-in without modification. Un-
modified 8620A mainframes, which include serial
prefixes 1332A and below, will operate in CW and
at slow sweep rates. The unmodified mainframes
will not operate in fast sweep or with Band 4
selected on the mainframe. To modify 8620A
mainframes with serial prefixes 1332A and below,
order the 8620A Mainframe Modification Kit,
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Option 060, HP Part Number 08620-60099. (See
Table 1-3 for the description of the kit.)

2-24.  All8620B mainframes will operate with the
86290A RF Plug-in in CW and slow sweep rates;
however, some specifications in Table 1-1 do not
apply. A modification of all 8620B mainframes is
required if all capabilities of the 86290A are to be
realized. To modify the 8620B, order the 8620B
Mainframe Modification Kit, HP Part Number
08620-60100.

2-25. STORAGE AND SHIPMENT
2-26. Environment

2-27. The instrument may be stored or shipped in
environments within the following limits:

Temperature ................ —40°C to +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.

2-28. Packaging

2-29, 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-

Installation

Packard for servicing, attach a tag indicating the
type of service required, return address, model
number, and full serial number. Also, mark the
container FRAGILE to assure careful handling. In
any correspondence, refer to the instrument by
model number and full serial number.

2-30. Other Packaging. The following general
instructions should be used for re-packaging with
commercially available materials:

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

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

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

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to assure
careful handling.

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

2-3/2-4
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SECTION Il
OPERATION

3-1. INTRODUCTION

3-2.  This operating section explains the function
of the controls and indicators of the Model
86290A RF Plug-in. It describes typical operating
moedes in a measurement system and covers
operator maintenance for replacing the indicator
lamps. Figure 3-13 shows the positions of the
ALC Function switch A1S1 that the operator will
set for each application.

3-3. PANEL FEATURES

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

3-5. OPERATOR'S CHECKS

3-6. The Operator’s Checks (Figure 3-4) allow
the operator to make quick evaluation of the
instrument’s main functions prior to use. These
checks assume that the 86290A RF Plug-in is in-
stalled in an 8620C Sweep Oscillator mainframe.
The checks cover the RF Plug-in and mainframe;
therefore, if the correct indications are not ob-
tained, trouble may be in either of the units. If the
RF Plug-in is suspected, perform applicable per-
formance tests in Section 1V of this manual, and if
necessary, the related adjustments in Seciton V. If
correct indications are still not obtained, refer to
the troubleshooting chart in Section VIII to isolate
the problem.

3-7. OPERATING INSTRUCTIONS

WARNING

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

3-8. Internal Leveling

3-9. The most convenient method of RF output
leveling is internal leveling. A portion of the RF
output is coupled from a Directional Coupler DCI
to a Detector CR1. A proportional dc-voltage is
applied to an operational amplifier in the 86290A
ALC Amplifier Assembly Al. The Operator’s
Checks in Figure 3-4 are performed in the internal
leveling mode.

3-10. External Power Meter Leveling

3-11. Power leveling can be obtained with a
power meter and power splitting tee or directional
coupler as shown in Figure 3-10. A sample of the
RF output signal is routed to a power meter to
produce a dc voltage proportional to the RF signal
level. The dec voltage is applied to the 86290A ALC
circuits and compared with an internal reference
voltage. A difference voltage is produced and am-
plified by the ALC amplifier before being applied,
as modulator drive, to the Coupler/Modulator as-
sembly A10. The modulator drive controls the
output of the Coupler/Modulator to maintain a
constant power level.

3-12. External Crystal Detector Leveling

3-13.  Power may be leveled externally using a
power splitting tee {(or directional coupler) and
crystal detector. This leveling system uses a
power splitting tee to sample the RF output signal
and a crystal detector to produce a dc voltage
proportional to RF signal level. The detector vol-
tage is compared with an internal reference vol-
tyage, and the difference voltage changes the out-
put power level to keep it constant at the output.
Instead of a power splitting tee, a directional cou-
pler may be used to sample the RF signal for the
leveling loop. Directional couplers are usually
narrow band, whereas the power splitting tee is
flat over awide frequencyrange. The advantage of
a directional coupler is that it does not have a 6-dB
loss like the power splitting tee, therefore a higher
maximum leveled power output may be obtained.
To place the crystal detector leveling loop in oper-
ation, use the test setup and procedures in Figure
3-11.

3-1
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3-14. Internal AM
3-15. The 8620 Series Sweep Oscillator main-

frames have an internal 1 kHz square wave for
internal amplitude modulation of the RF signal.
This provides an ON/OFF ration of >25 dB for all
bands of the 86290A.

3-16. External AM

3-17. The 86290A RF Output (CW) signal can be
amplitude modulated from 0 to 100% using an ex-
ternal modulating signal applied to the mainframe
EXT AM connector. This provides an ON/OFF
ratio of >30 dB for all bands of the 86290A. A
positive 5 volts input reduces the RF power output
to at least 30 dB below specified maximum power.

3-18. External FM

3-19. The 86290A RF Qutput signal can be fre-
quency modulated using an external modulating
signal applied to the 86290A FM Input connector.
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
decrease while a negative going voltage causes
output frequency to increase.

3-20. Frequency Reference

3-21. A sweep signal output is available at the
rear-pancl FREQ REF connector J5 for phase-
locking external equipment. The sweep signal is
approximately /f 1V/GHz.

3-22. Phase-Lock Operation

3-23. The 86290A RF OQutput (CW) signal may be
phase-locked using an external phase-lock signal
applied to the 86290A 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 osciilator 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.

3-24, X-Y Recorder Operation

3-25. In Sequential Sweep operation (Band 4),
the power output of the 86290A goes to zero at
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each switchpoint for a brief time interval. This is
approximately 6 ms between Band ! and 2 and
approximately 8 ms between Bands 2 and 3. (See
Section VIII for a complete explanation of Se-
quential Sweep operation.)

3-26. When an X-Y Recorder is used to plot the
detected RF amplitude from the 86290A, the
recorder’s frequency response is not adequate to
respond fully to this ““zero-power”’ interval and
will indicate a small negative going spike only. The
width of this spike is a function of sweep speed,
and is essentially zero for sweep times greater
than 20 seconds.

3-27. Recorders without DELAY MUTE capa-
bility will display the ‘‘ zero-power’” spikes at each
switchpoint and is unavoidable. However, infor-
mation loss due to the spikes can be eliminated by
using a slow enough sweep time (>>20 sec). Recor-
ders with DELLAY MUTE capability can be oper-
ated so that **zero-power’” spikes are eliminated.
This is accomplished by connecting the 86290A
SEQ SYNC rear-panel output to the X-Y Recor-
der DELAY MUTE input. Using this DELAY
MUTE feature will give a ‘‘glitch’ free plot for
test devices which have relatively flat responses at
the switch point frequencies. However, test de-
vices having a rapid rate of change across a switch
point, such as the Band Pass filter illustrated in
Figure 3-1, may still show a slight “*glitch.”” Since
it may not be immediately apparent that the
‘“‘glitch’ is due to the test setup rather than the
device under test, it is recommended that a refer-
ence plot be made using the X-Y Recorder PEN
LIFT input whenever “glitches’” appear in the test
device output near the 6.2 GHz and 12.4 GHz
switch-point frequencies. The PEN LIFT Input
will not affect the switch-points, therefore this can
be easily recognized. This is illustrated in Figure
3-1.

3-28. Retrace time of the 8620 Series mainframe,
when using an 86290A, is much faster than sweep
time. When RF Blanking is used, 86230A power
output goes to zero during retrace. If an X-Y Re-
corder is being used, the recorder pen will not be
able to go to “‘zero-power”’ as rapidly as the
86290A. Therefore, the retrace line on the X-Y
Recorder will not resemble actual RF response.
This can be improved by placing the mainframe
rear-panel RF BLANKING/OFF switch in the
OFF position. If a ** zero-power”’ reference line is
desired, one may be drawn by triggering a single
sweep with 86290A power off (front-panel RF
ON-OFF switch OFF).
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6 GHz
SWITCH POINT

12.4 GHz
SWITCH POINT

M/\/\/\\_\/W/WITHOUT DELAY MUTE
NM \ REFERENCE PLOT

REFERENCE PLOT

"GLITCH" WITH DELAY MUTE

(CAUSED BY
12.4 GHz
SWITCHPOINT)

RESPONSE PLOT OF
I DEVICE UNDER TEST
WITH DELAY MUTE

Figure 3-1. Typical Recorder Plot of Device Under Test and Reference Plots

3-29. X-Y RECORDER MODIFICATION KIT

3-30. A modification kit is available to convert
older X-Y Recorders to obtain DEILAY MUTE
capability. See the X-Y Recorder Operating and
Service Manual or contact your nearest Hewlett-
Packard Office for part number information.

3-31. OPERATOR’S MAINTENANCE

3-32. Operator maintenance on the 86290A con-
sists of replacing defective front panel Band indi-
cator lamps. Removal and replacement proce-
dures are contained in Figure 3-13.

3-33. Replacement ofthe UNLEVELED lampis
shown in Section VIII as a maintenance proce-
dure. (See Figure 8-9.)

3-3
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FRONT PANEL FEATURES

A

@ Frequency/Band Display indicators ABDS1 —
ABDS4:

2.0 — 6.2 GHz. Illuminates with Band 1
selected on mainframe.

6.0 —12.4 GHz. Tlluminates with Band 2
selected on mainframe.

12.0 — 18.0 GHz. lliuminates with Band 3
selected on mainframe.

2.0 — 18.0 GHz. Illuminates with Band 4
selected on mainframe.
Band 4 is the Sequential
sweep.

5

€ UNLEVELED lamp DS1. Lights if output power is
unlevel across selected frequency range; blinks
if unmodified 8620A or 8620B mainframe is
used.

€ POWER LEVEL contral R1. Adjusts RF output
power. Clockwise rotation increases output
power.

o ALC switch S$2. Selects INT (internal}, EXT (ex-
ternal). or MTR (power meler) power leveling
modes.

34

Figure 3-2. Front Panel Controls, Connectors and Indicators (1 of 2)
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FRONT PANEL FEATURES

© ALC EXT INPUT BNC connecior J2. Input for ex- (@) RF OUTPUT PEAK control R2. Optimizes RF out-
ternal leveling from power meter or ¢rystal de- put power for selected frequency range and
tector. assures minimum harmonically related signals.

@ ALCGAINcontrol R4. Adjusts ALC levelingamp-  ()RF OUTPUT connector J1. Type-N S0-ohm RF

lifier gain when system is using an external output connector.
leveling loop. Clockwise rotation increases
ALC loop gain. @Drawer Latching Handle. Aids in installing and
removing RF Plug-in. Afier installing, handle
@) ALC SLOPE-OFF control R3. Compensates for locks to hold RF Plug-in in place.

high frequency power losses in external RF
cables by attenuating power at lower frequen- ) RF ON-OFF switch $1. Turns RF power on and

cies. This compensation provides a flat RF off. This is useful when zeroing a power meter
signal output. The OFF Position removes or establishing a zero power reference on an
all compensation. X-Y recorder.

Figure 3-2. Front Panel Controls, Connectors and Indicators (2 of 2)
3-5
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REAR PANEL FEATURES
o Rear Panel Heatsink. Provides heat dissipation timum performance for either normal sweep
and mounting for YTM and YTO (NORM), frequency modulation (FM), or
coil-driver transistors Q1 and Q2, and refer- phase-lock (PL} operation. If FM or PL. modes
ence resistors R3 and R6. of operation are not being used, switch should
OInierface Connector P1. Provides interconnec- be in NORM.
tion between 8620 Series mainframe and )
86290A RF Prllug-in ram o FREQ REF BNC connector J5. Provides approxi-
' f4¢ mately ffl volt/GHz rampsignal-output. |
o AUX OUT J6. Provides Y1G-tuned Oscillator RF .(J“:;**:’?\ CLTPUT BMC WrnicTr
output signal of 2.0 — 6.2 GHz. (Cover pro- \ ~ e FM BNC connector J4. Input connector for FM
vided should be installed when AUX OUT not modulation signal or phase-locking error
used.) signal.
FM-NORM-PL switch 83. Operates in conjunc- o SEQ SYNC connector J3. Provides RF blanking
tion with FM input connector to provide op- output for timing signal to external equipment.

3-6

Figure 3-3. Rear Panel Connectors and Switch
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OPERATOR'’S CHECKS

FRONT

20980 @M

/21

REAR

Replaced Tery 3-8 (REORY wiyn %ia. T4, prase 777

& -

Sh1z semr

Figure 3-4. Operator’s Checks (I of 4)
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OPERATOR’S CHECKS
W
SWEEF RF
OSCILLATOR PLUG-IN OSCILLOSCOPE
z-mg: Ij_ o |
PENLIFT {1 G & © O 3 ool | =xr
EE e [___15 i
o [ R XY
10-dB CRYSTAL Ll
ATTENUATOR DETECTOR |:E$ oy l“III.-.I
= LI 1 ¥ = 5| o
APC-7 TQ
N MALE
ADAPTER
\, ./
EQUIPMENT:
Sweep Oscillator ........ ... oo, HP 8620C
RFEPlugin .. ... e HP 86290A
Oscilloscope ... ... ..., HP 182C/1801A/1820C
Crystal Detector........ ..., HP 8470A
10-dB Attenuator ........c.oovenian.. HP 8491B, Option 010
APC-7to N Male Adapter ........... ... ..., HP 11525A
NOTE
All procedures are written using the 8620C Sweep Oscillator.
An 8620A or B may be used but the control names will be
different than those called out in the procedures.
PROCEDURE:
1. Connect equipment as shown in test setup.
2. Set controls as follows:
8620C:
BAND @ ... BAND 4, 2.0 — 18.0 GHz
MARKERS @) .....oooiiiiiiii INTEN
MODE@ .........c.ooovvev i INT
TIME-SECONDS @ ... ..o 1 — 01
TIME-SECONDS Vernier @ ................... Clockwise
1 kHz SQ WV/OFF (rear panel) € .................. OFF
DISPLAY BLANKING/OFF
(rear panel) . . ..ot @ DISPLAY BLANKING
RF BLANKING/OFF (rear pane) €) ................ OFF

Figure 3-4. Operator’s Checks (2 of 4)
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OPERATOR’S CHECKS

86290A
RFOUTPUTQ @ ......... ... ON
POWER LEVEL@ ...................... Fully clockwise
ALC ) INT
SLOPEOFF Q) .......... o OFF
FM-NORM-PL (rear panel) €@ ........... NORM (Normal)

3. Press LINE pushbutton. switch @ to ON:; LINE @ . and FULL
SWEEP o pushbuttons should light. The 2.0 — 18.0 GHz lamp @ should light on
86290A.

NOTE

If the 2.0 — 18.0 GHz lamp blinks ON and OFF, this indicates
the use of a mainframe which needs to be modified to operate
in Sequential sweep. See Modifications in Paragraph 2-22. If
an unmodified mainframe is being used, the operator’'s
Checks may be continued using Band 3.

4. Check that the instrument is sweeping correctly. This is indicated by a continuous
signal-level line below zero-voit dc level on oscilloscope. Adjust PEAK
control 0 for maximum signal on oscilloscope.

5. UNLEVELED light 0 may belit. If UNLEVELED light is lit, reduce output power
by turning 86290A POWER LEVEL control @ counterclockwise until UN-
LEVELED Light goes out. This is adjustment point for maximum leveled power.
Oscilloscope trace should be leveled. (Refer to Figures 3-5 and 3-6 for typical oscillos-
cope display of Sequential Sweep unleveled and leveled RF Power OQutput. Refer to
Figures 3-7 and 3-8 for single-band displays.)

6. Set 8620C MARKERS switch @ to INTEN position and markers should appear on
oscilloscope trace as bright dots. Adjust oscilloscope intensity for best contrast. Set
MARKERS switch to AMPL position and markers should appear on oscilloscope
trace as pips.

7. Set 8620C MODE switch @) to MANUAL position and slowly adjust MANUAL
control @ . Trace dot should move across oscilloscope. Return 8620C MODE switch

to AUTO.

8. Press 8620C CW pushbutton o ; pushbutton should light and trace on oscilloscope
should be a dot. Change frequency o with CW MARKER control and dot should

move across oscilloscope.

Figure 3-4. Operaror's Checks (3 of 4)
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OPERATOR’'S CHECKS

9.  Press 8620C CW VERNIER pushbutton switcho and pushbutton should light.
Adjusting CW VERNIER control moves white pointer o above CW VERNIER
control and dot on oscilloscope should also move across CRT at a very slow rate and
through a narrow range. CW VERNIER slide switch @ selects a 0.1 multiplier (X.1
position) for CW vernier scale; in X1 position, scale is read directly. Press 8620C CW
pushbutton; CW VERNIER pushbutton lamp should turn off.

10. Press 8620C AF pushbutton o ;AF and cwo pushbuttons should be lit. Deviation
from CW frequency is selected by AF control, and adjusting it moves white pointer
above AF control. AF slide switch @ selects a 0.1 multiplier (X.1 position), a

1.0 multiplier (X1 position), or a 10 multiplier (X10 position).

11. Adjust POWER LEVEL control @ fully clockwise. Adjust 8620C AF
control o between zero and maximum. Sweep trace should be displayed on oscil-
loscope and should change as AF control is adjusted.

Figure 3-4. Operator’s Checks (4 of 4)
3-10
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0.7 dB

20GHz 6.0GH:z 12.0 GHz 18.0 GHz
Figure 3-5. Unleveled Rf Power Output Figure 3-6. Leveled RF Power Qutput
Jor Sequential Sweep for Sequential Sweep

0.4 dB

2.0 GHz 6.2 GHz

Figure 3-7. Unleveled RE Power Output Figure 3-8. Leveled RF Power Output
for Single Band for Single Band

0vDC

{

POWER
QUTPUT

ALC LOOP
OSCILLATION

Figure 3-9. Oscillations with ALC Loop Gain Too High
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EXTERNAL POWER METER LEVELING

SWEEP RF POWER
OSCILLATOR PLUG-IN METER

B BL) . l

G 0 0 0 9= 4 . RECORDER
— = = = b || extineut GUTPUT | = )
M= — — o o by
o -’
SWEEP RF
ouT QUTRUT INPUT
THERMISTOR
MOUNT

LEVELED

== == FOWER
= E%R\z POWER Y OUTPUT
:_ INPUT SPLITTER :

» _\ (o) T ) e
o Ok,
I APC-7 TO
VERT CRYSTAL N MALE 10-dB
LINPUT DETECTOR ADAPTER  ATTENUATOR
— [ 1} {}
EQUIPMENT:
Sweep Oscillator ... .. ... i HP 8620C
REPlug-in ... e HP 86290A
Oscilloscope ..o, HP 182C/1801A/1820C
Power Meter ... ... i i i HP 432A
Thermistor Mount ............ ... ... ........... HP 8478B
Crystal Detector. . ........ ... .. . i, HP 8470A
APC-7to N Male Adapter ...................... HP 11525A
10-dB Attenuator .................... HP 8491B, Option 010
Power Splitfter. ........ ... HP 11667A
NOTE

Power meter leveling should be used at slowest sweep rates.
Leveling is limited by response time of thermistor mount

PROCEDURE:

1. Connect equipment as shown in test setup.

Figure 3-10. External Power Meter Leveling (1 of 2)
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2.

EXTERNAL POWER METER LEVELING

Set controls as follows:

8620C:
BAND ... BNAD 4, 2.0 — 18.0 GHz
MARKERS .. . OFF
MODE ... AUTO
TRIGGER .. i i INT
TIME-SECONDS . ... i 100 — 10
TIME-SECONDS Vernier .................. Fully clockwise
1 kHz SQ WAVE/OFF (rear panel) ................... OFF
DISPLAY BLANKING/OFF (rear panel) . .DISPLAY BLANKING

86290A:
RE OUTPUT .. e e ON
POWER LEVEL ...... ... ... ... ... ...... Fully clockwise
ALC MTR (Power Meter)
ALC-GAIN ... ... . Fully counterclockwise
FM-NORM-PL (rear panel} ............... NORM (Normal)

Press 8620C LINE pushbutton to ON; LINE and FULL SWEEP pushbuttons should
light, indicating FULL SWEEP sweep mode is selected. The 2.0 — 18.0 GHz lamp
should light on B6290A.

Select range on power meter to obtain indication near top 1/3 of meter scale.

Adjust 86290A ALC GAIN centrol clockwise until leveling across band occurs as
shown in Figure 3-6. If trace is not leveled or is only partially leveled (as shown in
Figure 3-5) with ALC GAIN fully clockwise, reduce RF OQOUTPUT power. This is
done by adjusting POWER LEVEL control counterclockwise until leveling occurs as
shown in Figure 3-6. If oscillations appear on trace as sown in Figure 3-9, turn ALC
GAIN control counterclockwise. With proper leveling across the band, the 86290A
UNLEVELED light should be out.

To use leveled RF Power output for testing external equipment. make connection at
point marked *“‘Leveled Power Qutput.”

Figure 3-10. External Power Meter Leveling (2 of 2)
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EXTERNAL CRYSTAL DETECTOR LEVELING

SWEEP RF POWER
OSCILLATCR PLUG-IN METER
; N
s [ — W . [ ‘
PEN LIFr FO S N (] O = C{ oo CABLE /‘\_\
e . S1FT .
4 Y BN I R oo o.
EXT l
SWEEP 313 INPUT
ouT QUTPUT = CRYSTAL
— DETECTOR

APC-7 TO
N MALE
ADAPTER

-
| EXT
HORIZ INPUT
Z-AXIS m| INPUT
\ - = S A
] .v.i

GOUPLED

MAIN LINE POWER

SPLITTER

DIRECTIONAL
COUPLER

<
Illllll

APC-7 TC
CRYSTAL N MALE
DETECTOR ADAPTER

T €T J

NOTE

Cables inthe ALC loop must be kept <1 foot in length for best
ALC response.

EQUIPMENT:
Sweep Oscillator ......... ... ... i, HP 8620C
REPlug-in...........oii i HP 86290A
Oscilloscope ... HP 182C/1801A/1820C
Power Meter ... ..o, HP 432A
Crystal Detector 2 required) .................... HP 8470A
Power Splitter......... ... ... .. ... ... . .. HP 11667A
Directional Coupler................ HP 11691D, Option CO-1
Thermistor Mount ........... ..., HP 8478B
APC-7 to N Male Adapter (2 required) ........... HP 11525A

PROCEDURE:

1. Connect equipment as shown in test setup.

NOTE

Crystal Detector output must be between 25 mVdc and 350
mVdec.

THERMISTOR
MOUNT

LEVELED
QUPUT
POWER

3-14

Figure 3-11. External Crystal Detector Leveling (1 of 2)
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EXTERNAL CRYSTAL DETECTOR LEVELING

Set controls as follows:

8620C:
BAND ... ... . BAND 4, 2.0 — 18.0 GHz
MARKER ... . OFF
MODE ... ... . AUTO
TRIGGER ... INT
TIME/SECONDS Vernier .................. Fully clockwise
1 kHz SQ WAVE/OFF (rear panel) ................... OFF
DISPLAY BLANKING/OFF (rear panel) . .DISPLAY BLANKING

86290A:
REOUTPUT ..., ON
POWER LEVEL .......................... Fully clockwise
ALC L EXT
ALCGAIN ... . Fully clockwise
FM-NORM-PL (rear panel) ............... NORM (Normal)

Press 8620C LINE pushbutton to ON; LINE, and FULL SWEEP pushbuttons should
light, indicating FULL SWEEP mode is selected. The 2. — 18.0 GHz lamp should
light on 86290A.

Adjust ALC GAIN and POWER LEVEL controls fully clockwise for maximum RF
power OUTPUT and maximum ALC Loop gain. Adjust PEAK control for maximum
RF power. One of the conditions shown in Figures 3-5 through 3-9 shouid be displayed
on oscilloscope. If trace is unleveled as shown in Figures 3-5 or 3-7 (or partially
leveledy and UNLEVELED lamp is on, turn POWER LEVEL control counterclock-
wise until trace is level. (See Figures 3-6 and 3-8). If ALC loop gain is too high,
oscillations may occur as shown in Figure 3-9. To remove oscillations, reduce AL.C
loop gain by turning ALL.C GAIN control counterclockwise.

To use leveled RF power output for testing external equipment, make connection at
point marked “‘Leveled Power Output.”’

Figure 3-11. External Crystal Detector Leveling (2 of 2)

3-15
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A1S1 TOP
o |0
DOWN I a— =
POSITIONS* FUNCTIONS
Iand?2 Spares.
3 UP Upper Clamp Removed (See Note 2 below).
DOWN Upper Clamp In (INT operation only)
4 UP Square Wave Modulation ON . )
. Non linear modulation mode
DOWN No Modulation
5 UP Sine Wave Modulation ON Linear modulation mode
DOWN No Modulation

NOTE 1

Only one Modulation Mode should be UP {ON) at a time.

NOTE 2

In INTernal mode and when position 3 is DOWN, the 86290A
output power is clam_ .ed typically at +10 dBm by the Upper
Power Clamp on the A1 ALC Assembly.

*(On some switches, the UP position is marked ON, on others, the UP position is marked with a dot.

Figure 3-12. Switch Positions and Functions for ALC Function Switch AISI
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BAND INDICATOR LAMP REPLACEMENT

Press mainframe LIN switch to OFF position.
Remove 86290A RF Plug-In from mainframe.
Remove front panel:

a. Disconnect cable W10 from RF QUTPUT connector J1.

b.  Remove Drawer Latch Handle o by removing screw o and latch springo.
Note position of spring and location of hole for reinstalling.

¢.  Remove four screwso from front panel (two on each side).

d.  Pull front panel out of frame slightly and remove connector J7 from A7 Master
Board.

Remove and replace lamp:

a. Lift contact springo slightly and rotate it to expose base of lamp,
(ABDS1-A8DS4). Remove old lamp.

NOTE

Lifting the contact spring too far may bend it, reducing spring
tension.

b.  Install new lamp and replace contact spring o over base.

Install front panel by reversing instructions in step 3.

RERNAN
IENEREERE

Figure 3-13. Band Indicator Lamp Replacement (1 of 2)
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BAND INDICATOR LAMP REPLACEMENT (Cont'd)

DSt

Ds2

A8

Ds3

0354

RF QUTPUT
J1 w10 J7

3-18

Figure 3-13. Band Indicator Lamp Replacement (2 of 2)
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Performance Tests

SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2.  The procedures in this section test the electrical
performance of the instrument 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.  The performance test procedures must be per-
formed in the sequence given, since some procedures
rely on satisfactory test results in foregoing steps. If a
test measurement is slightly out of tolerance, go to
Section V and perform adjustment procedures. If a
function fails to operate, go to Section VIII and per-
form troubleshooting.’

NOTE

In the following procedure, an 8620C
mainframe is specified. However, an
8620A or 8620B may be used, but the
control names will be different than

those called out in the procedures.
These procedures assume that the
mainframe is fully calibrated to its
specifications.

4-4. EQUIPMENT REQUIRED

4-5. Equipment required for the performance tests is
listed in the Recommended Test Equipment table in
Section I. Auy equipment that satisties the critical
specifications given in the table may be substituted for
the recommended models.

4-6. TEST RECORD

4-7. Results of the performance tests may be re-
corded in the Test Record at the end of the procedures.
The Test Record lists all of the tested specifications
and their acceptable limits. Test results recorded at
incoming inspection can be used for comparison in
periodic maintenance and troubleshooting and after
repairs or adjustments.

PERFORMANCE TESTS

4-8. FREQUENCY RANGE AND ACCURACY TEST

SPECIFICATION:
Table 4-1. Frequency Range and Accuracy Specifications
SPECIFICATION BAND 1 BAND 2 BAND 3 BAND 4

Frequency Range: 2.0-6.2 GHz 6.0—12.4 GHz 12.0—18.0 GHz 2.0—18.0 GHz
Frequency Accuracy:
{(at 25° C)

CW Mode (or Sweep

Time > 0.1 sec with

FM switch in PL or

FM): +20 MHz +20 MH=z +20 MHz +80 MHz

All sweep modes: +30 MHz +30 MHz +30 MHz +80 MHz

Marker +30 MHz +30 MHz £30 MHz +80 MHz
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PERFORMANCE TESTS

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

RELATED ADJUSTMENT: Paragraph 5-16, YTO FREQUENCY RANGE ADJUSTMENTS
DESCRITPION:

CW mode accuracy is checked at three frequencies across each band. Manual sweep accuracy is checked at

endpoints of each band. Swept frequency endpoint accuracy is checked in each band using a calibrated frequency
meter. Specifications are shown in Table 4-1.

SWEEP RF
OSCILLATCR PLUG-IN . FREQUENCY COUNTER
= NN .
S Tl e = o o=
e == =85 (f...@! INPUT
AF
OUTPUT
10-dB
ATTENUATOR
{1

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

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

EQUIPMENT:
Sweep Oscillator ... ... HP 8620C
RFE Plug-in . ... o e e HP 86290A
Frequency COUNEr . ... ..o it HP 5340A
OsCIOSCOPE .« ottt e HP 182C/1801A/1820C
Directional Coupler. ........... ... o, HP 11691D, Option CO-1
Frequency Meter ....... ... .. ... i HP 536A (0.96 — 4.2 GHz)
Frequency Meter . ............. ... ... ... .. ... HP 537A (3.7 — 12.4 GHz)
Frequency Meter ................ ... ... ... ... HP P532A (12.4 — 18.0 GHz)
Coax-to-Waveguide Adapter .............. HP P281B (for use with HP P532A)
APC-7to N Male Adapter . ...t HP 11525A
Crystal Detector ... ...t HP 8470A
10-dB AMEnUator ... ... ..ottt HP 8491B (Option 010)

PROCEDURE:

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

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

b. Set controls as follows:

8620C:
BAND e Band 1
MODE . .. e MANUAL
TRIGGER ... .. e INT
TIME-SECONDS ... e 1 — .01
TIME-SECONDS Vernier. ... ...t Fully clockwise
RF BLANKING/OFF (rearpanel) . .............ocviivnnan... RF BLANKING
86260A:
RE e e ON
ALC L e INT
POWER LEVEL .. ... ... . s Twelve O'clock
FM-NORM-PL (rear panel) . .. ... ..o FM

c. Press 8620C LINE Pushbutton to ON and allow 30 minutes warm-up time.
CW Mode Accuracy

d. Press 8620C CW pushbutton; pushbutton should light. Set 8620C CW MARKER pointer to low-frequency
end of scale. Frequency counter should indicate frequency shown in Table 4-2.

Table 4-2. CW Mode Accuracy at Low-Frequency Endpoints

BAND CW MARKER POINTER FREQUENCY COUNTER INDICATION
Band 1 2.0 GHz 9.000 GHz +20 MHz
Band 2 6.0 GHz 6.000 GHz +20 Mz
Band 3 12.0 GHz 12.000 GHz +20 MHz
Band 4 2.0 GHz 2.000 GHz 180 MHz

e. Set 8620C CW MARKER pointer to center-scale. Frequency counter should indicate frequency shown in
Table 4-3.

Table 4-3. CW Mode Accuracy at Mid-Frequencies

BAND CW MARKER POINTER FREQUENCY COUNTER INDICATION
Band 1 4,1 GHz 4.100 GHz +20 MHz
Band 2 9.2 GHz 9.200 GHz +20 MHz
Band 3 15.0 GHz 15.000 GHz 20 MHz
Band 4 10.0 GHz 10.000 GHz 80 MHz
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PERFORMANCE TESTS

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

f.  Set 8620C CW MARKER pointer to high-frequency end of scale. Frequency counter should indicate
frequency shown in Table 4-4.

Table 4-4. CW Mode Accuracy at High-Frequency Endpoinis
BAND CW MARKER POINTER FREQUENCY COUNTER INDICATION
Band 1 6.2 GHz 6.200 GHz +20 MHz
Band 2 12.4 GHz 12.400 GHz +20 MHz
Band 3 18.0 GHz 18.000 GHz +20 MHz
Band 4 18.0 GHz 18.000 GHz +80 MHz

Manual Sweep Accuracy

g. Press 820C MARKER SWEEP pushbutton. Set MANUAL control fully counterclockwise. Set START
MARKER Pointer to low-frequency end of scale. Frequency counter should indicate frequency shown in

Table 4-5.
Table 4-5. Manual Sweep Accuracy at Low-Frequency Endpoints
BAND START MARKER POINTER FREQUENCY COUNTER INDICATION
Band 1 2.0 GHz 2.000 GHz +30 MHz
Band 2 6.0 GHz 6.000 GHz +30 MHz
Band 3 12.0 GHz 12.000 GHz +30 MHz
Band 4 2.0 GHz 2.000 GHz 280 MHz

h.  Set MANUAL control fully clockwise. Set STOP MARKER pointer to high-frequency end of scale.
Frequency counter should indicate frequency shown in Table 4-6.

Table 4-6. Manual Sweep Accuracy at High-Frequency Endpoints

BAND STOP MARKER POINTER FREQUENCY COUNTER INDICATION
Band 1 6.2 GHz 6.200 GHz +30 MHz
Band 2 12.4 GHz 12.400 GHz +30 MHz
Band 3 18.0 GHz 18.000 GHz +30 MHz
Band 4 18.0 GHz 18.000 GHz +80 MHz

4-4
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PERFORMANCE TESTS

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

Swept Frequency Endpoint Accuracy

SWEEP RF
OSCILLATCR  PLUG-IN FREQUENCY COUNTER OSCILLOSCOPE
‘m— m . P
lo o o o o= 1 o P — ext

HORIZ

INPUT

1
mD-.

‘O.c’ = == , P80
Zaﬁg SWEEP RF - 4,4,‘-“_
pen i<l ouT OuTPUT ZAXIS :.@ ?Oo G
DIRECTIONAL Te e
iy (e .
COUPLER 10-a8 9 Of .,
ATTENUATOR el @&
{T— -
FREQUENCY
METER
APC-7 TO N CRYSTAL
MALE ADAPTER DETEGTOR
{T— (I —_
q J

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

i.  Connect equipment as shown in Figure 4-2; use appropriate frequency meter for frequency being checked.

j. Set8620C to Band 1. Press CW pushbutton. Adjust CW MARKER control for frequency counter indication
of 2.000 GHz =2 MHz,

k. Adjust frequency meter for minimum amplitude on oscilloscope. Note dial setting of frequency meter.

1. Press 8620C FULL SWEEP pushbutton, set MODE switch to AUTO.

m. Adjust frequency meter to low-frequency endpoint on oscilloscope. Determine the difference between end
frequency and sweeper dial setting by subtracting this frequency meter setting from frequency meter setting

noted in step k. This frequency difference must be less than 30 MHz.

n.  Repeat steps i through m for the bands and frequencies shown in Table 4-7.

4-5



Performance Tests

PERFORMANCE TESTS

Model 86290A

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

Table 4-7. Swept Frequency Endpoint Accuracy Test
BAND FREQUENCY FREQUENCY TOLERANCE
Band 1 6.2 GHz +30 MHz
Band 2 6.0 GHz +30 MHz
Band 2 12.4 GHz +30 MHz
Band 3 12.0 GH= +30 MHz
Band 3 18.0 GHz +30 MIz
Band 4 2.0 GHz +80 MHz
Band 4 18.0 GHz +80 MHz

Marker Accuracy

0. Set8620C to Band 1. Press CW pushbutton. Adjust CW MARKER control for frequency counter indication
of 4.100 GHz +2 MHz.

p. Adjust frequency meter for minimum amplitude on oscilloscope. Note dial setting of frequency meter.

g. Set8620C START MARKER Pointer to 3.0 GHz and STOP MARKER Pointerto 5.0 GHz. Press MARKER
SWEEP pushbutton, Set CW MARKER pointer to 4.1 GHz. Set MARKER switch to INTEN.

r.  Adjust frequency meter to marker frequency on oscilloscope. Determine the difference between marker
frequency and dial setting by subtracting this frequency from frequency meter setting in step p. Frequency
difference must be less than 30 MHz.

s.  Repeat steps o through r for the bands and frequencies shown in Table 4-8.

Table 4-8. Marker Accuracy Test

BAND CW MARKER POINTER START STOP FREQUENCY
{(VARKER FREQUENCY} MARKER POINTER MARKER POINTER TOLERANCE
Band 2 9.2 GHz 8.0 GHz 10.0 GHz +30 MHz
Band 3 15.0 GHz 14.0 GHz 16.0 GHz +30 MHz
Band 4 10.0 GHz 9.0 GHz 11.0 GH= +80 MHz

4.6
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PERFORMANCE TESTS

4-9. FREQUENCY STABILITY TEST

SPECIFICATION:

Table 4-9. Frequency Stability Specifications

FREQUENCY STABILITY: BAND 1 BAND 2 BAND 3 BAND 4

With 10% change

in Line voltage: +100 kHz +100 kHz +100 kHz £100 kHz
With leveled 10-dB

change in power: +200 kHz +400 kHz +600 kHz +600 kHz
With 3:1 load, SWR,

all phases: +100 kHz +200 kHz +300 kHz +300 kHz
Residual FM

(in 10 kHz bandwidth;
FM-NORM-PL switch
in NORM) CW Mode: <+10 kHz <+20 kHz <+30 kHz <+30 kllz

DESCRIPTION:

Frequency is measured for change due to line voltage, power, load, and residual FM.
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PERFORMANCE TESTS

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

POWER SWEEP RF

METER OSGILLATOR  PLUG-IN FREQUENCY COUNTER
Pra— ‘ _
L~ l — ] ]
° - - o o * ¢ wm O ) (G
‘e = SY T Y0 INPUT
O -
ADJUSTABLE oL
C LINE
TRANSFORMER O oen
THERMISTOR 10-dB
| MOUNT ATTENUATOR
P — {1
Figure 4-3. Frequency Stability Test Setup
NOTE
Equipment listed is for three test setups (Figures 4-3, 4-4, and 4-5).
EQUIPMENT:
Sweep Oscillator .. ... ... HP 8620C
RE PIU-IN .ottt e HP 86290A
Frequency COUNEr ... ... ... iiui e HP 5340A
SPectrum AnalyZer .. ... .o\ttt HP 8555A/8552B/141T
POWEr MEer . ..ot HP 432A
Thermistor MOUNL ..ot e e e e e HP 8478B
Directional Coupler . ....... ... ... . i HP 11691D, Option CO-1
Adjustable AC Line Transformer........................ General Radio MT3A
3-dB AMENUALOT ... ottt et e et HP 8491B, Option 003
10-dB Attenuator ........... .t HP 8491B, Option 010
Adjustable Short ......... .. .. L Microlab FXR SO-6MN
PROCEDURE:

Frequency Change with Line Voltage Change

a.  Connect equipment as shown in Figure 4-3 and set 8620C LINE switch to ON. Set adjustable line transformer
to 115 Vac. Allow 30 minutes warm-up time.
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PERFORMANCE TESTS

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

b.  Set controls as follows:

8620C:
BAND Band 1
TRIGGER . .. INT
86290A:
RE ON
AL INT

¢.  Press 8620C CW pushbutton. Adjust 86290A POWER LEVEL control for maximum leveled power.

d.  Set 8620C CW MARKER pointer to 4.1 GHz. Note frequency indication on counter with line voltage at 115
Vac.

e.  Set line voltage to 103 Vac. Frequency change from that noted in step d should be less than +100 kHz.
f. Set line voltage to 127 Vac. Frequency change from that noted in step d should be less than =+ 100 kHz.

g.  Repeat steps d, e, and f for the bands and frequencies shown in Table 4-10.

Table 4-10. Frequency Change with Temperature

BAND CW MARKER POINTER FREQUENCY CHANGE
Band 2 9.2 GHz <+100 kHz
Band 3 15.0 GHz <100 kHz
Band 4 10.0 GH= <+100 kHz

Frequency Change with Power Level Change

h.  Set 8620C to Band 1 and CW MARKER pointer to 4.1 GHz. Set line voltage to 115 Vac. Adjust 86290A
POWER LEVEL control for maximum leveled power. Note frequency indication on counter.

i, Decrease 86290A power by 10 dB as indicated on power meter. Frequency change from that noted in step h
should be less than +200 kHz.

Repeat steps h and i for the bands and frequencies shown in Table 4-11.

49



Performance Tests Model 86290A

PERFORMANCE TESTS

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

Table 4-11. Frequency Change with Power Level

BAND CW MARKER POINTER FREQUENCY CHANGE
Band 2 9.2 GHz <+400 kHz
Band 3 15.0 GHz <+600 kHz
Band 4 10.0 GHz <+600 kHz

Frequency Change with 3:1 Load SWR

SWEEP RF
CSCILLATOR  PLUG-IN SPECTRUM ANALYZER
co— | . . |
. i .
= == o= @
[C8= = —8c|g .. 00
AF - IIII-I:
OUTPUT e o8-

DIRECTICNAL
COUPLER

LINE 3-dB
ATTENUATOR ADJUSTABLE SHORT
{13 {

Figure 4-4. 3:1 Load SWR Test Setup

k. Connect equipment as shown in Figure 4-4. Allow 30 minutes warm-up time. Set controls as follows:

8620C:
BAND .o Band 1
CW MARKER Pointer ..ot e e e e 4.1 GHz
86290A:
RE o e e ON
AL e e e e e INT
EM-NORM-PL. . o e e e NORM

l.  Press 8620C CW pushbutton. Adjust 86290A for maximum leveled power. Center output signal on spectrum
analyzer display.

m. Set spectrum analyzer bandwidth to 10 kHz and scan width to 50 kHz/division while keeping the signal
centered on display.

4-10
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PERFORMANCE TESTS

4-9. FREQUENCY STABILITY TEST (Cont’'d)
n.  Set spectrum analyzer to 10-dB/division sensitivity and adjust for full vertical display.
0.  Set scan time to 20 msec/division, internal scan mode and automatic scan trigger.

p.  Adjust the adjustable short through its range while observing the frequency change on analyzer. Frequency
change must be less than + 100 kHz.

q. Repeat steps 1 through p for the bands and frequencies shown in Table 4-12.

Table 4-12.  Frequency Change with 3:1 Load SWR

BAND CW MARKER POINTER FREQUENCY CHANGE
Band 2 9.2 GHz <+200 kHz
Band 3 15.0 GHz <+300 kHz
Band 4 10.0 GHz <+300 kHz
Residual FM
SWEEP RF
OSCILLATOR  PLUG-IN SPECTRUN ANALYZER

lon— | W .
o 0 o [o] Of = Q o]

Q@@= = —=02] @ -- 8 & 1

RF
GUTPUT

10-dB
ATTENUATOR

- 1= J

Figure 4-5. Residual FM Test Setup

r.  Connect equipment as shown in Figure 4-5. Allow 30 minutes warm-up time. Set controls as follows:

8620C:
BAND . Band 1
CW MARKER Pointer . ...... ... s 4.1 GHz
86290A:
RE ON
AL INT
FM-NORM-PL (rear panel) ........... ... . .. NORM
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PERFORMANCE TESTS

4-9. FREQUENCY STABILITY TEST (Cont'd)
s.  Press 8620C CW pushbutton. Center RF output signal on spectrum analtyzer display.

t.  Setspectrum analyzer bandwidth to 10 kHz and scan width to 10 kHz/division while keeping signal centered on
display. Set analyzer to 10-dB/division sensitivity and adjust for full vertical display.

u.  Set scan time to 20 msec/division and scan mode to internal.

v.  Spectrum analyzer display should be similar to Figure 4-6. Frequency deviation measured across top of trace
should be less than 10 kHz peak (20 kHz peak-to-peak).

w. Repeat steps s through v for the bands and frequencies shown in Table 4-13.

Table 4-13. Residual FM Frequency Deviation

BAND CW MARKER POINTER MAXIMUM DEVIATION
Band 2 9.2 GHz 20 kHz peak
Band 3 15.0 GHz 30 kHz peak
Band 4 10.0 GHz 30 kHz peak

PEAK-TO-PEAK
RESIDUAL FM

Figure 4-6. Residual FM Displayed on Spectrum Analyzer

4-12
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PERFORMANCE TESTS

4-10. POWER LEVEL AND VARIATION TEST
SPECIFICATION:

Table 4-14. Power Level and Power Variarion Specifications

SPECIFICATION BAND 1 BAND 2 BAND 3 BAND 4

Maximum Leveled Power
(25°C): >+5 dBm >+5 dBm >+5 dBm >+5 dBm

Power Variations (at
maximum leveled power):

Intemally Leveled <+0.7 dB <+0.7 dB <z0.8 dB <+0.9 dB

Crystal Detector
Leveled (Extemal)? <+0.15 dB <x0.15dh <+0.15dB <+0.15 dB

Power Meter Leveled
(External)? <+(0.15dB <+0.15dB <+0.15dB <+0.15 dB

1 Excluding coupler and detector variations.
2 Use HP Model 4324 Power Meter: sweep duration =10 seconds.

RELATED ADJUSTMENT:

Paragraphs 5-17, YTM SLOW SPEED TRACKING ADJUSTMENTS and Paragraph 5-20 or 5-21, ALC
ADJUSTMENTS.

DESCRIPTION:

Maximum leveled power is measured with a power meter. Power level variations with internal leveling, crystal
detector leveling, and power meter leveling are checked. In each mode, the power variations are measured on the
oscilloscope. 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 the oscilloscope trace position.

In the internal leveling test, the oscilloscope is calibrated with the power meter, then the oscillator output is routed
through a 10-dB attenuator and crystal detector to the oscilloscope vertical input Removing the thermistor mount and
directional coupler from the test setup eliminates errors due to frequency response variations in these devices. In the
external leveling modes, the frequency response variations do not affect the oscilloscope display because the leveling
variations are monitored in the feedback loop. However, the usable RF power output from the directional coupler
will have level variations as a result of the frequency response characteristics of the thermistor mount, crystal
detector, and directional coupler.

4-13
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PERFORMANCE TESTS

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

Z-AXIS'MKR/PEN LIFT

SWEEP RF POWER
OSCILLATOR | PLUG-IN METER OSCILLOSCOPE
Tl | . .
i SO [ O] - C,‘& i) /—\ -
. - - = : . . ® Eg—vz
M= = — 0| p - 80 O.'$ Z-ANIS 2 INPUT
RF 2
QUTPUT INPUT HEE X X LY
ERUIET I
(3. O'&J
O OF ..,
¥ o) a
THERMISTOR Ve
MOUNT
ARC 7 TO CRYSTAL
10-dB : N MALE DETECTOR
ATTENUATOR |  ADAPTER
- (o ——s— ——{T}
\ J

Figure 4-7. Internal Leveling Test Setup

NOTE
Equipment listed is for three test setups (Figures 4-7, 4-8 and 4-9)

EQUIPMENT:
Sweep Oscillator .. ... ... . e HP 8620C
RE Plug-in . ..o e e HP 86290A
OSCilloSCOPE . ... oottt e HP 182C/1801A/1820C
Power Meter .. .. ... . e s HP 432A
Thermistor MOUNE . .. ... e e i HP §478B
Directional Couplers ... .....c.oonvrenneneaeeeeenennn. HP 11691D, Option CO-1
Crystal Detector . . oottt e e HP 8470A
10-dB ALENUAIOT . . .. ettt e e HP 8491B, Option 010
APC-Tto N Male Adapter ... ... i HP 11525A

PROCEDURE:

a. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to crystal detector and oscilloscope.

Allow 30 minutes warm-up time. Set controls as follows:

3620C:
BAND L e Band 4
MODE . .. e e AUTO
TRIGGER . . .. e e INT
TIME-SECONDS . ... .. e s 1 — .01
TIME-SECONDS Vernier ... ........couuiiiiirinanninna.. Fully clockwise
RF BLANKING/OFF (rearpanel) ..............cooona.. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) ............... DISPLAY BLANKING

4-14
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PERFORMANCE TESTS

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

86290A:
RE ON
ALC ... ... S INT
FM-NORM-PL (rear panel) ..... ... ... ... . ... . .. . . ... FM

b.  Adjust 86290A POWER LEVEL, PEAK, and SLOPE controls for maximum leveled power as indicated on
oscilloscope.

Internal Leveling
¢.  Connectequipment as shown in Figure 4-7 with RE OUTPUT connected to thermistor mount and power meter.

d.  Press 8620C CW pushbutton. Slowly rotate CW MARKER control through entire range while observing power
meter reading. Minimum power should be greater than +5 dBm. Note minimum power point reading.

¢ Adjust CW MARKER control to minimum power point as observed on power meter. Set 86290A POWER
LEVEL control fully counterclockwise and note power meter indication. This reading should be at least 10 dB
below minimum power point reading in step d. Adjust power to +5.0 dBm +0.1 dB.

f. Connect equipment as shown in Figure 4-7 with RF QUTPUT connected to crystal detector and oscilloscope.
Adjust oscilloscope to establish +5 dBm reference on top horizontal graticule.

g.  Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to thermistor mount and power meter.
Adjust 86290A power to +6.4 dBm =0.1 dB. (It may be necessary to change frequency.)

h. Connect equipment as shown in Figure 4-7 with RF OUTPUT connected to crystal detector and oscilloscope.
Note +6.4 dBm reference point on oscilloscope; area between this trace position and top graticule line
represents leveling tolerance of +0.7 dB.

i Set8620C to Band I and press FULL SWEEP pushbutton. Adjust 86290A for maximum leveled power. Trace
on oscilloscope should be below top horizontal graticule (+5 dBm power reference).

J. - Adjust oscilloscope vertical position control to set upper point of trace (minimum power point) on top
horizontal graticule. Lower point of trace (maximum power point) should be above reference point established
in step h.

k. Repeat steps g through j for each band listed in Table 4-15, using the reference power listed to establish leveling
tolerance in step g.

Table 4-15. Internal Leveling Power Level and Variation

BAND REFERENCE POWER
Band 2 +6.4 dBm
Band 3 +6.6 dBm
Band 4 +6.8 dBm

4-15



Performance Tests Model 8629CA

PERFORMANCE TESTS

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

Crystal Detector Leveling

SWEEP RF POWER
QOSCILLATOR PLUG-IN METER QSCILLOSCOPE
B . |/\\J
2 0 o 0 Ola g o e . HES
- = | . HORIZ
ve=— —0p|g--0¢p O.'i -| INPUT

zaxs & SweEP RE EXT
MKFR; ouT ouT- INPUT INPLT
PEN LIFT Ut o 5
RN e
VERT |5 5 0 enm
BNC TEE weor |© @ estens
= :
§ zaxs
A CRYSTAL
DETECTOR
THERMISTOR
APC-7 TON MOUNT
[ 1 MALE ADAPTER
MAINLINE
DIRECTIONAL
COUPLER
— ~
INPUT GOUPLED 10.0B
ATTENUATOR
L 7
L _J

Figure 4-8. Crystal Detector Leveling Test Setup

1. Connect equipment as shown in Figure 4-8. Allow 30 minutes warm-up time.

NOTE
The HP 8470A Crystal Detector has a negative output.

Set controls as follows:

m.
8620C:
BAND | e e Band 4
CW MARKER Pointer . ..... ... iy 10.0 GHz
MODE . . e AUTO
TRIGGER ..ottt e e e e et INT
TIME-SECONDS ... it as 1 —.01
TIME-SECONDS Vernier. ... ..o vrinini e Fully clockwise
RF BLANKING/OFF (rear panel)................covvnnnn... RF BLANKING
DISPLAY BLANKING/OFF (rear panet) .............. DISPLAY BLANKING
86290A:
RE e ON
AL e e e e EXT
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PERFORMANCE TESTS

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

n.

r.

Press 8620C FULL SWEEP pushbutton. Adjust §6290A POWER LEVEL, PEAK, and ALC GAIN
controls to obtain maximum leveled power as indicated on oscilloscope.

Press 8620C CW pushbutton. Adjust oscilloscope trace to center graticule line. Decrease output power
indication at power meter by 0.3 dB by adjusting 86290A POWER LEVEL control. Note new position of
oscilloscope trace; area between this trace position and center graticule line represents leveling tolerance of
+0.15 dB.

Press 8620C FULL SWEEP pushbutton.

Adjust position of oscilloscope trace vertically so lowest point of trace is on center horizontal graticule. The
highest point of the trace should be within the leveled variation limits established in step o.

Power Meter Leveling

SWEEP RF POWER
OSCILLATOR PLUG-IN OSCILLOSCCPE METER
- SN
I . - J
G 0 0 0 ¢a g o | | T b
- = = . ; HORIZ . L
O@—= == —0p|a . - m| mPUT O.-a
SWEEP RF EXT il 3
our ouT- INPUT HE X Y LI AECORDER INPUT
PUT 5 OUTPUT

\
- p=} J
BNC
TEE
10-dB THERMISTOR
ATTENUATOR MOUNT
= 1= ] J

Figure 4-9.  Power Meter Leveling Test Setup

Connect equipment as shown in Figure 4-9. Allow 30 minues watti-up time.

NOTE
The HP 432A Power Meter has a positive output.

4-17



Performance Tests Model 86290A

PERFORMANCE TESTS

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

5. Set controls as follows:

8620C:
BAND . e Band 4
MODE .. e e AUTO
TRIGGER ... e e INT
TIME-SECONDS .. . 100 to 10
TIME-SECONDS Vermnier. ..o, Fully clockwise
RF BLANKING/OFF (rearpanel) . ... ........coovuiiiioo .. RF BLANKING
DISPLAY BLANKING/OFF (rear panel) .............. DISPLAY BLANKING
86290A:
RE e e ON
AL e MTR
ALC GAIN . i e e Fully clockwise

NOTE

For power meter leveling, sweep rates slower than 10 sec/sweep should
be used to ensure proper leveling due to the slow response time of the
thermistor mount.

t.  Press 8620C FULL SWEEP pushbutton. Set power meter range as necessary to maintain power meter
indication in upper haif of scale. Adjust 86290A POWER LEVEL and PEAK controls to obtain maximum
leveled power as observed on oscilloscope.

u. Set 8620C MODE switch to MANUAL. Slowly rotate MANUAL control through full range. Note
minimum power point on power meter. Adjust oscilloscope trace dot to minimum power point with
8620C MANUAL control. Adjust 86290A POWER LEVEL control to set minimum power point to
+5 dBm as indicated on power meter.

v.  Set8620C MODE switch to AUTO. Observe minimum and maximum power meter readings. Total variation
should not exceed 0.3 dB.

4-11. RESIDUAL AM TEST

SPECIFICATION:

AM noise in a 100 kHz bandwidth (below fundamental at specified maximum power): > 55 dB.
DESCRIPTION:

The carrier signal from the 86290A Plug-in is amplitude modulated with a squarewave from the 8620C Sweep
Oscillator. The modulated signal is used to establish a reference on the RMS Voltmeter that is 9 dB below the
actual carrier signal. The 9-dB reduction occurs because of the voltmeter response to a squarewave and the

square-law response of the crystal detector. The modulation is removed and the magnitude of the Residual AM
component is measured with respect to the established reference.
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PERFORMANCE TESTS

4-11. RESIDUAL AM TEST (Cont’'d)

SWEEP RF AMS
OSCILLATOR  PLUG-IN VOLTMETER
[oo—— | W . »
lJOOOO-Q;}‘\‘ T
Ce= == —83| g - 80 ?‘;
RF
OUTPUT INPUT
|\ 10-dB APC-7 TO N CRYSTAL J
ATTENUATCR MALE ADAPTER DETECTOR
— { I — 1
2-FT CABLE
Figure 4-10. Residual AM Test Setup
EQUIPMENT:
Sweep Oscillator ... ... .. .. .. . . HP 8620C
RE Plug-in. ... ... HP 86290A
RMS Voltmeter. ... . i HP 3400A
10-dB Attenuator ... ... ... HP 8491B, Option 010
Crystal Detector ... . HP 8470A
2-foot BNCto BNC Cable ....... .. ... ... ... . .. iiui.. HP 11086A
APC-7Tto NMale Adapter .. .......ooovi i HP 11525A
PROCEDURE;

a.  Connect equipment as shown in Figure 4-10. Allow 30 minutes warm-up time. Set controls as follows:

8620C:
BAND . Band 4
CW MARKER Pointer .. ......... .. i 10.0 GHz
1 kHz SQ WV/OFF (rearpanel) ..................coiiui... 1 kHz SQ WV
RF BLANKING/OFF (rearpanel) .......... ..o, RF BLANKING
86290A:
RE ON
AL e INT

b.  Adjust 86290A for maximum leveled power. Press CW pushbutton.

NOTE

Any CW frequency between 2.0 GHz and 18.0 GHz may be used for this
test.

c.  Set RMS voltmeter to a range that gives an on-scale indication. Note meter indication.
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PERFORMANCE TESTS

4-11. RESIDUAL AM TEST (Cont’d)

d.  Set8620C rear-panel 1 kHz SQ W V/OFF switch to OFF. Set RMS voltmeter to arange that gives an on-scale
reading. The difference between this reading and the reading in step ¢ should be a minimum of 46 dB.

NOTE

A 46-dB decrease in the RMS voltmeter indication corresponds to a 55-dB
reduction in signal level. A correction factor of 9 dB is added because of
the RMS voltmeter response to a squarewave and the square-law re-
sponse of the crystal detector.

4-12. SPURIOUS SIGNALS TEST
SPECIFICATION:

Test is measured in dB below fundamental at specified maximum power, 2.0 — 18.0 GHz.

Harmonically Related Signals ........... .. .. .. . i > 25 dB
NOnharmonics .. ... ... i e > 50 dB
DESCRIPTION:

The RF signal is displayed on a spectrum analyzer to verify spurious signal output is down from the fundamental
frequency by the specified amount.

SWEEP AF POWER
OSCILLATOR ~ PLUGIN METER SPECTRUM ANALYZER
. '
S e /*’\.[
(o oo ‘e -
RF - ,
QUTPUT ) INPUT
% THERMISTOR
MOUNT
10-dB !
ATTENUATOR I
- D: I S v
Figure 4-11. Spurious Signal Test Setup
EQUIPMENT:
Sweep Oscillator .. ... .. .. e HP 8620C
RE Plug-in ..o e e HP 86290A
Spectrum Analyzer ........... ... i HP 8555A/8552B/141T
Power Meter ... .. . e e HP 432A
Thermistor MOUDE . ...ttt i et e et ia e ae s HP 8478B
10-dB AHenuator . ... ..ot HP 8491B, Option 010
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PERFORMANCE TESTS

4-12, SPURIOUS SIGNALS TEST (Cont’d)
PROCEDURE:

a. Connect equipment as shown in Figure 4-11 with power meter connected through a 10-dB attenuator to
86290A RF OUTPUT connector. Allow 30 minutes warm-up time.

b. Set controls as follows:

8620C:
BAND .. e e Band 4
MODE . . .. e MANUAL
86290A:
RE o e ON
AL e e e e INT
FM-NORM-PL (rear panel). . ... ... ... NORM

c.  Adjust 86290A for leveled power with minimum power point set to +5 dBm.

d. Connect spectrum analyzer input through 10-dB attenuator to 86290A RF OUTPUT connector. Adjust
spectrum analyzer reference level to place fundamental signal on top horizontal graticule.

e. Rotate MANUAL control through its entire range while observing spectrum analyzer display from 2.0 GHz
to 18.0 GHz. All harmonically-related signals should be greater than 25 dB down from fundamental and all
non-harmonic-related signals should be down greater than 50 dB.

NOTE

The spectrum analyzer may originate some mixing products that may
appear on the display. If a signal is in question, increase the spectrum
analyzer input attenuation by 10 dB, then return the attenuator to the
original position. if the signal in question originates in the spectrum
analyzer, the level will change by some amount other than 10 dB.

4-13. EQUIVALENT SOURCE SWR TEST

SPECIFICATION:

SWR: < 1.9 (for all bands, internally leveled, 50-ohm nominal impedance)
DESCRIPTION:

The wideband (2.0 to 18.0 GHz) 86290A RF output signal is measured using a directional coupler, crystal
detector, and oscilloscope. The signal from the plug-in 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-cm
airlines, sees the open, and is reflected back to the source. If the reflected signal going into the RF OUTPUT
connector sees a perfect 50-ohm source match, no signal is reflected back out of the source. However, the greater
the mismatch, the greater the reflected signal. The reflected signal adds and subtracts in and out of phase with the
original oscillator signal and is displayed on the oscilloscope. '
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PERFORMANCE TESTS

4-13. EQUIVALENT SOURCE SWR TEST (Cont’d)

SWEEP RF
OSCILLATOR  PLUG-IN OSCILLOSCOPE
o— | W
'o 0 ¢ 0 o= q o 2 .
: - = = m| ExXT
08— — —8p|9-- 802 8| 1oz
SWEEP RF H—,
QuT ouTPUT el X 3 LI
2 _ Ol Q
APC 7TO N CRYSTAL O | ©
NEUT COUPLED MALE ADAPTER DETECTOR e ‘3“-:'-_-“
{3~ T~ = Tl ©
DIRECTIONAL
COUPLER
MAIN LINE
20-CM AIR LINES (2)
3 Tx 1
\ J
Figure 4-12. Equivalent Source Maich SWR Test Setup
EQUIPMENT:
Sweep Oscillator ... ... e HP 8620C
RE PIug-in . ... o e e HP 86290A
OscillosCope . ..ot HP 182C/1801A/1820C
Crystal Detector . ... .. i e e HP 8470A
Directiofial Coupler . ........ ... .. ..o oiiiiiiin.. HP 11691D, Option CO-1
20-cm Air Lines (2 required) ........ ... ... . . o i, HP 11567A
HP 11525A

APC-7to N Male Adapter ... ... ... i
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Model 86290A

PERFORMANCE TESTS

4-13. EQUIVALENT SOURCE SWR TEST (Cont’'d)

PROCEDURE:

a.

8620C:
BAND ... .. P Band 4
TIME-SECONDS . ... .1 — .01
TIME-SECONDS Vernier........... ... ... ... Fully clockwise
DISPLAY BLANKING/OFF (rear panel) .............. DISPLAY BLANKING
86290A:
RE. ON
AL INT

ZERO VOLT
REFERENCE

Connect equipment as shown in Figure 4-12. Allow 30 minutes warm-up time. Set controls as follows:

Press 8620C FULL SWEEP pushbutton. Adjust 86290A for leveled power and <25 mV maximum
deflection as observed on oscilloscope to ensure square-law output of crystal detector.

Display swept power output trace on oscilloscope (Figure 4-13). Select largest Vyax/VMIN ratio
on oscilloscope display and convert it to source SWR, using Figure 4-14. The SWR should be <1.9.

Vam T

-
5
o
i
i
it
i

phit

Wit

g BB

VmMAX
‘ 25 mV MAX

FIR—.

Figure 4-13. Typical Pattern of a Swept SWR Measurement
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PERFORMANCE TESTS

4-13. EQUIVALENT SOURCE SWR TEST (Cont'd)

VMAX
VMIN

FTTT

(ST X )
L A~
1]

1.00 1.25 1.50 1.75 2.00 2.25 250 275
SOURCE MATCH SWR

Figure 4-14. Graph for Converting Oscilloscope Trace to Source Match SWR
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PERFORMANCE TESTS

4-14, EXTERNAL FREQUENCY MODULATION TEST

SPECIFICATION:

(86290A FM-NORM-PL Switch in FM position)

Modulation Frequencies Maximum Deviation
DCto 100Hz. ... ... .. +75 MHz
W0Hzto 2 MHz .. ... .. +5 MHz

RELATED ADJUSTMENT:
Paragraph 5-13, FREQUENCY MODULATION BALANCE ADJUSTMENT.

DESCRIPTION:

The 86290A is modulated by an external signal source at 10 Hz, 100 Hz, 900 kHz, and 2.1 MHz. Deviation from low
modulation frequencies (10 Hz and 100 Hz) is measured directly by the spectrum analyzer. Deviation from high
modulation frequencies (900 kHz and 2. 1 MHz) is measured on the spectrum analyzer using the carrier-null method.

SWEEP RF FUNCTION

OSCILLATOR PLUG-IN GENERATOR SPECTRUM ANALYZER
. ) -
T) o 0o o © . q ’)T o /.\ ¢ °
- 22 e, @ :
O@= == =80 89 — 1
HIGH o
RE OUTPUT P ERERNEN
OuUTPUT (T
10-dB
ATTENUATOR
. {1 —- /

Figure 4-15. External Frequency Modulation Test Setup

EQUIPMENT:
Sweep Oscillator . ... . ... . .. . . . . HP 8620C
REPlug-in ... .. e HP 86290A
Function Generator ............. .. ... i i, HP 3310A
Spectrum Analyzer........... ... .. .ciiiiiii HP 8555A/8552B/141T
10-dB Attenuator .. ......................... e HP 8491B, Option 010
PROCEDURE.:

a.  Connectequipment as shown in Figure 4-15. Set 8620C LINE switch ONand allow 30 minutes warm-up time.
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PERFORMANCE TESTS

4-14, EXTERNAL FREQUENCY MODULATION TEST (Cont’'d)

b. Set controls as follows:

8620C:
BAND Band 1
CW MARKER Pointer .......... . . . i 4.1 GHz
RF BLANKING/OFF (rearpanel) ........................... RF BLANKING
R6290A:
RE ON
AL INT
FM-NORM-PL (rear pancl) .. ... . i e e FM

c.  Press 8620C CW pushbutton. Adjust 86290A for maximum leveled power. Set function generator frequency to
10 Hz and amplitude to mimimum,

d.  Set spectrum analyzer bandwidth to 300 kHz, scan width to 50 MHz/division, scan time per division to 1.0
msec, and sensitivity to 10 dB/division.

Low Frequency FM

e.  Adjust spectrum analyzer to center RF carrier on display. Increase function generator amplitude while
observing spectrum analyzer display.

NOTE

As modulation amplitude is increased, the trace will have linear deviation
as shown in Figure 4-16. Excessive modulation amplitude will cause non-
linear deviation as shown in Figure 4-17.

—120 MHz CENTER +120 MHz —160 MHz CENTER +120 MHz
DEVIATION FREQUENCY DEVIATION DEVIATION FREQUENCY DEVIATION

Figure 4-10. Spectrinn Analyvzer Display Figure 4-17. Spectrum Analyzer Display
af Linear Frequency Modulation of Non-linear Frequency Modulation
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PERFORMANCE TESTS

4-14. EXTERNAL FREQUENCY MODULATION TEST (Cont’d)

f.

Adjust function generator amplitude to produce maximum linear deviation as shown on spectrum anaiyzer.
Deviation should be greater than +75 MHz.

Set function generator frequency to 100 Hz, Adjust function generator amplitude to produce maximum linear
deviation. Deviation should be greater than =75 MHz.

Repeat steps ¢ through g for the bands and frequencies shown in Table 4-16.
High Frequency FM
Set controls as follows:
8620C:
BAND Band 1
Adjust 86290A for maximum leveled power. Set function generator frequency to 900 kHz and amplitude to
Tinimurn.
Set spectrum analyzer bandwidth to 30 kHz and scan width to 2 MHz/division.
Adjust spectrum analyzer to center RF carrier on display. Increase function generator amplitude while
observing spectrum analyzer display. Sidebands will appear and carrier amplitude will start to decrease.
Increase function generator amplitude through first carrier null and up to second carrier null as shown in Figure

4-18. This point is =5 MHz deviation.

Set function generator frequency to 2.1 MHz and amplitude to minimum. Increase function generator
amplitude to produce first carrier null as shown in Figure 4-19. This peint is =5 MHz deviation.

Repeat steps j through m for the bands and frequencies shown in Table 4-17.

Table 4-16. Low Frequency FM Table 4-17. High Frequency FM

BAND CW FREQUENCY BAND CW FREQUENCY
Band 2 9.2 GHz Band 2 9.2 GHz
Band 3 15.0 GHz Band 3 15.0 GHz
Band 4 10.0 GHz Band 4 10.0 GHz
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PERFORMANCE TESTS

4-14. EXTERNAL FREQUENCY MODUALTION TEST (Cont’d)

CARRIER CARRIER

Figure 4-18. Spectrum Analyzer Figure 4-19.  Spectrum Analyzer
Display of Second Carrier-null Display of First Carrier-nuil
with 900 kHz Modulation with 2.1 MHz Modulation
Frequency Frequency

4-15. AMPLITUDE MODULATION TEST
SPECIFICATION:
All tests are referenced to the 86290A RF OUTPUT power set to the specified maximum power of +5 dBm.

Internai AM:
RF Blanking (Selected by RF BLANKING/OFF switch}) ON/OFF ratio > 30 dB
1 kHz Square Wave (Selected by 1 kHz SQ WV/OFF switch) ON/OFF ratio > 25 dB

External AM:
27.8 kHz, =6V Square Wave ON/OFF ratio > 30 dB
Symmetry 45/55
Attenuation for +5 Vde Input > 30 dB

RELATED ADJUSTMENT:

Paragraph 5-20 or 5-21, ALC ADJUSTMENTS.

DESCRIPTION:

Internal AM is checked for RF blanking and { kHz square wave modulation on/off ratios. The on/off ratio is
determined by power level measurement in the QN and OFF conditions. External AM is checked with 27.8 kHz,

+6V square wave to ensure compatability with the HP 8755A Swept Amplitude Analyzer. Sensitivity is checked by
applying +5 Vdc and checking the resulting attenuation.
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PERFORMANCE TESTS

4-15. AMPLITUDE MODULATION TEST (Cont'd)

DC POWER SWEEP RF

SUPPLY OSCILLATGR  PLUG-IN OSCILLOSCOPE.
’ ® | ourour £ i o0 0 o : o] ; |
e @ A | S O _
: o=-=v=i-‘97@--.®
FUNCTION A
GENERATOR OUTPUT
\ : HIGH J:J
QUTPUT @
e, e FOWER, cann] | one
VERT
INPUT
POWER
METER SPECTRUM ANALYZER
L/”\j THERMISTOR ° T
‘e 2| neur MOUNT ° =
Q. T — . SEJT»;UT
P
LI X K
Figure 4-20.  Amplitude Modulation Test Setup
EQUIPMENT:
Sweep Oscillator . ... ... . .. . .. HP 8620C
RFE Plug-in .. .. . e HP 86290A
DC Power Supply ... o HP 721A
Power Meter . ... .. . . HP 432A
Thermistor Mount ... ... .. e HP 8473B
Spectrum Analyzer.............. ... ... ... . ..., HP 8555A/8552B/141T
OscilloSCope . ..o HP 182C/1801A/1820C
Power Splitter .. ... ... ... ... . HP 11667A
BNC Tee ... HP 1250-0781
Function Generator .......... ... ... iiiieiiiii i, HP 3310A
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PERFORMANCE TESTS

4-15. AMPLITUDE MODULATION TEST (Cont’d)

PROCEDURE:

Connect equipment as shown in Figure 4-20 with DC Power Supply connected to EXT AM. Allow 30 minutes
warm-up time.

Set controls as follows:

8620C:
B AN DD e Band 4
CW MARKER Pointer . ... e e e e 10.0 GHz
RF BLANKING/OFF (rear panel} . .. ........ ... ... NORM
ALC Function Switch A1S1 Position 4. .. ... . . i e ON
ALC Function Switch A1S1 Position 5 . ... ... ... . . .. .. . OFF

RF Blanking

C.

Set power supply and function generator for zero cutput. Press 8620C CW pushbutton. Adjust 86290A for +5
dBm output power.

Set §620C MODE switch to AUTO, TRIGGER switch to EXT, and RF BLANKING/OFF switch (rear panel)
to OFF. Press 8620C FULL SWEEP pushbutton.

Set spectrum analyzer bandwidth to 10 kHz, scan width to 20 MHz/division, scan time to 5ms/division, and
display sensitivity to 10 dB/division.

Adjust spectrum analyzer to center RF carrier on display. Set reference level on spectrum analyzer. Set 8620C
RFBLANKING/OFF switch to RFE BLANKING and note difference in power level (ON/OFF ratio). ON/OFF
ratio should be greater than 30 dB. Set RF BLANKING/OFF switch to OFF.

+ 35V Attenuation

g.

Check reference level on spectrum analyzer. Set power supply to +5 Vdc and note difference in power level
(attenuation). Attenuation should be greater than 30 dB. Disconnect power supply from 8620C.

1 kHz Square Wave

h,

Calibrate oscilloscope for 10 dB/division sensitivity.

NOTE

The HP 8552B Spectrum Analyzer IF Section Vertical Output is calibrated to
10 dB/0.1 Vdc.
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PERFORMANCE TESTS

4-15. AMPLITUDE MODUATION TEST (Cont’'d)
i Set 8620C 1 kHz SQ WV/OFF switch to 1 kHz SQ WV. Set spectrum analyzer bandwidth to 300 kHz

and scan width to zero. Note difference in power levels of ON and OFF periods as shown on oscillo-
scope. ON/OFF ratio should be greater than 25 dB. Set 8620C 1 kHz SQ WV/OFF to OFF.

27.8 kHz Square Wave

J. Connect Function Generator to 8620C EXT AM input. Set Function Generator for 27.8 kHz and
adjust for t6V output as shown on oscilloscope. Note difference in power levels of ON and OFF
periods as shown on oscilloscope. ON/OFF ratio should be > 30 dB.

Symmetry

k. Observe ON period to OFF period ratio on oscilloscope. ON/OFF symmetry should be > 45/55.

4-16. FREQUENCY REFERENCE OUTPUT TEST

REFERENCE:

Paragraph 5-29, FREQUENCY REFERENCE CALIBRATION ADJUSTMENT.
DESCRIPTION:

Rear-panel FREQ REF connector is checked with a Digital Voltmeter at several points across the band with
8620C in Band 4, CW Operation, for voltage accuracy.

SWEEP RF
OSCILLATOR  PLUG-N DC DIGITAL VOLTMETER FREQUENCY COUNTER
— . - _ # .
i - S s ¢ = ol
::).:, :: .—-;.-;-: f .. .T | . . . . 9?.. INPUT
INPUT
[ l J 10-GB
ATTENUATOR
{ I
Figure 4-21. Frequency Reference Output Test Setup
EQUIPMENT:
Sweep Oscillator . . .. .. . HP 8620C
RE Plug-in. . .. .. HP 86290A
DC Digital Voltmeter ... ... ... . e HP 3460B
Frequency CoUumter. . ..o i e e e e e HP 5340A
10-dB Attenuator . .. ... .. ... ... HP 8491B, Option 010
PROCEDURE:

a. Connect equipment as shown in Figure 4-21.
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PERFORMANCE TESTS

4-16. FREQUENCY REFERENCE OUTPUT TEST (Cont’d)

b.

C.

Press 8620C LINE pushbutton ON. Press CW and CW VERNIER pushbuttons. Select Band 4.

Adjust CW MARKER and CW VERNIER controls for frequency counter indication of 4.000 GHz
=0.001 GHz. DVM indication should be 4.000 Vdc 20.002 Vde.

Adjust CW MARKER and CW VERNIER controls for frequency counter indication of 8.000 GHz
=0.001 GHz. DVM indication should be 8.000 Vdc +0.002 Vdc.

Adjust CW MARKER and CW VERNIER controls for frequency counter indication of 12.000 GHz
+£0.001 GHz. DVM indication should be 12.00 Vd¢ £0.002 Vdc.

Adjust CW MARKER and CW VERNIER controls for frequency counter indication of 16.000 GHz
+0.001 GHz. DVM indication should be 16.000 Vdc +0.002 Vdc.
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Tabie 4-18. Model 86290A Performance Test Record (1 of 5)

Performance Tests

Hewlett-Packard

Model 86290A Test Performed by:
RF Plug-in

Serial Number: Date:

PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-8. FREQUENCY RANGE AND

ACCURACY TEST
CW Mode Accuracy
d. CW MARKER pointer set to
low-frequency end of each
band (Table 4-2).
Band 1 1.980 GHz 2.020 GHz
Band 2 5.980 GHz 6.020 GHz
Band 3 11.980 GHz 12.020 GHz
Band 4 1.920 GHz 2.080 GHz
e. CW MARKER pointer set to
middle of each band (Table 4-3).
Band 1 4.080 GHz 4.120 GHz
Band 2 9.180 GHz 9.220 GHz
Band 3 14.980 GHz 15.020 GHz
Band 4 9.920 GHz 10.080 GHz
. CW MARKER pointer set to
high-frequency end of each
band (Table 4-4).
and (Ta "Band 1 - 6.180 GHz 6.220 GHz
Band 2 12.380 GHz 12.420 GH=z
Band 3 17.980 GHz 18.020 GHz
Band 4 17.920 GHz 18.080 GHz
Manual Sweep Accuracy
g. START MARKER pointer at
low-frequency end of each
band (Table 4-5),
Band 1 1.970 GHz 2.030 GHz
Band 2 5.970 GH=z 6.030 GHz
Band 3 11.970 GHz 12.030 GHz
Band 4 1.920 GHz 2.080 GHz
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Table 4-18. Model 862904 Performance Test Record (2 of 5)

Model 86290A

PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-8. FREQUENCY RANGE AND

ACCURACY TEST (Cont'd)
h. STOP MARKER pointer at
high-frequency end of each
band (Table 4-6).
Band 1 6.170 GH=z 6.230 GHz
Band 2 12.370 GHz 12.430 GHz
Band 3 17.970 GHz 18.030 GHz
Band 4 17.920 GHz 18.080 GHz
Swept Frequency Endpoint
Accuracy (Table 4-7)
m. Band 1 Low +30 MHz
Band 1 High +30 MHz
n. Band 2 Low +30 MHz
Band 2 High +30 MHz
Band 3 Low +30 MHz
Band 3 High +30 MHz
Band 4 Low +80 MHz
Band 4 High +80 MHz
Marker Accuracy (Table 4-8)
Band 1 4.070 GHz 4,130 GHz
Band 2 9,170 GHz 9.230 GH=
Band 3 14,970 GHz 15.030 GHz
Band 4 9.920 GHz 10.080 GHz
4.9, FREQUENCY STABILITY TEST
Frequency Change with Temperature
(Table 4-10) 6°C to 55°C
d. Band 1 —0.5 MHz/°C +0.5 MHz/°C
Band 2 —1.0 MHz/°C —1.0 MHz/°C
Band 3 —1.5 MHz/°C —1.5 MHz/°C
Band 4 —2.0 MHz/°C —2.0 MHz/°C
Frequency Change with Line
Voltage
f.Line voltage 103 Vac (Table 4-10).
Band 1 —100 kHz +100 kHz
Band 2 —100 kHz +100 kHz
Band 3 ~—100 kH= +100 kHz
Band 4 —100 kHz +100 kHz

4-34



Model 86290A Performance Tests
Table 4-18. Model 86290A Performance Test Record (3 of 5)

PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
49 FREQUENCY STABILITY TEST (Cont'd}

g.Line voltage 127 Vac (Table 4-10).
Band 1 —100 kHz +100 kHz
Band 2 —100 kHz +100 kHz
Band 3 —100 kHz +100 kHz
Band 4 —100 kHz +100 kHz
Frequency Change with Power
Level Change (Table 4-11)
j. Band 1 —200 kHz +200 kHz
k. Band 2 —400 kHz +400 kHz
Band 3 —600 kHz +600 kHz
Band 4 —600 kHz +600 kHz
Frequency Change with 3.1 Load
SWR (Tuble 4-12).
q. Band 1 —100 kHz +100 kHz
L. Band 2 —200 kHz +200 kHz
Band 3 —300 kHz +300 kHz
Band 4 —300 kHz +300 kHz
Residual FM (Table 4-13)
W. Band 1 +10 kHz
X. Band 2 +20 kHz
Band 3 +30 kHz
Band 4 +30 kHz
4-10. POWER LEVEL AND VARIATION
TEST
Internal Leveling
d. CW minimum power. +5.0 dBm
j. Internal leveling variation
(Table 4-15).
Band 1 +0.7 dB
Band 2 +0.7 dB
Band 3 +(.8 dB
Band 4 +0.9 dB
Crystal Detector Leveling
0. Variation limits. £0.15 dB
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Table 4-18. Model 86290A Performance Test Record (4 of 5)

Model 86290A

PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-10. POWER LEVEL AND VARIATION

TEST (Cont'd)
Power Meter Leveling
v. Varlation limits. (.15 dB
4.11. RESIDUAL AM TEST
d. Below fundamental at specified
maximum power. 55 dB
4-12. SPURIOQUS SIGNALS TEST
e. Harmonically related signals. 25 dB
e. Nonharmonics. 50 dB
4-13. EQUIVALENT SOURCE SWR TEST
¢. Source match SWR. 1.9
4-14. EXTERNAL FREQUENCY
MODULATION TEST
Low Frequency FM (Table 4-16)
f. Deviation with 10 Hz modulation
frequency.
Band 1 +75 MHz
Band 2 +75 MHz
Band 3 +75 MHz
Band 4 +75 MHz
g. Deviation with 100 Hz
modualtion frequency.
Band 1 +75 MHz
Band 2 +75 MHz
Band 3 +75 MHz
Band 4 +75 MHz
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Table 4-18. Model 862904 Performance Test Record (5 of 5)

Performance Tests

PARA. DESCRIPTION LOWER MEASURED UPPER
NO. LIMIT VALUE LIMIT
4-14. EXTERNAL FREQUENCY
MODULATION TEST (Cont'd)
High Frequency FM (Table 4-17).
1. Deviation with 900 kHz
modulation frequency.
(See Figure 4-18.)
Band 1 Correct
Waveform
Band 2 Correct
Waveform
Band 3 Correct
Waveform
Band 4 Correct
Waveform
m.Deviation with 2.1 MHz
modulation frequency
(See Figure 4-19.)
Band 1 Correct
Waveform
Band 2 Correct
Waveform
Band 3 Correct
Waveform
Band 4 Correct
Waveform
4.15, AMPLITUDE MODULATION TEST
f. RF Blanking ON/OFF Ratio 30 dB
g. +bV Attenuation 30dB
i. 1 kHz Square Wave ON/OFF
Ratio 25 dB
j. 27.8 kHz Square Wave ON/OFF
Ratio 30dB
k. Symmetry
4-16 FREQUENCY REFERENCE QUTPUT
) TEST
c. CW MARKER pointer to 4.000
GHz. FREQ REF Voltage 3.998 Vdc 4.002 Vde¢
d. CW MARKER pointer to 8.000
GHz. FREQ REF Voltage 7.998 Vde 8.002 Vdc
e. CW MARKER pointer to
12.000 GHz. FREQ REF Voltage 11.998 Vdc 12.002 Vde
f. CW MARKER pointer to
16.000 GHz. FREQ REF Voltage 15.998 Vdc 16.002 Vde

4-37/4-38







Model 86290A

Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2.  This section provides adjustment procedures
for the Model 86290A RF Plug-in. These procedures
should not be performed 4s a routine maintenance
procedure, but should be used (1) after replacement of
a part or component, (2} when performance tests show
that the specifications of Table 1-1 cannot be met, or
(3) when instructed to do so in the troubleshooting
chart in Section VIII. Before attempting any adjust-
ment, allow 30 minutes warm-up time for the instru-
ment. Table 5-1 lists the adjustment controls and the
function of each control. The Factory Selected Com-
ponents are listed in reference designator order in
Table 5-2.

5-3. EQUIPMENT REQUIRED

5-4. Table 1-3 lists the equipment required for the
adjustment procedure. If the test equipment recom-
mended is not available, other equipment may be used
if its performance meets the **Critical Specifications’’
listed in the table. The test setup used for an adjust-
ment procedure is referenced in each procedure.

5-5. FACTORY SELECTED COMPONENTS

5-6. Factory selected components can be recognized
by an asterisk on the schematic diagram. The range of
values and functions are listed in Table 5-2. Selection
of these component values is covered in the adjust-
ment procedures. The exact values of the components
selected for the YTM and YTO assemblies are re-
corded on the RF Section casting.

5-7. SAFETY CONSIDERATIONS

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

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 pro-
hibited.

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

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

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

5-12. Whenever it is likely that the protection of-
fered by fuses has been impaired, the instrument must
be made inoperative and be secured against any unin-

tended operation.
WARNING l

Adjustments described herein are
performed with power supplied to
the instrument while protective cov-
ers are removed. Energy available at
many points may, if contacted, resuilt
in personal injury.

5-13. RELATED ADJUSTMENTS

5-14. Interactive control adjustments are noted in
the procedures. Table 5-3 indicates by paragraph
numbers the adjustments that must be performed if an
assembly has been repiaced or repaired, or if an ad-
Justment has been made on an assembly.
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Model 86290A

OSCILLATOR

SIN

IS INSTALLED IN THIS
INSTRUMENT. SELEC-
TED VALUES FOR A3
YTO DRIVER BOARD

MULTIPLIER

SIN
IS INSTALLED IN THIS
INSTRUMENT. SELEC-
TED VALUES FOR A2
YTM DRIVER BOARD

R 46
R 47
R 48
R 49
R 59

ARE:

ARE:
R 60

R 65¢

R 73

R 74

R 76

MADE IN U.S.A.

R 79

MADE IN US.A.

RF ALIGNMENT PROCEDURE

NOTE: This is an abbreviated procedure. For complete adjustment
procedures, see Section V in Operating and Service Manual. Allow
30 minute warmup before adjustment. For tracking adjustment only,
go directly to step 2.

1. FREQUENCY ACCURACY, A3 BOARD ADJUSTMENTS

Monitor AUX OUT frequency with counter. Select specified band.
Adjust CW and CW VERNIER for indicated voltage between 86290A
ASTP1 and 8620A/B A4 GND REF. Adjust specified controls at top
of A3 board for indicated AUX OUT frequency. Always adjust LO
contral first.
BAND AGTP1 A3 BOARD AUX OUT
{(VOLTS) ADJUSTMENTS| FREQUENCY
0.000 Band1LO 2.000 GHz
10.000 Band 1 HI 6.200 GHz
0.000 Band 2 LO 3.000 GHz
10.000 Band 2 HI 6.200 GHz
0.000 Band 3 L0 4.000 GHz
10.000 Band 3 Hi 6.000 GHz

2. TRACKING, Az BOARD ADJUSTMENTS

WWhpo L=

Set PEAK control to mechanical center. Manitor unleveled RF
OUTPUT power with swept dispiay or power meter. Select BAND 1,
2.0 - 6.2 GHz, and adjust BAND 1 LO control at top of A2 board for
maximum power over lower portion of band. Then adjust BAND 1 HI
control for maximum power over upper portion of band. Repeat
procedure for BAND 2 and BAND 3. Always adjust LO control first.

MADE IN US A,

5-2

Figure 5-1.

RF Alignment Procedure

RF Section Labels for YTO and YTM Factory Selected Components and Abbreviated
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Adjustments

Table 5-1. Controls Listed in Adjustment Sequence (1 of 2)

Adj. Para. Ref. Des. Schematic Name Function

5-19 AdR16 BAL Adjusts for zero frequency offset

5-20 A5R24 OFFSET ADJ Adjusts for zero frequency control voltage offset at low
end of Band 1.

5-20 ASR22 BAND 1 HI Adjusts {or frequency control voltage of 10.000 Vdc at
high end of Band 1.

5-20 A5RI10 BAND 2 B Adjusts frequency control voltage in Band 2.

5-20 ASR13 BAND 2 A Adjusts frequency control voltage in Band 2.

5-20 ASR2 BAND 3B Adjusts frequency control voltage in Band 3.

5-20 ASR7 BAND 3 A Adjusts frequency control voltage in Band 3.

521 A6R2 LO Adjusts 6.2 GHz switchpoint.

521 A6R& HI Adjusts 12.4 GHz switchpoint.

5-22 A3R33 ZERO Adjusts Band Switch Amplifier A3U2 offset voltage.

522 A3R4 BAND 1 LO Adjusts low-end frequency of Band 1.

522 A3R6 BAND 2 LO Adjusts low-end frequency of Band 2.

522 A3RS8 BAND 3 LO Adjusts low-end frequency of Band 3.

522 A3R3 BAND 1 HI Adjusts high-end frequency of Band 1.

5-22 A3RS BAND 2 HI Adjusts high-end frequency of Band 2.

522 A3R7 BAND 3 Hi Adjusts high-end frequency of Band 3.

5-23 A2R27 ZERO Adjusts Band Switch Amplifier A2U1 offset voltage.

3-23 AZR2 BAND I LO Adjusts for maximum power at low-end of Band 1.

5-23 A2RI BAND 1 HI Adjusts for maximum power at high end of Band 1.

5-23 AZR4 BAND 21O Adjusts for maximum power at low end of Band 2.

523 A2R3 BAND 2 HI Adjusts for maximum power at high end of Band 2.

5-23 A2R39 BAND 2 LO BIAS Adjusts for maximum power across Band 2.

5-23 A2R38 BAND 2 Hi BIAS Adjusts for maximum power across Band 2.

5-23 A2ZR6 BAND 3 LO Adjusts for maximum power at low end of Band 3.

523 A2ZRS BAND 3 HI Adjusts for maximum power at high end of Band 3.

5-23 A2R4] BAND 3 LO BIAS Adjusts for maximum power across Band 3.

5-23 AZR40 BAND 3 HI BIAS Adjusts for maximum power across Band 3.

5-24 AlQAIR4 OFFSET Adjusts YTM Bias for maximum power in Bands 2 and 3.

5-24 AllAIRY FSA Adjusts for optimum match between amplifier and
modulator.

525 A2R32 M,, Adjusts magnitude of delay compensation offset,

5-25 A2R31 M, Adjusts magnitude of delay compensation slope.

5-25 A2RZS tg Adjusts risetime of delay compensation slope.,

5-3
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Table 5-1. Controls Listed in Adjustment Sequence (2 of 2)
Adj. Para. Ref. Des. Schematic Name Function

5-25 A2R26 tg Adjusts risetime of delay compensation offset.

525 A3R34 Mg Adjusts magnitude of delay compensation offset in Band 1.

5-25 A3R41 M Adjusts magnitude of delay compensation slope in Band 1.

5-25 A3R38 1 Adjusts risetime of delay compensation slope in Band 1.

525 A3R30 to1 Adjusts risetime of delay compensation offset in Band 1.

5-25 A3R36 M3 Adjusts magnitude of delay compensation offset in Band 3.

5-25 A3R43 M3 Adjusts magnitude of delay compensation slope in Band 3.

5-25 A3R40 tg3 Adjusts risetime of delay compensation slope in Band 3.

5-25 A3R32 3 Adjusts risetime of delay compensation offset in Band 3.

5-25 A2R55 COMP BREAK Adjusts frequency at which fade-in compensation is

POINT is activated.

5-25 A2R57 COMP MAG Adjusts magnitude of fade-in compensation.

5-25 AZR6E7 TIME 2 Adjusts for sweep speed related power variations in Band 2
portion of Band 4.

5-25 A2R68 TIME 3 Adjusts for sweep speed related power variations in Band 3
portion of Band 4.

526 AlR60 SYMMETRY Optimizes 30 kHz square wave shape,

526 AIR7 1O LEVEL CLAMP Sets power at maximum CCW setting of front-panel
POWER LEVEL control.

5-26 AlRZ29 Fl Adjusts flatness at low end of band.

5-26 AlR36 Gl Adjusts flatness at low end of band,

5-26 AlR42 F2 Adjusts flatness at high end of band.

5-26 AIRSS G2 Adjusts flatness at high end of band.

5-26 A1R75 PIN UPPER CLAMF Sets maximum available current to modulator,

5-26 AlIR71 GAIN SHAPING Adjusts flatness across band with no oscillations.

5-26 AlIRI10 UPPER POWER Sets power at most CW setting of front-panel POWER

CLAMP LEVEL control with internal A1S1 position #3 OFF.

5-26 A1RS9 GAIN PRESET Sets range of front-panel ALC GAIN control.

5-28 A6R2 LO Adjusts 6.2 GHz switchpoint.

5-28 ASR22 HI Adjusts 6.2 GHz switchpoint.

528 A6R6 HI Adjusts 12,4 GHz switchpoint.

5-28 ASR2 B Adjusts 12.4 GHz switchpoint.

529 A3R63 C Offsets FREQ REF output voltage.

529 A3RS55 B Adjusts FREQ REF output voltage at high end.

5-30 A4R46 NO NAME Selected for YTOQ/YTO Driver sensitivity match.

54



Model 86290A Adjustments
Table 5-2. Factory Selected Components
Ref. Desig. Function Range of Values
*A2R60 Coarse adjustment of YTM reference resistor 100 — 2000 ohms
*A2R65 Coarse adjustment of YTM reference resistor for lower end of 500 — 25K ohms
frequency range.
*AZ2RT73 Linearity Compensation 5000 ohms — open
*A2RT4 Linearity Compensation 5000 chms — open
*A2RT6 Linearity Compensation 5000 ohms — open
*A2R79 Linearity Compensation 5000 ohms — open
*A3R46 Linearity Compensation 50K — 1M ohms
#AJRAT Linearity Compensation 10K — 100K ohms
*A3R48 Linearity Compensation 10K — 100K ohms
*A3R49 Linearity Compensation 50K — 1M ohms
*A3R59 Coarse Frequency Adjustment 100 — 5000 ohms
A4R46 FM Sensitivity Adjustment 13.3 — 316 Ohms

*Actual value selected is recorded on RF Section casting.

Table 5-3. Adjustments By Assemblies

Assembly Changed Adjustment Sections to be Perfarmed
Al 5-20
A2 5-16 through 5-24
*A3 5-16 through 5-24
Ad 5-13 and 5-24
AS 5-14,5-22, and 5-23
A6 5-15
A7 No adjustment necessary
AR No adjustment necessary
*A9 5-16 through 5-24
AlD 5-18 and 5-20
All 5-18 and 5-20
Al2 5-18 and 5-20
ATi1 No adjustment necessary
CR1 520
DC1 5-20

*NOTE: Assemblies A3 and A9 replaced together. Order HP Part Number 86290-60022.




Adjustments

5-15. ABBREVIATED RF ALIGNMENT PRO-
CEDURE

5-16. An abbreviated RF alignment procedure is
attached to the casting of the RF Section. This proce-
dure may be used in lieu of the complete tracking and
frequency adjustments in paragraphs 5-22 and 5-23. It
could be used when (1) there is a decrease in CW
power, (2) power decreases when changing sweep
speeds, or (3) when the PEAK control does not have
enough range to optimize output power. Changes in
frequency accuracy may also be corrected with this

Model 86290A

procedure. Use of this abbreviated procedure is to be
limited to minor adjustments only. If the indications
point to extensive trouble, see the complete adjust-
ment procedures or refer to Section VIII for service
and troubleshooting. Figure 5-1 shows the ab-
breviated RF alignment procedure.

5-17. LOCATION OF TEST POINTS AND AD-
JUSTMENTS

5-18. For location of adjustments and test points,
refer to Figures 5-22 through 5-26.

ADJUSTMENTS

5-19. FREQUENCY MODULATION BALANCE ADJUSTMENT

REFERENCE:

SERVICE SHEET 4, FREQUENCY MODULATION ASSEMBLY.

DESCRIPTION:

Sets voltages to establsh zero frequency offset.

DC DIGITAL VOLTMETER

B e ® @ coee

INPUT

OSCILLOSCOPE

VERT INPUT |-

SWEEP
OSCILLATOR  § FREQUENGCY COUNTER
- — RF PLUG-IN
co— | W . I
- ;__(1; r\ - 5 e m— O C —
TR INFUT
10-dB
SWEEP QUTPUT tF QUTPJT ATTENUATOR
—{
Figure 5-2. Adjustment Test Setup
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Adjustments

PR 7-7

1-2
ADJUSTMENTS R ol
SR CW'
5-19. FREQUENCY MODULATION BALANCE ADJUSTMENT (Cont’d) ‘?'\'G'MC
e
EQUIPMENT: ?d\ /
Sweep Oscillator . ... ... .. HP 8620C
RF Plug-in........ e HP 86290A
DC Digital Voltmeter ...... ... ... ... . .. HP 3460B
Frequency Counter ... .. ... ... . .. . ... HP 5340A
Oscilloscope ... ... HP 182C/1801A/1820C
10-dB Attenuator . .......... ... ... . ... HP 8491B, Option 010

PROCEDURE:
a.  Press 8620C LINE switch to ON; allow 30 minutes warm-up time.

b.  Press 8620C CW pushbutton.

c.  Connectdigital voltmeter to A4TP2 and connect ground to A4TP4. Adjust A4 Bal control A4R 16 for digital

voltmeter indication of 0.00 Vdc +=0.01 Vdc.

5-20. SWEEP CONTROL ADJUSTMENTS
REFERENCE:

SERVICE SHEET 5, SWEEP CONTROL ASSEMBLY.
DESCRIPTION:

Set ramp voltages to establish proper frequencies.
EQUIPMENT:

Use test setup in Figure 5-2.

PROCEDURE:

a.  Select Band 1. Press CW and CW VERNIER pushbuttons. Set NORM-CAL switch A5S1, at top of A5

Sweep Control Board, to CAL (towards front panel).

b.  Connect digital voltmeter to ASTP1; ground lead to ASTP3 (FREQ REF GND). Adjust 8620C CW
MARKER and CW VERNIER controls for digital voltmeter indication of 0.000 Vdc +0.001 Vdc.

c.  Connect digital voltmeter to ASTP2. Adjust A5 Offset Adj ASR24 for 0.000 Vdc + 0.001 Vdc.

d.  Connect digital voltmeterto ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for +2.625

Vdc +0.001 Vdc.
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ADJUSTMENTS

5-20. SWEEP CONTROL ADJUSTMENTS (Cont’d)

Connect digital voltmeter to ASTP2. Adjust A5 Band 1 HI A5R22 for +10.000 Vd¢ =0.001 Vdc.
Select Band 2.
Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for +4.167
Vde =0.001 Vde.

RN

Connect digital voltmeter to ASTP2. A(‘ijulst A5 Band 2 B ASRI10 for +4.167 Vdc= 0.001 Vdc.

Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for +6.500
Vde +0.001 Vdc.

Connect digital voltmeter to ASTP2. Adjust AS Band 2 A A5R13 for +10.000 Vdc =0.001 Vdec.
Repeat steps g through j to minimize errors due to control interactions.
Select Band 3.

Connect Digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for
+10.000 Vdc +0.001 Vdc.

Connect digital voltmeter to ASTP2. Adjust A5 Band 3 B ASR2 for +10.000 Vdc =0.001 Vdc.

Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for +6.500
Vde =0.001 Vdec.

Connect digital voltmeter to ASTP2. Adjust A5 Band 3 A A5R7 for +0.667 Vdc +0.001 Vde.
Repeat steps m through p to minimize errors due to control interactions.
Set 86290A NORM-CAL switch A5S1 to NORM position.

Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for 0.000
Vde = 0.001 Vdc.

Connect digital voltmeter to ASTP2. Digital voltmeter should indicate 0.000 Vdc +0.005 Vdc for 8620C set
to Band 1, Band 2, and Band 3.

Connect digital voltmeter to ASTP1. Adjust 8620C CW MARKER and CW VERNIER controls for + 10.000
Vdec £0.001 Vde.

»

Connect digital voltmeter to ASTP2. Digital voltmeter should indicate + 10.000 Vdc x0.005 Vdc for 8620C
set to Band 1, Band 2, and Band 3.
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ADJUSTMENTS

5-21. STOP SWEEP ADJUSTMENTS
REFERENCE:

SERVICE SHEET 6, STOP SWEEP ASSEMBLY.
DESCRIPTION:

Adjust 86290A for proper sequential sweep operation.
EQUIPMENT:

Use Test setup in Figure 5-2.

PROCEDURE:

a. Set controls as follows:

8620C:
BAND Band 4
MODE . e AUTO
TRIGGER .. i e e e INT
TIME-SECONDS ... 1 — .01
TIME-SECONDS Vernier. ... ...ty Fully clockwise

b. Press 8620C LINE pushbutton ON. Press CW pushbutton. Set CW MARKER to low-end of scale.

¢.  Connect digital voltmeter to A6TPS; ground lead to ASTP3 (FREQ REF GND).

d.  Adjust A6 LO control A6R?2 for digital voltmeter indication of +2.625 Vdc +0.002 Vdc.

e. Connect digital voltmeter to A6TP4. Adjust A6 HI control A6R6 for +6.500 Vdc +0.002 Vdc.

f.  Press 8620C FULL SWEEP pushbutton. Connect oscilloscope Channel A to A6TP1 and Channel B to

A6TP2. Display should appear as shown in Figure 5-3. Time durations shown are typical; actual times
measured may vary slightly.
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ADJUSTMENTS

5.21. STOP SWEEP ADJUSTMENTS (Cont’d)

Oms 123ms 20ms 4.8ms

Figure 5-3. Stop Sweep Timing Waveform

5-22. YTO FREQUENCY RANGE ADJUSTMENTS

REFERENCE:

SERVICE SHEET 3, YIG TUNED OSCILLATOR DRIVER ASSEMBLY.
DESCRIPTION:

Set endpoint frequencies for each band.

EQUIPMENT:

Use adjustment test setup in Figure 5-2.

PROCEDURE:

NOTE

If A3 YTO Driver Assembly or A3U2 Band Switch Amplifier have been
replaced, perform the following adjustment. If not, go to step a and pro-
ceed with YTO Frequency Adjustments.

(1) With 8620C LINE switch OFF, remove A5 SWEEP CONTROL Assembly.

(2) Press 8620C LINE switch ON.
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ADJUSTMENTS

5-22. YTO FREQUENCY RANGE ADJUSTMENTS (Cont’d)

{3) Connect DVM HIGH lead to A3TP1 and LOW lead to A3TP3.
(4)  Adjust A2 ZERO control A2R33 for DVM indication of 0.0000 Vdc =0.0001 Vdec.
(5) Press 8620C LINE switch OFF. Reinstall A5 SWEEP CONTROL Assembly.
a. Press 8620C LINE switch ON. Press CW and CW VERNIER pushbuttons. Select Band 1.
b.  Connect digital voltmeter to A5TP1; ground lead to ASTP3 (FREQ REF GND).

¢.  Adjust CW MARKER and CW VERNIER controls for digital voltmeter indication of 0.000 Vde= 0.001
Vde.

d.  Adjust A3 Band 1 LO control A3R4 for a frequency counter indication of 2.000 GHz +1 MHz.
€. Select Band 2. Adjust A3 Band 2 LO control A3R8 for 6.000 GHz +1 MHz.
f.  Select Band 3. Adjust A3 Band 3 LO control A3R26 for 12.000 GHz +1 MHz.

g.  Adjust8620C CW MARKER and CW VERNIER controls for a digital voltmeter indication of + 10.000 Vdc
+0.001 Vde.

h.  Select Band 1. Adjust A3 Band 1 HI control A3R3 for a frequency indication of 6.200 GHz +1 MHz.
1. Select Band 2. Adjust A3 Band 2 HI control A3R7 for 12.400 GHz +1 MHz.
j. Select Band 3. Adjust A3 Band 3 HI control A3R25 for a frequency indication of 18.000 GHz = ! MHz.

k. Repeat steps ¢ through j until adjustment errors between voltage and frequency readings are at a minimum.

5-23. YTM SLOW SPEED TRACKING ADJUSTMENTS
REFERENCE:
SERVICE SHEET 2, YIG TUNED MULTIPLIER DRIVER ASSEMBLY.

DESCRIPTION:

Adjusts YTM tracking for optimum power across all bands at slow sweep speeds.
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ADJUSTMENTS

5-23. YTM SLOW SPEED TRACKING ADJUSTMENTS (Cont’d)

POWER
DC DIGITAL VOLTMETER METER OSCILLOSCOPE
P piitadhithit i b i) Ptk
f | — . Z-A¥IS
S T
@@ &copee el Di
INPUT K _,—
BOAHDA(%J-EﬁT%wSEE\ AZTRS INFUT P T Y LI
SWEEP ASTP3 iGN L o
OSCILLATOR SN
Z-AX\S‘: " i THERM .: T III:DIII
PEN LT ‘j-;_. s—— ! o PLUG-IN it ”ﬁu
== CRYSTAL
ce—- = —eylpoee “ DETEGTOR
SWEEP AF 10-dB APC-7 TON
out LOU“‘UT ATTENUATOR | MALE ADAPTER J
— - [T
Figure 5-4. YTM Slow Speed Tracking Adjustment Test Setup
EQUIPMENT:
Sweep Oscillator . ... .. . e HP 8620C
RFE Plug-in . .. ... e HP 86290A
10-dB Attenuator . ... ... e HP 8491B, Option 010
PowWer Meter . o e HP 432A
Thermistor MoUNt . .. . ... e e HP 8478A
APC-7to N Male Adapter. . . ... .. i HP 11525A
Crystal Detector . ... . . HP 8470A
O8CIHIOSCOPE v\ttt HP 182C/1801A/1820C
NOTE
The following procedure assumes YTO Frequency Range Adjustments in
Paragraph 5-22 have been performed.
PROCEDURE:

a. Set controls as follows:

8620C:
BAND L. Band 3
MODE . . e AUTO
TRIGGER .. . INT
TIME-SECONDS ... . i e 1 — .01
TIME-SECONDS Vernier ..... .............. ... ..., Fully counterclockwise
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ADJUSTMENTS

Adjustments

5-23. YTM SLOW SPEED TRACKING ADJUSTMENTS (Cont’d)

86290A:
RE ON
AL INT
POWER LEVEL . ... .. .. ... i Fully clockwise
PEAK Midrange
SLOPE-OFF . . e OFF

NOTE
DO NOT change PEAK control setting during this adjustment.

NOTE

If A2 YTM Driver Assembly or A2U1 Band Change Amplifier have been replaced,
perform the following adjustment. If not, go to step b and proceed with slow
speed tracking adjustments.

YTM Tracking Offset Adjustment

(1)

(2)
(3)
)

Adjust A2 ZERO control A2R27 for DVM indication of 0.0000 V dc +0.0001 V.

Connect DVM as shown in Figure 5-4 with HIGH lead connected to A2TPI and LOW lead to
A2TP3.

Remove A5 SWEEP CONTROL Assembly. Press 8620C LINE switch ON. Select Band 1.

Press 8620C LINE switch to OFF, Reinstall A5 SWEEP CONTROL Assembly. Press 8620C
LINE switch ON. Select Band 3.

Connect equipment as shown in Figure 5-4 with oscilloscope connected to 86290A RF QUTPUT.

Install A2 YTM Driver Assembly on extender board (Figure 1-1). Set ALC Function switch AS5SI
Position #3 Up (ON).

NOTE

If this adjustment is being performed due to replacement of A12 YTM
assembly and new values for A2R60 and A2R65 are not known, proceed
with step c. If new values for A2R60 and A2R65 are provided (See Figure
5-1), install new values and go to step i. If adjustment is being performed
for reasons otherthan A12 YTM Assembly replacement, go directly to step
i.
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ADJUSTMENTS

5-23. YTM SLOW SPEED TRACKING ADJUSTMENTS (Cont'd)

C.

Set 86290A A2 controls as follows: (See Figure 5-25 for location of controls.)

O CONtIOl ..o ... One-quarter turn clockwise
1S COMEEOL .« et e e e Midrange
Ms control ... . e Fully counterclockwise
Mo COntrol ... e Fully counterclockwise
COMPMAGceontrol ... o Fully counterclockwise
COMP BREAK POINT control ......... ... ... oot Fully counterclockwise
Band 1 LO control .. ..o e Midrange
Band 1 Hl control ... ... Midrange
Band 2 LO control . ... .. e Midrange
Band 2 HI control . ... ... Midrange
Band 3 LO control ... .. e Midrange
Band 3 Hl control ... .. ... . s Midrange

Connect digital voltmeter to A2TP4; ground lead to ASTP3 (FREQ REF GND). Press 8620C LINE switch
ON.

Press 8620C CW pushbutton. Adjust CW MARKER control for digital voltmeter indication of 0.0 Vde +0.1
Vde (approximately 16 GHz).

Set 8620C MARKER switch to INTEN and press FULL SWEEP pushbutton.

Replace A2R60 with a zero-to-2000 ohm 1% potentiometer. Adjust resistance (nominal value 1000 ohms)
for maximum power at MARKER frequency. Measure resistance of potentiometer and replace with
fixed-value resistor.

Select Band 1. Replace A2R65 with a zero-to-50K ohm 1% potentiometer. Adjust resistance {nominal value
25K ohms) for optimum power across band. Measure resistance of potentiometer and replace with fixed-
value resistor.

Adjust A2 Band 1 LO control A2R2 for maximum power at low-frequency end of Band 1. Adjust A2 Band 1
HI control A2R1 for maximum power at high-frequency end of Band 1.

Select Band 2. Adjust Band 2 LO control A2R4 for maximum power at low-frequency end of Band 2.-Adjust
A2 Band 2 HI control A2R3 for maximum power at high-frequency end of Band 2.

Adjust A2 Band 2 LO Bias A2R39 and A2 Band 2 HIBias A2R38 controls for maximum power across
Band 2.

Repeat steps j and k.

Select Band 3. Adjust Band 2 LOW control A2R6 for maximum power at low frequency end of Band 3.
Adjust Band 3 HI control A2R5 for maximum power at high-frequency end of Band 3.

Adjust A2 Band 3 LO Bias A2R4! and A2 Band 3 HI Bias A2R40 controls for maximum power across
Band 3.
Repeat steps m and n.

Disconnect oscilloscope and connect power meter to 86290A RF OUTPUT.
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ADJUSTMENTS

5-23. YTM SLOW SPEED TRACKING ADJUSTMENTS (Cont'd)
q. Set A5S1 ALC Function switch position # 3 Down (OFF).
r. Adjust 86290A POWER LEVEL, PEAK, and SLOPE controls for maximum leveled power,

s.  Set 8620C MODE switch to MANUAL. Slowly rotate MANUAL control over full range while monitoring
power meter indication.

t.  Minimum power point should be greater than +5 dBm.

NOTE

The following adjustments should be performed only when A10, A10A1, or
A11 have been repaired or replaced.

5-24. YTM BIAS CONTROL AND AMPLIFIER FREQUENCY SELECTIVE ATTENUATOR (FSA)
ADJUSTMENTS ;1) (0 1.5 thamis
REFERENCE;

SERVICE SHEET 9, YTM BIAS CONTROL ASSEMBLY.

SWEEP
OSCILLATOR OSCILLOSCOPE
E T
.‘O [S 2N o] (] Om
m‘_
Sweep EXTENDER
our CABLE
)
To A . Y |RF THERMISTOR
- 50 PLUG-IN MOUNT mm;u ;ww
-8R
"F CRYSTAL ™
ouTeLT APC-7 TO DETECTOR
10-dB | NMALE
ATTENUATOR ; ADAPTER
- T~ = =T}
. »

Figure 5-5. YTM Bias Control and FSA Adjustment Test Setup

DESCRIPTION:

Adjusts YTM bias control and frequency selective attenuator (FSA) voltages for optimum performance.
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ADJUSTMENTS

5.24. YTM BIAS CONTROL AND AMPLIFIER FREQUENCY SELECTIVE ATTENUATOR (FSA)
ADJUSTMENTS (Cont'd)

EQUIPMENT:
Sweep Oscillator ... ... v HP 8620C
RE PIUE-IN . oot HP 86290A
POWET MEIEL . . ottt e e s HP 432A
Thermistor MOUIL . . . o vttt et i e e HP 8478A
APC-7to N Male Adapter .. . ... oot HP 11525A
OscilloSCOPe ... oo ot HP 182C/1801A/1820C
10:1 Divider Probe . ..ot HP 10004A
10-dB Attenuator . ................ e HP 8491B, Option 010
Crystal DetectOr ... ..ot HP 8470A
Extender Cable .. .. HP 8620-60032

PROCEDURE;

a. Remove RF section (see Figure 8-10).

b. Remove cover plate from RF section to gain access to assemblies in RF section. Reconnect gray cable W2 to
Al board and blue cable W3 to A4 board and install Al, A2, A3, and A4 boards.

c.  With RF section on its side (exposed assemblies upward) and remaining part of Plug-in right side up,
reconnect flexible cable W1 and reconnect cable W10 to rear of RE OUTPUT connector J1.

d. Set controls as follows:

83620C:
BAND e e e e Band 4
MODE o e AUTO
TRIGGER . .ot e e e e INT
TIME-SECOND S . . . ot e e 1 — .01
TIME-SECONDS Vernier. ... ..ot Fully clockwise
86290A:
RE o e e e ON
ALC e INT
POWER-LEVEL ... e e e s Twelve o’clock

e. Connect equipment as shown in Figure 5-5 with oscilloscope, crystal detector, and 10-dB attenuator
connected to RF QUTPUT. Press 8620C LINE switch to ON.

f.  Set POWER LEVEL control for maximum leveled power.
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ADJUSTMENTS

5-24. YTM BIAS CONTROL AND AMPLIFIER FREQUENCY SELECTIVE ATTENUATOR (FSA)
ADJUSTMENTS (Cont’d)

g.

Set PEAK control to obtain optimum flatness of signal disptayed on CRT (18.0 GHz is the most critical
point).

Disconnect crystal detector and connect power meter/thermistor mount to 10-dB attenuator as shown in
Figure 5-5.

Press 8620C CW pushbutton and set 86290A POWER LEVEL control to obtain a power meter reading of
approximately — 15 dBm (-5 dBm at RF OUTPUT connector).

With 10-dB attenuator and thermistor mount still connected to RF OUTPUT connector, connect oscilloscope
Channel B input to A10A1TP1,

Press 8620C MARKER SWEEP pushbutton and set OFFSET control A10A1R4 (Figure 8-40) fully
clockwise.

Adjust OFFSET control A10A1R4 counterclockwise until CRT trace is at maximum voltage in Bands
2 and 3 portion of Band 4 sweep. Display should appear as shown in Figure 5-6.

Set oscilloscope vertical gain to most sensitive range and adjust vertical position control to center the display.
Press 8620C MARKER SWEEP pushbutton. Set START MARKER pointer to 6.2 GHz and adjust OFFSET
control A10A1R4 back and forth very slightly to insure that voltage at A1OA1TP1 is maximum across entire
display.

Select Band 1. Set 8620C START MARKER Pointer to 2 GHz and STOP MARKER Pointer to 4 GHz.
Set FSA control A11AIR7 (Figure 8-39) fully counterclockwise.

Slowly adjust FSA control clockwise until a distinct sudden voltage level change occurs approximately
between 2.2 GHz and 2.5 GHz on the CRT display (see Figures 5-7 and 5-8).

Continue turning FSA control clockwise one full turn.

Remove Al, A2, A3, and A4 boards. Disconnect gray cable W2 from A1 board and blue cable W3 from A4
board.

Disconnect flexible cable W1 and RF cable W10.

Install RF section in 86290A (see Figurc 8-47).
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ADJUSTMENTS

5-24. YTM BIAS CONTROL AND AMPLIFIER FREQUENCY SELECTIVE ATTENUATOR (FSA)
ADJUSTMENTS (Cont’d)

Before Sudden
Change \
e T e o Retrace
e N N L Sy | 1Y) -
— OV
Figure 5-6. Pin Modulator Drive Voltage With Figure 5-7. Pin Modulator Drive Voltage With
Multiplier Bias Correctly Adjusted FSA4 Counterclockwise

After Sudden

Change
S|

Figure 5-8 Pin Modulator Driver Voltage With
FSA Correctly Adjusted




Model 86290A Adjustments

ADJUSTMENTS

5-25. YTM AND YTO DELAY COMPENSATION ADJUSTMENTS

REFERENCE:

SERVICE SHEET 2, YTM DRIVER ASSEMBLY.
SERVICE SHEET 3, YTO DRIVER ASSEMBLY.

DESCRIPTION:

These adjustments compensate for the delay inherent in the magnetic circuits. Slope and offset controls provide
lead or lag currents for the frequency control current applied to the YTO.and YTM assemblies.

SWEEP RF
OSCILLATOR PLUG-IN OSCILLOSCOPE
‘c I .
C‘ [ ] °
o 0 0 o of= g 9 .| Ext
1 = = = — ; HORIZ
[co=— — —ejp - eQ = | PUT
RF —~ “\
ouTPUT HEI X N L)
N
(SRS
— iNEEBEE
)
was aporTon crysTAL
L ATTENUATCR MALE ADAFPTER
= { T
. y,

Figure 5-9. Delay Compensation Adjustment Test Setup

EQUIPMENT:
Sweep Oscillator .. ... ... ... HP 8620C
REPlug-in ..o oo HP 86290A
Oscilloscope ... .o HP 182C/1801A/1820C
10-dB Attenuator .. ............. ... ... HP 8491B, Option 010
APC-7to N Male Adapter . . ......... ... .o, HP 11525A
Crystal Detector ... ... . . . HP 8470A
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ADJUSTMENTS

5-25. YTM AND YTO DELAY COMPENSATION ADJUSTMENTS (Cont’'d)

PROCEDURE:

a.

Set 8620C controls as follows:

BAND . e Band 2
MODE . AUTO
TRIGGER . INT
TIME-SECONDS . .. e 1 — 01
TIME-SECONDS Vernier ......... ... ... ... ... ... Fully counterclockwise

Press 8620C LINE switch ON. Adjust 86290A PEAK control for maximum output power.

Slowly rotate 8620C TIME-SECONDS Vernier to fully clockwise position while observing oscilloscope
display. Adjust A2 Mo control A2R32 to maintain constant power level at 3 divisions from left side of
display.

With 8620C TIME-SECONDS Vernier fully clockwise, adjust A2 Ms control A2R31 for maximum power
across band.

Vary TIME-SECONDS Vernier while observing power variations across band. Adjust A2 Ms control to
minimize variations at high end of band and A2 ts control A2R25 to minimize variations at low end of band.
Do not adjust for variations in first or last one-quarter division of display.

Repeat steps ¢, d, and e to minimize power variations due to changes in sweep speed.

Adjust A2 to control A2R26 to minimize power variations in first and last one-quarter divisions of display.

Select Band 1.

Set 8620C TIME-SECONDS Vernier fully counterclockwise. Adjust A2 Band 1 LO A2R2 and A2 Band 1 HI
A2R1 controls for maximum power across band.

Slowly rotate 8620C TIME-SECONDS Vernier fully clockwise while observing oscilloscope display.
Adjust A3 Mol control A3R20 to maintain constant powerlevel at 3 divisions from left side of display.

Adjust A3Ms! control A3R21 for maximum power across band.

Vary TIME-SECONDS Vernier while observing power variaiions across band. Adjust A3 Msl control to
minimize variations at high end of band and A3 ts1 control A3R6 to minimize variations at low end of band.
Do not adjust for variations in first or last one-quarter division of display.

Repeat steps j through | to minimize control interactions.

Adjust A3 tol control A3RS to minimize power variations in first and last one-quarter divisions of display.

Select Band 3. Set TIME-SECONDS Vernier fully counterclockwise. Set 86290A A2 Comp Break Point
A2R55 and A2 Comp Mag A2R57 controls fully counterclockwise.

Adjust A2 Band 3 LO and A2 BAND 3 HI controls for maximum power across band.
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ADJUSTMENTS

5-25. YTM AND YTO DELAY COMPENSATION ADJUSTMENTS (Cont’d)

q.

Slowly rotate 8620C TIME-SECONDS Vernier fully clockwise while observing oscilloscope display.
Adjust A3 Mo3 control A3R34 to maintain constant power level at 3 divisions from left side of display.

Adjust A3 Ms3 control A3R35 for maximum power across band.

Vary TIME-SECONDS Vernier while observing power variations across band. Adjust A3 Ms3 control to
minimize variations in center four divisions of display.

Adjust A3 ts3 control A3R28 to minimize variations at low end of band. Disregard any high end variations.

Repeat steps n through t to minimize control interactions. Adjust A3 to3 control A3R27 to minimize power
variations in first and last one-quarter divisions of display.

Set 8620C TIME-SECONDS Vernier fully counterclockwise. Note display on oscilloscope. Set TIME-
SECONDS Vernier fully clockwise and note point where high-frequency end rolls off.

Adjust A2 Comp Break Point control A2R55 clockwise to move compensation break point lower in
frequency to point indicated in Figure 5-10.

Adjust A2 Comp Mag control A2R57 to bring bottom trace up to coincide with top trace.

BREAK POINT

.1SEC SWEEP TIME

.01 SEC SWEEP TIME

Figure 5-10. Fast Sweep Compensation Waveform

Select Band 4 on 8620C. While varying TIME-SECONDS Vernier over full range, adjust A2 TIME 2 control
AZR68 to minimize sweep speed related power variations in the Band 2 portion of the display. Adjust A2
TIME 3 control A2R67 to minimize power variations in the Band 3 portion of the display.

Recheck sweep speed related power variations in all Bands. It may be necessary to readjust A2 TIME 2 and
A2 TIME 3 controls so that best performance is achieved in all bands.




Adjustments Model 86290A

ADJUSTMENTS

5-26. ALC ADJUSTMENTS USING 8755A SWEPT AMPLITUDE ANALYZER
REFERENCE:

SERVICE SHEET 1. A1 ALC ASSEMBLY

DESCRIPTION:

A Model 8755A Swept Amplitude Analyzer is used to adjust HI and LO LEVEL CLAMP and SYMMETRY
controls. SYMMETRY is adjusted so square-wave modulation is symmetrical over full range of POWER LEVEL
and SLOPE controls. PIN UPPER CLAMP is adjusted for optimum flatness of oscilloscope trace. LO LEVEL
CLAMP sets the minimum power level. Compensation Amplifier adjustments F1, F2, G1 and G2 are adjusted to
cancel frequency dependence of the internal coupler and detector. GAIN SHAPING potentiometer is used to
provide the best flatness without oscillations. UPPER POWER CLAMP is adjusted for maximum level power.
GAIN PRESET adjustment is set so trace is free of oscillations over full rotation of POWER LE VEL control.

SWEPT AMPLITUDE

SWEEP RF ANALYZER/
QOSCILLATOR PLUG-IN OSCILLOSCOPE
|:_ . R Z-AXIS/MKR; PEN LIFT Z-AXIS .
!ooc-oo_t'.ki . -
e IR o e
i - — POWER .
ety 00 METER u| WA
es
S W i Q : B
| R o <
mey 8
ane - - -t
$ s e
a | wmopbuLaToR
INPLT DRIVE

27 G kHz
THERMISTOR
MOUNT

10-dB
ATTENUATOR DETECTOR

- [T—— -4

Figure 5-11. 8755A Calibration Test Setup
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5-26. ALC ADJUSTMENTS USING 8755A SWEPT AMPLITUDE ANALYZER (Cont’'d)

NOTE

Equipment listed is for four test setups, Figures 5-11, 5-12, 5-14 and 5-15. If
equipment listed is not available, go to paragraph 5-27 and perform alter-
nate ALC adjustments.

EQUIPMENT:
Sweep Oscillator .. ... .. HP 8620C
RE Plug-in . ... HP §86290A
Oscilloscope . ... .. HP 182C/1801A/1820C
Swept Amplitude Analyzer/Oscilloscope ..................... HP 8735A/182C
DeteCtOr . HP 11664A
Power Meter ... ... .. . . . HP 432A
Thermistor Mount . ... ... .. . .. . . . . e HP 8478B
Crystal Detector ... ... ... . e HP 8470A
APC-7Tto NMale Adapter ... ... ... ... . . ... ... HP 11525A
10-dB Attenuator . .......... ... . i HP 84918, Option 010
J-dB Attenuator .. ... e HP 8491B, Option 003
BNC TEE ... HP 1250-0781

PROCEDURE:

1. 875354 Calibration

a.  Connect equipment as shown in Figure 5-11 with power meter connected to 86290A RF OUTPUT. Do not
connect 8755A MODULATOR DRIVE to 8620C EXT AM input.

NOTE

If 8755A MODULATOR DRIVE is connected to 8620C EXT AM input, there
will be a 3 dB error in the power meter indication.

b. Set controls as follows:

8620C:
BAND . Band 4
86290A:
RE ON-OFF ... e ON
ALC INT
SLOPE . ...\ oot OFF
8755A:
OFFSET-CAL ...\t OFFSET (ON)
OFFSET dB . ... o i e ~10
ABIDIV 25
DISPLAY . . oottt e A
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ADJUSTMENTS

5-26. ALC ADJUSTMENTS USING 8755A SWEPT AMPLITUDE ANALYZER (Cont’d)

Press 8620C LINE pushbutton to ON. Press CW pushbutton. Set CW MARKER pointer to 2 GHz,

Adjust 86290A POWER LEVEL control for power meter indication of —10 dB (0 dB minus 10-dB
attenuator).

Disconnect power meter. Connect 8755A A input to 86290A RF OUTPUT and MODULATOR DRIVE to
8620C EXT AM input.

Using OFFSET control, adjust trace dot to center-line of 8755A CRT and mark position with grease pencil.
Disconnect 8755A (including MODULATOR DRIVE), Connect power meter to 86290A RF OUTPUT.
Set CW MARKER potnter to 4 GHz.

Adjust 86290A POWER LEVEL control for power meter indication of —10 dB.

Disconnect power meter. Connect 8755A A input to 86290A RF OUTPUT and MODULATOR DRIVE to
8620C EXT AM input.

Mark position of trace dot on 8755A CRT with grease pencil.

Repeat this process at 2 GHz intervals across full band.

After 8755A CRT has been marked at 2 GHz intervals across full band, connect all marks, using grease
pencil, to form a calibration line across CRT, representing the frequency response of the 8755A and 11664A
Detector. This calibration line will be used to set 86290A RFF OUTPUT flatness.

LO LEVEL CLAMP and SYMMETRY Adjustments

Remove 86290A from mainframe. Remove AT Board and disconnect gray cable W2 from A1J1. Remove
extender board from bottom side of 86290A.

Reinstall 86290A in mainframe. Reconnect W2 to A1J1 and install Al Board on extender board.
Preset adjustments as tollows (Component Location, Figure 5-24).

Al ALC Assembly:

PIN (PIN UPPER CLAMP) ... ... ... . ... ... ... .. ... Fully counterclockwise
SYMM (Symmetry) ... Midrange
HI {UPPER LEVEL CLAMP) ........... ... ........ Fully counterclockwise
LO (LO LEVEL CLAMP) ................ 1/8th turn clockwise from midrange
Fland F2 ... .. ... ... ... Four turns clockwise from fully counterclockwise
Gland G2 . ... ... .......... Four turns clockwise from fully counterclockwise
GAIN SHAPING . e Midrange
GAIN PRESET . . .. Midrange
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ADJUSTMENTS

5-26. ALC ADJUSTMENTS USING 8755A SWEPT AMPLITUDE ANALYZER (Cont’d)

ALC Function switch A1S1 (Figure 3-12):

Postion 1 .. ... . {Down) OFF
PosSItiOn 2 . e e {Down) OFF
POsSition 3 . . .. {Up) ON
Position 4 . .. {Up) ON
PoSition 5. . e {Down) OFF
8620C:
BAND Band 4
TIME-SECONDS . ... .. 1 — .01
MODE . .. e AUTO
TIME-SECONDS Vernier......... ... .. Fully clockwise
86290A.:
POWER LEVEL . ....... ... ... . ... .. . Fully counterclockwise
ALC SLOPE . .. e OFF
AL e e INT
RE ON-OFF . . e ON
8755A:
OFFSET-CAL ... OFFSET (ON)
OFFSET dB . ..o -10
AB DIV 5
IS P LAY L A

SWEPT AMPLITUDE

SWEEP RF ANALYZER!
OSCILLATOR PLUG-IN OSCILLOSCOPE
- I N
- . .
- A A 5 e u . Z-AXIS MKR PEN LIFT Z-AXIS
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e - eyly e o
ExT SWEEP RF i : _w
Al ouT GUTPUT s So@ce W
>H >l
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amin- - -m
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\, )
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Figure 5-12. ALC Adjustments Setup Using 8755A Swept Amplitude Analyzer
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ADJUSTMENTS

5.26. ALC ADJUSTMENTS USING 8755A SWEPT AMPLITUDE ANALYZER (Cont'd)

d.

Connect equipment as shown in Figure 5-12,
Press 8620C LINE pushbutton ON.

Adjust SYMMETRY control A1R60 to set power level to —5 dBm at highest power point. There should be
no holes or band discontinuties at switch points. (Disregard slope of display).

Rotate POWER LEVEL control clockwise to set power level to +5 dBm at 18.0 GHz.

Rotate SLOPE control clockwise until slope of trace is + 5 dB from low end (2.0 GHz) to high end (18 GHz).
(2.0 GHz = 0 dB and 18.0 GHz = +5 dB.)

Rotate POWER LE VEL control counterclockwise until power is ¢ dBm at high end (18 GHz). Low end (2.0
GHz) should be at —5 dBm. If not, adjust SYMMETRY control until slope is +5 dB from low end to high
end.

Rotate SLOPE and POWER LE VEL controls fully counterclockwise. Note power level. If necessary, adjust
L.O LEVEL CLAMP control AIR7 so that highest power point of trace is —5 dBm.

Repeat steps ¢ through f until low level poweris at —5 dBm (maximum) and conditions in step e are obtained.

Internal Coupler/Detector Compensation

Set 86290A controls as shown in step 2c. Set 8755A dB/DIV to .25. Press 8620C CW pushbutton; set CW
MARKER pointer to 2.0 GH..

Rotate POWER LEVEL control clockwise to align trace dot with calibration line drawn in step 1. Press
8620C FULL SWEEP pushbutton. Display should be similar to either Waveform 1 or Waveform 2 of Figure
5-13.

NOTE

If display is similar to Waveform 1, use procedure in step ¢; use procedure
in step d for displays similar to Waveform 2. Due to interaction of controls,
some iteration may be necessary.

Adjustments for Waveform 1 (Figure 5-13):
(1) Adjust F1 control A1R29 and G1 control AIR36 so the first three-quarters of the trace conforms to
shape of calibration line drawn in step I (WAVEFORM 3).

(2) Adjust F2 control A1R42 and G2 control AIRSS to shape last portion of trace. (Typical adjusted
response is shown as WAVEFORM 4).

Adjustment for Waveform 2 (Figure 5-13):

(1)  Adjust F2 control A1R42 and G2 control A1R3535 so the first three-quarters of the trace conforms to
shape of calibration line drawn in step 1 (WAVEFORM 3).

(2) Adjust F1 control A1R29 and GI control A1R36 to shape last portion of trace. (Typical adjusted
response is shown as WAVEFORM 4.)
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ADJUSTMENTS

5-26. ALC ADJUSTMENTS USING 8755A SWEPT AMPLITUDE ANALYZER (Cont’d)

WAVEFORM 1 WAVEFORM 2

WAVEFORM 3 WAVEFORM 4

Figure 5-13. Detector Compensation Adjustment Waveforms

e.  With compensation adjustment complete, peak-to-peak variation of display should be less than 1.8 dB
(<+.9 dB).

f. Set 8755A dB/DIV to 5. Set display to centerline using OFFSET control.

2. Adjust 86290A POWER LEVEL control to set power level at +5 dBm on 8755A.

h.  Set dispiay to centerline on 8755A using OFFSET contrel. Set dB/DIV to .25.

Peak-to-peak variation of display should be less than 1.8 dB (+0.9 dB).

Recheck step 2 to ensure that the LO LEVEL CLAMP and SYMMETRY adjustments have not
changed.

4. PIN UPPER CLAMP and GAIN SHAPING Adjustments

a. On RF Plug-in front panel, set SLOPE to OFF and POWER LEVEL fully counterclockwise. ,

b.  Set 8755A dB/DIV to 5.
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ADJUSTMENTS

5-26. ALC ADJUSTMENTS USING 8755A SWEPT AMPLITUDE ANALYZER (Cont’d)

Ln

Rotate PIN UPPER CLAMP potentiometer ATR75 clockwise until display starts to become unleveled.
Rotate PIN UPPER CLAMP potentiometer counterclockwise approximately 10°.

Rotate GAIN SHAPING potentiometer A IR71 over full range to locate position that gives best flatness with
no oscillations while rotating POWER LEVEL control over full range.

UPPER POWER CLAMP Adjustment

Set position # 3 of ALC Function switch A1S1 Down (OFF).

Select Band 1.

Rotate POWER LEVEL control fully clockwise.

Adjust front-panel PEAK control for maximum unleveled power across band.

Adjust UPPER POWER CLAMP (HI) potentiometer A1R10 so power is either leveled to + 11 dBm or to
same level as the mimmum unleveled power point of the band, whichever is less.

NOTE

Trace may be level with the UPPER POWER CLAMP fully coun-
terclockwise.

Reset position # 3 of ALC Function switch A1S1 Up (ON).

GAIN PRESET Adjustment

SWEEF RF
OSCILLATOR PLUG-IN OSCILLOSCOPE
gEmm———
I | .
r e | Z-AXIS.MKR-PEN LIFT
= I ] g - ; S
- e o . EXT
ce ey ® o
SWEER AF EXT A
ouT QUTPUT | INPUT

APC-7 TO
10-dB N MALE CRYSTAL
ATTENUATOR ADAPTER DETECTOR

¥

Figure 5-14. GAIN PRESET Adjustment Setup
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ADJUSTMENTS

5-26. ALC ADJUSTMENTS USING 8755A SWEPT AMPLITUDE ANALYZER (Cont'd)

a.

b.

Connect equipment as shown in Figure 5-14.
Select EXT ALC on plug-in and rotate ALC GAIN control fully counterclockwise, then rotate clockwise 15°.

Select 0.2 VOLTS/DIV sensitivity on oscilloscope. Set oscilloscope input switch to GND, set trace to top
graticule line, then return input switch to DC.

Rotate GAIN PRESET control AIR59 fully clockwise.
Rotate POWER LEVEL control slowly over entire range and look for oscillations on oscilloscope display.
If oscillations occur, adjust GAIN PRESET counterclockwise until oscillations just disappear.

Rotate POWER LEVEL control slowly through full range. As POWER LEVEL control is rotated, oscilla-
tions may occur, (See Figure 3-9.)

NOTE
Flatness may degrade at maximum and minimum power levels.

If oscillations occur, continue to adjust GAIN PRESET counterclockwise to remove all oscillations over full
range of POWER LEVEL control,

Power Meter Leveling Check

SWEEP RF
OSCILLATCR PLUG-IN

oo o o= g ol
- e - EXT RECCRCER |
0 = — 0] o . @ el SuTRUT
I e
RF =
olteuT
’
10-dB THERMISTOR
ATTENUATOR MOUNT
- — —h

Figure 5-15.  Power Meter Leveling Setup

Connect equipment as shown in Figure 5-15.
Select Band 4.

Ensure that power meter indication is level with +0.15 dB, and without 'oscillations. over fuil range
of POWER LEVEL control.

If oscillations occur, adjust GAIN PRESET control AI1R59 counterclockwise. (See step 6f).
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ADJUSTMENTS

5-27. ALC ADJUSTMENTS (Alternate Procedure)

REFERENCE:
SERVICE SHEET 1, Al ALC ASSEMBLY

DESCRIPTION:

usted so square wave modulation is symmetrical over full range of POWER LEVEL and

Symmetry is adj
of oscilloscope trace. LO LEVEL

SLOPE controls. PIN UPPER CLAMP is adjusted for optimum flatness

CLAMP sets minimum power level.
OSCILLOSCOPE

A1 BOARD ON
EXTENDER
-t . m| EXT
SWEEP RF POWER 8| 17
OSCILLATOR ' PLUG-IN METER =
; = o #-8-0=3]
c— | | {/(—\| T Ea
S B U e HEN K
o) IR O. = ;{ ° i
et B SWEEP AF \
Am out GuTPUT T I
- ‘l
FUNCTION I
GENERATOR
9 THERMISTOR
MOUNT
10-dB
ATTENUATOR
\ :E— e’
e
\. w,
Figure 5-16. ALC Adjustments Test Setup
NOTE
Equipment listed is for two test setups, Figures 5-16 and 5-17.
EQUIPMENT:
Sweep Oscillator .. ... .. . HP 8620C
RE PlUg-in. ..ot HP 86290A
FUnction Generator . ... .ottt i et HP 3310A
OscilloSCOPE . ..o i e HP 182C/1801A/1820C
Power Metar .. e HP 432A
Thermistor MOUNL . ... .ot e e e HP 8478A
10-dB Atlenuator .. ... .ot s HP 8491B, Option 010
APC-7to N Male Adapter ... HP 115235A
HP 8470A

Crystal Detector .. ... i
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5-27. ALC ADJUSTMENTS (Alternate Procedure) (Cont’d)

PROCEDURE:

a.  Connect equipment as shown in Figure 5-16 with oscilloscope connected to function generator. Set function
generator to 27.8 kHz square wave, and amplitude (as shown on oscilloscope) to =6V p-p.

b.  Set oscilloscope to 10 microseconds/division internal sweep time and 0.05V/division vertical sensitivity.

c.  Set controls as follows:

8620C:
BAND L Band 4
MODE .. AUTO
TIME-SECONDS .. ... 1 — .01
TIME-SECONDS Vernier...............ooiuiiiii .. Fully clockwise
86290A:
RE OFF-ON. ON
AL INT
POWER LEVEL ....... ... ... .. . . . . . ... Fully counterclockwise
ALC SLOPE ... OFF
86290A Al ALC Board (Component Locations Figure 5-24):
PIN (PIN UPPER CLAMP) ........ ... .. .. .. ... ...... Fully countercleckwise
SYMM (SYMMETRY) .. ... Midrange
HI (UPPER POWER CLAMP) ....................... Fully counterclockwise
LO(LO LEVELCLAMP) ........................... Fully counterclockwise

d.  Press 8620C LINE pushbutton ON.

¢. Note power meter reading. Turn function generator OFF and observe power meter reading. Adjust
Al SYMM control AIR60 for exactly 3-dB change between function generator ON and OFF.

f. Press 8620C CW pushbutton. Adjust CW MARKER control for maximum power meter indication.
8. Adjust A1 LO control A1R7 for maximum power point of —5dBm. Press 8620C FULL SWEEP pushbutton.
h.  Repeat steps e through g until interaction is negligible.

1. Adjust 86290A POWER LEVEL and PEAK controls for maximum leveled power. Set POWER LEVEL
control for 0 dBm power output indication on power meter.

J. Connect equipment as shown in Figure 5-17 with power meter connected to 86290A RF OUTPUT. Draw a
calibration line on oscilloscope using procedure in Paragraph 5-26, step 1. Change all references to 8755A
to oscilloscope and delete all references to MODULATOR DRIVE, Oscilloscope should be on most
sensitive range.

k. Press 8620C FULL SWEEP pushbutton.
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ADJUSTMENTS

5-27. ALC ADJUSTMENTS (ALTERNATE PROCEDURE) {Cont'd)

Display should be similar to either Waveform 1 or Waveform 2 in Figure 5-13.

NOTE

if display is similar to Waveform 1, use procedure in step m; use procedure
in step n for displays similar to Waveform 2. Due to interaction of controls,

some iteration may be necessary.

SWEEP RF
CSCILLATOR PLUG-IN OSCILLOSCOPE
atinniebited
e | . Z-AXIS:MKRPEN LIFT zaxs {
9 2 0 o o= g =
== = - EXT
O == —@®F| D -- @& 3 - F\I%TJZ
SWEEP RE Y
ouT OUTPUT
apc71o WETT
10-dB THERMISTOR N MALE _ GRYSTAL
ATTENUATOR MOUNT ADAPTER _j, DETECTOR
\. - g A
\ _J

Figure 5-17. Detector compensation Adjustment Test Setup

Adjustment for Waveform 1 (Figure 5-13):

(1) Adjust F1 control AIR29 and G1 control A1R36 so the first three-quarters of the trace con-
forms to shape of calibration line drawn in step j.

(2) Adjust F2 control A1R42 and G2 control A1R55 to shape last portion of trace.

Adjustment for Waveform 2 (Figure 5-13):

(n Adjust F2 control A1R42 and G2 control A IR55 so the first three-quarters of the trace conforms to
shape of calibration line drawn in step j.

(2) Adjust F1 control A1R29 and G control Al R36 to shape last portion of trace.

Adjust 86290A POWER LEVEL and PEAK controls for maximum leveled power. Press 8620C CW
pushbutton.
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ADJUSTMENTS

5-27. ALC ADJUSTMENTS (Alternate Procedure) (Cont'd)

P-

Rotate CW MARKER control over full band and note lowest power point. Adjust CW MARKER control to
lowest power point. Note oscilloscope trace dot position.

Connect power meter to 86290A RF OUTPUT. Rotate POWER LEVEL control counterclockwise to
decrease output power indication on power meter by 1.8 dB.

Connect oscilloscope to 86290A RF QOUTPUT. Note position of oscilloscope trace dot. The area between the
two trace dot positions noted represents the leveling tolerance of 0.9 dB.

With Detector Compensation adjustments complete, peak-to-peak variation of display should be within
leveling tolerance noted in step r.

Connect oscilloscope to 86290A A1TP6 as shown in Figure 5-16.

Select Band I on 8620C. Set 86290A POWER LEVEL control fully clockwise. Set ALC Function switch
A1S1 Position # 3 Down (OFF).

Adjust Al HT control AIR10 for maximum leveled power across the band.

Set ALC Function switch A151 Position # 3 Up (ON).  Set 86290A POWER LEVEL control fully
counterclockwise,

Adjust A1 PIN control AIR7S clockwise until degradation in low level flatness occurs. Adjust Al
PIN control counterclockwise until optimum low level flatness is just achieved. Set Al PIN control an
additional 10° counterclockwise to ensure sufficient modulater bias current range. Rotate GAIN
SHAPING contorl A1R71 over full range to locate position which gives best flatness with no oscil-
lations.

Go to paragraph 5-26 and perform adjustments in Steps 6 and 7.

5-28. BAND SWITCH OVERLAP ADJUSTMENTS

REFERENCE

Service Sheet 5, SWEEP CONTROL ASSEMBLY and Service Sheet 6, STOP SWEEP ASSEMBLY.

DESCRIPTION:

Adjust appropriate ends of Bands 1 through 3 for frequency accuracy to ensure smooth switchpoint transitions in
Sequential Band 4.
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5-28. BAND SWITCH OVERLAP ADJUSTMENTS (Cont'd)
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Figure 5-18. Band Switch Overlap Adjustment Test Setup

EQUIPMENT:
Sweep Oscillator .. ... . .. e HP 8620C
RE Plug-in ... HP 86290A
10-dB Attenuator .. ... .o HP 8491B, Option 010
APC-7 to N Male Adapter ............. . ity HP 11525A
Crystal Detector . ... .. . HP 8470A
Oscilloscope ... HP 182C/1801A/1820C
Frequency Meter . ... ... .. . e HP 537A

PROCEDURE:

4.  Set controls as follows:

8620C:
BAND L e Band 4
TIME-SECONDS . ... 1 — .01
TIME-SECONDS Vernier.................c... ..o . Fully clockwise
B6290A:
POWER LEVEL .. ... . . . i Fully clockwise

b. Connect equipment as shown in Figure 5-18 with frequency counter connected to 86290A RF OUTPUT.
Press 8620C LINE switch ON. Press CW and CW VERNIER pushbuttons. Adjust CW MARKER and CW
VERNIER controls for frequency counter indication of 6.200 GHz.

c.  Connectoscilloscope and frequency meter to 86290A RF OUTPUT. Set oscilloscope for external horizontal
sweep; MAGNIFIER to X10. Center trace dot on oscilloscope.
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5-28. BAND SWITCH OVERLAP ADJUSTMENTS (Cont'd)

WAVEFORM 1 WAVEFORM 2

WAVEFORM 3 WAVEFORM 4

Figure 5-19.  Band Switch Overlap Adjustment Waveforms

Figure 5-20.  Typical Small Figure 5-21. Typical Large
Overlap Display Overiap Display
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5-28. BAND SWITCH OVERLAP ADJUSTMENTS (Cont'd)

d.

Adjust frequency meter around 6.2 GHz to peak trace dot. Press 8620C FULL SWEEP pushbutton.
Adjust A6 LO controi A6R2 so that display appears as shown in Figure 5-19, Waveform 1.

Adjust AS BAND 1 HI control AS5R22 so that display appears as shown in Figure 5-19, Waveform 2.
Connect frequency counter to 86290A RF OUTPUT. Press 8620C CW and CW VERNIER pushbuttons.
Adjust CW MARKER control for frequency counter indication slightly less than 6.200 GHz. Slowly rotate
CW VERNIER control to increase frequency while monitoring frequency counter. Note highest frequency

before switchpoint occurs and also frequency just after switchpoint occurs.

Frequency indication just before switchpoint occurs should be higher than frequency justafter switchpoint by
25 MHz +20 MHz. This indicates an overlap of Band 1 and Band 2.

if condition of step i is not met, reconnect oscilloscope and repeat steps € and f adjusting for more or less
overlap as required (Figure 5-20 and 5-21).

With frequency counter connected to 86290A RF OUTPUT, adjust CW MARKER and CW VERNIER
controls for a frequency counter indication of 12.400 GHz.

Connect oscilloscope to 86290A RF OUTPUT. Center trace dot on oscilloscope.

Adjust frequency meter around 12.4 GHz to peak trace dot. Press 8620C FULL SWEEP pushbutton.

Adjust A6 HI control A6R6 so that display appears as shown in Figure 5-19, Waveform 3.

Adjust AS BAND 3 B control so that display appears as shown in Figure 5-19, Waveform 4, Some iteration
may be necessary due to interaction of controls.

Connect frequency counter to 86290A RF OUTPUT. Press CW and CW VERNIER pushbuttons.
Adjust CW MARKER control for frequency counter indication slightly less than 12.400 GHz. Slowly rotate
CW VERNTIER control to increase frequency while monitoring frequency counter. Note highest frequency

just before switchpoint occurs and also frequency just after switchpoint occurs.

Frequency just before switchpoint should be higher than frequency just after switchpoint by 25 MHz +20
MHz. This indicates an overlap of Band 2 and Band 3.

If condition of step r is not met, reconnect oscilloscope and repeat steps n and o adjusting for more or less
overlap as required (Figures 5-20 and 3-21).
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5-29. FREQUENCY REFERENCE CALIBRATION ADJUSTMENT

REFERENCE:

SERVICE SHEET 3, YIG TUNED OSCILLATOR DRIVER ASSEMBLY.

DESCRIPTION:

Calibrates Frequency Reference output to approximately +1 volt/GHz.

EQUIPMENT:;

Use test setup in Figure 5-2.

PROCEDURE:

a.  Select Band 4 and press CW pushbutton.

b.  Adjust CW MARKER control for frequency counter indication of 4.000 GHz +0.001 GHz.
c.  Connect digital voltmeter to 86290A FREQ REF BNC connector J5 (rear panel).

d.  Adjust A3 C control A3R63 for digital voltmeter indication of 4.000 Vdc +0.001 Vdc.
e.  Adjust CW MARKER control for frequency indication of 12.000 GHz +=0.001 GHz.

f.  Adjust A3 B control A3R55 for 12,000 Vdc +0.001 Vdc.

g.  Repeat steps b through f until no interaction is apparent.

[ st f"g}ﬂq
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5-30. FREQUENCY MODULATION SENSITIVITY ADJUSTMENT

REFERENCE:
SERVICE SHEET 4, FREQUENCY MODULATION ASSEMBLY
DESCRIPTION:

Sets output of FM DRIVER circuit for proper match to YIG-TUNED OSCILLATOR sensitivity. Must be
performed whenever either A4 FM ASSEMBLY or A9 YIG-TUNED OSCILLATOR is replaced.

EQUIPMENT:

Test equipment not required.
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5-30. FREQUENCY MODULATION SENSITIVITY ADJUSTMENT (Cont’d)

PROCEDURE:

a. Note FM coil sensitivity stamped on label on YIG-TUNED OSCILLATOR.

b.  Refer to Table 5-4 to determine value of A4R46* using FM coil sensitivity noted in step a.
c. Install resistor selected in step b. Refer to Figure 8-27 for component location.

d. To verify proper FM operation, refer to paragraph 4-14, EXTERNAL FREQUENCY MODULATION
TEST.
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