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CERTIFICATION

Hewleti-Packard Company certifies thai this product metits published specifications
at the time of shipment from the foctory. Hewlett-Packard further certifies that its
calibration measurements are traceable to the United Siates National Bureau of
Standards, to the extent allowed by the Bureau's calibration facility, and to the
calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material
and workmanship for a period of one year from date of shipment. During the warranty
period, Hewlett-Packard Company will, atits option, either repair or replace products
which prove to be defective.

For warranty service or repair, this product must be returned to a service facility
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay
shipping charges to return the product to Buyer. However, Buyer shall pay all ship-
ping charges, duties, and {axes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an
instrument will execute its programming instructions when properly installed on that
instrument. HP does not warrant that the operation of the instrument, or software, or
firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inade-
quate maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized
modification or misuse, operation outside of the environmental specifications for the
product, or improper site preparation or maintenance.

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE
REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPE-
CIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED
ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

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

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

SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be
reviewed for familiarization with safety markings
and instructions before operation.

This product is a Safety Class I instrument (pro-
vigied with a protective earth terminal).

BEFORE APPLYING POWER

Verify that the product is set to match the avail-
able line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be
provided from the main power source to the pro-
duct input wiring terminals, power cord, or sup-
plied power cord set.

WARNINGS'B

Any interruption of the protective (grounding)
conductor tinside or outside the instrument) or
disconnecting the protective earth terminal will
cause a potential shock hazard that could resultin
personal injury. (Grounding one conductor of a
two conductor outlet is not sufficient protection.)
In addition, verify that a common ground exists
between the unit under test and this instrument
prior to energizing either unit.

Whenever it is likely that the protection has been
impaired, the instrument must bemade inoperative
and be secured against any unintended operation.

If this instrument is to be energized via an aulo-
transformer (for voltage reduction) make sure the
common terminal is connected to neutral (that is,
the grounded side of the mains supply).

Servicing instructions are for use by service
trained personnel only. To avoid dangerous elec-
tric shock, do not perform any servicing unless
qualified to do so.

Adjustments deseribed in the manual are per-

formed with power supplied to the instrument

while protective covers areremoved. Energy avail-
able at many points may, if contacted, result in
personal injury.

Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected from its source of supply.

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of the
same current rating and type{for example, normal
blow, time delay, etc.). Do not use repaired fuses or
short circuited fuseholders.

SAFETY SYMBOLS

Instruction manual symbol: the product
will be marked with this symbol when it is
necessary for the user to refer fo the in-
struction manual (see Table of Contents for
page references).

é Indicates hazardous voltages.
=+

Indicates earth (ground; terminal.

The WARNING sign denotes a
hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in per-
sonal injury. Do not proceed be-
yond a WARNING sign until the
indicated conditions are fully
understood and met.

WARNING §

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

CAUTION
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OPTION 907
FRONT HANDLE KIT

OPTION 908
RACK FLANGE KIT

HP 8671B

LINE POWER CABLE

OPTION 909
RACK FLANGE AND FRONT
HANDLE COMBINATION KIT

Figure 1-1. HP Madel 86718 Accessories Supplied, and Gptions 907, 908, and 909
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General Information

SECTION i
GENERAL INFORMATION

1-1. INTRODUCTION

This manual contains information required to
install, operate, test, adjust and service the
Hewlett-Packard 8671B Synthesized CW Gener-
ator. Figure 1-1 shows the CW Generator with all
of its externally supplied accessories.

The 86718 Operating and Service manual has
eight sections. The subjects addressed are:

Section I, General Information
Section I, Installation
Section 111, Operation

Section IV, Performance Tests
Section V, Adjustments
Section VI, Replaceable Parts
Section VII, Manual Changes
Section VITI, Service

Two copies of the operating information are sup-
plied with the CW Generator. One copy is in the
form of an Operating Manual. The Operating
Manual is a copy of the first four sections of the
Operating and Service Manual. The Operating
Manual should stay with the instrument for use by
the operator. Additional copies of the Operating
Manual can be ordered separately through your
nearest Hewlett-Packard office. The part number
is listed on the title page of this manual.

Also listed on the title page of this manual, below
the manual part number, is a microfiche part
number. This number may be used to order 100 x
150 millimetre (4 x 6 inch) microfilm transparen-
cies of this manual. Each microfiche contains up
to 96 photo-duplicates of the manual pages. The
microfiche package also includes the latest Man-
ual Changes supplement, as well as all pertinent
Service Notes.

1-2. SPECIFICATIONS

Instrument specifications are listed in Table 1-1.
These specifications are the performance stand-
ards or limits against which the instrument may
be tested. Supplemental characteristics are listed
in Table 1-2. Supplemental characteristics are not
warranted specifications, but are typical charac-
teristics included as additional information for
the user.

1-3. SAFETY CONSIDERATIONS

This product is a Safety Clags I instrument, that
is, one provided with a protective earth terminal.
The CW Generator and all related documenta-
tion should be reviewed for familiarization with
safety markings and instructions before opera-
tion. Refer to the Safety Considerations page
found at the beginning of this manual for a sum-
mary of the safety information. Safety informa-
tion for installation, operation, performance test-
ing, adjustment, or service is found in appropriate
places throughout this manual.

i-4. INSTRUMENTS COVERED BY THIS
MANUAL

Attached to the rear panel of the instrument is a
serial number plate. The serial number is in the
form: 0000A00000. The first four digits and the
letter are the serial number prefix. The last five
digits are the suffix. The prefix is the same for
identical instruments;itchanges only when a con-
figuration change is made to the insfrument. The
suffix however, is assigned sequentially and is
different for each instrument. The contents of this
manual apply directly to instruments having the
serial number prefix(es) listed under SERIAL
NUMBERS on the title page.

1-5. MANUAL CHANGES SUPPLEMENT

Aninstrument manufactured after the printing of
this manual may have a serial number prefix that
is not listed on the title page. This unlisted serial
number prefix indicates that the instrumentis dif-
ferent from those documented in thismanual. The
manual for this newer instrumentis accompanied
by a Manual Changes supplement. The supple-
ment contains “change information” that ex-
plains how to adapt this manual to the newer
instrument.

In addition to change information, the supplement
may contain information for correcting errors in
the manual. To keep the manual as current and as
accurate as possible, Hewlett-Packard recommends
that you periodically request the latest Manual
Changes supplement. The supplement is identified
with the manual print date and part number, both
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MANUAL CHANGES SUPPLEMENT (cont'd)

of which appear on the manual title page. Compli-
mentary copies of the supplement are available
from Hewlett-Packard.

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

1-6. DESCRIPTION

The HP 86718 Synthesized CW Generator has a
frequency range of 2.0 to 18.0 GHz. The output is
leveled and calibrated from +8 dBm to —120 dBm.
Frequency, output level, and ALC modes can he
remotely programmed via HP-IB.

The frequency can be tuned with one of four fre-
quency resolutions. Tuning resolutions of 100 MHz,
1 MHz, 10 kHz or 1 kHz are selected by front panel
pushbuttons. The 1 kHz tuning resolution will give
tuning resolutions of 1 kHz for frequencies from
2.0 to 6.2 GHz, 2 kHz for frequencies from 6.2 to
12.4 GHz, and 3 kHz for frequencies from 12.4 to
18.699997 GHz.

Long-term frequency stability is dependent on the
timme base, either an Internal or external reference
oscillator. The internal crystal reference oscillator
operates at 10 MHz while an external oscillator
may operate at 5 or 10 MHz,

The output of the CW Generator is exceptionally
flat due to the action of the internal automatic level-
ing control (ALCY loop. External leveling control
using a diede detector or a power meter to sense
output power can be used to level the output at a
remote load.

The output level is set using the OUTPUT LEVEL
RANGE switch and the OUTPUT LEVEL VERN-
IER. The OUTPUT LEVEL RANGE swiich
changes the output level in 10 dB increments (4-10
to —110 dB). The OUTPUT LEVEL VERNIER is
then used to adjust the output level over a continu-
ous 13dB range (—10to +3 dBm). The outputlevelis
read by adding the vernier setting to the range
setting.

The CW Generator is compatible with HP-IB to the
extent indicated by the following codes:
SH1, AH1,T6, TEQ, L4, LEC, SR1, RL2, PP2, DC1,
DTO, and CO0. An explanation of the compatibility
code can be found in IEEE Standard 488 (1978},

1-2
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“IEEE Standard Digital Interface for Program-
mable Instrumentation” or the identical ANSI
Standard MC1.1. For more deiailed information
relating to programmable control of the CW Gener-
ator, refer to Remote Operation, Hewlett-Packard
Interface Bus in Section III of this manual.

1-7. OPTIONS
1-8. Mechanical Oplions

The following options may have been ordered and
received with the CW Generator. If they were not
ordered with the original shipment and are now
desired, they can be ordered from the nearest
Hewlett-Packard office using the part numbers
included in each of the following paragraphs.

Option 907 (Front Handie Kit). Ease of handling is
increased with the front panel handles. The Front
Handle Kit part number is 5061-9689,

Option 808 (Rack Flange Kit). The CW Generator
can be solidly mounted to the instrument rack
using the flange kit. The Rack Flange Kit part
number is 5061-9677,

Option 908 {(Rack Flange and Front Handle Combi-
nation Kit}). This is a unique part which combines
both funetions. It is not simply a front handle kit
and arack flange kit packaged together. The Rack
Flange and Front Panel Combination Kit part
number is 5061-9683.

1-9. ACCESSORIES SUPPLIED

The accessories supplied with the CW Generator
are shown in Figure 1-1.

a. The line power cable is supplied in several
configurations, depending on the destination of
the original shipment. Refer to Power Cables in
Section II of this manual.

b. An additional fuse is shipped only with
instruments that are factory configured for
100/120 Vac operation. This fusehasa1.56A rating
and is for reconfiguring the instrument for
220/240 Vac operation.

¢. Four extender boards are supplied for per-
formance testing, adjusting, and ftroubleshooting
the instrument.

1. One 30-pin (156 x 2) extender board, HP part :

number 08672-60117.
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ACCESSORIES SUPPLIED (cont'd)

2. Twao 36-pin (18 x 2) extender boards, HP part
number 08672-60020.

3. One 3-section, 80-pins (15 x 2) per section,
extender board, HP part number 08672-60016
(for use in the A2 Assembly).

1-10. ACCESSORIES AVAILABLE

Chassis Slide Mount Kit. This kitis notavailable
as a factory installed option. However, it is
extremely useful when the CW Generator is
rack mounted. Access to internal circuits and
components or the rear panel is possible with-
out removing the CW Generator from the rack.
Order HP part number 1494-0059. If the instru-
ment rack mounting slides are to be mountedin
a standard EJA rack, then an adapter (HP Part
No. 1494-0061) is needed. The sldes without the
adapter can be directly mounted in the HP sys-
tern enclosures.

General Information

1-11. ELECTRICALEQUIPMENT AVAILABLE

The CW Generator has an HP-IB interface and
can be used with any HP-IB compatible comput-
ing controller or computer for automatic systems
applications.

The HP-IB Controller is needed for performance
testing. Controllers that are supported by this
manual include the HP 9826A, 9836A, and HP
85B/82937A.

The HP 11712A Support Kit is available for main-
taining and servicing the CW Generator. It in-
cludes a special test extender board, cables and
adapters.

1-12. RECOMMENDED TEST EQUIPMENT

Table 1-3 Hsts the test equipment recommended
for testing, adjusting and servicing the CW Gener-
ator. Essential requirements for each piece of test
equipment are described in the Critical Specifica-
tions column. Other equipment can be substituted
if it meets or exceeds these critical specifications.

1-3
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Table 1-1. Specifications (1 of 3}

HP 86718

Note: Specifications apply after I-hour warm-up, over the temperature range 0 to 55°C (except specifications for
RF autput level which apply over the range 15 to 35° (). Specifications for output flatness and absolute level
accuracy apply only when internal leveling is used.

Electrical Characterisfics Performance Limits Eonditians
FREQUENEY
Range 2.0—18.0 GHz
{Overrange to 18.589997 GHz)
Resolution 1 kHz 2.0t06.2GHz
Z2kHz 6.2 to 124 GHz
3 kHz 12.4 10 18.0 GHz
Accuracy and Stability Same as reference
oscillator
Switching Time
Frequency (to be within the <15 ms
specified resolution —1 kHz in
2.0 t0 6.2 GHz range, etc.)
Amplitude {(after switching <16 ms When switching within the same
frequency) to be within +3 dB frequency resolution band.
of final level
Reference Oscillator
Frequency 10 MHz
Aging Rate <5 x 1079/day After a 10 day warmup (typically
24 hours in a normal operating
environment}
SPECTRAL PURITY
Bingle-sidehand Phase Noise | 1 Hz bandwidth
2.0—6.2 GHz <~H8 dBc 10 Hz offset from carrier
<70 dBe 100 Hz offset from carrier
<~78 dBe¢ 1 kHz offset from carrier
<-~86 dBe 10 kHz offset from carrier
<—110dBc 100 kHz offset from cayrier
6.2--12.4 GHz <52 dBe 10 Hz offset from carrier
<~64 dBec 100 Hz offset from carrier
<—72 dBe 1 kHz offset from carrier
<80 dBc 10 kHz offset from carrier
<104 dBc 100 kHz offset from carrier
12.4—18.0 GHz= <48 dBe 10 Hz offset from carrier
<—60 dBe 100 Hz offset from carrier
<68 dBc 1 kHz offset from carrier
<76 dBe 10 kHz offset from carrier
<~100 dBe¢ 100 kHz offset from carrier
Harmoniecs <—25 dBe At +8 dBm
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Table 1-1. Specifications {2 of 3}

General Information

Remote Programming Absolute
Level Accuracy
2.0--6.2 GHz

6.2—12.4 GH=

12.4--18.0 GHz

Eleclrical Characteristics Performance Limits Conditions
SPECTRAL PURITY [cont'd)
Subharmonics and multiples <25 dBe
thereof
Spurious Signals, non-harmon- <—70 dBc 2.0-—-6.2 GHz
ically related, except power line <864 dBc 6.2—12.4 GHz
and fan rotation related <—60 dBec 12.4—-18.0 GHz
Power line related and fan
rotation related within b Hz
below line frequencies and
multiples thereof
2.0--6.2 GHz <50 dBe <300 Hz offset from carrier
<60 dBe 300 Hz to 1 kHz offset from carrier
<65 dBec >1 kHz offset from carrier
6.2—12.4 GHz <—44 dBe <300 Hz offset from carvier
<—54 dBec 300 Hz to 1 kHz offset from carrier
<—59 dBe >1 kHz offset from carrier
12.4--18.0 GHz <40 dBe <300 Hz offset from carrier
<—50 dBe 300 Hz to 1 kxHz offset from carrier
<—hBb dBe =1 kHz offset from carrier
RF OUTPGYT
Qutput Power +8 dBm to ~120 dBm +15 to +35°C

+1.00 4B
+1.00 dB
+1.50 dB
+1.70 dB
+1.90dB
+1.90 dB & £0.3 dB per 10 dB step

+1.25 dB
+1.25 dB
+1.75dB
+1.95dB
+2.15dB
+2.15 dB & £0.3 4B per 10 dB step

+1.50 dB
+1.50dB
+2.10dB
+2.30dB
+2.40 dB
+2.40 dB & £0.4 dB per 10 dB step

+10 4B output level range

0 dB output level range

~10 dB output level range
—20 dB output level range
—30 dB output level range
<—30 dB output level range

+10 dB cutput level range
( dB output level range
~10 dB output level range
—20 dB output level range
—30 dB output level range
<30 dB output level range

+10 dB cutput level range
0 dB output level range
—-10 dB output level range
20 dB output level range
—-30 dB output level range
<30 dB output level range
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" Table 1-1. Specifications {3 of 3)

Flectrical Characteristics

Perfarmance Limits Conditiens

RF QUTPUT [cont)
Manual Absolute Level
Accuracy

Remote Programming Output
Level Resohution

Flatness (total variation)

Output Leveling Switching
Time (to be within £1 dB of
final level)

Add +0.75 dB to remote
programming absolute
level accuracy

Absolute level accuracy specifica-
tions include allowances for detec-
tor linearity, temperature, flatness,
attenuator accuracy, and
measurement uncertainty.

1dB
0 dBm Range, +15°C to +35°C
1.50 dB 2010 6.2 GHz
2.00 dB 2.0t0124 GHz
250 dB 2.0t0 180 GHz
- <20 ms

REMOTE OPERATION

Frequency

QOutput Level
RF Qutput
ALC

Interface Function Codes

Programmable over the full range with the same resolution as manual
mode.

Programmable in 1 dB steps, +8 to ~120 dBm, plus 5 dB of overrange

Programmable to either ON or OFF.
Programmable for internal, crystal diode, or power meter leveling.

SHI, AHI, T6, TEO, L4, LEO, SR1, RL2, PP2, DCI, DTO, and CO.

GENERAL
Operating Temperature

Power

EM.I

Net Weight

Pimensions: Height
Width
Depth

Accessories

0 to +55°C (see note at the beginning of this table),
1060, 120, 220, or 240V, +5%, —10%, 48—66 Hz, 300 VA maximum.

Conducted and radiated interference is within the requirements of
MIL-I-6181D,

27.2 kg (60 Ibs)

146 mm (5.7 in.)

425 mm (16.8 in.)

620 mm (24.4 in) .

For ordering cabinet accessories, module sizes are 5-1/4H, 1 MW, 23D,
System IT

Power Cord, Operating and Service Manual, and four
extender boards.
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General Information

Table 1-2. Supplemental Characteristics

Supplemental characteristics are intended to provide information useful in applving theinstrument
by giving typical, but non-warranted, performance parameters,

FREQUENCY

fnternal Referance: The internal reference oscillator
accuracy is a funetion of time base calibration +
aging rate, & temperature effects, and =+ line voltage
effects. Typical temperature and line voltage effects
are <1 x 1077/°C and <5 x 10-10/45% to —10% line
voltage change. Reference oscillateris kept at operat-
ing temperature in STANDBY mode with the instru-
ment connected to mains power. The aging rate is
<5 x 1079/day after a 24 hour warmup.

External Reference Input 5 or 10 MHz at a level of 0.1 to
1 Vrms into 500. Stability and spectral purity of the
microwave output will be partially defermined by
characteristics of the external reference frequency.

Reference Gutpuis: 10 MHz at a level of 0.2 Vrms into
5002 100 MHz at a level of 0.2 Vrms into 500.

SPECTRAL PURITY

Residual FM: 80 Hz rms in a 50 Hz--15kHz Post-detection
bandwidth from 2—6.2 GHz. Residual FM doublesin
the 6.2—12.4 GHz range and triplesin the 12.4—18.0
GHz range.

RF QUTPUT

For power settings >+3 dBm, changes in frequency
from <18 GHz to >16 GHz may require a settling
period for the power to stabilize at the set level. Spur-
ious output oscillations may occur for settings above
+8 dBm.

External leveling device characteristics will deter
mine output flatness, absolute level accuracy, and

switching time in external leveling modes.

Maximum Reverse Power; 1W RF input; 1 MHz—20 GHz,
0 Vde.

impedanca: 500,

Source SWR: =2.0:1.

17




General Information : HP 86718

Table 1-3. Recommended Test Equipment (1 0f3)

. I Recammended
instrument Eritical Specifisations Model Use*
AC Voltmeter Range: I mV to 10V HP 400K A
Accuracy: +1.5% of {ull scale £1.5% of reading
Frequency Response: 3 kHz to 3 MHz
Attenuator, Range: de to 1 GHz HP 8491A A
Fixed 34dB Accuracy: +0.5dB Option 003
SWR: < 1.3
Attenuator, Range: dcto 18 GHz HP 84918 C,P
Fixed 20 dB Accuracy: +1,0dB Option 020 '
SWHR: < 1.6
Cable, Special See YTO Loop Phase Detector Adjustmentsin Locally Fabricated A
Interconnect Section V
Controller, HP-IB HP-1B compatibility as defined by IEEE HP 85B/82937A C A,
Standard 488.1978 and the identical ANSI or 9826 A Option 011 T, P
Standard MC1.1: SHI, AH1, T2, TEO, L2, LED, | or 9836A with BASIC 2.0
SRO, RLO, PPO, CO, DTO, and C1, 2, 3,4, 5. Operating System
Crystal Detector Frequency Range: 2 to 18 GHz HP 8470B P A
Frequency Response: £1.5 dB Option 012
Current Probe Frequency Range: 2 to 35 MHz HP 1110B A
Digital Voltmeter Range: —60V to +40V dc HI? 3456A AT
(DVM) Resolution: 100 4V on 1V derange or
HP 3455A
Foam Pads 43 X 68 em (17 X 23 in.}, 5 em (2 in.) thick P
{2 required)
Frequency Counter Range: 2to 18 GHz HP 5343A P.AT
Resolution: 1 kHz
10 MHz Frequency Standard Output:
>0.1 Vrms
Frequency Standard Long Term Stability: Better than 10720/ day HP 5085A P A
High Impedance Probe Frequency: 400 MHz
Qutput Impedance: 500 (compatible with HP 1121A T
Spectrum Analyzer).
Local Oseillator Range: 210 18 GHz HP 8340A P A
Level: +7 dBm
Single Sideband Phase Noise and
Spurious Signals: Same as HP 8340A
Logic State Analyzer 8 Bit Display, Triggerable HP 1630A T
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General Information

Table 1-3. Recommended Test Equipment (2 of 3]

{with Tracking
Generator)

Frequency Span/Division: 20 Hz minimum

Noise Sidebands: > 90 dB below CW signal,
3 kHz offset, 100 Hz IF bandwidth

Input Level Range: ~10 to —60 dBm

Log Reference Control: 70 dB dynamic range
in 10 dB steps

Accuracy: + 0.2 4B

s I Recommended
instrument Critical Specifications Model Use*
Logic Pulser TTL compatible HP 5464 T
Mixer Response: 2to 18 GHz
VSWR, LO: = 2.5:1 RHG DMS1—18* P, A
VSWR, RF: = 4.0:1
Oscilloscope Bandwidth: 50 MHz HP 19808 PAT
Vertical Sensitivity: 50 mV/div
Vertical Input: 500 ae or de coupled
External Trigger Capability
Power Meter Frequency: 2 to 18 GHz HP 436A PAT
Range: +17 to —25 dBm
Power Sensor Frequency: 2 to 18 GHz HP 8481A P,A,T
Input Impedance; 500
SWR: < 1.28
Range: +17 to —25 dBm
Must be compatible with power meter
Power Source, Range: 110 t0 120 Vac California Instruments P
Variable Frequency: 52 to 58 Hz 501TC/800T*
Frequency AC Accuracy + 2 Hz
Power Supply 0to 40 Vde HP 62008 AT
Amplifier, Frequency: 100 kHz
20dB Gain: 20+ 54B HP 8447A P
Output Power: > —10 dBm
Noise Figure: < 5 dBm
Impedance: 500
Amplifier, Frequency: 100 kHz HP 8447D and HP 8447E P
40 dB Gain: 45+ 5dB or
Output Power: > —10 dBm HF 8447F
Impedance: 500
Probe, 10:1 Must be compatible with the oscilloscope, HP 10017A A
Signal Generator Output Level: —5 to ~~20 dBm at 240 MHz HP 86408 or HP 8340A A
Spectrum Analyzer Frequency Range: 20 Hz to 300 kHz HP 8556A/8552R/141T A

1-9
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Tahble 1-3. Recommended Test Equipment {3 of 3)

HP 867118

- - Recommended
instrument Critical Specifications Made! lse*
Spectrum Analyzer Frequency Range: 5 Hz to 50 kHz HP 3580A P,T
Resolution Bandwidth: 1 Hz minimum
Frequency Span/Division: 5 Hz to 500 Hz
Amplitude Range: 0 to —~70 dBm
Spectrum Analyzer Frequency Range: 100 kHz to 22 GHz HP 856618 P A
Frequency Span/Division: 2 kHz minimum
Amplitude Range: +10 to —80 dBm
Noise Sideband: > 75 dB down 30 kHz from
gignal at 1 kHz resolution bandwidth
Resolution Bandwidth: 30 Hz to 300 kHz
Sweep Oscillator Center Frequency: 150 to 200 MHz HP 86222B/8620C A
Center Frequeney Resolution: 0.1 MHz or
Sweep Range: 10 and 200 MHz HP 8340A
‘Termination 500 BNC HP 11593A A
Termination 6000 BNC Feedthrough HP 11095A P A
Test Coupler Adapter See YTM Adjustments in Section V Locally fabricated A
Test Oscillator Level: 0 to 3V into 500 or 300G HP 8116A AT
Range: 60 Hz to 10 kHz

* (= Operator's Check, P = Performance Tests, A = Adjustments, T = Troubleshoating
' BRHG Electronics Laboratory, Ine., 161 Bast Industry Court, Deer Park, NY 11729, Tel. (516) 242-1160, TWX 510-227-5083.
? Caiifornia Instruments, 5150 Convoy Street, San Diego, CA 92111, Tel. {714) 279.8620.
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Instaliation

SECTION il
INSTALLATION

2-1. INTRODUCTION

This section provides the information needed to
install the CW Generator. Included is informa-
tion pertinent to initial inspection, power require-
ments, line voltage selection, power cables, inter-
connection, environment, instrument mounting,
storage and shipment.

2-2. INITIAL INSPECTION

WARNING |
To avoid hazardous electrical shock, do
not perform electrical tests when there
are signs of shipping damage to any

portion of the outer enclosure (covers,
panels, meters),

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 IV. If the contents are incomplete, if there
is mechanical damage or defect, or if the instru-
ment does not pass the electrical performance test,
notify the nearest Hewlett-Packard office. If the
shipping container is damaged or the cushioning
material shows signs of stress, notify the carrier
as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier’s inspection.

2-3. PREPARATION FOR USE
2-4. Power Requirements

The CW Generator requires a power source of
100, 120, 220 or 240 Vae, +5% to —10%, 48 to 66
Hz single phase. Power consumption is 300 VA
maximum.

This is a Safety Class I product (that is,
provided with a protective earth termi-
nal). An uninterruptible safety earth
ground must be provided from the main

power source to the product input wir-
ing terminals, power cord or supplied
power cord set. Whenever it is likely
that the protection has been impaired,
the product must be made inoperative
and be secured ageinst any unintended
operation.

If this instrument is to be energized via
an external autotransformer, make sure
the autotransformer’s common terminal
is connected to the neutral (that is, the
grounded side of the mains supply).

2-5. Line Voltage and Fuse Selection

CAUTION

BEFORE PLUGGING THIS INSTRUMENT
into the mains (line) voliage, be sure the cor-
rect voltage and fuses have been selected.

Verify that the line voltage selection cards and the
fuses are matched to the power source. Refer to
Figure 2-1, Line Voltage and Fuse Selection.

Fuses may be ordered under HP part numbers
2110-0003, 3.0A (250V) for 100/120 Vac operation
and 2110-0043, 1.5A (250V) for 220/240 Vac opera-
tion.

2-8. Power Cables

WARNING E

BEFORE CONNECTING THIS IN-
STRUMENT, the protective earth ter-
minal of this instrument must be con-
nected to the protective conductor of the
{mains) power cables. The mains plug
shall only be inserted in socket outlets
provided with a protective earth con-
tact. The protective action must not be
negated by the use of an extension cord
(power cable} without a protective con-
ductor (grounding).

This instrument is equipped with a three-wire
power cable. When connected to an appropriate ac
power receptacle, this cable grounds the instrument

2-1



Installation

Gperating veltage is shown
in module window.

SELECTION OF OPERATING VOLTAGE

1. Open cover door, pull the FUSE PULL lever and rotate to
left. Remove the fuse.

2. Remove the Line Voltage Selection Card. Position the
card 5o the line voltage appears at top-left corner. Push
the card firmly into the slot.

3. Rotate the FUSE PULL lever to its normal position. Insert
a fuse of the correct vaiue in the holder. Close the cover
door. "

| WARNING

To avoid the possibility of hazardous electrical
shock, do not operate this instrument at line vol-
tages greater than 126.5 Vae with line frequencies
greaier tharn 66 Hz [leakage currents at these line
settings may exceed 3.5 mA}

Figure 2-1. Line Voltage and Fuse Sefection

HP 86718

Power Cables (cont'd)

cabinet. The power cable plug shipped with each
instrument depends on the country of destination.
Refer to Figure 2-2 for the part numbers of power
cables available,

2-7. HP-IB Address Seleciion A

In the CW Generator, the HP-IB talk and listen
addresses and the parallel poll sense and re-
sponse line can bhe selected by internal switches.
Refer to Table 2.1 for a listing of talk and listen
addresses. The address is factory set for a Talk
address of “S” and a Listen address of “3”. (In
octal this is 23; in decimal this is 19.)

To change the HP-IB address or to select a dif-
ferent parallel poll response, proceed as follows:

| wARNINGS |
Internal switch settings should be changed
only by service trained persons who are
aware of the potential shock hazard of

working on an instrument with protective
covers removed.,

To avoid hazardous electrical shock, the line
(mains) power cable should be disconnected
before attempting to change any internal
switch settings.

220240V 228/240v

OPERATION

PLUG™: SEV 1011.1859-24507
TYPE 12
CABLE™: HP 8120-2104

PLUG®: NZSS 188/AS C112
CABLE®: HP 8120-13868

OPERATION

220/240v
OPERATION

100/120V
OPERATION

o3
18

PLUG*: NEMA 5-15P
CABLE™: 81201378

PLUG": NEMA &-15P
CABLE*: HP 81200698

220/240V
OPERATION

PLUG™: CEE7-VH
CABLE™: HP B120-1689

PLUG™: DHCK 107
CABLE®: HF 8120-2856

220/240V
OFERATION

2201240V
OPERATION

PLUG*: BS 1363A
CABLE: HP 8120-1351

*The number shown for the plug is the industry ideniifier for the plug only.
The number shown for the cable is an HP part number for a complete cable ineluding the plug,

Figure 2-2. Power Cable and Mains Plug Part Numbers

22
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Tahle 2-1. Allowable HP-IB Address Codes

Installation

d. If the parallel poll sense or response switches
are to be changed, remove any HI*MIB cables or
connectors from the HP-1B connector, and remove
the HP-IB connector. Then remove the AZA9
Board Assembly.

e. The PARALLEL POLL SENSE switch (84)
is set to either the OFF, 0 (zereo) or 1 (one) position.
The zero position provides a false (+2.5 to 5 volis)
output on the asserted HP-IB data line; the one
position provides a true (0 to +0.4V) output on the
asserted HP-IB data line,

f. The PPR (Parallel Poll Response) switch (83)
is set to select one of eight lines {one of 1 through
8 of the HP-IB data bus). The selected line passes
the CW Generator’s parallel poll response to the
HP-IB controller.

g. Re-anstall the AZAY Assembly and HP-IB
connector.

h. Replace the A2 Assembly’s internal cover,
the ingtrament’s top cover, and rear standoffs.

Talk Listen Becimal
Addrass Switches [Octal} Address | Address | Equlve
Ehar- Char- tent

31 82 acler acter

0 B @ SP ¢
b 1 A ! 1
0 2 B " 2
O 3 C # 3
it 4 & 3 4
| 5 E % 5
¢ 6 F & i
0 7 G 7
i 0 H { 8
1 1 | ) 9
1 2 J i0
1 3 K + 11
1 4 i i2
1 5 M — 13
1 6 N } 14
1 7 0 / 15
2 ] p 0 16
2 1 0] 1 17
2 2 R 2 18

SR ke B G fR SRR B |+ BE

2 4 T 4 20
2 5 u 5 21
2 ] v 3} 2
2 7 W 7 23
3 1) X 8 24
3 1 ¥ g 25
3 2 z ; 26
3 3 [ ; 27
3 4 N < 28
3 5 ] = 29
3 6 n > 30

HP-IB Address Selection (cont'd)

a. Set the LINE switch to STANDBY. Dis-
connect the line power cable.

b. Remove the CW Generator’s top cover by
removing the two plastic standoffs from the rear
of the top cover and loosening the screw at the
middle of the rear edge of the top cover. Then
remove the A2 Agsembly’s protective cover, Reler
to the Disassembly Procedures in Section VIII,
Service Sheet A.

c. Select the new address as shown in Table 2-1.
The switches are shown in Figure 2-3. The HP-IB
ADDRESS SELECT switch settings (for 81 and
52 are in the octal code. For example, the factory
selected addresses are set to 23 {decimal 18).
Therefore, the listen address is ‘3’ and the talk
address is ‘8",

S1 52

Figure 2-3. HP-IB Address Switches Shown
as Set by the Factory

2-8. Interconnections

Intereonnection data for the Hewlett-Packard Inter-
face Bus is provided in Figure 2-4.

2-9. Mating Connectors

HP-1B Interface Connector. The HP-IB mating
connector is shown in Figure 2-4. Note that the two
gecuring screws are metric.

Coaxial Connectors. Coaxial mating connectors
ugsed with the CW Generator RF output should be
500 Pype N male connectors,

2-10. Operating Environment

The operating environment should be within the
following limitations:

2-3



Installation

Operating Environment (cont'd}

Temperature .. .................. 0 to +565°C
Humidity ..................... < 95% relative
Altitude ........... <4570 metres (15,000 feet)

NOTE
Specifications for RF Qutput apply only
between +15 and +35°C.

2-11. Bench Operation

The instrument cabinet has plastic feet and fold-
away tilt stands for convenience in bench opera-
tion. (The plastic feet are shaped to ensure self-
aligning of the instruments when stacked.) The
tilt stands raise the front of the instrument for
easier viewing of the front panel.

2-12. Rack Mounting

The CW Generator weighs 27.2 kg (60 Ibs),
therefore extreme care must be exercised
when lifting to avoid personal injury. Use
equipment slides when rack mounting the
instrument.

Rack mounting information is provided with the
rack mounting kits. If the kits were not ordered
with the instrument as options, they may be
ordered through the nearest Hewlett-Packard
office. Refer to the paragraph entitled Mechanical
Options in Section L

2-13. STORAGE AND SHIPMENT
2-14. Environment

The instrument should be stored in a clean, dry
environment. The following environmental lim-
itations apply to both storage and shipment:

Temperature . .................. —55 to +75°C
Humidity ..................... <95% relative
Altitude ........... 15,300 metres (50,000 feet)

HP 86718

2-15. Packaging

Preparation for Packaging. Remove handles and/or
rack mount flanges before packaging instrument
for shipping.

Tagging for Service. If the instrument is being
returned to Hewlett-Packard for service, please
complete one of the blue repair tags located at the
back of this manual and attach it to the
instrument.

Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. Mark
the container “FRAGILE” to assure careful han-
dling. In any correspondence refer to the instru-
ment by model number and full serial number.

Other Packaging. The following general instruc-
tions should be used for re-packaging with com-
mercially available materials:

a. Wrap the instrument in heavy paper or plas-
tic. (If shipping to a Hewlett-Packard office or ser-
vice center, complete one of the blue tags men-
tioned above and attach it to the instrument.)

b. Use a strong shipping container. A double-
wall carton made of 2.4 MPa (350 psi) test material
is adequate.

¢. Use enough shock-absorbing material (75 to
100 mm laver; 3 to 4 inches) around all sides of the
instrument to provide firm cushion and prevent
movementin the container. Protect the front panel
with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container “FRAGILE” to
assure careful handling.
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Installation

SIGNAL GROUND SHIELD =—— CONNECT 10
PIOTWISTED PAIR WITH 11 ATN o
PIO TWESTED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | P/O TWI STED PAIR WITH § IFC
NEAR ERWNATION 1 P10 TWISTED PAIR WITH 8 NDAC
TWISTED PAIR PIO TWISTED PAIR WITH 7 NRFD
PO TWISTED PAIR WITH 6 DAV
REN 0l
Diog DI04
plo7 bIO 3
DIO§ DIO?2
DIOS DIO1
L2 o — w
THREAD M3.5 x9.6 W 24-PIN M1CRO-RIBBON
(SERIES 57) CONNECTOR

Logic Levels
The Hewlett-Packard Interface Bus Logic Levels are TTL compati-
ble, i.e., the true (1} state is 0.0 Vde to +0.4 Vdc and the false (0)
state is +2.5 Vde to +5.0 Vdec.

Programming and Output Data Format
Refer to Section IH, Operation.

Mating Gonnector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Available
HF 10833A, 1 metre (3.3 ft), HP 108338, 2 metres (6.5 )
HP 10833C 4 metres {13.2 ft), HP 10833D, 0.5 metres (1.6 ft)

Gabiing Restrictions
1. A Hewlett-Packard Interface Bus system may contain no more
than 2 metres (6 ft) of connecting cable per instrument.

2. The maximum accumulative length of connecting cable for any
Hewlett-Packard Interface Bus system is 20.0 metres (85.6 ft).

Figure 2-4. Hewleti-Packard Interface Bus Connsction

2-5/2-6
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Operation

SECTION Hl
OPERATION

3 1. INTROIJUCTION
Thls sectlon prowdes complete operatlng 1nfor~

mami:enance

3-2. Panel Features
Front and rear panel feai’;ures are described m‘

detall in Flgures 3-1 and 3-2.

3-3. Operating Characteristics

Table 3-1 briefly summarizes the major operating

characteristics of the CW Generator. This table is

not intended to be a complete listing of all opera--

tions and ranges, but gives a general idea of the
instrument’s capabilities. For more information
on the CW Generator’s capabilities, refer to Table

1-1, Specifications, and Table 1-2, Supplemental
Characteristies. For information on HP-IB capa-

bilities, vefer to Table 33, Message Reference
Table.

3-4. Local Operation

Informaf;mn covenng front panel operauon of the
CW Generator is given in the sections described
below. T'o quickly learn the operation of the instru-
ment, begin with Operating Characteristics and
Simplified Operation. (Operator’s Checks can also
be used to gain familiarity with the instrument.)

Once familiar with the general operation of the -

instrument, use the Detailed Operating Instructions

as a reference for more complete operating infor-

mation.

" Turn-On Information. Instructions relating to f,he
CW Generator furn-on procedure and frequency

standard selection are presented to acquaint the

user with the general operation of the instrument. . -

Simplified Operatioo. The instrucﬁioﬁs located on :

the inside of the fold provide a quick introduction

‘to the operation of the CW Generator. In addition,
an index to the Detailed Operating Instructions

~3-5; -

[,

" isprovided to direct the uger to the more compiete
* * discussion of the topic e:f interest. ’

matiori for the CW Generator. Included are both - -
‘simplified and detailed operating instructions,
detailed descriptions of the front and rear panel, | .
local and remote operator s checks, and operator s -

Detailed Operating Instructlons 'I‘he Detmle(i

Operatmg Instructions prow,de the complete oper-

ating reference for the CW Generator user. The

ingtructions are organized aiphabet;cally by sub-

. }oct They.are mdexed by, function in Table 3-2.

Remote (HP-IB) Operatlon

The CW Generator is capable of remote operation
via the Hewlett-Packard Interface an_(HP—IB} _

HP-IB is Hewlet{-Packard’simplementation of the
TEEE Standard 488, “IEEE Standard Digital
Interface for Programmable Instrumentation”,
also described by the identical ANSI Standard
MCI1.1. For amore detailed information relating to
programmable control of the CW Generator, refer
to Remote (HP-IB) Operation in this section.

This section includes discussions on capabilities,
addressing, input and ‘output formats; the status
byte and sexrvicerequest. In Tablé 3-4isa complete
summary of programming codes. In addition,
programming examples are given in HP-IB Checks
and in the Detailed Operating Instruction.

3~6. Gperator’s Checks

Operator’s Checks are procedures demgned to
venfy proper operation of the CW.Generator’s
main functions. Two procedures are provuied ag
described below. o , _

Basic Functional. Checks. This procedure requires
only a 50 ochm load or attentuator to perform. For
greater assurance, a microwave counter and a
power meter can be used. This procedure assures
that most front panel controlled functions are
being properly executed by the CW Generator.

HP-1B Checks. This procedure assumes th at fronﬁ '
panel operation has been verified with the Basie
Functional Checks. Theé procedure checks all of the
applicable bus messages summarized inTable 3-3. .
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Table 3-1. Operating Characteristics

Frequency |

Range: 2.0t0 18.0 GHz
{Overrange to 18.599997 GIz)

Resolution: 1kHz - 20t0 6.2 GHz

2kHz  6.21012.4 GHz
3kHz 12.4t0180GHz

Output Levei.

Range: —120 to +8 dB in 10 dR steps ,
Vernjer: ~10 to +3 dBm eontinuously variable

ALC

power meter leveimg

Internai, external crystai detector, or extemal

Table 32, Index of Detailed Operating Instructions

3.14 ALC CONTROL
: Local Procedure
Internal Leveling -

Remote Procedure
Comments

315  FREQUENCY CONTROL
Loeal Procedure
Remote Procedure
Comments

316 LEVEL CONTROL
Local Procedure
Remote Procedure
Comments

317 PEAX-NORM ADJUSTMENT
Local Procedure
Comments

318 RF ON-OFF SWITCH
Local Procedure
Remote Procedure
Comments

External Crystal Detector Leveling
External Power Meter Leveling

34
34

._.3"7_‘

38

310

312
312
812

- 313

315
316
315

316
316
316

316 .

3-7. Operator’s Ma:ntenance
WARN lNG

* Forcontinued prc)tebtwn againstfire hazaraf replacetheline

fuse with a 250V fuse of the same rating only. Do not use -
repazred fuses or short«czrcuzted fuseholders ’ C

Operator’s mamtenance consists of repiacmg defectlve‘pﬁiﬁai'y fuses. This ‘ o
fuse is located in the line module assembly Refer to Fzgu::e 2-1 for instruc- .

tions on changing the fuse.







3.8. TURN-ON INSTRUCTIONS

I WARNINGS E

Before the instrument is switched on, all protective earth termi- -
nals, extension cords, autotransformers and devices eonnected to
it should be connected to a protective earth grounded socket. Any -
interruption of the protective earth gro unding will cause a poten-‘ :
tial shock hazard that could result in personal injury. . - :

Only 250V normal blow fuses with the required rated currerii' '
should be uséd. Do not use repaired fuses or short circuit
fuseholders. To do so could cause a shock or fire hazard.

ECAUTIQNS i

Before the instrument is switched on, it must be set to the voltage
of the power source or domage to the mstrument may result,

A The CW Generator s RF OUTPUT is protected against reverse.
power applzcatzons up to IW. However, for greatest protectwn L
of expensive internal components, be carefui not to apply anyr-f. .
reverse power to the .RF OUTPUT h o . ,

3-8, Turn-On

Turn-On Procedure. The CW Generator has a STANDBY state and an ON

state. Whenever the power cable is plugged in, an oven is energized to keep

the reference oscillator at a stable operating temperature. If the CW Gener-
ator is already plugged in, set the LINE switch to ON.

If the power cable is not plugged in, follow these mstructiogs. '

On the rear panel:
1. Check the line voltage switch for correct voliage selection.

2. Check that the fuse rating is appropriate for the line voltage used (see
Figure 2-1).

3. Plug in the power cable.
On the front panel, set the LINE switch to ON.

NOTE
The OVEN status annunciator should light to indicate that the CW
Generator requires warming up. The annunciator should turn off within
fifteen minutes azid the CW Generator should be rea'dy for general use. ‘

Turn-On Conhguratlon The Cw Generator turns on at the same frequency
as before it was switched to STANDBY oreven complef;ely off (thatis, ifline
power was removed) '

- 3-10. Frequency Standard Selection

AFREQ STANDARD INT/EXT switch and two connectors are located on
the rear panel. A jimper normally connects the FREQ STANDARD INT
connector (A3J9) to the FREQ STANDARD EXT connector (A3J10). The







Frequency Standard Selection (cont'd)

FREQ STANDARD EXT connector can accepta reference signalto be used
instead of the CW Generator’s internal reference oscillator,

When the FREQ STANDARD INT/EXT switch is in the INT position and
the jumper is connected between A3J9 and A3J10, the internal reference
oscillator is enabled. : . , _ PR ¥ , :

When the FREQ STANDARD INT/EXT switck is in the EXT position and
the jumper is disconnected from the FREQ STANDARD EXT connector, a
frequency si_;and_ard of 5 or 10 MHz at 0 dBm (nominal) can be connected.

- ; : NOTE ; : :
The INTERNAL REF OFF status annunciator on the front panel
will light when an external reference is being used. Also, the Ni or
PHASE LOCKED status annunciator may light if the external
reference is not of sufficient accuracy in frequency or has an
insufficient power level. The external reference must be within
+200 Hz of 10 MHz or 100 Hz of 5 MHz for reliable locking to
occur, If the external reference level is not within the specified
limits (0.1 to 1 Vrms into 50 ohms), its level may be sufficient to

- turnoffthe NOT PHASE LOCKED status annunciator. However,
- the phase noise of the CW Generator may be degraded. ~
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@ HP-IB CONNECTOR: connects the CW Generator
to the Hewleti-Packard Interface Bus for
remote operation. When in remote operation,

the @) REMOTE annunciator illuminates.

&3 100 MHz OUT (A347): 0 dBm (nominal) into 50
ohms, can be used as an external timebase
and for troubleshooting, o

@ 10 Wiz OUT (A3JB}: 0 dBm (nominal) into 50
ohms, can be used as an external timebase
and for trpubleshooting.

@) FREQ STANDARD Output {A349): 10.000 MHz into
50 ohms at +7 dBm {nomnal) from the inter-
nalreference oscillator except when INT/EXT
switch ) is in the EXT position. -~

&) FREQ STANDARD INT/EXT switch: normally set to
the INT position. Removes power from inter-
nal reference oscillator when in the EXT

 position. ' G

| D Jumper (A3W3}: normally connects the Internal

. Frequency Standard Output (A3J9) to the
External Frequency Standard Input (A3J10).

€D FREQ STANDARD Input (A3J10): normally con- .
nected by ASW3 to A3J9. Also used to connect
an external frequency standard of 5 or 10
MHz at 0 dBm to the CW Generator.

£ Line Power Module: permits operation from 100,
120, 220, or 240 Vac. The number visible in
the window displays thenominal line (Mains)
voltage for which the CW Generator is set,
(see Figure 2-1). The protective grounding

‘conductor connects to the CW Generator
‘through this module. The line power fuse
(A3F1) is inside this module and is the only’
~ part to be changed by the operator. :

Figure 3-2. Rear Panel Features
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3-11. SIMPLIFIED OPERATION
3-12. Frequency

Frequency is set using the FREQUENCY RESO-
LUTION keys and the TUNING knob. For exam-
ple, to set the frequency to 15345.678 MHz:

Press PRESET (3 GHz). This is not always neces-
sary, but it will set the right-hand six digits to 0,
and may provide a convenient starting point.

Select the 100 MHz FREQUENCY RESOLUTION
key and adjust the TUNING knob for a frequency
of 15300.000 MHz,

Select the 1 MHz FREQUENCY RESOLUTION
key and adjust the TUNING knob for a frequency
0f156345.000 MHz. Select the 10 kHz FREQUENCY
RESOLUTION key and adjust the TUNING knob
for a frequency of 15345.670 MHz.

Select the 1 kHz FREQUENCY RESOLUTION
key and adjust the TUNING knob for a frequency
of 15345.678 MHz.

Press HOLD to disable the TUNING knob.

3-13. GQGutput Level

The output level is set with the QUTPUT LEVEL
RANGE and VERNIER controls.

Operation

First, adjust RANGE to step the output level up or
down by increments of 10 dB, The selected range is
shown in the RANGE dB display.

Adjust VERNIER between —10 and +3 dBm, as
read on the meter, for the desired output level.

The output level is determined by adding the
RANGE dB display to the LEVEL dBm meter
reading.

3-14. ALC

ALC (automatic level contrel) has three modes of
operation. They are:

INT (Internal leveling)

XTAIL (External leveling using a crystal diode
detector)

PWR MTR (External leveling using a power
meter)

Internal leveling is selected for most applications.
In this mode, an internal detector senses the level
at the input of the 10 dB step attenuator, and the
internal leveling circuiiry keeps the cutput level
constant. Loss of leveling is indicated by the LVL
UNCAL annunciator.

For external leveling a crystal diode detector or
power meter can be used. Operation is described
further in the Detailed Operating Instructions.
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Detailed Operating Instruction

3-15. ALC CONTROL

Description

Local
Procedure

34

The Synthesized CW Generator has three modes of Automatic Level Control (ALC):

INT (Internal leveling)
XTAL (External leveling using a crystal diode detector)
PWR MTR (External leveling using a power meter)

For most applications internal ALC (INT) will be used. With internal ALC the output
power remains flat over the entire 2 to 18 GHz frequency range.

External ALC is used when the power level at a remote point must be kept constant.
External ALC reduces power variations due to external cables and connectors.

The ALC switch selects theleveling mode. Positive or negative detectors can be used to
supply the external ALC input voltage. A calibration adjustment allows the externally
leveled power to be adjusted to match the VERNIER setting over a limited output power
range. The calibration adjustment does not affect internal leveling.

ALC mode and status are indicated by the ALC display. The display indicates which
leveling source is selected and when the output is unleveled. The status of the ALC,
whether leveled or unleveled, can also be defermined remotely by reading the status
byte.

To use Internal Leveling:

Setthe ALC selector to IN'T. The output level will be the sum of therange and VERNIER
settings.

To use XTAL (External Crystal) Leveling:

1. Connect the crystal detector and the 10 dB coupler as shown in Figure 3-3.

2. Setthe ALC selector to INT and adjust the VERNIER to read 0 dBm on the meter.
This allows calibration of the meter to the leveled point.

Set the output level range to 0 dB and the ALC selector to XTAL.

Adjust the ALC CAL control to set the level read on the power meter to the nearest
10dBm. Ifthe ALC control does not have enough range for a low power level adjust-
ment, step the RANGE down until the adjustment can be made.

This level should be within 3 dB and +10 dB of the desired level. This calibrates the
meter to agree with the leveled power. If the detector is operating in the square law

POWER

HP 86718 SYNTHESIZED METER

CW GENERATOR

=0
1590
RF EXT ALC CRYSTAL
QUTPUT INPUT DETECTOR SENSOR
:'—]:1_? 48 LOAD
— e e ]

DIRECT I ONAL
COUPLER

Figure 3-3. External Leveling with a Crystal Betector
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Detailed Operating Instructions

ALC CONTROL (cont'd)

Local
Procedure
{cont'd)

Remote
Procedure

region, the VERNIER will now control thelevel over a continuous 13dBrange, and the
CW Generator's meter reading will track with the power meter reading as the
VERNIER control is varied through the ~10 to +3 dBm range.

To use external power meter leveling:

1. Setthe ALC selector to INT and adjust the VERNIER to read 0 dBm on the meter.
This allows calibration of the CW Generator’s meter to the leveled poini.

2. Connect power meter to the point where leveling is to be used as shown in Figure 3-4.
A directional coupler can be used to sample the power at the desired point. Set the
output level to the desired power and select the range hold function on the power
meter. This disables range changes and keeps the leveled power from oscillating.

3. Connecttherecorder output of the power meter to the external ALC input connector.
The recorder output is a voltage that is proportional to the measured power in watts.
This voltage varies from 0 to 2 volts for each power meterrange. Leveling as low as
—60 dBm can be accomplished with a sensitive power sensor using this method.

Set the output level range to 0 dB and the ALC selector to PWR MTR.

Adjust the ALC CAL controls to set the level read on the power meter to the nearest
10dBm. This level should be within —3 dB and +10 dB of the desired level (rninus the
coupling factor of the directional coupler). This calibrates the CW Generator’s meter
to agree with the leveled power. This power leveling method has a slow setfling time
but has the advantage of high sensitivity and temperature compensation.

If the ALC CAL control does not have enough range for a low power level adjust-
ment, step the RANGE down until the adjustment can be made,

The ALC program code controls the function of the RF output ON/OFF switch, the ALC
selector and the +10dB range of output power. The program string consists of the letter
O followed by a single argument representing the desired combination of the control
positions.

Tosetthe CW Generator to the +10 dPB range, you must first setit to 0 dB with the range
command (code and argument) K0, Then you can set the +10 dB range with the appro-
priate ALC command.

The codes are summarized in the table under Program Codes.

POWER
METER

HP 8871B SYNTHESIZED
CW GENERATOR

Lme

= o] =
1390 O &
RF EXT ALC
DUTPUT LNPUT []SENSOR
-~10 df LOAD
F | E]
DIRECT 1ONAL
COUPLER

Figure 3-4, External Leveling with a Power Meter
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Detailed Operating Instructions

ALC CONTROL (coni'd)

Example

36

To set internal ALC with an output level of +3 dBm:

Local

HP 86718

Set ALC selector to INT, RF output to ON, range to 0 dB and VERNIER for +3 dBm.

Or

Set ALC selector to INT, RF output to ON, range to +10 dB and VERNIER to —7 dBm.

E

Argument for ALC (INT, NORMAL)

Code for ALC

Argument for VERNIER (-+3 dBm)

Code for VERNIER

Code for RANGE

——— Argument for RANGE (0 dB)

Argument for ALC (INT, +10 dB Range)
Code for ALC

Argument for VERNIER (—7 dBm)

Code for VERNIER
Argument for RANGE (0 dB)
Code for RANGE

Program Codes HP-IB

ALC Mode
Program Code Argument
RF RANGE ALG

NORM INT 0
XTAL 4
PWR MTR <

QFp
+10 INT 2
XTAL 6
Oor. PWR MTR >

(letter O, not zero)

NORM INT 1
XTAL 5
PWR MTR =

ON
+10 INT 3
XTAIL 7
PWR MTR ?
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Commenis

Related
Sections

Output level flatness is dependent on the ALC circuitry and the maximum available
power. In order to have a leveled output it is necessary for the ALC circuitry to
continuocusly control the cutputlevel. This can only occur if the selected output power is
below the maximum power level available at each frequency. For leveled output power
in the +10 dB range, it is necessary that the LVL UNCAL annunciator remain off.

External ALC leveling also requires that the CW Generator can prodiuce enocugh power
to overcome losses in the intervening circuitry. The LVL UNCAL annunciator must
remain off to achieve leveling. The 0 dB range should be used when using external
leveling. If any of the lower ranges are used, the CW Generator must produce a higher
level to overcome the attenuation introduced by the range selected.

For output level settings above -8 dBm, spurious oscillations can ocour, resulting in
sidebands on the carrier at a level of —30 to —50 dBce. These oscillations occur only over
small portions of the frequency range. They can usually be eliminated by performing a
PEAK-NORM adjustment or by reducing the output level VERNIER setting 1 or 24B.

Typical output level switching times are detailed under Level Control. Enabling the RF
outputrequires less than 30 milliseconds. Disabling the RF output can be accomplished
in less than 5 milliseconds. :

The state of the RF output (on or off) and the status of the +10 dB range (selected or not
selected) can be obtained by reading the status byte. The status of the ALC circuitry
(leveled or not leveled) can also be monitored by reading the status byte. Oncethe status
byte indicates that the output is leveled, an application can continue without waiting
the specified time for the cutput level to settle.

Level Control
PEAK-NORM Adjustment
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3.16 FREGUENCY CONTROL

Description

Local
Procedure

Remote
Procedure

3-8

The CW Generator uses a simple, convenient frequency tuning system.

Allfrequencies can be remotely programmed or entered manually by a tuning knob. The
knob can be furned in either direction without encountering a mechanical stop. Also, the
faster it is turned the greater the frequency change per revolution.

In addition, four degrees of coarse to fine tuning can be selected. Frequency resolution
keys located above the tuning knob select 100 MHz, 1 MHz, 10 kHz or 1 kHz tuning
increments. Dueto frequency multiplication to generate frequencies above 6.2 GHz, the
minimum tuning increment (resolution) is 2 kHz above 6.2 GHz and 3 kHz above 12.4
GHz.

Onice a desired frequency has been set, pressing the HOLI key will disable the tuning
control and prevent unintentional changes in the frequency. The preset key sets the
output frequency to 3000.000 MHz for conveniently setting the least significant digits
to zeroes.

When the CW Generator is turned off or the power cable is removed, the last frequency
setfing is stored in battery-powered memory. When the instrument is powered up, the
frequency returns to the stored value. This feature maintaing the frequency setting
even after power failures or extended periods without power.

To set the output frequency to any desired frequency:

1. Press PRESET (3 GHz). This is not always necessary, but it will set the right-hand
six digits to 0, and may provide a convenient starting point.

2. Select the desired tuning increment (100 MHz, 1 MHz, 10 kHz, or 1 kHz) by
pressing the appropriate FREQUENCY RESOLUTION key, and use the TUNING
knob to set the frequency digits above the rightmost lighted segment in the fre-
gquency resolution display.

3. Once the desired frequency is set, press the HOLD key to disable the TUNING
knob.

The CW Generator accepts any frequency within its range (2000.000 to 18599.997 MHz)
to 8 significant digits. Above 6.2 GHz the frequency is randomly rounded up or down to
be compatible with the 2 kHz or 3 kHz resolution at the programmed frequency.

The CW Generator ignores spaces, commas, decimal points, carriage returns and line
feeds.

Within the CW Generator, frequency information is stored in two separate blocks of
four digits each. The effects of programming codes on the two internal frequency data
blocks are shown in Figure 3-5. Oneblock contains the 10 GHz through 10 MHz frequency
digits and the other contains the 1 MHz through 1 kHz digits. Programming within one
block does not change the other blocks unless it is necessary to round off a frequency
above 6.2 GHz. The programming codes indicate the most significant digit being
programmed.

The output frequency does not change until the frequency execute command (Z1) is
received by the CW Generator. This command must be sent sometime after the fre-
quency data has been sent.
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FREQUENCY CONTROL (cont’d)

Example To change frequency from 3000.231 MHz to 3450.001 MHz:

{ocal

1. Pressthe 100 MHz (leftmost) FREQUENCY RESOLUTION key. Adjust TUNING

for a frequency of 3400.000 MHz.

2. Pressthe 1 MHz (next) FREQUENCY RESOLUTION key. Adjust TUNING for a

frequency of 3450.000 MHz.

3. PressthelkHz(rightmost) FREQUENCY RESOLUTION key. Adjust TUNING for

a frequency of 3450.001 MHz.
GiEEER Q 3450001 7 1

i'— Dummy Argument for Frequency Execute

Code for Frequency Execute Command

———— Argument for 1 GHz Frequency Resolution

Code for 1 GHz Frequency Resolufion

R 450001 Z 1

|
§ I— Dummy Argument for Frequency Execute

=

Code for Frequency Execute Command
Argument for 100 MHz Frequency Resoclution
Code for 100 MHz Frequency Resolution

Dummy Argument for Frequency Execute

Code for Frequency Execute Command
-~ Argument for 1 kHz Frequency Resolution

Code for 1 kHz Frequency Resolution

Argument for 100 MHz Frequency Resolution
Code for 100 MHz Frequency Resolution

Program
Codes PROGRAM CODES ARGUMENTS
\HP-1B 10 GHz @ or P
1 GHz Aor §
- 100 MHz BorR
= 10 MHz Cor S
= 1 MHz Dor T | 0 THROUGH 9
& | 100 kHz E or U
[ 10kHz Forl
1 kHz Gor W
EXECUTE JorZ

39
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FREQUENCY CONTROL {cont'd)
FREQUENCY
ARGU?ENTS
v ™
Y +1 N\ FREQUENCY
P EXECUTE
PROGRAN
COBE
y *
o 0 ‘ DUMMY
ARGUMENT
H#*
T
FREQUENCY
PROGRAM — — Z @
CODES *
U ]
*
Y 0 @
*
W ¢ 0 ]
hN e
DIGITS ~me-]| 10 1 (100} 10 1 [100 10 1

1 i I
GHz MHz kHz

B means that for a giver program code, this digit will change (to zero if not programmed).
"] means that the digit will change only if programmed.

# means that above 6.2 GHz this digit may change due to randem rounding (however, it will aiways be
within 2 kHz of programmed valus).

& means that for a given program code, the leading zero is supplied by the instrument's hardware.

Comments

3-10

Figure 3-5. Frequency Programming Codes and Arguments

Due to the use of frequency multiplication to generate frequencies above 6.2 GHz, the
frequency sometimes cannot be set precisely to a desired value. Frequencies between 2
and 6.2 GHz can be set to the nearest 1 kHz. All frequencies between 6.2 and 12.4 GHz
can be set within 1 kHz of the desired value. All frequencies between 12.4 and 18 GHz
can be set within 2 kHz of the desired frequency.

When the CW Generator is programmed to a frequency that is not evenly divisible, a
random roundoff occurs. To prevent this, during remote programming one should
perform a calculation to determine whether the frequency can be set exactly.

To determine whether a frequency can be set to a given value, divide the desired
frequency (in kHz) by two if it is between 6.2 and 12.4 GHz, or by three ifitis above 12.4
GHz. If the resultis a whole number (with no remainder) the frequency can be set to the
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FREQUENCY CONTROL (cont'd)

Comments
(cont’d)

desired value. Forexample, 16 GHz divided by three (itis above 12.4 GHz) is 5333333.33
kHz, so this frequency cannot be set exactly. The nearest frequencies that can beset are
15.999999 GHz (5.333333 X 3) and 16.000002 GHz (5.333334 X 3).

The time it takes to switch from one frequency to the next depends on the largest fre-
quency digit being changed. Generally, the smaller the digit being changed, the shorter
the switching time. T'ypical switching times by largest digit being changed for frequen-
cies between 2 and 6.2 GHz can be summarized as follows:

Time ta he
Within 1 kHz

Largest Bigit
Ehanged

160 MHz
10 MHz
1 MHz
100 kHz
10 kHz

1 kHz

10 ms
10 ms
10 ms
S ms
3 ms
1.5 ms

For frequencies above 6.2 GHz, actual frequency digits being changed must be deter-
mined by dividing the output frequency by two (6.2 to 12.4 GHz) or three (12.4 to 18 GHz).
The actual data transfer time is only a small portion of the frequency switching time
and ean be ignored.

For applications that require fast execution, the status byte can be checked until the
frequency is phase locked. Once the status byte indicates that the CW Generator is
phase locked, the application may continue with the assurance that the frequency is
correct. Figure 3-6 shows the typical worst case lock and settling times.

10 MHz

NOTE: SWITCHING TIMES ARE TYPICALLY
MUCH SHORTER, PARTICULARLY FOR
SMALL STEP SIZES.

T MHz

100 kHz -~

ERROR FROM
DESIRED

FREquEnCY OkHZT

LOCK TIME

T kHz -+

i
//T?” 1A

100 Hz

TIME {ms)

Figure 3-6. Freguency Switching Time Showing Worst Case

3-11
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3-17. LEVEL CONTROL

Descripilon

Local
Procedure

Remote
Procedure

Example

312

The Synthesized CW Generator is calibrated over a wide range of output power levels
from +8 dBm to —120 dBm. The output level is set with a RANGE selector and a
VERNIER control. The output level is the sum of the seitings of these two controls.

The RANGE selector varies the output level in 10 dB steps. The selected range (+10 dB
to —110 dB) is digitally displayed in the RANGE display. This display indicates the
selected range in both local and remote modes. Output level ranges of 0 dB to —110 dB
are programmable with the range program code. The +10 dB rangeis selected using the
ALC program code.

The VERNIER knob continuously varies the outputlevel in the 0 dB range from —10to
+3 dBm. The VERNIER setting is indicated by the front panel meter.

In local mode the VERNIER can be varied continuously over the full 13 dB range. In
remote mode the VERNIER can be programmed in fourteen 1 dB steps from —~10dBm to
+3 dB. Because the VERNIER can be controlled over greater than 10 dB in both loeal
and remote mode, itis possible to overlap range settings by 3 dB. This is useful in appli-
cations where the ability to vary the output power continuously about a given level is
critical.

To set the output level to any desired value:
1. Set the CW Generator ALC mode to internal (INT).

2. Setthe OUTPUTLEVELRANGE to within —310+10 dB of the desired output level.
For example, for a —56 dBm output level choose the ~50 dB range.

3. Adjustthe OUTPUT LEVEL VERNIER setting until the sum of the range display
and the meter is equal to the desired output level.

Some output levels may be set using either of two adjacent ranges. Either range may be
used. For example, +3 dBm may be set with a 0 dBrange and +3 dBm VERNIER setting
or a +10 dB range and —7 dBm VERNIER seiting.

Setting output levels above +8 dBm may cause an ALC unleveled condition due to
insufficient power available. The meter will indicate the actual power available when
the unleveled condition occurs.

The0dBto—110dBranges and the VERNIER setting are programmed with the output
level program codes. The VERNIER setting is programmed in 1 dB steps from —10dBm
to +3 dBm. The range is programmed in 10 dB steps from 0 dB to —110 dB. The +10 dB
range is programmed by setting RANGE to 0 dBm and ALC to +10 dB.

When switching from local to remote mode, the VERNIER is reset to —10 dB and the
range remaing unchanged.
To set the outpui level to +3 dBm:
Local
Set RANGE to 0 dB and VERNIER to +3 dBm.
Or
Set RANGE +10 dB and VERNIER to —7 dBm.
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LEVEL CONTROL {con¥d)

Example KOoLO
(cont'd) o WE -
L“—m Argument for VERNIER (+3 dBm)
Code for VERNIER
Argument for RANGE (0 dB)
Code for RANGE
KOL:03
L
Argument for ALC {(INT, +10 dB Range)
Code for ALC
——  Argument for VERNIER (—7 dBm)
———  Code for VERNIER
Argument for RANGE {0 dB)
Femeeemes (ode for RANGE
Program
Program Codes Arguments Program Codes Argements
0 dBm 0 +3dB 0
—10 1 +2 1
20 2 +1 2
" ~30 3 e 0 3
= —40 4 = ~1 4
o —f50) 5 = —3 5
% K —6{ 3] E L -~3 8
- —~70 7 = —d 7
2 —80 8 2 -5 8
= ~90 9 5 —6 9
= ~100 : = =7 :
—110 ; ~8 ;
-9 <
--10 =
Commentis Output level flatness is dependent on the ALC circuitry and the maximuni available

power. In order to have a leveled output it is necessary for the ALC circuitry to
contiruously control the output level. This can only oceur if the selected output power is
below the maximum power level available at each frequency. For leveled output power
inthe +10dB range, itis necessary that the LVL UNCAL annunciator remain off. If it
lights, adjust the PEAK-NORM confrol, or reduce the VERNIER setting.

For output level settings above +8 dBm, spurious oscillations can cccur, resulting in
sidebands on the carrier at a level of —30 to —50 dBe. These oscillations occur only over
gnall portions of the frequency range,

3-13
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LEVEL CONTROL {contd)

Comments
{cont'd)

Related
Sections

3-14

They canusually be eliminated by performing a PEAK-NORM adjustment or by reduc-
ing the OUTPUT LEVEL VERNIER setting 1 or 2 dB.

External ALC leveling also requires that the CW Generator can produce enough power
to overcome losses in the intervening circuitry. The LVL UNCAL annunciator must
remain off to achieve leveling. If it lights adjust the PEAK-NORM control, or decrease
the VERNIER setting.

Typical output level range change execution time for a 10 dB step is less than 20 milli-
seconds. An outputlevel VERNIER change of 1 dB will take less than 10 milliseconds.
These times are typical for remote programming. The actual data transfer time is a very
small part of the execution time and may be ignored for most controllers.

The RF output changing from enabled to disabled takes less than 5 milliseconds. To
enable the RF output from a disabled state requires less than 30 milliseconds.

The state of the RF output {on or off) and the +10 d B range (selected or not selected) can
be obtained by reading the status byte. These two functions are programmed along
with the ALC mode. For more information see ALC Control.

ALC Control
PEAK-NORM Adjustment
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3-18. PEAK-NORM ADJUSTMENT

Description

Local
Procedure

Remote
Procedure

Example

Comments

The PEAK-NORM control adjusts an internal filter for maximum power output at a
single frequency. This filter is adjusted for best over-all performance with the controlin
the detent position (NORM), but can be adjusted for maximuom power (and reduced
harmonics and sub-harmonics) at any one frequency. This adjustment will result in
lower maximum power at most other frequencies, and therefore should be left in the
NORM position except when maximum power is needed. It should only be required at
power levels above +& dBm.

To mazimize the output power at a set frequency:

Adjust the PEAK-NORM adjustment until the LVL UNCAL annunciator turns off, or
for maximum meter reading with the VERNIER fully clockwise.

This adjustment cannot be remotely programmed.

To peak an output level of +10 dBm at 8 GHz due to a LVL UNCAL indication:

1. Adjustthe PEAK-NORM adjustment until the LVL UNCAL annunciator turns off,
or for maximum meter reading with the VERNIER fully clockwise,

2. Returnthe PEAK-NORM adjustment to NORM (detented) position before resuming
normal instrument operation. The +8 dBm output power level is affected by this
adjustment and is only specified with the PEAK.-NORM adjustment set to NORM.

For output level seftings above +8 dBm, spurious oscillations can cceur, resulting in
sidebands on the carrier at a level of —30 to 50 dBc. These oscillations occur only over

small portions of the frequency range.

They can usually be eliminated by performing a PEAK-NORM adjustment or by
reducing the output level VERNTER setting 1 or 2 dB.

The PEAK-NORM adjustment must be in the NORM (detented) position {o guarantee
the specified +8 dBm level over the entire frequency range.

3-15
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3-19. RF ON/OFF SWITCH

Description

L.ocal
Procedure

Remote
Procedure

Program
Codes

47

Comments

3-16

The RF ON/OFF switch provides a convenient way of turning off the output signal.
This is useful when calibrating detectors, zeroing power meters, or making noise mea-
surements with no signal applied. With the switch in the off position the internal 2t0 6.2
GHz oscillator is tarned off to prevent any signal leakage to the RF output connector.

The RF annunciator indicates the position of the RF ON/OFF switch in local mode and
the programmed state when in remote mode. With the internal 210 6.2 GHz oscillator

turned off, the CW Generator is no longer phase locked or leveled so the LVL UNCAL
and NOT PHASE LOCKED annunciators are lighted.

To disable the RF output:

Set the RF ON/OFF switch to OFF. Note that the OFF, LVL UNCAL and NOT
PHASE LOCKED annunciators should be lighted.

To enable the RF output:

Set the RF ON/OFF switch to ON. The LVL UNCAL and NOT PHASE LOCKED
annunciators should extinguish and the ON annunciator should light.

See ALC Control for a description of how to program the RF ON/OFF switch function.

See ALC Control

The status of the RF output (on or off) can be determined by reading the status byte. A
service request is not generated for LVL UNCAL or NOT PHASE LOCKED when the
RF output is set to OFF.

The RF output off-to-on transition typically requires less than 30 milliseconds when
remotely programmed. The on-to-off transition typically requires less than 5 milli-
seconds,
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3-20. REMOTE (HP-IB) OPERATION

The CW Generator can be operated through the
Hewlett-Packard Interface Bus (HP-IB). HP-IB
compatibility, programming and data formats arc
described in the following paragraphs.

All front panel functions except that of the ALC
CAL control, PEAK-NORM contrel, and LINE
switch are programmable via HP-IB.

A quick test of the CW Generator's HP-1B interface
is described in this section under HP-IB Checks.
These checks verify that the CW Generator can
respond to or send each of the applicable bus
messages described in Table 3-3.

3-21. HP-18 Compatibility

The CW Generator’s programming capability is
described by the twelve HP-IB messages listed in
Table 3-3. The CW Generator’s compatibility with
HP-IB is further defined by the following hst of
interface functions: SH1, AH1, T, TEQ, L4, LEG,
SR1,RL2, PP2,DC1, DTO, and C0. A more detailed
explanation of these compatibility codes can be
foundin IEEE Standard 488-1978 and the identical
ANSI Standard MC1.1.

3-22. Remote Mode

Remote Capability. The CW Generator communi-
cates onthebusin both remote and local modes. In
remote, the CW Generator’s front panel controls
are disabled except for the LINE switch. However,
front panel displays remain active and valid. In
remote, the CW Generator can be addressed to talk
or listen. When addressed to listen, the CW Gener-
ator automatically stops talking and responds
to the following messages: Data, Clear (SDC),
Remote, Local, and Abort. When addressed to talk,
the CW Generator automatically stops listening
and sends one of the following messages: Data,
Require Service, or Status Byte. Whether addressed
or not, the CW Generator responds to the Clear
(DCLY, Clear Lockout/Set Local, and Abort mes-
sages. In addition, the CW Generator can issue the
Require Service message and the Status Bit
message,

Local-to-Remote Mode Changes. The CW Gener-
ator switches to remote operation upon receipt of
the Remote message. The Remote message hastwo
parts. They are:

a. Remoteenablebuscontrol line (REN) set true.

Operation

b. Device listen address received once {while
REN is true).

When the CW Generator switches to remote, the
REMOTE annunciator on the front panel furns on.
With the exception of VERNIER, which will reset
to —10 dBm, the CW Generator’s control settings
remain unchanged with the Local-fo-Remote
transition.

3-23. Local Mode

Local Capability. In local, the CW Generator’s
front panel controls are fully operational and the
instrument will respond to a Remote message. The
CW Generator can send a Require Service message,
a Status Byte message, and a Status Bit message
while in the Loecal mode.

Remote-io-Local Mode Changes. The CW Gener-
ator switches to local from remote whenever it
receives a Loeal (GTL), Universal Unlisten ad-
dress, Abort, or Clear Lockout/Set Local message.
(The Clear Lockout/Set Local message sets the
Remote Enable control line [REN] false.) The CW
Generator can also be switched to local by turning
the LINE switch to STANDRBY, and then to ON.

With the Remote-to-Local transition, the frequency
will remain the same. All other functions will
return to the front panel settings. Power may go
up, go down, or stay the same.

3-24. Addressing

When the Remote Enable line (REN) and the
Attention control line (ATN) are true and the Inter-
face Clear control line (IFC) is false, the CW
Generator interprets the byte on the eight HP-IB
data lines as an address or a command.

The CW Generator’s Talk and Listen addresses
can be set by switches located inside the instru-
ment. The address selection procedure is described

in Section I, Refer to Table 2-1 for a comprehensive
listing of all valid HP-IB address codes.

3-25. Data Messages

The CW Generator communicates on the interface
bus primarily with Data messages. Data messages
consist of one or more bytes sent over the bus’ data
lines when the bus is in the data mode (attention
control line JATN] false). The CW Generator re-
ceives Data messages when addressed to listen,
and sends the Status Byte message when addressed
to talk. All instrument operations available in

3-17
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Table 3-3. Message Reference Table {1 of 2)
Related
HP-IB Appli- Commands | Interface
Massage | cable Response and Functions™
Lontrals
Data Yes | Frequency, Ouiput level (RANGE and VERNIER), and ALC mode AH1
can be programmed, The CW Generator sends the status byte when SH1
addressed to talk, T6, TEO
L4, LEO
Trigger No | The CW Generator does not respond to the Group Execute Trigger GET DTo
{GET) bus command
Clear Yes | Sets frequency to 3000.000 MHz, RF output to off, ALC mode to DCIL BC1
Internal, and VERNIER to —10 dBm. sSDhC
Remote Yes | Remote mode is enabled when the REN bus control line is true. REN RL}
However, remote mode is not entered until the first time the CW
Generator is addressed to listen. The front panel REMOTE annun-
ciator lights when the instrument is actually in the remote mode.
The VERNIER is sef to —10 dBm.
Local Yes | The CW Generator returns to local mode (front panel control). The GTL RLZ
CW Generator returns to the previous front panel settings, except for
frequency.
Local No | The CW Generator does not respond to the local lockout command. LLOC RL2
Lockout
Clear Yes | The CW Generator returns to local (front panel control) when the REN RL2
Lockout/ REN bus contrel line goes false.
Set Local
Pass No | The CW Generator has no controlier capability. Co
Control/
Take
Control
Require Yes | The CW Generator sets the SRQ bus control line true if one of the SRQ S5R1
Service following conditions exists: frequency out of range, not phase locked
with RF output on, or RF power level uncalibrated with RF power on.
Status Yes | The CW Generator responds to a Serial Poll Enable (SPE) bus SPE Tb
Byte command by sending an 8-bit status byte when addressed to talk. If SPD
the instrument is holding the SRQ control Hne true (issuing the
Require Service message), the R@S bit and the bit representing the
condition causing the Require Service message to be issued will both
be true.
Status Yes | The CW Generator responds to a Parallel Poll Enable (PPE) bus PPE PP2
Bit command by sending a status bit on a switch selected HP-IB data
line.

3-18
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Table 3-3. Wessage Reference Table (2 of 2]
Related
HP-1B Appli- Resnonse Commands | Interface

Message cable n and Funetions™
Contrals

Abort Yes | The CW Generator stops talking and listening. IFC T6, TED

L4, LEG

*Commands, Control lines, and Interface Funections are defined in TREE Std 488-1978. Knowledge of these may not be necessary i your
controlier's manual describes programming in terms of the twelve HP-IB Messages shown in the left column.

DTOo, DC1, RL2, CO, 8R1, and PP2.

Complete HP-IB capability as defined in IEEE Std 488 and ANSI Std MC1.1 is: SH1, AHIL, T6, TED, 14, LEQ,

Data Messages (cont’d)

local mode can be performed in remote mode via
Data messages except changing the ALC CAL
and PEAK-NORM controls and the LINE switch
setiing.

3-26. Receiving Data Messages

The CW Generator responds to Data messages
when it is enabled to remote (REN control line
true) and addressed to listen. The instrument
remains addressed to listen until it receives an
Abort message or until its talk address or a
universal unlisten command is sent by the con-
troller.

A data message 1s a string of alternate codes and
arguments, where a code is an ASCII character
representing a function, such as frequency, RF
output level, or ALC mode, and an argument is
an ASCII digit representing a selection of the
function. Each code and its argumeni make a
command.

A complete summary of programming formats,
codes and arguments is given in Table 34. In
addition, programming examples are given in
HP-IB Checks, and in the Detailed Operating
Instructions.

The Complete Data Message. The following pro-
gram string is a complete data message. I lisis
the commands in the order that the CW Gener-
ator decodes them, along with arguments that
will be explained.

“P1Q2R3S4TEUEVTIWEZ1KOL7/MON701”

The commands preceeding 71 program a fre-
quency of 12345.678 MHz. Z1 is a frequency exe-
cute command which is required to execute a
string of frequency commands, K9 and L7 pro-
gram cutput RANGE and VERNIER to —90 dB
and —4 dBm respectively. M0 and N7 are used to
program AM and FM in the HP 8672A (a similar
synthesized signal generator with AM and FM
capabilities) and are used as dummy commands
to make program strings compatible with the HP
8672A. The 01 command programs ALC fo inter-
nal leveling.

The Abbreviated Data Message. If functions are
programmed in the order listed, codes can be
omitted from the string, except for the first code,
and Z1, the frequency execute command, if pro-
gramming frequency. Thus, the following string
is equivalent to the one above,

“P1234567872197071"

Furthermore, the string can begin with any code
and end with any argument, and can be com-
posed of combinations of this syntax. Thus, the
following string will program the CW Generator
to a frequency of 2345 MHz, with a VERNIER
setting of 0 dBm, without changing the output
level RANGE setting.

“Q2345Z11.3"

3-27. Receiving the Clear Message

The CW Generator responds to the Clear message
by setting the frequency to 3 GHz, ALC to inter-
nal, and RF power off. The message can take two
forms: Device Clear which the CW Generator re-

319
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Receiving the Remote Message (cont'd)

sponds to only when addressed, and Selected
Device Clear, which it responds to whether ad-
dressed or not. The Device Clear message does
not affect addressing, while the Selected Device
Clear message leaves the CW Generator addressed
to listen.

3-28. Receiving the Trigger Message

The CW Generator does not respond to the
Trigger message.

3-29. Receiving the Remote Message

The Kemote message has two parts. First, the
remote enable bus conirol line (REN) is held true;
second, the device listen address is sent by the
controller. These two actions combine to place
the CW Generator in remote mode. Thus, the CW
Generator is enabled to go into remote when the
controller begins the Remote message, but it does
not actually switch to remote until addressed to
listen the first time. When actually in remote, the
CW Generator’s front panel REMOTE annuncia-
tor lights.

3-30. Receiving the Local Message

The Local message is the means by which the
controller sends the Go To Local (GTLE) bus com-
mand. The CW Generator returns to front panel
control when it receives the Local message.

When the CW Generator goes o local mode, the
front panel REMOTE annunciator turns off.
However, even in local, the CW Generator sends
the status byte when addressed to talk, '

3-3t. Receiving the Local Lockout Message

The CW Generator does nof respond to the Local
Lockout message.

3-32. Receiving the Clear Lockout/
Set Local Message

The Clear Lockout/Set Local message is the
means by which the controller sets the Remote
Enable (REN) bus control line false. The CW
Generator returns to local mode (full front panel
control} when it receives the Clear Lockout/Set
Local message. When the CW Generator goes to
local mode, the front panel REMOTE annuncia-
tor turns off.

3-33. Receiving the Pass Conirol Message
The CW Generator does not respond to the Pass
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Control message because it does not have this

.controller capability.

3-34. Sending the Require Service Message

The CW Generator sends a Require Service mes-
sage if one or more of the following conditions
exists for more than 50 ms;

1) Frequency programmed out of range
2) Not phase locked with RF output on

3) RF power level uncalibrated (LVL UNCAL)
with RF power on.

The CW Generator can send a Require Service
message in either the local or remote mode, and
whether or not addressed. It sends the message
by setting the Service Request (SRQ) bus line
true.

Once the CW Generator is addressed to talk, the
RQS bit is latched, even though CW Generator's
need for service may have changed,

3-35. Sending the Status Byie Message

After receiving a Serial Poll Enable bus com-
mand (SPE) and when addressed. to talk, the CW
Generator sends a Status Byte message, The mes-
sage consists of one 8-bit byte which corresponds
to the pattern shown in Table 3-4, Programming
Quick Reference Guide.

3-36. Sending the Status Bit Message

The CW Generator sends the Status Bit message
in response to the Parallel Poll Enable (PPE) bus
comnmand {(whether or not it is addressed to talk).
If the CW Generator is sending the Require Ser-
vice message, it will set its assigned status bit
true.

The data line that the parallel poll is assigned to
respond on, and the sense (active high or active
low} can be set from switches located inside the
instrument. The selection procedure is described
in Section IL

3-37. Receiving the Abort Message

The Abort message is the means by which the
controller sets the Interface Clear (IFC) bus con-
trol line true. When the Abort message is received,
the CW Generator becomes unaddressed and
stops talking or listening.
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Table 3-4. Programming Quick Reference Guide
PROGRAM STRING SYNTAX
R Level [ Modulaticr:\kw,
Controller Talk Frequency Range Vernier  AM FM ALC
Synthesizer Listen [ CX.. . XZX ] [KX} [LX} {[Meo] [Ne] [oX] "
Stands for Code ___j Pummy Argument
for Most Significant — Frequency Execute Code
Frequency Digits. Freguency Digits
WHERE: € = PROGRAM CODE
X = ARGUMENT OR FREQUENCY DIGIT
PROGRAM EBDES ARGUMENTS PROGRAM COBES ARGUMENTS
10 GHz @ or P +3 dBm 0
1 GHz Aor i +2 1
- | 100 MHz Bor R - +1 2
= 10 MHz Cor § = 0 3
5 1 MHz Dor T | 0 THROUGH 9 = -1 4
21 100kHz Eor l = Lors -9 5
£ 10kHz ForV¥ o or -3 6
1kHz GorW wl i 7
EXECUTE Jor 7 = — 8
& —6 9
0dB 0 =2 —7 :
—10 1 —8 ;
1 20 2 -9 <
= ~30 3 -10 =
= —40 4 -
Fred —50 5 = Mor] OFF Gort
o Kor[ 60 6 .
d
- ~70 7 = N or ~~ OFF 6orl
§ —80 8
=2 —90 9 ARBUMENTS
—100 :
: PROGRAM
—110 : CODES RF
ALC
OFF | 8H
=
INT NORMAL 0 1
INT, +10 RANGE 2 3
Gor XTAL, NORMAL 4 5
XTAL,+10 RANGE | 6 7
MTR, NORMAL < 1=
MTR, +10 RANGE > ?
STATUS BYTE
Bit Number 8 71 ] b 4 3 2 i
Becimal Yalue 128 64 32 16 B 4 2 i
CRYSTAL OUT OF NOT 0 +10 a8,
Function OVEN REQUEST RANGE RE PHASE LEV (NOT OVER
COLD SERVICE | (roquency) | OFF | Lockep | UNCAL USED) RANGE

* Dummy codes Tor 8672A program compatibility.
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OPERATOR’'S CHECKS

3-38. OPERATOR'S CHECKS

3-38. Basic Functional Checks

Description

Equipment

Procedure

The purpose of these checks is to give reasonable assurance that the instrument is
operating properly.

Each check has been designed to be performed with a minimum of test equipment,
and in as short a time as possible. Therefore, although these checks are extremely
valuable in identifying malfunctions, they are not a substitute for the Performance
Tests in Section IV, which verify that the instrument is performing within its
published specifications.

Each check is independent of the others and can be performed separately.

If & malfunction is suspected and the CW Generator is being returned to Hewleti-
Packard for service, perform the entire procedure. Document the checks that failed
on a blue repair tag located at the rear of this manual and attach the tag to the
instrument. This will help ensure that the malfunction has been accurately described
to service technicians for the best possible service.

Attenuator, 10dB . ... HP 84918, Option 010

Turn-On Check

1. Set the LINE switch to STANDBY. Remove all external cables from the front
and rear panels of the CW Generator, including the power cable connecting the
instrument to mains power.

2. Set the rear panel FREQ STANDARD INT/EXT switch to INT and connect the
JUMPER (A3W3) between ASJ9 and A3J10.

3. After the power cable has been disconnected from the CW Generator for at least
1 minute, reconnect it to the CW Generator. Check the front panel of the instru-
ment to verify that the STANDBY and OVEN status annunciators are on.

4. Leave the instrument’s LINE switch set to STANDBY until the OVEN status
annunciator turns off. This should occcur in 15 minutes or less, depending upon
how long the CW Generator was disconnected from mains power. {The OVEN
annunciator may flicker off and on temporarily just as the oven stabilizafion
temperature is reached. This is normal operation.) Once the OVEN status annun-
ciator is off get the LINE switch to ON.

6. Set the RF OUTPUT switch to ON. Set the FREQ STANDARD INT/EXT switch
to EXT. Verify that the INTERNAL REF OFF and NOT PHASE LOCKED
status annunciators turn on. Set the switch back to INT. The status annunciators
should then turn off.

Frequency Check

The FREQUENCY MHz display and NOT PHASE LOCKED status annunciator
are used to check that the internal phaselock loops remain phase locked across
their tuning range. The actual frequency at the RF OUTPUT connector is not
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Basic Funciional Checks {cont’d)

Procedure checked. However, the frequency can be monitored with a microwave frequency
{cont'd) counter or spectrum analyzer for greater assurance that the CW Generator is
operating properly.

If a frequency counter is to be used to check frequency, disconnect the jumper
from the rear panel connector A3J10 and connect the frequency ¢ounter as shown
in Figure 3-7. Set the CW Generator rear panel INT-EXT switch to EXT.

HP 8

8 SYNTHESIZED
CW GF T

OR COUNTER
| FREQ STD STD
REAR PANEL OUT

1B
ERA

7
N

500

RF OUTPUT 500
INPUT

Figure 3-7. Frequency Ehecks Test Setup

6. Setthe CW Generator as follows:

RF QUTPUT OFF

PEAK-NORM control NORM (in detent)
OUTPUT LEVEL RANGE selector fully counter-clockwise
OQUTPUT LEVEL VERNIER fully counter-clockwise
ALC selector INT

ALC CAL control fully clockwise

7. Press the HOLD key. Verify that the CW Generator’s displays indicate the follow-
ing conditions:

RANGE dB display ~110dB

Meter < =10 dBm

ALC annunciator INT and LVL UNCAL

RF annunciator OFF

FREQUENCY MHz display some frequency between 2.0 and

18.599997 GHz. If the display is
not stable, press the PRESET

(3 GHz) key.
FREQUENCY RESOLUTION display All four segments extinguished.
STATUS annunciators:
OVEN may be on but should extinguish

within 15 minutes after line cord
is connected.

NOT PHASE LOCKED annunciator ON

All other annunciators should be extinguished.
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Basic Functional Checks {cont'd)

Procedure 8,

{cont'd)

10.

1L

12.

13.

14.

16.

16.

17,

18.

19.

20.

Press the PRESET (3 GHz) key and then the 100 MHz FREQUENCY RESO-
LUTION key. Verify that the leftmost segment in the FREQUENCY RESOLU-
TION display lights and that the other segments are extinguished.

NOTE
Do not tune above 6199.999 MHz in steps 9 through 17.

. Verify that the displayed frequency can be tuned in 100 MHz increments using

the TUNING knob.

Press the 1 MHz FREQUENCY RESOLUTION key. Verify that the two leftmost
segments in the FREQUENCY RESOLUTION display are lighted and
that the other segments are extinguished.

Verify that the displayed frequency can be tuned in I MHz increments using the
TUNING knob.

Press the 10 kHz FREQUENCY RESOLUTION key. Verify that the three left-
most segments in the FREQUENCY RESOLUTION display are lghted
and that the other segment is extinguished.

Verify that the displayed frequency can be tuned in 10 kHz increments using the
TUNING knob.

Press the 1 kHz FREQUENCY RESOLUTION key. Verify that all segments in
the FREQUENCY RESOLUTION display are lighted.

Verify that the displayed frequency can be tuned in 1 kHz increments using the
TUNING knob.

Tune the frequency to 4 GHz and press the HOLD key. Verify that the four
segments of the FREQUENCY RESOLUTION display are extinguished.

Press the PRESET (3 GHz) key and verify that the FREQUENCY RESOLUTION
display indicates 3000.000 MHz.

Set the CW Generator as follows:

RF OUTPUT ON

PEAK-NORM control NORM (in detent)
OUTPUT LEVEL RANGE selector 0 dB range

OUTPUT LEVEL VERNIER for 0 dBm reading on meter
ALC selector INT

ALC CAL control fully clockwise

Tune the CW Generator frequency to 2 GHz and select 1 kHz FREQUENCY
RESOLUTION. Slowly tune from 2000.006 MHz to 2000.010 MHz. Verify that
the NOT PHASE LOCKED annunciator remains off at each step.

Set the frequency tuning resolution to the values shown in the following table.
For each tuning resolution, slowly tune from the corresponding start frequency
to the stop frequency. Each time, verify that the NOT PHASE LOCKED annun-
ciator remains off. (Each phase-locked loop is tuned over its entire range.)
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Basic Funclional Checks (cont'd)
Procedure
{cont'd) FREQUENEY RESBLUTION Start Frequency Stap Frequency

10 kHz 2000.010 MH= 2001.006 MHz

1 MHz 2001.000 MHz 2100.600 MH2

160 MHz 2100.000 MHz 6200.000 MHz

21. Set the frequency to 18599.997 MHz {(overrange). Verify that the NOT PHASE
L.OCKED annunciator remains off.

Output Level Check

The CW Generator’s internal output leveling loop (ALC) is checked to ensure that
it remains locked at all specified power levels. The internal output leveling loop
monitors most of the RF output circuitry. The output level can be monitored with
a power meter for greater assurance that the CW Generator is operating properly.

22. Press PRESET (3 GHz). Set the CW Generator as follows:

RE OUTPUT ON

PEAK-NORM control NORM (in detent)
OUTPUT LEVEL RANGE selector fully counter-clockwise
OUTPUT LEVEL VERNIER fully counter-clockwise
ALC selector INT

ALC CAL control fully clockwise

23. Connect a 50 ohm load or attenuator to the CW Generator’s RF OUTPUT con-
nector. This reduces unwanted power reflections back into the RF OUTPUT
connector, thus avoiding a false LVL UNCAL annunciator indication.

24. Tune the frequency to 6200000 MHz.

25. Using the OUTPUT LEVEL RANGE selector, step the output level range from
—110 to +10 dB. Verify that the LVI. UNCAL annunciator remains off.

26. Set OUTPUT LEVEL RANGE to 0 dBm and sweep the OUTPUT LEVEL
VERNIER across its entire range. Verify that the annunciator remains off at all
VERNIER settings.

27. Select 100 MHz frequency tuning resolution and set the output level to +8 dBm.
Tune slowly from 2000.000 MHz to 18000.000 MHz. Verify that the indicated
power level on the CW Generator’s meter remains constant and stable and that
the LVL UNCAL annunciator remains off. This ensures that the instrument can
generate specified output power and remain leveled.

NOTE
Maomentary flashing of the LVL UNCAL when tuning is normel
Make sure that it remains off after the meter has settled, at each
frequency.
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3-40. HP-IB Checks

DESCRIPTION: These procedures check the CW Generator’s ability to process or send the HP-1B

INITIAL
SETUP:

EQUIPMENT:

messages deseribed in Table 3-3. Only the CW Generator, a controller, and an HP-1B
controller interface {for the HP 85B} are needed to perform these checks.

These precedures do not check that all the CW Generator’s program codes are being
properly executed by the instrument. However, if the Basic Functional Checks and
the HP-1B Checks all pass, then the instrument will probably execute all commands.

If the CW Generator fails any of these HP-IB checks, make sure the controller and
interface are working properly.

The select code of the controller’s HP-IB interface is assumed to be 7. The address of
the CW Generator is assumed to be 19 (its factory-set address). This particular select
code-address combination (that is, 719) is not necessary for these checks to be valid.
However, the program lines presented here must be modified for any other com-
bination.

Instructions for changing the address are in Section I, Installiation.

These checks can be performed together or separately. Any special requirements for
a check are described at the beginning of the check.

The test setup is the same for all of the HP-IB Checks. Connect the the CW Generator
to the controller and set the CW Generator as follows:

RF Qutput switch ON

PEAK-NORM control NORM (in detent)

OUTPUT LEVEL RANGE selector fully counter-clockwise

OUTPUT LEVEL VERNIER fully clockwise

ALLC selector INT

CAL control fully clockwise

Frequency 6000.000 MHz

HFP-IB Controller/Interface . .......oovviiin .. HP 85B/82937A

HP 9826A Option 011
{BASIC 2.0 ROM Operating System)
HP 9836A with BASIC 2.0
Operating System

Remote and Local Message

NOTE:

This check determines whether the CW Generator properly switches from local to
remote control and from remote to local controel. If the instrument is in remote, switch
the LINE switch to STANDBY, then to ON.
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HP-IB Checks (cont'd)

OPERATOR’S
RESPONSE:

OPERATOR'S
RESPONSE:

Description

HP 858 {BASIE)

HP 98284 [BASIE)
HP GB3GA (BASIC)

Send the Remote message (by setting
the Remote Enable bus control line,
REN, true and addressing the CW
Generator to listen).

REMOTE 719

REMOTE 719

Check that the CW Generator's REMOTE annunciator is on and the OUTPUT

LEVEL meter reads — 10 dBm.

Send the Local message to the
CW Generator.

LOCAL 719

LOCALT19

Check that the CW Generator’s REMOTE annunciator is off and the QUTPUT

LEVEL meter reads +3 dBm.

Receiving the Data Message

NOTE:

OPERATOR'S
RESPONSE:

This check determines whether the CW Generator properly receives Data messages.

HP 98264 [BASIT)

send a Data message.

Description HP 858 {BASIC) HP GB36A (RASIC)
Send the first part of the Remote
message (enabling the CW Generator
to remote.) REMOTE 7 REMOTE 7
Address the CW Generator to histen QUTPUT 719; OUTPUT 715,
{completing the Remote message), then| “PI8W0Z173075” “P18WO0Z173075”

Check that the CW Generator’'s REMOTE annunciator is on, RANGE dB indicates
—70 dB, ALC annunciators show XTAIL mode and LVL UNCAL, and the FRE-
QUENCY MHz display shows 18000 MHz.

Sending the Data Message

NOTE:

This check determines whether the CW Generator properly issues a Data message
when addressed to talk. Before beginning this fest, set the LINE switch to OFF, then
to ON. (If an HP 9826A or 9836A controller is used, a short program is required to

perform this check.)
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HP-IB Checks (cont'd)

- HP 4BZGA [BASIC)
Bescriptian HP 858 [BASIC) HP 98364 (BASIC)
Send the Remote message. REMOTE 719 10 REMOTE 719
Send a Dlata message to set the status OUTPUT 719; 20 OUTPUT 719;
byte. “MOTO” “MO70”
Address the CW Generator to talk and ENTER 719 30 V=0
store its output in variable V., using “#,B7;V 40 ENTER 719
using “#,B";V
Display the value of V. DISPV _ 50 DISP V
60 END

OPERATOR’S Check that the CW Generator’s REMOTE annunciator is on. The controller should
RESPONSE: display 28.

Heceiving the Clear Message

NOTE: This check determines whether the CW Generator responds properly to the Clear
message. This Check assumes that the CW Generator is in remote mode.

. HP 8826A [BASIG)
Bescription HP 858 {BASIC) HP 9836A (BASIC)
Send a Data message to initialize the Output 719; Output 719:
CW Generator “P18WO0Z173075” “P18WO0Z173075”

OPERATOR’S  Check that the CW Generator is set to 18000 MHz, XTAL ALC mode, and RF
RESPONSE: OUTPUT ON.

Send the Clear message CLEAR 719 CLEAR 719

OPERATOR’S  Check that the CW Generator is set to 3000 MHz, INT ALC mode, and RF OUTPUT
RESPONSE: OFF.

Receiving the Abort Message

NOTE: This check determines whether the CW Generator becomes unaddressed when it
receives the Abort message. This check agssumes the CW Generator is in remote mode
and at a frequency other than 2000 MHz.

3-28



OPERATOR’S CHECKS

Operation

HP-1B Checks (cont'd)

- P 88264 (BASIE}
{lescription HP 858 [BASIC} HP GB36A (BASIC)
Address the CW Generator to listen OUTPUT 719; OUTPUT 719
and send part of a frequency message. “AZ000” “A2600"
Send the Abort message, unaddressing ABORTIO 7 ABORT 7
the CW Generator from listening.
Address the controlier to talk. The CW SEND 7. MTA SEND 7 MTA

Generator is not addressed to Haten.

Attempt to execute the previous ouUTPUT 7; 41" OUTPUT 7; “Z1"
frequency command by sending the

frequency execute command.

OPERATOR’S
RESPONSE:

Check that the CW Generator does not display 2000 MHz output frequency. If the
controller is an HP 9826A or 9836A, press the CLLR 1/0 key to continue the checks.

Status Byie Message

NOTE: This check determines whether the CW Generator sends the Status Byte message.
This check assumes that the Clear message has been sent.
. HP B826A (BASIC)
Description HP 858 {BASIC) HP 98364 (BASIE)
Send the Serial Poll message fo the SPOLL(719) SPOLI(719)
CW Generator {causing it to send the
Status Byte message). Display the
value of the status byte.
OPERATOR’S  Check that the controller’s display reads 28,
RESPONSE:

Require Service Message

NOTE: This check determines whether the CW Generator can issue the Reguire Service
message (set the SRQ bus control line true). This check can be performed in either

local or remote mode.

_— P 98Z6A (BASIE)
fleseription HP B5B [BASIC) #P 98364 (BASIC)
Send the Clear message CLEAR 719 CLEAR 719
Send a Data message containing an ouUTPuUT 719 OuUTPUT 719;
out-of-range frequency. This causes the “P3sZ17 “P35E1"
Require Service message to be sent.
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HP-IB Checks {con¥d)

NOTE: If an HP 9826A or 9836 A controller is being used, a short program is required for the
next part of this check. :

HP 98264 [BASIC)

fescription HP 858 {BASIC) HP 9B35A [BASIE)

Read t,he bmar)-r status of the con- STATUS 7.2,V 10 V=0
troller’s HP.IB interface and store the 90 STATUS 7.7-
data in variable V. [n this step, 7 is the v T
interface’s select code, and 2 (HP-85R)
and 7(HP 9826A) are status registers
for bus control lines.

Display the value of the SRQ bit. In DISP “SRQ=""; 30 DISP “SRQ
this step, 5 (HP-85B) and 10 (HP 9826A BIT(V.,5) =*BIT(V,10}
or HP 9836A) are the SRQ bits for the

controller, numbered from 0. 40 END

OPERATOR'S  Check that the SRQ value is 1, indicating that the CW Generator issued the Require
RESPONSE: Service message.

Status Bit Message

NOTE: This check determines whether the CW Generator sends the Status Bit message.
This check can be performed in either local or remote mode. This check assumes that
the Clear message has been sent.

- HP Q8264 (BASIC)
Bescription HP 85B [BASIE) HP 98354 (BASIC)
Set up a Service Request condition by | OUTPUT 719; OUTPUT 719;
programming an illegal frequency. “Pogz1”’ “P997Z1”
Send the parallel poll message to the PPOLL(T) PPOLLLY)
CW Generator {causing it to send the
Status Bit message),

OPERATOR'S  Check that the controller displays 128, or the value of the bit that parallel poll
RESPONSE: switch ig set to.
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SECTION tV
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test the instrument’s
electrical performance using the specifications of
Table 1-1 as the performance standards. These
tests are suitable for incoming inspection, trouble-
shooting, and preventive maintenance. All tests
can be performed without accessing theinterior of
the instrument. A simpler operational test is in-
cluded in Section 11T under Operator’s Checks.

4-2. ABBREVIATED PERFORMANCE TEST

In most cases, it is not necessary to perform all of
the tests in this section. The following tests should
be performed after repairing the CW Generator or
to verify instrument operation:

e Frequency Range and Resolution
2 Output Level, High Level Accuracy
and Flatness

These tests can also be used for incoming inspec-
tions and preventative maintenance. They arenot
intended to be a complete check of specifications,
but will provide 90% confidence that the CW
Generatoris meeting its major performance speci-
fications. These tests can be performed with less
time and equipment than the full Performance
Tests.
NOTE
To consider the performance tests valid,
the following conditions must be met:

a. The CW Generator must havea I-
hour warmup for all specifications.

b. The line voltage must be 100, 120,
220, or 240 Vac +5%, —105%.

¢. The ambient temperature must be
+15 to +35°C for the Ouiput Level Flat-
ness and BRF Output Level and Accuracy
tests; 0 to 55°C for all other tests.

4-3. CALIBRATION CYCLE

This instrument requires periodic verification of
performance to ensure that it is operating within

specified tolerances. The performance tests de-
scribed in this section should be performed at least
once each year; under conditions of heavy usageor
severe operating environments, the tests should
be more frequent. Adjustments that may be re-
guired are described in Section V, Adjustments.

4-4. PERFORMANCE TEST RECORD

Results of the performance tests may be tabulated
in Table 4-3, Performance Test Record. The Per-
formance Test Record lists all of the performance
test specifications and the acceptable Hmits for
each specification. If performance test results are
recorded during an incoming inspection of the in-
strument, they can be used for comparison during
periodic maintenance or troubleshooting. The test
results may also prove useful in verifying proper
adjustments after repairs are made.

4-5. EQUIPMENT REQUIRED

Equipment required for the performance tests is
listed in Table 1.3, Recornmended Test Equipment.
Any egquipment that satisfies the critical specifi-
cations given in the table may be substituted.

4-6. TEST PROCEDURES

It is assumed that the person performing the fol-
lowing tests understands how to operate the speci-
fied test equipment. Equipment settings, other
than those for the CW Generator, are stated in
general terms. For example, a test might require
that a spectrum analyzer’s resolution bandwidth
be set to 100 Hz; however, the sweep time would
not be specified and the operator would be expected
to set that control and other controls asrequired to
obtain an optimum display. It is also assumed
that the technician will select the cables, adapters,
and probes (listed in Table 1.3} reguired to com-
plete the test setups illustrated in this section.
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4-7. FREQUENCY RANGE AND RESOLUTION TEST

Specification

Description

Equipment

Procedure

Eleetrical Characteristics Performance Limits Conditions
FREQUENCY
Range 2.0-—-18.0 GHz
(Overrange to 18.599997 GHz)
Resolution 1 kHz 20t06.2GHz
2 kHz 6.2t012.4 GHz
3kHz 12.4 to 18.0 GHz

This test checks the resolution in each of three internal frequency bands using a
frequency counter. The performance test is divided into a baseband check (2.0 to 6.2
GHz) and a check for bands 2 and 3 (6.2 to 124 GHz and 12.4 to 18.0 GHz
respectively).

Frequency Counter ...................... HP 5343A

Baseband Test

1. Connect the equipment as shown in Figure 4-1. Set the CW Generator rear panel
INT/EXT switch to EXT. Remove FREQ STANDARD jumper and connect A3J10
to the 10 MHz frequency standard output of the frequency counter.

HP 8671B SYNTHESIZED

CW GENERATOR COUNTER
! FREQ

| FREQ STD  STD

=)0 = “‘5”“ & | REAR PANEL OUT

1§ - ° 2 '

RF OUTPUT 500
INPUT

Figure 4-1. Frequency Range and Resolution Test Setup

Select 1 kHz display resolution on the counter.

3. Press the CW Generator's PRESET (3 GHz) key and set the output power to 0

dBm.

4. Verify that the frequency counter reads 3 000.000 MHz 1 count.

2999999 MHz _____ 3000.001 MHz
Set the CW Generator frequency to 2 000.000 MHz.

Tune to each of the frequencies listed below. Verify that the CW Generator
remains phase locked at all frequencies and that the frequency counter agrees
with the CW Generator frequency display 1 count.

4-2



HP 86718

Performance Tests

PERFORMANCE TESTS

FREQUENCY RANGE AND RESOLUTION {cont'd)

Procedure
(confd)

Frequency finimum Frequency Actual Frequency Maximum Frequency
[MHz) {MiHz) {MHtz] [MHz)
2 000.000 1 999,999 2 000.001
2 000.001 2 000.000 2 000.002
2001.112 2001111 2001.113
2002.223 2 002.222 2 002.224
2 003.334 2 003.333 2 003.335
2 004.445 2004.444 2 004.446
2 005,556 2 005.555 2 (005.557
2 006.667 2 006.666 2 006.668
2 007.778 2007777 2 007.779
2 008.889 2 008.888 2 008.8%0
2 009.999 2 009.998 2 010.000

Set the CW Generator to 2 000.000 MHz.

Tune the CW Generator to each of the frequencies listed below and read the
frequency counter at each step. The frequency counter reading should agree with
the CW Generator front panel reading within +1 count. In addition, the CW
Generator NOT PHASE LOCKED front panel annunciator should remain off at
all frequencies.

NOTE
Fast tuning of frequency may cause the NOT PHASE LOCKED
annunciator to flash on momentarily. This is normal and does not
indicate o malfunction.

Frequensy Minimum Freguensy Actual Frequency Maximum Frequency
{MHz} {Mliz) {MHz] (fHz)
2 090,000 2 089.999 2 (:80.001
2 280.000 2 279.999 2 280.001
2 470.000 2 469.999 2 470.001
2 660.000 2 659.999 2 660.001
2 850.000 2 849.999 2 850,001
3 040.000 3 039.999 3 040.001
3 230.000 3 229.999 3 230.001
3 420.000 3 419.899 3 420.061
{cont’d)
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FREQUENCY RANGE AND RESCLUTION (cont’'d)

Procedure
{cont'd)

Frequency Minimum Fregueney Actual Frequency Maximum Frequency
{MHZ} {MHz) {}Hz] (MHz)
3 610.000 3 609.999 3 610.001
3 800.000 3 799.989 3 800.001
3 990.000 3 989.599 3 9906.001
4 180.000 4179.999 4 180.001
4 370.000 4 368.999 4 370.001
4 560.000 4 559.99% 4 560.001
4 750.000 4749.999 4 760.001
4 940.G00 4 839.999 4 940.001
5 130.000 5125.999 5 130.001
5 320.000 5319.999 5 320.001
5510.000 5 509.999 5 510.001
5 700.000 5 699.999 5 700.001
5 900.000 5 890,999 5 900.001
6 100.000 6 099.999 6 100.001

Bands 2 and 3 Test

9.

10.

11.

12,

13.

14.

15,

Tune the CW Generator to 10 000.000 MHz and select 1 kHz tuning resolution.

Tune the frequency down one increment and verify that the CW Generator
frequency display changes to 9 999.998 MHz and the frequency counter reading
agrees within one count.

Tune the frequency up two increments and verify that the CW Generator
frequency display changes to 10 000.002 MHz, Verify also that the frequency
counter reading agrees within one count.

10 GHz frequency resolution, 2kHz (/)

Tune the CW Generator to 18 000.000 MHz and select 1 kHz tuning resolution.

Tune the frequency down one increment and verify that the CW (enerator
frequency display indicates 17 999.997 MHz and the frequency counter reading
agrees within one count.

Tune the frequency up two increments and verify that the CW Generator
frequency display indicates 18 000.008 MHz and the frequency counter reading
agrees within one count.

V)

Disconnect the frequency standard cable and replace the FREQ STANDARD
JUMPER between A3J9 and A3J10. Set the INT/EXT switch to INT.

18 GHz frequency resolution, 3 k¥z




HP 86718

Performance Tests

PERFORMANCE TESTS

4-8. FREQUENCY SWITCHING TIME TEST

Specification

Description

Equipment

Electricat Characteristics Performance Limits Gonditions
SWITCHING TIME
Freguency to be within the
specified resolution. <15 ms
Amplitude to be within +3 dB <15 ms When switching within
of final level after switching the same frequency
frequency. resolution range.

This test measures the frequency switching speed. The CW Generator is remotely
programmed to continuously switch between two frequencies. Its output is mixed
with a local oscillator whose output frequency is set to 1 kHz above the second (or
destination) frequency. The difference frequency (IF) is displayed on an oscilloscope.

Frequency switching speed is first measured in the CW Generator’s base band (2.0—
6.2 GHz) using an IF frequency of 1 kHz (which is the specified resolution for the
base band). As the unit under test iz switched from the starting frequency to the
destination frequency the oscilloscope is triggered by the HP-1B eontroller.

Asg the CW Generator output changes between the two programmed frequencies the
IF signal will pass through zero. This will generate a phase reversal, as shown in
Figure 4-3. The last phase change of the IF frequency is the point that the frequency
of the unit under test is within the specified resolution.

The amplifude recovery time is tested using the same measurement setup. The £3 dB
amplitude points of the IF signal are calibrated on the oscilloscope display and the
amplitude recovery time is tested to ensure that the IF level is within =3 dB of the
final level (see Figure 4-4). The amplitude recovery time is only specified for
frequency changes within the same frequency resolution range.

NOTE
A digitizing oscilloscope will make this measurement easier due to the
ability to store and view the switching process. The test may be
performed without a digitizing oscilloscope by repetitively switching
the frequency of the unit under test.

HP-IBController ......................... HP 856B/82903 or HP 9836A
LocalOscillator ....... ... ... HP 8340A

e . e e e RHG DMS1-18

Oscilloscope .. i HP 1980B
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Performance Tests

HP 8671R

PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure

HP—i8B
CONTROLLER

HP—tB
INTERCONNECT
HP—I8 PIN 8 CABLE

LOCAL OSCILLATOR
( HP B6718 SYNTHESIZED LA
GENERATOR
FREQUENCY 10 MHz
STANDARD EXT outT
‘Q
RF OUTPUT MIXER RF OUTPUT
RF ® L0
OSCILLOSCOPE iF
|
EXTERNAL )
TR1GGER
EVERTICAL
INPUT A"

Figure 4-2. Frequency Swilching Time Test Setup

Frequency Switching Time

1.

Set up the equipment as shown in Figure 4-2. The external trigger input of the
oscilloseope should be connected to pin 8 of the HP-IB cable. An HP-IB adapter
(HP 10834A) can be used to make a permanent adapter for this test. This test
may be performed by connecting the external trigger input of the oscilloscope to
AZATTP1. The test results should be identical for both methods of oscilloscope
triggering.

To access AZA7TPI the instruments protective covers must be re-
moved. This should only be done by service-trained personnel who are
aware of the hazards involved (for example, fire and electrical shock).

Set the local oscillator to 2 100.001 MHz with an oufput level between +5 dBm
and +8 dBm.

Set the oscilloscope to external trigger, positive slope trigger, triggered sweep
mode (or NORMAL) and 2 ms per division sweep time.
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PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure NOTE

{coni'd) The following programs are for the HP 9826 or HP 9836 controller. For
use with the HP 858 controller, increase the wait statements by a factor
of 1000. This is done because the HP 85B executes wait commands in
milliseconds while the HP 9836 and HP 9826 execute wait commands in
seconds.

4. Load and run the following HP-IB controller program. As the program is execuling,
adjust the trigger controls for a stable 1 kHz sine wave display.

10 CLEAR 719

2.1 GHz, +3 dBm, Ext ALC

i
a0 OUTPUT 719"AR100000Z2100075"
300 GOTO 26
44 END

5. Press the pause key on the controller to stop the program. Load and run the
following program. The program will continue switching the CW Generator
between 18 GHz and 2.1 GHz until the pause key is pressed. If necessary, adjust the
oscilloscope triggering to obtain a display similar to that shown in Figure 4-3.

r Controller tatk, CW Generator lisien
10 SEND 7:iMTa LIBTEN 19

[ 0 dB range, Ext ALC
A0 UTPUT Frraaaran
| Setto 18 GHz
a4 QuTeur 7itplrEstoootst
[ 5 for HP 858 (5 ms)
40 Walt L 0uas

[ Ready for change to 2.1 GHz
woo QUTPUT Zyvazlttooo”

a0 WaIT 7
ol

780 for HP 858 {700 ms)
70 OUTPUT 7301

Change frequency

a4 WalT .05
T

50 for HP 858 (50 ms}
o GOTO B4

106 END

4-7



Performance Tests HP Be71B

PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST {cont'd)

Procedure
{cont'd) 1.5 ms/division

50 mv/division

//
/

Last Phase Reversal

Figure 4-3. Frequency Switching Time Measurement Waveform

6. Measure the switching time by observing the signal on the oscilloscope display.
The external trigger is the reference for determining switching speed. The
switching time is measured from the display’s left graticule o the last phase
reversal (as the CW Generator passes the local oscillator frequency) before the IF
signal settles into a steady frequency. Refer to Figure 4-3. Record the frequency
switching time.

<15 ms

7. Modify lines 30 and 50 to read as follows:

| Frequency 2.1 GHz
GG UTPUT Fyvaslguagngre
S0 DUTPRUY Y tPigoaoogesy
I Frequency 18 GHz
8. Bet the local oscillator frequency to 17 999.997 MHz.

9. Run the modified program and measure the switching time to the last phase

reversal
<15 ms

Amplitude Recovery Time
10. Set the local oscillator to 6 100.001 MHz.

11. Load and run the following program. Adjust the vertical sensitivity and position
of the display until the displayed signal indicates a peak-to-peak change of
exactly 2 divisions in amplitude. This calibrates the oscilloscope to +3 dB about
0 dBm. The smaller signal represents —3 dBm and the larger signal represents
+3 dBm.

4-8
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PERFORMANCE TESTS

Performanece Tests

FREQUENCY SWITCHING TIME TEST (cont'd)

Procedure
{cont'd)

12.

13.

14
A
S0

40

&l
i
ga
&0

100

Frequency 8.1 GHz

CLEAR 719
—_—
OQUTPUTY 2197061 0000071"
FOR X=1 T0 104
; S —
guTeutT 719y Kaotav 1’
o
NEXT X
FOR Yw=1 70 100
OUTPUT 71%; "KBs607% "
e
NEXT Y
GOTO A0
END

Level +3 dBm

Trigger oscilloscope

Level -3 dBm

Set the top of the displayed signal to a convenient reference near the center of
the display. Note the two levels for reference. The measurement will be deter-
mined by the time required before the amplitude of the IF signal stays between
these two levels.

Press the pause key on the controller. Enter and run the following program. Run
the program by typing RUN 110 and pressing the EXECUTE key (END LINE
for the HP 85).

110
1l
130
14y
150

160

1840
1940

249

[
QuUTPUY 719, "A20000002103471"

[
GEND 7:MTa LISTEN 1Y

S N—
auTPuY "arigoongzle

75
—
WALT 805

S [N
QUTPUT 73 astodanezr

WaIT .7
-

aurpur 7yny®
+

WaiIT .85
B -

GOTEG 130

END

2.0 GHz, 0 dBm, internal ALC
Confroller {alk, CW generaior listen
Frequency 2.1 GHz

5 for HP 85B (5 ms)

Frequency 6,1 GHz

700 for HP 858 (700 ms)

Change frequency

50 for +P 858 {50 ms)

4-9
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PERFORMANCE TESTS

FREQUENCY SWITCHING TIME TEST {(cont'd}

Procedure 14. Measure the amplitude recovery time. The measurement is the time from the jeft

{cont’d) graticule of the display to the last time the IF signal amplitude is outside of the
reference points noted in step 13. If necessary, adjust the oscilloscope triggering to
obtain a display similar to that shown in Figure 4-4.

<1H ms
{Record Results for Step 17) <15 ms
(Record Results for Step 20) <15 ms

2.01 ms/division

+3dB Reference
& —3dB Reference

116 mv/division

Figure 4-4. Amplitude Recovery Measurement Waveform

15. Set the local oscillator to 12 300.002 MHz.

16. Modify lines 20, 130, and 150 of the program as follows:
Frequency 12.3 GHz

i
20 QUTPUT 719 "P123600007 1™

f Frequency 6.2 GHz
TEO OUTPFUT 73 "0e200400821 "

Frequency 12.3 GHz

f

TS0 gUTPUT 7y "PL230000071 "

17. Repeat steps 11 through 14 using the modified programs. The amplitude recovery
time will be measured for the 2 kHz resolution band.

18. Set the local oscillator to 18.000 003 GHz.

19. Modify lines 20, 130, and 150 of the program as follows:
Freguency 18.0 GHz

1]
20 GUTPUT 719 "Piaooboanzt®

Frequency 12.4 GHz

I
130 CUTPUT 7;3"P1z40000021"

Frequency 18.0 GHz

20. Repeat steps 11 through 14 using the modified program. The amplitude recovery
time will be measured for the 3 kHz resolution band.

21. Disconnect the frequency reference from the rear panel and replace the jumper. Set
the switch to INT.

4-10
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PERFORMANCE TESTS

4-9. OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST

Specitication

Description

Equipment

Procedure

Electrical Characteristics Parformance Limits Londilions
RF aUTPUT
Output Level:
Leveled Output +8 dBm to ~120 dBm +15 to +35°C
Remote Programming 2.0—6.2 GHz
Absolute Level +1.00dB +10 dB output level range
Aceuracy (+15°C to +1.00 dB 0 4B output level range
+35°C) +1.50 dB —10 dB output level range
+1.70 dB —20 dB output level range
6.2—12.4 GHz
+1.25 dB +10 dB output level range
+1.25 dB 0 dB output level range
+1.75 dB —10 dB eutput level range
+1.95d8 ~20 dB output level range
12.4—18.0 GHz
+1.50dB +10 dB cutput level range
+1.50 4B (} dB output level range
+2.10dB —10 dB output level range
+2.30dB —20 dB output level range
Manual Absolute Add +0.75 dB to remote Absoclute level accuracy
Level Accuracy programming absolute specifications include
level accuracy allowanees for detector
linearity, temperature,
flatness, atitenuator accu-
raey, and measurement
uncertainty.
Flatness 1.50 dB 2.0106.2 GHz
(0 dBm range; 15 to 2.00dB 2.0t0 124 GHz
+35°C) 2.50 dB 2.0t0 18.0 GHz

This test checks output level (maximum leveled power), absolute level accuracy
between +8 dBm and —20 dBm, and output level flatness. The output level test uses
a power meter to verify that +8 dBm can be generated over the full 2 to 18 GHz
frequency range. Level flatness measures the variation in level over the various
specified ranges. The high level accuracy test verifies that power levels between +8
dBm and —20 dBm are within the manual absolute level accuracy specification.

PowerMeter ..o, HP 436A
PowerSensor .......... ..o HPF 8481A

Output Level Test

1. Connect the power sensor to the power meter. Calibrate and zero the power
meter. .

2. Connect the power sensor to the RF OUTPUT connector of the CW Generator as
shown in Figure 4-5.

4-11
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PERFORMANCE TESTS

OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST (conf'd)

Procedure
(cont'd) HP B8671B SYNTHESIZED POWER
CW GENERATOR METER
. o o o B Fovm § v x:m: .
'6 O o O 3]
RF ' POWER SENSOR
OuTPUT SENSOR
L ———

Figure 4-5. Output Level, High Level Accuracy and Flatness Test Setup
3. Set the CW Geperator frequency to 2.0 GHz and the output level range to -+10 dB.
4. Adjust the VERNIER control to give a power meter reading of +8 dBm.

5. Tune the CW Generator in 100 MHz steps from 2 to 18 GHz, adjusting the power
meter’s calibration factor and recording the frequency at which minimum power
occurs. Heset VERNIER to read 48 dBm on the power meter at the recorded
frequency to ensure that the +8 dBm power level can be met.

Frequency
Minimum Power >+8dBm

Level Fiatness

6. Set the CW Generator frequency to 2 GHz, output level to —5 dBm, and power
meter to dB Relative. Slowly tune to 6.2 GHz in 100 MHz steps and record the
maximum and minimum relative power outputs, Set the power meter calibration
factor appropriate for each frequency. Maximum variation should be within 1.5
dB (highest point to lowest point). Continue to tune to 12.4 GHz. Maximurn vari-
ation should be within 2 dB. Continue to tune fo 18.0 GHz and note level varia-
tion. Maximum variation should be less than 2.5 dB.

NOTE
The specification for power output flatness is not referenced to a par-
ticular frequency. The specification represents the total power varia-
tion over the entire frequency range.

2.0—6.2 GHz

Minimum
Maximum
Total Variation . _<150dB

2.0—12.4 GHz

Minimum
Maximum
Total Variation ... <2.00dB

4.12
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PERFORMANCE TESTS

OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST {cont'd)

Procedure 2.0—18.0 GHz
(cont'd) Minimum e
Maximum ___
Total Variation <250 dB

High Level Accuracy Test

7. Connect the power sensor to the power meter. Calibrate and zero the power meter
in the dBm mode.

8. Connect the power sensor to the RF OUTPUT connector of the CW Generator.

9. Set the CW Generator frequency to 2.0 GHz and output level to +8 dBm (+10 dB
range and —2 dBm front panel meter setting).

10. Tune the CW Generator in 2 GHez steps from 2 to 18 GHz. Set the power meter’s
calibration factor appropriately and record the power output at each frequency
in Table 4-1. The power meter readings should be within the limits specified.

11. Repeat steps 9 and 10 for an output level of +3 dBm {+10 dB range, —7 dBm
VERNIER).

12. Set the CW Generator frequency to 2.0 GHz and output level to 0 dBm (0 4B
range, 0 dBm VERNIER).

13. Tune the CW Generator in 2 GHz steps from 2 to 18 GHz. Set the power meter’s
calibration factor appropriately and record the power cutput at each frequency
in Table 4-1. The power meter readings should be within the limits specified.

14. Repeat steps 12 and 13 for ocutput levels of —5 dBm and 10 dBm (0 dB range),

15. Set the CW Generator frequency to 2.0 GHz and output level to —10 dBm (—10 dB
range, 0 dBm VERNIER).

16. Tune the CW Generator in 2 GHz steps from 2 to 18 GHz. Set the power meter’s
calibration factor appropriately and record the power output at each frequency
in Table 4-1. The power meter readings should be within the limits specified.

17. Repeat steps 15 and 16 for an output level of —20 dBm (—20 dB range, 0 dBm
vernier),

4-13



Performance Tests HP 86718
PERFORMANCE TESTS
CUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST {cont'd)
Table 4-1, Ouiput Level, High Level Aceuracy and Flatness Test Record (1 of 2]
Results
Test
Kin. Actual ax.
High Leve! Accuracy

+8 dBm (+10 dB range) 2 GHz + 6.25 dBm +9.75 dBm
4 GHz 4 6.25 dBm e een 48475 dBm

6 GHz + 6,25 dBm +9.75 dBm

8 GHz + 6.00 dBm P +10.00 dBm

10 GHz + 6.00 dBm R +10.00 dBm

12 GHz + 6.00 dBm _— +10.00 dBm

14 GHz + 5.75 dBm — +10.25 dBm

16 GHz + 5.75 dBm -+10.25 dBm

18 GHz + 5.75 dPm +10.25 dBm

+3 dBm (+10 dB range) 2 GH=z + 1.256 dBm S +4.75 dPm
4 GHz + 1.25 dPm +4.75 dBm

6 GHz + 1.25 dBm +4.75 dBm

8 GHz + 1.00 dBm I +5.00 dBm

10 GHz + 1.00 dBm +5.00 dBm

12 GHz + 1.00 dBm 4+5.00 dBm

14 GH=z 4+ 0.75 dBm +5.25 dBm

16 GHz + .75 dBm e +5.25 dBm

18 GH=z + 0.75 dBm -+5.25 dBm

0 dBm (0 dB range) 2 GHz -~ 176 dBm - +1.75 dBm
4 GHz — 1.75dBm +1.75 dBm

6 GHz — 1.75 dBm +1.75 dBm

8 GHz — 2.00 dBm — +2.00 dBm

10 GHz — 2.00 dBm S +2.00 dBm

12 GHz - 200 dBm . +2.00 dBm

14 GHz — 2.25 dBm +2.25 dBm

16 GHz — 225 dBm +2.25 dBm

18 GHz - 2,95 dBm - +2.25 dBm

~5 dBm (0 dB ranpge) 2 GHz ~6.75 dBm —3.256 dBm
4 GHz — 6.75 dBm —3.25 dBm

¢ GHz — 6.75dBm - —3.26 dBm

8 GHz — 7.00 dBm —3.00 dBm

10 GHz — 7.00 dBm -3.00 dBm

12 GHz - 7.00dBm —3.00 dBm

14 GHz — 7.25 dBm —-2.75 dBm

16 GHz — 7.25 dBm ~2.75 dBm

18 GHz — 7.25 dBm —2.75 dBm

—10 dBm (0 dB range) 2 GHz —11.75 dBm -8.25 dBm
4 GHz —-11.75 dBm —8.25 dBm

6 GHz —-11.75 dBm —8.25 dBm

8 GHz —~12.00 dBm —8.00 dBm

10 GHz —12.00 dBm —8.00 dBm
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Performance Tests

QUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TEST {cont'd)

Table 4-1. Butput Level, High Level Accuracy and Flatness Test Record {2 of 2)

Results
Test
Min. Actual Max.
High Level Acturacy fcont't)

~10 dBm (0 dB range) (cont’d) 12 GHz ~12.00 dBm -8.60 dBm
14 GHz ~12.25 dBm —7.75 dBm

16 GHz -~12.25 dBm ~7.75 dBm

18 GHz ~12,25 dBm ~7.75 dBm

~10 dBm (—10 dB range) 2 GHz —~12.25 dBm —7.75 dBm
4 GH= —12.25 dBm —17.75 dBm

6 GHz ~12.25 dBm —7.75 dBm

8 GHz —12.50 dBm - —~7.50 dBm

10 GHz ~12.50 dBm —7.50 dBm

12 GHz —12.50 dBm e e —7.60 dBm

14 GHz —12.85 dBm e —7.15 dBm

16 GHz —12.85 dBm —7.15 dBm

18 GHz —12.85 dBm [ —7.15dBm

-20 dBm {(—20 dB range) 2 GHz —22.45 dBm —~17.55 dBm
4 GHz —22.45 dBm —17.55 dBm

6 GHz —22.45 dBm —17.55 dBm

8 GHz —22.70 dBm —17.30 dBm

10 GHz —22.70 dBm —17.30 dBm

12 GHz —22.70 dBm —17.30 dBm

14 GHz —23.05 dBm —16.95 dBm

16 GHz —23.06 dBm —16.95 dBm

18 GHz —23.05 dBm —16.95 dBm
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HP 8671B

4-10. LOW LEVEL ACCURACY TEST

Specification

Manual Absolute
Level Accuracy

Add +0.75 dB to remote pro-
gramming absolute level
aceuracy

Eleetrical Characleristics Performance Limits Gonditions
RF GUTPUT
Remote Programming
Absolute Level Accuracy 2.0—6.2 GH=
{(+15 to +35°C) +1.80dB —30 dB output level range
+1.90 dB plus +0.3 dB per <30 dB output level range
10 dB step
6.2—12.4 GHz
+2.15dB ~30 dB output level range
£2.15 dB plus £.3 dB per <~30 dB output level range
10 dB step
12.4—18.0 GHz
+2.40 ~30 dB output level range
+2.40 dB plus +:0.4 dB per <30 dB output level range
10 dB step

Absolute level accuracy
specifications include
allowances for detector line-
arity, temperature, flatness,
attenuator accuracy and
measurement uncertainty.

Description

This test checks absolute level accuracy between —30 dBm and —110 dBm. An IF
signal is calibrated to the spectrum analyzer by measuring the CW Generator’s RF

output at —20 dBm. A reference level corresponding to the —20 dBm output is set on
the spectrum analyzer and each 10 dB decrease in range is checked for a 10 dB

decrease on the spectrum analyzer display.

Eguipment PowerMeter ......... ... ... ... ....... HP 436A
Power Sensor ..........cvciiiiiiiiiiininn. HP 3481A
Local Oscillator ........................... HP 83404
Mixer ... RHG DMS 1—18
Bpectrum Analyzer ....................... HP 85668
40dB Amplifier ............ HP 8447F
20 dB Attenuator .......... ... ... .. ... HP 84918 Option 020
20 dB Preamplifier ....................... HP 8447A
Procedure 1. Calibrate and zero the power meter in the dBm mode.

2. Connect the equipment as shown in Figure 4-6.
NOTE

Connect the mixer directly to the local oscilator to avoid any power loss.
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Performance Tests

PERFORMANCE TESTS

LOW LEVEL ACCURACY TEST (cont'd}

HP 8671B SYNTHESIZED POWER

1.OCAL COSCILLATOR

Procedure oy GENERATOR METER

{coni'd)

508 [ O =

=]

RF QUTPUT j RF OUTPUT
SPECTRUM ANALYZER
POWER
srem 2 SENSOR
MIXER
CETIVEY v I
20 48
ATTENUATOR IF = 100 kHz
INPUT
20 dB
PREAMPLIF IER
\STEP 15 | S 40 dB
INPUT ouTPUT 1\ AMPLIF IER
]
\ \ N | S—
INPUT oUTPUT

3.

Figure 4-6. Low Level Accuracy Test Setup

Set the CW Generator frequency to 2 000.000 MHz, RANGE to —20 dB, and set the
VERNIER for 0 4dBm. :

Adjust the VERNIER for a power meter reading of —20.00 dBm +0.01 dB.

Disconnect the power meter and connect the CW Generator to the mixer as shown
in Figure 4-6.

Set the local oscillator to 2 000.100 MHz and cutput power to maximum but not
greater than -+8 dBm.

Set the resolution bandwidth on the spectrum analyzer to 300 Hz or less. Adjustthe
reference level so that the amplitude of the 100 kHz IF signal is sef to a convenient
horizontal graticule as a reference. This calibrates the graticule line for an absolute
reference power level of —20 dBm. Enable the Delta Marker function on the
spectrum analyzer, if available, for highest accuracy.

Set the range of the CW Generator 10 dB lower and adjust the CW Generator’s
VERNIER for a front panel meter reading of 0 dBm.

Set the spectrum analyzer reference level 10 dB lower to bring the signal level near
the reference graticule line.
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PERFORMANCE TESTS

LOW LEVEL ACCURACY TEST (cont'd)

Procedure 10. Read the difference between the displayed level and the reference graticule. Cal-
{cont'd) culate the actual power as follows:

NOTE

The difference is positive if the signal is above the reference graticule
line, and negative if below.

Output level set in step 8.
4+ Difference measured in step 10.
e Actual level.

Record the actual level calculated in Table 4-2. The level reading should be
within the limits specified.

11. Repeat steps 8 through 10, with CW Generator range settings of —40 dB and —50
dB in step 8. Record the output level readings in Table 4-2,

12. Note the CW Generator’s signal level (at —50 dBm) on the spectrum analyzer
display. Remove the 20 dB attenuator, set the spectrum analyzer reference level
20 dB higher, and adjust the spectrum analyzer to bring the peak of the IF gig-
nal back to the same reference level.

13. Repeatsteps 8through 10 with CW Generator range settings of —60 dB through 90
dB. Record the output level readings in Table 4.2,

14. Note the CW Generator’s level (at —90 dBm) on the spectrum analyzer display.
This will be the reference in step 15.

15. Connect the 20 dB Preamplifier as shown in Figure 4-6. Set the spectrum ana-
lyzer IF sensitivity 20 dB higher, and set the vertical sensitivity to bring the
signal back to the reference level noted in step 14.

16. Repeat steps 8 through 10, with CW Generator range settings of —100 dB and
—110 dB. Record the output level readings in Table 4-2,

17. Repeat steps 3 through 16 for CW Generator frequencies of 10 GHz and 18 GHz.
Record the output level readings in Table 4-2.
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PERFORMANCE TESTS

LOW LEVEL ACCURACY TEST {(cont'd)

Tabie 4-2. Low Level Accuracy Test Record

Resuits
Test
Min. Actual iax.
2.0 GHz
-30 dBm —32.65 dBm e —~27.35 dBm
—40 dBm —42.95 dBm S —37.056 dBm
—-50 dBm —53.25 dBm e —486.75 dBm
—60 dBm —63.55 dBm —56.45 dBm
—~70 dBm ~73.85dBm O —66.15 dBm
—80 dBm —84.15 dBm —_— —75.85 dBm
—-80 dBm —04.45 dBm —-85.55 dBm
-100 dBm ~104.75 dBm e —95.25 dBm
—~110 dBm —~115.05 dBm —104.95 dBm
10.0 GHz
~30 dBm —32.80 dBm e —27.10 dBm
—40 dBm —43.20 dBm — --36.80 dBm
—50 dBm —53.50 dBmx - —46,50 dBm
~@0 dBm —63.80 dBm —56.20 dBm
—70 dBm ~74.10 dBm — —65.90 dBm
—80 dBm —84.40 dBm R —75.60 dBm
—80 dBm —94.70 dBm -86.30 dBm
—-100 dBm —105.00 dBm — —05.00 dBm
—110 dBm —105.30 dBm —_—ee | —104.70 3Bm
18.0 GHz
—30 dBm —33.45 dBm — —26.55 dBm
—40 dBm —43.85 dBm e —36.15 dBm
—50 dBm —54.25 dBm PR —45.75 dBm
—60 dBm —64.65 dBm —-55.35 dBm
—70 dBm —75.05 dBm S —64.95 dBm
—80 dBm —87.45 dBm —-T74.55 dBm
~30 dBm —95.95 dBm —84.15 dBm
—100 dBm ~106.35 dBin —~93.75 dBm
—110 dBm ~107.75 dBm -103.35 dBm
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PERFORMANCE TESTS

4-11. QUTPUT LEVEL SWITCHING TIME TEST

Specification

Description

HP 868718 SYNTHESIZED
CW GENERATOR

Less than 20 ms to be within 1 dB of the final level.

This test measures the output level switching speed. The measuring system is set up
to trigger the oscilloscope when the unit under test has finished accepting the output
level data from the controller. The R.F. output is detected and coupled to the oscillo-
scope’s vertical input. The time to complete switching (which includes settling time)
15 viewed on the oscilloscope display.

HP—18B .
CONTROLLER 0SCILLOSCOPE

=]

Q@ G
RF OUTPUT EXTERNAL E CHANNEL 1
TRIGGER
6008
CRYSTAL FEEDTHRU
DETECTOR TERMINAT | ON
- 1 1
Figure 4-7. Bulput Level Switching Time Test Setup
Equipment Oscilloscope ........ ..o HP 19808
HP-IB Controller ........ e HP 9836A or HP 85B/82903
Crystal Detector .......................... HP 84708 Opt. 012
6000 Feedthru Termination .............. HP 11095A
Procedure 1. Set up the equipment as shown in Figure 4-7. The external trigger input of the

oscilloscope should be connected to pin 6 of the HP-IB cable or A2A9U14, pin 15.
An HP-IB adapter (HP 10834A) can be used to make a permanent trigger adap-
ter for this test.

WARNING |

To access A2ASUI4 the instrument’s protective cover must be re-
moved. This should be performed only by service-trained personnel
who are aware of the hazards involved (for example, fire and electri-
cal shock).
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PERFORMANCE TESTS

OUTPUT LEVEL SWITCHING TIME TEST (cont'd)

Procedure 2, Bet the oscilloscope for external triggering, positive trigger slope, iriggered
{cont’d) sweep mode (or NORM) and 2 ms per division sweep time.
NOTE

The following programs are for the HP 9826 or HP 9836 controller.
For use with the HP 858 controller, increase the wait statemenis by a
factor of 1000. This is necessary because the HP 9826 and HP 9836
execute wait commands in seconds while the HP 85B executes wait
commands in milliseconds.

3. Load and run the following HP-1B controller program. As the program is execut-
ing, adjust the trigger controls for a stable oscilloscope display.

16 DLEAR V19

3.0 GHz, +3 dBm, Ext ALC

{

SO0 UUTRUT 7192074300000 072103675°
34 GOTg 20

40 END

4. Press the pause key on the controller. Load the following HP-IB controller
program,

I Cantroller tatk, CW Generator listen
16 SEND 7:iMTA LISTEN 19

20 FOR X=1 TO g

i 0 dB range, ExtALC
30 QUTPUYT 73 Ka"

L 30 for HP 858 {30 ms)
40 WALT 03

I Ready for change to -110 dB Range
S5O0 OQUTRUT 7oK

H0 WALT L7
oL

700 for HP 888 (706 ms)
O GUTPUT 730,

= Change to ~110 dB Range
a4 WaALT .85
L= 50 for HP 85B (50 ms)
g0 NEXT X
180 END
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PERFORMANCE TESTS

OUTPUT LEVEL SWITCHING TIME TEST {cont'd)

Procedure NOTE

(cont'd) Run this program only as long as necessary to make the level switch-
ing measurements. This measurement cycles the attenuator which
causes mechanical wear. The program limits the number of cycles to
50, however, if « digitizing oscilloscope is available only one cycle is

needed.

5. Run the program and measure the switching time by observing the signal on the
oscilloscope display. Refer to Figure 4-8.

<20 ms

Level Switching Time

2.01 ms/division

200 my/division

Figure 4-8. Qulput Level Swilching Time Measurement Waveform
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PERFORMANCE TESTS

4-12. HARMONICS, SUBHARMONICS, & MULTIPLES TEST

Specification

Description

Equipment

Procedure

Elecirical Characleristics Performance Limits Conditions
SPECTRAL PURITY
Harmonics <—25dBc Output level +8 dBm
Subharmonics and <—25dBc Output level +8 dBm
Multiples Thereof

This test checks the amplitude of various harmonics of the CW Generator’s output
gignal in the multiplied frequency bands (>8.2 GHz), subharmonics and multiples
(harmonics of the internal fundamental signal} are also checked for specific levels.
Reasonable eare must be taken to ensure that the harmonics are not being generated
by the spectrum analyzer.

Spectrum Analyzer ........ .. ..o oL HP 8566B

1.

Connect the CW Generator RF OUTPUT to the input of the spectrum analyzer
as shown in Figure 4-9.

SPECTRUM ANALYZER

HP 8671B SYNTHESIZED
CW GENERATOR

T eoome o

=0 " =
Q O O O =]
RF OUTPUT 508 INPUT
APC 3.5 CABLE

Figure 4-9. Harmonics, Subharmanics, and Multiples Test Setup

Tune the CW Generator to 4 000.000 MHz and cutput level of +8 dBm.

Set the spectrum analyzer confrols to display the fundamental signal. Set the
resolution bandwidth to 10 kHz and the input attenuation to 40 dB. Adjust the log
reference level to set the displayed signal at the top graticule line of the display.

Tune the CW Generator to 2 000.000 MHz. The second harmonic, now displayed
at 4 000.000 MHz, should be greater than 25 dB below the reference.

<25 dBe
Repeat steps 2 through 4, at the other CW Generator frequencies listed, to check

each harmonic, subharmonie, and multiple listed in the following table. Record
the measurements in Table 4-3.
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PERFORMANCE TESTS

HARMONICS, SUBHARMONICS, & MULTIPLES TEST (cont'd)

Procedure NOTE

(cont'd) This procedure may be repeated for any fundamental frequency of
interest within the CW Generator frequency range.

Harmonics, Subharmonics, and Multiples

Set Signal ; :
Generator o Chack Harmonic Lavels st
FUNDAMENTAL HARMONIC SUBKARMONIC MULTIPLE.
(GHz) {GHz) i/3 1/2 2/3
2.000 000 4.000 000
4.000 000 8.000 600
6.000 000 12.000 000
8.000 000 16.000 GO0 4.000 000
10.000 060 20.000 0600 5.000 60O
11.000 000 22.000 000 £5.500 000
14.0060 000 4.666 667 9.333 333
16.000 000 5.333 333 10.666 667
18.000 000 6.000 000 12.000 ¢00
LIMITS <—25dBc —25 dBc
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PERFORMANCE TESTS

Performance Tests

HARMONICS, SUBHARMONICS, & MULTIPLES TEST (cont'd)

Table 4-3. Harmonics, Subharmonics & Muitiples Test Recerd

Resuits
Min. Actuai Max.
Harmonic
Fundamental or Subharmonic
2.000 000 GHz 4.000 000 GHz 2f I —25 dBe
4.000 000 GHz 8.000 000 GHz 2f e —25dBc
6.000 000 GHz 12.000 000 GHz 2f I —25 dBc
8.000 000 GHz 16.000 000 GHz 2f e --25 dBc
8.000 000 GHz 4.000 000 GHz 1/2f e —25 dBc
10.000 000 GHz 20.000 000 GHz 2f e —25 dBe
10.000 000 GHz 5.000 000 GHz 1/2f -, —25 dBe
11.000 000 GHz 22.000 000 GHz 2f - — —25 dBe
11.000 000 GHz 5.000 060 GHz 1/2f S —95 dBe
14.000 000 GHz 4.666 667 GHz 1/3f -25 dBe
14.000 000 GHz 9.33 3333 GHz 2/3f T —25 dBc
16.000 000 GHz 5.333 333 GHz 1/3f — -25 dBe
16.000 000 GHz 10.666 667 GHz 2/3f - 25 dBe
18.000 000 GHz 6.000 000 GHz 1/3f [ —25 dBe
18.0600 000 GHz 12.000 000 GHz 2/3f I —-25 dBe
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PERFORMANCE TESTS

4-13. NON-HARMONICALLY RELATED SPURIOUS SIGNALS TEST

Specification

Electrical Characteristics Perfarmance Limits Conditions
SPECTRAL PURITY
Spurious
Non-Harmonically <70 dBe 2.0106.2 GHz
Related <—64 dBc 6210124 GHz
<60 dBe 12410 18.0 GHz
Description This test checks for any spurious signals in the CW Generator’s RF output signal. The

spectrum analyzer is calibrated for a reference level of —50 dBc and is tuned to any
frequency from 2.0 to 6.2 GHz in search of spurious signals.

NOTE
The non-harmonically related spurious signals will always increase in
amplitude above 6.2 GHz, due to multiplication in the internal YIQ
tuned multiplier. The increase is determined by a strict mathematical
relationship. Therefore, satisfactory performance in the 2 to 6.2 GHz
range will always ensure meeting the less stringent specification in the
maultiplied ranges, that is, from 6.2 o 18.0 GHz.

Equipment Spectrum Analyzer ...................... HP 85668

Procedure 1. Connectthe CW Generator’'s RFOUTPUT to theinput of the spectrum analyzer as
shown in Figure 4-10,

SPECTRUM ANALYZER

HP 86718 SYNTHESIZED
CW GENERATOR

RF OUTPUT 500 INPUT
APC 3.5 CABLE

Figure 4-10. Non-Harmonically Related Spurious Signals Test Setup

2. Tune the CW Generator to 3 000.000 MHz and set the output level to —50 dBm.

Set the spectrum analyzer controls to display the fundamental signal. Set the
resolution bandwidth to 1 kHz and the frequency span per division to 10 kHz.

4. Set the spectrum analyzer controls so that the carrier signal is at the top graticule
line.
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PERFORMANCE TESTS

NON-HARMONICALLY RELATED SPURIOUS SIGNALS TEST (conf'd)

Procedure
{contd)

Using the RANGE selector, increase the CW Generator’s output level to 0 dBm. Do
not adjust the spectrum analyzer amplitude calibration. The top graticule line now
represents —H0 dBe.

Tune the spectrum analyzer to any desired frequency in search of non-harmoni-
cally related spurious signals. Verify that any signals found are non-harmonically
related and are not generated by the spectrum analyzer. Verify that the spurious
signals are below the specified limits. Record the results.

Spurious Signal Spurious Signal
Carrier Frequency Frequency Level
3 000 MHz
3 000 MHz

Repeat step 2 through 6 for any desired carrier frequeney from 2 000.000 to 6 199,999
MHz. Record the results. (Checking non-harmonically related spurious signals
from 2.0t06.2 GHz provides ahigh level of confidence that the instrument meets its
published specifications from 2 to 18 GHz.)

Spurious Signal Spurious Signal
Carrier Frequency Frequency Level
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PERFORMANCE TESTS

4-i14. POWER LINE RELATED SPURIOUS SIGNALS TEST

Specification

Description

Equipment

Procedure

Elestrical Characteristics Performance Limils Conditisns
SPECTRAL PURITY
Power line related and 2.0—6.2 GHz
fan rotation related 50 dBe <300 Hz offset from carrier
within 5 Hz below line —60 dBe 300 Hz to 1 kHz offset from
frequencies and carrier
multiples therof -85 dBe =1 kHz offset from carrier
6.2—12.4 GHz
—44 dBe <300 Hz offset from carrier
~54 dBc 300 Hz to 1 kHz offset from
carrier
—59 dBe >1 kHz offset from carrier
12.4—18.0 GHz
—40 dBe <300 Hz offset from carrier
—50 dBe 300 Hz to 1 kHz offset from
carrier
—bb dBe >1 kHz offset from carrier

The Unit Under Test and local oscillator are isolated from vibration by placing the
instruments on two-inch thick foam pads. This eliminates the effects of microphonie
spurious signals due to vibrations..

The primary power source is isolated from the power source used for the spectrum
analyzer and the local oscillator to differentiate the power line related spurious signals
from other power line related spurious signals,

NOTE
The Unit Under Test must be operated at a power line frequency differ-
ent than that of the local oscillator and spectrum analyzer. This avoids
the summing of the power line spurious signalis.

Local Oscillator ..................ci... HP 8340A
Spectrum Analyzer ...... ... ... .. ..., ... HP 3580A
MiIZer ..o e REG DMS1-18
Variable Frequency AC Power Source .... B01TC/800T,

California Instruments

1. Placethe CW Generator on a 2-inch foam pad. Connect the equipment as shown in
Figure 4-11,

NOTE
Connect the mixer directly to the local oscillator to avoid any power loss.
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POWER LINE RELATED SPURIOUS SIGNALS TEST (cont'd)

Procedure
{cont'd)

b.

LOCAL OSCILLATOR

718 SYNTHESIZED
NERATOR

DS AR AL R AR LR AR LR ALY
RF FOAM FAD RF FOAM PAD
oUTPUT QUTPUT

MIXER
. \ RF LO .

SPECTRUM ANALYZER

INPUT

Figurs 4-11. Pawer Line Related Spurious Signals Test Setup

Tune the CW Generator to 3 000.000 MHz and set the output level to —20 dBm.
Set the local oscillator to 3 600.020 MHz at +7 dBm.
Setthe spectrum analyzer start frequency to 20kHz, resolution bandwidth te 3 Hz.
Set the spectrum analyzer frequency span per division to 50 Hz. Set the spectrum
analyzer controls so the peak of the 20 kHz signalis at the top graticuleline. Verify
thattheline related spurious signals of the CW Generator do not exceed the values
shown below. Record the highest spurious signal level in each offset band.

2.0 —6.2GHz <300 Hz offset .__________—50dBe

300Hz — 1kHzoffset _________—60dBe

Set the spectrum analyzer frequency span per division to 500 Hz. Measure and
record the highest spuricus signal level.

2.0—6.2 GHz >1kHzoffset . —65dBe

Tune the CW Generator and the local oscillator to 7 000.000 MHz and 7 000.020 MHz
respectively.
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PERFORMANCE TESTS

POWER LINE RELATED SPURIOUS SIGNALS TEST (cont'd)

Procedure
(cont'd)

8.

10,

11,

12.

Set the spectrum analyzer frequency span per division to 50 Hz. Set the spectrum
analyzer controls so that the peak of the 20 kHz signal is at the top graticule line,
Verify that the line related spuricus signals of the CW Generator do not exceed the
values shown helow. Record the highest spurious signal level in each offset band.

6.2 — 12,4 GHz <300 Hz offset frequency —_______ —44 dBc
300 Hz — 1 kHz offset frequeney . —H4 dBec

Set the spectrum analyzer frequency span per division to 500 Hz. Measure and
record the spurious signal levels.

6.2— 124 GHz >1 ktiz offset frequency ... —~59dBe

Tune the CW Generator and the local oscillator to 16 000.000 MHz and 16
000.020 MHz respectively.

Set the spectrum analyzer frequency span per division to 50 Hz. Set the spectrum
analyzer controls so that the 20 kHz signal is at the top graticule line. Verify that
the line related spurious signals of the CW Generator do not exceed the values
shown in the table. Record the highest spurious signal level in each offset band.

12,4 — 18.0 GHz <300 Hz offset frequency ________ —40 dBe
300 Hz — 1 kHz offset frequency . —50 dBe

Set the spectrum analyzer frequency span per division to 500 Hz. Measure and
record the spurious signal levels.

12.4 - 180 GHz >1 kHz offset frequency _____ ___ —55dBe
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4-15. SINGLE-SIDEBAND PHASE NOISE TEST

Specification

Description

Equipment

Electrical Characteristics Performance Limis Conditions
SPECTRAL PURITY

Single-sideband 20— 6.2 GHz

Phase Noise --58 dBe 10 Hz offset from carrier

{1 Hz bandwidth) —70 dBc 100 Hz offset from carrier
—78 dBc 1 kHz offset from carrier
86 dBc 10 kHz offset from carrier
—116 dBe 100 kHz offset from carrier

6.2 — 12.4 GHz
—52 dBe 10 Hz offset from carxier
—64 dBe 106 Hz offset from carrier
-T2 dBe 1 kHz offset from earrier
—80 dBc 10 kHz offset from carrier
—104 dBe 100 kHz offset from carrier
12.4 — 18.0 GHz

—48 dBe 10 Hz offset from carrier
--60 dBc 100 Hz offset from carrier
—68 dBe 1 kHz offset from carrier
~'76 dBe 10 kHz offset from carrier
--100 dBe 100 kHz offset from carrier

The RF output of the CW Generator is mixed with a local ogeillator to obtain a 40 kHzor
200 kHz IF signal. The phase noise sidebands are observed on a spectrum analyzer.
Correction factors are applied to compensate for using the spectrum analyzerin thelog
mode, for local oscillator noise contributions, and for using bandwidths wider than
1 Hz.

NOTE
Normally, phase quadrature needs to be maintained between the CW
Generator and the local oscillator for true phase noise measurement.
However, the additional amplitude noise components are so small that
they are not significant in these tests.

Local Oseillator ......ocoivviiiinnnn e, HP 8340A
Low Frequency Spectrum Analyzer ....... HP 3580A
High Frequency Spectrum Analyzer ...... HP 856618
T B RHG DMS1-18
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PERFORMANCE TESTS

SINGLE-SIDEBAND PHASE NOISE TEST {cont'd)

Procedure

NOTE
The signal to-phase noise ratio as measured must be corrected to com-
pensate for 3 errors contributed by the measurement system. These are

a. Using the spectrum analyzer in the log mode requires a +2.5 dB
correction,

b. Equal noise contributed by the local oscillator requires a —3 dB
correction.

¢, The spectrum analyzer noise measurement must be normalized to a
1 Hz noise equivalent bandwidth. The noise equivalent bandwidth for
HP spectrum analyzers is 1.2 times the 3 dB bandwidth.

For e 3 Hz bandwidth, the correction factor for the normalized mea-
surement bandwidth would be;

Normalizing Factor dB = 10 log (1.2 X § Hz/1Hz)
= 5,56 dB.

The total correction for 3 Hz bandwidth would be:

True measurement (dBc) = Reading (dBc) — 5.56 + 2.5 — 3 = Reading
{dBe) —6.06 dB.

1. Set the low frequency spectrum analyzer’s start frequency to 40 kIz, resolution
bandwidth to 1 Hz, and frequency span per division to 5 Hz.

2. Connect the equipment as shown in Figure 4-12.

: NOTE
Connect the mixerdirectly to the local oscillator to avoid any power loss.

SPECTRUM ANALYZER

LOCAL OSCILLATOR

o e e s o J e g
E‘) O (e} O ful

RF RF INPUT
CUTPUT OUTPUT

MiXER

0

. L. RF
i3

Figure 4-12. Single-Sideband Phase Noise Test Setup
3. Tune the CW Generator to 6 100.000 MHz and set the output level to —20 dBm.

4. Set the local oscillator to 6 100.040 MHz at +8 dBm.

N
¥

o
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PERFORMANCE TESTS

SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)

Procedure
{cont’d)

5.

10.

11.

12,

Set the spectrum analyzer controls so that the peak of the 40 kHz signal is at the top
graticule line.

Observe the phase noise level 10 Hz from the carrier. It should be greater than 56.7
dR below the carrier. Record the measured level.

Measured
Correction
Actual level

-1.30 dB
<58 dBe

Tune the CW Generator and the local oscillator to 12 200,000 MHz and 12 200.040
MHz respectively.

Observe the phase noise level 10 Hz from the carrier. It should be greater than 50.07
dB belew the carrier. Record the measured level.

Measured
Correction
Actual level

-1.30dB
<—h2 dBc

Tune the OW Generator and the local oscillator to 18 000.000 MHz and 18 000.039
MHz respectively.

Observe the noise level 10 Hz from the carrier. It should be greater than 46.7 dB
below the carrier. Record the measured level.

Measured
Correction

Actual level

—-1.30 dB
<48 dBe

Set the spectrum analyzer controls for a resolution bandwidth of 3 Hz and a
frequency span per division of 20 Hz. Using a 3 Hz bandwidth requires 2 6.06 dB
correction factor,

Repeat steps 3 through 10 except observe the noise 100 Hz from the carrier. Record
the results below.

Frequensy Measurad Sarrection Actual Limit
6100.000 MHz —6.06 dB = —T70 dBe
12 200.000 Mtz —-606dB= | —64 dBe
18 000.000 MHz — L —606dB = -60 dBe

13. Fortheremainder of this procedure, use the high frequency spectrum analyzer. Set

14.

the spectrum analyzer resolution bandwidth to 30 Hz and frequency span per
division to 200 Hz. The 30 Hz bandwidth requires 16.06 dB correction.

Tune the CW Generator and the local oscillator 1o 6 100.000 MHz and 6 160.200
MHz respectively.
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SINGLE-SIDEBAND PHASE NOISE TEST (cont'd)

Procedure 15,

{cont'd)

16.

17.

18.

19,

20.

Tune the spectrum analyzer to place the 200 kHz IF signal at the left edge of the
display. Set the spectrum analyzer controls to place the peak of the signal at the top
graticule line. Increase the log reference level control to move the peak of the carrier
20 dB above the top graticule line. (The top graticule line is now —20 dBe.)

Observe the phase noise level 1 kHz from the carrier. The observed level should be
greater than 62 dB below the carrier. Record the measured level.

Measured
Correction —16.06 dB
Actual Level <78 dBc

Tune the CW Generator and the local oscillator to 12 200.000 MHz and 12 200.200
MHz respectively.

Observe the noise level 1 kHz from the carrier. The observed level should be greater
than 56 dB below the carrier. Record the measured level.

Measured
Correction —16.06 dB

Actual Level . <—72dBc

Tune the CW Generator and the local oscillator t0 18 000.000 MHz and 18 000.200
MHz respectively.

Observe the noiselevel 1 kHz from the carrier. The observed level should be greater
than 52 dB below the carrier. Record the measured level.

Measured
Correction —16.06 dB
Actuallevel __ <—68dBe

. Set the spectrum analyzer for a resolution bandwith of 300 Hz and a frequency

span per division of 2 kHz. Using a 300 Hz bandwidth requires a 26,06 dB correction
factor,

22. Repeatsieps 14 through 20 except observe the noise 10 kHz from the carrier. Record
the results below.
Frequency Measured Correction Actual Limit
6100.000 MHz e —26.06 dB S ~86 dBc
12 200.000 MHz -— | ~2806dB= | —80 dBe
18 060.000 MHz —_ | —2606dB= | 76 dBc

23.

Set the spectrum analyzer controls for a resolution bandwidth of 3 kHz and a
frequency span per division of 20 kHz. Using a 3kHz bandwidth requires a 36.06 dB
correction factor.
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SINGLE-SIDEBAND PHASE NOISE TEST (cont'd}

Procedure
(cont'd)

the results below.

Freguency Measured Correction Actual Limit
6100.000 MHz e | —B3608dB = | —110 dBe
12 200.000 MHz ~36.06 dB = ~100 dBc
18 600.000 MHz ~36.06dB = | __ —100 dBc

24. Repeatsteps 14 through 20 except observe the noise 10 kHz from the carrier. Record
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4-16. INTERNAL TIME BASE AGING RATE

Specification
Efestrical Characteristics Performance Limits Londitiens
FREGUENCY
Reference Oscillator
Frequency 10 MHz After a 10 day warmup
Aging Rate <5 x 10710/ day (typically 24 hoursin a
normal operating
environment)
Accuraey and Stability Same as reference oscillator
Description A reference signal from the CW Generator (10 MHz OUT) is connected to the oscil-

loscope’s vertical input. A frequency standard (with long term stability greater than 1
X 107"%is connected to the trigger input. The time required for a specific phase changeis
measured immediately and after a period of time. The aging rate is inversely propor-
tional fo the absolute value of the difference in the measured times.

Equipment Frequency Standard ..................... HP 5065A
Oscilloscope ........ ... i HP 1980B
MOTE

Be surethe CW Generator has had 10 days to warm up before beginning
this test. If the CW Generator was disconnected from the power line for
less than 24 hours, only a 24 hour warm-up is needed.

Procedure 1. Set the rear panel FREQ REFERENCE INT-EXT switch to the INT position.

2. Connect the equipment as shown in Figure 4-13.

FREQUENCY STANDARD

O CENERATONTHESIZED 0SCILLOSCOPE
o
semJ TRIGGER OUTPUT
VERTICAL INPUT
INPUT

Figure 4-13. Internal Time Base Aging Rate Test Setup

3. Adjust the oscilloscope controls for a stable display of the 10 MHz CW Generator
output.
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INTERNAL TIME BASE AGING RATE (cont'd)

Procedure 4.
{cont’d)
5.
6.
7.

Measure the time required for a phase change of 360°. Record the time (T) in
seconds.
Tl e

Wait for a period of time (from 3 to 24 hours) and re-measure the phase change fime.
Record the period of time between measurements (Ty) in hours and the new phase
change time (Tg) in seconds.

Tg = . ...h

Ty = 8

Calculate the aging rate from the following equation:

( 1 cycle (m_l___ _ __1_) T
f Ty Tg |\ Tq

the phase change reference for the time measurement (in this
case, 360°)

- CW Generator’s reference output frequency (10 MHz)
specified time for aging rate (24h)

Ty = initial time measurement(s) for a 360° (1 cycle) change

Ty = time between measurements (h)

final time measurement(s) for a 360° (1 cycle) change

Aging Rate =

where: 1 cycle

-
Hoi

)
[ol=]
Il

if T}_ = 3bls
Ty = 3h
T3 = 349
then
. . 1 eycle 1 _1 24h
Aging Rate = l ( 10 MHz )( 3b51s 349s )( 3h ) l
= 1.306 X 10"

Verify that the aging rate is less than 5 X 1010,

NOTE
If the absolute frequencies of the frequency standard and the CW
Generator’s reference oscillator are extremely close, the measurement
time in steps 5 and 6 (T; and Ts) can be reduced by measuring the time
required for a phase change of something less than 360°. Change I cycle
in the formula (i.e., 180° = 1/2 cycle, 90° = 1/4 cycle).

Aging Rate <h X 1010/day
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Tabie 4-4. Performance Test Record {1 of 6}
Hewlett-Packard Company
Model 86718 Tested by
Synthesized CW Generator
Serial Number Date
Results
Para. Tesi
Ne. Min. hetual Max.
4-7. FREQUENCY RANGE AND RESOLUTION TEST
Baseband 3 000.600 2 999.999 3 000.001
2 000.000 1 998.999 2 000.001
2400.001 2 000.000 2 600.002
2001.112 2001.111 _ 2001.113
2002223 2002.222 — 2 002,224
2003.334 2003.333 2 003.335
2 004.445 2004.444 2 004.446
2 005.556 2 005.555 2 005,607
2 006.667 2006.666 e e 2 006.668
2007778 2007.777 2 007.779
2 008.889 2 008.888 2 008.890
2 009.999 2 009.998 2 010.600
2090.000 2089.999 2090.001
2 280.000 2 279.999 2 280.001
2 470.000 2 469.999 — 2470.001
2 660.000 2 659,999 [ 2660.001
2 850.000 2 849,999 _ 2 85(.001
3 040.000 3 039,959 — 3 040.001
3 230.600 3 229.999 — 3 230.001
3 420.000 3 419,999 3 420.001
3610.000 3 609.999 — 3610.001
3 800.000 3 799,999 — 3 800.001
3 990.000 3 989.999 e 3 980.001
4 180.060 4179.999 — 4 180.001
4 370.000 4 369.999 R 4 370.001
4 560.600 4 5569.999 S 4 560.001
4 750.600 4749.999 4 750.001
4 940.000 4 939.899 4 940,001
5130.000 5126.999" e 5 130.001
5 320.000 5 315.999 5 320.001
5510.000 5 509.999 . 5 510.001
& 700.000 5 699.999 5700.001
5 900.000 b 889,999 5 900.001
6 100.000 6 099.999 6 100.001
Bands 2and 3 10 GHz, 2 kHz Resolution e
18 GHz, 3 kHz Resolution —




HP 8671B

Tabie 4-4. Performance Test Record (2 of 6}

Performance Tests

Resuils
Para, Test
No. Min. Actual Max.
4-§, FREQUENEY SWITCHING TIME TEST
Frequency Switching
18 GHz to 2.1 GHz 15 ms
2.1 GHz to 18 GHz 15 ms
Amplitude Becovery .
2.1 t0 6.1 GHz, I kHz resolution band e 15 ms
6.2 t0 12.3 GHz, 2 kHz resolution band R 15 ms
12.4 to 18.0 GHz, 3 kHz resolution band R 15 ms
4.9, AUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATHESS TEST
Butput Level
Frequency and Power at Minimum Power Point
2.0-—18.0 GHz
Frequency _
Minimum power +8 dBm
Levef Flainess (tolal varialion]
20862 GHz 1.50 dB
2.0--12.4 GHz 2.00 dB
2.0-18.0 GHz= 2.50 dB
High Level Accuracy
+8 dBm {(+10 dB range) 2 GHz +6.25 dBm + 9.75 dBm
4 GHz +6.25 dBm + 975 dBm
6 GHz +6.25 dBm + 875 dBm
8 GHz +6.00 dBm e +10.00 dBm
10 GHz +6.00 dBm e +10.00 dBm
12 GHz +6.00 dBm S +10.00 dBm
14 GHz +5.75 dBm S +10.25 dBm
16 GHz +5.75 dBm e e +10.25 dBm
18 GHz +5.75 dBm e +10.25 dBm
+3 dBm (+10 dB range) 2 GHz +1.25 dBm — +4.75 dBm
4 GHz +1.25 dBm +4.75 dBm
6 GHz +1.25dBm +4.75 dBm
8 GH= +1.00dBm +5.00 dBm
10 GHz +1.00 dBm +5.00 dBm
12 GHz +1.00 dBm +5.00 dBm
14 GHz +0.75 dBm +5.25 dBm
16 GHz +0.75 dBm +5.25 dBm
18 GHz +0.75 dBm +5.25 dBm
0 dBm (0 dB range) 2 GHz —1.75dBm +1.75 dBm
4 GHz —1.75 dBm +1.75 dBm
6 GHz -1.75 dBm +1.75 dBm
8 GHz —2.00dBm +2.00 dBm
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Tate 4-4. Performance Test Record (3 of 6)
Hesuits
Para. Tast
Ho. Min. Actual WMax.
4.8, QUTPUT LEVEL, HIBH LEVEL ACCURACY ARD
FLATNESS TEST
[contd)
High Level Accuracy {cont'd]
0 dBm (0 dB range) (cont’d) 10 GHz —2.00 dBm R +2.00dBm
12 GHz —2.00 dBm +2.00 dBm
14 GHz ~2.25 dBm . +2.25 dBm
16 GHz ~2.25 dBm e +2.25 dBm
18 GHz —2.25 dBm S +2.25 dBm
—5 dBm (0 dB range) 2GHz —6.75 dBm S —3.25 dBm
4 GHz —6.75 dBm - —3.25 dBm
6 GHz —6.75 dBm —~3.25 dBm
8 GHz =7.00dBm | .. - —3.00 dBm
10 GHz ~7.060 dBm - ~3.00 dBm
12 GHz ~7.00 dBm e ~3.00 dBm
14 GHz —7.25 dBm ~2.75 dBm
16 GHz —7.25 dBm ~-2.75 dBm
18 GHz —7.25 dBm e —2.75 dBm
—10 dBm (0 dB range) 2 GHz ~11.75 dBm - —8.25 dBm
4 GHz ~11.75dBm —8.25 dBm
6 GHz —11.75 dBm —8.25 dBm
8 GHz —12.00 dBm —~8.00 dBm
10 GHz -12.00 dBm S —8.00 dBm
12 GHz —12.00 dBm e —8.00 dBm
14 GHz —12.25 dBm e ~7.75 dBm
16 GHz —12.25 dBm ~7.75 dBm
18 GHz ~12.25 dBm ~7.75 dBm
~10 dBm (—10 dB range) 2 GHz ~12.25 dBm R, —7.756 dBm
4 GHz —12.25 dBm e e ~7.75 dBm
6 GHz ~12.25 dBm ~7.75 dBm
8 GHz --12.50 dBm - — —7.50 dBm
10 GHz —12,50 dBm ~7.50 dBm
12 GHz --12.50 dBm e 760 dBm
14 GHz ~12.85 dBm ~7.15 dBm
16 GHz —12.85 dBm — ~7.15 dBm
18 GHz —12.85 dBm —7.15 dBm
—20 dBm (—20 dB range) 2GHz —22.45 dBm —17.55 dBm
4 GHz —22.45 dBm . —17.55 dBm
6 GHz —22.45 dBm e —17.55 dBm
8 GHz —22.70 dBm —~17.30 dBm
10 GHz —22.70 dBm ~17.30 dBm
12 GHz ~22.70 dBm —17.30 dBm
14 GHz ~23 06 dBm - —16.95 dBm
16 GHz --23.05 dBm ~16.95 dBm
18 GHz ~23.056 dBm R ~16.95 dBm

4-40



HP 8671B

Tabie 4-4. Performance Test Record (4 of 6)

Performance Tests

Resulis
Para. Test
No. Min. Astual Max.
4-10. LOW LEVEL ACCURACY
2.0 GHz
—30 dBm —-32.65 dBm —27.35 dBm
—43 dBm —42.95 dBm —-37.05 dBm
~50 dBm —53.25 dBm et —~46.75 dBm
—60 dBm ~6355dBm| .. | -56.45dBm
~70 dBm ~7385dBm | _._ | -66.15dBm
--80 dBm --84.15 dBm | —7585dBm
~90 dBm —94.45dBm | ~85.55 dBm
—~100 dBm —104.75 dBm e | —95.25dBm
=110 dBm ~11506dBm | ... —104.95 dBm
10.0 GHz
—-30 dBm —~32.80 dBm N ~27.10 dBm
—40 dBm —43.20 dBm —36.80 dBm
50 dBm —53.50 dBm e ~46.50 dBm
—60 dBm —£3.80 dBm e ~56.20 dBm
—~70 dBm —74.10 dBm —65.90 dBm
—80 dBm ~—84.40 dBm — ~75.60 dBm
—90 dBm —94.70 dBm - 85,30 dBm
~100 dBm —105.00 dBm _ ~95.00 dBm
—110 dBm ~105.30 dBm —104.70 dBm
18.0 GHz
—-30dBm —33.45 dBm e —~26.55 dBm
—40 dBm -48.85 dBm e —36.15 dBm
—50 dBm —54.25 dBm —45.75 dBm
—60 dBm —64.656 dBm R ~55.35 dBm
-70 dBm ~75.06 dBm - —64.95 dBm
~80 dBm 85,45 dBm ~74.55 dBm
-840 dBm ~85.95 dBm -84.15 dBm
—100 dBm —106.35 dBm —~83.75 dBm
—~110 dBm —-107.75 dBm —103.35 dBm
4-11. QUTPUT LEVEL SWITCHING TIME
<20 ms 20 ms
4-12. HARMONICS, SUBHARMONIES, AND MULTIPLES
Harmonic or
Fundamental Subharmonic
2000000 GHz 4000000 GHz 2f —25 dBe
4.000000 GHz 8.000000 GHz 2f P —25 dBe
6.000000 GHz 12.000000 GHz 2f ~25 dBe
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Table 4-4. Perfarmance Test Recard {5 of 6)

HP 86718

Resuits
Para. Test
flo. Min. Actual Max.
4-12. HARMORICS, SUBHARMONICS, AND MULTIPLES fcont'd}
Harmaonic or
Fundamental Subharmenic
8.000 000 GH:z 16.000 000 GHz 2f —25 dBe
2.000 000 GHz 4,000 000 GHz 1/2f —25 dBe
10.000 000 GHz 20.000000 GHz 2f ~ 25 dBe
10.000 000 GH:z 5.006 000 GHz 1/2f e —25 dBc
11.000 000 GH=z 22000000 GHz 2f —25 dBe
11.000 0600 GHz 5.500 000 GHz 1/2f -25 dBc
14.000 000 GHz 4,666 667 GHz 1/3f —25 dBe
14.000 000 GHz 9.333 333 GHz 2/3f —25 dBe
16.000 000 GHz 5.333 333 GHz 1/3f e —25 dBe
16.000 000 GH= 10.666 667 GHz 2/3f —25 dBe
18.000 000 GHz 6.000 000 GHz 1/3f —25 dBc
18.000 000 GHz 12.000 000 GHz 2/3f —25 dBe
413. NON-HARMOMIGALLY RELATED SPURIGUS SIGHALS
(CW AKD AM MODES)
Carrier Spurious Signal Spurious Signal
Frequensy Frequency Level
23106.2 GHz
3600 MHz -70 dBe
-T70 dBe
e —70 dBe
~T70 dBc
—T70 dBe
—70 dBe
4.14, POWER LINE RELATED SPURIBUS SIGNALS
{fset Frequency
2.0--6.2 GHz !
<300 Hz offset ~50 dBc
300 Hz—1 kHz offset —-60 dBe
>1 kHz offset —65 dBe
62124 GHz
<300 Hz offset —44 dBe
300 Hz—1 kHz offset -84 dBe
>1 kHz offset —59 dBe
12.4—-18.0 GHz
<300 Hz offset —40 dBe
300 Hz—1 kHz offset —50 dBe
>1 kHz offset [P 55 dBe
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Table 4-4. Performance Test Record {6 of 6)
fesults
Para. Test :
No. Min. Actuat Max.
4-14, SINGLE-SIDEBAND PHASE NOISE
10 Hz offset from carrier 6100 MHz ~58 dBc
12 200 MHz —-52 dBc¢
18 000 MHz= e —48 dBe
100 Hz offset from carrier 6100 MHz —70 dBe
12 200 MHz — —64 dBe
18 000 MHz —60 dBe
1 kHz offset from carrier 6100 MHz e —78 dBe
12 200 MHz 72 dBe
18 0600 MHz ~68 dBe
10 kHz offset from carrier 86100 MHz —86 dRe
12 200 MHz ~80 dBc
18 000 MHz [, —76 dBe
100 kHz offset from carrier 6100 MHz —110 dBe
12 200 MHz — —104 dBe
18 000 MHz —100 dBe
4-18. INTERNAL TiME BASE AGING RATE | B5x10®%/day
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Adjustments

SECTIONYV
ADJSUSTMENTS

5-1. INTRODUCTION

This section contains adjustments and checks
that assure peak performance of the CW Gen-
erator. Thisinstrument should bereadjusted after
repair to assure performance. Allow a one hour
warm-up prior to performing the adjustments. If
the mains power cable is removed and reinstalled
during an adjustment, be sure that the OVEN sta-
tus annunciator is off before proceeding with the
adjustment.

The order in which the adjustments are made is
critical. Prior to making any adjustments, refer to
the paragraph titled Related Adjustments.

Bletermining the adjustments to be performed
after a component failure and subsequent repair
or a performance fest failure is important. This
will help keep the adjustment time to a minimum.
After the repair and/or adjustment, performance
tests are usually required to verify proper perfor-
mance. Refer to the paragraph titled Related
Adjustments.

5-2. SAFETY CONSIDERATIONS

This section contains information, cautions and
warnings which must be followed for your protec-
tion and to avoid damage to the equipment.

WARNINGS §

Muaintenance described in this section is
performed with power supplied to the instru-
ment and with protective covers remouved.
Muintenance should be performed only by
service trained personnel who are aware of
the hazard involved (for example, fire and
electrical shock). Where maintenance can
be performed without power applied, the
power should be remouved.

A pin-to-pin voltage difference of 60 Vdc
may be found on many of the CW Genera-
tor’s cireuit board connectors. If a circuit
board is placed on an extender board, the
possibility of coming in contact with
60 Vde is greatly increased. The voltage
could cause personal injury if contacted.

5-3. EQUIPMENT REQUIRED

Each adjustment procedure contains a list of
required test equipment and accessories. The fest
equipmentis identified by callouts in the test setup
diagrams included with each procedure.

If substitutions must be made for the specified test
equipment, refer to Table 1-3 for the critical speci-
fications. It is important that the test equipment
meet the critical specifications listed in the tableif
the CW Generator is to meet its performance
reguirements.

The HP 11712A Support Kit is an accessory item
available from Hewletf-Packard for use in servic-
ing the CW Generator.

5-4. FACTORY SELECTED COMPONENTS

Factory selected components are identified on the
schematics and parts list by an asterisk {*) that
follows the reference designator. The nominal
value of the component is shown. The manual
change sheets will provide updated information
pertaining to selected components. Table 5-1 lists
the reference designator, the service sheet where
the component is shown, the normal value range,
and the criteria used for selecting a particular
value.

5-5. RELATED ADJUSTMENTS

If all the adjustments are to be performed, they
should be done in order of appearance in this
manual.

In the event of a performance tegt or component
failure, it must be determined if ap individual
adjustment procedure should be performed or if
the instrument should be repaired. Tables 5-2 and
5-3 indicate the required action in either case.

After the instrument is repaired or adjusted, Per-
formance Tests in Section I'V must be performed to
verify proper operation of the CW Generator.
Tables 5-2 and 5-3 can also be used as a guideline
when repairing or adjusting the instrument.
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Table 5-1. Faciory Selected Components
Referencs Service Range of ; ;
Oesignatar Sheet Valyes Basis of Selection
A3ATA2CE 2 Oto 12.0 pF 160 MHz VCXO Assembly. Centers the frequency adjustment
and range of ABA1A2C4 around 100 MHz. Refer to the 100 MHz VCXO
A3AIAZLA 0.22to .68 uH | Adjustment procedure.
A3ATAZRE7, 2 Refer to 100 MHz VCXO Assembly. Required change in attenuation neces-
R68, and Table in 100 sary for a —10 dBm output level of the 400 MHz signal. Refer to the
Ra69 MHz VCXO 100 MHz VCXO Adjustment procedure.
adjustment
A3ATABCSES, 5 R36: 82.5 or M/N 5—45 MHz IF Qutput. If the power output from the IF OUT
R36, R40, 56.20) jack (ASBA1ASBJ2)is less than —12 dBm at any frequency between 5
and R41 R41: 1000 M1z to 45 MHz, replace R36 82.50 with a 56.20 registor, R4051.10
or deleted with C38 27 pF capacitor, and remove R41. Proper power output
R40: 51.10 level is between 0 and ~12 dBm from 5 to 45 MHz. If this range
or C38 at cannot be met, service may be required.
27 pF
A3A3R43 34 12 to Positive Regulator Assembly. Select so that pin 2 of V1 Power
14.7 k2 Up/Down Detector is 0.1 to 0.2V lower than the +5.2V Power
Supply.
ABA9ABKCIO 11 2022 pF Sampler Assembly. Centers YTQ phase detector sampler response.
Refer to YTO Sampler Adjustment.
A3ASABCE il 120—150 pF Selected for proper IF gain, Perform YTQO Sampler Adjustment in
this section.
A3SASA4R20 12 3480 to YTO Assembly. Sets YTO Phase-Locked Loop gain crossover to
1.21 kO 40 £2 kHz. Refer to the YTO Phase Detector Adjustment.

Tahie 5-2. Performance Test Failure and Required Action (1 of 2)

Performance Test Failure

Hequired Action Repeal Performance Test{s]

Frequency Range
and Resolution

Check phase-locked loops. See Service Sheets Frequency Range

BD2, 3 and 4.

and Resolution.

Frequency Switching

Repair or adjust the phase-locked loop or the remote | Frequency Switching Time.

Level Accuracy and
Flatness

Time programiping circuit boards A2A7 and A2A9 Frequency Range and
Resolution.
Cutput Level, High Perform Flatness and ALC adjustment. Check QOutput Level, High Level

output attenuator. See Service Sheets BD5 and BD6. Accuracy and Flainess.

Low Level Accuracy

Check attenuator and level control assembly. See Low Level Accuracy, Output
Service Sheets BD5 and BDS. Level, High Level Accuraey
and Flatness.
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Adjustments

Table 5-2. Performance Tesi Failure and Required Action {2 of Z)

Performance Test Failure

Required Actien

fiepeat Periormance Tests)

Output Level Switching
Time

Repair the level control assembly or replace the
output attenuator.

Output Level Switching Time

Harmeonics, Subhar-
monics, and Multiples

Perform YTM, ALC and Flatness adjustments.
Check the YTM. See Service Sheet BDB,

Harmonics, Subharmonics,
and Multiples. Output Level,
High Level Aceuracy and
Flatness.

Non-Harmenically

This problem can oecur anywhere in the instru-

Non-Harmonically Related

Spurious Signals

Related Spuriocus ment. [solate the defective component and make Spurious Signals.
Signals adjustments as required (see Table 5-3).
Power Line Related Refer to Section VIII, Power Supply Schematics, Power Line Related Spurious

Service Sheets 33--3b.

Signals.

Single-Sideband Phasge Check phase-locked loops. See Service Sheets Single-Sideband Phase Noise.

Noise BD2, 3, and 4, Frequency Range and
Resclution.

Internal Time Base Replace A3AR or repair power supply. Internal Time Base Aging

Aging Rate Rate.

NOTES

Some obscure performance failures (power level, phase noise, etc.) can be caused by failure of phase-locked loops. Therefore, Frequency Range
and Resolution tests should be performed before troubleshooting other failures.

If the output freguency is incorrect or any of the phase-lock loops are unlocked, make the appropriate adjustments and (f necessary)} refer to
Section VITI for repair information. After adjustment or repair, check for the corvect frequency and verify that the phaselocked loops are locked.
Perform the singie-sideband phase nioise test.

Table 5-3. Post-Repair Adjustments (1 of 2)

Regaired Assembly

Atjustmsnis

A1AT] Programmable Attenuator

ALC, Flainess, and External Leveling.

ATAZ YTM Assembly

YTM, Power Clamp, ALC, Flatness, and
Fxternal Leveling.

A1A5, Ag, A7, AB YTM and ALC Circuits

YTM, ALC, Flatness, and External Leveling.

A1AB External Leveling Circuits Only

External Leveling

A1A12 Power Amplifier

YTM, ALC, Flatness, and External Leveling.

A1DC1 — Directional Coupler

Flainess and ALC
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Tahle 5-3. Post-Repair Adjustments (2 of 2}

Repaired Assembly

Adjustments

AZA3, AZA4, A2A5 — LFS Phase-Locked
{.oop Circuits

20/30 MHz Divider Bias
160—140 MHz VCO Pretune
20/30 Phase Detector Notch Filter

A3AZ, A3A3, A3A4 -~ Power Supplies

Power Supply

A3A1A1, A3BA1AZ2 — Time Base Reference

100 MHz VCXO

A3A1AS, ABA1A4, A3BA1AS — M/N Phase-
Locked Loop Circuits.

M/N VCO

A3A5 — DAC Assembly
A3AE — YTO Driver Assembly

YTO Pretune Digital-to-Analog Converter
YTO Driver

YTO Sampler

YTO Phase Detector

A3AT — YTO HF Coil Driver Assembly

YTO Pretune Digital-to-Analeg Converter
YTO Driver

YTO Sampler

YTO Phase Detector

A3A9A3 — 2.0to 6.2 GHz YTO Assembly

YTO Pretune Digital-to-Analog Converter
YTO Driver

YTO Sampler

YTO Phase Detector
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ADJUSTMENTS

5-6, POWER SUPPLY ADJUSTMENTS

Reference Service Sheets 33—35.

Description This procedure adjusts the +22 volt and +20 volt power supplies to their required
tolerance. The remaining supply voltages (+11V, +5.2V, ~5.2V, —10V, and —40V) are
checked.

Equipment Digital Voltmeter (DVM) ............. ..., HP 3456A

Procedure 1.

2.

Set the CW Generator’s rear panel FREQ STANDARD INT/EXT switch to INT.
Connect the DVM input to ASA2TP1 on the Rectifier Assembly.

Adjust +22 ADJ (A3A2R2) for a DVM reading of +22.00 +0.02 Vde.

Connect the DVM input to ASA3TP5 on the Positive Regulator Assembly.

Set +20 ADJ (A3A3R50) for a DVM reading of +20.000 £0.002 Vde.

Check the power supplies shown in the following table. All voltages should be
within tolerance.

Power Supply Yeftage {Vdc)

Power Supply Test Paint
fin. Max.

+11 Vde A3A3TP6 +9.9 +12.1
+5.2Vde A3BA3TP2 +5.1 +5.3
~5.2 Vde ABA4TPS ~5.1 ~5.3
—10 Vde ABALTP4 ~9.8 ~10.2

40 Vde A3A4TP1 —39.00 ~40.60
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ADJUSTMENTS

5-7. 10 MHz REFERENCE OSCILLATOR ADJUSTMENT

Reference Service Sheet 1.
Description This procedure adjusts the frequency of the internal reference oscillator using an
external frequency standard.
HP 86718 SYNTHESIZEND
E GENEBATOR “ ASCILLOSCAPE FREQUENCY STANDARD
A3JS B :
10 MHz
ouT
VERTICAL | 5082 TRIGGER QUTPUT
INPUT INPUT

Figure 5-1. 10 MHz Reference 8scillator Adjustment Test Setup

Equipment Frequency Standard ..................... HP 5065A
Oscilloscope ..........oo i .., HP 1980B
NOTE

Frequency drift is greatest when the instrument power cable is first
connected. Therefore, for best long-term accuracy, the power cord
should be connected for at least 30 days before making this adjusiment.

Besurethe CW Generator has had one hour to warm up before perform-
ing the adjustment. Verify that the OVEN and NOT PHASE LOCKED
status annunciators are off. If necessary, refer to the troubleshooting
information in Section VIII.

Procedure 1. Setthe CW Generator's rear panel FREQ STANDARD INT/EXT switch to the INT
position.

2. Connect the equipment as shown in Figure 5-1. Set the vertical input of the oscillo-
scope for 500 input impedance.

3. Setthe FREQ adjustment (on the A3A8 10 MHz Reference Oscillator Assembly) so
the signal, as observed on the oscilloscope display, is not drifting.

4. Verify that in 10 seconds the display drifts less than 360°. A drift of 360° in
10 seconds corresponds to an adjustment accuracy of 1 X 10-%. Adjustment accu-

racy is not specified for this instrument; the numbers shown are what can typically
be obtained.
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ADJUSTMENTS

5-8. 100 MHz VCXO ADJUSTMERNT

Reference

Description

Service Sheet 2.

The frequency and tuning range output of the 100 MHz Voltage Controlled Crystal

Oscillator (VCXQ) is centered around 100 MHz. The outputis set as close as practical to
100 MHz. The 400 MHz multiplied signal is adjusted for maximum output and min-
imum spurious signal output. An attenuator is selected to provide a 400 MHz output of

~—10 dBm.
FREQUENCY
COUNTER SPECTRUM ANALYZER
50 §2 RE
INPUT INPUT
N
Tol§To
POWER AZATAZJ2 { | ABATAZIT
SUPPLY ()
© TO
?7 ASATAZTPY e Pw{lwsﬂi
YW ASATAZWI SENSOR }
DIGITAL VOLTMETER L
O o ] [ron-3 o o 3 e 4
1800 O
HP B671B SYNTHESHED POWER METER
CW GERERATOR

Figure 5-2. 100 MHz VX0 Adjustment Test Setup

Equipment Frequency Counter ............... ... ... HP 5343A
Spectrum Analyzer ................. ..., HP 85668
PowerSupply ......... ... i, HP 6200B
Power Meter ... .oty HP 436A
Power Sensor ......c.ooiiiiiiiiiaannnannn. HP 8481A
Digital Voltmeter (DVM) ........ ... ... HP 3456A
Procedure 1. Connect the frequency counter to A3A1A2J2 in place of the termination and

connect the spectrum analyzer to A3A1A2J1 in place of the gray-orange-white
cable, as shown in Figure 5-2.

Set the output of the power supply to —8.00 -0.01 Vde. Connect the positive lead to
ground and the negative lead to A3A1A2TP1, 100 MHz TUNE.

Tune ASA1A2C4, 100 MHz, for the maximum 100 MHz signal level as viewed on the
spectrum analyzer display.

Tune ASA1A2C4 to increase the frequency (and decrease the amplitude) until the
oscillation stops on the high frequency side; then tune A3A1A2C4 to start the
oscillation. Continue to decrease the frequency until the oscillation stops. If the
VCXO does notstop oscillating at the high end, decrease the value of ASBA1A2C8 by
1 pF from its present value. If it does not stop at the low end, increase the value of
A3A1A2C8 by 1 pF. If a change is necessary, repeat this step. If a value of
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ADJUSTMENTS

5-8. 100 MHz VCXO ADJUSTMENT (con?'d)

Procedure
{cont'd)

10.

11.

A3A1A2C8 cannot be found within the range of 0 to 12 pF, change AJA1A21L4 (the
range of values for ABA1AZ2I4 is listed in step 7), then repeat this step.

Adjust ABA1A2C4 to obtain the maximum signal level as viewed on the spectrum
analyzer display. Slowly tune to a higher frequency until the power drops by 1 dB.
Record AF, that is, how far the frequency of the 1 dB point is above 100 MHz. Use
the frequency counter to make the measurement to 10 Hz resolution.

AR

Tune to a lower frequency until the power is decreased 1 dB on the other side of the
peak. Record AFg, thatis, how far the frequency of the 1 AR point is below 100 MHz.

AF9

AF
The VCXO centering about 100 MHz is correct if 0.5 S_A—ET:L =2,
2

Iftheratioislessthan 0.5, decrease A3A1A21.4 one value to increase the center fre-
quency. If the ratiois greater than 2, increase A3AI1A 214 one value to decrease the
center frequency. Refer to the following table for the inductor values.

A3ATAZL4 Inductar Values

Value HP Part Bumber

(.68 :H 9140-0141
0.56 pH 9100-2256
0.47 uH 9100-2255
0.39 u1 9100-2254
0.33 " 9100-0368
0.27 uH 9100-2252 .
0.22 uH 9100-2251

If the inductor value is changed, repeat steps 3 through 7.
Adjust A3A1A2C4 to obtain a VCXO output of 100 MHz +100 Hz.

Disconnect the spectrum analyzer from A3A1A2J1 and reconnect the gray-orange-
white cable.

Disconnect the 400 MHz Output cable (gray-red-white cable) from A3A1A5J1 and
connect the cable to the spectrum analyzer. Set the spectrum analyzer’s controls for
a center frequency of 500 MHz, frequency span per division 100 MHz, and vertical
sensitivity per division 10 dB log. Adjust the 400 MHz A3A1A2C3, €2, and C1
adjustments in that order to obtain the maximum 400 MHz signal with the lowest
harmonic levels possible.
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5-8. 100 MHz VCXO ADJUSTMENT (cont'd)

Brocedure 12. Check the various harmonics of the 100 MHz signal relative to the 400 MHz signal

{cont'd)

13.

14.

15.

16.

17.

18.

19.

tevel. The 200 and 800 MHz harmonics should be greater than 25 dB down; 160, 300,
500, 600, 700, and 900 MHz harmonics should be greater than 35 dB down. If
necessary, repeat steps 11 and 12.

Disconnect the spectrum analyzer from the gray-red-white cable and connect the
cable {o the power meter.

Check the power meter reading. The power should be —10to —~13 dBm. If the power is
incorrect, select the values of A3AIAZR67, R68, and R69 from the Attenuator
Resistor Values Table to obtain the proper power level. The attenuation should
always be 3 dB or greater.

ARtenuater Besistor Values

Resistors [ohms)
Attenuation
(48] RBY RG8 RGO
3 261 17.8 261
4 215 23.7 215
5 178 31.6 178
6 147 38.3 147
7 133 46.4 133
8 121 1.1 121
8 110 61.9 110

If the amount of attenuation is changed, recheck the harmonic levels.

Set the CW Generator’s LINE switch to STANDBY. Disconnect all test equipment
except the DVM and reconnect all instrument cables.

Set the CW Generator’s LINE switch to ON. Verify that the dc voltage at

A3ATAZTPL is —8 41 Vde. If the voltage is out of toleranee, repeat step 9 or check
the 10 MHz Reference Adjustment.

Connect the frequency counter to the CW Generator’s RF QOUTPUT connector.

Verify that the counter reading is within £1 kHz of the CW Generator’s FRE-
QUENCY MHz display at 2000 and 6199 MHz.
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ADJUSTMENTS
5-§. M/N VCO ADJUSTMENT
Reference Service Sheet 4.
Description The M/N Phase-Locked Loop frequency is set to track the VCO tuning voltage across

the frequency range. The M/N VCO output level is set and checked to ensure an
adequate RF output level across the VCO tuning range.

SPECTRUM ANALYZER

PDWER
SUPPLY
BiGITAL VOLTMETER
OUTPUT INPUT RF INPUT
STEP 5
STEP 7 TO A3ATA4TP1
EREQUERCY E TGO M/N VCO
COUNTER TPUT A3A1AW1
TO ABATA5J3 =
10 MHz OUT EXT,.FREQ™ | © O o O a
STANDARD  4p g671B SYNTHESIZER
CW GENERATOR
Figure 5-3. M/N VCO Adjustment Test Setup
Equipment Digital Voltmeter (DVM) ................. HP 3456A
Frequency Counter ...................... HP 5343A
Spectrum Analyzer ...................... HP 85668
PowerSupply ... ... .o HP 62008
Procedure L. On the CW Generator, press PRESET (38 GHz) and set the frequency to 6090.000

MHz. Set the FREQ STANDARD INT/EXT on the rear panel toEXT.

2. Connect the equipment as shown in Figure 5-3.

3. Verify that the M/N output frequency is 197.419 MHz +1 kHz.

Because this circuit board is being placed on an extender board, the
possibility of coming in contact with 60 Vdc is greatly increased. The
voltage could cause personal injury if contacted.

4. Setthe LINE switch to STANDBY and disconnect the mains power cable. Remove
the A3A1A4/A5 Assembly and place it on an extender board.

5. Connect the spectrum analyzer input to the M/N VCO output A3ATIA4W1 {white
coax).
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ADJUSTMENTS

5-9. M/N VCO ADJUSTMERNT {cont'd)

Procedure
{cont’d)

10.

11.

12,

13.

14.

16.

17.

. CAUTION

Do not apply a positive voltage to ASA1A4TP1. A positive voltage will
forward bias the VCO tuning diodes and may destroy them.

Connect the mains power cable and set the LINE swifch to ON.

Set the power supply for —35.0 £0.5 Vdce. Connect the positive output of the power
supply to ground and connect the negative output to A3A1A4TP1 TUNE.

Release the locknut for the PWR adjustment, ASA1A4A1CSH, Adjust ASATA4ALCS
for an output level of 0 £2 dBm. Tighten the locknut.

NOTE

The adjustment serews for ASAIA4AICT and C5 are held in place by
locknuts. After making the adjustment, tighten the locknuts and
recheck the frequency and level,

Slowly reduce the dc voltage at A3ALIA4TP1, TUNE, while monitoring the VCO
output power on the spectrum analyzer. The output power should be greater than
—2 dBm between 385 MHz (—35 Vdc) and 3565 MHz (—2.3 Vdec).

Reconnect ABATA4W1 (white coax) to ABATARJ4.

Connect the spectrum analyzer to A3A1ABJ 2 and adjust it for a center frequency of
50 MHz.

Slowly adjust the de voltage at ASBAIA4TP1, TUNE, while monitoring the VCO
output power on the spectrum analyzer. The output power should be —6 36 dBm
between 5 MHz (—35 Vde) and 45 MHz (—2.3 Vde).

If the output power is greater than 0 dBm, service may be required. If the output
power is less than —12 dBm at any frequency between 5 MHz and 45 MHz, replace
E36 (82.5 ohms) with a 56.2 ohm resistor, R40 (51.1 chms) with C38 (27 pF capaci-

tor), and remove R41.

If component replacement is necessary, repeat step 12 after repairs have been
made. If the power output is still less than —12 dBm at any frequency between 5
MHz and 45 MHz, service is required. Refer to the troubleshooting procedure in
Service Sheet 4, Section VIIL

. Remove the power supply connection to ASATA4TP1.

Set the LINE switch to STANDBY and disconnect the mains power cable. Remove
A3AIA4/AL from the extender board and reinstall the assembly in the CW Genera-
tor.

Connect the mains power cable and set the LINE switch to ON. Verify that the
frequency is still at 6096.000 MHz.
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ADJUSTMENTS

5-8. M/N VCO ADJUSTMENT (cont'd)

Procedure 18. Set FREQ ADJ A3A1A4A1CI for a voltage level of ~35.0 £0.5 Vdc, measured at
{cont'd) A3A1A4TPL.

19. Tune the CW Generator frequency to 2100.000 MHz. Verify that the M/N output
frequency is 177.500 MHz and the tuning voltage is ~2.4 +£0.7 Vde.

20. Disconnect all test equipment from the CW Generator and reconnect all internal
instrument cables.

21. Connect the frequency counter to the CW Generator’s RF OUTPUT connector.

22. Verify that the counter reading is within +1 kHz of the CW Generator's FRE.
QUENCY MHz display at 2000 and 6199 MHz.
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ADJUSTMENTS

5-10. 20/30 DIVIDER BIAS ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheet 6.

A substitute VCO feedback signal, derived from an external RF signal source, is
monitored with an oscilloscope. The RF signal level is slowly reduced and the CLK
BIAS ADJ is set to obtain a stable clock signal. The RF input is reduced to the minimum
level that provides a stable signal.

SIRNAL GENERATOR

0SCH.LDSCOPE

VERTICAL INPUT RF QUTPUT
TO AZAETPS TO A2A532 y

1 fsomo MHz INPUT

AZAS
ASSEMBLY

HP B671B SYNTHESIZED
GW GENERATOR

Figure 5-4. 20/30 Divider Bias Adjustment Test Setup

Oscilioscope .....ooiiie it e, HP 19808
Signal Generator ......... ... HP 86408 or 8340A

1. Setthe LINE swiich to STANDBY and remove the mains power cable.

2. Remove the screws that hold the A2A5 20/30 MHz Divider Assembly in place.

| WARNING |
Because this circuit board is being placed on an extender board, the
possibility of coming in contact with 60 Vdc is greatly increased. The
voltage could cause personal injury if contacted.

3. Remove the A2A5 Assembly, place it on an extender board, and reinstall the
agsembly.

4. Reconnect the mains power cable and set the LINE switch to ON.

5. Set the controls of the signal generator for continuous wave output of —5 dBm at
240 MHz.
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ADJUSTMENTS

5-10. 20/30 MHz DIVIDER BIAS ADJUSTMENT (cont'd)
Procedure 6. Remove the red cable AZW2 from the 160/240 MHz INPUT, A2A5J1.
{cont'd}

7. Connect the equipment as shown in Figure 5-4.

8. Center AZA5R4 (CLK BIAS ADJ).

9. Observe the 14—24 MHz clock signal on the oscilloscope display.

10. Adjust A2A5R4 to obtain a stable clock frequency on the oscilloscope display.

11. Reducethe output level of the signal generator while readjusting A2A5R4 to obtain a
stable clock at the lowest possible local oscillator signal display.

12. Verify that a stable clock signal is obtained with an input signal of =10 dBm or less.
13. Disconnectthetest equipment. Set the CW Generator to STANDBY and disconnect

the mains power cable. Reinstall A2AbD in its cavity. Reconnect cable A2W2 to
A2ABJ1 and reconnect the mains power cable.
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ADJUSTMENTS

5-11. 160240 MHz VCO PRETUNE ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheet 8.

This procedure sets the low and high frequency limits of the 160—240 MHz oscillator by
moving the oscillator coil closer to or farther from the circuit board.

NOTE

This procedure need be performed only if major repair has been done to
the 160240 MHz oscillator,

Frequency Counter ...................... HP 5343A

1.

2,

Set the LINE switch to STANDBY and remove the mains power cable.
Remove the screws that hold the A2A3 VCO assembly in place.

WARNING [

Because this circuit board is being placed on an extender board, the
possibility of coming in coniact with 60 Vdc is greatly increased. The
voltage could cause personal injury if contacted.

Remove the A2A3 assembly, place it on an extender board, and reinstall the
assembly.

Remove the green cable ASW14 that is connected to the 20/30 MHz OUTPUT
A2A3J1. Connect the frequency counter to A2A3J1.

Reconnect the mains power cable and set the LINE switch to ON.

Set AZA381 (FREQ TEST SWITCH) to the TEST HIGH FREQ position. The

frequency should be greater than 30.5 MHz,

If the frequency is less than 30.4 MHz, move the oscillator coil closer to the circuit
board. The oscillator cover must be removed before adjusting the coil. Unsolder the
four corners of the oscillator cover before removing it. Next, unsolder the oscillator
coil leads, move the coil closer to the circuit board, and resolder the coil leads. Clip
excess oscillator lead length on the circuit side of board if necessary.

NOTE
The oscillator coil is normally mounted parallel to the circuit board with
the bottom threads approximately 1.3 mm (0.050 inch) abouve the board.

Replace the oscillator cover by temporarily soldering one corner of the cover and
recheck the frequency.
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ADJUSTMENTS

5-11. 160240 MHz VCO PRETUNE ADJUSTMENT (cont'd)

Procedure 9. Set AZA3S1 to the TEST LOW FREQ position. Verify a frequency reading of less
{cont'd) than 19.5 MHez. If necessary, set the LINE switch to STANDBY remove the cover,
reset the coil, replace the cover, and repeat steps 6 through 9.

10, Set AZA3S1 to the NORMAL position.

11. Replace the osciliator cover permanently by soldering all four corners. Do not
solder the entire perimeter of the oscillator cover. The cover is for frequency stabil-
ity, not for RF1 leakage.

12. Bet the LINE switch to STANDBY and remove the mains power cable. Reinstall

A2A3in its cavity and reconnect the green cable to A2A3J1. Reconnect the mains
power cable.
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ADJUSTMENTS

5-12. 20/30 PHASE DETECTOR NOTCH FILTER ADJUSTMENT
Reference Service Sheet 7.

Description A 7985 Hz signal is passed through the 8 kHz notch filter in the LFS Phase-Locked
Loop. The adjustable components of the filter are set for the minimum signal transfer.

TEST OSCILLATOR

3d8
%Oﬁpm BNC TEE ATTENUATOR
i —
TO
NEGATIVE 3000
LEAD RESISTOR
OF AZA4C4 TO AZA4R28
TO
AZA4 AZA4TP4
Fgf}%ﬁg‘{ ASSEMBLY INPUT Y
INPUT 3 || R
HP BB71B SYNTHESIZED AC
CW GENMERATOR VOLTMETER

Figure 5-5. 20/30 Phase Detector Notch Filter Adjustment Test Setup

Equipment Test Oscillator .......... ...l HP 8116A
Frequency Counter ...................... HP 5343A
ACVoltmeter ...... ... .. o i, HP 400K
3dB Attenuator ...... ... ... ool HP 8491 A Option 003
Procedure 1. Set the LINE switch to STANDBY.

| WARNING |

Because this circuit board is being placed on an extender board, the
possibility of coming in contact with 60 Vde is greatly increased. The
voltage could cause personal injury if contacted.

2. Remove the A2A4 20/30 Phase Detector Assembly.

3. Unsolder the input end (top) of A2A4R28 (refer to the component location diagram
in Section VIII).

4, Install the circuit board on the extender board.
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ADJUSTMENTS

5-12. 20/30 PHASE DETECTOR NOTCH FILTER ADJUSTMENT (cont'd)

Procedure
{cont'd)

5.

10.

11.

Connect the equipment as shown in Figure 5-5. The leads from the 3 dB attenuator

should be as short as possible. Connect the ground wire to the negative side of
A2A4C4.

Set the CW Generator’s LINE switch to ON.

Set the test oscillator’s controls for 1 kHz and an AC voltmeter indication of
+10 dBm.

Set the test oscillator as close to 7985 Hz as possible.

Adjust A2A41.3 and L4 to minimize the meter reading. The indication must be less
than —50 dBm.

Detune the test oscillator away from 7985 Hz while monitoring the AC voltmeter
reading. As the oscillator is detuned, the meter indication should increase.

Set the CW Generator’'s LINE switeh to STANDBY. Resolder A2A4R28 and rein-
stall the A2A4 assembly.
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5.13. ¥YY0 PRETUNE DIGITAL-TO-ANALOG CONVERTER ADJUSTMENT
Reference Service Sheet 8,

Description This adjustment sets the analog voltages with respect to the digital frequency tuning
data. Adjustments are made at selected frequencies. Some of these frequencies are
below the low frequency limit of the CW Generator (2 GHz). These frequencies are
selected by shorting test point pair A2A8TP1 and tuning to the specified frequencies.

Equipment Digital Volimeter (DVM) ......... ... ... HP 3456A or HP 3455A
Procedure 1. Press PRESET (3 GHz) on the CW Generator and set the frequency to 4800.000
MHz.

9. Connectthe DVM groundlead to the reference ground, ASA6TP5 (the ground lead
remains connected here for the remainder of this procedure).

3. Attach the DVM test lead to A3BASTP4. Set REF ADJ (Reference Buffer output)
A3ABR13 for a DVM reading of —6.50 £0.04 Vde.

4. Check the output voltages of the Reference Buffers at ASASTPL (++10.75:+0.25 Vdc)
and AZASTP? (+10.00 £0.15 Vdc). Make repairs if necessary.

5. Connect the DVM to the YTO Pretune Output, ASASTE3.

6. Short test point pair A2A8TP1 with an alligator clip.

7. Adjust 1.6 GHz ASA5R4 (not 1.61) to obtain a DVM reading of —4.800 ::0.001 Vdc.
8. Remove the clip from test point pair AZA8TP1.

9. Adjust 4.8 GHz A3A5R3 to obtain a reading of -14.400 £0.001 Vde.

10. Tune to 4900.000 MHz and short the test point pair A2A8TP1.

11. Adjust 1.7 GHz A3ABR29 to obtain —5.100 £0.001 Vde.

12. Tune to 4800.000 MHz and repeat steps 7through 11 until all voltages are measured
within 0.001 Vdc of the specified value.

13. Tuneto4810.000 MHz. Verify that the clip is connected to test point pair A2A8TP1.
14. Adjust1.61 GHz A3A5R42 (not 1.6) to obtain a DVM reading of —-4.830 4:0.001 Vde.
15. Tune to 5000.000 MHz. Adjust 1.8 GHz A3A5R24 to obtain —5.400 0.001 Vde.
16. Remove the alligator clip. Tune to 2000.000 MHz.

17. Adjust 2.0 GHz A3A5R22 to obtain —6.000 £0.001 Vde.

18. Tune to 2400.000 MHz. Adjust 2.4 GHz A3A5R20 to obtain —7.200 £0.001 Vde.
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5-13. YTO PRETUNE DIGITAL-TO-ANALOG CONVERTER ADJUSTMENT {cont'd)

Procedure 19. Tune to 3200.000 MHz. Adjust 3.2 GHz A3ABRIS8 to obtain —9.600 +0.001 Vde.
{cont'd)
20. Ateach frequency listed in the table, check the YTO pretune voltage at ASASTPS
with the clip attached to the test point pair A2A8TP1.

CW Generator Yoltage 31 ASAGTP3
Frequency [Miz) {Wde}
4801 —4 803 +0.001
4802 —4.806 +0.001
4804 —4 812 £0.001
4808 ~4.824 +0.001
4810 —4.830 +0.001
4820 —4.860 +0.001
4840 —4.920 +0.001
4880 ~5.040 £0.001
4910 —5.130 £0.001

Z1. Remove the clip and measure the voltage at ASASTPS. The voltage should now
read —14.730 .0.002 Vde. If the voltage tolerances in steps 21 and 22 are not met,
repeat this procedure starting from step 5. Then if the voltage tolerances cannot be
met, refer to Section VIII for troubleshooting information.
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5-14. YTO DRIVER ADJUSTMENT

" Reference

Description

Equipment

Procedure

Service Sheet 10,

The fundamental output of the CW Generator is set to the maximum and minimum
frequencies and the YTO driver’s gain and offset currents are set to give specified YTO
output frequencies.

Frequency Counter ............ ... ..., HP 5343A
NOTE
All boards must be installed in the instrument before these adjustments
are made.

On the CW Generator, press PRESET (3 GHz) and set the output level to —10 dBum.
Connect the frequency counter to the CW Generator’'s RF QUTPUT connector.

Connect A3ASTPS (GND) to ASATTP2 (TUN VOLT) with a clip-on jumper wire.
{This grounds the feedback voltage and opens the YTOQ Phase-Locked Loop.)

Tune the CW Generator to 2000.000 MHz. Adjust ASAGR34, 2 GHz, to obtain 20006.0
+0.1 MHz on the frequency counter. Wait until the drifi is minimal (approximately
30 seconds) before making this adjustment.

Tune thé CW Generator to 6199.000 MHz. Adjust ASAGR25, which is labeled 6.199
GHz, to obtain 6199.0 0.1 MHz on the frequency counter. Wait until the drift is
minimal (approximately 30 seconds) before making this adjustment.

Repeat steps 4 and 5 until the required tolerance is obiained at both frequencies.

Disconnect ASASTPS from A3ATTPS.

Verify that the counter reading is within +1 kHz of the CW Generator's FRE-
QUENCY MHz display at 2.0 and 6.199 GHz.
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ADJUSTMENTS
5-15. YTO SAMPLER ADJUSTMENT
Reference Service Sheet 11.
Service Sheet A.
Description The sampler is driven by a sweep oscillator and the sweep output is used to sweep the

oscilloscope. The sampler driver circuit is adjusted for maximum amplitude and flat-
ness over the range of the M/N loop. The sampler’s IF preamplifier is adjusted for
correct level and the frequency response is checked.

SWEEP OSEILLATOR

SWEEP OSCILLOSEABPE
QUTPUT
HORIZONTAL
: INPUT
RF VERTICAL
FREGUENCY j OuUTPUT INPUT
COUNTER i
L STEPS 4
gsmp 6
gm A3ABJ5 “M/N IN"
]
A3AD _}
ASSEMBLY 101 PROBE 70 ASASASTF1 SPECTRUM AMALYZER
TO A3AZJZ “iF QUT” RF
INPUT

e e
O O o O
KP 86718 SYNTHESIZED
CW GEMERATOR
Figure 5-6. YTO Loop Sampler Adjustment Test Setup
Equipment Osciloscope ..o, HP 19808
Sweep Oscillator ......................... HP 86222B/8620C or HP 8340A
Spectrum Analyzer ...................... HP 8566R
Frequency Counter ...........ciuvuun.n. HP 5343A
500 Termination ..........ooiiiiiiinnan. HP 909A Opt 012

NOTE
An HP 8481 A Power Sensor can be used in place of the 50 termination.

5-22



HP 86718

Adjustments

ADJUSTMENTS

5-15. YTO SAMPLER ADJUSTMENT {cont'd}

Procedure 1.

{cont’d)

Set the CW Generator’'s LINE switch to STANDBY and disconnect the mains
power cable.

Place the A3A9 Assembly into the service position (referto Service SheetA for
disassembly procedures).

Remove the right side cover of A3A9.

Connect a 500} termination to the A3A9A1 Directional Coupler output, which
normally connects to AIWI1.

Set the sweep oscillator’s controls for a leveled output level of 0 dBm, center
frequency of 187.56 £1.0 MHz (measured by frequency counter) and a sweep
span of 200 MHz (100 MHz).

Connect the equipment as shown in Figure 5-8. Connect the CW Generator’'s mains
power cord and set the LINE switch to ON.

Connect the sweep oscillator’'s RF cutput to the M/N LOOP SIGNAL connector,
A3A9J5, in place of the white-orange cable.

Adjust ASA9A5CI and C2(with an insulated adjustment tool) to get an oscilloscope
display similar to Figure 5-7. Tune for maximum negative voltage and flatness over
the center two divisions. The minimum change from the reference level to the
maximum negative voliage should be 0.5 volts, {(Troubleshooting Note: If the
minimum change is out of tolerance, A3A9A5Q3 and Q8 may have low gain, the
YTO feedback signal feeding the RF port of the mixer may be low, or the sampler
may be bad.)

- REFERENCE

187.5 MHz

Figure 5-7. YTO Sampler Frequency Response
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5-15. YTO SAMPLER ADJUSTMENT (cont'd)

Procedure
{cont'd)

9.

10.

11.

12.

13

14.

5.

16.

17.

18.

19,

Short ASATTP2 to ground to open the YTO Phase-Locked Loop.

Tune to 2100 MHz and disconnect the gray cable from the phase detector output,
A3A9J6. Remove the oscilloscope probe from ASA9ASTPI.

Connect the spectrum analyzer’s input directly to IF OUT, A3A9.J2.

Set the sweep oscillator’s controls for a center frequency of 177.5 +1.0 MHz and set
the sweep width to 10 MHz.

Connect the sweep oscillator’s outpat to the M/N LOOP SIGNAL input A3A9J5.

Set the spectrum analyzer’s controls for a 0 to 100 MHz frequency span. Set the
other controls to display the IF signal The fundamental, second and third
harmonics should be visible at 30, 60, and 90 MHz. Tune the sweep oscillator
slightly to align the signals on the display.

Adjust the ASASABRI, IF GAIN, so that the displayed IF signal at 30 MHz is +2
11 dBm. Ifthe level is too low, or if the levels in the following step are not within the
levels given, select a new value for C22. Values should he within the rangeof 120 to
150 pF, and 130 is usually the best value.

Slowly tune the sweep oscillator's center frequency from 174 to 181 MHz and
observe the fundamental’s output level. Verify that the allowable level variation is
not exceeded and that the power does not drop below the stated level over the
frequency range:

a. from 6 to 20 MHz, —3 dBm minimum,
b. from 20 to 30 MHz, +1 to +4 dBm,
¢, from 30 to 70 MHz, —10 dBm minimum.

Return the CW Generator to normal operation as follows:

a. Disconnect all test equipment.

b. Reconnect the gray cable to ASA9J6 and the white-orange cable to A3A9J3.
c. Reverse the instructions in step 4, 3, 2, and 1.

Connect the frequency counter to the CW Generator’s RE OUTPUT connector.

Verify that the counter reading is within £1 kHz of the CW Generator’s FRE-
QUENCY MHz display at 2000.0 and 6199.0 MHz,
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5-16. YTO PHASE DETECTOR ADJUSTMENT
Reference Service Sheet 12.

Description This procedure measures and adjusts the gain crossover frequency of the YTO Phase-
Locked Loop using a low frequency spectrum analyzer and tracking generator.

SPECTRUM ANALYZER/
TRACKING GENERATOR STEP 2
e S B —
TRACKING
GENERATOR CURRENT 1§
QUTPUT PROBE g
HP 86718 f } > £ - <
SYNTHESIZED O
CW GENERATOR N [ nsacus

SPECIAL INTERCONNECT CABLE

N oo

A Pons *—.‘ . m
509 G-

Figura 5-8. YT Phase Betector Adjusiment Test Setup

Equipment Spectrum Analyzer ...................... HP 85b66A/8552B/141T
{(with tracking generator)
Current Probe ........................... HP 1110B
Special Interconnect Cable ............... {See Figure 5-9)

SPECIAL INTERCONNECT CABLE

Figure 5-9. Special Interconnect Cable
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§-16. YTO PHASE DETECTOR ARJUSTMENTS (cont'd)

Procedure 1.

2.

Set the CW Generator’s RF QUTPUT switch to ON.

Connect the equipment as shown in Figure 5-8. The special interconnect cable is
inserted between A3W16 (gray cable) and A3A9J6 (YTO TUNE 1).

NOTE
When clipping the current probe around the special cable’s center con-
ductor, do not allow the metal surface to come in contact with the center
conductor connection of the SMA connectors.

Set the spectrum analyzer to scan from 0 to 50 kHz, vertical sensitivity per division to
2 dB, scan mode to single, and set the display’s variable persistence to maximum.

Press the single sweep key on the spectrum analyzer.

Move the spectrum analyzer’s input to the cable side (A3W16) of the special cable.
Press the single sweep key. Check that the gain-crossover frequency is 20 +2 kHz. If
the gain-crossover frequency is not correct, A3A9A4R20 must be changed to set the

correct frequency; otherwise, this adjustment is complete. See Figure 5-10,

18 22kHz

CROSSOVER

LOOP GAIN ' N (UNITY GAIN}

ZVOLTAGE INDUCEB
fN A ONE-TURN LOOP

Figure 5-10. Spectrum Analyzer Display of Phase Locked Loop Gain

If ASASA4R20 must be changed, perform the following steps:
a. Set the LINE switch to STANDBY.
b. Disconnect the mains power cord.

c. Place the A3A9 Assembly in the test position. (Refer to Section VIII disassem-
bly procedures.)
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5-16. YTO PHASE DETECTOR ADJUSTMENTS (cont’d)

Procedure d. Remove the ABA9A4 cover.
(cont'd) e. Select the value of R20 using the following formula.
F1
R2 =R1
( 20 kHz )

where R2 = required value for R20
R1 = present value of R20
F1 = measured frequency

for example, if

R1=6180
and FI=25kHz
then
25 kHz
12 = 619~
R (20 kHz)

R2 = 7730 or 7600 (closest value)

8. Install R20,reconnectthe mains power cord and set the LINE switch to ON. Recheck
the gain-crossover frequency.

NOTE
The other loop parameters, phase margin and loop gain, may be checked
if the loop does not operate correctly. Loop gain is checked at 1 kHz and
should be approximately 40 dB. Phase margin is checked by disconnect-
ing the input to the ac probe, shorting the input, and pressing the single
sweep pushbutton, Phase margin should be approximately 45° and is
calculated by the following expression:

1ol35) )

— -1ly—
8= cos ( P

where 0 = phase margin
and A = ratio (in dB) of the induced voltage to the gain-crossover.
(Gain-crossover is the reference, therefore the ratio is negative.)

3. Return the CW Generator to normal operation as follows:
a. Setthe LINE switch to STANDBY.

Disconnect the mains power cord.

Install the A3ASA4 cover.

Return the A3AS Assembly to its normal position.

Install the top and bottom covers.

P o
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5-17. YTM ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheets 15 and 186,

'The 12.4 volt reference is adjusted. A low frequency signal is applied to thetuning coil of
the YTM (YIG Tuned Multiplier) to sweep the filter through its response curve. The
tuning coil drive is adjusted to obtain maximum RF output from the YTM by centering
the filter response about the RF output signal. The tuning coil adjustments arerepeated
to optimize the filter’s tracking over the 2 to 18 GHz frequency range. The SRD (Step
Recovery Diode) bias for the YTM is adjusted.

STEP
ATTENUATOR OSCILLOSCOPE
T0
ATWH A3ABA T
DIGITAL YOLTMETER TOA1AGTPS _ JCHANNEL 1 CHANNEL 2
TEST COUPLER
TOAAE T oS L n 2T
INPUT SENSE 1’12{;:(2 1€J'£1,uF ‘EO‘inF: ,J_ BRE
POWER | ST JTEE
METER ¥ e fzéf"_-d
HP 86718 GSCILLATOR
SYNTHESIZED |eemmmem
CW GENERATOR| . ~ o 5082
-0 OUTPUT
Lsgmson JRF
™| OUTPUT
J S |
POWER
SENSOR

Figure 5-11. YTM Adjustment Test Sefup

Digital Voltmeter (DVM)
Oscilloscope..........oooovii .,
Power Metar

Power Sensor
Step Attenuator ....................
Test Oscillator

+12.4 Volt Reference

1. Setthe CW Generator as follows:
LINE switch
RF OUTPUT
ALC

.......................

Frequency

PEAK/NORM control
CAl conirol ........ e

.....................

.........

................

.........

.........

....... HP 3456A
....... HP 1980B
....... HP 436A

....... HP 8481A
....... HP 8495A
....... HP 8116A

2000.00

................

Option 002

+10dB
fully clockwise

0 MHz

NORM
fully clockwize
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Adjustments

ADJUSTMENTS

5-17. YTM ADJUSTMENT (cont'd)

Procedure
{cont'd)

2.

3.

4.

Allow the instrument 30 minutes to warm up with these instrument setiings.

Connectthe DVMtothe +12.4V test pointon A1A8. Connect the ground lead to the
GND test point on A1AS,

Adjust ATA8R64, -+12.4V, for -+12.400 &+ 0.005 Vde.

Band 1 Adjustment (2.0 to 6.199 GHz)

5.
8.

7.

10.

11,

12,

13.

Connect the DVM to the +C.8. test point on A1AS8.
Adjust A1ABR46, B LO, for +8.0 -+ 0.2 Vde.
Center AIATR31, BIAS, and A1A7TR29, PWR.

Disconnect A1W1 from directional coupler output at A3A9ALJ1 (see Service Sheet
B, Tep View Assembly Locations). Connect the step attenuator between ASA9A1J]
and A1WI1. Connect the remaining equipment as shown in Figure 5-11.

The locally fabricated “test coupler” consists of the resistor and two capacitors
shown in the figure.

Set the test oscillator output for 60 Hz at 900 mV peak to peak as indicated by the
oscilloscope.

Set the oscilloscope to 1 vs. 2 mode and adjust channel 2 sensitivity for a ten division
horizontal sweep. Set channel 1 sensitivity to approximately 30 mV per division.

Remaove the blue cable from A2A12 RF amplifier assembly. Removing the cable
disables the power clamp for this adjustment,

Set the step attenuator for 10 dB attenuation. In the following steps, if the oscillo-
scope display shows an erratic passband response {squegging), set the attenuator
for a higher attenuation. Attenuator settings of 10 to 20 dB should be sufficient to
stop squegging for Band 1 frequencies. Increasing the attenuation reduces the
power at the input of the YTM and also reduces the sensitivity of the displayed
signal. Therefore, keep the attenuator set for as low an attenuation as necessary to

stop squegging.

Adjust A1A8R46, BD1 LO, at 2 GHz to center the peak of the YTM response as
shown in Figure 5-12. The display may show a retrace pattern due to hysteresisin
the YTM circuitry. The center of the filter passband is halfway between the peaks of
the two displayed signals.

5-29



Adjustments HP 86718

ADJUSTMENTS

5-17. YTM ADJUSTMENT (cont'd)

N
i
Vi

Figure 5-12. Optimum Centered YT Response

Procedure 14. Tune to 6 GHz and adjust A1ASR20, BD1 HI, to center the filter response.
{cont'd)
15. Tune from 2 to 6 GHz using 1 MHz tuning resolution while observing the oscillo-
scopedisplay. The peak of the filter passband should remain within & 5 divisions of
the center of the display and should remain reasonably centered.

Readjust the step attenuator as required to maintain a smooth curve. If necessary,
repeat steps 13 through 15 until the response remains reasonably well centered.
The last adjustment should be at 6 GHz.

Band 2 Adjustment {6.2 fo 12.399 GHz)

16. Setthe step attenuator to 0 dB attenuation. The attenuator should be set to 0 4B for
frequencies above 6.2 GHz.

17. Tune to 6.5 GHz and adjust A1A8RA47, BD2 LO, to center the response.
18. Tune to 11.5 GHz and adjust A1A8RI16, BD2 HI, to center the response.

19. Tunefrom6.2t012.3 GHz using 1 MHz tuning resolution. The peak of the response
should remain within + 5 divisions of the center of the display and should remain
reasonably centered.

Readjust the step attenuator if necegsary to maintain a smooth curve. If necessary,
repeat steps 17 through 19 until the response remains reasonably well centered.
The last adjustment should be at 11.5 GHz,

Band 3 Adjustment (12.4 to 18.598 Gz}

20. Tuneto 13 GHz and adjust A1A8R41, BD3 LO, to center the response 2.5 divisions
to the right of center. The response should be as shown in Figure 5-13.
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5-17. YTM ADJUSTMENT (cont’d)

4
4
//7
P4
v

Procedure
{cont'd)

21.

22.

23.

24.

20,

26.

e =250V

Figure 5-13. Optimum 0{fset YT Response

Tuneto 16 GHz and adjust A1ASRI11, BDD3-16, to center the response 2.5 divisions to
the right of center,

Tune to 18 GHz and wailt 10 minutes for the YTM to temperature stabilize. The
stabilization is required to minimize the effect of filter drift during the next
adjustments. '

Tune to 17 GHz and adjust A1A8RI17, BD3-17, to center the peak of the response.
Tune to 18 GHz and adjust A1ASR23, BD3-18, to center the peak of the response.

Tune to 18.599 GHz and adjust ATA8R32, BD3-18.6, to center the peak of the
response.

Tune from 12.4 to 16 GHz using 1 MHz tuning resolution. The peak of the response
should always remain at least 4 divisions from the left edge of the display.

If necessary, repeat steps 20 and 21 to obtain the desired response. The last adjust-
ment should be made at 16 GHz.

27. Tune from 16 to 18 GHz using 1 MHz tuning resolution. The peak of the response

should remain within 1+ 5 divisions of center and remain reasonably centered,

If necessary, repeat steps 23 and 24 to obtain the desired response. The last adjust-
ment should be made at 18 GHz.

28. Tune from 18 {0 18.599 GHz using 1 MHz tuning resolution. The peak of the response

should remain within + 5 divisions of center and reasonably centered.

If necessary, repeat steps 24 and 25 to obtain the desired response. The last adjust-
ment should be made at 18.599 GHz.

SRD Bias Adiustment

29,

Disconnect the signal from A1A8 SENSE fest point and disconnect the oscilloscope.
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5-17. YTM ADJUSTMENTS (cont'd)

Procedure 30.

{cont'd)

31.

32.

33,

34.

35.

36.

Connect the power meter to the CW Generator’s output.
Tune to 11.5 GHz and set ATATR29, PWR, fully counter-clockwise.

Reconnect the blue cable to A1A12 RF Amplifier assembly. Set the CW Generator’s
ALC switch to INT and set the range to 0 dB.

Set the VERNIER for a —10 dBm reading on the power meter. Adjust AIABR19,
INT OS, if necessary, to bring the power level within +3 dB of —10 dBm.

Connect the DVM positive lead to ATASTP6. Connect the ground lead to A1A7
GND test point. Adjust A1ATR31, BIAS, to maximize the DVM reading.

Verify that the voltage at A1A7 BIAS test point is —0.5 + 0.2 Vde. If the voltage is
not correct, service is required.

Disconnect the test equipment and perform the Power Clamp, ALC and Flatness
adjustments.
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5-18. POWER CLAMP ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheet 14.

The power clamp circuit is adjusted to obtain the maximum power available without
squegging. Squegging is a spurious oscillation that occurs in the YTM (YIG Tuned
Multiplier) at high power levels. The input power to the YTM must be limited for
frequencies between 2.0 and 6.2 GHz to prevent erratic power variations due to

squegging,

Power Meter .........o. . i .. HP 436A
Power Sensor ... .. i HP 8481 A

1. Connect the power meter and sensor to the CW Generator.

2. Setthe CW Generator’s frequency to 5 GHz. Set the CW Generator RANGE to 0 4B
and the ALC switch to XTAL. Set the RF QUTPUT switch to OFF.,

3. Set A1IABR76, PWR CLAMP, fully clockwise. This sets the power clamp for min-
imum power level.

4. Set the RF OUTPUT switch to ON. Adjust A1ASR76, PWR CLAMP, slowly
counter-clockwise to +15.0 dBm on the power meter. If the level drops suddenly by
several dB, set the RF OUTPUT switch to OFF and rotate A1A5R76, PWR CLAMP,
clockwise slightly to reduce the clamp level, Set the RF OUTPUT switch to ON and
continue with step 5.

5. Tune the CW Generator from 2.0 to 6.1 GHz using 100 MHz steps. The power level
should notchange morethan + 1dB from the level setin step 4. If a sudden dropin
output level occurs, reduce the elamp level by 0.5 dB and repeat this step.

6. Reduce the clamp level by 0.5 dB to ensure best stability with time.
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5-18. ALC ADJUSTMENTS

Description The ALC (Automatic Level Control) circuitry offsets are adjusted for proper operation.

The meter is calibrated to indieate outputlevel. The +10 dB (Overrange) range circuitry
is calibrated, and the absolute ALC level with respect to the vernier voltage is

calibrated.

Equipment Digital Voltmeter (DVM) .................. HP 3456A

PowerMeter ... ... ... ... ... HP 436A

Power Sensor ........c.oiini s HP 8481 A

Procedure ALC Offsets

1. Connect the power meter and sensor to the CW Generator.

2. Set the CW Generator’s frequency to 4 GHz. Set the power meter CAL factor for
4 GHz.

3. Set the CW Generator RANGE to 0 dB and the ALC switch to INT. Adjust the
VERNIER for a power meter reading of —4 dBm.

4. Counect the DVM to A1ASTP4, Connect the ground lead to the A1A5 GND test
point. Verify that the LVL UNCAL annunciator is not lighted. Adjust A1A5R7,
085, for a DVM reading of 130.0 0.5 mVde.

5. Adjust the CW Generator’'s VERNIER control for a power meter reading of 0.0
+0.5 dBm. Set the RF OUTPUT switch to OFF.

6. Connect the DVM to A1A6TP5. Connect the ground lead to the A1A6 GND (not
(GND2) test point. Adjust ATABRI2, INT OS, for 2 DVM indication of 0.00 +0.01
mVde.

Level Mefer

7. Setthe OUTPUT LEVEL RANGE to 0 dB and set the RF QUTPUT switch to ON.
Connect the DVM to the A1A10 DAC test point. Connect the ground lead to the
A1A10 REF GND test point. Adjust the VERNIER for a DVM indication of ~6.50
+0.05 Vde. —6.50 Vde corresponds to an ALC reference voltage for —10 dBm.

8. Adjust ALA10R31, GAIN, (near REF GND), for a front panel meter reading of —10
dBm.

9. Adjust the VERNIER for a DVM reading of —-1.50 £0.05 Vdc (corresponding to
0 dBm).

10. Adjust ALABR69, MET CAL, for a front panel meter reading of 0.0 dBm.

11. Repeat steps 7 through 10 until there is less than 0.1 dB change at the last
adjustment.

Overrange

12. Set the power meter to read dB relative (dB REL). This adjustment will set the —10

dBm: VERNIER setting in the +10 dB RANGE equal to the 0 dBm VERNIER
setting on the 0 dB RANGE.

5-34



HP 86718 Adjustments

ADJUSTMENTS
5-18. ALC ADJUSTMENTS (cont'd)
Procedure 13. Set the OUTPUT LEVEL RANGE to +10 dB. Adjust the CW Generator’'s VER-
(cont'd) NIER control for a DVM indication of —6.50 £0.05 Vde (—10 dBm).

14. Adjust ALA6R36, OVERRANGE, for a power meter reading of 0.00 £0.01 dB.

ALC Absolute Level

15. Set the power meter to read absolute power (dBmj). Set the OUTPUT LEVEL
RANGE to 0 dB and adjust the VERNIER for a DVM reading of —3.00 +0.05 Vde.
-3 Vdc corresponds to an ALC reference voltage for —3 dBm.
Adjust A1ABR33, —3, for a power meter reading of —3.0 £0.1 dBm,

16. Adjust the CW Generator’'s VERNIER control for a DVM reading of —6.50 £0.05
Vdc (—10 dBm reference).

Adjust A1ABR39, —10, for a power meter reading of —10.0 £0.1 dBm.

17. Set the OUTPUT LEVEL RANGE to +10 dB. Adjust the CW Generator’s VER-
NIER control for a DVM reading of —2.50 £0.05 Vdc (—2 dBm reference).

Adjust A1AGR28, +8, for a power meter reading of +8.0 £0.1 dBm.
18. Repeat steps 15 through 17 until less than 0.1 dB improvement can be made.

19. Disconnectthe DVM from the CW Generator and perform the Flatness Adjustment.
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5-20. FLATNESS ADJUSTMENT

Reference

Descripiion

Equipment

Procedure

Service Sheet 16.

The Flatness Adjustment reduces power variations due to output cable, attenuator,
crystal detector, and directional coupler variations.

Digital Voltmetex (DVM) .................. HP 3456A
PowerMeter ............. ... i, HP 436A
Power Sensor ................ ..., HP 8481A
1. Connect the power meter and sensor to the CW Generator.
2. Bet the CW Generator’s frequency to 4 GHz.
NOTE
After each frequency change, make sure the power meter CAL factor is
adjusted for the new frequency.
3. Betthe OUTPUT LEVEL RANGE to 0 dB and the ALC switch to INT.
Adjust the CW Generator’s VERNIER control for a froiit panel meter reading of
0 dBm,
4. Set the power meter to read dB relative (dB REL).
5. Setthe CW Generator’s frequency to 10 GHz. Adjust ATATR18, SLOPE 10 GHz, for
a power meter reading of 0 dB.
6. Setthe CW Generator’s frequency to 18 GHz. Adjust A1ATR4,SLOPE 18 GHz, fora
power meter reading of 0 dB.
7. Set the CW Generator’s frequency to 17 GHz. Adjust AIATR4, SLOPE 18 (GHg, for

the best overall output power accuracy between 17 and 18 GHz.
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5-21. EXTERNAL LEVELING ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheet 17.

The external ALC (Automatic Level Control) amplifier is adjusted for zero offset. The
+10 dB range is calibrated for external leveling modes.

Digital Voltmeter (DVM) .................. HP 3456A
Power Meter ......ooriiiiniianiniasannns HP 436A
Power Sensor ......ovevennnn. e HY 8481A
500 Termination .. ..oo.viiviiinen e ann, HP 11593A

1. Set the CW Generator’s frequency to 4 GHz. Connect a 50 ohm load to the CW
Generator’s EXT ALC input connector.

2. Connect the DVM between ATA6TP6 and A1AGTPS (GND 2). Adjust AI.A.GRIS,
BEXT OS, for areading of 0.0 +£0.1 mVdc. Disconnect the 50 ohm load and the DVM.

3. Connect the power meter and sensor to the CW Generator as shown in Figure 5-14.

HP 86718 SYNTHESIZED
€W GENERATOR POWER METER
RECORDER
ouT|
a— POWER
EXT ALC INPUT i SENSOR
ouTPUT L ISENSf"? J

Figure 5-14. External Leveling Adjusiment Test Sefup

4, Set the CW Generator’s frequency to 4 GHz. Adjust the CAL factor on the power
meter for 4 GHz.

5. Setthe OUTPUT LEVEL RANGE to 0 dB and the ALC switch to INT. Adjust the
CW Generator’s VERNIER control for a power meter reading of -5 =1 dBm. Press
the range hold key on the power meter.

6. Connect the DVM to A1A10 DAC test point and A1A10 REF GND. Set the CW
Generator's ALC switch to PWR MTR.

7. Set the OUTPUT LEVEL RANGE to 0 dB. Adjust the CW Generator’s VERNIER
control for a DVM reading of —1.50 +0.05 Vde. Adjust the CW Generator’s front
panel CAL control for a power meter reading of —10.0 £0.1 dBm.

8. Setthe QUTPUTLEVELRANGE to+10dBm. Adjust ATA6R38, EXT GAIN, fora
" power meter reading of 0.0 0.1 dBm.

9. Repeat steps 7 and 8 until there is less than 0.1 dB change at the last adjustment.

10, Disconnect the power meter from the CW Generator.
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