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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-
vided 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

Any interruption of the protective (grounding)
conductor (inside 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 pratection has been
impaired, the instrument must be made inoperative
and be secured against any unintended operation.

If this instrument is to be energized via an auto-
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 described 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 currentrating and type (for example, normal
blow, time delay, etc.). Do not use repaired fuses or
short circuited fuseholders.

SAFETY SYMBOLS

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

page references).

Indicates hazardous voltages.

1/2 NN

Indicates earth (ground) terminal.

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

The CAUTION sign denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like, which, if not correctly
performed or adhered to, could
result in damage to 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.

i CAUTION

ix
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MODEL 8673A

OPTION 907
FRONT HANDLE KIT

OPTION 908
RACK FLANGE KIT RACK FLANGE AND FRONT
HANDLE COMBINATION KIT

APC-3.5 (F) to TYPE-N (F)
ADAPTER

APC 3.5 (F-F)
ADAPTER

OPTION 909

1-0

Figure 1-1. HP Model 8673A Accessories Supplied, and Options 907, 908, and 909,
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General Information

SECTIONI|
GENERAL INFORMATION

1-1. INTRODUCTION

This manual contains information required to
install, operate, test, adjust and service the
Hewlett-Packard 8673A Synthesized Signal Gen-
erator. Figure 1-1shows the Signal Generator with
all of its externally supplied accessories.

The 8673A Operating and Service manual has
eight sections. The subjects addressed are:

Section I, General Information
Section II, Installation
Section I1I, Operation

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

Two copies of the operating information are sup-
plied with the Signal Generator. One copy is in the
form of an Operating Manual. The Operating
Manual is a copy of the first three 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 Class I instrument, that
is, one provided with a protective earth terminal.
The Signal 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 serviceis found in appropriate
places throughout this manual.

1-4. 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; it changes only when a con-
figuration change is made to the instrument. 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 this manual. The
manual for this newer instrument is 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 supple-
ment may contain information for correcting
errors in the manual. To keep the manual as cur-
rent and as accurate as possible, Hewlett-Packard

1-1
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MANUAL CHANGES SUPPLEMENT (cont'd)

recommends that you periodically request the
latest Manual Changes supplement. The supple-
ment is identified with the manual print date and
part number, both of which appear on the manual
title page. Complimentary copies of the supple-
ment are available from Hewlett-Packard.

Forinformation concerning a serial number prefix
thatis not listed on the title page or in the Manual
Changes supplement, contact your nearest
Hewlett-Packard office.

1-6. DESCRIPTION

The HP Model 8673A Synthesized Signal Genera-
tor has a frequency range of 2.0 to 26.0 GHz (1.95 to
26.5 GHz overrange). The output is leveled and
calibrated from +8 dBm to ~100 dBm, depending
on the frequency. (The output is leveled and cali-
brated from +10 to -10 dBm for Option 001, from
+7 to 100 dBm for Option 004, and from +9 to -10
dBm for Option 005.) AM, FM, and pulse modula-
tion modes can be selected. Frequency, output
level, modulation modes, and mostother functions
can be remotely programmed via HP-IB.

Long-term frequency stability is dependent on the
time base, either an internal or external reference
oscillator. Theinternal crystal reference oscillator
operates at 10 MHz while an external oscillator
may operate at 5 or 10 MHz. The output of the
Signal Generator is exceptionally flat due to the
action of the internal automatic leveling control

(ALC) loop.

External drive signals are required for all modula-
tion modes. AM depth and FM deviation vary lin-
early with the applied external voltage. Full scale
modulation is attained with a 1.0 volt peak signal.
Pulse modulation is compatible with TTL levels.

Two ranges of AM depth can be selected: 30% and
100%. The front panel meter can be used to set AM
depth. Specified AM rates are from 100 Hz to 100
kHz. However, useable amplitude modulation can

be performed at any modulation frequency be-
tween 20 Hz and 100 kHz.

Six ranges of FM deviation are selectable: 0.03,
0.1, 0.3, 1, 3, and 10 MHz. FM peak deviation can
be set using the front panel meter. At output fre-
quencies below 6.6 GHz, peak deviation is limited
to 10MHz or five times themodulation frequency, which-
ever is lower. From 6.6 to 12.3 GHz, peak devia-

1-2
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tion is limited to the lesser of 10 MHz or ten times
the modulation frequency; from 12.3 to 18.6 GHz
the lesser of 10 MHz or fifteen times the modula-
tion frequency; from 18.6 to 26.0 GHz the lesser of
10 MHz or twenty times the modulation frequency.
Usable modulation rates fall between 100 Hz and
10 MHz.

Pulse modulation has two operating modes:
NORM (normal mode) and COMPL (complement
mode). In normal mode the RF output is On when
the drive signal is the TTL high state. In the com-
plement mode the RF output is On when the drive
signal is in the TTL low state.

The Signal Generator is compatible with HP-IB to
the extent indicated by the following code: SHI,
AH1,T5 TE0, L3, LEO,SR1, RL1, PP1,DC1,DT1I,
and CO0. The Signal Generator interfaces with the
bus via three-state T'TL circuitry. An explanation
of the compatibility code can be found in IEEE
Standard 488 (1978), “IEEE Standard Digital
Interface for Programmable Instrumentation” or
the identical ANSI Standard MC1.1. For more
detailed information relating to programmable
control of the Signal Generator, refer to Remote
Operation, Hewlett-Packard Interface Bus in Sec-
tion III of this manual.

1-7. OPTIONS
1-8. Electrical Options

Option 001. The internal 10 dB/step attenuator
has been deleted. The specified output level is +10
dBm to -10 dBm from 2.0 to 18.0 GHz, +6 dBm to
-10dBm from 18.0to 22.0 GHz, and +3 dBm to -10
dBm from 22.0 to 26.0 dBm.

Option 002, The internal 10 MHz crystal reference
is removed. An external 5 or 10 MHz reference
must be used.

Option 003. A special fan allows operation from
400 Hz power mains.

Option 004. The Signal Generator’s RF OUTPUT
connector is located on the rear panel. Maximum
output power is +7 dBm to -100 dBm from 2.0 to
18.0 GHz, +2 dBm to -100 dBm from 18.0 to 22.0
GHz, and -2 dBm to -100 dBm from 22.0 to
26.0 GHz.

Option 005. The Signal Generator’s RF OUTPUT
connector is located on the rear panel and the
attenuator is removed. This combines Options 001
and 004. The specified output level is +9 dBm to
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Electrical Options (cont’d)

-10 dBm from 2.0 to 18.0 GHz, +4 dBm to -10 dBm
from 18.0 to 22.0 GHz, and +1 dBm to -10 dBm
from 22.0 to 26.0 GHz.

1-9. Mechanical Options

The following options may have been ordered and
received with the Signal 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 006 (Chassis Slide Mount Kit). This kit is
extremely useful when the Signal Generator is
rack mounted. Access to the internal circuits and
components, or the rear panel is possible without
removing the Signal Generator from the rack. The
Chassis Slide Mount Kit part number is 1494-0017.
An adapter (HP part number 1494-0023) is needed
if the instrument rack mounting slides are to be
mounted in a standard EIA rack. The slides with-
out the adapter can be directly mounted in the HP
system enclosures.

Option 907 (Front Handle Kit). Ease of handling is
increased with the front panel handles. The Front
Handle Kit part number is 5061-0089.

Option 908 (Rack Flange Kit). The Signal Genera-

tor can be solidly mounted to the instrument rack

using the flange kit. The Rack Flange Kit part
" number is 5061-0077.

Option 909 (Rack Flange and Front Handle Combi-
nation Kit). This is a unique part which combines
both functions. 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 5061-0083.

1-10. ACCESSORIES SUPPLIED

The accessories supplied with the Signal Genera-
tor 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 fuse has a 2A rating
and is for reconfiguring the instrument for
220/240 Vac operation.

General Information

1-11. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

For Option 002 instruments, which lack an inter-
nal frequency standard, an external reference
must be used. The performance of the external
reference should at least match the specifications
of the HP Model 10811B Crystal Oscillator. In
particular, the frequency should be within +50 Hz
of 10 MHz. When using an external oscillator,
microphonically generated or line related spur-
lous signals may increase. SSB phase noise may
also be degraded at some offsets from the carrier.

An external signal source is required if amplitude,
frequency, or pulse modulation is desired. For AM,
the source should have a variable output of 0 to 1
volt peak into 600 ohms, frequency rates up to 100
kHz, and distortion of less than 1%. For FM, the
source should have a variable output of 0 to 1 volt
peak into 50 ohms, frequency rates up to 10 MHz,
and distortion of less than 1%. For pulse modula-
tion, the source should have TTL output levels
(>2.4V for a TTL high state and <0.4V for a TTL
low state) and 50 ohms nominal impedance. Pulse
repetition frequency rates should be 1 Hz to 1 MHz
with transition times <10 ns.

1-12. ELECTRICALEQUIPMENT AVAILABLE

The Signal 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 and various ROMs are
needed to do the automated SRD Bias, YTM Tune,
Flatness and ALC, and Pulse adjustment proce-
dures. Specific equipment needed for automated
adjustments are:

Test Cassette HP Part No. 11726-10001

HP 85F Controller

82903A 16K Memory Module

00085-15005 Advanced Programming ROM
00085-15002 Plotter/Printer ROM
00085-15004 Matrix ROM

HP 3455A Digital Voltmeter

HP 436 A/HP 8455A Power Meter and Sensor

Although the test cassetteis part of the HP 11726 A
Support Kit, it can be ordered separately through
the nearest Hewlett-Packard Office. The HP
11726 A Support Kit is available for maintaining
and servicing the Signal Generator. It consists of
cables, adapters, termination, prerecorded pro-
grams, extender boards and test extender boards.

1-3
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The HP 8116A Pulse/Function Generator is ade-
quate for modulating the Signal Generator and
meeting stated standards. This remotely program-
mable signal source is-convenient for full remote
control of modulation levels and rates.

For pulse modulation requiring pulse delay, the
HP 8112A Pulse Generator is recommended.

Model 8673A

1-13. RECOMMENDED TEST EQUIPMENT

Table 1-3 lists the test equipment recommended for
testing, adjusting and servicing the Signal Genera-

tor. 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.

Table 1-1. Specifications (1 of 6)

Electrical Characteristics Performance Limits Conditions

FREQUENCY

Range 2.0—26.0 GHz
(1.95—26.5 GHz overrange)

Resolution ) 1 kHz 2.0 to 6.6 GHz

: 2 kHz 6.6 to 12.3 GHz

3 kHz 12.3 to 18.6 GHz
4 kHz 18.6 to 26.0 GHz

Accuracy and Stability Same as reference oscillator

Reference Oscillator: Frequency 10 MHz

Aging Rate <5 x 10-10/day After a 10 day warmup (typically
R ———-1--24 hours in a normal operating
environment)

Switching Time (for frequency <20 ms CW and AM modes; AUTO

to be within specified resolu- PEAK disabled

tion and output power to be

within 3 dB of set level)

SPECTRAL PURITY

Single-sideband Phase Noise 1 Hz bandwidth; CW mode

2.0—6.6 GHz 58 dBc 10 Hz offset from carrier

: -70 dBc¢ 100 Hz offset from carrier

-78 dBc 1 kHz offset from carrier
-86 dBc 10 kHz offset from carrier
-110 dBc 100 kHz offset from carrier

6.6—12.3 GHz 52 dBe 10 Hz offset from carrier
-64 dBc 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

12.3—18.6 GHz -48 dBc 10 Hz offset from carrier
-60 dBc 100 Hz offset from carrier
-68 dBc 1 kHz offset from carrier
-76 dBc 10 kHz offset from carrier
-100 dBe 100 kHz offset from carrier

18.6—26.0 GHz -46 dBc 10 Hz offset from carrier
-58 dBc 100 Hz offset from carrier
-66 dBc 1 kHz offset from carrier
-74 dBe 10 kHz offset from carrier
-98 dBc 100 kHz offset from carrier
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Model 8673A

Table 1-1. Specifications (2 of 6)

General Information

Electrical Characteristics

Performance Limits

Conditions

SPECTRAL PURITY (cont'd)

Harmonics

Subharmonics and Multiples
Thereof

Spurious:
Nonharmonically Related

tion related within 5 Hz below
line frequencies and multiplies
thereof

2.0—6.6 GHz

6.6—12.3 GHz

12.3—18.6 GHz

18.6—26.0 GHz

For Opt. 003 only
(400 Hz line operation)
2.0—6.6 GHz

6.6—12.3 GHz

12.3—18.6 GHz

18.6—26 GHz

Power line related and fan rota-

<-40 dBc

<25 dBc
<-20 dBc

<-70 dBc
<-64 dBc
<60 dBc
<-58 dBc

-50 dBc
-60 dBc
-65 dBc

-44 dBec
-54 dBe
-59 dBec

-40 dBc
-50 dBc
-55 dBc

-38 dBc¢
-48 dBe
-53 dBc

-40 dBc
-50 dBc
-65 dBc

-34 dBc
-44 dBc
-59 dBc

-30 dBe
-40 dBc
-55 dBc

-28 dBc
-38 dBc
-53 dBc

Up to 26 GHz; output level meter
readings <=0 dB on 0 dBm range
and below

2.0 to 18.6 GHz
18.6 to 26.0 GHz

CW and AM modes
2.0 to 6.6 GHz

6.6 to 12.3 GHz
12.3 to 18.6 GHz
18.6 to 26.0 GHz

<300 Hz offset from carrier
300 Hz to 1 kHz offset from carrier
>1 kHz offset from carrier

<300 Hz offset from carrier
300 Hz to 1 kHz offset from carrier
>1 kHz offset from carrier

<300 Hz offset from carrier
300 Hz to 1 kHz offset from carrier
>1 kHz offset from carrier

<300 Hz offset from carrier
300 Hz to 1 kHz offset from carrier
>1 kHz offset from carrier

< 2 kHz offset from carrier
2 to 8 kHz offset from carrier
> 8 kHz offset from carrier

< 2 kHz offset from carrier
2 to 8 kHz offset from carrier
> 8 kHz offset from carrier

< 2 kHz offset from carrier
2 to 8 kHz offset from carrier
> 8 kHz offset from carrier

< 2 kHz offset from carrier
2 to 8 kHz offset from carrier
> 8 kHz offset from carrier
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General Information

Table 1-1. Specifications {3 of 6)

Model 8673A

Electrical Characteristics

Performance Limits

Conditions

RF OUTPUT
Output Level:
Standard Leveled Output

Option 001 Leveled Output

Option 004 Leveled Output

Option 005 Leveled Output

Remote Programming Absolute
Level Accuracy

2.0 — 6.6 GHz

6.6 —12.3 GHz

12.3 —18.6 GHz

18.6 — 26.0 GHz

+8 dBm to -100 dBm
+4 dBm to -100 dBm
0 dBm to -100 dBm

+10 dBm to -100 dBm
+6 dBm to -100 dBm
+3 dBm to -100 dBm

+7 dBm to -100 dBm
+2 dBm to -100 dBm
-2 dBm to -100 dBm

+9 dBm to -100 dBm
+4 dBm to -100 dBm
+1 dBm to -100 dBm

+1.25 dB

+1.00 dB

+1.50 dB

+1.70 dB

+2.00 dB

+2.00 dB plus 0.1 dB per 10 dB
step below -30 dBm

+1.50 dB

+1.25 dB

+1.75dB

+1.95dB

+2.25 dB

+2.25 dB plus +0.1 dB per 10 dB
step below -30 dBm

+1.75 dB

+1.50 dB

+2.10dB

+2.30 dB

+2.70 dB

+2.70 dB plus £0.2 dB per 10 dB
step below -30 dBm

+2.00 dB

+2.55 dB

+2.85 dB

+3.30 dB

+3.30 dB plus +0.2 dB per 10 dB
step below -30 dBm

+15 to +35°C
2.0 to 18.0 GHz
18.0 to 22.0 GHz
22.0 to 26.0 GHz

2.0 to 18.0 GHz
18.0 to 22.0 GHz
22.0 to 26.0 GHz

2.0 to 18.0 GHz
18.0 to 22.0 GHz
22.0 to 26.0 GHz

2.0 to 18.0 GHz
18.0 to 22.0 GHz
22.0 to 26.0 GHz

+10 dBm output level range
0 dBm output level range
-10 dBm output level range
—-20 dBm output level range
-30 dBm output level range
<-30 dBm output range

+10 dBm output level range
0 dBm output level range
-10 dBm output level range
~20 dBm output level range
-30 dBm output level range
<~30 dBm output range

+10 dBm ocutput level range
0 dBm output level range
-10 dBm output level range
-20 dBm output level range
-30 dBm output level range
<-30 dBm output range

0 dBm output level range
~10 dBm output level range
-20 dBm output level range
-30 dBm output level range
<~30 dBm output range

1-6




Model 8673A

Table 1-1. Specifications (4 of 6)

General Information

Electrical Characteristics

Performance Limits

Conditions

RF GUTPUT (cont'd)
Manual Absolute
Level Accuracy

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

Absolute level accuracy specifi-
cations include allowances for
detector linearity, temperature,
flatness, attenuator accuracy,
meter accuracy, and measure-
ment uncertainty

Remote Programming Output 0.1dB
Level Resolution
Flatness 0 dBm range; +15 to +35°C
+0.75dB 2.0 t0 6.6 GHz
+1.00dB 2.0 to 12.3 GHz
+1.25dB 2.0 to 18.6 GHz
+1.75dB 2.0 to 26.0 GHz
(Min. to max. variation in power
level across specified frequency
limits is less than 2 times flatness
spec.)
Output Level Switching Time - <25 ms
(to be within *1 dB of final level)
PULSE MODULATION
ON/OFF Ratio >80 dB
Rise and Fall Times <35 ns AUTO PEAK enabled
Minimum Leveled RF Pulse <100 ns
Width
Pulse Repetition Frequency dc to 1 MHz
Minimum Duty Cycle <0.0001 When internally leveled; no restric-
tion when unleveled
Minimum Pulse Off-Time <300 ns
Maximum Peak Power Same as in CW mode
Peak Level Accuracy +1.0dB Relative to CW; +15 to +35°C
Overshoot, Ringing <0.2 2.0 to 6.6 and 6.7 to 26.0 GHz
<0.25 6.6 to 6.7 GHz
AMPLITUDE MODULATION
Depth +15 to +35°C
0 to 75% 2.0 to 18.0 GHz; 0 dBm maximum
carrier level
0 to 75% 18.0 to 24.0 GHz; -3 dBm max-
imum carrier level
0 to 50% 24.0 to 26.0 GHz; -5 dBm max-

imum carrier level
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General Information

Table 1-1. Specifications (5 of 6)

Model 8673A

Electrical Characteristics

Performance Limits

Conditions

AMPLITUDE MODULATION (cont'd)
Rates

Sensitivity
(% AM per Vpk)

Indicated Meter Accuracy

Accuracy Relative to External
AM Input Level

Incidental Phase Modulation
(100 Hz to 10 kHz rates; 30% depth)

20 Hz to 100 kHz

30%/V and 100%/V
(depending on range)

+7% of reading +3% of range
+4% of reading +2% of range
<0.4 radians

<0.8 radians
<1.2 radians

3 dB bandwidth, 30% depth

Maximum input 1 Vpk into
6000 nominal; AM depth is
linearly controlled by varying
input level between 0 and 1V
peak

100 Hz to 10 kHz rates
100 Hz to 10 kHz rates
2.0 to 6.6 GHz

6.6 to 12.3 GHz
>12.3 to 18.6 GHz

Sensitivity (peak deviation per
Vpk)
Indicated Meter Accuracy

Accuracy Relative to External
FM Input Level

Incidental AM

Maximum input 1 Vpk into
50 ohms nominal

+12% of reading +3% of range

+7% of reading +3% of range

<56%

<1.6 radians >18.6 to 24.0 GHz
<2.5 radians >24.0 to 26.0 GHz
Incidental FM Incidental phase modulation
X fmod
FREQUENCY MODULATION
Frequency Response Relative to +2dB 100 Hz to 3 MHz;
a 100 kHz Rate 30 and 100 kHz/V ranges
+2dB 3 kHz to 3 MHz
300 kHz/V and 1, 3, and 10 MHz/V
ranges
Maximum Peak Deviation The smaller of 10 MHz or 2.0 to 6.6 GHz
fmod X 5
The smaller of 10 MHz or 6.6 to 12.3 GHz
fmod X 10
The smaller of 10 MHz 12.3 to 18.6 GHz
fmod x 15
The smaller of 10 MHz 18.6 to 26.0 GHz
fmod x 20

All ranges; peak deviation is
linearly controlled by varying
input level between 0 and 1 Vpk
100 kHz rate

100 kHz rate

Rates <100 kHz; peak deviations
<1 MHz
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Table 1-1. Specifications (6 of 6)

General Information

Electrical Characteristics

Performance Limits

Conditions

DIGITAL SWEEP

Sweep Function
Sweep Modes
Step Size

Dwell Time
Markers

Start/Stop or AF (Span) Sweep
Manual, Auto, Single

Maximum of 9999 frequency
points per sweep

Set from 1 to 255 ms per step

5 independent, fixed frequency
markers set from front panel

Minimum step size equals fre-
quency resolution; step size set
directly or as number of fre-
quency points per sweep

Resolution and accuracy are
identical to RF output

REAR PANEL AUXILIARY
CONTROL CONNECTOR

14-Pin Connector

Input Required

Outputs

Trigger Output

Stop Sweep Input

End Sweep Output
Trigger Sweep Input
Negative Z-axis Blanking
Service Function
Frequency Increment
Frequency Decrement
Blank Frequency Display
Recall Register 1
Sequential Register Recall
Ground

Contact closure to ground or
5 us, negative true TTL pulse

5 us negative true TTL pulse

(Internal debounce circuit avail-
able to debounce external inputs.)

REMOTE PROGRAMMING

All functions HP-IB program-
mable, except LINE switch

GENERAL

Operating Temperature Range

Power Requirements:
Line Voltage (100, 120, 220, or
240V)

Power Dissipation

Conducted and Radiated
‘Electromagnetic Interference

Net Weight

Dimensions: Height
Width
Depth

0 to +55°C

+5, -10%
400 V * A maximum

MIL-STD 461A-1968

29 kg (64 1b)

146 mm (5.7 in.)
425 mm (16.8 in.)
620 mm (24.4 in.)

48—66 Hz

Conducted and radiated interfer-
ence is within the requirements of
methods CE03 and RE02 of MIL-
STD 461A, VDE 0871, and CISPR
publication 11.

For ordering cabinet accessories,
module sizes are 5-1/4H, IMW,
23D.




General Information Model 8673A

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

Supplemental characteristics are intended to provide information useful in applying the instrument by giving
typical, but non-warranted, performance parameters.

FREQUENCY Single-sideband Phase Noise (1 Hz BW, CW mode, 2.0 to
Internal Reference: The internal reference oscillator 6.6 GHz*):
accuracy is a function of time base calibration +
aging rate, + temperature effects, and + line voltage -30 T
effects. Typical temperature and line voltage effects 0T ® Speciication
are <1 x 10719/°C and <5 x 10710/4+5% to -10% line 50 ‘\ = = Typical
voltage change. Reference oscillator is kept at operat- 0 N\

ing temperature in STANDBY mode with the instru-
ment connected to mains power. For instruments

SSB ¢ Noise Level in a 1 Hz BW (dBc)
o
g8
/.

disconnected from mains power less than 24 hours, 100
the aging rate is <5 x 10710/day after a 24 hour 3 10 \,
warmup. Z120 N\
~130 \
External Reference: 5 or 10 MHz at alevel of 0.1 to 1 Vrms ~140 N
into 50 ohms. Stability and spectral purity of the P U AT A
microwave output will be partially determined by Offset From Carrier

characteristics of the external reference frequency.
*Add 6 dB for6.6 to 12.3 GHz, 10 dB for 12.3 to 18.6 GHz,

Reference Outputs: 10 MHz and 100 MHz at a level of 0.2 and 12 dB-for 18.6 to 26.0 GHz.
Vrms nominal into 50 ohms. RF OUTPUT
Output Level Switching Time (to be within 1 dB of final level
SPECTRAL PURITY with no range change]:
Residual FM in CW and FM Modes, 2.0 to 6.6 GHz*
(noise and power line related): Operating Mode Output Level Switching Time
Post-Detection Bandwidth : CW <15 ms
Mode/FM Range AM, Pulse, Sweep <5 ms
300 Hz—3 kHz | 50 Hz—15 kHz
CW, 30, and 100 kHz/V 12Hz rms | 60 Hz rms For power settings >0 dBm, changes in frequency
of several GHz in one step may require additional
300 kHz/V, and 1, 3, 15Hzrms | 75 Hz rms AUTO PEAK enabling to stabilize power at the
and 10 MHz/V desired level. Spurious output oscillations may

occur for settings above +8 dBm.

*Residual FM doubles for 6.6-12.3 GHz, triples for 12.3—18.6
GHz, and quadruples for 18.6—26.0 GHz. External leveling device characteristics will deter-

mine output flatness, absolute level accuracy, and
switching time in external leveling modes.

Impedance: 50 ohms.

Source SWR: <2.0.

1-10




Model 8673 A

General Information

Tablé 1-2. Supplemental Characteristics (2 of 2)

Output Level Accuracy:

Distortion:
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Output Frequency «GHz1

Typical 8673A output level accuracy at 0, -70, and
-100 dBm level settings.

PULSE MODULATION

Pulse Width: Pulse widths less than 100 ns are possible
with degraded peak power level accuracy relative
to CW.

Pulse Input:
Normal Mode: >3V on, <0.5V off
Complement Mode: <0.5V on, >3V off
Impedance: 50 ohms nominal

Damage Level: more positive +6 Vpk from <50 ohm
source or more negative than 0.5 Vpk from <50
ohm source.

Pulse Width Compression: <35 ns.
Maximum Delay Time: 150 ns.

Video Feedthrough: <-50 dBc.

AMPLITUDE MODULATION

Frequency Response Relative to a 1 kHz Rate: +0.25 dB, 100
Hz—10 kHz.

Depth Percentage

4%
T T T T ) 3%
0 20 40 80 80 100
Rate (kHz! 50 2%
fe =2.0—18.0 GHz 50
Carrier level = 0 dBm

T T T 1
0 2‘0 40 60 80 100
Rate tkHz)
fc = 18.0—26.0 GHz
Carrier level = -5 dBm

Typical 8673A AM distortion versus modulation rate and
depth.

FREQUENCY MODULATION

Rates (3 dB bandwidth): 100 Hz to 10 MHz, 30 and 100
kHz/V ranges; 1kHzto 10 MHz, 300 kHz/V, and 1,
3, and 10 MHz/V ranges.

FM Distortion Percentage

50 75
Modulation Rate (kHz1

Typical 8673A FM distortion versus modulation rate.

'DIGITAL SWEEP

Rear Panel BNC Sweep Connections:

Sweep Out: 0 to +10V ramp start to stop (maxi-
mum adjustable from +4 to +12V)

Sweep Reference: 1V/GHz ramp (+18V
maximum)

Z-Axis Blanking/Markers

Tone Marker Output

Penlift
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General Information Model 8673A
Table 1-3. Recommended Test Equipment (1 of 4)
- I Recommended *
Use
Instrument Critical Specifications Model
AC Voltmeter Range: 1 mV to 10V HP 400E P,A
Accuracy: £1.5% of full scale +1.5% of
reading
Frequency Response: 3 kHz to 3 MHz
Attenuator, Range: de to 1 GHz HP 8491A P, A
Fixed 3 dB Accuracy: 0.5 dB Option 003
SWR: < 1.3
Attenuator, Range: dc to 26 GHz HP 8493C P
Fixed 6 dB Accuracy: +0.6 dB Option 006
SWR: < 1.6
Attenuator, Range: dc to 12.4 GHz HP 8491A P
Fixed 10 dB Accuracy: £0.6 dB Option 010
SWR: < 1.3
Attenuator, Range: dc to 26 GHz HP 8493C P, A
Fixed 20 dB Accuracy: +1.0dB Option 020
SWR:<1.6
Attenuator, Range: dc to 26 GHz HP 8495D P
10 dB Step Accuracy: +7% Option 004
SWR: < 2.2
Audio Analyzer? Frequency Range: 20 Hz to 100 kHz HP 8903A P
Accuracy: +4% of full scale
Audio Source! Frequency Range: 20 Hz to 100 kHz HP 8903A P
Output Level: 1 mV to 6V open circuit
Flatness: +2.5%
Cable, Special Special (see Figure 1-2) Locally Fabricated A
Interconnect
Controller, HP-IB HP-IB compatibility as defined by IEEE HP 85F/ 82903A/ C
Standard 488-1978 and the identical ANSI 00085-15005
Standard MC1.1: SH1, AH1, T2, TEO, L2,
LEOQ, SR0, RL0, PP0, DC0, DTO, and C1, 2, 3,
4,5,
No substitute available for adjustments. with A
00085-15002/
00085-15004
Crystal Detector Frequency Range: 2 to 26 GHz HP 8473C P
Frequency Response: +1.5 dB
Current ProbeT Frequency Range: 2 to 35 MHz HP 1110B A
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Model 8673A

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

General Information

Instrument

Critical Specifications

Recommended
Model

Use*

Current Tracer

TTL compatible

HP 547A

Digital Voltmeter

Automated adjustment programs require
specific test equipment. No substitute is
recommended.

HP 3455A

P,AT

Foam Pads
(2 required)

43 X 58 cm (17 X 23 in.), 5 cm (2 in.) thick

Frequency Counter

Range: 10 Hz to 500 MHz and 2 to 26 GHz
Resolution: 10 Hz to 500 MHz — 1 Hz
2to 26 GHz — 100 Hz

HP 5343A

P A

Frequency Standard

Long Term Stability: Better than 10-10/day

HP 5065A

P, A

Local Oscillator

Range: 2 to 26 GHz
Level: 2to18.6 GHz — +7dBm
18.6 to 26 GHz — +3 dBm
Single Sideband Phase Noise and Spurious
Signals: Same as Model 8673A.

HP 8673A

P, A

Logic Pulser

TTL compatible

HP 546A

Mixer

Response: 2 to 26 GHz

RHG DMS1—262

Modulation Analyzer

Frequency Range: 150 to 990 MHz
Input Level: =20 to +13 dBm
Amplitude Modulation:
Rates — 25 Hz to 25 kHz
Depth — to 99%
Accuracy — +2% at 1 kHz
Flatness — +0.5%
Demodulated Output Distortion — <0.3%
for 50% depth; <0.6% for 90% depth
Incidental Phase Modulation — <0.05
radians for 50% depth at 1 kHz rate
(50 Hz to 3 kHz bandwidth)
Frequency Modulation:
Rates — 25 Hz to 25 kHz
Deviation — to 99 kHz
Accuracy — +2% at 1 kHz

HP 8901A

P,A

Oscilloscope

Bandwidth: 200 MHz

Vertical Sensitivity: 10 mV/div
Vertical Input: 50Q ac or dc coupled
Delayed Sweep Mode: 20 ns/dv
External Trigger Capability

HP 1715A

Cp,
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General Information Model 8673A

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

- e o Recommended .
Instrument Critical Specifications Model Use

Power Meter Automated adjustment programs require HP 436A P,A
specific test equipment. Therefore, no
substitute is recommended.

Power Sensor Frequency Range: 2to 26 GHz HP 8485A P, A
Input Impedance: 500

SWR: <1.25

Must be compatible with power meter

Power Source, Range: 60 Vac to 240 Vac California Instruments P
Variable Frequency: 48 to 400 Hz 501TC/800T3 P
Frequency AC Accuracy £ 2 Hz

Preamp - Power Amp Preamp HP8447F P
Frequency: 100 kHz to 1.3 GHz
Gain: 26 + 2dB
Output Power: > 7 dBm
Noise Figure: < 8.5 dB
Impedance: 500

Power Amp
Frequency: 100 kHz to 1.3 GHz
Gain: 40 £+ 3dB
Output Power: > 6 dBm
Noise Figure: <5 dBm
Impedance: 500

Probe, 10:1 Must be compatible with the oscilloscope. HP 10017A P, A

Pulse Generator Rate: 10 Hz to 4 MHz HP 8013B C,P A
Rise and Fall Times: <5 ns
Output Impedance: 500
Output Level: 0 to 3.5V
Pulse Width: 90 ns to 2 us

Signal Generator Output Level: -5 to —20 dBm at 240 MHz HP 8640B A

Signature Analyzer Because the signatures documented are HP 5004A T
unique to a given signature analyzer, no
substitution is recommended.

Spectrum Analyzer Frequency Range: 20 Hz to 300 kHz HP 8556A/ P

Frequency Span/Division: 20 Hz minimum 8552B/141T

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: £ 0.2dB
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Model 8673A

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

General Information

Range: 10 kHz to 1 MHz

instrument Critical Specifications Recommended Use*
Model
Spectrum Analyzer Frequency Range: 5 Hz to 40 kHz HP 3580A P
Resolution Bandwidth: 3 Hz minimum
Frequency Span/Division: 50 Hz to 500 MHz
Amplitude Range: 0 to -70 dB
Spectrum Analyzer Frequency Range: 2 to 26 GHz HP 8569B/ P A
System Frequency Span/Division: 1 kHz minimum 11517A Option E80
Amplitude Range: 0 to =70 dB (Note: The HP 11517
Noise Sideband: > 75 dB down 30 kHz from Option E80 comprises
signal at 1 kHz resolution bandwidth an external mixer
adapters, waveguide
taper section, and
necessary cables.)
Support Kit Required for servicing and troubleshooting. HP 11726A AT
Includes test cassette with automated
adjustment programs.
Sweep Oscillator Center Frequency: 150 to 200 MHz HP 86222B/ A
Center Frequency Resolution: 0.1 MHz 8620C
Sweep Range: 10 and 200 MHz
Termination 500 500 BNC HP 11593A P, A
Test Oscillator Level: 0 to 3V into 500 or 3000 HP 651B C,P

* C = Operator’s Check, P = Performance Tests, A = Adjustments, T = Troubleshooting

' The HP 8903A is recommended for the combined use as an analyzer and audio source. A separate audio analyzer and an audio source
can be used if critical specifications are met.

2 RHG Electronics Laboratory, Inc., 161 East Industry Court, Deer Park, NY 11729, Tel. (516) 242-1100, TWX 510-227-6083.
3 California Instruments, 5150 Convoy Street, San Diego, CA 92111, Tel. (714) 279-8620.

SPECIAL INTERCONNECT CABLE

Figure 1-2. Special Interconnect Cable
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Model 8673A

Installation

) SIGNAL GROUND SHIELD =— CONNECT T0
H
PIO TWISTED PAIR WITH 11 ATN EROND
PIO TWISTED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | PIO TWI STED PAIR WITH 9 IFC
NEAR TERMINATION
NEAR TERMNATION ] PIO TWISTED PAIR WITH 8 NDAC
TWISTED PAIR PIO TWISTED PAIR WITH 7 NRFD
PIO TWI STED PAIR WITH 6 DAV
) REN O
DIO8 DI04
DIO7 DIO3
DIOG DIO?2
DIOS DIO1
somerric — |~
THREAD M35 x 0.6 Wza-m MICRO-RIBBON
(SERIES 57) CONNECTOR

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

Programming and Qutput Data Format
Refer to Section I1I, Operation.

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

Mating Cables Available
HP 10833A, 1 metre (3.3 ft), HP 10833B, 2 metres (6.6 ft)
HP 10833C 4 metres (13.2 ft), HP 10833D, 0.5 metres (1.6 ft)

Cabling Restrictions
1. A Hewlett-Packard Interface Bus system may contain no more than 2
metres (6.6 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 (65.6 ft).

Figure 2-4. Hewlett-Packard Interface Bus Connection
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Installation Model 8673A

NC STOP SWEEP
NC SERVICE
NO DISPLAY TRIGGER SINGLE SWEEP
GROUND FREQ INCREMENT DOWN
END OF SWEEP FREQ INCREMENT UP
TRIGGER OUTPUT RECALL NEXT
NEGATIVE BLANKING RECALL 1

14-Pin Micro-Ribbon (57 Series) Connector

Logic Levels

The rear panel AUX connector logic levels are TTL compatible (5 microseconds negative-true TTL
pulse or a contact closure to ground).

Internal Jumper Selection

If the signals to the rear panel AUX connector require contact debouncing (e.g., for mechanical
switches), an internal jumper must be changed. The jumper is installed at the factory for electroni-
cally clean input signals (i.e., those signals that do not require the use of the debounce circuit). The
Jumper is located on the A2A2 Key-Code board. To change the jumper position, the top cover of the

Signal Generator must be removed.
WARNINGS I

This task should be performed by service trained persons who are aware of the potential
shock hazard of working on an instrument with protective covers removed.

1o avoid hazardous electrical shock, the line (mains) power cable should be disconnected
before removing the Signal Generator’s cover.

The following procedure describes how to locate and change the jumper position.
a. Set the LINE switch to STBY and disconnect the line power cable.

b. Removethe Signal Generator’s top cover by removing the two plastic feet from the rear of the top
cover and loosening the screw at the middle of the rear edge of the top cover.

c. Remove the A2A2 Key-Code board by gently lifting the board’s extractors (the extractors are
color-keyed red and black).

d. The jumper is located on the center of the board.
e. To enable the debounce circuit remove the jumper from W2 and reinstall the jumper at W1.

f. Reinstall the A2A2 Key-Code board and the Signal Generator’s top cover.

Figure 2-5. AUX Interface Connector



Model 8673A

QGEGEE) Table 2-1. Allowable HP-IB Address Codes

Talk Listen Decimal
Address Switches Address | Address | Equiva-
Char- Char- lent
MSB LS8 acter acter

0 0 0 0 0 @ SP 0
0 0 0 0 1 A ! 1
0 0 0 1 0 B 2
0 0 0 1 1 C # 3
0 0 1 0 0 D $ 4
0 0 1 0 1 E % 5
0 0 1 1 0 F & 6
0 0 1 1 1 G ' 7
0 1 0 0 0 H ( 8
0 1 0 0 1 I ) 9
0 1 0 1 0 J 10
0 1 0 177 1 K + 1
0 1 1 0 0 L 12
0 1 1 0 1 M - 13
0 1 1 1 0 N . 14
0 1 1 1 i 0 / 15
1 0 0 0 0 P 0 16
1 0 0 0 1 Q 1 17
1 0 0 1 0 R 2 18
1 0 0 1 1 S 3 19
1 0 1 0 0 T 4 20
1 0 1 0 1 u 5 21
1 0 1 1 0 v 6 2
1 0 1 1 1 W 7 23
1 1 0 0 0 X 8 24
1 1 0 0 1 Y 9 25
1 1 0 1 0 z : 26
1 1 0 1 1 [ 2
1 1 1 0 0 \ < 28
1 1 1 0 1 ] = 29
1 1 1 1 0 ~ > 30

HP-I1B Address Selection (cont'd)

b. Remove the Signal Generator’s top cover by
removing the two plastic feet from the rear of the
top cover and loosening the screw at the middle of
the rear edge of the top cover.

¢. Remove the A2 Assembly’s protective cover.

d. Removethe A2A9 Freq Output HP-IB Assem-
bly. This assembly can be recognized as having
one black and one white printed circuit board
extractor.

e. Settheswitchestothe desired HP-IB address
(in binary) and the Talk Only or Listen Only con-
dition. The switch is illustrated in Figure 2-3. If
both the Talk Only and the Listen Only switches

Installation

are set to “1”, the Talk Only setting overrides the
Listen Only setting.

f. Reinstall the A2A9 Assembly.

g. To confirm the setting, press and hold the
LOCAL/DISPLAY ADDRESS key on the front
panel. The current HP-IB address will be dis-
played in decimal in the FREQUENCY MHz
display.

h. Replace the A2 Assembly’s internal cover
and the Signal Generator’s top cover.

i. Connect the line (mains) power cable to the
Line Power Module and set the LINE switch to
ON.

The Signal Generator’s HP-IB address can also be
set from the front panel. However, the FRONT
PNL ENABLE switch on the HP-IB address
switch must be set to “1”. To change the address
from the front panel, key in the desired address,
press the STO key, then press the LOCAL key.
Refer to Remote Operation, HP-IB, in Section III
for additional information.

HP-1B ADDRESS

FRONT PNL ENABLE
LISTEN ONLY———| l
/ N ADDRESS
g
TALK ONLY — E] HE} HE] [ilﬂ H

MSB LSB

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

2-8. Interconnections

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

2-9. Mating Connectors

HP-IB Interface Connector. The HP-IB mating
connector is shown in Figure 2-4.

AUX Interface Connector. The rear panel AUX
control connector requires a male 14-pin Micro-

2-3
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Mating Connectors (cont’d)
Ribbon (57 Series) connector. The HP part number
is 1251-0142. This connector is also available from

Amphenol (Oak Brook, Illinois 60521). Intercon-
nection data for the rear panel AUX control con-
nector is provided in Figure 2-5.

Coaxial Connectors. Coaxial mating connectors
used with the Signal Generator should be 500
APC 3.5 female connectors.

2-10. Operating Environment
The operating environment should be within the
following limitations:

Temperature ........................ 0 to +55°C
Humidity ......................... <95% relative
Altitude............... <4570 metres (15 000 feet)

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

WARNING '

The Signal Generator weighs 29 kg (64
lbs), therefore care must be exercised
when lifting to avoid personal injury.

- Use equipment slides when rack
mounting.

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 I.

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)

24
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2-15. Packaging

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.

c. Use enough shock-absorbing material (75 to
100 mm layer; 3 to 4 inches) around all sides of the
instrument to provide firm cushion and prevent
movement in 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

SECTION I
INSTALLATION

2-1. INTRODUCTION

This section provides the information needed to
install the Signal 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 }§

1o 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 Signal Generator requires a power source of
100, 120, 220 or 240 Vac, +5% to ~10%, 48 to 66 Hz
single phase (for Option 003 instruments, 400 Hz
single phase and 120 Vac, +5%, -10% only). Power
consumption is 400 V-A maximum.

WARNINGS

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

bower source to the product input wiring
terminals, power cord or supplied power
cord set. Wheneuver it is likely that the
protection has been impaired, the pro-
duct must be made inoperative and be
secured against any unintended operation.

If this instrument is to be energized via
anexternal 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 INSTRU-
MENT into the mains (line) voltage, be
sure the correct voltage and fuse have
been selected.

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

Fuses may be ordered under HP part numbers
2110-0055, 4.0A (250V) for 100/120 Vac operation
and 2110-0083, 2.0A (250V) for 220/240 Vac opera-
tion.

2-6. Power Cables

| WARNING I

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 cord. The mains plug
shall only be inserted in a socket outlet
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
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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

Operating voltage 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
so 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 value in the holder. Close the cover

door.
WARNING

To avoid the possibility of hazardous electri-
cal shock, do not operate this instrument at
line voltages greater than 126.5 Vac with line
frequencies greater than 66 Hz (leakage cur-
rents at these line settings may exceed
3.5 mA).

Figure 2-1. Line Voltage and Fuse Selection

cables available.

2-7. HP-IB Address Selection

WARNINGS

This task should be performed 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 dis-
connected before attempting to change
the HP-IB address.

In the Signal Generator, the HP-IB talk and listen
addresses can be selected by an internal switch or
by a front panel setting. 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 binary this is 10011; in decimal
this is 19.) The following procedure explains how
the switches are to be set.

a. Setthe LINE switéh to STBY and disconnect
the line power cable.

220/240V
OPERATION

220/240V
OPERATION

PLUG*: SEV 1011.1959-24507
TYPE 12
CABLE*: HP 8120-2104

PLUG*: NZSS 198/AS C112
CABLE*: HP 8120-1369

220/240V
OPERATION

100/120V
OPERATION

PLUG*: NEMA 5-15P
CABLE*: 8120-1378

PLUG*: NEMA 6-15P
CABLE™: HP 8120-0698

220/240V
OPERATION

PLUG*: CEE7-VII PLUG*: CEE22-V1

CABLE*: HP 8120-1689

CABLE*: HP 8120-1860

220/240V
OPERATION

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

220/240V
OPERATION

*The number shown for the plug is the industry identifier for the plug only.
The number shown for the cable is an HP part number for a complete cable including the plug.

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

2-2
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SECTION Il
OPERATION

3-1. INTRODUCTION

This section provides complete operating infor-
mation for the Signal Generator. Included in this
section are both general and detailed operating
instructions, detailed descriptions of the front and
rear panel, local and remote operator’s checks,
and operator’s maintenance procedures.

3-2. Operating Characteristics

Table 3-1 briefly summarizes the major operating
characteristics of the Signal Generator. This table
isnotintended to be an in-depth listing of all oper-
ations and ranges but gives a rough idea of the
instrument’s capabilities. For more information
on the Signal Generator’s capabilities, refer to
Table 1-1, Specifications, and Table 1-2, Supple-
mental Characteristics. For information on HP-IB
capabilities, refer to the summary contained in
Table 3-4, Message Reference Table.

3-3. Local O peration

Information covering front panel operation of the
‘Signal Generator is given in the sections deseribed
below. Torapidly learn the operation of the instru-
ment, begin with Simplified Operation and Opera-
tor’s Checks. Once familiar with the general oper-
ation of theinstrument, use the Detailed Operating
Instructions for in-depth and complete informa-
tion about operating the Signal Generator.

Turn-On Information. Instructions relating to the
Signal Generator’s turn-on procedure are pres-
ented to acquaint the user with the general opera-
tion of the instrument.

Simplified Operation. The instructions located on
the inside of this fold provide a quick introduction
to front panel operation of the Signal Generator.
These instructions are designed to rapidly ac-
quaint the new user with basic operating proce-
dures and therefore are not an exhaustive listing
of all Signal Generator functions. However, an
index to the Detailed Operating instructions
appears opposite the fold to direct the operator to
the more complete discussion of the topic of
interest.

Detailed Operating Instructions. The Detailed Oper-
ating Instructions provide the complete operating
reference for the Signal Generator user. Theinstruc-
tions are organized alphabetically by subject and
are placed at the end of this section for easy refer-
ence. They are indexed by function in Table 3-2.

Panel Features. Front and rear panel features are
described in detail in Figures 3-1 through 3-7.

Operating Information Pull-Out Card. The Operat-
ing Information pull-out card is a flexible plastic
reference sheet located in a tray below the front
panel. It presents general operating instructions.
With examples of most of the Signal Generator’s
features, itis a good learning aid as well as a quick
reference.

3-4. Remote Operation

HP-IB. The Signal Generator is capable of remote
operation via the Hewlett-Packard Interface Bus
(HP-IB). Instructions pertinent to HP-IB opera-
tion cover all considerations and instructions spe-
cific to remote operation including capabilities,
addressing, input and output formats, the status
byte, and service requests. At the end of the dis-
cussion is a complete summary of all codes.

In addition to the section described above, infor-
mation concerning remote operation appears in
several other locations. General inform ation about
HP-IB codes and formats appear on the Operating
Information pull-out card. Numerous examples of
program strings appear throughout the Detailed
Operating Instructions described under Local
Operation above.

Auxiliary. The following keyboard funictions can
be controlled by TTL signals at the rear panel
AUX connector:

RECALL 1
FREQ INCREMENT (up and down)
SINGLE Sweep

In addition, several remote-only functions are
available. These controls are described in detail in

the paragraph titled Auxiliary Control.
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nange: 2.0 10 20.0 Gz

Overrange: 1.95 to 26.5 GHz

Resolution: 1 kHz 2.0t0 6.6 GHz
2kHz 6.6 to 12.3 GHz
3 kHz 12.3t0 18.6 GHz
4 kHz 18.6 to 26.0 GHz

Level

Range: 90 to +10 dBm in 10 dB steps (except Options 001
and 005)
0 and +10 dBm (Options 001 and 005 only)
Vernier: -10 to +3 dB continuously variable

tion

AM
Depth: 30%/V and 100%/V ranges
Maximum Input: 1 Vpk into 600 ohms nominal
Rates (3 dB bandwidth): 20 Hz to 100 kHz
M
Ranges: 30 kHz/V, 100 kHz/V, 300 kHz/V,

1 MHz/V, 3 MHz/V, and 10 MHz/V
Maximum Input: 1 Vpk into 50 chms nominal
Maximum Peak Deviation:

the smaller of 10 MHz or
frnoa X 5 2.0 to 6.6 GHz
finod X 10 6.6 to 12.3 GHz
fnoa X 15 12.3 to 18.6 GHz
fmeda X 20  18.6 to 26.0 GHz
Rates (3 dB bandwidth): 100 Hz to 10 MHz for 30 kHz/V
and 100 kHz/V ranges; 1 kHz to 10 MHz for 300 kHz/V,
1 MHz/V, 3MHz/V, and 10 MHz/V ranges
Pulse
Pulse Input:
Normal Mode: >3V on, <0.5V off
Complement Mode: <0.5V on, >3V off
Impedance: 50 ohms nominal
RF Output:
ON/OFF Ratio: >80 dB
Rise and Fall Times: <35 ns
Minimum Leveled Pulse Width: <100 ns
Pulse Repetition Frequency: dc to 1 MHz

Configuration: Start-Stop Frequencies or Center Frequency
AF (Span)
Modes: Automatic, Single, and Manual
Step Size: as large as sweep span to as small as
1 kHz 2.0t0 6.6 GHz
2kHz 6.6 to 12.3 GHz
3 kHz 12.3 t0 18.6 GHz
4 kHz 18.6 to 26.0 GHz

, Number of Steps: 1 to 9999

Dwell Time: 1 to 255 ms per step
Markers: 5 Markers

™ o DD  YDODORNISYOV L Y PR

the signal (enerator's main functions. 1wo procedures are provided as
described below.

Basic Functional Checks. This procedure requires a function generator, a
microwave frequency counter, a power meter, a power sensor, a crystal
detector, and interconnecting cables. It assures that most front panel con-
trolled functions are being properly executed by the Signal Generator.

HP-1B Functional Checks. These procedures require an HP-IB compatible
computing controller, an HP-IB interface, and connecting cable. The proce-
dures check all of the applicable bus messages summarized in Table 3-4. The
HP-IB Checks assume that front panel operation has been verified by
performing the Basic Functional Checks.

3-6. Qnmqm_oq.m Maintenance

WARNING |

For continued protection against fire hazard, replace the line fuse
with a 250V fuse of the same rating only. Do not userepaired fuses
or short-circuited fuseholders.

Operator’s maintenance consists of replacing defective fuses and adjusting
the mechanical zero of the front panel meter.

The primary power fuseis located within the Line Power Module Assembly.
Refer to Figure 2-1 for instructions on how to change the fuse.

To mechanically zero the front panel meter, set the LINE switch to the
STBY position and place the Signal Generator in its normal operating
position. Turn the mechanical zeroing adjustment clockwise to move the
needle up scale or counterclockwise to move the needle down scale. The zero
point is located at theleft end of the 0—1 or the 0—3 scales. DO NOT zero on
the left end of the top dB scale at =10 because this is not the proper zeroing
point. ’

Iftheinstrument does not operate properly and is being returned to Hewlett-
Packard for service, please complete one of the blue tags located at the end of
this manual and attach it to the instrument. Refer to Section 11 for packag-
ing instructions.



Amplitude, frequency, and pulse
modulation of microwave carrier
via external modulating signals.

power
al Calibrated metering of output
power level vernier, AM depth, and
FM deviation.

aom Qs
ble from
Resolution
-1B control.

Message key illuminates or flashes
to indicate input errors or hard-
ware failures. Depressing the key
displays error/malfunction code
in frequency display.

F oV may

Start/stop or Af sweep is
selectable with up to five
synthesized markers.

AUTO, MANUAL, and SIN
sweep modes.

11-digit LED display for all frequency
related parameters and
error/malfunction messages.

Annunciat
modes for
operation;

HP-1B add
front pane

Rotary pul
™ knoband
keys chang
user-selec!

yut level controlled in 10 dB
from +10 to -90 dBm with
o +3 dB continuous level
er.

AUTO PEAK function maximizes
available output power at RF
connector and optimizes pulse
modulation characteristics.

Store and recall up to 9 front
panel settings for measurement
efficiency.

Frequency entered by function,
data, and unit keys.

Pull-out card for convenient op
reference and error code interp



1t panel to the following conditions:

pt Options 001 and 005)
jons 001 and 005 only)

lulation to OFF
) MHz

7,

4

to 5, 10, 15, 20, and 25 GHz)

MHz)

ement values are set in a Function-Data-Units

04.5GHz and frequency increment to 500 MHz:
a UNITS mam

® ™
@D =

GHz,MHz, or kHz, but are always displayed in
cy by the selected increment value, use:

TUNE —

|

ON/OFF

Q

RANGE

First press m 'S u m > u

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

MTR

Then, press Ht @ to select OUTPUT LEVEL VERNIER to be displayed on the meter. Adjust

VERNIER
between -10 and +3 dB, as read on the meter.

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

ALC
INTERNAL

To maintain output power at a constant level press @

AUTO
PEAK

Press to maximize power at the output frequency, to minimize power of spurious signals and to
optimize pulse shape for pulse modulation.

STORE/RECALL

Up to nine front panel settings can be stored for later use. All Signal Generator front panel functions can be
stored, although OUTPUT LEVEL VERNIER is stored in remote mode only.

g @ stores a front panel setting in register 3.

a B recalls a front panel setting stored in register 4 and changes the output of the Signal Generator to
the recalled parameters.

MODULATION

Three types of modulation are available: amplitude (AM), frequency (FM), and pulse. Each type requires an

external drive signal. Front panel keys select the maximum percent of AM, FM deviation in MHz, and normal

(NORM) or complement (COMPL) pulse mode. For AM and FM, a 1 Vpk signal develops full scale modula-

tion. Modulation varies linearly with the input signal. For, pulse modulation, a TTL level positive-true pulse
~ turns RF on in normal mode. A TTL level negative-true pulse turns RF on in complement mode.

MESSAGES

Entry errors, hardware malfunctions, and other significant conditions are indicated by the lighted MES-
SAGE key.

MESSAGE

Press @ toread the two-digit code in the m.wHQCmZOJw MHz display. The codes are explained in the
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SWEEP

Values for SWEEP FREQ (START, STOP, AF, and MKR) and SWEEP RATE (STEP and DWELL) are
entered in a Function-Data-Units format.

SWEEP FREQ

The SWEEP FREQ keys set the span of the sweep (that is, the range that the sweep covers). The sweep span
can be set with either the START and STOP keys or with the FREQUENCY and AF keys.

For example, to set a sweep span of 4 GHz with a start frequency of 2GHz and a stop frequency of 6 GHz press:

~=u FUNCTION == === DATA == =2 UNITS == == FUNCTION == == DATA == = UNITS =

START
0) (2) e

STOP @ or aF
. = 0

SWEEP RATE

During a sweep, the Signal Generator changes frequency in discrete steps. Sweep rate is determined by the
number of steps and the dwell time. The number of steps can be set in either of two ways.

STEP
To set the number of steps to be used in a sweep press D , use the numeric keys to enter the number of steps,

STEPS
then press .

The sweep span is divided by the number of steps to determine the step size.
STEP

To set the step size, press O , use the numeric keys to enter the frequency of the step, then press
[ Eﬂzj or [MHzJ or [ kHz J .

The sweep span is divided by the step size to determine the number of steps.

a0

(=)
(=)

The dwell time determines how much time elapses before the next frequency step is taken.
OWELL

To set the dwell time press D , use the numeric keys to enter the time in milliseconds, then press .

SWEEP MODE

To start a sweep press:

MANUAL
@ for a sweep that is controlled by the TUNE knob or the FREQ INCREMENT Up and Down keys.

SINGLE
@ for one sweep only. Press this key once to tune the Signal Generator to the start frequency. Then,

press this key again to actually initiate the sweep.
OFF

To stop a sweep, in any mode, press D .

3-3
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3-7. TURN-ON INSTRUCTIONS

WARNINGS

Model 8673A

NOTE

The OVEN COLD status annunciator
should light to indicate that the Signal

Beforetheinstrument is switched on, all
protective earth terminals, extension
cords, autotransformers and deuvices
connected to it should be connected toa
protective earth grounded socket. Any
interruption of the protective earth
grounding will cause a potential shock
hazard that could result in personal
injury.

Only 250V normal blow fuses with the
required rated current should be used.
Do not use repaired fuses or short cir-
cuited fuseholders. Tb do so could cause
a shock or fire hazard.

CAUTIONS

Before the instrument is switched on, it
must be set to the voltage of the power
source or damage to the instrument may
result. ‘ -

The Signal Generator’s RF OUTPUT is
protected against reverse power appli-
cations up to 1W. However, for greatest
protection of expensive internal compo-
nents, be careful not to apply any re-
verse power to the RF OUTPUT.

3-8. Turn-On

Turn-On Procedure. The Signal 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 Signal Generator is already
plugged in, set the LINE switch to ON.

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

On the rear panel:

1. Check the line voltage switch for correct volt-
age selection.

2. Check that the fuse rating is appropriate for
the line voltage used (see Figure 2-1). Fuse rat-
ings are printed on the rear panel.

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

3-4

Generator requires warming up. The
annunciator should turn off within five
minutes and the Signal Generator
should be ready for general use.

Turn-On Configuration. The Signal Generator
turns on to the same control settings it had before
it was switched to STBY or even completely off
(thatis, if line power was removed). The exception
to thisruleisthat it always turns on in local mode.

Turn-On Memory Check. The Signal Generator
performs a quick memory check at turn-on. It
checks for a failure in ROM (permanent memory)
or in RAM (temporary memory), and for the pres-
ence of correct data stored in RAM.

NOTE

An internal battery is used to retain
data in RAM during standby and off
periods. The data restores the last con-
trolsetup andthe nine storage registers.

If a ROM or serious RAM failure occurs, the Signal
Generator will attempt to turn on to its last control
setup. The Signal Generator might be useable but
does require service.

If any, but not all, of the stored data is found to be
incorrect, the Signal Generator will turn on to the
configuration stored in the first good register. This
control setup will then be stored in registers 1
through 9. Incorrect stored data could be caused
by even a single bit of data being lost due to line
transients, noise or other unpredictable condi-
tions. The Signal Generator should be useable and
does not require service unless this situation occurs
repeatedly.

If all of the register data has been altered (for
example, if the battery failed) the Signal Genera-
tor will reinitialize to the front panel preset values
stored in register 0 (refer to Simplified Operation
for a list of preset values). The initialized control
setup will then be stored in all of the registers. The
Signal Generator might be useable but does require
service.

3-9. Frequency Standard Selection

A FREQ STANDARD INT/EXT switch and two
connectors are located on therear panel. A jumper
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Frequency Standard Selection (cont'd)
normally connects the FREQ STANDARD INT
connector (A3J9) to the FREQ STANDARD EXT
connector (A3J10). The FREQ STANDARD EXT
connector can accept a reference signal to be used
instead of the Signal Generator’s internal fre-
quency standards.

The internal frequency standard is a 10.000 MHz
signal at +7 dBm (nominal) with an aging rate of
<5 x 1010/day after warmup (typically 24 hours).
When the FREQ STANDARD INT/EXT switch is
in the INT position and the jumper is connected
between A3J9 and A3J10, the internal referenceis
enabled.

When the FREQ STANDARD INT/EXT switch is
in the EXT position and the jumper is discon-
nected from the FREQ STANDARD EXT connec-
tor, a frequency standard of 5 or 10 MHz at 0 dBm
(nominal) can be connected.

Operation

NOTE

The EXTERNAL REF status annuncia-
tor on the front panel will light when an
external reference is being used. Also,
the NOT ¢ LOCKED status annuncia-
tor 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 turn off the
NOT ¢ LOCKED status annunciator.
However, the phase noise of the Signal
Generator may be degraded.

Table 3-2. Index of Detailed Operating Instructions

This table is reserved for the final manual.
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3-10. ADDITIONAL OPERATING
INFORMATION

Performance, from the Signal Generator, can be
maximized and optimized by considering the effect
of the following controls on the RF output:

. AUTO PEAK

. ALC

PULSE Modulation Mode
SWEEP Mode in a Master/Slave
configuration

oo

3-11. AUTO PEAK

Major power and pulse modulation specifications
cannot be met unless AUTO PEAK feature is on.
Auto Peak, when activated, guarantees that max-
imum specified power is available at the RF output
connector. Unless AUTO PEAK is turned off, it is
automatically on whenever the instrument LINE
switch is pressed ON. Selecting PULSE MODE
also turns on AUTO PEAK. In this mode of opera-
tion, changes in frequency of 50 MHz or more
result in the instrument re-peaking the output
power level. At any one frequency, when the
VERNIER is used to change the output power
level by more than >0.4 dB, a “scratch pad”
memory records and stores every 0.4 dB point
crossing for the VERNIER’s entire range. Subse-
quent changes in RF output power level, for the
frequency setting, will be automatically peaked.

3-12. ALC (Automatic Level Control)

‘Output power leveling for the instrument’s fre-
quency range occurs from three sources selected
by the operator. These sources are:

a. INTERNAL
b. DIODE
c. PWR MTR (Power Meter)

INTERNAL. RF power output from the signal gen-
erator is automatically leveled.

DIODE. RF output power is leveled externally
using a diode detector connected to the instru-
ment’s EXT ALC IN connector.

PWR MTR (Power Meter). RF output power is
leveled externally using a power meter connected
to the instrument EXT ALC IN connector.

CAL Adjustment. Power level at theload is adjusted
to agree with the OUTPUT LEVEL Meter when
external leveling is used in DIODE or PWR MTR.

3-6

Model 8673A

External leveling techniques are discussed in
Hewlett-Packard Application Note 281-5 Micro-
wave Synthesizer Series, May 1981, HP Part
Number 5952-8251. Application Note 218-5 specif-
ically applies to the 8672A; however, the main
principles of applications also apply to the 8673A.
Additionally, the input voltage fed back to the
8673A EXT ALC IN connector should be within a
-1V to +1V range. Polarity is of no consequence
because an internal circuit in the 8673A performs
an absolute value function on the input voltage.

3-13. PULSE Modulation

Guaranteed pulse modulation characteristics and
power specifications are met only when Auto Peak
ison. Load variations, such as an external attenu-
ator setting change cause reflections that slightly
change the RF power output. AUTO PEAK must
then be recycled (Off-On) to ensure peaked power
output. With a change in output power level of >0.4
dB theinstrument microprocessor switches to CW
for about 200 ysecs. During this time period the
injected pulse amplitude is updated. Pulse modeis
then re-enabled and the injected pulse amplitude
is the correct value to produce fast risetime pulses.
Switching speed is slowed to about 100 nsec by
this process. The “scratch pad memory”, de-
scribed in paragraph 3-11, again may be used to
record and store every 0.4 dB point crossing for the
particular frequency in-use.

3-14. SWEEP Mode in MASTER/SLAVE
Configuration

In a Master/Slave configuration, two signal gen-
erators are interconnected to obtain two swept
microwave signals, at a fixed offset from each
other. The two instruments are interconnected
through the Hewlett-Packard Interface Bus (HP-
IB). The MASTER is set to HP-IB address 50 and
the SLAVE unit is set to HP-IB address 40. The
desired sweep start and stop frequencies are set to
identical frequencies on both the master and slave
instruments. Desired offsets are then entered on
the slave unitusing the FREQ INCREMENT con-
trol. Swept signals from the instruments will be
offset by the FREQ INCREMENT value.

In each sweep mode of operation, the designated
Slave Unit will have the MAN and SINGLE
pushbutton lamps lit. The designated Master Unit
will have only the selectd mode pushbutton lamp
lit. A step-by-step example follows:
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a. Interconnect two instruments for HP-IB.
Designate one instrument as the Master Unit and
set its HP-IB Address to 50. Designate the other
instrument as the Slave Unit and set its HP-IB
Address to 40.

b. On both units, set SWEEP START to 2000
MHz and SWEEP STOP to 12000 MHz. On the
Slave Unit set either the number of steps or step
size. (As one example: set both master and slave
units for 500 steps.)

c. On the Slave Unit select a 50 MHz offset
using the FREQ INCR, STEP and the FREQ
INCREMENT () or (Ng).

d. Press and hold SWEEP START on the Slave
Unit and check for a 50 MHz offset (Display
should read 12050 MHz).

Operation

e. For AUTO Mode: Press AUTO on Master
Unit; Slave Unit will have MAN and SINGLE
pushbutton lamps lit.’

f. For MANUAL Mode: Press MAN on Master
Unit; Slave Unit will have MAN and SINGLE
pushbutton lamps lit. On Master Unit enable
TUNE ON/OFF. Use the TUNE Knob to tune
both Master and Slave Units according to STEP
SIZE set on respective units.

g. For SINGLE Mode: On Master Unit, press
SINGLE once to enable the sweep. Press it a
second time to start one sweep. If SINGLE is
pressed during a sweep, the in-progress sweep
stops and re-enables.

Disabling Master/Slave Mode. Press SWEEP OFF
on both Master and Slave Units. All sweep lamps
will be off and only the Master Unit TUNE Knob
will cause changes on the Master Unit Display.
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o RANGE dBm Display. Indicates the selected range of
the RF output in 10 dB steps from -90 to +10
dBm. Rangeisset by the RANGE (g and 4 )
keys.

0 Meter. Monitors power level, AM depth, or FM
deviation. Meter function is selected by the
MTR keys.

o MTR Keys. Select the meter function.

LVL: selects OUTPUT LEVEL VERNIER for
-10 to +3 dB scale indication. Read relative
tothe RANGE dBm display.

AM: selects 30% (read on the O to 3 scale) or
100% (read on the 0 to 1 scale) AM depth, full
scale. A 1 volt peak signal applied to the AM
IN connector develops full scale modulation.

FM: selects FM deviation. Full scale indica-
tion read on the 0 to 3 scale is 30 kHz, 300
kHz, or 3 MHz. Full scale indication read on
theOto1scaleis100kHz,1 MHz, or 10 MHz.
A 1 volt peak signal applied to the FM IN
connector develops full scale modulation.

o Status Annunciators. Display the internal condi-
tions of the Signal Generator.

ALC UNLEVELED: lights when RF OUTPUT is
turned off, more power is requested than is
available, no signal is applied to EXT ALC
IN when PWR MTR or DIODE is selected, no
signal is applied to PULSE IN when NORM
pulse mode is selected, overmodulation
occurs in AM mode, or pulse width is less
than 100 ns.

NOT ¢ LOCKED: lights when one or more of the
phase lock loops is unlocked, the RF OUT-
PUTis OFF, or the INT-EXT switch is in the
EXT position with no external reference
connected.

FM OVERMOD: lights when the signal applied
tothe FM IN connector exceeds 1 volt peak or

o o o0

when the modulation index exceeds 5 (2.0 to
6.6 GHz), 10 (6.6 to 12.3 GHz), 15(12.3t0 18.6
GHz), or 20 (18.6 to 26.0 GHz). The modula-
tion index is equal to the maximum peak
deviation divided by f,,q- Refer to Table
1-1, Specifications, for additional informa-
tion.

STANDBY: lights when power is applied but
the LINE switch is in the STBY position.

OVEN COLD: lights when the crystal oven is not
up to nominal operating temperature.

OUT OF RANGE: lights only in sweep mode when
a combination of AF and FREQUENCY
would cause the sweep frequency to be out of
range.

EXTERNAL REF: lights when the rear panel
INT-EXT switch is in the EXT position.

o MESSAGE Key. Lights to indicate entry errors and
flashes to indicate hardware malfunctions. A
two-digit code appears in the FREQUENCY
MHz display when this key is pressed. Refer to
the pull-out card or the Messages Detailed
Operating Instruction for an explanation of the
codes.

o FREQUENCY MHz Display. Normally indicates out-
put frequency. Message codes and previously
set values for FREQ INCR,SWEEP FREQ, and
SWEEP RATE functions are displayed for as
long as their respective keys are pressed.

o HP-1B STATUS Annunciators. Indicate the status of
the Signal Generator when it is operating via
the HP-IB.

RMT: lights when the Signal Generator is in
remote mode.

LSN: lights when the Signal Generator is
addressed to listen.

TLK: lights when the Signal Generator is
addressed to talk.

SRQ: lights when the Signal Generator is
issuing the Require Service message.

3-8
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@ *F 0UTPUT Connector. 50 ohm APC 3.5 male con-
nector supplies RF output over the entire fre-
quency range of 2 to 26 GHz.

@ Rr 0UTPUT ON/OFF Key. Completely turns off the
RF output when set to OFF. Setting the RF
output to OFF causes the NOT ¢ LOCKED and
ALC UNLEVELED status annunciators to
light. When the RF OUTPUT is set to ON, the
Signal Generator returns to normal operation.

0 INTERNAL Key. Selects internal circuitry for level-
ing the output power at the front panel RF
OUTPUT connector.

o DIODE Key. Selects external leveling mode for
leveling power using an external diode detector.
The output of the diode is connected to the EXT
ALC IN connector.

o PWR MTR Key. Selects external leveling mode for
leveling power using an external power meter.

The output of the power meter is connected to
the EXT ALC IN connector.

0 Mechanical Meter Zero. Sets meter suspension so

that the meter indicates zero when power is
removed from the Signal Generator and the
Signal Generator is in its normal operating
position.

0 OUTPUT LEVEL RANGE Keys (4gp- and ). Select the
RF output level range in 10 dB steps from -90 to
+10dBm. The selected range is displayed in the
RANGE dBm display.

@ 0UTPUT LEVEL VERNIER. Adjusts the RF output
level over the range of 10 to +3 dB, relative the
LVL scale as read on the meter.

0 AUTO PEAK Key. Maximizes power at the output
frequency and optimizes pulse shape for pulse
modulation.

@ CAL Control. Adjusts the power level at the load
when using a diode detector or power meter for
external leveling.

m EXT ALC IN Connector. BNC female connector with
high input impedance (approximately 50 kQ).
Accepts positive or negative leveling signals
from either a diode detector or power meter.

Figure 3-3. Output Level Features
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0 FREQUENCY Key. Used as a prefix to the Data and
Units keys to set a continuous wave (CW) fre-
quency or center frequency for a AF sweep.

FREQ INCR Key. Used as a prefix to the Data and
Units keys to set the step size for the FREQ
INCREMENT 4 and 4 keys or the TUNE
knob. Pressing the FREQ INCR key recalls the
current increment value to the FREQUENCY
MHz display (for as long as the key is
depressed).

o STO Key. Used as a prefix to a numeric key (a
single digit 1—9 to identify the storage register)
to save the current instrument settings in an
internal storage register. All front panel func-
tions can be stored, although OUTPUT LEVEL
VERNIER can be stored only in remote mode.

RCL Key. Used as a prefix to a numeric key (a
singledigit 0—9 to identify the storage register)
to recall the contents saved in that register. The
instrument settings change to the recalled
parameter values.

RCL 0is used to preset the front panel. Refer to
Simplified Operation in this section for a list of
preset conditions.

e Data Keys (0-9, ., and —}. Used with Function keys
(that is, FREQUENCY, FREQ INCR, and
sweep function keys) and Units keys to set
value-selectable parameters. Data keys 1—9
are also used with STO and RCL to identify the
storage register.

0

The backspace key (—) clears one digit at a time
starting with the least significant digit. It is
used only during data entry and before any
Units key is pressed.

o Units Keys (MKR OFF/STEPS/ms, GHz, MHz, and kHz).
Used as a suffix to Function and Data keys to
set value-selectable parameters. Frequency
entries can terminate in GHz, MHz, or kHz but
they are always displayed in MHz.

The MKR OFF/STEPS/ms key serves as a
terminator for setting the number of stepsin a
sweep, the dwell time in ms, or as a means of
turning off markers. The selected function auto-
matically determines the applicable terminator.

€ TUNE ON/OFF key. Enables the TUNE knob when
ON:; disables the TUNE knob when OFF. The
key LED lights when it is ON.

o LINE Switch. Applies power to the Signal Genera-
tor when set to the ON position. Power is sup-
plied to the crystal oven and the battery charger
circuit in the STBY and ON positions.

0 TUNE Knob. Changes the CW frequency by the
value set with FREQ INCR. The knob is enabled
by the ON/OFF key. The knob also serves as a
manual sweep mode control.

(D) FREQ INCREMENT <@ and 4 Keys. Decrease or
increase the CW frequency in steps; the step
size is set with the FREQ INCR key. Holding
either key down causes the frequency to contin-
uously change. These keys also serve as aman-
ual sweep mode control.

3-10
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SWEEP FREQ

START Key. Used as a prefix to the Data and
Units keys to set the beginning frequency of a
sweep. Pressing this key displays the present
START value in the FREQUENCY MHz dis-
play (for as long as the key is depressed).

G STOP Key. Used as a prefix to the Data and Units
keys to set the ending frequency of a sweep.
Pressing this key displays the present STOP
valuein the FREQUENCY MHz display (for as
long as the key is depressed).

o AF Key. Used as a prefix to the Data and Units
keys to set sweep span. Pressing this key dis-
plays the present span value in the FRE-
QUENCY MHzdisplay (for as long as the key is
depressed). Center frequency of the span is set
with the FREQUENCY key.

o MKR Key. Enables previously selected marker
frequencies when used as a prefix to Data keys
1 through 5. For example, pressing MKR and 1
enables Marker 1. When used as prefix to the
Data and Unit keys, it sets marker frequencies.
For example, pressing MKR, 3, 15, and GHz
sets the frequency of Marker 3 to 15 GHz. (The
first digit pressed after the MKR key is always
the marker number.) Pressing the MKR key
displays all currently enabled marker numbers
within the set sweeprangein the FREQUENCY
MHz display. Pressing the MKR key and a
Data key displays the present frequency of the
requested marker.

SWEEP MODE
0 OFF Key. Disables the sweep.

0 AUTO Key. Starts a repetitive sweep (restarting at
the end of each sweep).

o MANUAL Key. Enables the sweep circuitry. It does
not start a sweep. The TUNE knob (if enabled)
orthe FREQ INCREMENT (4 and 4@ keys
control the sweep.

6 SINGLE Key. Arms the trigger for single sweep
and tunes the Signal Generator to the start fre-
quency. The sweep does not begin until the key
1s pressed again to trigger the sweep. When
pressed during a sweep, the in-progress sweep
aborts and rearms the trigger.

SWEEP RATE

e STEP Key. Used as a prefix to the Data and Units
keys to set the number of steps or the size of
each step of a sweep. When the entry is termi-
nated by STEPS, the number of steps is set.
When the entry is terminated by GHz, MHz, or
kHz, the step size is set. When this key is
pressed, the number of steps is displayed on the
left side of the FREQUENCY MHz display and
the step size is displayed on the right side. The
maximum number of steps allowed is 9999.

@ DWELL Key. Used as a prefix to the Data and ms
keys to set the time interval between sweep
steps. Pressing this key displays the present
dwell time value in the FREQUENCY MHz
display (for aslong as the key is depressed). The
allowable values for dwell time range from 1 to
255 ms.

0 LOCAL/DISPLAY ADDRESS Key. Returns the Signal
Generator to local keyboard control from HP-IB
(remote) control provided the instrument is not
in local lockout. Also displays the current HP-
IB address in the FREQUENCY MHz display
for as long as the key is depressed.

Figure 3-5. Sweep Features and LOCAL Key
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©

AM OFF Key. Disables AM.

AM 30% Key. Enables AM and selects 30% full
scale modulation for 1 volt peak applied to the
AM IN connector.

AM 100% Key. Enables AM and selects 100% full
scale modulation for 1 volt peak applied to the

- AM IN connector.

AM IN Connector. BNC female connector with an
input impedance of 600 ohms. 1 volt peak sets
full scale modulation as selected by the AM 30%
or 100% key. AM depth varies linearly with the
input signal level.

© v oeviaTion

FM DEVIATION MHz OFF Key. Disables FM.

FM DEVIATION Keys (.03, .1, 3. 1, 3, and 10). Enables
FM and selects the peak deviation sensitivity in
MHz obtained when a signal is applied to the

FM IN connector. The peak deviation isread on
the meter.

FM IN Connector. BNC female connector with an
input impedance of 50 ohms. 1 volt peak gives
full scale modulation. Deviation varies linearly
with the input signal level. Deviation ranges
are controlled by the FM DEVIATION keys.

@ ruise

PULSE OFF Key. Disables pulse modulation.

NORM (Normal Mode} Key. Triggers RF output on
when the signal to the PULSE IN connector is
greater than 2.4 volts.

GOMPL (Complement Mode) Key. Triggers RF output
on when the signal to the PULSE IN connector
is less than 0.4 volts.

PULSE IN Connector. BNC female connector with
an input impedance of 50 ochms. Accepts TTL
levels. :

3-12
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o HP-IB Connector. Connects the Signal Generator to
the Hewlett-Packard Interface Bus for remote
operation.

e FREQ REF. BNC female connector. Output impe-
dance is 1000} nominal. Provides a 1V/GHz
ramp (+18V maximum) that is always on, even
when sweep is off.

o SWP OUT. BNC female connector. Output impe-
dance is 100) nominal. Provides a 0 to +10V
ramp from start to stop. An internal adjust-
ment can set the slope of the ramp from 0 to
between +4 and +12V.

o TONE MKR. BNC female connector. Qutput impe-
dance is 6000 nominal, 5 kHz sine wave. Can be
connected to front panel AM IN to provide AM
markers.

@ PENLIFT. BNC female connector. TTL-high lifts
pen; TTL-low lowers pen. 100 ms delay to lift or
lower pen in single sweep mode.

o RF OUT (A3J6). For Options 004 and 005 only. 500
APC 3.5 male output connector.

€ 10MHz0UT (A308).0dBm (nominal)into 500, can
be used as an external timebase and for trouble-
shooting.

@ FREQSTANDARD Output (A348). 10.000 MHz into 500
at +7 dBm (nominal) from the internal fre-
quency standard except when INT/EXT switch
is in the EXT position.

o Jumper (A3W3). Normally connects the Internal
Frequency Standard Output (A3J9) to the Ex-
ternal Frequency Standard Input (A3J10).

® FREQ STANDARD Input (A3J10). Normally connected
by A3W3 to A3J9. Also used to connect an
external frequency standard of 5 or 10 MHz at0
dBm to the Signal Generator.

@ FRre0 STANDARD INT/EXT Switch. Normally left in
the INT position. Removes power from internal
frequency standard when in the EXT position.

@ Line Power Module. Permits operation from 100,
120, 220, or 240 Vac. The number visible in the
window displays the nominal line (mains) vol-
tage for which the Signal Generator is set (see
Figure2-1). The protective grounding conductor
connects to the Signal Generator through this -
module. The line power fuse is part of this
module and is the only part to be changed by
the operator. ‘

® 100 MHz 0UT (A347). 0 dBm (nominal) into 500;
can be used as an external timebase and for
troubleshooting.

m BLANKING/MARKER. BNC female connector. Out-
put impedance is 100} nominal. Provides +5V
at the beginning of each frequency change for
blanking a swept display (to eliminate display
of switching transients). Goes to -5V during
remainder of frequency step for Z-Axis inten-
sity marker or to OV for non-marker frequen-
cies.

@ AUX Connector. Allows remote control of frequency
increment, display blanking, register recall,
and start and stop sweep. Refer to Table 3-3,
AUX Connector Functions, for additional infor-
mation.

Figure 3-7. Rear Panel Features
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OPERATOR’S CHECKS

3-15. OPERATOR’S CHECKS

3-16. Basic Functional Checks

DESCRIPTION: The purpose of these checks is to give reasonable assurance that the instrument is

EQUIPMENT:

PROCEDURE:

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 locating 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 from the others and can be performed separately. Simply
press RCL 0 to preset the Signal Generator to a known state before beginning an
individual check.

If a malfunction is suspected and the Signal Generator is being returned to Hewlett-
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.

Test Oscillator .......... e HP 651B

Pulse Generator ..................... HP 8013B

Oscilloscope ........................ HP 1740A or HP 1715A
Termination, 50-ohm ................ HP 8493B, Option 010

Turn-On Check

1. Setthe LINE switch to STBY. Remove all external cables from the front and rear
panels of the Signal Generator, including the power cable connecting the instru-
ment to mains power.

2. Settherear panel FREQ STANDARD INT/EXT switch to INT and the JUMPER
(A3W3) to connect A3J9 and A3J10.

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

4. Leave the instrument’s LINE switch set to STBY until the OVEN COLD status
annunciator turns off. This should occur in 15 minutes or less, depending upon how
long the Signal Generator was disconnected from mains power. (The OVEN COLD
annunciator may flicker off and on temporarily just as the oven stabilization
temperature is reached. This is normal operation.) Once the OVEN COLD status
annunciator is off set the LINE switch to ON.

NOTES

If the MESSAGE key light is on or flashing, the instrument self-
diagnostics detected a malfunction during turn-on. Press and hold
the MESSAGE key to display the message code in the FRE-
QUENCY MHz display. Any code other than 00 represents an
error. Refer to the operating information pull-out card for a com-
plete listing of message codes and the malfunctions they represent.
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OPERATOR’S CHECKS

Basic Functional Checks (cont’d)

NOTES (cont'd)

Occasionally, due to line transients or other external conditions, the
instrument self-diagnostics may indicate a false error. Pressing the
MESSAGE key and repeating the turn-on procedure will usually differ-
entiate betweenrealand false errors. Errors that repeat are usually real.

5. Set the FREQ STANDARD INT/EXT switch to EXT. Verify that the EXT REF-
ERENCE and NOT ¢ LOCKED status annunciators turn on. Set the switch back to
INT. The status annunciators should then turn off.

6. Press RCL 0. Verify that the instrument is now preset to the following conditions:
RF OUTPUT to ON
ALC INTERNAL to ON
OUTPUT LEVEL RANGE to -70 dBm
AUTO PEAK to ON
Meter scale to LVL
AM, FM, and Pulse Modulation to OFF
FREQUENCY to 3000.000 MHz
FREQ INCR to 1.000 MHz
START to 2000.000 MHz
STOP to 4000.000 MHz
AF to 2000.000 MHz
SWEEP to OFF
STEP to 100 Steps (20.000 MHz)
DWELL to 20 ms
TUNE Knob to ON
All Status Annunciators off
MESSAGE key light off

Frequency Check:

The FREQUENCY MHz display and NOT ¢ LOCKED status annunciator are used to
check that theinternal phase-lock loops remain phase locked across their tuning range.
The actual frequency at the RF OUTPUT connector is not checked. However, this
connector can be monitored with a microwave frequency counter or spectrum analyzer
for greater assurance that the Signal Generator is operating properly.

7. Press RCL 0. Then, set the Signal Generator’s frequency to 2 GHz and frequency
increment to 1 kHz. Slowly tune from 2000.000 MHz to 2000.010 MHz. Verify that
the NOT ¢ LOCKED annunciator remains off at each step.

8. Set FREQ INCR to the values shown in the following table. For each FREQ INCR
value, slowly tune from the corresponding start frequency to the stop frequency.
Each time, verify that the NOT ¢ LOCKED status annunciator remains off. (Each
phase-lock loop is tuned over its entire range.)
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OPERATOR’S CHECKS

Basic Functional Checks (cont'd)

FREQ INCR Start Frequency Stop Frequency
10 kHz 2000.010 MHz 2000.100 MHz
100 kHz 2000.100 MHz 2001.000 MHz
1 MHz 2001.000 MHz 2010.000 MHz
10 MHz 2010.000 MHz 2100.000 MHz
100 MHz 2100.000 MHz 3000.000 MHz
1 GHz 3000.000 MHz 26000.000 MHz

9.

Set FREQUENCY to 1.95 GHz and then to 26.5 GHz. (This is the overrange region
of operation.) Verify that the NOT ¢ LOCKED annunciator remains off at both
frequencies.

Output Level Check:

The Signal Generator’s output leveling loop 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.

10.

11.

12.

13.

14.

15.

16.

Press RCL 0 to set the Signal Generator to a known state.

Connect a 50-ohm load or 10 dB attenuator to the Signal Generator’s RFOQUTPUT
connector. (This reduces unwanted power reflections back into the RF OUTPUT
connector, thereby preventing a false ALC UNLEVELED annunciator indication.)

Set FREQUENCY to 6.6 GHz and Output Level VERNIER to -2 dB. Press the RF
OUTPUT key to OFF. Verify that the ALC UNLEVELED and NOT ¢ LOCKED
status annunciators turn on and that the meter indicates <-10dB.

Press the RF OUTPUT ON/OFF key to ON. Verify that the status annunciators
turn off and that the meter indicates -2 dB.

Step the output level down in 10 dB steps from —70 to -90 dBm using the RANGE -
key. Then, step the output level up in 10 dB steps from -90 to +10 dBm. Verify that
the ALC UNLEVELED annunciator remains off.

Set Output Level RANGE to 0 dBm and sweep the Output Level VERNIER from
-10 dB to +3dB. Verify that the ALC UNLEVELED annunciator remains off at all
VERNIER settings.

Set FREQ INCR to 10 MHz. Then, set the output level to the values shown in the
following table. Tune from the corresponding start frequency to the stop frequency
for each output level. Verify that the indicated power level on the meter remains
constant and stable and that the ALC UNLEVELED annunciator remains off.

(This ensures that the instrument can generate specified output power and remain
leveled.)
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OPERATOR'’S CHECKS

Basic Functional Checks (cont’d)

Output Level
Start Frequency Stop Frequency
Range VERNIER
+10 dBm -2 dB 2000.000 MHz 18000.000 MHz
+10 dBm -6 dB 18010.002 MHz 22000.000 MHz
0 dBm 0dB 22010.000 MHz 26000.000 MHz

Sweep Check:

The FREQUENCY MHz display is used to check the ability of the internal phase-lock
loops to remain phase locked while sweeping. A spectrum analyzer can be used to
monitor the signal at the RF OUTPUT connector for greater assurance that the Signal
Generator is operating properly.

17.

18.

19.

20.

21.

22.

23.

24.

Press RCL 0 to set the instrument to a known state. Then, press the AUTO sweep
key. Verify that the FREQUENCY MHz display now shows a start frequency of
2000.000 MHz and a stop frequency of 4000.000 MHz. The AUTO key light should
flash once each time a new sweep begins.

Press SWEEP OFF. Verify that the FREQUENCY MHz display returns to
3000.000 MHz.

Press the MANUAL sweep key. The FREQUENCY MHz:z display should show
2000.000 MHz. Tune the frequency up by turning the TUNE knob clockwise. Verify
that the FREQUENCY MHz display changes in 20 MHz increments and stops at
4000.000 MHz. ‘

Tune the frequency down to 2000.000 MHz by turning the TUNE knob counter-
clockwise. Verify that the FREQUENCY MHz display changes in 20 MHz steps
and stops at 2000.000 MHz.

Press the SWEEP OFF key and verify that the FREQUENCY MHz returns to
3000.000 MHz. ,

Press the SINGLE sweep key. Verify that the key light turns on and the FRE-
QUENCY display shows 2000.000 MHz.

Press the SINGLE sweep key again. A single sweep should now be executed. Verify
that the FREQUENCY MHz display changes in 20 MHz steps very rapidly until
4000.000 MHz is reached. The display then returns to the START frequency of
2000.000 MHz.

Pressthe SWEEP OFF key. Verify that the FREQUENCY MHz display returns to
3000.000 MHz.
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OPERATOR’S CHECKS

Basic Functional Checks (cont’d)

AM Check

The front panel meter is used as an indication of AM. The meter monitors input signal
level only, rather than actual AM. The ALC UNLEVELED status annunciator is used to
verify that overmodulation does not occur.

0SCILLOSCOPE

TEST OSCILLATOR 8673A SIGNAL GENERATOR

EOQ - IAM N ht JINPUT
[ S B

Figure 3-8. AM Functional Check Setup

25. Press RCL 0 to preset the Signal Generator to a known state.

26. Set the test oscillator to 10 kHz at an output level of OV. Then, connect the test
oscillator and oscilloscope to the Signal Generator as shown in Figure 3-8.

27. Set the Signal Generator to each setting shown in the table below. For each setting,
slowly increase the test oscillator’s output level (starting from 0V) while observing
the Signal Generator’s meter in AM mode. The meter should indicate a smooth and
continuous increase in AM depth. When the meter displays the %AM indicated in
the table, verify that the oscilloscope shows the corresponding voltage. The ALC
UNLEVELED status annunciator should remain off at all times.

Signal Generator Oscilloscope

FREQUENCY { RANGE VERNIER | AM Key % AM Display
18 GHz 0 dBm 0dB 100% 75 0.75V peak
24 GHz 0 dBm -3dB 100% 75 0.75V peak
26 GHz 0dBm -5dB 100% 50 0.5V peak
26 GHz 0dBm -5dB 30% 30 1.0V peak

28. Press AM OFF and disconnect the test oscillator and oscilloscope from the Signal
Generator. ‘ :
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OPERATOR’S CHECKS

Basic Functional Checks (cont’d)

FM Check

The front panel meter is used to monitor input signal level, which is proportional to FM
deviation. A spectrum analyzer can be used to monitor the signal at the RF OUTPUT
connector for greater assurance of FM performance. The FMOVERMOD status annun-
ciator detects a deliberate FM overmodulation condition.

29.

30.

31.

32.

33.

34.
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Figure 3-. FM Functional Check Setup

Press RCL 0 to preset the Signal Generator to a known state. Set Output Level
RANGE to 0 dBm, Output Level VERNIER to 0 dB, and FM DEVIATION range to
.03 MHz. Then, set the meter scale to FM.

Set the test oscillator to 10 MHz at an output level of 0V. Then, connect test oscillator
and oscilloscope to the Signal Generator as shown in Figure 3-9.

Slowly increase the output level of the test oscillator (starting from 0V) until the
Signal Generator’s meter reads full scale. Verify that the meter increases slowly and
continuously and that the FM OVERMOD status annunciator remains off. The
oscilloscope display should be approximately 1V peak.

Repeat step 31 for each of the following FM deviation ranges: .1, .3,1, 3, and 10 MHz.

Set the Signal Generator’s FM DEVIATION range to 10 MHz. Increase the test
oscillator output level until a full scale reading is obtained. Decrease the test oscilla-
tor frequency slowly until the Signal Generator’s FM OVERMOD status annuncia-
tor turns on. This should occur at a modulation frequency of 1 to 2 MHz.

Press FM DEVIATION MHz OFFE and disconnect the test oscillator and oscillo-
scope from the Signal Generator.
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OPERATOR’S CHECKS

Basic Functional Checks (cont'd)

Pulse Modulation Check:

Pulse modulation is checked using various front panel status annunciators. Although
pulse modulation is not monitored at the RF OUTPUT connector, the status annuncia-
tors give a high degree of confidence that pulse modulation is functionally working.

PULSE 0OSCiLLOSCOPE
GENERATOR 8673A SIGNAL GENERATOR
::!:]§ Fo 3 —
©5 Ouo' s o 2088,0, 7
TRIGGER OUTPUT (+) PULSE IN INPUT EXT
OUTPIEH)' TRIGGER
+
——d
BNC TEE

Figure 3-10. Pulse Modulation Functional Check Setup

35. Pressthe RCL 0. Set Output Level RANGE to 0 dBm and Output Level VERNIER to
0dB.

36. Press the PULSE COMPL key. The ALC UNLEVELED status annunciator should
remain off,

37. Pressthe PULSE NORM key. Verify that the ALC UNLEVELED status annuncia-
tor turns on. Press PULSE OFF and verify that ALC UNLEVELED status annun-

ciator now turns off.

38. Connect the pulse generator and oscilloscope to the Signal Generator as shown in
Figure 3-10.

39. Set the oscilloscope to 50 ohm input and external horizontal trigger.

40. Set the pulse generator to the following:

pulse period range ................ 20ns-1us
pulse delay range ................. 35ns-1us
pulse width range ................ 10ns-1yus
amplituderange .................. 2-5V

In addition, internal load and normal pulse should be selected.
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OPERATOR’S CHECKS

Basic Functional Checks (cont'd)

41.

42.

43.

On the pulse generator, adjust the pulse period vernier for an oscilloscope display of
1 pulse per microsecond. Then, adjust the pulse width vernier (and oscilloscope) for
anindividual pulse width of approximately 150 ns. Adjust the amplitude vernier for
a pulse height of approximately 3V peak.

Note the indicated power level on the Signal Generator’s meter (should be 0 dBm).
Press PULSE NORM and PULSE COMPL keys while observing any change in
indicated output power level. Indicated level should not vary more than = 1 dB from
the level referenced with pulse off.

While in PULSE NORM mode, slowly reduce the pulse width from 150 ns to 50 ns.
The ALC UNLEVELED annunciator should come on as 100 ns pulse width is
approached. It should remain on down to at least 50 ns. The output level indicated on
Signal Generator meter may also vary >1dB asthe ALC UNLEVELED annunciator
comes on. This is normal instrument operation.

44. Press PULSE OFF and disconnect the oscilloscope and test oscillator from the
Signal Generator.

Memory Check

45, Set FREQUENCY to 15 GHz and Output Level RANGE to 20 dBm.

46.

Turn the Signal Generator’s LINE switch to STBY, wait 30 seconds, then turn the
LINE switch to ON. Verify that the FREQUENCY MHz display shows 15000.000
MHz and the RANGE dBm display shows ~20 dBm.

Message Check

47.

48.

49.

Press RCL 0 to preset the Signal Generator to a known state. Set FREQUENCY to 30
GHz and verify that the MESSAGE key light turns on.

Press and hold the MESSAGE key. The FREQUENCY MHz display should show
message code 01 (frequency out of range).

Release the MESSAGE key. Verify that the key light turns off.
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OPERATOR’S CHECKS

3-17. HP-IB Functional Checks

DESCRIPTION: These procedures check the Signal Generator’s ability to process or send the HP-IB

INITIAL
SETUP:

EQUIPMENT:

messages described in Table 3-4. Only the Signal Generator, a controller, and an HP-IB
interface are needed to perform these checks.

These procedures do not check if all Signal Generator program codes are being properly
1nterpreted and executed by the instrument. However, if the power-up sequence (includ-
ing the memory checks) and the front panel operation is good, the program codes, in all
likelihood, will be correctly implemented.

The validity of these checks is based on the following assumptions:

a. The Signal Generator performs properly when operated via the front panel keys
(that is, in local mode). This can be verified by the Basic Functional Checks.

b. The bus controller properly executes HP-IB operations.
c. The bus controller’s HP-IB interface properly executes the HP-IB operations.

If the Signal Generator appears to fail any of these HP-IB checks, the validity of the
above assumptions should be confirmed before attempting to service the instrument.

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

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 checks. Connect the Signal Generator to the bus
controller via the HP-IB interface.

HPIB Controller ..................... HP 9825A /98213A (General and
Extended I/0 ROM)
HP 85F/82903A (16K Memory
Module)/00085-15005 (Advanced Pro
gramming ROM)

HP-IB Interface ...................... HP 98034A (for HP 9825A)
HP 82937A (for HP 85F)

Remote and Local Messages and the LOCAL Key

NOTE:

This check determines if the Signal Generator properly switches from local to remote
control, from remote to local control, and if the LOCAL key returns the instrument to
local control. If the Signal Generator is in remote mode (that is, the front panel RMT
annunciator is on), switch the instrument to STBY, then to ON.
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HP-IB Functional Checks (cont'd)
Description HP 9825A (HPL} HP 85F (BASIC)
Send the Remote message (by setting rem 719 REMOTE 719
Remote Enable, REN, true and
addressing the Signal Generator to
listen).
OPERATOR’S Check that the Signal Generator’s RMT and LSN annunciators are on.
RESPONSE:
Send the Local message to the Signal lel 719 LOCAL 719
Generator.
OPERATOR’S Check that the Signal Generator’s RMT annunciator is off but its LSN annunciator is
RESPONSE: on.
Send the Remote message to the rem 719 REMOTE 719
Signal Generator.
OPERATOR’S Check that both the Signal Generator’s RMT and LSN annunciators are on. Press the
RESPONSE: LOCAL key on the Signal Generator. Check that the Signal Generator’s RMT annuncia-

tor is now off, but that its LSN annunciator remains on.

Sending the Data Message

NOTE:

This check determines if the Signal Generator properly issues Data messages when
addressed to talk. Before beginning this check, turn the Signal Generator’s LINE switch
to STBY, then to ON. Then key in RCL 0 to preset the front panel.

Description HP 9825A (HPL) HP 85F (BASIC)
Address the Signal Generator to talk red 719,V ENTER 719; V
and store its output in variable V.
Display the value of V. dsp V PRINT V

OPERATOR’S Check that the Signal Generator’s TLK annunciator is on. The controller’s display
should read 3000000000.00 (HP 9825A) or 3000000000 (HP 85F). This corresponds to the

RESPONSE:

data output shown in the FREQUENCY MHz display.
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OPERATOR’S CHECKS

HP-IB Functional Checks (cont'd)
Receiving the Data Message

NOTE: This check determines if the Signal Generator properly receives Data messages.
Description HP 9825A (HPL) HP B5F (BASIC)
Send the first part of the Remote rem 7 REMOTE 7

message (enabling the Signal Genera-
tor to remote).

Address the Signal Generator to wrt 719, “fr15gz” OUTPUT 719; “FR15GZ”
listen (completing the Remote mes-
sage), then send a Data message.

OPERATOR’S Check that both the Signal Generator’s RMT and LSN annunciators are on and that the
RESPONSE: FREQUENCY MHz display shows 15000.000 MHz.

Local Lockout and Clear Lockout/Set Local Messages

NOTE: This check determines if the Signal Generator properly receives the Local Lockout
message, disabling the LOCAL key. The check also determines if the Clear Lockout/Set
Local message is properly received and executed by the Signal Generator. This check
assumes that the Signal Generator is in the remote mode.

Description HP 9825A (HPL) HP 85F (BASIC)

Send the Local Lockout message. llo 7 LOCAL LOCKOUT 7

OPERATOR’S Check that the Signal Generator’s RMT annunciator is on. Press the Signal Generator’s
RESPONSE: LOCAL key. The RMT annunciator should remain on.

Send the Clear Lockout/Set Local lel 7 LOCAL7

OPERATOR’S  Check that the Signal Generator’s RMT annunciator is off.
RESPONSE:

Return the Signal Generator to remote rem 719 REMOTE 719
mode if the remaining checks in this
section are to be performed.

OPERATOR’S  Check that the Signal Generator’s RMT annunciator is on.
RESPONSE:
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OPERATOR’S CHECKS

HP-IB Functional Checks (cont'd)
Clear Message

NOTE: This check determines if the Signal Generator properly responds to the Clear message.
This check assumes that the Signal Generator is in the remote mode.

Description HP 9825A (HPL) HP 85F {BASIC)

Send a Data message that turns wrt 719, “k0” OUTPUT 719; “K0”
AUTO PEAK off.

OPERATOR’S Check that the Signal Generator’s AUTO PEAK key light is off.
RESPONSE:

Send the Clear message (turning the clr 719 CLEAR 719
Signal Generator’s AUTO PEAK
function on).

OPERATOR’S Check that the Signal Generator’s AUTO PEAK key light is on.
RESPONSE:
Abort Message

NOTE: This check determines if the Signal Generator becomes unaddressed when it receives the
Abort message. This check assumes that the Signal Generator is in the remote mode.

Description HP 8825A (HPL) HP 85F (BASIC)

Address the Signal Generator to wrt 719 OUTPUT 719
listen.

OPERATOR’S Check that the Signal Generator’s LSN annunciator is on.
RESPONSE:

Send the Abort message, unaddress- cli7 ABORTIO 7
ing the Signal Generator from listen-
ing.

OPERATOR’S Check that the Signal Generator’s LSN annunciator is off.
RESPONSE:
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OPERATOR’S CHECKS

HP-IB Functional Checks (cont’d)
Status Byte Message

NOTE: This check determines if the Signal Generator sends the Status Byte message. Before
beginning this check, turn the Signal Generator’s LINE switch to STBY, then to ON.

Description HP 9825A [HPL) HP 85F (BASIC)

Place the Signal Generator in rds ( 719) -V V=SPOLL (719)
serial-poll mode (causing it to send
the Status Byte message).

Display the value of V. dsp V PRINT V

OPERATOR’S  The controller’s display should read 12.00 (HP 9825A) or 12 (HP 85F).
RESPONSE:

Require Service Message

NOTE: This check determines if the Signal Generator can issue the Require Service message (set
the SRQ bus control line true). This check can be performed in either local or remote
mode.

Description HP 9825A (HPL) HP 85F (BASIC)

Send a Data message to set the wtb 719, “@17, 32 OUTPUT 719 USING
Request Mask to 32. “2A, B”; “@1”, 32

Send a Data message containing an wrt 719, “fr 35 gz” OUTPUT 719; “FR 35 GZ”
invalid HP-IB code. This causes a
Require Service message to be sent.

OPERATOR’S Check that the SRQ annunciator is on.
RESPONSE:

Read the binary status of the con- rds (7) =V STATUS 7, 2;V
troller’'s HP-IB interface and store the
data in variable V (in this step, 7 is
the interface’s select code).

Display the value of the SRQ bit (in dsp“SRQ=", bit(7,V) PRINT“SRQ="; BIT(V,6)
this step 7 is the SRQ bit for the HP
9825A and 6 is the SRQ bit for the HP
85F, numbered from 0).

OPERATOR’S Check that the SRQ value is 1, indicating the Signal Generator issued the Require
RESPONSE: Service message.
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OPERATOR’S CHECKS

HP-IB Functional Checks (cont’d)

Status Bit Message

NOTE: This check determines whether or not the Signal Generator sends the Status Bit mes-
sage. This check.can be performed in either local or remote mode. If the Signal Genera-

tor’s SRQ annunciator is off, perform the first part of the Require Service Message check
before beginning this check.

Description HP 9825A (HPL) HP 85F (BASIC)
Configure the Signal Generator to polc 719, 10 SEND 7; LISTEN 19
respond to a parallel poll on HP-IB CMD 5 SCG 10
data line DI03.
Place the Signal Generator pol(7) =V V =PPOLL (7)

in parallel poll mode (causing
it to send the Status Bit message) and
store the result in variable V.

Display the value of V. dsp V PRINT V

OPERATOR’S Check that the SRQ annunciator is on and that the response to the parallel poll is 4,
RESPONSE: indicating that the Signal Generator issued the Status Bit message.

Unconfigure the Signal Generator polu 719 SEND 7; LISTEN 19
from responding to a parallel poll. CMD 5SCG 18
Place the Signal Generator in pol(7) -V V =PPOLL(7)

parallel poll mode.

Display the value of V. dsp V PRINT V

OPERATOR’S Check that the SRQ annunciator is on and that the response to the parallel poll is 0,
RESPONSE: indicating that the Signal Generator is no longer configured to respond toa parallel poll.
Then, turn the LINE switch to STBY, then to ON, to turn the SRQ annunciator off.
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HP-IB Functional Checks (cont'd)
Trigger Message

NOTE:

OPERATOR’S
RESPONSE:

OPERATOR’S
RESPONSE:

This check determines if the Signal Generator responds to the Trigger message. This

check assumes that the Signal Generator is in remote mode.

Description HP 9825A (HPL) HP 85F (BASIC)
Send a Data message to set wrt 719, OUTPUT 719;
the Signal Generator’s fre- “fr 9999 mz” “FR 9999 MZ”
quency to 9999 MHz.
Set the Signal Generator’s frequency wrt 719, OUTPUT 719;
increment to 1111 MHz. “fi1111 mz” “FI 1111 MZ”

Check that the Signal Generator’s frequency is set to 9999 MHz. Then press the Signal
Generator’s FREQ INCR key to check for an increment of 1111 MHz. This keyboard
function is possible in the remote state (even if local lockout is enabled).

Configure the Signal Generator’s
trigger response to be an INCRE-
MENT (down) function (that is, dn). -

Send a Trigger message.

wrt 719, “ct dn”

trg 719

OUTPUT 719;“CT DN”

TRIGGER 719

Check that the Signal Generator’s frequency changes to 8888 MHz.
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3-18. REMOTE OPERATION, AUXILIARY
CONTROL

3-19. AUX Input Lines

A limited number of instrument functions can be
controlled through the rear panel AUX connector.
These functions are listed in the table below.

The input lines are TTL compatible and negative-
edge sensitive. They require a minimum of 5 us
between negative edges. Input signals can be gen-
erated by clean TTL drivers or by mechanical
switches that require debouncing. The Signal
Generator has a built-in debouncing circuit that
should be enabled or bypassed depending upon
which type of driver is used.

The Signal Generator is shipped from the factory
configured for electrically-clean control signals
(that is, the internal debouncing circuit is by-
passed). One way to determine if the debouncing
circuit is bypassed is described below.

¢ Set FREQ INCR to 1 GHz.

¢ Ground pin 3 (FREQ INCREMENT Up) sev-
eral times and observe the change in frequency.

Operation

o If the FREQ INCREMENT steps are erratic,
the debouncing circuit is still bypassed.

e Ifthefrequency consistently changesin steps
of 1 GHz, the debouncing circuit is enabled.

Refer to Section 11, Installation, for the procedure
for enabling or bypassing the debouncing circuit.

NOTE
Section II, Installation, also shows the
pinout configuration of the AUX con-
nector as well as information for a
recommended mating connector.

3-20. AUX Output Lines

The AUX connector also has a ground line and
three TTL-compatible output lines. The output
lines are normally held at the high TTL level. The
End of Sweep line produces one 5 us low-going
pulse at the end of each sweep. The Trigger line
produces one b us low-going pulse when the Signal
Generator has made a large frequency change
that may cause loss of phase lock in an instrument
tracking the Signal Generator. The Negative
Blanking line produces -5V for Z-axis blanking of
CRT displays that require a negative blanking
voltage.

Table 3-3 AUX Connector Functions

Pin Function Description
INPUTS 1 | Recall 1 Recalls the contents of internal storage register 1.
2 | Recall Next Sequential recall of internal storage registers 2 through 9
3 | FREQ INCREMENT Up Same as FREQ INCREMENT Up key
4 | FREQINCREMENT Down Same as FREQ INCREMENT Down key
5 | Trigger Single Sweep Same as SINGLE key
6 | Service Same as internal service switch (on A2A2 Key Code
Assembly). Refer to Section VIII, Service
7 | Stop Sweep Stops sweep. Sweep resumes when this line goes high
12 | No Display Blanks FREQUENCY MHz display when this pin is
grounded and the existing display changes
OUTPUTS | 8 | Negative Blanking -5V for blanking
9 | Trigger One pulse when the Signal Generator has made a frequency
change that may cause loss of phase lock to an instrument
tracking the Signal Generator
10 | End of Sweep One pulse at end of each sweep
11 | Ground
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3-21. REMOTE OPERATION, HEWLETT-
PACKARD INTERFACE BUS

The Signal Generator can be operated through the
Hewlett-Packard Interface Bus (HP-IB). Bus com-
patibility, programming, and data formats are
described in the following paragraphs.

All front panel functions (except that of the LINE
switch and the backspace key) and remote-only
functions are programmable via HP-IB.

A quick test of the Signal Generator’s HP-IB inter-
face is described earlier in this section under
Remote Operator’s Checks. These checks verify
that the Signal Generator can respond to or send

each of the applicable bus messages described in
Table 3-4.

3-22. HP-IB Compatibility

The Signal Generator has a three-state, TTL, HP-
IB interface which can be used with any HP-IB
computing controller or computer for automatic
system applications. The Signal Generator is pro-
grammable via the HP Interface Bus. Its pro-
gramming capability is described by the twelve
HP-IB messages listed in Table 3-4. The Signal
Generator’s compatibility with HP-IB is further
defined by the following list of interface functions:
SH1, AH1, T5, TEO, L3, LE0, SR1,RL1, PP1,DC1,
DT1, and CO. A more detailed explanation of these
compatibility codes can be found in IEEE Stand-
ard 488-1978 (and theidentical ANSI Standard MC1.1).
For more information about HP-IB, refer to the
Hewlett-Packard Electronic Instruments and Sys-
tems catalog and the booklet titled “Improving
Measurements in Engineering and Manufactur-
ing” (HP part number 5952-0058).

3-23. Remote Mode

Remote Capability. The Signal Generator com-
municates on the bus in both remote and local
modes. In remote, most of the Signal Generator’s
front panel controls are disabled. Exceptions are
the LINE switch, the LOCAL key, the MTR keys,
the MESSAGE key, and the FREQUENCY, FREQ
INCR,SWEEP FREQ and SWEEP RATE keys for
displaying “hidden” parameters. However, front
panel displays remain active and valid. In remote,
the Signal Generator can be addressed to talk or
listen. When addressed to listen, the Signal Gen-
erator automatically stops talking and responds
to the following messages: Data, Trigger (if con-
figured), Clear (SDC), Remote, Local, Local Lock-
out, and Abort. When addressed to talk, the Signal
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Generator automatically stops listening and sends
one of the following messages: Data, Require Ser-
vice, or Status Byte. Whether addressed or not, the
Signal Generator responds to the Clear (DCL),
Local Lockout, Clear Lockout/Set Local, and
Abort messages. In addition, the Signal Generator
can issue the Require Service message and the
Status Bit message.

Local-to-Remote Mode Changes. The Signal Gen-
erator switches to remote operation upon receipt of
the Remote message. The Remote message has
two parts. They are:

a. Remote enable bus control line (REN) set
true.

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

When the Signal Generator switches to remote,
the RMT annunciator on the front panel turns on.
With the exception of VERNIER, which may
change by less than 0.1 dB, the Signal Generator’s
control settings remain unchanged with the
Local-to-Remote transition.

3-24. Local Mode

Local Capability. In local, the Signal Generator’s
front panel controls are fully operational and the
instrument responds to the Remote message. The
Signal Generator can send a Require Service mes-
sage, a Status Byte messsage, and a Status Bit
message.

Remote-to-Local Mode Changes. The Signal Gen-
erator always switches to local from remote when-
ever it receives the Local message (GTL) when
addressed to listen or the Clear Lockout/Set Local
message. (The Clear Lockout/Set Local message
sets the Remote Enable control line [REN| false.)
The Signal Generator can also be switched to local
by pressing the front panel LOCAL key (assuming
Local Lockout is not in effect). With the exception
of VERNIER, which may change by less than 0.1
dB, the Signal Generator’s control settings remain
unchanged with the Remote-to-Local transition.

Local Lockout. When a data transmission is inter-
rupted, which can happen by pressing the LOCAL
key to return the Signal Generator to local mode,
the data could be lost. This would leave the Signal
Generator in an unknown state. To prevent this, a
local lockout is recommended for purely automatic
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Table 3-4. Message Reference Table (1 of 2)
Related Inter-
HP-1B Appli- Resoons Commands | face
Nessage cable esponse and Func-
Controls | tions*
Data Yes | All front panel functions (except the LINE switch and the Backspace AH1
key) and remote-only functions are bus programmable SH1
T5
TEO
L3
LEO
Trigger Yes If in remote and addressed to listen, the Signal Generator executes a pre- GET DT1
viously selected program code. It responds equally to the Group Execute
Trigger (GET) bus command and program code TR (a Data message).
Clear Yes | Sets output to 3000.000 MHz at -70 dBm with sweep and modulation off. DCL DC1
Resets many additional parameters as shown in Table 3-6. Responds SDC
equally to Device Clear (DCL) and Selected Device Clear (SDC) bus
commands.
Remote Yes Remote mode is enabled when the REN bus control line is true. However, REN RL1
remote mode is not entered until the first time the Signal Generator is
addressed to listen. The front panel RMT annunciator lights when the
instrument is actually in the remote mode.
Local Yes | The Signal Generator returns to local mode (front panel control). It GTL RL1
responds equally to the Go To Local (GTL) bus command and the front
panel LOCAL key.
Local Yes | The LOCAL key is disabled. Only the controller can return the Signal LLO RL1
Lockout Generator to local (front panel control).
Clear Yes The Signal Generator returns to local (front panel control) and local REN RL1
Lockout/ lockout is cleared when the REN bus control line goes false. '
Set Local
Pass Con- No The Signal Generator has no controller capability. Co
trol/Take
Control
Require Yes | The Signal Generator sets the SRQ bus control line true if one of the fol- SRQ SR1
Service lowing conditions exists and it has been enabled by the Request Mask to
send the message for that condition: Front Panel Key Pressed, Front Panel
Entry Complete, Change in Extended Status, Source Settled, End of
Sweep, Entry Error, and Change in Sweep Parameters.
Status Yes The Signal Generator responds to a Serial Poll Enable (SPE) bus com- SPE T5
Byte mand by sending an 8-bit byte when addressed to talk. If the instrument is SPD
holding the SRQ control line true (issuing the Require Service message) bit
7(RQS bit) in the Status Byte and the bit representing the condition caus-
ing the Require Service message to be issued will both be true. The bits in
the Status Byte are latched but can be cleared upon receiving the Clear
Status (CS) program code, executing the Output Status function, or execut-
ing a serial poll while the SRQ control line is held true.
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Table 3-4. Message Reference Table (2 of 2}
Related
HP-IB Appli- Resnonse Commands | Interface
Message cable P and Functions
Controls
Status Yes | The Signal Generator responds to a Parallel Poll Enable (PPE) PPE PP1
Bit bus command by sending a bit on a controller selected HP-IB PPD
data line. PPC
PPU
Abort Yes | The Signal Generator stops talking and listening. IFC T5,TEO
LE,LEO
*Commands, Control lines, and Interface Functions are defined in IEEE Std 488-1978. Knowledge of these may not be necessary if your
controller’s manual describes programming in terms of the twelve HP-IB Messages shown in the left column.

Complete HP-IB capability as defined in IEEE Std 488 and ANSI Std MC1.1is: SH1, AH1, T5, TEO, L3,

LEO, SR1, RL1, PP1, DC1, DT1, and CO.

Local Mode (cont'd)

applications. Local lockout disables the LOCAL
key and allows return-to-local only under program
control.

NOTE

Return-to-local can also be accomplished
by turning the Signal Generator’s LINE
switch to STBY, then back to ON. How-
ever, this technique has some disadvan-
tages:

a. It defeats the purpose and advan-
tage of local lockout (that is, the system
controller loses control of a system
element).

b. Thereare several HP-IB conditions
that reset to default states at turn-on.

3-25. Addressing

The Signal Generator interprets the byte on the
eight HP-IB data lines as an address or a bus
command if the bus is in the command mode. The
command mode is defined as attention control line
(ATN) true and interface clear control line (IFC)
false. Whenever the Signal Generator is addressed
(if in local or remote), either the TLK or LSN
annunciator on the front panel turns on.

The Signal Generator’s Talk and Listen addresses
can be set from switches located inside the instru-
ment or from the front panel. The address selec-
tion procedure is described in Section II.
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The decimal equivalent of the addresses can be
displayed in the FREQUENCY MHz display by
pressing and holding the LOCAL key. This is the
decimal equivalent of the last five bits of both the
Talk and Listen ASCII address codes. Refer to
Table 2-1 for a comprehensive listing of all valid
HP-IB address codes.

Listen Only Mode. If the internal Listen Only
switch is set to “1”, the Signal Generator is placed

" in the Listen Only mode. The instrument then

responds to all Data messages, and the Trigger,
Clear, and Local Lockout messages. It can also
respond to a parallel poll with the Status Bit mes-
sage. However, the Signal Generator cannot send
Data messages and cannot respond to a serial poll
with the Status Byte message.

The Signal Generator’s Listen Only address can
also be set from the front panel by keying in 4 0,
then pressing the STO key and the LOCAL key.
Note that the FRONT PNL ENABLE switch on
the internal HP-IB address switch must be set to
“1” to allow front panel entries.

Talk Only Mode. If the internal address switches
are set to a valid Talk address and the Talk Only
switch is set to “1”, the Signal Generator is placed
in the Talk Only mode. In this mode the instru-
ment is configured to send Data messages when-
ever the bus is in the data mode. It can also send
the Status Byte message in response to a serial
poll.
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Addressing (cont'd)

The Signal Generator’s Talk Only address can
also be set from the front panel by keying in 5 0,
then pressing the STO key and the LOCAL key.
Note that the FRONT PNL ENABLE switch on
the internal HP-IB address switch must be set to
“1” to allow front panel entries.

3-26. Turn-on Default Conditions

Several HP-IB parameters are reset at turn-on.
The parameters and their default conditions are
listed below.

e HP-IB Local Mode

* Immediate Execution Mode

o Unaddressed

* Trigger Configuration cleared

® Request Mask cleared
¢ SRQ cleared

3-27. Displays

The RMT annunciator is on when the Signal Gen-
erator is in the remote mode and after it has
received its first Data message. The TLK annun-
ciatoris on when the Signal Generatoris currently
addressed to talk; the LSN annunciatoris on when
the Signal Generator is currently addressed to
listen. The SRQ annunciator is on when the Sig-
nal Generator is sending the Require Service
message.

The MESSAGE key lights for the same conditions
in remote as in local. The message can be read in
either remote or local when the Signal Generator
is under program control. Once the message has
been read the key light turns off, whether or not
the causing condition has been crorrected.

The FREQUENCY MHz and RANGE dBm dis-
plays operate in remote mode just as they do in
local. Hidden parameters can still be displayed in
the FREQUENCY MHz display by pressing and
holding their front panel keys. (This capability is
not available to the controller since it cannot hold
aprogram code in the same manner that an opera-
tor can hold down a key. However, the Output
Active Parameter talk function allows the con-
troller to use its display for showing the current
value of hidden parameters.)

3-28. Output Level

Setting output level is the only front panel feature
thatis not operated in an identical manner in local
and remote modes. In local, RANGE is set in steps

Operation

of 10 dBm and displayed in the RANGE dBm dis-
play. The VERNIER knob sets the intermediate
values of output power and isread on the meter. In
remote, VERNIER is set in 0.1 dB steps. A selec-
tion of programming codes allows either com-
bined or independent setting of the RANGE and
VERNIER power. The entry format is [Program
Code| [Numeric Value] [Units Terminator]. The
code LE sets both range and vernier. The code RA
sets just the range. The code VE sets just the
vernier.

In going from local to remote the output level
might change by a fraction of a dB. In going from
remote to local the front panel knob takes control.
Thereis no assurance of whether the power will go
up, go down, or stay the same.

3-29. Data Messages

The Signal Generator communicates on the inter-
face 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 [ATN] false). Unless it
is set to Talk Only, the Signal Generator receives
Data messages when addressed to listen. Unless it
is set to Listen Only, the Signal Generator sends
Data messages or the Status Byte message when
addressed to talk. Virtually all instrument opera-
tions available in local mode can be performed in
remote mode via Data messages. The major excep-
tions are changing the LINE switch setting and
changing the HP-IB address of the Signal
Generator.

3-30. Receiving Data Messages

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

Data Message Input Format. The Data message
string, or program string, consists of a series of
ASCII codes. Each code is typically equivalent to
a front panel keystroke in local mode and follows
one of three formats:

* [Program Code] [Numeric Value] [Units Ter-
minator | [EOS]

* [Program Code] [Numeric Value] [EOS]

¢ [Program Code] [EOS]
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Receiving Data Messages (cont'd)

Program codes are typically 2 character mnemon-
ics. All codes normally used by the operator to
control the Signal Generator are given in Table
3-7, HP-IB Program Codes.

Numeric values are either a single decimal digit, a
set of 11 characters or less representing a number,
or a string of binary bytes. A string of 11 charac-
ters maximum can be expressed in decimal form
only. Digits beyond the front panel display capa-
bility of a particular parameter are truncated.
Therefore, it is best to format the data so that it is
rounded to the correct number of digits.

Units terminators are 2 character codes that ter-
minate and scale the associated numeric value.
Frequency can be entered in GHz, MHz, kHz, or
Hz.Sweep time values are entered in milliseconds.
Power values are entered in dB.

End-of-String messages (EOS) can be the ASCII
characters Line Feed (LF), semicolon (;), or the bus
END message (thatis, buslines EOI trueand ATN
false). The at sign (®) acts as an EOS when the
Signal Generator is in the Deferred Execution
mode.

Valid Characters. The ASCII characters used for
program strings are: A-Z a-z 0-9 . - + LF , ; @,
The alpha program codes can be either upper or
lower case since the Signal Generator will accept
either type (they can be interchanged). Spaces,
unnecessary signs (+, -), leading zeros, and car-
riagereturns (CR) areignored. However, if a space
or other such character were inserted between 2
characters of a program code, the program code
would beinvalid and any remaining characters in
a string might be misinterpreted by the Signal
Generator. After receiving an invalid program
code, the Signal Generator requires a valid pro-
gram code before it will respond to numeric entries.

Immediate Execution Mode. ASCII characters can
be accepted in the Deferred or Immediate execu-
tion modes. Immediate Execution is the default
mode at turn-on. It can be set, if necessary, by
sending the program code @3. In this mode the
Signal Generator produces an End-of-String (EOS)
message at the end of each character and does not
require one from the controller. The Signal Gener-
ator processes each character before accepting the
next one. Therefore, the Immediate Execution
mode does slow down overall data transfer. How-
ever, the Signal Generator can switch faster after
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the final EOS message than it can in the other
mode. This is useful when the system controller is
slow enough (data rate <1000 bytes/second) that it
cannot take advantage of the Deferred mode’s
transfer speed or when switching time, indepen-
dent of message length, is more important than
program execution speed.

Deferred Execution Mode. This ASCII mode must
be selected by sending the program code @2. In
this mode, the Signal Generator accepts strings up
to 96 characters at a time, executing the string
upon receiving an EOS message. The Signal Gen-
erator produces its own EOS message upon receipt
of the 96th character in a string. If a block of
strings containing more than 96 characters is
sent, the first 96 characters are accepted and the
Signal Generator holds the bus busy until it exe-
cutes them. Then the next 96 characters are
accepted and so on until the entire block is ac-
cepted. If only one string of less than 96 characters
is sent, the Signal Generator accepts the strings
and frees the bus allowing program execution to
continue.

Binary Mode. The Signal Generator's Request
Mask is programmed in binary format. Also, learn
mode data is sent and received in binary. Binary
data is always processed in the Immediate Execu-
tion mode.

3-31. Sending the Data Message

The Signal Generator can send Data messages
when addressed to talk. It remains configured to
talk until it is unaddressed to talk by the con-
troller. To unaddress the Signal Generator, the
controller must send the Signal Generator’s listen
address, an Abort message, a new talk address, or
a universal untalk command.

Talk Functions. The types of information that the
Signal Generator can sendin a Data message are:

¢ Front Panel Learn Mode

Special Function Learn Mode

Messages

Output Active Parameter

Output Couple

Output Lock Frequency

Test Interface

Output Status

Output Request Mask Value (explained later
under Sending the Request Mask Value).

® © ¢ o & o o ©

Each function is enabled by first addressing the
Signal Generator to listen. Then, the Signal Gen-
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Sending the Data Message (cont’d)

erator must receive a Data message with the
appropriate program code. When the Signal Gen-
erator is addressed to talk, it will output data for
the selected talk function. If the controller does not
repeat the program code or send a new one, the
Signal Generator sends data for the last selected
talk function when it is addressed to talk. How-
ever, it is recommended that a talk function pro-
gram code be sent each time, prior to addressing
the Signal Generator to talk. This will ensure that
the Signal Generator sends the appropriate data.
Refer to Table 3-5 for a summary of talk functions.

Front Panel Learn Mode. The front panel learn
mode uses the controller’s memory to learn and
store a data string that describes the Signal Gen-
erator’s current front panel setting. Once an instru-
ment state has been learned, the Signal Generator
can be restored to that configuration at a later
time. The learn mode requires a controller that can
transfer information in binary form.

After receiving an L1 program code (Front Panel
Learn Mode) and when addressed to talk, the Sig-
nal Generator sends 2 ASCII characters, @ and A,
followed by a string of 94 8-bit binary bytes con-
taining information on the front panel configura-
tion. This binary data can then be stored in the
controller’s memory for future use. In addition, as
each configuration goes out onto the bus, it is also
stored in the Signal Generator’s register 9. The
most straight-forward way to program the system
controller is to use a loop to read 96 binary charac-
ters and store them in an array.

When the Signal Generator is addressed to listen,
the binary data can be returned to it in 96-byte
strings. When the Signal Generator detects the
@A, it will expect the next 94 characters to be in
thelearn mode string. A checksum is embedded in
the string so that possible errors in the storage or
transmission of the data will be detected, and the
input will be ignored.

Whenever data is being transferred between con-
troller and Signal Generator, it must do so in unin-
terrupted strings. If a data string is broken or
interrupted, the data could be lost or offset, and
misinterpreted by the Signal Generator. An offset
of data bytes can persist through later data strings
until the Signal Generator is eventually switched
to standby, then on again.

Operation

Special Function Learn Mode. This mode is in-
tended for servicing the Signal Generator. It is
similarin operation to the front panel learn mode.

- After receiving an L2 program code (Special Func-

tion Learn Mode) and when addressed to talk, the
Signal Generator sends 2 ASCII charcters, @ and
9, followed by a string of 24 8-bit binary bytes. This
binary data can then be stored in the controller’s
memory.

The binary characters are directly related to the
digital outputs of the Signal Generator’s internal
controller. There is no checksum or other error
detecting scheme, allowing diagnostic and other
special functions that are not normally possible
with the Signal Generator. Refer to Section VIII,
Service, for additional information.

Messages. This function enables the MESSAGE
key to be read under program control. After receiv-
ing an MG program code (Message) and when
addressed to talk, the Signal Generator sends a
two-digit number coded in ASCII followed by a
Line Feed (LF) and EOL The codes represent entry
errors and instrument malfunctions. The two-
digit codes are explained on the operating infor-
mation pull-out card and in the Message Detailed
Operating Instruction. The Message can always
be read by pressing the MESSAGE key, even
when the Signal Generator is in remote mode.
However, reading the Message once, either in
remote or local, clears it to 00 (No Error) whether
or not the causing condition has been corrected.

Output Active Parameter. This function allows the
user to determine the present value of a specific
parameter. After receiving the program code for a
value-selectable parameter followed by the pro-
gram code OA (Output Active) and when ad-
dressed to talk, the Signal Generator will output a
string over the bus consisting of the following:
[Selected Program Code][Current Numeric Value]
[Units Terminator] [LF and EOI]. Any parameter
that has a numeric value associated with it can be
interrogated. An exception to this output formatis
Steps. When the controller sends “SPOA”, the
Signal Generator returns with the string: SP[Step
Size] HZ, SP [Number of Steps] SS, [LF and EOI|.
The Signal Generator may output a program code
that differs from the code sent to it by the con-
troller. For example, the Signal Generator re-
sponds with the program code CF (center fre-
quency) when sent FR (frequency) and MK (mar-
ker) when sent M1, M2, M3, M4, or M5 (Markers 1
through 5).

3-35



Operation Model 8673A
Table 3-5. Talk Functions
Function Program Code | Signal Generator Output Response to Program Code Comments
Front Panel Learn Mode L1 96 Binary Bytes [EOI]
Special Function Learn L2 26 Binary Bytes [EOI] See Section VIII, Service
Mode
Message MG 2 Digits [LF and EOI]}
Output Active [Progam [Program Code] [Numeric Value] [Units Valid Functions: CF, FI,
Parameter Code]OA | Terminator] [LF and EOI] FA, FB, FS, M1-5, DW,
LE, VE, RA
SPOA SP [Step Size] Hz, SP [# of Steps] SSSP
[LF and EOI]
Output Couple ocC [START Value], [Center-Frequency Frequency is in Hz;
Value], [Dwell Value] [LF and EOI]| dwell is in seconds.
Output Lock Frequency OK FR [Numeric Value] Hz [LF and EOI]
Test Interface TI [1 Byte] 1 Byte [EOI]
Output Status 0S 2 Bytes [EOI]
Output Request Mask OR 1 Byte [EOI]

Sending the Data Message (cont’d)

Output Couple. After receiving the program code
OC (Output Couple) and when addressed to talk,
the Signal Generator sends a data string that gives
the current numeric values for the following param-
eters in the order listed: [START], [Center Fre-
quency], [DWELL] [LF and EOI]. No program
codes prefix the numeric values. Hz is the implied
terminator for start and center frequency; seconds
is the implied terminator for dwell time.

Output Lock Frequency. This function causes the
Signal Generator to output the value of its tuned
frequency. After receiving the program code OK
and when addressed to talk, the Signal Generator
sends the value of the frequency at which it is
currently phase locked. The data output from the
Signal Generator is in the following format: FR
[Numeric Value] HZ [LF and EOI].

Test Interface Function. This function allows test-

ing of the HP-IB interface. After receiving the pro-
gram code TI, followed by an 8-bit byte represent-
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ing one or more data lines (see table below) and
when addressed to talk, the Signal Generator
sends the binary byte that it just received. Refer to
Section VIII, Service, for additional information.

HP-18

Data Line |DI08|DIO7 | DIO6 | DIO5 | DIO4| DIO3 | DIO2 | DIOT

Weight | 128 | 64 | 32 | 16| 8 | 4 | 2 1

Output Status. After receiving the program code OS
(Output Status) and when addressed to talk, the
Signal Generator sends two binary bytes, each 8
bits wide. The first byte is identical to the Status
Byte of the Serial Poll. The second byte is the
Extended Status Byte which provides additional
information. See Figure 3-11 for a description of
each Status Byte. Bits in the main Status Byte are
cleared upon execution of the Output Status func-
tion or the Clear Status (CS) program code. Bits on
the Extended Status Byte are cleared by removing
the causing condition and performing the Output
Status function.
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3-32. Receiving the Clear Message

The Signal Generator responds to the Clear mes-
sage by assuming the settings detailed in Table
3-6. The Signal Generator responds equally to the
Selected Device Clear (SDC) bus command when
addressed to listen, and the Device Clear (DCL)
bus command whether addressed or not. The
Clear message clears any pending Require Service
message.

Table 3-6. Response to a Clear Message

Parameter Condition
Execution Mode Immediate
Request Mask Cleared
Require Service (SRQ) Cleared
Trigger Configuration Cleared
MESSAGE Cleared (set to 00)
RF OUTPUT ON
ALC INTERNAL
RANGE -70 dBm
VERNIER 0.0dB
AUTO PEAK ON
MTR LVL
AM, FM, and Pulse OFF

Modulation
FREQUENCY 3000.000 MHz
FREQ INCR 1.000 MHz
START 2000.000 MHz
STOP 4000.000 MHz
AF 2000.000 MHz
MKR OFF
SWEEP MODE OFF
STEP 100 steps (20.000 MHz)
DWELL 20 ms
TUNE Knob ON

3-33. Receiving the Trigger Message

The Signal Generator responds to a Trigger mes-
sage only if a response has been pre-programmed
(see Configure Trigger). Otherwise, it ignores a
Trigger message. It responds equally to a Trigger
message (with bus command GET) and a Data
message with program code TR (Trigger).

Configure Trigger. The Signal Generator’s re-
sponse to a Trigger message is set when itreceives
a Data message containing the program code CT
followed by one valid program code. For example,
CTW6 causes a single sweep (W6) when the Trigger
message is received.

Operation

3-34. Receiving the Remote Message

The Remote message has two parts. First, the
remote enable bus control line (REN) is held true;
second, the device listen address is sent by the
controller. These two actions combine to place the
Signal Generator in remote mode. Thus, the Sig-
nal 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 Signal Generator’s front panel RMT annun-
ciator lights.

3-35. Receiving the Local Message

The Local message is the means by which the
controller sends the Go To Local (GTL) bus com-
mand. If addressed to listen, the Signal Generator
returns to front panel control when it receives the
Local message.

When the Signal Generator goes to local mode, the
front panel RMT annunciator turns off. However,
even when in local, if the Signal Generator is
being addressed, its front panel LSN or TLK
annunciator turns on.

3-36. Receiving the Local Lockout Message

The Local Lockout message is the means by which
the controller sends the Local Lockout (LLO) bus
command. If in remote, the Signal Generator
responds to the Local Lockout Message by dis-
abling the front panel LOCAL key. The local lock-
out mode prevents loss of data or system control
due to someone accidentally pressing front panel
keys. If, while in local, the Signal Generator is
enabled to remote (that is, REN is set true) and it
receives the Local Lockout message, it will switch
to remote mode with local lockout the first time itis
addressed to listen. When in local lockout, the Sig-
nal Generator can be returned to local only by the
controller (using the Local or Clear Lockout/Set
Local messages), by setting the LINE switch to
STBY and back to ON, or by removing the bus
cable.

3-37. Receiving the Clear Lockout/Set Local
Message

The Clear Lockout/Set Local messageis the means
by which the controller sets the Remote Enable
(REN) bus control line false. The Signal Generator
returns to local mode (full front panel control)
when it receives the Clear Lockout/Set Local mes-
sage. When the Signal Generator goes to local
mode, the front panel RMT annunciator turns off.
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3-31. Receiving the Pass Control Message

The Signal Generator does not respond to the Pass
Control message because it does not have this con-
troller capability.

3-32. Sending the Require Service Message

The Signal Generator sends a Require Service
message if one or more of the following conditions
exist and if it has been pre-programmed to send
the message by the Request Mask.

* Front Panel Key Pressed: when the Signal
Generator is in local mode and one of the
front panel keys is pressed.

* Front Panel Entry Complete: when the Sig-
nal Generatoris in local mode and is finished
processing a front panel entry.

¢ Change in Extended Status: when one of the
bits on the Extended Status Byte changes.

* Source Settled: when the Signal Generator is
settled. Switching transients occur when RF
and AUTO PEAK are turned on, and when
FM ranges and frequency are changed. If the
controller responds to the Signal Generator
as soon as the source is settled, instead of
waiting a specified time, program speed is
increased.

¢ Entry Error: When an invalid keystroke or
program command occurs.

¢ New Sweep Parameters: when the value of
START, STOP, AF, DWELL, STEP, or any
Marker changes.

The Signal Generator can send a Require Service
message in either the local or remote mode.

The Signal Generator sends a Require Service
message by setting the Service Request (SRQ) bus
line true. The SRQ annunciator on the front panel
turns on when the Require Service message is
being sent. The Require Service message is cleared
after the Output Status function or the Clear Sta-
tus (CS) program code has been executed by the
controller.

Request Mask. The Request Mask functions within
the Status Byte. [t determines which bits can set
the RQS bit true (see Figure 3-11) and consequently
set the SRQ bus line true.
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The Request Mask is set by the program code @1
followed by an 8-bit byte (a Data Message). The
value of the byte is determined by summing the
weight of each bit to be checked. Each bit, if true,
enables a corresponding conditon to set the RQS
bit true. This message is executed immediately
and does not require an End-of-String message to
be sent. At turn-on, the Request Mask is cleared
(that is, set to 0).

Sending the Request Mask Value (a Data Message).
After receiving an OR program code (Output
Request Mask) and when addressed to talk, the
Signal Generator will send a single binary word (8
bits) that describes the present state of the mask.
The bit pattern can be interpreted with the infor-
mation in Figure 3-11.

NOTE

This byte is sent with the bus EOI line
true, thus terminating the message.

3-33. Sending the Status Byte Message

After receiving a Serial Poll Enable bus command
(SPE) and when addressed to talk, the Signal
Generator sends a Status Byte message. The mes-
sage consists of one 8-bit byte of which 7 bits cor-
respond to the pattern and descriptions for the
Request Mask. The remaining bit, bit 7, is the RQS
Request Service bit (see Figure 3-11).

The RQS bit is set when one of the other seven
conditions exists and that condition has been
enabled by the Request Mask. Bits 1—6 and 8
might be true regardless of conditioning by the
Request Mask. However, if a condition has not
been selected by the mask, it cannot cause the RQS
bit to be set true.

Extended Status Byte. A second status byte is
available but can only be accessed via the Output
Status function (see explanation under Sending
the Data Message). Bit 3 of the Status Byte indi-
cates whether a change has occurred in the Ex-
tended Status Byte. If Bit 3 is true, the second
status byte should be accessed via the Output Sta-
tus function to determine the cause of the status
change. The bit pattern can be interpreted with
the information in Figure 3-11.

3-34. Clearing the Status Byte

Once the Signal Generator sets the SRQ bus line
true, it is no longer allowed to alter the Status
Byte. If a bit has been enabled and the condition
occurs after the SRQ bus line has been set true, the
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STATUS BYTE (#1)

BIT 8 1 6 5 4 3 2 1
WEIGHT 128 64 32 16 8 4 2 |

Condition | Change in RQS Bit Entry End of Source Change Front Front

Sweep Request Error Sweep Settled in Ex- Panel Panel
Parame- Service tended Entry Key

ters Status Complete | Pressed
EXTENDED STATUS BYTE (#2)

BIT 8 7 6 5 4 3 2 1
WEIGHT 128 64 32 16 8 4 2 1
Condition 0 ALC Un- Power Not External 0 FM Over- | Self-
(always) leveled Fail- Locked Ref (always) | mod Test

ure/On Failed

Figure 3-11. Status Byte Information

Clearing the Status Byte (cont’d)

bit is stored in a buffer and is read the next time
the Signal Generator receives the Serial Poll Ena-
ble (SPE) bus command. When addressed to talk
(following SPE), the Signal Generator sends the
Status Byte message.

After the Status Byte message has been sent it will
be cleared if the Serial Poll Disable (SPD) bus
command is received, if the Abort message is
received, orif the Signal Generator is unaddressed
to talk. However, bits stored in the buffer waiting
to beread are not cleared. Regardless of whether or
not the Status Byte message has been sent, the
Status Byte and any Require Service message
pending will be cleared if a Clear Status (CS) pro-
gram code is received or the Output Status func-
tion is executed.

NOTE

The Signal Generator must receive a
universal untalk command after send-
ing the Status Byte message. Most sys-
tem controllers send this automatically.
However, if a universal untalk command
is not sent, the SRQ bus line may not be
re-initialized and pending Service Re-
quests may get lost.

3-42. Sending the Status Bit Message

The Signal Generator sends the Status Bit mes-
sage (if configured) as part of the interface’s
response byte to the Parallel Poll Enable (PPE)
bus command. In order for the Signal Generator to
respond to a Parallel Poll Enable bus command it
must be assigned a single HP-IB data line by the
controller. The controller also assigns the logic
level of the bit. Both tasks can be accomplished by
the Parallel Poll Configure (PPC) bus command. If
the Signal Generator is sending the Require Ser-
vice message, it will set its assigned status bit true.
The Signal Generator can send the Status Bit
message without being addressed to talk.

The data line that the Signal Generator is assigned
to respond on can be cleared by turning the
instrument to STBY or by sending the Parallel
Poll Unconfigure (PPU) bus command.

3-43. 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 Signal Generator becomes unaddressed and
stops talking or listening.
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Table 3-7. HP-IB Program Codes

Model 8673A

Program Parameter Program Parameter

Code Code

AO AM OFF oC Output Couple

AP Level (RANGE and VERNIER) OK Output Lock Frequency
A0 AM OFF OL Front Panel Learn Mode
Al AM OFF OR Output Request Mask

A2 AM 30% 0S Output Status

A3 AM 100% PL Power Level (RANGE and VERNIER)
CF Center Frequency PO PULSE OFF

CS Clear Status PO PULSE OFF

CT Configure Trigger P1 PULSE OFF

CwW CW Frequency P2 PULSE NORM

C1 ALC INTERNAL P3 PULSE COMP

C2 ALC DIODE RA RANGE

C3 ALC PWR MTR RC Recall (RCL)

DB dB RD RANGE Down 10 dB

DF AF RFO0 RF OFF

DM dB RF1 RF ON

DN FREQ INCREMENT (Down) RL Recall (RCL)

DO FM DEVIATION OFF RM RQS Mask

DW DWELL RO RF OFF

DO FM DEVIATION OFF RS Reset Sweep

D1 FM DEVIATION OFF RU RANGE Up 10 dB

D2 FM DEVIATION .03 MHz RO RF OFF

D3 FM DEVIATION .1 MHz R1 RF ON

D4 FM DEVIATION .3 MHz SD Slave Down

D5 FM DEVIATION 1 MHz SF STEP

D6 FM DEVIATION 3 MHz SM MANUAL Sweep

D7 FM DEVIATION 10 MHz Sp STEP

FA START Sweep Frequency SS Steps (suffix)

FB STOP Sweep Frequency ST Store (STO)

FI FREQ INCR SU Slave Up

FN FREQ INCR SV Service Function

FR FREQUENCY TI Test Interface

FS AF TR Execute Trigger

F1 FREQ INCR T1 Meter LVL

GZ GHz T2 Meter AM

HZ Hz T3 Meter FM

IF FREQ INCREMENT (Up) UP FREQ INCREMENT (Up)
IP Instrument Preset VE VERNIER

KZ kHz WO SWEEP MODE OFF

KO0 AUTO PEAK OFF w0 SWEEP MODE OFF

K1 AUTO PEAK ON w1 SWEEP MODE OFF

K2 AUTO PEAK without extra settling time w2 AUTO Sweep

LE Level (RANGE and VERNIER) W3 MANUAL Sweep

L1 Front Panel Learn Mode W4 SINGLE Sweep

L2 Special Function Learn Mode W5 SINGLE Sweep: Arm Only
MG MESSAGE w6 SINGLE Sweep: Arm and Begin
MO Marker(s) OFF W7 Master Sweep

MS milliseconds w8 Slave Sweep

MZ MHz X0 Marker(s) OFF

MO Marker(s) OFF X1 Marker 1

Mi Marker 1 X2 Marker 2

M2 Marker 2 X3 Marker 3

M3 Marker 3 X4 Marker 4

M4 Marker 4 x5 Marker 5

M5 Marker 5 @A Start of Front Panel Learn Mode
NO TUNE Knob OFF @1 Prefix for Request Mask
NoO TUNE Knob OFF @2 Deferred Execution Mode
N1 TUNE Knob ON @3 Immediate Execution Mode
OA Output Active Parameter @9 Start of Special Function Learn Mode
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SECTION IV
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 the interior of
the instrument. A simpler operational test is in-
cluded in Section III 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. Table 4-1, Operation Veri-
fication, lists the tests that are recommended for
various conditions. The Operator’s Checks in Sec-
tion III should always be the first step.

NOTE

To consider the performance tests valid,
the following conditions must be met:

a. The Signal Generator must have a
I-hour warm-up for all specifications.

b. The line voltage for all instruments
except those with Option 003 must be
100, 120, 220, or 240 Vac +5%, —10%; the
line frequency must be 48 to 66 Hx.
Instruments with Option 003 have the
additional capability of operating on
line frequencies of 48 to 440 Hz, but the
line voltage is limited to a nominal 100
or 120 Vac if the line frequency is
>66 Hz.

c. The ambient temperature must be
0°C to 55°C.
4-3. CALIBRATION CYCLE

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

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

4-4. PERFORMANCE TEST RECORD

Results of the performance tests may be tabulated
in Table 4-2, Performance Test Record. The Per-
formance Test Record lists all of the performance
test specifications and the acceptable limits 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, Recommended Test Equipment.
Any equipment 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 Signal 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 time per division
would not be specified and the operator would be
expected to set that control and other controls as
required to obtain an optimum display. It is also
assumed that the technician will select the cables,
adapters, and probes (listed in Table 1-3) required
to complete the test setups illustrated in this
section.

4-1
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Table 4-1. Operation Verification

NOTE

The following table of abbreviated performance tests lists tests done after instrument repair. Doing
these tests verifies that the instrument meets all major specifications to a 90% confidence level. Ifa
higher level of confidence or a more thorough check is needed, do the entire performance tests with no

omissions.
Para. No. Performance Test Alteration Remark
4-7 Frequency Range and Omit steps 1-7. Resolution is of secondary importance if all

Resolution Tests

frequencies remain phase-locked

4-8 Output Level, Do steps 14-17 at
High Level Accuracy 4 GHz only.
and Flatness Tests Omit step 18.
4-9 Low Level Accuracy Omit test. Of secondary importance compared to

Tests difficulty of doing test

4-10 Harmonics, Subhar- Omit step 7. If within specifications at <22 GHz, fre-
monics and Multiples quencies >22 GHz normally will be
Tests within specifications

4-11 Non-Harmonically Re- Omit test. Normally within specification
lated Spurious Signals
(CW and AM Modes)
Tests

4-12 Power Line Related Omit test. Normally within specification
Spurious Signals Tests

4-13 Single-Sideband Do all testing only at 6.6 | If within specifications at 6.6 GHz, frequen-
Phase Noise Tests GHz, but at all speci- cies in other bands are normally within

fied offsets specifications

4-14 Amplitude Omit step 9. If in specification for step 8, normally with-

Modulation Tests in specification
Omit tests 11-14. Secondary importance

4-15 FM Frequency Response | Omit step 6. If in specifications at 4 GHz, normally within
Tests specification

4-16 FM Input and No change.
Meter Accuracy Tests

4-17 Incidental AM Tests Omit test. Secondary importance

4-18 Pulse Tests Omit steps 32-37. Secondary importance

4-19 Internal Time Base Omit test. Secondary importance

Aging Rate
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PERFORMANCE TESTS

4-7. FREQUENCY RANGE AND RESOLUTION TESTS

Specification

Description

Equipment

Procedure

Electrical Characteristics Performance Limits Conditions
FREQUENCY
Range 2.0 — 26.0 GHz
Resolution 1 kHz 2.0to 6.6 GHz
2 kHz 6.6 to 12.3 GHz
3 kHz 12.3to 18.6 GHz
4 kHz 18.6 to 26.0 GHz

Frequency Counter

This test checks the output frequency range and minimum resolution in each frequency
band using a frequency counter. The full frequency range is further checked by tuning
each frequency digit from O to 9 in succession.

...................... HP 5343A

Connect the equipment as shown in Figure 4-1.

8673A SYNTHESIZED FREQUENCY
SIGNAL GENERATOR COUNTER
=) 8 s 10 MHz OUT REFERENCE
S8 _ 0,9, jcamooconea] (rear panel) INPUT
£6 06 0 Eéééno_n
[;F OUTPUT 500 INPUTJ

Figure 4-1. Frequency Range and Resolution Test Setup
Select 1 kHz display resolution and external reference on the counter.

Set Signal Generator to 2.0 GHz and the output power to 0 dBm. The counter should
read 2.000 000 GHz within one count.

Set Signal Generator to 26.0 GHz. The counter should read 26.000 000 GHz within
one count.

Set Signal Generator to any other frequency of interest and check counter reading.
All readings should be within one count of the Signal Generator setting.

Set the Signal Generator to 2.0 GHz and FREQ INCR to 1 kHz. Step frequency up 1
kHz, then step it down 1 kHz while observing the counter. Ensure that the Signal
Generator output frequency is accurate within one count on the counter.

Repeat step 6 using frequencies of 8 GHz, 14 GHz, and 20 GHz, with the resolutions
of 2 kHz, 3 kHz, and 4 kHz, respectively.
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PERFORMANCE TESTS

4-7. FREQUENCY RANGE AND RESOLUTION TESTS (cont’d)

Procedure
(cont'd)

8. Set the Signal Generator frequency to 2.0 GHz. Starting with a frequency incre-

10.

11.

ment of 1 kHz, step the 1 kHz digit from 0 to 9, ensuring that the frequency is
accurate within one count on the counter, and the Signal Generator NOT ¢
LOCKED front panel LED remains off at all frequency settings.

NOTE
Fast tuning of frequency with the TUNE knob may cause the NOT ¢

LOCKED LED to momentarily flash on. This is normal, and does not
indicate a malfunction.

Repeat step 8 with a frequency increment of 10 kHz stepping the next frequency
digit from 0 to 9 and checking the frequency accuracy at each step.

Repeat step 8, increasing the frequency increment by a factor of 10 each time, until
the frequency is 2.999 999 GHz, checking the frequency at each step for accuracy of
+1 kHz at each step.

Set the frequency increment to 1 GHz and step the GHz frequency digits from 2 to
25,ending at 25.999 999 GHz, checking the frequency at each step for accuracy of +1

~kHz.

4-4



Model 8673A

PERFORMANCE TESTS

Performance Tests

4-8. OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TESTS

Specification

Electrical Characteristics

Performance Limits

Conditions

RF OUTPUT
Output Level:
Leveled Output

Option 001
Leveled Output

Option 004
Leveled Output

Option 005
Leveled Output

Remote Programming
Absolute Level
Accuracy (+15°C to
+35°C)

Manual Absolute
Level Accuracy

Flatness
(0 dBm range; +15 to
+35°C)

+8 dBm to -100 dBm
+4 dBm to -100 dBm
0 dBm to -100 dBm

+10 dBm to -10 dBm
+6 dBm to ~-10 dBm
+3 dBm to ~-10 dBm

+7 dBm to -100 dBm
+2 dBm to -100 dBm
-2 dBm to -100 dBm

+9 dBm to -10 dBm
+4 dBm to -10 dBm
+1 dBm to -10 dBm

+1.25dB
+1.00dB
+1.50 dB
+1.70 dB

+1.50 dB
+1.25dB
+1.75dB
+1.95dB

+1.75dB
+1.50dB
+2.10dB
+2.30 dB

+2.00 dB
+2.55dB
+2.85dB

Add +0.75 dB to remote
programming absolute
level accuracy

+0.75 dB
+1.00 dB
+1.25dB
+1.75dB

+15 to +35°C
2.0to 18.0 GHz
18.0 to 22.0 GHz
. 22.0to0 26.0 GHz

2.0to 18.0 GHz
18.0 to 22.0 GHz
22.0to 26.0 GHz

2.0 to 18.0 GHz
18.0 to 22.0 GHz
22.0 to 26.0 GHz

2.0to 18.0 GHz
2.0 to 18.0 GHz
22.0 to 26.0 GHz

2.0—6.6 GHz

+10 dBm output level range
0 dBm output level range
-10 dBm output level range
-20 dBm output level range

6.6—12.3 GHz

+10 dBm output level range
0 dBm output level range
-10 dBm output level range
—-20 dBm output level range

12.3—18.6 GHz

+10 dBm output level range
0 dBm output level range
-10 dBm output level range
-20 dBm output level range

18.6—26.0 GHz

0 dBm output level range
-10 dBm output level range
~20 dBm output level range

Absolute level accuracy
specifications include
allowances for detector
linearity, temperature,
flatness, attenuator accu-
racy, and measurement
uncertainty

2.0 to 6.6 GHz
2.0to 12.3 GHz
2.0to 18.6 GHz

2.0t0 26.0 GHz

4-5
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PERFORMANCE TESTS

4-8. OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TESTS (cont'd)

Description

Equipment

Procedure

High level accuracy (+13 dBm to ~20 dBm) and flatness are verified using a power
meter and sensor.

Power Meter .......covniiiiiniinennnaen. HP 436A
Power Sensor .........ooiiiiiieiiiieaaeas HP 8485A

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 Signal Generator as
shown in Figure 4-2.

8673A SYNTHESIZED

SIGNAL GENERATOR POWER METER
R —
o= feied & 558
? (o] 0® © O an amnu: PBWER
tRF SENSOR J SENSOR
OUTPUT —

T
Figure 4-2. High Level Accuracy and Flatness Test Setup

3. Set the Signal Generator frequency to 2.0 GHz and the output level range to
+10 dBm.

4. Adjust the VERNIER control to give a power meter reading of +8 dBm.
5. Peak the Signal Generator output with the AUTO PEAK key.

6. Tunethe Signal Generator in 100 MHz steps from 2to 18 GHz, adjusting the power
meter’s calibration factor and recording the frequency at which minimum power
occurs. Reset VERNIER to +8 dBm at the recorded frequency to ensure that the
minimum specified power level can be met.

Frequency

7. Setthe Signal Generator power to +4 dBm at 18.100 002 GHz. Step the frequency in
100 MHz steps from 18.100 002 to 22 GHz, adjusting the power meter’s calibration
factor and recording the frequency at which minimum power occurs. Reset VER-
NIER to +4 dBm at the recorded frequency to ensure that the specified minimum
power level can be met.

Frequency

8. Set the Signal Generator power to 0 dBm at 22.1 GHz and step the frequency in
100 MHz steps from 22.1 to 26 GHz, adjusting the power meter’s calibration factor
and recording the frequency at which minimum power occurs. Reset VERNIERto 0
dBm at the recorded frequency to ensure that the minimum specified power level
can be met.

Frequency
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4-8. OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TESTS (cont’d)

Procedure
{cont’'d)

Level Flatness

9.

Set frequency to 2 GHz, output level to -5 dBm, and power meter to dB Relative.
Tune to 6.6 GHz in 100 MHz steps and record the minimum and maximum power
outputs. Maximum variation should be within 1.5 dB (highest point to lowest
point). Continue to tune to 12.3 GHz. Maximum variation should be within 2 dB.
Continue on and tune to 18.6 GHz and note level variation. Maximum should be
within 2.5 dB. Continue and tune to 26 GHz where maximum variation should be
within 3.5 dB.

NOTE

The plus and minus specification for power output is not referenced to a

particular frequency. The specification, rather, represents the total
power variation over the entire frequency range.

2.0 — 6.6 GHz +£0.75dB Minimum
Maximum
Total Variation 1.50dB

2.0 —12.3GHz +1.00dB Minimum
Maximum
Total Variation 2.00dB

2.0 —18.6 GHz +1.25dB Minimum
Maximum
Total Variation 2.50dB -

2.0 — 26.0 GHz +1.75 dB Minimum S
Maximum »
Total Variation 3.50dB - -

High Level Accuracy Test

10.

11.

12.

13.

14.

15.

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

Connect the power sensor to the RF OUTPUT connector of the Signal Generator.

Setthe Signal Generator frequency to 2.0 GHz and adjust the VERNIER control to
give a reading of +8 dBm on the instrument’s OUTPUT LEVEL meter.

Peak the Signal Generator output with the AUTO PEAK key.

Tune the Signal 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.
The power meter readings should be within the limits specified in Table 4-2,
Performance Test Record.

Set the Signal Generator frequency to 2.0 GHz and adjust the VERNIER control to
give a reading of +3 dBm on the instrument’s OUTPUT LEVEL meter.

4-7
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PERFORMANCE TESTS

4-8. OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS TESTS (cont'd)

Procedure 16. Tune the Signal Generator in 2 GHz steps from 2 to 22 GHz. Set the power meter’s

(cont’d) calibration factor appropriately and record the power output at each frequency.
The power meter readings should be within the limits specified in Table 4-2,
Performance Test Record.

17. Repeat steps 15 and 16 for power levels of 0, -5 and —10 dBm in the 0 dBm range,
stepping from 2 to 26 GHz in 2 GHz steps.

18. Repeatsteps 15 and 16 for power levels of -10 dBm and 20 dBm in the ~10 dBm and
~20 dBm ranges respectively.

4-8
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Performance Tests

4-9. LOW LEVEL ACCURACY TESTS

Specification

Description

Equipment

Procedure

acy (+15 to +35°C)

Manual Absolute
Level Accuracy

+0.1 dB per 10 dB step

+2.25dB
+0.1 dB per 10 dB step

+2.70 dB
+0.2 dB per 10 dB step

+3.30 dB
+0.2 dB per 10 dB step

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

Electrical Characteristics Performance Limits Conditions
RF OUTPUT
Remote Programming 2.0—6.6 GHz
Absolute Level Accur- +2.00 dB -30 dBm output level range

<-30 dBm output level range

6.6—12.3 GHz
~30 dBm output level range
<-30 dBm output level range

12.3—18.6 GHz
-30 dBm output level range
<-30 dBm output level range

18.6—26.0 GHz
-30 dBm output level range
<~30 dBm output level range

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

Low level accuracy (-30 dBm and below) is verified using a local oscillator and mixer to
produce a 100 kHz IF signal. The IF signal is then amplified and its level read on a
spectrum analyzer.

PowerMeter ............................. HP 436A

Power Sensor ............. ... .0 . ... ..., HP 8485A

Local Oscillator .......................... HP 8673A

Mixer ......ccoiiiiii RHG DMS1-26
Spectrum Analyzer ...................... HP 8556A/8552B/141T
40 dB Amplifier ................ ... .. ..... HP 8447F

20 dB Attenuator ............. . ... ...... HP 8493C Option 020

1. Calibrate and zero the power meter in the dBm mode.
2. Connect the equipment as shown in Figure 4-3.

NOTE
Connect the mixer directly to the local oscillator to avoid any power loss.

4-9
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PERFORMANCE TESTS

4-9. LOW LEVEL ACCURACY TESTS (cont'd)

Procedure 8673A SYNTHESIZED
(cont'd) SIGNAL GENERATOR LOCAL OSCILLATOR
T
1',: OUTPUT MIXER RF OUTPUT
- STEPS
V'step2 20 dB IF =100 kHz
sgwgs ATTENUATOR
SENSOR SPECTRUM ANALYZER
40 4B
POWER METER AMPLIFIER
| INPUT
INPUT OUTPUT

Figure 4-3. Low Level Accuracy Test Setup

3. Set the Signal Generator frequency to 2.0 GHz, RANGE to -20 dBm, and set the
VERNIER for 0 dB.

4. Peak the Signal Generator power with the AUTO PEAK key.
5. Adjust the VERNIER for a power meter reading of ~20 dBm +0.01 dB.

6. Disconnect the power meter and connect the Signal Generator to the mixer as
shown in Figure 4-3.

7. Set the local oscillator to a frequency 100 kHz +1 kHz higher than the Signal
Generator setting in step 3. Set the local oscillator output power to maximum but
not greater than +8 dBm.

8. Set the resolution bandwidth on the spectrum analyzer to 300 kHz or less. Set the

vertical sensitivity so that the amplitude of the 100 kHz IF signal is set to the center

. horizontal graticule as a reference. This calibrates the center graticule line for an
absolute reference power level of ~20 dBm.

9. Settherangeofthe Signal Generator 10 dB lower and adjust the Signal Generator’s
VERNIER for a meter reading of 0 dB.

10. Set the spectrum analyzer reference level 10 dB lower with the IF sensitivity
control. This should bring the signal level back up near the center graticule line.

4-10
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4-9. LOW LEVEL ACCURACY TESTS (cont'd)

Procedure 11.

(cont’d)

12.

13.

14.
90 dBm.

15.

Read the difference between the new signal level and the center reference graticule
line. Calculate the actual power as follows:

Level set in step 9.
+ Difference measured in step 11.
Actual level.

The actual level calculated should be within the limits listed in Table 4-2, Perform-
ance Test Record.

Repeat steps 9 through 11, with Signal Generator settings of -30 dBm through
-50 dBm in step 3.

Note the Signal Generator’s signal level (at-50 dBm) on the spectrum analyzer display.
This will be a reference for step 14. Remove the 20 dB attenuator, set the spectrum
analyzer IF sensitivity 20 dB higher, and set the vertical sensitivity to the same
reference level.

Repeat steps 9 through 11 with Signal Generator settings of 60 dBm through
Repeat steps 3 through 14 for Signal Generator frequencies of 10 GHz, 14 GHz, and

20 GHz, or select a frequency of interest in each of the following ranges: 6.6 to
12.3 GHz, 12.3 to 18.6 GHz, and 18.6 to 26.0 GHz.

4-11
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4-10. HARMONICS, SUBHARMONICS, & MULTIPLES TESTS

Specification
Electrical Characteristics

Performance Limits Conditions

SPECTRAL PURITY

Harmonics

Subharmonics and
and Multiples Thereof

<-40 dBc Up to 26 GHz; output level
meter readings <0 dB on
0 dBm range and below
<-25 dBc 2.0 to 18.6 GHz
<-20 dBc 18.6 to 26.0 GHz

Description In this test a spectrum analyzer is used to observe the amplitude of various harmonics
of the Signal Generator. In the multiplied bands, subharmonics and multiples (har-
monics of the unmultiplied signal) are checked. Reasonable care must be taken to
ensure that the harmonics being measured are not generated in the spectrum analyzer
or external mixer.

Measurements are made directly, except for harmonics above 22 GHz, where an exter-
nal mixer is used.

Equipment Spectrum Analyzer ...................... HP 8569B/11517A Option E80

Procedure 1. Connect the Signal Generator RF OUTPUT to the input of the spectrum analyzer

as shown in Figure 4-4.
SPECTRUM ANALYZER
8673A SYNTHESIZED
SIGNAL GENERATOR
3 I::j g [ —
TR
K T MIXER
I\ RF OUTPUT 500 INPUT| |EXT MI
| \STEP1 APC 3.5 CABLE e
ISTEP 6 Y
| -22 Gz ONLY) MIXER v
ADAPTER
— r RF @Lo A
J S JL S IF
WAVEGUIDE-COAX TAPER
ADAPTER SECTION

Figure 4-4. Harmonics, Subharmonics, and Multiples Test Setup

2. Set the Signal Generator to 4.000 GHz, RANGE to 0 dBm, and VERNIER to 0 dB.

4-12
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4-10. HARMONICS, SUBHARMONICS, & MULTIPLES TESTS (cont’d)

Procedure 3. Set the spectrum analyzer controls to display the fundamental signal. Set the
(cont’'d) resolution bandwidth to 10 kHz and the input attenuation to 40 dB. Adjust the log
reference level to set the signal to the top graticule line of the display.

4. Tune the Signal Generator to 2.000 GHz. The second harmonic, now at 4.000 GHz,
viewed on the analyzer display, should be greater than 40 dB below the reference.

5. Repeat steps 2 through 4, at the other Signal Generator frequencies listed, to check
each harmonic, subharmonic, and multiple listed in the table below, except for
harmonics that are above 22 GHz.

NOTE

This procedure may be repeated for any fundamental frequency of
interest within the Signal Generator frequency range.

6. Connect the equipment as shown in Figure 4-4 using the external mixer and
adapter. Select the 14.5 to 26.6 GHz band on the spectrum analyzer, and
adjust the bias current for optimum signal on the display.

7. Repeat steps 2 through 4, with the Signal Generator set to 12 GHz, to check
harmonics at 24 GHz.

Harmonics, Subharmonics, and Multiples

Gi?\te?;?nnra:o Check Harmonic Levels at:

FUNDAMENTAL HARMONIC SUBHARMONIC MULTIPLES
(GHz) (GHz) 1/4 1/3 1/2 2/3 3/4
2.0000 4.0000
4.0000 8.0000
6.0000 12.0000
8.0000 16.0000 4.0000

10.0000 20.0000 5.0000
12.0000 24.0000 6.0000
14.0000 4.6667 9.3333
16.0000 5.3333 10.6667
18.0000 6.0000 12.0000
20.0000 5.0000 10.0000 15.0000
22.0000 5.5000 11.0000 16.5000
24.0000 6.0000 12.0000 18.0000
26.0000 6.5000 13.0000 19.5000
LIMITS <-40 dBc <-25dBc 2.0to 18.6 GHz

<-20 dBc above 18.6 GHz
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4-11. NON-HARMONICALLY RELATED SPURIOUS SIGNALS (CW AND AM MODES) TESTS

Specification
Electrical Characteristics Performance Limits Conditions
SPECTRAL PURITY
Spurious: CW and AM modes
Non-Harmonically <-70 dBc 2.0 to 6.6 GHz
Related <-64 dBc 6.6 to 12.3 GHz
<-60 dBc 12.3 to 18.6 GHz
<-58 dBc 18.6 to 26.0 GHz
Description A spectrum analyzer, calibrated for -50 dBc, is tuned to any frequency from 2 to 26 GHz

in search of spurious signals.

NOTE

The non-harmonically related spurious signals will always increase in
amplitude above 6.6 GHz, due to multiplication in the internal YIG
tuned multiplier. The increase is determined by a strict mathematical
relationship. Therefore, satisfactory performance in the 2 to 6.6 GHz
range will always ensure meeting the less stringent specification in the
multiplied ranges, that is, from 6.6 to 26.0 GHz.

Equipment Spectrum Analyzer ...................... HP 8569B

Procedure 1. Connect the Signal Generator RF OUTPUT to the input of the spectrum analyzer
as shown in Figure 4-5.

SPECTRUM ANALYZER
8673A SYNTHESIZED
SIGNAL GENERATOR
=1 0 C——)
R o
500 INPUT
APC 3.5 CABLE J

Figure 4-5. Non-Harmonically Related Spurious (CW and AM Modes) Test Setup
2. Setthe Signal Generator to 3.000 GHz, RANGE to-50dBm, and VERNIER to +3 dB.

3. 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. Setthe spectrum ahalyzer controls so that the carrier signal is at the top graticule
line.

5. Increase the Signal Generator output to +3 dBm. Do not adjust the spectrum
analyzer amplitude calibration. The top graticule line now represents -50 dBec.
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4-11. NON-HARMONICALLY RELATED SPURIOUS SIGNALS (CW AND AM MODES) TESTS
(cont'd)

Procedure

6. Tune the spectrum analyzer to any desired frequency in search of non-harmoni-
(cont’d)

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 Frequency

7. Repeat step 2 through 6 for any desired carrier frequency from 2 to 6.6 GHz. Record
the results. (Checking non-harmonically related spurious signals from 2.0 to

6.6 GHz provides a high level of confidence that the instrument meets its published
specifications from 2 to 26 GHz.)

Spurious Signal Spurious Signal
Carrier Frequency Frequency Frequency
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4-12. POWER LINE RELATED SPURIOUS SIGNALS TESTS

Specification

Description

Equipment

Procedure

Electrical Characteristics Performance Limits Conditions
SPECTRAL PURITY
Power line related and 2.0—6.6 GHz
fan rotation related ~50 dBe <300 Hz offset from carrier
within 5 Hz below line -60 dBc 300 Hz to 1 kHz offset from
frequencies and carrier
multiples therof -65 dBe >1 kHz offset from carrier
6.6—12.3 GHz
-44 dBc <300 Hz offset from carrier
-54 dBe 300 Hz to 1 kHz offset from
carrier
-59 dBc >1 kHz offset from carrier
12.3—18.6 GHz
-40 dBc <300 Hz offset from carrier
-50 dBe 300 Hz to 1 kHz offset from
carrier
-55 dBe >1 kHz offset from carrier
18.6—26.0 GHz
-38 dBe <300 Hz offset from carrier
-48 dBc¢ 300 Hz to 1 kHz offset from
carrier
-53 dBe¢ >1 kHz offset from carrier

The RF output of the Signal Generator is mixed with a local oscillator to obtain a
20‘kkHz IF signal. The line related sidebands are observed on a spectrum analyzer.

NOTE

The Signal Generator and local oscillator are isolated from vibration on
a two-inch thick foam pad. The Signal Generator must be operated
from a separate power line source (52 to 58 Hz) in order to differentiate
its spurious signals from other line related spurious signals.

Local Oscillator .......................... HP 8673A
Spectrum Analyzer (5 Hz—50 kHz) ....... HP 3580A
Mixer ........c. i RHG DMS1-26
Variable Frequency AC Power Source .... 501TC/800T,

California Instruments

1. PlacetheSignal Generator on a 2-inch foam pad. Connect the equipment as shown
in Figure 4-6.

NOTE
Connect the mixer directly to the local oscillator to avoid any power loss.
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PERFORMANCE TESTS

4-12. POWER LINE RELATED SPURIOUS SIGNALS TESTS (cont’d)

Procedure

(cont'd) 8673A SYNTHESIZED

SIGNAL GENERATOR LOCAL OSCILLATOR

RE FOAM PAD RF FOAM PAD

OUTPUT M|XEH OuUTPUT
ar o SPECTRUM ANALYZER
/
IF
INPUT

Figure 4-6. Power Line Related Spurious Signals Test Setup
2. Set the Signal Generator to 3000 MHz at -20 dBm with all modulation off.
3. Set the local oscillator to 3000.020 MHz at +7 dBm.

4. Setthespectrum analyzer start frequency to 20 kHz, resolution bandwidth to 3 Hz.
5. Set the spectrum analyzer frequency span per division to 50 Hz. Set the spectrum
analyzer controls so the peak of the 20 kHz signal is at the top graticule line. Verify
that the line related harmonics of the Signal Generator do not exceed the values

shown below. Record the highest spurious signal level in each offset band.
2.0 — 6.6 GHz <300Hzoffset ______ -50dBc
J00Hz —1kHzoffset 60 dBc

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

2.0 — 6.6 GHz >1kHzoffset ___ -65dBc

7. Set the Signal Generator and the local oscillator to 7000 MHz and 7000.020 MHz
respectively.
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PERFORMANCE TESTS

4-12. POWER LINE RELATED SPURIOUS SIGNALS TESTS (cont'd)

Procedure 8.
{cont'd)

10.

11.

12.

13.

14.

15.

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 harmonics of the Signal Generator do not exceed the
values shown in the table. Record the highest spurious signal level in each offset
band.

6.6 —12.3 GHz <300 Hz offset frequency__________ Level___ -44dBc
300 Hz — 1 kHz offset frequency______ Level ___ -54dBec

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

6.6 —123GHz >1kHzoffsetfrequency _______ Level ____ -59dBc

Set the Signal Generator and the local oscillator to 16 000 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 harmonics of the Signal Generator do not exceed the values shown
in the table. Record the highest spurious signal level in each offset band.

123 — 18.6 GHz <300 Hz offset frequency _______ Level _____ -40dBc
300 Hz — 1 kHz offset frequency ____V Level ________ -50dBc

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

123 —18.6 GHz >1 kHz offset frequency _________ Level _____ -55dBc

Set the Signal Generator and the local oscillator to 20 000 MHz and 20 000.020 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
thelinerelated harmonics of the Signal Generator do not exceed the values shown in
the table. Record the highest spurious signal level in each offset band.

18.6 — 26.0 GHz <300 Hz offset frequency . Level _______ -38dBc

300 Hz — 1 kHz offset frequency ___ Level _______-48dBc

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

18.6 — 26.0 GHz >1 kHz offset frequency________ Level ____-53dBc
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PERFORMANCE TESTS

4-13. SINGLE-SIDEBAND PHASE NOISE TESTS

Specification

Description

Equipment

Electrical Characteristics Performance Limits Conditions
SPECTRAL PURITY

Single-sideband 2.0 — 6.6 GHz

Phase Noise -58 dBe 10 Hz offset from carrier

(1 Hz bandwidth; -70 dBe¢ 100 Hz offset from carrier

CW mode) -78 dBc 1 kHz offset from carrier
-86 dBc 10 kHz offset from carrier
-110 dBc 100 kHz offset from carrier

6.6 — 12.3 GHz

-52 dBe 10 Hz offset from carrier
-64 dBe 100 Hz offset from carrier
-72 dBe 1 kHz offset from carrier
-80 dBc 10 kHz offset from carrier
-104 dBe 100 kHz offset from carrier

12.3 — 18.6 GHz

-48 dBc 10 Hz offset from carrier
-60 dBc 100 Hz offset from carrier
-68 dBc 1 kHz offset from carrier
-76 dBc 10 kHz offset from carrier
-100 dBc 100 kHz offset from carrier

18.6 — 26.0 GHz

-46 dBc 10 Hz offset from carrier
-58 dBc 100 Hz offset from carrier
-66 dBc 1 kHz offset from carrier
~74 dBc 10 kHz offset from carrier
-98 dBc 100 kHz offset from carrier

The RF output of the Signal Generator is mixed with a local oscillator to obtain a
40 kHz or 200 kHz IF signal. The noise sidebands are observed on a spectrum analyzer.
Correction factors are applied to compensate for using the spectrum analyzer in the log

mode, for local oscillator noise contributions, and for using bandwidths wider than
1 Hz.

NOTE

Normally, phase quadrature needs to be maintained between the Signal
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 Oscillator .......................... HP 8673A

Spectrum Analyzer (5 Hz — 50 kHz) ...... HP 3580A

Spectrum Analyzer (20 Hz — 300 kHz) .... HP 8556A/8552B/141T
MIXEr o\ttt RHG DMS1-26
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PERFORMANCE TESTS

4-13. SINGLE-SIDEBAND PHASE NOISE TESTS (cont’d)

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 requries 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
I Hz noise equivalent bandwidth. The noise equivalent bandwidth for
HP spectrum analyzers is 1.2 times the 3 dB bandwidth.

For a 3 Hz bandwidth, the correction factor for the normalized mea-
surement bandwidth would be:

Normalizing Factor dB =10 log (1.2 X 3 Hz/1Hz)
=5.56 dB.

The total correction for 3 Hz bandwidth would be:
True measurement (dBc) = Reading (dBc) —5.56 + 2.5 -3 = —6.06 dB.

Procedure 1. Setthe5 Hz — 50 kHz spectrum analyzer’s display to 40 kHz, bandwidth to 1 kHz,
and frequency span per division to 5 Hz.

2. Connect the equipment as shown in Figure 4-7.

NOTE

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

SPECTRUM ANALYZER
B673A SYNTHESIZED
LOCAL OSCILLATOR SIGNAL GENERATOR
[ ) g (-] Sam—
RF OUTPUT MIXER JVRF QUTPUT INPUT
l ; RF .
LO <

IF

Figure 4-7. Single-Sideband Phase Noise Test Setup
3. Set the Signal Generator to 6600 MHz at -20 dBm.

4. Set the local oscillator to 6599.960 MHz at +8 dBm.
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PERFORMANCE TESTS

4-13. SINGLE-SIDEBAND PHASE NOISE TESTS (cont'd)

Procedure 5.
(cont'd)

10.

11.

12.

13.

14.

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

Observe the noiselevel 10 Hz from the carrier. It should be greater than 58 dB below
the carrier. Record the measured level.

Measured
Correction -1.30dB
Actual level

Setthe Signal Generator and the local oscillator to 12300 MHz and 12 299.960 MHz
respectively.

Observe the noise level 10 Hz from the carrier. It should be greater than 52 dB below
the carrier. Record the measured level.

Measured
Correction -1.30dB
Actual level

Set the Signal Generator and the local oscillator to 18 600 MHz and 18 599.960 MHz
respectively.

Observe the noise level 10 Hz from the carrier. It should be greater than 48 dB below
the carrier. Record the measured level.

Measured
Correction -1.30dB
Actual level

Set the Signal Generator and the local oscillator to 26 000 MHz and 25999.960 MHz
respectively.

Observe the noise level 10 Hz from the carrier. It should be greater than 46 dB below
the carrier. Record the measured level.

Measured
Correction -1.30dB
Actual level

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

Repeat steps 3 through 12 except observe the noise 100 Hz from the carrier. Record
the results below.

Frequency Limit Measured Correction Actual
6600 MHz -70 dBc —_— -6.06 dB =

12 300 MHz -64 dBc -  -6.06dB=

18 600 MHz -60 dBc —_— -6.06 dB =

26 000 MHz -58 dBc - -6.06 dB =
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4-13. SINGLE-SIDEBAND PHASE NOISE TESTS (cont’d)

Procedure 15.

(cont'd)

16.

17.

18.

19.

20.

21.

22,

23.

24.

For the remainder of the prcedure, use the 20 Hz — 300 kHz spectrum analyzer. Set
the spectrum analyzer bandwidth to 30 Hz and frequency span per division to
200 Hz. The 30 Hz bandwidth requires 16.06 dB correction.

Set the Signal Generator and the local oscillator to 6600 MHz and 6599.800 MHz
respectively.

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 dBc.)

Observe the noise level 1 kHz from the carrier. It should be greater than 78 dB below
the carrier. Record the measured level.

Measured
Correction -16.06 dB

Actual Level

Set the Signal Generator and the local oscillator to 13 300 MHz and 12 299.800 MHz
respectively.

Observe the noise level 1 kHz from the carrier. [t should be greater than 72 dB below
the carrier. Record the measured level.

Measured
Correction -16.06 dB

Actual Level _

Set the Signal Generator and the local oscillator to 18 000 MHz and 17 999.800 MHz
respectively.

Observe the noise level 1 kHz from the carrier. It should be greater than 68 dB below
the carrier. Record the measured level.

Measured
Correction -16.06 dB

Actual Level

Set the Signal Generator and the local oscillator to 26 000 MHz and 25 999.800 MHz
respectively.

Observe the noise level 1 kHz from the carrier. It should be greater than 66 dB below
the carrier. Record the measured level.

Measured
Correction -16.06 dB

Actual Level
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4-13. SINGLE-SIDEBAND PHASE NOISE TESTS (cont’d)

Procedure 25. Setthe spectrum analyzer controls for a bandwidth of 300 Hz and a frequency span
(cont’'d) per division of 2 kHz. Using a 300 Hz bandwidth requires a 26.06 dB correction
factor.

26. Repeat steps 16 through 24 except observe the noise 10 kHz from the carrier. Record
the results below.

Frequency Limit Measured Correction Actual
6600 MHz -86 dBc - -26.06dB=

12 300 MHz -80 dBc - -26.06dB=

18 600 MHz ~76 dBc¢ - -26.06 dB =

26 000 MHz -74 dBc - ~26.06 dB =

27. Set the spectrum analyzer controls for a bandwidth of 3 kHz and a frequency span
per division of 20 kHz. Using a 3 kHz bandwidth requires a 36.06 dB correction
factor.

28. Repeat steps 16 through 24 except observe the noise 10 kHz from the carrier. Record
the results below.

Frequency Limit Measured Correction Actual
6600 MHz -110 dBec —_— -36.06 dB =

12 300 MHz -100 dBc —_  -36.06 dB =

18 600 MHz -100 dBc —_ -36.06 dB =

26 000 MHz - 98 dBc - -36.06 dB =
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4-14. AMPLITUDE MODULATION TESTS

Specification

Description

Equipment

Electrical Characteristics Performance Limits Conditions
AMPLITUDE MODULATION
Depth 0 to 75% 2.0 to 18.0 GHz; 0 dBm
(+15°C to +35 °C) maximum carrier level
0 to 75% 18.0 to 24.0 GHz; -3 dBm
maximum carrier level
0 to 50% 24.0 to 26.0 GHz; -5 dBm

maximum carrier level

Rates 20 Hz to 100 kHz 3 dB bandwidth, 30% depth
Sensitivity 30%/V and 100%/V ranges | Maximum input 1 Vpk into
(% AM per Vpk) 600 ohms nominal; AM

depth is linearly controlled
by varying input level

between 0 and 1V peak

Indicated Meter +7% of reading +3% of range | 100 Hz to 10 kHz rates
Accuracy
Accuracy Relative to +4% of reading +2% of range | 100 Hz to 10 kHz rates
External AM Input
Level
Incidental Phase <0.4 radians 2.0 t0 6.6 GHz
Modulation <0.8 radians 6.6 t0 12.3 GHz
(100 Hz to 10 kHz rates; <1.2 radians 12.3 to 18.6 GHz
30% depth) <1.6 radians . 18.6 to 24.0 GHz

<2.0 radians 24.0 to 26.0 GHz

Incidental FM Incidental phase

modulation X fyy0d

The Signal Generator under test is amplitude modulated with an audio source and
mixed down with a local oscillator to produce a modulated 500 MHz IF. The AM depth,
accuracy and incidental phase modulation are then measured on the modulation
analyzer. The detected audio output from the modulation analyzer is then measured
using an audio analyzer. A 0 dB reference is stored at a 1 kHz rate, and therate stepped
from 20 Hz to 100 kHz to measure the AM bandwidth.

Local Oscillator ..., HP 8673A

1Y 030 U RHG DMS1-26
Audio Analyzer (and Source) ............. HP 8903A
Modulation Analyzer .................... HP 8901A

6 dB Attenuator ........... . ... HP 8493C Option 006
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4-14. AMPLITUDE MODULATION TESTS (cont'd)

Procedure
1.

Meter Accuracy

Connect equipment as shown in Figure 4-8.

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

AUDIO 8673A SYNTHESIZED
ANALYZER SIGNAL GENERATOR LOCAL OSCILLATOR
=1 o C—
7 §O.g'% e o 228 0,
bjTPUT INPUT] R JAM IN RF OUTPUT
OUTPUT
6dB
ATTENUATOR MIXER
RF Lo
)
IF
MODULATION
ANALYZER
INPUT
MODULATION
& OUTPUT

6.

Figure 4-8. AM Modulation Test Setup

Set the Signal Generator under test to 0 dBm at 6.6 GHz frequency, internal ALC,
AM to 100% range, and FM off.

Set the local oscillator to 5.7 GHz at +8 dBm with all modulation off.
Select AM mode on modulation analyzer.

Set the audio source to 1 kHz, and output level to approximately 0.35 Vrms. Fine
tune the level to achieve 50% AM as read on modulation analyzer.

The AM meter should indicate 50% AM +6.5% on the instrument under test.

Accuracy Relative to External AM Input

7.

Set the audio source to 10 kHz frequency and 0.530 Vrms. This corresponds to 75%
AM depth.

Read the actual AM depth on the modulation analyzer. Complete the following table
and ensure all measurement data points are within the specified limits.
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Model 8673A

4-14. AMPLITUDE MODULATION TESTS (cont’d)
Procedure Signal Generator Local Oscillator Modulation AM Low Actual High
(cont'd) Frequency Frequency Rate Depth | Limit Depth Limit
6.6 GHz 6.1 GHz 10 kHz 75% 70% - 80%
6.6 GHz 6.1 GHz 1 kHz 75% 70% P 80%
6.6 GHz 6.1 GHz .1kHz 75% 70% [ 80%
10 GHz 9.5 GHz 10 kHz 75% 70% - 80%
14 GHz 13.5 GHz 10 kHz 75% 70% R 80%
18.6 GHz 18.1 GHz 10 kHz 75% 70% [ 80%
22 GHz 21.5 GHz 10 kHz 75% 70% I 80%
9. Set the audio source level to 0.354 Vrms and perform the measurement below.
26 GHz 25.5 GHz 10 kHz 50% 46% - 54%

Incidental Phase Modulation

'10. Setthe Signal Generator under testto0dBm at 6.2 GHz, internal ALC, AM to 100%
range, and FM off.

11. Set the local oscillator to 5.7 GHz at +8 dBm with all modulation off.
12. Select AM mode on modulation analyzer.

13. Set audio source to 10 kHz and output level to obtain 30% AM.

14. Press the Phase Mod key on the modulation analyzer. The incidental phase modu-

lation should be less than 0.4 radians. Complete the remainder of the measure-
ments in the table below.

Signal Generator Local Oscillator incidental Phase Modulation
Frequency Level Frequency Level Limit Actual
6.2 GHz 0 dBm 5.7 GHz +8 dBm <0.4 radians
12.3 GHz 0dBm 11.8 GHz +8 dBm <0.8 radians
18.0 GHz 0 dBm 17.5 GHz +8 dBm <1.2 radians
24.0 GHz -5 dBm 23.5 GHz 0 dBm <1.6 radians
26.0 GHz -5dBm 25.5 GHz 0 dBm <2.0 radians
AM Rates

15. Connect the modulation analyzer detected audio output to the input of the

16.

17.

18.

audio analyzer.

Set the Signal Generator to 0 dBm at 4 GHz, internal ALC, AM to 100% range, and
FM off.

Set the local oscillator to 3.5 GHz at +8 dBm with all modulation off.

Select AM mode on the modulation analyzer.
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4-14. AMPLITUDE MODULATION TESTS (cont’d)

Procedure 19. Setthe audiosourcetol kHz rate, atalevel of 0.212 Vrms. This corresponds to 30%
(cont’'d) AM modulation depth.

20. Set audio analyzer to read the amplitude of the input signal.

21. Set the audio analyzer to the dB relative mode using the input signal from the

modulation analyzer as a 0 dB reference.

22. Setthe audio source to 20 Hz and step the frequency up to 100 kHz. Ensure that the
input signal level as read on the audio analyzer does not change more than +3 dB
from the reference at any frequency from 20 Hz to 100 kHz.

23. Repeat steps 5 through 7 for the frequencies and levels listed below.

Modulation Level
Signal Generator | Signal Generator | Local Oscillator
Frequency Level Frequency AM Depth Frequency Change
4.0 GHz 0dBm 3.5 GHz 30%
6.7 GHz 0dBm 6.2 GHz 30%
15.0 GHz 0dBm 14.5 GHz 30%
24.0 GHz -3 dBm 23.5 GHz 30%
26.0 GHz -3dBm 25.5 GHz 30%
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4-15. FM FREQUENCY RESPONSE TESTS
Specification
Electrical Characteristics Performance Limits Conditions

FREQUENCY MODULATION

Frequency Response +2dB
Relative to a 100 kHz

Rate +2 dB

100 Hz to 3 MHz, 30 and
100 kHz/V ranges

3 kHz to 3 MHz, 0.3, 1, 3,
and 10 MHz/V ranges

Description The test oscillator is tuned to 100 kHz and the output level is adjusted to obtain a Bessel
(first carrier) null (2.404). The output level and the 100 kHz rate are the references for
later calculations. At other modulation rates, the output level is set and measured for
the first carrier null. The measured voltage and the rate are then compared to the
established reference to determine frequency response.

Equipment Spectrum Analyzer ...................... HP 8569B
Test Oscillator ........................... HP 651B
Frequency Counter ............ P "HP 5343A
ACVoltmeter ............................ HP 400E

Procedure 1. Connect the equipment as shown in Figure 4-9.

SPECTRUM ANALYZER

8673A SYNTHESIZED

TEST OSCILLATOR SIGNAL GENERATOR

al ] § o T
BNC RF FMIN 500
6000 Lson TEE  OQUTPUT J INPUT

ain
\_
FREQUENCY COUNTER AC VOLTMETER
o

S

Figure 4-9. FM Frequency Response Test Setup

Setthe Signal Generator to 4 GHz at 0 dBm. Adjust the spectrum analyzer controls

to display the RF signal. Set the frequency span per division to 100 kHz. Set other

controls as needed for a calibrated display.

Set FM DEVIATION to 10 MHz. Tune the test oscillator to 100 +1 kHz.
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PERFORMANCE TESTS

4-15. FM FREQUENCY RESPONSE TESTS (cont'd)

Procedure 4. Adjustthetest oscillator voltage to obtain the first carrier null. The voltage should
(cont’d) be about 0.017 Vrms. Record the voltmeter reading in the following table.

5. Tune the test oscillator to 3 kHz and adjust the output voltage to obtain the first
carrier null. Record the measured frequency and voltage in the table.

6. Repeat step 5 for each of the remaining frequencies in the table.

FM Rate Measured Frequency Measured Voltage Calculated
(in kHz) (fy: in kHz) Vy (mVrms] Response (in dB)

3

30 - -
100 100.0 - 0
300
1000
3000

7. Use the following equation to calculate FM frequency response:
Vx fx
dB = 20 log W =20 log 100 kia
where dB = the calculated frequency response

V = the voltage measured at fy

V100 kHz = the reference voltage measured at 100 kHz
fy = the measured frequency.
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4-16. FM INPUT AND METER ACCURACY TESTS
Specification
Electrical Characteristics Performance Limits Conditions
FREQUENCY MODULATION
Maximum Peak The smaller of 10 MHz or 2.0 to 6.6 GHz
Deviation frmod X 5
The smaller of 10 MHz or 6.6 to 12.3 GHz
fmod X 10
The smaller of 10 MHz or 12.3 to 18.6 GHz
fmod X 15
The smaller of 10 MHz or 18.6 to 26.0 GHz
fmod X 20
Sensitivity Maximum input 1 Vpk into All ranges; peak deviation

(peak deviation per Vpk) 50 ohms nominal

Indicated Meter
Accuracy

+12% of reading +3% of
range

Accuracy Relative to
External FM Input
Level

+7% of reading +3% of range

is linearly controlled by
varying input level between
0and 1 Vpk

100 kHz rate

100 kHz rate

Description

The output of the Signal Generator is mixed with a local oscillator to produce a

500 MHz IF signal. A modulation analyzer measures the FM characteristics of the IF

signal.

Equipment Modulation Analyzer .................... HP 8901A
Test Oscillator ...............cciiiiia... HP 651B
MiXer ..ottt RHG DMS1-26
Local Oscillator .......................... HP 8673A
Digital Voltmeter ........................ HP 3455A
Frequency Counter ...................... HP 5340A

Procedure 1. Connect the equipment as shown in Figure 4-10.

NOTE

Connect the mixer directly to the local oscillator to avoid any power loss.
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4-16. FM INPUT AND METER ACCURACY TESTS (cont'd)

Procedure
(cont’'d)
8673A SYNTHESIZED
TEST OSCILLATOR SIGNAL GENERATOR LOCAL OSCILLATOR
ol J§ .o
RF FM IN RF
-Er”EQEC ouTPUT RF OUTPUT
[}3 / " MODULATION
ANALYZER
DIGITAL
VOLTMETER
Ao INPUT

Figure 4-10. FM Input and Meter Accuracy Test Setup

Set the instrument under test to -5 dBm at 2 GHz and the local oscillator to +8 dBm
at 2.5 GHz. Press the frequency key on the modulation analyzer to verify that the [F

is 500 MHz. (The actual IF used is not critical but merely verifies that the setup is
working.)

Set the test oscillator to 100 kHz rate. Adjust the output level to approximately

~0.707 Vrms.

Sensitivity and Meter Accuracy

4.

6.

Set the modulation analyzer to measure FM. Set the Signal Generator FM DEVIA-
TION to 0.3 MHz. Adjust the test oscillator level to obtain full scale on the front
panel meter. The modulation analyzer should read 300 45 kHz deviation.

Adjust test oscillator level to obtain 50 kHz deviation as read on the Signal Genera-
tor meter.

The modulation analyzer should read 50 +15 kHz deviation.

FM Overmod Test

7.

Set the Signal Generator FM DEVIATION to 10 MHz. Set the test oscillator to

2 MHz and 0.707 Vrms. The front panel FM OVERMOD status annunciator should
be off.

Accuracy Relative to External FM Input

8.

9.

Set the test oscillator to 100 kHz and 0.707 Vrms.

Set the Signal Generator FM DEVIATION to 0.3 MHz. The modulation analyzer
should indicate deviation within the limits listed in the following table.
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4-16. FM INPUT AND METER ACCURACY TESTS (cont'd)

Procedure
(cont'd)

FM Test Oscillator Desired Measured
Deviation Level {Vrms) Deviation Low Limit Deviation High Limit
.03 MHz 707 Vrms - 30kHz 27 kHz - 33 kHz
.1 MHz 707 Vrms 100 kHz 90 kHz - 110 kHz
.3 MHz 707 Vrms 300 kHz 270 kHz - 330 kHz
1 MHz 212 Vrms 300 kHz 249 kHz - 351 kHz

10. Selecteach FM DEVIATION shown in the table above and set the level of test oscillator to the
specified level. Verify that the actual deviation is within the specified limits for each range.

11. Set the Signal Generator FM DEVIATION to 0.3 MHz. Set the Signal Generator to 6.7 GHz

and the local oscillator to 7.2 GHz. Verify that the measured deviation is within the limits
shown below.

12. Repeat step 11 for the other two Signal Generator and local oscillator frequencies listed

below.
Signal Generator Local Oscillator Actual
Frequency Frequency Low Limit Deviation High Limit
6.7 GHz 7.2 GHz 270 kHz - 330 kHz
12.4 GHz 12.9 GHz 270 kHz R 330 kHz
18.7 GHz 19.2 GHz 270 kHz - 330 kHz
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4-17. INCIDENTAL AM TESTS

Specification

Electrical Characteristics Performance Limits Conditions
FREQUENCY MODULATION
Incidental AM <5% Rates <100 kHz; peak
deviations <1 MHz

Description Areferenceis established by modulating the Signal Generator at 5% AM (the maximum
allowable incidental AM). The detected signal is measured with a voltmeter. Then the
Signal Generator is frequency modulated and the detected AM level is compared to the
reference level.

Equipment Digital Voltmeter ........................ HP 3455A
Test Oscillator ...... U e HP 651B
Crystal Detector ......................... HP 8473C
50 Ohm Termination ..................... HP 11593A
Procedure 1. Connect the equipment as shown in Figure 4-11.
B673A SYNTHESIZED
SIGNAL GENERATOR

TEST OSCILLATOR

500
RF J 6000
OUTPUT OuTPUT J OUTPUT
<
CRYSTAL DIGITAL
OETECTOR BNC VOLTMETER
\ | TEE  iNPUT

k4

500 TERMINATION
Figure 4-11. Incidental AM Test Setup
2. Set the Signal Generator to 2 GHz at 0 dBm. Select the 30% AM range.

3. Set the test oscillator to 10 kHz, and adjust the output for a 5% AM reading on the
Signal Generator.

4. Record the detected level of AM as indicated by the digital voltmeter.

ReferenceLevel ____ Vrms

5. Setthe Signal Generator to AM OFF and set FM DEVIATION tothe 1 MHz range.
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4-17. INCIDENTAL AM TESTS (cont'd)

Procedure
(cont'd)

6.

7.

Set the test oscillator frequency to 100 kHz.

Vary the test oscillator amplitude between 0 and 0.5 Vrms. Verify that the volt-
meter reading is less than the level recorded in step 4. Record the level.

20GHz__ Vrms

Set the Signal Generator to 6.7 GHz at 0 dBm. Vary the test oscillator amplitude
between 0 and 0.707 Vrms. Verify that the voltmeter reading does not exceed the
level recorded in step 4. Record the maximum level.

6 7GHz______ _Vrms

Repeat step 8 for Signal Generator frequencies of 12.4 GHz and 18.7 GHz.
124GHz______ Vrms
187GHz ___ _ Vrms
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4-18. PULSE TESTS
Specification
Electrical Characteristics Performance Limits Conditions
PULSE MODULATION
ON/OFF Ratio >80 dB
Rise and Fall Times <35 ns AUTO PEAK enabled
Minimum Leveled RF <100 ns
Pulse Width
Pulse Repetition Frequency deto 1 MHz
Minimum Duty-Cycle <0.0001 When internally leveled; no
restriction when unleveled
Minimum Pulse Off-Time <300 ns
Maximum Peak Power Same as in CW mode
Peak Level Accuracy +1.0dB Relative to CW; +15°C to
+35°C
Overshoot, Ringing <0.2 (<20%) 2.0to0 6.6 and 6.7 to 26.0 GHz
<0.25 (<25%) 6.6 to 6.7 GHz
Description The pulse tests are performed in three parts. The first part tests rise time, fall time,

overshoot and ringing. In this test, the pulse modulated output of the Signal Generator
is mixed with alocal oscillator using a double balanced mixer. Theresulting 70 MHz IF
signal is amplified and viewed on an oscilloscope to determine pulse performance.

The second part tests peak level accuracy. The output of the Signal Generator is
switched between CW and pulse modulation mode using the CW level as a reference.
The differencein level between the two modes represents the peak level accuracy error.

The third part tests the on/off ratio. A spectrum analyzer is used to measure the change
in power output when the pulse modulator is switched from normal mode to comple-

ment mode.

Equipment Local Oscillator .......................... HP 8673A
Pulse Generator ......................... HP 8013B
Oscilloscope ... HP 1715A
Pre Amp-Power Amp ...t HP 8447F
Mixer ........ ... RHG DMS1-26
Spectrum Analyzer ...................... HP 8569B
Variable Step Attenuator ................ HP 8495D Option 004
3dB Attenuator ............. ..., HP 8491A Option 003
10 pulse DUT cable ...................... HP 8491A Option 010
Pulse Mixer Cable ....................... HP 11726-20007
Pulse DUT Cable ........................ HP 11726-20006
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4-18. PULSE TESTS (cont'd)

Procedure Rise Time, Fall Time, Overshoot and Ringing

1. Connect equipment as shown in Figure 4-12. See Figure 4-13 for the required
physical interconnections.

NOTES

The Pulse DUT cable and the Pulse Mixer cable are part of the HP
11726A Support Kit.

Make sure there are no sharp bends in the cable, and that all connec-
tions are tight. Connect the LO port of the mixer directly to the output
connectorof the local oscillator. Connect the 3 dB attenuator directly to
the IF portof the mixer. This will minimize distortion of the pulse shape,
and thus give more accurate measurements.

8673A SYNTHESIZED
LOGAL GSCILLATOR SIGNAL GENERATOR
] E [- ] Sem—
RF PULSE
OUTPUT
IN PULSE 0SCILLOSCOPE
Sﬂ#SE GENERATOR EXTERNAL
RF é,v CABLE TRIGGER
PULSE MIXER
CABLE VARIABLE TRIGGER
ATTENUATOR out VERTIGAL
3dB INPUT
ATTENUATOR PREAMP-POWER AMP

$

3

10 dB
ATTENUATOR

Figure 4-12. Pulse Test Setup
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4-18. PULSE TESTS (cont'd)

Procedure 2. Set the variable step attenuator for 20 dB.
(cont’'d)

3. Press RCL 0 on the Signal Generator and on the local oscillator. Set equipment
controls as follows:

Signal Generator:

OUTPUT LEVEL +8 dBm

PULSE NORM

SWEEP FREQ START 2000 MHz

SWEEP FREQ STOP 6600 MHz

FREQ INCR 10 MHz

HP-IB Address 50

Local Oscillator:

Power Level +8 dBm

Sweep Start Frequency 2070 MHz

Sweep Start Frequency 6670 MHz

Frequency Increment 10 MHz

HP-IB Address 40

///,_
\ — ’_’//
1

RF OUTPUT ‘ g673A (AS UNIT UNDER TEST) COAX ADAPTER

- (1250-1749)

PULSE DEVICE
UNDER TEST CABLE
{11726-20006)

/

VARIABLE
ATTENUATOR

TO PREAMP

RF OUTPUT R —

ADAPTER

3dB {(SMA MALE-TO-
IF BNC FEM
PULSE MIXER MIXER ATTENUATOR ALE)
TEST CABLE RF
(11726-20007)

Figure 4-13. Required Equipment Interconnect
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4-18. PULSE TESTS (cont'd)
4. The TLK annunciator should be lighted on the Signal Generator, indicating that it

Procedure
(cont'd)

5.

6.

will “talk” to, or control, the local oscillator. The LSN annunciator should be lighted
onthelocal oscillator indicating that it will “listen” to, or follow, commands from the
Signal Generator. This is referred to as the Master/Slave mode of operation.

Set SWEEP MODE to MANUAL on the Signal Generator. Both MANUAL and
SINGLE annunciators should be lighted on the Signal Generator. Tuning the fre-
quency of the Signal Generator with the TUNE knob will also cause the local
oscillator to change frequency a corresponding amount. Therefore the difference
frequency (IF) will remain the same (70 MHz).

Set the pulse generator and oscilloscope controls as follows:

Pulse Generator:

Pulse Rate 1 MHz
Pulse Width 120 ns
+ Output Norm
Int Load Out
Pulse OUTPUT LEVEL 5V peak
Double/Norm Norm
Oscilloscope:
Vert Display Channel A, 50 ohms
Time/Div Main 0.2 us
Time/Div Delayed 20 ns
Vertical Sensitivity 0.02 V/div.
Trigger External DC Coupled
Sweep Mixed

Adjust the sweep delay on the oscilloscope to center the modulated 70 MHz RF
pulse. Adjust the vertical controls for a 5 division peak pulse display. See Figure
4-14.

5DIV.

ft—— 100 ns ——|

Figure 4-14. Rise Time, Fall Time, Overshoot and Ringing Measurement
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4-18. PULSE TESTS (cont'd)
Procedure 8. Tune the Signal Generator to 2000.000 MHz. The local oscillator should track the
(cont’d) Signal Generator frequency with a 70 MHz offset.

9. Measure the pulse rise time, fall time, overshoot and ringing. Record the results.

Rise Time (10% to 90%) ____ _35ns
Fall Time (10% to 90%) - 35ns
Overshoot and ringing - 20%

10. Tune the Signal Generator to 6600.000 MHz. Measure the pulse rise time, fall time,
overshoot and ringing. Record the results.

Rise Time (10% to 90%) __ 35ns
Fall Time (10% to 90%) _ _35ns
Overshoot and ringing o 20%

11. Scan the entire frequency band from 2 to 6.6 GHz at output levels of +8 and -10
dBm. Verify that rise and fall times are less than 35 ns and that overshoot and
ringing are less than 20%. Record the worst case results.

FREQUENCY OUTPUT LEVEL Variable Rise Fall Overshoot and
(MHz) Range Vernier Attenuator (ns) (ns Ringing %)
+10 dBm -2 dB 20 dB
0 dBm -10 dB 10 dB
NOTE

As the frequency band is scanned using the TUNE knob on the Signal
Generator, the peak level of the pulse displayed on the oscilloscope may
vary several divisions in amplitude, due to measurement system varia-
tions. To compensate for this, adjust the vertical sensitivity controls on
the oscilloscope to maintain a constant 5-division peak amplitude while
making measurements.

12. Set the SWEEP FREQ START to 6600.002 MHz on the Signal Generator. Set the
SWEEP FREQ STOP to 12300.000 MHz.

13. Setthe sweep start frequency to 6670.000 MHz on the local oscillator and the sweep
stop frequency to 12370.000 MHz.
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4-18. PULSE TESTS (cont'd)

Procedure
(cont’d)

14. Tune the Signal Generator to each frequency shown in the table below. Set the
OUTPUT LEVEL RANGE and VERNIER as shown for each frequency. Measure
rise time, fall time, overshoot and ringing at each frequency. Rise and fall times
should beless than 35 ns. Overshoot and ringing should be less than 25% from 6.6 to
6.7 GHz and less than 20% from 6.7 to 12.3 GHz. Record the results.

FREQUENCY OUTPUT LEVEL Variable Rise Fall Overshoot and
(MHz) RANGE VERNIER Attenuator (ns) (ns}) Ringing (%)
6600.002 +10 dBm -2dB 20 dB
6600.002 0 dBm 0dB 20 dB
6600.002 0 dBm -10dB 10dB
6700.002 | +10 dBm -2dB 20 dB
6700.002 0 dBm 0dB 20 dB
6700.002 0dBm -10dB 10dB
12290.002 +10 dBm -2dB 20 dB
12290.002 0 dBm 0dB 20 dB
12290.002 0dBm -10dB 10dB

15. Scan the entire band from 6.6 GHz to 12.3 GHz. Ensure that rise time, fall time,
overshoot, and ringing are within the limits specified above at power levels of -10 dBm,
0 dBm, and +8 dBm for all frequencies within this range. Record the worst
case results.

FREQUENCY OUTPUT LEVEL Variable Rise Fall Overshoot and
(MHz) RANGE VERNIER | Attenuator (ns) (ns) Ringing (%)

+10 dBm -2 dB 20 dB
0 dBm 0 dB 20 dB
0 dBm | -10 dB 10 dB

16. Setthe SWEEP FREQ START to 12300.003 MHz on the Signal Generator. Set the
SWEEP FREQ STOP to 18600.000 MHz.

17. Set the sweep start frequency to 12370.000 MHz on the local oscillator and the
sweep stop frequency to 18670.000 MHz.

18. Tune the Signal Generator to each frequency shown in the following table. Set the
OUTPUT LEVEL RANGE and VERNIER, and variable step attenuator to the
values shown at each frequency. Measure rise time, fall time, overshoot and ring-
ing at each setting. Rise and fall times should be less than 35 ns. Overshoot and
ringing should be less than 20 %. Record the measurements.
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4-18. PULSE TESTS (cont'd)
Procedure FREQUENCY OUTPUT LEVEL Variable Rise Fall | Overshoot and
(contd) (MHz) RANGE VERNIER | Attenuator (ns) (ns) Ringing (%)

12300.003 | 10 dBm 2 dB 20dB

12300.003 0 dBm 0dB 20 dB

12300.003 0dBm | -10dB 10dB

17990.003 | +10 dBm 2dB 20 dB

17990.003 0 dBm 0dB 20 dB

17990.003 0 dBm -10dB 10dB

18590.004 | +10 dBm 6dB 20 dB

18590.004 0dBm 0dB 20 dB

18590.004 0dBm | -10dB 10 dB

19. Scan theentire band from 12.3 GHz to 18.6 GHz at output levels of -10 dBm, 0 dBm

and maximum power. (The maximum power level changes from +8 to +4 dBm at
18 GHz.) Verify that rise and fall times are less than 35 ns and overshoot and
ringing are less than 20%. Record the worst case results.

FREQUENCY QUTPUT LEVEL Variable Rise Fall Overshoot and
(MHz) RANGE VERNIER Attenuator {ns) {ns] Ringing (%]
+10dBm —2dB 20 dB
+10 dBm -6 dB 10dB
0dBm 0dB 10dB
0dBm -10dB 0dB
20. Set the SWEEP FREQ START to 18600.004 MHz on the Signal Generator. Set the

21.

22

SWEEP FREQ STOP to 26000.0000 MHz.

Set the sweep start frequency to 18530.000 MHz on the local oscillator and the - sweep
stop frequency to 25930.000 MHz.

Tune the Signal Generator to each frequency shown in the table below. Set the
OUTPUT LEVEL RANGE and VERNIER, and variable step attenuator to the
values shown at each frequency. Measure rise time, fall time, overshoot and ringing
at each setting. Rise and fall times should be less than 35 ns. Overshoot and ringing
should be less than 20%.

FREQUENCY QUTPUT LEVEL Variable Rise Fall Overshoot and
(MHz) RANGE VERNIER Attenuator (ns) {ns) Ringing (%)
18600.004 | +10 dBm 6dB 10dB
18600.004 0 dBm 0dB 10 dB
18600.004 0dBm | -10dB 0dB
21990.004 | +10 dBm -6dB 10 dB
21990.004 0 dBm 0dB 10 dB
21990.004 0dBm | -10dB 0dB
22000.004 0 dBm 0dB 10dB
92000.004 0dBm | -10dB 0dB
25990.004 0 dBm 0dB 10dB
25990.004 0dBm -10dB 0dB
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4-18. PULSE TESTS (cont'd)

Procedure 23.
(cont’'d)

Scan the entire band from 18.6 GHZ t0 26.0 GHz at output levelsof -10 dBm, 0 dBm,

GHZ ) Verlfy that rise and fall times are less than 35 ns and that overshoot and
ringing are less than 20%. Record the worst case results.

FREQUENCY OUTPUT LEVEL Variable Rise Fall Overshoot and
(MHz) RANGE VERNIER Attenuator (ns) (ns) Ringing (%]
+10 dBm ~6dB 10 dB
0 dBm 0dB 10 dB
0dBm| -10dB 0dB

Peak Level Accuracy Tests

24.

25.
26.

27.
28.

29.

Connect the equipment as shown in Figure 4-12. Set Signal Generator to 6.6 GHz at +8
dBm output level. Set the variable step attenuator to 20 dB.

Set the pulse generator to 100 ns pulse width at 1 MHz pulse rate.

Set the Signal Generator to PULSE NORM. Adjust the oscilloscope vertical posi-
tion and sensitivity controls so that the pulse base line is one division from the
bottom graticule line and approximately 5 divisions high in peak amplitude.

Switch Signal Generator to CW mode.

Adjust the oscilloscope vertical sensitivity for a display 5 divisions above the pulse
base line. The peak of the CW signal is now the CW peak reference level.

NOTE

Do not touch the vertical position controls after the reference pulse base
line has been set.

Switch back to PULSE NORM. Without touching the vertical sensitivity controls,
measure the difference between the CW peak reference level and the average peak
pulse level excluding any over/undershoot. See Figure 4-15.

CW PEAK REF —-
LEVEL

5 DIV.

PULSE BASE —-—
LINE

f&—— 100 ns ——»

Figure 4-15. Pulse Accuracy Measurement
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4-18. PULSE TESTS (cont'd)
Procedure 30. The error can be read in percent. Using a 5 division peak reference, each division
(cont'd) represents 20% of error. Measured error must be within the limits of —8.9% to +12.2%.

(-8.9% corresponds to —0.45 divisions on the oscilloscope; +12.2% corresponds to
+0.61 divisions.) This is equal to +1 dB.

Signal Generator

FREQ

LEVEL

% ERROR

6.6 GHz

+8 dBm

31. Repeat steps 24 through 30 for the following frequencies and output levels, keeping

a 70 MHz IF between the Signal Generator and local oscillator.

Signal Generator
% ERROR
FREQ LEVEL
6.61 GHz +8 dBm
0dBm
-10dBm
12.3 GHz +8 dBm
0 dBm
-10 dBm
12.31 GHz +8 dBm
0dBm
-10 dBm
18.61 GHz +4 dBm
-10 dBm
22.1 GHz 0dBm
-10dBm

On/Off Ratio Tests

32. Connect the equipment as shown in Figure 4-16.

33. Set the Signal Generator controls as follows:

FREQUENCY

OUTPUT LEVEL RANGE
OUTPUT LEVEL VERNIER
PULSE

AM

FM DEVIATION

SWEEP MODE

2.0 GHz
0dBm
-10 dB
COMPL
OFF
OFF
OFF
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4-18. PULSE TESTS (cont'd)
Procedure
(cont'd)
SPECTRUM ANALYZER
8673A SYNTHESIZED
SIGNAL GENERATOR
500 INPUT
APC 3.5 CABLE J

Figure 4-16. On/0ff Ratio Test Setup

34. Adjust the spectrum analyzer to establish a reference signal at the top graticule
line. Use at least 40 dB of input attenuation and a bandwidth of 1 kHz or less.

35. Set PULSE MODE to NORM.

36. Reduce the spectrum analyzer reference level as needed to observe the residual
signal. It should be >80 dB below the reference established in step 34.

Frequency
GHz

Level
(dB below reference signal)

2.0

80

37. Repeat steps 33 through 36 for Signal Generator frequencies listed below. Record

the results.

Frequency
GHz

Level
(dB below reference signai)

3.0
4.0
5.0
6.0
6.6

80
80
80
80
80
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4-19. INTERNAL TIME BASE AGING RATE

Specification

Electrical Characteristics ~ Performance Limits Conditions
FREQUENCY
Reference Oscillator
Frequency 10 MHz After a 10 day warmup
Aging Rate <5 X 10-%/day (typically 24 hours in a
normal operating
environment)
Accuracy and Stability Same as reference oscillator
Description A reference signal from the Signal Generator (10 MHz OUT) is connected to the

oscilloscope’s vertical input. A frequency standard (with long term stability greater
than 1 X 10-10) is connected to the trigger input. The time required for a specific phase
changeis measured immediately and after a period of time. The aging rateisinversely
proportional to the absolute value of the difference in the measured times.

Equipment Frequency Standard ..................... HP 5065A
Oscilloscope ..o HP 1715A
900 Termination ..........ccovvvvvnnn.... HP 11593A
NOTE

Be sure the Signal Generator has had 10 days to warm up before
beginning this test. If the Signal 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 4-17.

8673A SYNTHESIZED 0SCILLOSCOPE
SIGNAL-GENERATOR FREQUENCY STANDARD
) § |- 3 —
°5 .o s = aEE.0
10 MHz VERTICAL TRIGGER OUTPUT
ouT INPUT INPUT
(rear panel)
BNC
TEE

5001 TERMINATION

Figure 4-17. Internal Time Base Aging Rate Test Setup

3. Adjust the oscilloscope controls for a stable display of the 10 MHz Signal Generator
output.
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4-19. INTERNAL TIME BASE AGING RATE (cont'd)

Procedure 4. Measure the time required for a phase change of 360°. Record the time (T4) in
(cont'd) seconds.
Ti=_—___ s

5. Wait fora period of time (from 3 to 24 hours) and re-measure the phase change time.
Record the period of time between measurements (T2) in hours and the new phase
change time (T3) in seconds.

6. Calculate the aging rate from the following equation:

(1 cyfcle) (%1 - %3) (%)

where: 1 cycle = the phase change reference for the time measurement (in this
case, 360°)

Aging Rate =

f = Signal Generator’s reference output frequency (10 MHz)
T = specified time for aging rate (24h)
T1 ="initial time measurement(s) for a 360° (1 cycle) change
T2 = time between measurements (h)"
T3 = final time measurement(s) for a 360° (1 cycle) change

for example:

if Ty = 351s
T2 = 3h
Tz = 349s
then:
1 cycle 1 1 24h
Aging Rate = - —
ging ate { (10 MHZ) (351s 349s) ( Bh)
= 1.306 x 107"

7. Verify that the aging rate is less than 5 X 10~19.

NOTE

If the absolute frequencies of the frequency standard and the Signal
Generator’s reference oscillator are extremely close, the measurement
time in steps 5 and 6 (T1 and T3) can be reduced by measuring the time
required for a phase change of something less than 360°. Change 1 cycle
in the formula (i.e., 180° = 1/2 cycle, 90° = 1/4 cycle).
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Table 4-2. Performance Test Record (1 of 11)

Hewlett-Packard Company
Model 8673A
Signal Generator

Serial Number

Tested by

Performance Tests

Date

Para. Test
No.

Results

Min.

Actual

Max.

47, FREQUENCY RANGE AND RESOLUTION
Range (GHz)
2.000 000
26.000 000

Resolution
2.0 GHz, 1 kHz Resolution
8.0 GHz, 2 kHz Resolution
14.0 GHz, 3 kHz Resolution
20.0 GHz, 4 kHz Resolution

Accuracy (GHz)
All readings within + one count
2.000 000 to 2.000 009
2.000 009 to 2.000 099
2.000 099 to 2.000 999
2.000 999 to 2.009 999
2.009 999 to 2.099 999
2.099 999 to 2.999 999
2.999 999 to 25.999 999

1.999 999
25.999 999

)

— )

)
)

)
)
(V)

— W)

)
)
(V)

2.000 001
26.000 001

Output Level
Frequency and Power
at Minimum Power Point

2.0—18.0 GHz
Frequency
Minimum power

18.0—22.0 GHz
Frequency
Minimum power

22.0—26.0 GHz
Frequency
Minimum power

Level Flatness (total variation)
20—6.6 GHz +0.75dB
2.0—12.3GHz +1.00dB
2.0—18.6 GHz +1.25dB
2.0—26.0 GHz +1.75dB

4-8. OUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS

+8 dBm

+4 dBm

0 dBm

1.50 dB
2.00dB
2.50 dB
3.50 dB
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Table 4-2. Performance Test Record (2 of 11)
Results
Para. Test
No. Min. Actual Max.
4-8. QUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS
{continued)
High Level Accuracy
+8 dBm (+10 dBm Range) 2 GHz +6.00 dBm +10.00 dBm
4 GHz +6.00 dBm +10.00 dBm
6 GHz +6.00 dBm +10.00 dBm
8 GHz +5.75 dBm +10.25 dBm
10 GHz +5.75 dBm +10.25 dBm
12 GHz +5.75 dBm +10.25 dBm
14 GHz +5.50 dBm +10.50 dBm
16 GHz +5.50 dBm +10.50 dBm
18 GHz +5.50 dBm +10.50 dBm
+3 dBm (0 dBm Range) 2 GHz +1.25 dBm +4.75 dBm
' 4 GHz +1.25 dBm +4.75 dBm
6 GHz +1.25 dBm +4.75 dBm
8 GHz +1.00 dBm — +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
20 GHz +0.25 dBm +5.75 dBm
22 GHz +0.25 dBm +5.75 dBm
0 dBm (0 dBm Range) 2 GHz -1.75 dBm +1.75dBm
4 GHz -1.75 dBm +1.75 dBm
6 GHz -1.75 dBm +1.75dBm
8 GHz -2.00 dBm +2.00 dBm
10 GHz -2.00 dBm —_— +2.00 dBm
12 GHz -2.00 dBm +2.00 dBm
14 GHz -2.25 dBm +2.25 dBm
16 GHz -2.25 dBm +2.25 dBm
18 GHz -2.25 dBm +2.25 dBm
20 GHz -2.75dBm +2.75 dBm
22 GHz —2.75dBm +2.75 dBm
24 GHz -2.75 dBm +2.75 dBm
26 GHz -2.75 dBm +2.75 dBm
-5 dBm (0 dBm Range) 2 GHz -6.75 dBm -3.25 dBm
4 GHz -6.75 dBm -3.25 dBm
6 GHz -6.75 dBm -3.25 dBm
8 GHz -7.00 dBm -3.00 dBm
10 GHz -7.00 dBm -3.00 dBm
12 GHz —-7.00 dBm -3.00 dBm
14 GHz -7.25 dBm -2.75dBm
16 GHz -7.25 dBm -2.75 dBm
18 GHz -7.25 dBm -2.75dBm
20 GHz -7.75dBm -2.25 dBm
22 GHz -7.75 dBm -2.25 dBm
24 GHz -7.75 dBm -2.25 dBm
26 GHz -7.75 dBm -2.25 dBm
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Table 4-2. Performance Test Record (3 of 11]

Performance Tests

Results
Para. Test
No. Min. Actual Max.
4-8. OQUTPUT LEVEL, HIGH LEVEL ACCURACY AND FLATNESS
{continued)
High Level Accuracy (cont’)
-10 dBm (0 dBm Range) 2 GHz -11.75 dBm -8.25 dBm
4 GHz -11.75dBm -8.25 dBm
6 GHz -11.75dBm ~-8.25 dBm
8 GHz -12.00 dBm -8.00 dBm
10 GHz -12.00 dBm -8.00 dBm
12 GHz -12.00 dBm -8.00 dBm
14 GHz -12.25 dBm ~7.75 dBm
16 GHz -12.25 dBm -7.75dBm
18 GHz -12.25 dBm -7.75 dBm
20 GHz -12.75 dBm -7.25 dBm
22 GHz -12.75 dBm -7.25 dBm
24 GHz -12.75 dBm -7.25 dBm
26 GHz -12.75 dBm -7.25dBm
-10 dBm (-10 dBm Range) 2 GHz -12.25 dBm -7.75dBm
4 GHz -12.25 dBm -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 -7.50 dBm
14 GHz -12.85dBm -7.15dBm
16 GHz -12.85 dBm -7.15 dBm
18 GHz -12.85 dBm -7.15dBm
20 GHz -13.30 dBm -6.70 dBm
22 GHz -13.30 dBm -6.70 dBm
24 GHz -13.30 dBm ~-6.70 dBm
26 GHz -13.30 dBm -6.70 dBm
-20 dBm (-20 dBm Range) 2GHz -22.45 dBm -17.55 dBm
4 GHz -22.45 dBm -17.55dBm
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 -23.05 dBm -16.95 dBm
18 GHz -23.05 dBm -16.95 dBm
20 GHz -23.60 dBm -16.40 dBm
i 22 GHz -23.60 dBm -16.40 dBm
24 GHz -23.60 dBm -16.40 dBm
26 GHz -23.60 dBm -16.40 dBm
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Table 4-2. Performance Test Record {4 of 11}
Results
Para. Test
No. Min. Actual Max.
4-9. LOW LEVEL ACCURACY
2.0 GHz to 6.6 GHz
Frequency
-30 dBm -32.75 dBm -27.25 dBm
-40 dBm -42.85 dBm -37.15 dBm
-50 dBm -52.95 dBm -47.05 dBm
-60 dBm -63.05 dBm -56.95 dBm
-70 dBm -73.15 dBm -66.85 dBm
-80 dBm -83.25 dBm -76.75 dBm
~90 dBm -93.35 dBm -86.65 dBm
6.6 GHz to 12.3 GHz
Frequency
-30 dBm -33.00 dBm -27.00 dBm
~40 dBm -43.10 dBm -36.90 dBm
-50 dBm -53.20 dBm -46.80 dBm
-60 dBm -63.30 dBm -56.70 dBm
~70 dBm —73.40 dBm -66.60 dBm
-80 dBm -83.50 dBm -76.50 dBm
-90 dBm -93.60 dBm -86.40 dBm
12.3 GHz to 18.6 GHz
Frequency
-30 dBm -33.45 dBm -26.55 dBm
-40 dBm -43.65 dBm -36.35 dBm
-50 dBm -53.85 dBm -46.15 dBm
-60 dBm -64.05 dBm -55.95 dBm
-70 dBm ~74.25 dBm -65.75 dBm
-80 dBm -84.45 dBm ~75.55 dBm
-90 dBm -94.65 dBm -85.35 dBm
18.6 GHz to 26.0 GHz
Frequency
-30 dBm -34.05 dBm ~-25.95 dBm
-40 dBm -44.25 dBm -35.75 dBm
-50 dBm -54.45 dBm -45.55 dBm
-60 dBm -64.65 dBm -55.35 dBm
~70 dBm -74.85 dBm -65.15 dBm
~80 dBm ~-85.05 dBm -74.95 dBm
-90 dBm -95.25 dBm -84.75 dBm
4-10. HARMONICS, SUBHARMONICS, AND MULTIPLES
Harmonic
Subharmonic Fundamental
4.0000 GHz 2f 2.000 GHz ~-40 dBc
4.0000 GHz 1/2f 8.000 GHz -25dBc
4.6667 GHz 1/3f 14.000 GHz -25 dBc
5.0000 GHz 1/2f 10.000 GHz -25dBc
5.0000 GHz 1/4f 20.000 GHz -20 dBc
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Table 4-2. Performance Test Record (5 of 11)

Performance Tests

Results
Para. Test
No. Min. Actual Max.
4-10. HARMONICS, SUBHARMONICS, AND MULTIPLES (cont'd)
Harmonic or
Subharmonic Fundamental
5.3333 GHz 1/3f 16.000 GHz -25 dBc
5.5000 GHz 1/4f 22.000 GHz -20 dBc
6.0000 GHz 1/2f 12.000 GHz -25 dBc
6.0000 GHz 1/3f 18.000 GHz -25 dBc
6.0000 GHz 1/4f 24.000 GHz -20 dBe
6.5000 GHz 1/4f 26.000 GHz -20 dBe
8.0000 GHz 2f 4.000 GHz -40 dBc
9.3333 GHz 2/3f 14.000 GHz -25 dBe
10.0000 GHz 1/2f 20.000 GHz -20 dBc
10.6667 GHz 2/3f 16.000 GHz -25 dBe
11.0000 GHz 1/2f 22.000 GHz -20 dBc
12.0000 GHz 2f 6.000 GHz -40dBc
12.0000 GHz 2/3f 18.000 GHz -25 dBe
12.0000 GHz 1/2f 24.000 GHz -20 dBe
13.0000 GHz 1/2f 26.000 GHz -20 dBc
15.0000 GHz 3/4f 20.000 GHz -20 dBe
16.0000 GHz 2f 8.000 GHz -40 dBe
16.5000 GHz 3/4f 22.000 GHz -20 dBe
18.0000 GHz 3/4f 24.000 GHz -20 dBc
19.5000 GHz 3/4f 26.000 GHz ~20 dBe
20.0000 GHz 2f 10.000 GHz -40 dBe
24.0000 GHz 2f 12.000 GHz -40 dBc
4-11. NON-HARMONICALLY RELATED SPURIOUS SIGNALS
(CW AND AM MODES)
Carrier Spurious Signal Spurious Signal
Frequency Frequency Level
2.0to 6.6 GHz
3 000 MHz -70 dBc
-70 dBc
-70 dBc
-70 dBe
=70 dBc
-70 dBe
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Table 4-2. Performance Test Record (6 of 11)
Resuits
Para. Test
No. Min, Actual Max.
4-12. POWER LINE RELATED SPURIOUS S!GNALS
Offset Frequency
2.0 — 6.6 GHz
<300 Hz offset -50 dBc
300 Hz — 1 kHz offset -60 dBc
>1 kHz offset -65 dBc
6.6 —12.3 GHz
<300 Hz offset -40 dBc
300 Hz — 1 kHz offset -54 dBe
>1 kHz offset -59 dBe
12.3 — 18.6 GHz
<300 Hz offset -40 dBc
300 Hz — 1 kHz offset -50 dBe
>1 kHz offset -55 dBc
18.6 — 26.0 GHz
<300 Hz offset -38 dBc
300 Hz — 1 kHz offset -48 dBc
>1 kHz offset -53 dBce
4-13. SINGLE-SIDEBAND PHASE NOISE
10 Hz offset from carrier 6600 MHz -58 dBc
12 300 MHz -52 dBc
18 600 MHz -48 dBc
26 000 MHz -46 dBc
100 Hz offset from carrier 6600 MHz -70 dBc
12 300 MHz -64 dBc
18 600 MHz -60 dBc
26 000 MHz -58 dBc
1 kHz offset from carrier 6600 MHz -78 dBc
12 300 MHz -72 dBce
18 600 MHz -68 dBc
26 000 MHz -66 dBc
10 kHz offset from carrier 6600 MHz -86 dBc
12 300 MHz -80 dBc
18 600 MHz -76 dBc
26 000 MHz -74 dBc
100 kHz offset from carrier 6600 MHz -110 dBc
12 300 MHz -104 dBc
18 600 MHz -100 dBe¢
26 000 MHz -98 dBc
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Table 4-2. Performance Test Record (7 of 11)

Results
Para. Test ;
No. Min. Actual Max.
4-14. AMPLITUDE MODULATION
Meter Accuracy
1 kHz Rate, 50% AM 43.5% —_— 56.5%
Accuracy Relative to External AM Input
6.6 GHz 10 kHz 70% — 80"%
6.6 GHz 1 kHz ' 70% —_— 80%
6.6 GHz .1 kHz 70% — 80%
10 GHz 10 kHz 70% — 80%
14 GHz 10 kHz 70% - 80%
18.6 GHz 10 kHz 70% — 80%
22 GHz 10 kHz 70% — 80%
26 GHz 10 kHz 46% - 54%
Incidental Phase Modulation
6.2 GHz - 0.4 radians
12.3 GHz - 0.8 radians
18.0 GHz - 1.2 radians
24.0 GHz - 1.6 radians
26.0 GHz — 2.0 radians
AM Rates
4.0 GHz - ~3dB —_— +3dB
6.7 GHz - -3dB - +3dB
15.0 GHz - -3dB - +3dB
- 24.0 GHz - ~-3dB - +3dB
26,0 GHz - -3 dB - +3 dB
4-15. FM FREQUENCY RESPONSE
3 kHz -2dB - +2dB
30 kHz -2dB I +2 dB
100 kHz 0dB
300 kHz -2dB I +2 dB
1000 kHz -2dB - +2 dB
3000 kHz -2dB - +2dB
4-18. FM INPUT AND METER ACCURACY
Sensitivity and Meter Accuracy
Full Scale 255 kHz - 345 kHz
50 kHz 35 kHz — 65 kHz
FM OVERMOD )
Accuracy Relative to External FM Input
.03 MHz Range 27 kHz — 33 kHz
.1 MHz Range 90 kHz - 110 kHz
.3 MHz Range 270 kHz - 330 kHz
1 MHz Range 249 kHz - 351 kHz
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Table 4-2. Performance Test Record {8 of 11)
Results
Para. Test
No. Min. Actual Max.
4-16. FM INPUT AND METER ACCURACY (cont'd)
Accuracy Relative to External FM Input (cont'd)
300 kHz Accuracy
6.7 GHz 270 kHz 330 kHz
12.4 GHz 270 kHz 330 kHz
18.7 GHz 270 kHz 330 kHz
4-17. INCIDENTAL AM
2.0 GHz
5% AM ReferenceLevel ____ Vrms
Incidental FM less than reference level Vrms
6.7 GHz
5% AM ReferenceLevel ___~ Vrms
Incidental FM less than reference level Vrms
12.4 GHz
5% AM ReferenceLevel ___ Vrms
Incidental FM less than reference level Vrms
18.7 GHz
5% AM Reference Level ______ Vrms ,
Incidental FM less than reference level Vrms
4-18. PULSE
Rise Time, Fall Time, Overshoot and Ringing
2000.000 MHz at +8 dBm Rise 35 ns
' Fall 35 ns
Overshoot and Ringing 20%
6000.000 MHz at +8 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
6600.002 MHz at +8 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 25%
6600.002 MHz at 0 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 25%
6600.002 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 25%
6700.002 MHz at +8 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
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Table 4-2. Performance Test Record (9 of 11)

Performance Tests

Results
Para. Test
No. Min. Actual Max.
4-18. PULSE [cont'd)
Rise Time, Fall Time, and Overshoot and Ringing (cont’d)
6700.002 MHz at 0 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
6700.002 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
12290.002 MHz at +8 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
12290.002 MHz at 0 dBm Rise 35ns.
Fall 35ns
Overshoot and Ringing 20%
12290.002 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
12300.003 MHz at +8 dBm Rise 35 ns
Fall 35ns
Overshoot and Ringing 20%
12300.003 MHz at 0 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
12300.003 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
17990.003 MHz at +8 dBm Rise 35 ns
Fall 35ns
Overshoot and Ringing 20%
17990.003 MHz at 0 dBm Rise 35ns
Fall 35 ns
Overshoot and Ringing 20%
17990.003 MHz at -10 dBm Rise 35ns
Fall 35 ns
Overshoot and Ringing 20%
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Table 4-2. Performance Test Record (10 of 11)
Results
Para. Test
No. Min, Actual Max.
4-18. PULSE (cont'd)
Rise Time, Fail Time, and Overshoot and Ringing (cont'd)
18590.004 MHz at -4 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
18590.004 MHz at 0 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
18590.004 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
18600.004 MHz at +4 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
18600.004 MHz at 0 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
18600.004 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing —_— 20%
21990.004 MHz at +4 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
21990.004 MHz at 0 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
21990.004 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
22000.004 MHz at 0 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
22000.004 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
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Table 4-2. Performance Test Record (11 of 11)

Performance Tests

Results
Para. Test
No. Min. Actual Max.
4-18. PULSE (cont'd)
Rise Time, Fall Time, and Overshoot and Ringing (cont'd)
25990:004 MHz at 0 dBM Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
25990.004 MHz at -10 dBm Rise 35 ns
Fall 35 ns
Overshoot and Ringing 20%
Peak Level Accuracy
6.61 GHz +8 dBm ~-8.9% +12.2%
0dBm -8.9% +12.2%
~10 dBm -8.9% +12.2%
12.3 GHz +8 dBm -8.9% +12.2%
0dBm -8.9% +12.2%
-10 dBm ~8.9% +12.2%
12.31 GHz +8 dBm -8.9% +12.2%
0dBm -8.9% +12.2%
-10dBm -8.9% +12.2%
18.61 GHz +4 dBm -8.9% +12.2%
-10 dBm -8.9% +12.2%
22.1 GHz 0 dBm -8.9% +12.2%
-10dBm -8.9% +12.2%
On-0if Ratio (dB below reference signal)
2.0 GHz 80
3.0 GHz 80
4.0 GHz 80
5.0 GHz 80
6.0 GHz 80
6.6 GHz 80
4-19. INTERNAL TIME BASE AGING RATE
5 X 10-10/day
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

This section contains adjustments and checks
that assure peak performance of the Signal Gen-
erator. This instrument should be readjusted 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
COLD status annunciator is off before proceeding
with the adjustment.

Most adjustments are performed manually. How-
ever, several adjustments are performed with com-
puter assistance using the adjustment software
and the HP 85F as a controller.

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

Determining the adjustments to be performed
after a component failure and subsequent repair
or a performance test 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 I

Maintenance described in this section is
performed with power supplied to the instru-
ment and with protective covers removed.
Maintenance 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 removed.

A pin-to-pin voltage difference of 60 Vdc
may be found on many of the Signal Gen-

erator’s circuit board connectors. If a cir-
cuit board is 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.

5-3. EQUIPMENT REQUIRED

Each adjustment procedure contains a list of
required test equipment and accessories. The test
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 1-2 for the minimum
specifications. It is important that the test equip-
ment meet the critical specifications listed in the
tableifthe Signal Generator is to meet its perform-
ance requirements.

SRD Bias, YTM Tune, Flatness and ALC, and
Pulse Amplitude Control adjustment procedures
are automated. Automated adjustment programs
are written for specific test equipment; therefore,
substitute test equipment cannot be used.

Automated adjustments require a test cassette
containing the programs (HP part number 11726-
10001) and an HP 85F Controller plus 16K
Memory (82903A), the Advanced Programming
ROM (00085-15005), the Plotter/Printer ROM
(00085-15002), and the Matrix ROM (00085-15004).
The test cassette is part of the HP 11726 A Support
Kit. It can also be ordered separately from your
nearest Hewlett-Packard office.

5-4. AUTOMATED ADJUSTMENT
PROCEDURES

The adjustment software is a set of menu driven
programs written in BASIC language. Adjust-
ment programs are accessed via an executive
program named “EXEC”. Special function keys,
which are enabled by software, select individual
adjustment procedures and test routines from the
executive program’s main menu. Labels for en-
abled special function keys are displayed on the
bottom two lines of the controller’s CRT screen.
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AUTOMATED ADJUSTMENT PROCEDURES
(cont’d)

To load the adjustment software, insert the tape
cassette into the controller’s tape drive, type the
command LOAD “Autost” and then press END
LINE. When the tape stops, press RUN. Several
system checks are run automatically. For exam-
ple, the controller is checked for correct ROM con-
figuration and the HP Interface Busis checked for
proper operation. In addition, the Signal Genera-
toris set to RCL 0. After the checks are completed,
the main menu of adjustments is displayed (see
Figure 5-1).

¥EE USER IHSTRUCTIONS #%¢
SELECT A SPECIAL FUNCTIOM KEY.
k1 THEU K8 TO LOAD AND RUN OHE
OF THE FOLLOWIMG RDJ ROUTINES:

SRO ADJUSTMENT

TTM ADJIUSTMENT

FLATNEZS AND ALC ADJUSTMENT
PULZE ADJUSTMENT
TEST-MAXPHUR&FLAT

LOAD 'Autost' AND PERFORM
HF25 SYSTEM CHECKS

END ALL ADJUSTMENT ROUTINES

=T e ) T e
LTI I I TR T 1}

SYSCK
FL/ALC

ﬁ!l : !a( : !ci ¥ !

Figure 5-1. Main Menu

Press the special function key (K1 through K8)
that corresponds to the adjustment or test that you
want to perform. The appropriate program is
loaded by the EXEC program and executed.

5-2
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See Figure 5-2 for a flowchart of the adjustment
software. Included in the figure is a brief descrip-
tion of each item in the EXEC program’s menu.
Detailed descriptions of individual adjustments
are included in the appropriate adjustment
procedure.

5-5. 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.

5-6. 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 test or component
failure, it must be determined if an 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 or Operator’s Checks must be per-
formed to verify proper operation of the Signal
Generator. At a minimum, itis recommended that
the Operator’s Checks and Operation Verification
(refer to Table 4-1) be performed after any instru-
ment repair. Tables 5-2 and 5-3 can be used as a
guideline when repairing or adjusting the
instrument.
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Autost
EXEC
not
SRD yim || F puLse | | I utit | | svsck | | eno
L/ALC assigned)
SPECIAL FUNCTION KEYS K1 K2 K3 K4 K5 K6 K7 K8
Name Description
Autost Autostart program. Contains system hardware checks. Loads and runs EXEC program.
Automatically loads and runs if the tape cassette is in the tape drive when power is applied to
the controller.
EXEC Executive program. Allows access to the individual adjustment procedures and test routines
via special function keys, as selected by the user.
SRD SRD Bias Adjustment. Accessed through EXEC.
YTM YTM Tune Adjustment. Accessed through EXEC.
FLL/ALC Flatness and ALC Adjustment. Accessed through EXEC.
PULSE Pulse Adjustments. Accessed through EXEC.
UTIL Utility programs. Tests for maximum power and vernier accuracy. Accessed through EXEC.
SYSCK [.oads and executes Autost.
END Terminates all adjustment programs or EXEC. Accessed through EXEC.

Figure 5-2. Adjustment Software
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Table 5-1. Factory Selected Components (1 of 2)

Reference Service Range of ; ;
Designator Sheet Values Basis of Selection
A3A1A2C8 2-A3 0to 12.0 pF 100 MHz VCXO Assembly. Centers the frequency adjustment
and range of ASA1A2C4 around 100 MHz. Refer to the Reference Loop
A3AIA2L4 0.22t06.8 uH | (VCXO) Adjustment procedure.
A3A1AZRE7, 2-A3 Refer to 100 MHz VCXO Assembly. Required change in attenuation neces-
R68, and Table in sary for a —10 dBm output level of the 400 MHz signal. Refer to the
R69 VCXO Reference Loop (VCXO) Adjustment procedure.
adjustment
A3A1ASC3S, 5-A3 R36: 82.5 or M/N Loop 5—45 MHz IF Output. If the power output from the IF
R36, R40, 56.20) OUT jack (A3A1A5J2) is less then -5 dBm at any frequency
and R4l R41: 1000 between 5 MHz to 45 MHz, replace R36 82.5Q with a 56.2() resistor,
or deleted R4051.10 with C38 27 pF capacitor,and remove R41. Proper power
R40: 51.10Q output level is 0 £ 5 dBm from 5 to 45 MHz. If this range cannot be
or C38 at met, service may be required.
27 pF
A3A3R43 12-A3 12 to Positive Regulator Assembly. Select so that pin 2 of V1 Power
14.7 kO Up/Down Detector is 0.1 to 0.2V lower than the +5.2V Power
Supply.
A3AT7C48 10-A3 3.9 to 5.6 pF YTO/FM/Coil Driver Assemby. Selected for frequency response on
the 100 kHz and lower FM deviation ranges. Use Figure 4-9, FM
Frequency Response Test Setup (test oscillator and spectrum ana-
lyzer only). Set the test oscillator’s controls so the spectrum analyz-
er’s display of the first FM sidebands are 30 dB down from the
carrier at 1 MHz. At 3.16 MHz the sidebands should be 40 dB down;
at 10 MHz, 50 dB down. If the response is peaking (sidebands are
too high), insert a smaller value capacitor. If the responseis rolling
off (sidebands are too low), insert a larger value capacitor.
A3ATR61, 10-A3 Refer to YTO/FM/Coil Driver Assembly. FM sensitivity is changed by
R65, and R75 table. replacing R61, R65 and R75 as a set. Except for the spectrum
analyzer, connect equipment as shown in Figure 4-9, FM Fre-
quency Response Test Setup (omit frequency counter). Connect
the spectrum analyzer to the junction of A3A9J1 and A3A9J2. Set
the Signal Generator to 10 MHz deviation range. Set the test oscil-
lator’s output level for the first carrier null (deviation approxi-
mately 240 kHz) at a 100 kHz rate. Measure the test oscillator FM
drive voltage. The normal value is between 15.42 and 18.86 mV.
Change R61, R65 and R75, using the values in the following table,
to obtain the normal ac value. Voltage can be raised or lowered by
the approximate increments shown in the table below.
Raise Voltmeter Reading Lower Voltmeter Reading
Nominal
Resistor Value +lmV +2.5mV -0.75 mV -1.5my
R61 1.96 kO 1.78 k) 1.62 kO 1.96 kQ 1.96 kO
R65 5.11 kQ 6.19 kO 6.19 kO 4.64 kO 3.83 k0
R75 1.82 k0 1.78 kO 1.78 kN 1.96 kO 2.15 k0
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Table 5-1. Factory Selected Components (2 of 2)

Reference Service Range of Basis of Selection
Designator Sheet Values
A3A9A5C10 8-A3 20-22 pF Sampler Assembly. Centers YTO phase detector sampler
response. Refer to YTO Loop Sampler Adjustment.
A3A9R20 9-A3 3480 to YTO Loop Assembly. Sets YTO Loop gain crossover of
1.21 kO 20 £ 2 kHz. Refer to the YTO Loop Phase Detector Adjustment.

Table 5-2. Performance Test Failure and Required Action

Performance Test Failure

Required Action

Frequency Range and Resolution

Check phase lock loops.

Output Level, High Level Accuracy
and Flatness

Perform Flatness and ALC adjustment. Check output attenuator
and output cable.

Low Level Accuracy

Check attenuator and attenuator driver.

Harmonics, Subharmonics and
Multiples

Perform YTM Tune and Flatness and ALC adjustments.
Check YTM.

Non-Harmonically Related Spurious
Signals (CW and AM Modes)

This problem can occur anywhere in the instrument. Isolate the
defective component and make adjustments as required (see
Table 5-3). NOTE: If the problem is in Band 1 (2.0 to 6.6 GHz), the
output of the A3 RF Source section, W7, should be checked.

Power Line Related Spurious

Refer to Section VIII, Service Sheet 12-A3.

Single-Sideband Phase Noise

Perform 20/30 MHz (LFS) Loop Divider Bias, 160-240 MHz
(20/30 MHz or LFS Loop) VCO Pretune, M/N Loop, YTO Driver,
YTO Loop Sampler, YT'O Loop Offset and FM Overmodulation,
and FM Driver adjustments. Check the YTO Loop for phase lock
to within 1 Hz resolution.

NOTE: An efficient troubleshooting technique is to isolate the
problem to one of the phase lock loops, if possible, and then
perform the adjustment for that loop.

AM
Meter Accuracy
Accuracy Relative to External
AM Input
Incidental Phase Modulation
AM Rates (3 dB Bandwidth)

Perform AM Accuracy and Meter adjustment.

troubleshoot the AM and ALC circuits.
Repair AM, YTM, or ALC circuits.
Perform AM Bandwidth adjustment.

FM Frequency Response

Perform FM Driver and FM Accuracy and Overmodulation
adjustments.

FM Input and Meter Accuracy

Perform FM Driver and FM Accuracy and Overmodulation
adjustments.

Incidental AM

Repair or adjust the YTM and ALC circuits.

Pulse

Repair or adjust YTM, ALC and pulse circuits.
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Table 5-3. Post-Repair Adjustments (1 of 2)

Repaired Assembly

Adjustments

A1A2 — Detector Module Assembly

Flatness and ALC
AM Bandwidth
AM Accuracy and Meter

A1A3 — Functions Board Assembly

AM Accuracy and Meter
FM Accuracy and Overmodulation

A1A4 — Pulse Driver Processing Board
Assembly

Flatness and ALC
Pulse Modulation
Pulse Amplitude Control

A1A5 — DAC and Enable Board Assembly

Pulse Modulation
Pulse Amplitude Control

A1A6 — Meter Board Assemby

AM Accuracy and Meter
FM Accuracy and Overmodulation

A1A7 — YTM Driver Board Assembly YTM Tune
A1A8 — SRD Bias Board Assembly SRD Bias
Flatness and ALC

Pulse Modulation
Pulse Amplitude Control

A1A9 — Preamp Assembly

Flatness and ALC
AM Bandwidth
AM Accuracy and Meter

A1A10 — YTM Assembly

SRD Bias

YTM Tune

Flatness and ALC

AM Bandwidth

AM Accuracy and Meter
Pulse Modulation

Pulse Amplitude Control

A1A11 — Power Amplifier Assembly

Power Clamp

Flatness and ALC

Pulse Modulation — Pulse Clamp and ALC
Sample Pulse portions only

A1AT?2 — Isolator

None

A1AT3 — Pulse Modulator
A1CP1 — Bias Tee

Pulse Modulation
Pulse Amplitude Control

A1CR1 — Crystal Detector

Flatness and ALC
Pulse Modulation — ALC Sample Pulse
portion only
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Table 5-3. Post-Repair Adjustments (2 of 2)

Repaired Assembly

Adjustments

A1DC1 — Directional Coupler

Flatness and ALC
Pulse Modulation — ALC Sample Pulse por-
tion only

A1FL1 — High-Pass Filter

Pulse Modulation
Pulse Amplitude Control

A2A3, A2A4, A2A5 — LFS Loop Circuits

20/30 MHz Loop Divider
160—240 MHz (20/30 MHz or LFS Loop) VCO

Pretune
LFS Loop Filter

A2A7 —1/0 Assembly

Sweep Out and Blanking/Marker

A3A1, A3A3, ABA4 — Power Supplies

Power Supply

A3A1A1, A3A1A2 — Reference Loop Circuits

Reference Loop

A3A1A3, A3A1A4, A3A1A5 — M/N Loop Cir-
cuits

M/N Loop

A3A5 — DAC Assembly
A3A6 — YTO Driver Assembly

YTO Pretune Digital-to-Analog Converter
YTO Driver

YTO Loop Sampler

YTO Offset and FM Overmodulation
YTO Loop Phase Detector

A3AT7 — YTO FM Coil Driver Assembly

YTO Pretune Digital-to-Analog Converter
YTO Driver

YTO Loop Sampler

YTO Offset and FM Overmodulation
YTO Loop Phase Detector

FM Driver

A3A8 — 10 MHz Crystal Reference Assembly

10 MHz Reference Oscillator

A3A9A3 — 2.0 to 6.5 GHz YTO Assembly

YTO Pretune Digital-to-Analog Converter
YTO Driver

YTO Loop Sampler

YTO Offset and FM Overmodulation
YTO Loop Phase Detector

FM Driver

FM Accuracy and Overmodulation
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ADJUSTMENTS

5-7. POWER SUPPLY ADJUSTMENTS

Reference Service Sheets 11-A3, 12-A3, and 13-A3.

Description Adjust the +22 volt and +20 volt power supplies to their required tolerance. Check the
remaining supply voltages referenced to the +20 volt supply (+11V, +5.2V,-5.2V,~10V,
and —40V).

Equipment Digital Voltmeter (DVM) ................. HP 3455A

Procedure 1. SettheSignal Generator’s rear panel FREQ STANDARD INT/EXT switch to INT.
2. Connect the DVM input to ASA1TPI on the Rectifier Assembly.

3. Adjust +22 ADJ (A3A1R2) for a DVM reading of +22.00 = 0.02 Vdec.

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

5. Set +20 ADJ (A3A3R50) for a DVM reading of +20.000 + 0.002 Vdc.

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

within tolerance. If necessary, refer to troubleshooting information in Section VIII.
Repair the defective supply and recheck the voltage.

Power Supply
Voltage (Vdc)
Power Supply Test Point Min. Max.

+11 Vde A3A3TP6 +9.9 +12.1
+5.2 Vdc A3A3TP2 +5.1 +5.3
-5.2 Vdc A3A4TP5 -5.1 -5.3
-10 Vde A3A4TP4 -9.8 -10.2
-40 Vde A3A4TP1 -39.00 —40.60
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Model 8673A

Adjustments
ADJUSTMENTS
5-8. 10 MHz REFERENCE OSCILLATOR ADJUSTMENT
Reference Service Sheet 1-A3.
Description Connect the reference signal from the Signal Generator (10 MHz OUT) to the oscillo-

scope’s vertical input. A frequency standard (with long term stability greater than

1 X'10-10) is connected to the trigger input. Adjust the A3A8 Assembly’s FREQ
adjustment for a minimum drift rate.

8673A
10 MH SYNSIgﬁﬁi_ZED 0SCILLOSCOPE
z
= ENERATOR FREQUENCY STANDARD
ol 18 | —]

VERTICAj l TRIGGER J OUTPUT
INPUT INPUT
’ BNC TEE

500
TERMINATION

Figure 5-3. 10 MHz Reference Oscillator Adjustment Test Setup

Equipment Frequency Standard ..................... HP 5065A
Oscilloscope .............. e HP 1715A
500 Termination ......................... HP 11539A
NOTE

Be surethe Signal Generator has had 1 hour to warm up before perform-
ing the adjustment. Verify that the OVEN COLD and NOT PHASE
LOCKED status annunciators are off. If necessary, refer to the trouble-
shooting information in Section VIII.

Procedure 1. Set the Signal Generator’s rear panel FREQ STANDARD INT/EXT switch to the
INT position.

2. Connect the equipment as shown in Figure 5-3.

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 10-8. Adjustment accu-

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

5-9. REFERENCE LOOP (VCXO) ADJUSTMENT

Reference Service Sheet 2-A3.

Description The open loop frequency and maximum power output of the 100 MHz VCXO is centered
around 100 MHz. The outputis set as close as practical to 100 MHz. The 400 MHz signal
is adjusted for maximum 400 MHz output and minimum spurious signal output. An
attenuator is selected to provide a 400 MHz output of ~10 dBm.

SPECTRUM ANALYZER
FREQUENCY COUNTER 1 MO
INPUT RF
o) INPUT
A3A1A2J2 | | TO
POWER SUPPLY 7O ASATAZJT
) _ A3A1A2TP1 TO
) A3ATA2W1 —
N SN
L ) ( POWER
DIGITAL VOLTMETER P e | Ry — SENSOR
L) S e S5, 1 E555 88 POWER METER
(+) i)_®, a® ® O os %SSS:&
8673A SYNTHESIZED
SIGNAL GENERATOR
Figure 5-4. Reference Loop (VCXO0) Adjustment Test Setup
Equipment Frequency Counter ...................... HP 5343A
Spectrum Analyzer ...................... HP 8569B
Power Supply .............. ... ... ... ..., HP 6202B
Power Meter ............................. HP 436A
PowerSensor ............................ HP 8485A
Digital Voltmeter (DVM) ................. HP 3455A
Procedure 1. Connect the frequency counter to A3A1A2J2 in place of the termination and

connect the spectrum analyzer to AS3A1A2J1 in place of the gray-orange-white
cable.

Set the output of a low voltage power supply to -8.00 = 0.01 Vdec. Connect the
positive lead to ground and the negative lead to ASBA1A2TP1, 100 MHz TUNE.

Tune ABA1A2C4, 100 MHz, for the maximum 100 MHz signal level as viewed on the
spectrum analzyer display.

Tune A3A1A2C4 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 not stop oscillating at the high end, decrease the value of A3A1A2C8 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

ADJUSTMENTS

5-9. REFERENCE LOOP (VCX0O) ADJUSTMENT (cont'd)

Procedure

(cont’d)
5.
6.
7.

A3A1A2C8 cannot be found within therange of 0 to 12 pF,change ASA1A21.4. (The
range of values for ABA1A2L4 is listed in step 7.) Then repeat-this step.

Adjust A3A1A2C4 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 AFy, that is, how far the 1 dB point is above 100 MHz. Use the frequency
counter to make the measurements to 10 Hz resolution.

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

AF,

AF
The VCXO centering about 100 MHz is correct if 0.5 < —A—ﬁ‘l <2
2

If the ratio is less than 0.5, decrease A3A1A2L.4 one value to increase the center

10.

11.

frequency. If the ratio is greater than 2, increase A3A1A21.4 one value to decrease
center frequency. Refer to the following table for the inductor values.

A3A1A2L4 inductor Values

Value HP Part Number

068 uH | 9140-0141
056 uH | 91002256
047 xH | 9100-2255
0.39uH | 9100-2254
0.33,H | 9100-0368
0.27uH | 9100-2252
022 ,H | 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, C2, and C1
adjustments in that order to obtain the maximum 400 MHz signal with the lowest
harmonic levels possible.
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Model 8673A

ADJUSTMENTS

5-9. REFERENCE LOOP (VCXO) ADJUSTMENT (cont'd)

Procedure 12.

{cont'd)

Check the various harmonics of the 100 MHz signal relative to the 400 MHz signal
level. The 200 and 800 MHz harmonics should be greater than 25 dB down; 100, 300,
500, 600, 700, and 900 MHz harmonics should be greater than 35 dB down. If
necessary, repeat steps 11 and 12.

13. Disconnect the spectrum analyzer from the gray-red-white cable and connect the
cable to the power meter.

14. Check the power meter reading. The power should be -10 to-13dBm. If the power is
incorrect, select the values of ASA1A2R67, R68, and R69 from the Attenuator
Resistor Values Table to obtain the proper power level. The attenuation should
always be 3 dB or greater.

Attenuator Resistor Values
Resistors (chms)
Attenuation

(dB) R67 R68 R69
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 51.1 121
9 110 61.9 110

15. If the amount of attenuation is changed, recheck the harmonic levels.

16. Set the Signal Generator’s LINE switch to STBY. Disconnect all test equipment
except the DVM and reconnect all instrument cables.

17. Set the Signal Generator’s LINE switch to ON. Verify that the dc voltage at
A3A1A2TP1is8+1 Vdc. If the voltage is out of tolerance, repeat step 9 or check the
10 MHz Reference Adjustment.

18. Connect the frequency counter to the Signal Generator’'s RF OUTPUT connector.

19. Verify that the counter reading is within +1 kHz of the Signal Generator’s FRE-

QUENCY MHz display at 2.0 and 6.6 GHz.
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ADJUSTMENTS

5-10. M/N LOOP ADJUSTMENTS

Reference Service Sheet 4-A3.
Description The M/N loop frequency is set to track tuning voltage across the frequency range. The
output level is set and checked to ensure an adequate RF output level across the band.
SPECTRUM ANALYZER
POWER SUPPLY DIGITAL VOLTMETER
linpuT TiNPUT STEPS]RF INPUT
w STEP7 - TO A3A1A4TP1
—_— e T e —_———— =N | To MmN vCO
| jOUTPUT A3A1A4W1
FREQUENCY COUNTER 1M TO M/N OUT =% p—
INPUT A3A1A5J3 ;:C\ DDD DZGD;DDC] noa
10 MHz OUT|o 875 88338 & 3388°C"
(rear panel) 0000 08 Soio g
T BASE 8673A SYNTHESIZED
SIGNAL GENERATOR
Figure 5-5. M/N Loop Adjustment Test Setup
Equipment Digital Voltmeter (DVM) ................. HP 3455A
Frequency Counter ...................... HP 5343A
Spectrum Analyzer ...................... HP 85698
PowerSupply ............... ...l HP 62028
Procedure 1. On the Signal Generator, key in RCL 0 and set the frequency to 6090.000 MHz. Set

the FREQ STANDARD INT/EXT on the rear panel to INT.
2. Connect the equipment as shown in Figure 5-5.

3. Verify that the M/N output frequency is exactly 197.419 MHz £1 kHz.

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.

4. Setthe LINE switch to STBY 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 ASA1A4W1 (white
coax).

CAUTION

Do not apply a positive voltage to ASA1A4TP1. A positive voltage will
forward bias the VCO tuning diodes and may destroy them.
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Model 8673A

ADJUSTMENTS

5-10. M/N LOOP ADJUSTMENTS (cont'd)

Procedure 6.
(cont'd)
7.

10.

11.

12.

13.

14.

15.

16.

17.

Connect the mains power cable and set the LINE switch to ON.

Set the power supply for -35.0 +0.5 Vdc. Connect the positive output of the power
supply to ground and connect the negative output to the ASA1A4TP1 TUNE.

NOTE

The adjustment screws for A3A1A4AI1CI1 and C5 are held in place by
locknuts. After making the adjustment, tighten the locknuts and
recheck the frequency and level.

Release the locknut for the PWR adjustment, ASA1A4A1C5. Adjust A3A1A4A1C5
for an output level of 0 +2 dBm. Tighten the locknut.

Slowly reduce the dc voltage at A3A1A4TP1, TUNE, while monitoring the VCO
output power on the spectrum analyzer. The output power should be greater than
-2 dBm between 395 MHz (-35 Vdc) and 355 MHz (-2.3 Vdc).

Remove the power supply connection to ASA1A4TP1.

Set the LINE switch to STBY and disconnect the mains power cable. Remove

A3A1A4/A5 from the extender board and reinstall the assembly in the Signal
Generator.

Connect the mains power cable and set the LINE switch to ON. Verify that the
frequency is still at 6090.000 MHz.

Set FREQ ADJ A3A1A4A1C1 for a voltage level of -35.0 +0.5 Vdc, measured at
A3A1A4TP1.

Tune the Signal 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 Vdc.

Disconnect all test equipment from the Signal Generator and reconnect all instru-
ment cables. :

Connect the frequency counter to the Signal Generator’'s RF OUTPUT connector,

Verify that the counter reading is within +1 kHz of the Signal Generator’s
FREQUENCY MHz display at 2.0 and 6.6 GHz.
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Adjustments
ADJUSTMENTS
5-11. 20/30 MHz (LFS) LOOP DIVIDER BIAS ADJUSTMENT
Reference Service Sheet 1-A2.
Description 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.

0SCILLOSCOPE
\verTicaL inpuT TO A2A5TPS TO A2A5J2
1 (160/240 MHz INPUT )
A2A5
ASSEMBLY SIGNAL GENERATOR
ED‘:] E - N —
8673A SYNTHESIZED OuTPUT
SIGNAL GENERATOR

Figure 5-6. 20/30 MHz (LFS) Loop Divider Bias Adjustment Test Setup

Equipment Oscilloscope ..., HP 1715A
Signal Generator ................ ... HP 8640B
Procedure 1. Setthe LINE switch to STBY.

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 is contacted.

3. Remove the A2A5 Assembly, place it on an extender board, and reinstall the
assembly.

4. Setthe LINE switch to ON.

5. Setthe controls of the signal generator in the test setup for continuous wave output
of -5 dBm at 240 MHz.
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ADJUSTMENTS

5-11. 20/30 MHz (LFS) LOOP DIVIDER BIAS ADJUSTMENT (cont'd)

Procedure 6.
(cont'd)
7.

10.

11.

12.

13.

Remove the red cable A2W2 from the 160/240 MHz INPUT, A2A5J1.
Connect the equipment as shown in Figure 5-6.

Center A2A5R4 (CLK BIAS ADJ).

Observe the clock signal on the oscilloscope display.

Adjust A2A5R4 to obtain a stable clock frequency.

Reduce the output level of the signal generator in the test setup while readjusting
A2A5R4 to obtain a stable clock at the lowest possible signal.

Verify that a stable clock signalis obtained with an inputsignal of -10 dBm or less.

Disconnect the test equipment. Set the Signal Generator to STBY and reinstall
A2A5 in its cavity. Reconnect cable A2W2 to A2A5J1.
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ADJUSTMENTS

5-12. 160—240 MHz (20/30 MHz OR LFS LOOP) VCO PRETUNE ADJUSTMENT

Reference Service Sheet 3-A2.

Description Ifany of the 160—240 MHz oscillator components have been replaced, the low and high
frequency limits of the oscillator must be checked to ensure proper operation. The
oscillator coil is moved closer to or away from the circuit board in order to set the low
and high frequency limits.

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

NOTE

This procedure need be performed only if major repair has been done to
the oscillator.

Procedure 1. Set the LINE switch to STBY.

2. Remove the screws that hold the A2A3 VCO assembly in place.

WARNING I

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 A2A3 assembly, place it on an extender board, and reinstall the
assembly.

4. Remove the green cable A3BW14 that is connected to the 20/30 MHz OUTPUT
A2A3J1. Connect the frequency counter output to A2A3J1.

5. Set the LINE switch to ON.

6. Set A2A3S1 (FREQ TEST SWITCH) to the TEST HIGH FREQ position. The
frequency should be greater than 30.5 MHz.

7. Ifthefrequencyislessthan 30.4 MHz, the oscillator coil must be moved 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
Theoscillator coil is normally mounted parallel to the circuit board with
the bottom threads approximately 1.3 mm (0.050 inch) above the board.

8. Replace the oscillator cover by temporarily soldering one corner of the cover. Then
recheck the frequency.

5-17



Adjustments Model 8673A..

ADJUSTMENTS

5-12. 160—240 MHz (20/30 MHz OR LFS LOOP) VCO PRETUNE ADJUSTMENTS (cont'd)

Procedure 9. Set A2A3S1 to the TEST LOW FREQ position. Verify a frequency reading of less
(cont'd) than 19.5 MHz. If necessary, set the LINE switch to STBY, remove the cover, reset
: the coil, replace the cover, and repeat steps 6 through 9.

10. Set A2A3S1 to the NORMAL position.

11. Replace the oscillator 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 RFI leakage.

12. Setthe LINE switch to STBY. Reinstall A2A3inits cavity and reconnect the green
cable to A2A3J1.
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ADJUSTMENTS

5-13. LFS LOOP NOTCH FILTER ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheet 2-A2.

A 7985 Hz signal is passed through the 8 kHz notch filter. The adjustable components
are set for the minimum signal transfer.

TEST OSCILLAT A
OSCILLATOR " ATTENUATOR

OUTPUT g
6000

30002
OUTPUT FREQUENCY RESISTOR

TO
COUNTER NEGATIVE

LEAD

OF A2A4C4
INPUT ‘
TO

A2A4TP4
INPUT

A AAY

TO A2A4R28

AC
VOLTMETER

A2A4
ASSEMBLY

8673A SYNTHESIZED
SIGNAL GENERATOR

Figure 5-7. LFS Loop Notch Filter Adjustment Test Setup

Test Oscillator ........................... HP 651B

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

AC Voltmeter .........covviiiiiiiiiinnnn. HP 400E

3 dB Attenuator ................. ... HP 8491A Option 003

1. Setthe LINE switch to STBY.

I WARNING I

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.

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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5-13. LFS LOOP NOTCH FILTER ADJUSTMENT (cont'd)

Procedure 5.
(cont'd)

10.

11.
- the A2A4 assembly.

Connect the equipment as shown in Figure 5-7. The leads from the 3 dB attenuator

should be as short as possible. Connect the ground wire to the negative side o
A2A4C4. ‘ ~

Set the Signal 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 A2A4L3 and L4 to minimize the meter reading. The indication must be less
than ~50 dBm.

Detune the test oscillator away from 1 kHz while monitoring the AC voltmeter
reading. As the oscillator is detuned, the meter indication should increase.

Set the Signal Generator’s LINE switch to STBY. Resolder A2A4R28 and reinstall
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5-14. YTO PRETUNE DIGITAL-TO-ANALOG CONVERTER ADJUSTMENT

Reference Service Sheet 6-A3. .

Description This adjustment sets the analog voltages with respect to the digital frequency tuhing

data. Adjustments are made at selected frequencies. Some of these frequencies are
below the low frequency limit of the Signal Generator (2 GHz). These frequencies are
selected by shorting test point pair A2A9TP1 and tuning to the specified frequencies.

Equipment Digital Voltmeter (DVM) ................. HP 3455A

Procedure 1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Key in RCL 0 on the Signal Generator and set the frequency to 4800.000 MHz.

Connect the DVM ground lead to the reference ground, ASA6TP5. (The ground lead
remains connected here for the remainder of this procedure.)

Attach the DVM test lead to ASA5TP4. Set REF ADJ (Reference Buffer output)
A3A5R13 for a DVM reading of -6.50 +0.04 Vdc.

Check the output voltages of the Reference Buffers at ASASTP1 (+10.75 £0.25 Vde)
and A3A5TP2 (+10.00 £0.15 Vdc). Make repairs if necessary.

Connect the DVM to the YTO Pretune Output, ASA5TP3.

Short test point pair A2A9TP1 with an alligator clip.

Adjust 1.6 GHz A3A5R4 (not 1.61) to obtain a DVM reading of ~4.80 +0.01 Vdec.
Remove the clip from test point pair A2A9TP1.

Adjust 4.8 GHz A3A5R3 to obtain a reading of -14.400 £0.001 Vdc.

Tune to 4900.000 MHz and short the test point pair A2A9TP1.

Adjust 1.7 GHz A3A5R29 to obtain —5.100 £0.001 Vdc.

Tune to 4800.000 MHz and repeat steps 7 through 11 until step 7 is within 0.01 Vdc
and steps 9 through 11 are within 0.001 Vdc of the specified value.

Tune to 4810.000 MHz. Verify that the clip is connected to test point pair A2A9TP1.
Adjust 1.61 GHz A3A5R42 (not 1.6) to obtain a DVM reading of -4.830 £0.001 Vdc.
Tune to 5000.000 MHz. Adjust 1.8 GHz A3A5R24 to obtain —5.400 +0.001 Vdc.
Remove the alligator clip. Tune to 2000.000 MHz.

Adjust 2.0 GHz A3A5R22 to obtain -6.000 0.001 Vdc.

Tune to 2400.000 MHz. Adjust 2.4 GHz A3A5R20 to obtain -7.200 £0.001 Vdc.
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5-14. YTO PRETUNE DIGITAL-TO-ANALOG CONVERTER ADJUSTMENT (cont'd)

Procedure 19. Tune to 3200.000 MHz. Adjust 3.2 GHz A3A5R18 to obtain -9.600 £0.001 Vdc.
(cont'd)
20. Ateach frequency listed in the table, check the YTO pretune voltage at ASA5TP3
with the clip attached to the test point pair A2A9TP1.

Signal Generator Voitage at A3ASTP3

Frequency (GHz) (Vde)
4.801 -4.803 £0.001
4.802 -4.806 +0.001
4.804 -4.812 +0.001
4.808 -4.824 +0.001
4.810 -4.830 +0.001
4.820 -4.860 +0.001 -
4.840 -4.920 +0.001
4.880 -5.040 +£0.001

21. Tune to 4910.000 MHz and measure the voltage at ASA5TP3. The voltage should
read —5.130 £0.002 Vdc with the clip in place.

22. Remove the clip and measure the voltage at ASA5TP3. The voltage should now
read —14.730 £0.002 Vdc. 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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ADJUSTMENTS
5-15. YTO DRIVER ADJUSTMENT
Reference Service Sheet 7-A3.
Description The fundamental output of the Signal 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.

Equipment Frequency Counter ...................... HP 5343A
NOTE
All boards must beinstalled in the instrument before these adjustments
are made.
Procedure 1. On the Signal Generator, press RCL 0 and set the output level to 0 dBm.

2. Connect the frequency counter to the Signal Generator’s RF OUTPUT connector.

3. Connect ABA6TP5 (GND) to ASA7TP2 (TUN VOLT) with a clip-on jumper wire.
(This grounds the feedback voltage and opens the YTO phase lock loop.)

4. Tune the Signal Generator to 2000.000 MHz. Adjust A3A6R34, 2 GHz, to obtain
2000.0 £0.1 MHz on the frequency counter. Wait until the drift is minimal (approxi-
mately 30 seconds) before making this adjustment.

5. Tune the Signal Generator to 6599.000 MHz. Adjust ASA6R25, which is labeled
6.199 GHz, to obtain 6599.0 +0.1 MHz on the frequency counter. Wait until the drift
is minimal (approximately 30 seconds) before making this adjustment.

6. Repeat steps 4 and 5 until the required tolerance is obtained at both frequencies.

7. Disconnect ASA6TP5 from ASA7TTP2.

8. Verify that the counter reading is within +1 kHz of the Signal Generator’s FRE-
QUENCY MHz display at 2.0 and 6.6 GHz.
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5-16. YTO LOOP SAMPLER ADJUSTMENTS

Reference Service Sheet 8-A3.

Description - The sampler is driven by a sweep oscillator and the dc output is monitored with an

: 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 0SCILLOSCOPE
OSCILLATOR
SWEEP
OUTPUT SPECTRUM ANALYZER
HORIZONTAL
INPUT
FREQUENCY COUNTER I"F VERTICAL
. | _§TEE’ 5__ JOUTPUT INPUT
A3A9 ISTEPG6
ASSEMBLY |

J TO A3A9J5 "M/N IN" RF
(_{—- ~ X10 PROBE TO A3A9A5TP1 INPUT

TO A3A9J2 “IF OUT”

I:I': § [ S—
8673A SYNTHESIZED
SIGNAL GENERATOR
Figure 5-8. YTO Loop Sampler Adjustment Test Setup
Equipment Oscilloscope ....ooviiiiiiiii i HP 1715A
Divide-by-10 Probe ....................... HP 10017A
Sweep Oscillator ......................... HP 86222B/8620C
Spectrum Analyzer ...................... HP 8569B
Frequency Counter ...................... HP 5343A
500 Termination ......................... HP 8493C Option 020

NOTE

An HP 8485 A Power Sensor can be used instead of the HP 8493C for the
50Q) termination.

Procedure 1. Setthe Signal Generator’s LINE switch to STBY and disconnect the mains power
cable.

2. Remove the Signal Generator’s top and bottom covers and place the A3A9 Assem-
bly into the test position.

3. Remove the right side cover of A3A9.
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5-16. YTO LOOP SAMPLER ADJUSTMENTS (cont'd)

Procedure 4.
(cont'd)
5.
6.
7.
8.

Connect a 500 termination to the ASA9A1 Directional Coupler output, which
normally connects to AIW1.

Set the sweep oscillator’s controls for a leveled output level of 0 dBm, center
frequency range of 187.5 +1.0 MHz (measured by frequency counter) and a sweep
range of 200 MHz +£100 MHz.

Connect the equipment as shown in Figure 5-8. Connect the Signal Generator’s
mains power cord and set the LINE switch to ON.

Connect the sweep oscillator’s RF output to the M/N LOOP SIGNAL connector,
A3A9J5, in place of the white-orange cable.

Adjust ABA9ASC1 and C2 (with an insulated adjustment tool) to get an oscilloscope
display similar to Figure 5-9. Tune for maximum negative voltage and flatness over
the center two divisions. The minimum change from the reference level to the
maximum negative voltage should be 0.4 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.)

T | «REFERENCE
04
MINIMUM

187.5 MHz

Figure 5-9. Typical Swept Frequency Response at A3AGAGTPI
(frequency span per division 20 MHz)

9. Short ASBATTP2 to ground to open the YT'O phase lock loop.

10. Tune to 2100 MHz and disconnect the gray cable from the phase detector output,

A3A9J6. Remove the oscilloscope’s probe from A3A9A5TP1.

11. Connect the spectrum analyzer’s input directly to IF OUT, A3A9J2.
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5-16. YTO LOOP SAMPLER ADJUSTMENTS (cont'd)

Procedure 12.

(cont'd)

13.

14.

15.

16.

17.

18.

19.

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 output 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 swept 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 A3A9A5RI, IF GAIN, so that the displayed IF signal at 30 MHz is +2
+1 dBm.

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 or 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, +2 to +6 dBm,
c. from 30 to 70 MHz, 10 dBm minimum.

Return the Signal Generator to normal operation as follows:

a. Disconnect all test equipment.

b. Reconnect the gray cable to A3A9J6 and the white-orange cable to ASA9J3.
c. Reverse the instructions in step 4, 3, 2, and 1.

Connect the frequency counter to the Signal Generator’s RF OUTPUT connector.

Verify that the counter reading is within *+1 kHz of the Signal Generator’s
FREQUENCY MHz display at 2.0 and 6.6 GHz.
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5-17. YTO LOOP OFFSET AND FM OVERMODULATION ADJUSTMENTS

Reference Service Sheet 9-A3.

Description To operate the YTO loop phase detector in the linear region, the loop offset adjustment
is set so that the foldover at the peak of the phase detector output signal just begins. To
set the FM overmodulation threshold, the FM overmodulation adjustment is set to a
position that just lights the front panel FM OVERMOD status annunciator.

SPECTRUM ANALYZER 8673A

SYNTHESIZED TO
SIGNAL A3agaaTp1  OSCILLOSCOPE

GENERATOR

\
i
s —— |
|
|
|

RF RF FM J VERTICAL
INPUT OUTPUT] INPUT I |INPUT

\IEEY

500 DIGITAL VOLTMETER

OUTPUT J_IL\_| INPUT

L ST

COAXIAL
TEE

Figure 5-10. YTO Loop Offset and FM Overmodulation Adjustment Test Setup

TEST OSCILLATOR

Equipment Oscilloscope ......ovvei i, HP 1715A
Divide-by-10 Probe ............. ...t HP 10017A
Spectrum Analyzer .................. ..., HP 8569B
Test Oscillator ...... ...t HP 651B
Digital Voltmeter (DVM) ................. HP 3455A
Procedure 1. Setthe Signal Generator’s LINE switch to STBY and disconnect the mains power
cord.

2. Remove the Signal Generator’s top and bottom covers and place the A3A9
Assembly into the test position.

3. Remove the A3SA9A4 cover.

4. Connect the equipment as shown in Figure 5-10. Connect the Signal Generator’s
mains power cord and set the LINE switch to ON.

5. On the Signal Generator, key in RCL 0 and then set FM DEVIATION to 10 MHz.
6. Tune the test oscillator to 100 kHz.

7. Adjust the spectrum analyzer’s controls to display the carrier and the 100 kHz
sidebands.
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5-17. YTO LOOP OFFSET AND FM OVERMODULATION ADJUSTMENTS (cont’d)

Procedure 8. Adjust the test oscillator’s output level for the first carrier null as observed on the
(cont’d) spectrum analyzer’s display. Record the test oscillator’s output level as measured
with the voltmeter.

Vrms (Vy)

9. Divide the measured value by 2.4. Readjust the test oscillator’s output level to the
computed level, V,.

Vi (V)
2.4

10. Connect the oscilloscope to ASA9A4TP1 through a divide-by-ten probe. Adjust the
oscilloscope’s controls to view the 100 kHz signal.

11. Set the YTO loop offset adjustment ASA9A4R53, OFST, so the sinusoidal wave-
form just begins to fold over. See Figure 5-11.

NOTE

There may be two settings of ASA9A4R53 that give the proper offset.
Use the position closer to the center of the adjustment range.

TOO MUCH OFFSET CORRECT OFFSET TOO LITTLE OFFSET

Figure 5-11. YTO Loop Offset Adjustment Waveforms
12. Disconnect the oscilloscope’s probe.

13. Adjustthe testoscillator’s output level for the second carrier null as observed on the
spectrum analyzer’s display. Record the test oscillator’s output level.

Vrms (Vj)

14. Multiply the measured value by 1.18. Readjust the test oscillator’s output level to
the computed level, V.

V; x1.18 (Vy)
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5-17. YTO LOOP OFFSET AND FM OVERMODULATION ADJUSTMENTS (cont’d)

Procedure

(cont'd) 15. Set the FM overmodulation adjustment A3A9A4R30, OMOD, to the full clockwise
position. Slowly rotate the adjustment counterclockwise until the front panel FM
OVERMOD status annunciator just turns on.

16." Return the Signal Generator to normal operation by reversing the instructions in
steps 4, 3, 2, and 1.
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5-18. YTO LOOP PHASE DETECTOR ADJUSTMENTS
Reference Service Sheet 9-A3.

Description The gain crossover frequency of the YT'O phase lock loop is measured and adjusted
using a low frequency spectrum analyzer and tracking generator.

SPECTRUM ANALYZER/
TRACKING GENERATOR
INPUT STEP 2
STEP s'\_ AC
TRACKING I CURRENT
GENERATOR OUTPUT { ~~\ PROBE
powis T
Fa NN fan N
TS T =
8673A SYNTHESIZED N\ )| s | A3A9ue
SIGNAL GENERATOR /7 7/ SPECIAL CABLE N
= 8 P e—) INTERCONNECT
°30,3% ¢ S g0,

Figure 5-12. YTO Loop Phase Detector Adjustment Test Setup

Equipment Spectrum Analyzer ...................... HP 8556A/8552B/141T
(with tracking generator)
AC Current Probe ........................ HP 1110B
Special Interconnect Cable ............... (See Figure 1-2)
Procedure 1. Set the Signal Generator’s RF switch to ON.

2. Connect the equipment as shown in Figure 5-12. The special interconnect cable is
inserted between A3SW16 (gray cable) and A3A9J6 (YTO TUNE 1).

NOTE

When clipping the current probe around the special cable’s center
conductor, do not allow the metal surface to come in contact with the
center conductor connection of the SMA connectors.

3. Setthespectrum 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.

4. Press the SINGLE sweep key on the Signal Generator.

5. Move the spectrum analyzer’s input to the cable side (A3W16) of the special cable.
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5-18. YTO LOOP PHASE DETECTOR ADJUSTMENTS (cont'd)

Procedure
(cont'd)

6.

8.

Press the SINGLE sweep key. Check that the gain-crossover frequency is 20
+2 kHz. If the gain-crossover frequency is not correct, ASASA4R20 must be
changed to set the correct frequency; otherwise, this adjustment is complete. See

Figure 5-13.

CROSSOVER

LOOP GAIN (UNITY GAIN)

ZVOLTAGE INDUCED
IN A ONE-TURN LOOP

Figure 5-13. Spectrum Analyzer Display of Phase Locked Loop Gain

If A3BA9A4R20 must be changed, perform the following steps:
a. Set the LINE switch to STBY.

Disconnect the mains power cord.

Place the A3A9 Assembly in the test position.

Remove the AS3A9A4 cover.

Select the value of R20 using the following formula

RZ:RI( Fl )

O

20 kHz
where R2 = required value for R20
R1 = present value of R20

F1 = measured frequency

for example, if

R1 =6190
and F1=25kHz
then
25 kHz
R2 =619 20 kIiz

R2 = 7730 or 7500 (closest value)

Install R20, reconnect the mains power cord and set the LINE switch to ON.

Recheck the gain-crossover frequency.
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5-18. YTO LOOP PHASE DETECTOR ADJUSTMENTS (cont'd)

Procedure NOTE
(cont'd) 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
disconnecting theinputtotheac probe, shorting theinput, and pressing
the single sweep pushbutton. Phase margin should be approximately

45° and is calculated by the following expression:

10(%))

= cog—1 =
0 = cos (1 P
where 6 = 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.)

9. Return the Signal Generator to normal operation as follows:
a. Set the LINE switch to STBY.

Disconnect the mains power cord.

Install the A3A9A4 cover.

Return the A3A9 Assembly to its normal position.

® a0 o

Install the top and bottom covers.
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5-18. FM DRIVER ADJUSTMENTS

Reference

Description

Equipment

Procedure

Service Sheet 10-A3.

The dc offset of the FM integrator amplifier is set as close to zero volts as possible. Any
FM signal present on the error signal line of the YTO phase lock loop is nulled at both
high and low FM driver sensitivities.

8673A
SYNTHESIZED

SIGNAL
GENERATOR ' '
w18

o a 0 © 000000

0SCILLOSCOPE

VERTICAL
INPUT

Figure 5-14. FM Driver Adjustment Test Setup

TEST OSCILLATOR

Oscilloscopev .............. SUVTTT HP 1715A
Test Oscillator ...............ccovioint. HP 651B

1. Set FM DEVIATION to 0.1 MHz.

2. Connect the oscilloscope to ASATTP3.

3. Set ASATR28, OFST (offset adjust), for 0.0 0.1 Vdec.

4. Set FM DEVIATION to 10 MHz.

5. Verify a voltage level of 0 +£2 Vdc at ASATTP3.

6. If the RF switch is off, set it to ON.

7. Set the test oscillator controls for an output of 1.5 mVrms at 5 kHz.

8. Connect the oscilloscope to ASA7TP2; connect the test oscillator output to the FM
IN connector. The signal displayed by the oscilloscope will generally be less than
20 mV peak-to-peak.

9. Set A3BATR40, GAIN, to null any FM signal present at ASA7TTP2.

10. Set FM DEVIATION to 0.1 MHz and test oscillator output level to 0.15 Vrms.

11. Set A3A7R46, —-40 GN (-40 Gain), to null any FM signal present at ASA7TP2.
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5-20. FM ACCURACY AND OVERMODULATION ADJUSTMENTS

Reference

Description

Equipment

Procedure

Service Sheet 8-Al.

The FM gain is set. The modulation drive is set to a level that causes FM deviation to
equal a full scale meter reading. The meter drive adjustment is set accordingly. The
modulation drive is then set to a level that causes overmodulation. The FM overmodu-
lation adjustment is set to a position that just lights the front panel FM OVERMOD
status annunciator.

8673A SYNTHESIZED
LOCAL OSCILLATOR SIGNAL GENERATOR TEST OSCILLATOR

o] g [ s—
RF OUTPUT FM IN 500

BNC TEE
I VOLTMETER
MODULATION ANALYZER
AMPLIFIER
INPUT

Figure 5-15. FM Accuracy and Overmodulation Adjustment Test Setup

Digital Voltmeter ........................ HP 3455A
Modulation Analyzer .................... HP 8901A

Test Oscillator ........................... HP 651B

Amplifier .......... ... ... i HP 8477F (Preamp)
Mixer ....ooiiiii RHG DMS1-26
Local Oscillator .......................... HP 8673A

1. Connect the equipment as shown in Figure 5-15.

2. On the Signal Generator press RCL 0. Set the instrument to the following

conditions:
Frequency ............coiiiiiiiiiii 15 GHz
OutputLevel ..., -20 dBm
Meter Scale ...t FM
FM Deviation .......ooviiiiiineieee e, 0.1 MHz

3. Setthelocal oscillator’s frequency to 15.1 GHz at an output level of +7 dBm, with all
modulation off.
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5-20. FM ACCURACY AND OVERMODULATION ADJUSTMENTS (cont’d)
Procedure 4. Set the test oscillator’s amplitude for a voltmeter reading of 0.7071 Vrms.
(cont'd)

5. Adjust FM GAIN (A1A6R35) on the A1A6 Meter Assembly for a modulation
analyzer reading of 100.0 £0.1 kHz.

6. Adjust FM MTR (A1A6R70) for a full scale reading of 100 kHz on the Signal
Generator’s front panel meter.

7. Set the Signal Generator to the 0.03 MHz FM deviation range.

8. Verify that the Signal Generator’s front panel meter agrees with the modulation
analyzer (approximately 30 kHz) to within 4 kHz.

9. Set the test oscillator’s amplitude for a voltmeter reading of 0.7425 Vrms.
10. Set FM OMOD (A1A6R54) to the extreme clockwise position.

NOTE

Adjust FM OMOD as accurately as possible to avoid turning on the
front panel FM OVERMOD status annunciator erroneously.

11. Adjust FM OMOD (A1A6R54) in a counterclockwise direction until the FM
OVERMOD status annunciator on the Signal Generator’s front panel just turns on.
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5-21. SWEEP OUT AND BLANKING/MARKER ADJUSTMENTS
Reference Service Sheets 6-A2 and 11-A2.
Description Therampis adjusted for 0 to+10V and is available at the rear panel SWP OUT connector.

The Z-axis intensity marker is adjusted to -5V and is available at the rear panel
BLANKING/MARKER connector.

0SCILLOSCOPE 8673A SYNTHESIZED
SIGNAL GENERATOR
swpouT{ol ]88 o=
f BLANKING/ E:’Ooo@ oo E%EEDO-U
CHAN A MARKER
INPUT

STEP 11 )

Figure 5-16. Sweep Out and Blanking/Marker Adjustments Test Setup

Equipment Oscilloscope ....... e HP 1715A
MPU T TestBoard ..............c....c..... HP 11726-60001
NOTE

The MPU Test Board is part of the HP 11726 A Support Kit.
Procedure 1. Set the Signal Generator’s LINE switch to STBY, then remove the top cover.
2. Connect the MPU test board to Microprocessor Assembly A2AS8.
3. Onthe Microprocessor Assembly, short A2A8TP5 to the adjacent GND test point.

4. Set diagnostic switch A2A8S1, on the Microprocessor Assembly, to 4. (Diagnostic
mode 4 enables testing of circuits on the A2A7 I/0 Assembly.)

5. Set the LINE switch to ON.

6. Verify that the FREQUENCY MHz display shows 04-1, indicating that the diag-
nostic switch is correctly set to diagnostic mode 4.

7. Connect the Signal Generator to the oscilloscope’s channel B input as shown in
Figure 5-16.

8. Settheoscilloscope’s trigger to channel B and set channel B for dc coupling. Adjust
the oscilloscope for the display shown in Figure 5-17.
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5-21. SWEEP OUT AND BLANKING/MARKER ADJUSTMENTS (cont’d)

<€— PEAK AMPLITUDE

1024 STEPS

I

¢— 0 200 mV

Figure 5-17. Oscilloscope Display for Sweep Out Adjustment

Procedure 9. Set SWP (A2A7R34) for a+10V ramp peak-toﬁpeak. Verify that the ramp contains
(cont'd) no discontinuities. '

10. Connecttherear panel BLANKING/MARKER BNC connector to channel A of the
oscilloscope, leaving the trigger set to channel B.

+5V

A

BLANKING
PULSE

0 0.1V

NORMAL _T

OUTPUT LEVEL
MARKER PULSE
* * AMPLITUDE
TONE BURST MARKER
PULSE

5-18. Oscilloscope Display for Marker Adjustment

11. Using the GND on channel A of the oscilloscope, set a reference for normal output
level (see Figure 5-18).

12. Switch channel A to dc coupling.

13. Adjust MKR (A2A7R50) for a marker pulse -5V below the reference.
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5-22. SRD BIAS ADJUSTMENT

Reference

Description

Prompt

Gate Voltage at
Lowest Frequency

in Band

Service Sheet 6-A1.

Automated adjustment. The YIG Tuned Multiplier (YTM) multiplies the fundamental
frequency of the YIG Tuned Oscillator (2.0 to 6.6 GHz). Multiplication is achieved via
the steprecovery diode (SRD) inside the YT'M. The bias voltages on the SRD control the
signal levels of the harmonics generated. Misadjusted bias voltages result in low
harmonic levels, and thus low power out in the harmonic frequency bands (6.6 to
26.0 GHz). Extreme misadjustment can cause YTM spurious oscillations and poor
pulse shape in pulse modulation mode.

The SRD bias adjustment procedure consists of setting both the source and gate bias
voltages of the SRD bias FET. There are four source voltage adjustments; one for each
of the four frequency bands. There are six gate voltage adjustments; two for each of the
three harmonic bands (bands 2, 3, and 4). The adjustment is performed as follows:

a. Source and gate dc bias voltage values are entered into the controller as shown in
Figure 5-19. The bias voltages are listed on the YTM label located inside the Signal
Generator near the attenuator. The question mark (?) is used as a prompt to indicate
when and where data should be entered.

YTH BIAS R
SER# =tm o=erial#
Source
.
ERHD 2 “TESd SOURCE Voltage
Ged SRQ F-5 15@ GATE
j Gate Voltage at
BEAHD 3 T 551 ENURCE Highest Frequency
945 ~5 1S@ GATE in Band
BEAHD 4 e BRI SOURCE
DS [T 7% EAZ GATE
FEESS 'EHMD LIME' AFTER EACH
EHTRY

Figure 5-19. Format for Entering SRD Bias Voltages

b. Source voltages for each band are adjusted. Band 1 (2.0to 6.6 GHz) source voltageis
always set to 3.80 +0.01 Vdc. Band 2 (6.6 to 12.3 GHz), band 3 (12.3 to 18.6 GHz), and
band 4 (18.6 to 26.0 GHz) source voltages are set to within +0.001 Vdc of the voltage
listed on the YTM label. After the source voltages are adjusted, the results are displayed.

c. Gatebias voltages are adjusted for bands 2, 3, and 4. Six rectangles are drawn on the
controller screen, each one representing an adjustment. The center of the rectangle
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5-22. SRD BIAS ADJUSTMENT (cont'd)
Description represents the entered gate voltage. The flashing “X”, which represents the error from
(cont'd) the entered gate voltage, is adjusted to within one-half division of the rectangle center.

See Figure 5-20.

B2 HIHRIAERIL EZz LOJALASRS]
U . + Errar from Entered
f 1 T 1 1 ") 1 +- Gate Vﬂltage
Entered
- e = P " Gate Volt
EZ HI ALASRIZ B3 L0 ALARRGS ale Yoltage
Bd HICALABRIZ BEd L OALAGRAER

Figure 5-20. Gate Voltage Adjustment
After the gate voltages are adjusted, the results are displayed.

NOTES

If a gate voltage cannot be adjusted, check the controller printout of the
entered SRD bias voltages and verify that the gate voltages were
entered correctly. The center of the rectangle represents the gate voltage ‘
that was entered into the controller.

Gate voltages can be checked manually by measuring dc voltage at the
lowest and highest frequency of each band. These voltages should
correspond to the voltages on the YTM label.

8673A SYNTHESIZED
HP-18 CONTROLLER SIGNAL GENERATOR

DIGITAL VOLTMETER =] —

o n 0o oo oo (m}

° accaogono = cm:::cn:lc):::
‘:l;ll:’ o () ©tdaoa S gogo
Soaa

© 0® © O oo GA@co o

Figure 5-21. SRD Bias Adjustment Test Setup

Equipment Digital Voltmeter ........................ HP 3455A
HP-IB Controller ........................ HP 85F/82903A/00085-15005/

00085-15002/00085-15004
Test Cassette ..........ovveeeuennnnon.. .. HP 11726-10001
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5-22. SRD BIAS ADJUSTMENT (cont'd)

Procedure 1. Connect the Signal Generator and voltmeter to the controller via the HP Interface
Bus as shown in Figure 5-21.

2. Set the Signal Generator’s HP-IB address to 19 and set the voltmeter’s HP-IB
address to 22.

3. Load the test program as instructed in the paragraph titled “Automated Adjustment
Procedures” in this section.

4. After the program is loaded and the main menu is displayed, press K1 to run the
SRD bias adjustment program.

5. Instructions for the remainder of the procedure will be displayed on the controller
screen. The program will indicate when the SRD bias adjustment has been
completed.

5-40



Model 8673A

Adjustments

ADJUSTMENTS

5-23. YTM TUNE ADJUSTMENT

Reference

Description

Service Sheets 1-Al, 3-Al, 4-Al, 7-A1, and 9-Al.

Automated adjustment. The YIG Tuned Multiplier (YTM) is swept approximately
200 MHz above and below the Signal Generator’s set RF output frequency. The YTM
tuning curveis then examined and adjusted until its center frequency equals the set RF
output frequency, and tracks the set frequency over the entire 2 to 26 GHz range.

If the YTM tuning is out of adjustment, the bandpass filter either attenuates the YIG
Tuned Oscillator (YTO) signal more than normal, resulting in low output power, or
insufficiently filters signal harmonics. In addition, a misaligned YT'M can cause poor
pulse shape in pulse modulation mode. The YTM Tune adjustment should be performed
whenever the YTM or associated circuitry has been repaired or whenever low output
power or high harmonics exist.

The YTM tune adjustment is performed as follows:

a. Preliminary adjustments are made. These include setting the +12.4 voltage refer-
ence, setting the peaker DAC input bits low via the Special Function learn mode,
adjusting “INT OS”, disabling the power clamp circuit, and setting the front panel
CAL control.

b. The oscilloscope display is calibrated to monitor the detected output of the YTM.

c. YTM tuning is adjusted by centering the YTM response peak on the oscilloscope
display (see Figure 5-22). Adjustments are made at the highest and lowest frequency in
each band. In addition, bands 3 and 4 are adjusted at “breakpoints” to correct for
tracking deviation at the higher frequencies.

Peak

N\
N
f
.

/
r/

Figure 5-22. Optimum YTM Response

d. Each band is swept to check the YI'M tracking response of its passband after
adjustment.
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5-23. YTM TUNE ADJUSTMENT (cont'd)

Equipment

Procedure

CHAN A CHAN B
T0O TO
HP-1B CONTROLLER ATACE 10 stra
DIGITAL VOLTMETER ;::DDE e —]
UHP-IB § LHP-IB RN

RF 8673A SYNTHESIZED
OUTPUT | g|GNAL GENERATOR

5000 TERMINATION

Figure 5-23. YTM Tune Adjustment Test Setup

Digital Voltmeter ........................ HP 3455A

Oscilloscope ....... ... .. HP 1715A

50Q Termination ......................... HP 8485A

HP-IB Controller ........................ HP 85F/82903A/00085-15005/
00085-15002/00085-15004

Test Cassette ............................ HP 11726-10001

1. Set the Signal Generator’s HP-IB address to 19 and set the voltmeter’'s HP-IB
address to 22.

2. Load the test program as instructed in the paragraph titled “Automated Adjust-
ment Procedures” in this section.

3. After the program is loaded and the main menu is displayed, press K2 to run the
YTM tune adjustment program.

4. Instructions for the remainder of the procedure will be displayed on the controller
screen. The program will indicate when the YTM tune adjustment has been
completed.

NOTE

Perform the procedure titled “Power Clamp Adjustment” after complet-
ing this adjustment.
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5-25. FLATNESS AND ALC ADJUSTMENTS

Reference

Description

Service Sheets 1-Al, 4-Al, 6-A1, 7-Al, and 9-Al.

Automated adjustment. The flatness adjustments compensate for power variations
caused by RF output cables, the attenuator, the crystal detector, and the directional
coupler. Misadjusted flatness can cause large variations in power level as frequency
changes.

The flatness adjustment procedure is performed as follows:

a. Theprogram runs a flatness plot of the Signal Generator, which is displayed on the
controller screen.

b. The program calculates and draws the specification lines and optimum slope for
each of the four flatness regions.

c. A copy of the flatness plot is printed.

EEREOR . DE e
11 T .
T f Moy
o \'QL—JTM
@ o P —— fi‘". NI
T T T e TR e a2
F. GHZ
—_ ] +
Oifzet @ 2 GCHz: -8 149 dF
o=l Hdd RLDT at 202 GHz

Figure 5-25. Typical Flatness Plot

d. Four axes, representing the slope adjustment for each flatness region, are drawn on
the controller screen. The center of each axis represents zero error (the optimum slope
for that region). The “X” is adjusted as close as possible for zero error.

e. After the flatness adjustments are made, the controller will print a new flatness
plot. Included on the plot is an ALC adjustment frequency that is used in the ALC
portion of this adjustment procedure.

The ALC adjustments include centering the ALC loop error voltage within the unlev-
eled detector range, adjusting the AM carrier level, and calibrating the ALC log amp
curve. Misadjusted ALC can cause poor AM performance, high level accuracy errors
and LVL meter errors.
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5-25. FLATNESS AND ALC ADJUSTMENTS (cont'd)

Description The ALC adjustment procedure is performed as follows:

(cont'd) a. The front panel meter’s mechanical zero is set for a mechanical indication of

exactly zero on the lower scale.

b. The ALC adjustment frequency, provided on the flatness plot printout, is entered
into the controller.

c. The ALC loop error voltage is centered within the unleveled detector’s window.

d. AM carrier level (with no modulation input)is set to the same power level as the CW
level (AM off).

e. Vernier and meter circuits are adjusted.

f. The overrange adjustment is set to obtain the same RF level in and out of the
overrange mode.

g. The internal ALC log amp curve is adjusted to produce an output voltage
proportional to the log of the detected input power (in Watts) at all levels. This ensures
that the proper output power level will be obtained across the full vernier range.

h. The external ALC log amp is adjusted to minimize dc offset and to center the
operating range of the external leveling circuitry.

Several utility programs can then be run to check flatness, vernier and maximum
power.

8673A SYNTHESIZED
HP-1B CONTROLLER SIGNAL GENERATOR
— [: § [ I S — |
<rL " g e
A 3 o Ou6’e 0 oo 8888.9,
U RF OUTPUT
DIGITAL VOLTMETER POWER
METER
POWER
SENSOR
Figure 5-26. Flatness and ALC Adjustments Test Setup
Equipment Power Meter ............................. HP 436A
Power Sensor ............c.c .. HP 8485A
Digital Voltmeter ........................ HP 3455A
HP-IB Controller ...............c.cc..... HP 85F/82903A./00085-15005/
00085-15002/00085-15004
Test Cassette .............ccvvvvveeio... HP 11726-10001

5-46



Model 8673A Adjustments

ADJUSTMENTS
5-24. POWER CLAMP ADJUSTMENT
Reference Service Sheet 7-Al.
Description The power clamp circuit is used to limit power in band 1 (2.0 to 6.6 GHz) below the level

where YIG tuned multiplier (YTM) spurious oscillations occur. Spurious oscillations vary
with each YTM and with frequency, but generally occur at high power levels (>12 dBm)
and at frequencies within band 1. The clamp level is set to prevent spurious oscillations
for most operating modes and temperature conditions.

8673A SYNTHESIZED
SIGNAL GENERATOR POWER METER
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Figure 5-24. Power Clamp Adjustment Test Setup

Equipment Power Meter ............................. HP 436A
Power Sensor ............... ... ... ..... HP 8485A
Procedure 1. Calibrate the power meter to the power sensor.

2. Connect the equipment as shown in Figure 5-24.

3. Set PWR CLAMP (A1A3R51) on the Function Assembly fully clockwise for maxi-
mum clamping effect.

4. OntheSignal Generator, press RCL0; set frequency to5 GHz, RANGE to 0 dBm, and
ALC DIODE to on.

5. Set the CAL control on the Signal Generator’s front panel fully clockwise.
6. Set the power meter’s cal factor for 5 GHz correction.
7. Adjust PWR CLAMP counterclockwise until the power meter reads +14.0 0.2 dBm.

8. Set the Signal Generator’s frequency increment to 50 MHz. Then, press the FREQ
INCREMENT W key to tune across band 1 (2.0 to 6.6 GHz) while observing the
power meter reading. If the power changes suddenly by several dB while changing
frequency, the Signal Generator has entered the spurious oscillation (squegging)
mode. Decrease the clamp level in 0.5 dB increments at 5 GHz, each time setting the
RF key to OFF momentarily and starting the PWR CLAMP adjustment from its
fully clockwise position. Repeat this step until no squegging exists.
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5-24. POWER CLAMP ADJUSTMENT (cont'd)

Procedire 9. When there is no further evidence of squegging, lower the clamp level by another
(cont’d) 1 dB to add a stability margin.

NOTE
It should not be necessary to set the clamp level lower then +10 dBm.

10. Record this level for use as a reference in the Flatness and ALC adjustment
procedure.

dBm
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5-25. FLATNESS AND ALC ADJUSTMENTS (cont'd)

Procedure NOTE

(cont'd) If either flatness or ALC requires adjustment, both adjustments must be

performed. Flatness should be adjusted first because it affects level
accuracy at most frequencies.

1. Setthe Signal Generator’s HP-IB address to 19, set the voltmeter’s HP-IB address
to 22, and set the power meter’s HP-IB address to 13.

2. Calibrate the power meter to the power sensor.
3. Connect the equipment as shown in Figure 5-26.

4. Load the test program as instructed in the paragraph titled “Automated Adjust-
ment Procedures” in this section.

5. After the program is loaded and the main menu is displayed, press K3 to run the
flatness and ALC adjustment program.

6. Instructions for the remainder of the procedure will be displayed on the controller’s
screen. The program will indicate when the flatness and ALC adjustments are
completed.
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5-26. AM BANDWIDTH ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheet 1-Al.

ALC loop gain is adjusted separately for each band to optimize ALC loop stability, level
switching speed, and AM bandwidth. Each band is scanned in small steps to determine
where maximum rolloff and peaking occur in the ALC response. The bandwidth is then
adjusted to optimize the above three performance parameters.

SPECTRUM ANALYZER TO A1A2C6
8673A SYNTHESIZED

INPUT 1 SIGNAL GENERATOR
TRACKING C’Dﬂ D§ a o ZDUDDDDD Do a
GEN OUT g7 ea38e S 3338

(I’_é' 0.0% o ao ggsa&

RF OUTPUT& AM IN
500
TERMINATION

\.

Figure 5-27. AM Bandwidth Adjustment Test Setup

Spectrum Analyzer .................. ..., HP 8556A/8552B/141T
500 Termination ........cocveiieennenennn HP 8485A

1. Connect the equipment as shown in Figure 5-27.

2. Key in RCL 0 and then set the Signal Generator to the following conditions:

Start Frequency .........cccciiiiiiinnn, 2 GHz
Stop Frequency .........cc.ooiviinn 6.6 GHz
StepSize ... 10 MHz
Output Level ...... ... i 0 dBm
AMMode ...t 100%
Meter Scale ..........ccoiiiiviiiiiin.. AM
AUTOPEAK ... Off

3. Center the following components: Bl (A1A2A1R61), B2 (A1A2A1R59), B3
(A1A2A1R58), and B4 (A1A2A1R57).

4. Adjust the tracking generator level on the spectrum analyzer so that the Signal
Generator’s meter reads approximately 30% AM.

5. Change the Signal Generator’s meter scale to LVL.

6. Set the spectrum analyzer’s vertical sensitivity to 2 dB per division. Adjust the
spectrum analyzer’s log reference level and linear sensitivity to set the left portion of
the displayed signal on a convenient CRT graticuleline (two or three divisions from
the top of the screen). This represents the reference level for determining AM rolloff.

7. Using the manual sweep mode, tune the Signal Generator from 2000 to 6600 MHzin
10 MHz steps to determine where the sharpest rolloff occurs in the AM response.
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5-26. AM BANDWIDTH ADJUSTMENT (cont'd)

Procedure
(cont'd)

10.

11.

12.

13.

14.

15.

16.

17.

18.

This corresponds to the highest negative difference in level at the far right of the
display (200 kHz) as compared to the reference at the left side (0 kHz).

When the sharpest rolloff frequency is found, vary the Signal Generator’s output
level from —10 to +8 dB to determine at what level the sharpest rolloff occurs.

At the worst-case rolloff frequency and level, adjust B1 (A1A2A1R61) to set the AM
rolloff to -3 dB at 200 kHz as displayed on the spectrum analyzer.

Vary the output level from ~10 to +8 dB to determine at what level the sharpest
peaking occurs.

Ifthis peaking level exceeds +2 dB with respect to 0 Hz, readjust B1 to obtain +2 dB.

Return to the frequency and level of maximum rolloff and verify that the rolloff
does not exceed -3 dB at a 100 kHz rate.

NOTE

Theother three bands (B2, B3, and B4) are adjusted in a manner similar

to band 1(B1). Perform steps 13 through 18 for each adjustment listed in
the table.

For each adjustment, tune the Signal Generator over the corresponding range
listed in the Frequency Tuning column of the following table. Determine where the
sharpest rolloff occurs in the AM response.

Adj Reference Frequency Tuning
Name Designation (in 10 MHz steps) Output Level
B2 A1A2A1R59 6610 to‘ 12300 MHz -10to +8 dB
B3 A1A2A1R58 12310 to 17900 MHz -10to +8 dB
18000 to 18600 MHz -10 to +4 dB
B4 A1A2A1R57 18610 to 21900 MHz -10to +4 dB
22000 to 26000 MHz -10to 0dB

When the sharpest rolloff frequency is found, vary the Signal Generator’s output
level over the appropriate range listed in the Output Level column of the table.

At the worst-case rolloff frequency and level, set the appropriate adjustment for
AM rolloff of -3 dB at 200 kHz as displayed on the spectrum analyzer.

Vary the output level over the range used in step 14 to determine at what level the
sharpest peaking occurs.

If this peak level exceeds +2 dB with respect to 0 Hz, readjust the adjustment for
+2 dB.

Return to the frequency and level of maximum rolloff and verify that the rolloff
does not exceed -3 dB at a 100 kHz rate.
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5-27. AM ACCURACY AND METER ADJUSTMENT

Reference Service Sheets 7-A1 and 8-Al.

Description The AM log amp is adjusted for calibrated AM depth accuracy and the AM meter circuit
is adjusted for accurate indication of AM depth.

8673A SYNTHESIZED
LOCAL OSCILLATOR SIGNAL GENERATOR TEST OSCILLATOR

AM IN 6000
BNC TEE
I 1
Lt VOLTMETER

MODULATION ANALYZER

AMPLIFIER

INPUT

Figure 5-28. AM Accuracy and Meter Adjustment Test Setup

Equipment Digital Voltmeter ........................ HP 3455A
Modulation Analyzer .................... HP 8901A
Amplifier ........ ... ... ... ... L. HP 8447F (Preamp)
Test Oscillator ........................... HP 651B
MiXer ... RHG DMS1-26
Local Oscillator .......................... HP 8673A
Procedure 1. Connect the equipment as shown in Figure 5-28.
NOTE

Connect the mixer directly to the local oscillator to avoid any power loss.

2. OntheSignal Generator press RCL 0. Set the instrument to 2 GHz,-25 dBm output
level, 100% AM, and AM meter scale.

3. Set the local oscillator to 2.07 GHz at +5 dBm.
4. Set the test oscillator’s amplitude for a voltmeter reading of 0.5303 Vrms at 1 kHz.

5. Adjust AM CAL (A1A3R83) on the Function Assembly for a modulation analyzer
reading of 73.00 +£0.01% AM depth.
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5-27. AM ACCURACY AND METER ADJUSTMENT (cont'd)

Procedure NOTE

(cont'd) AMCALissetto73% AMinstead of 756% AM to compensate forinternal
temperature variations. With the covers installed the actual 75% AM
corresponds to the meter reading of 76% AM.

6. Adjust AM MTR (A1A6R84)0n the Meter Assembly so that the Signal Generator’s
meter reads exactly 75% on the middle scale.
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5-28. PULSE MODULATION}ADJUSTMENT
Reference Service Sheets 2-A1, 4-Al, and 9-Al.

Description The pulse clamp circuitry is adjusted to the low level dynamic range of the internal
ALC detector circuitry in pulse mode. This prevents excessively long response times at
low duty cycles. The maximum output of the Bias-2 DAC is adjusted with all DAC bits
set high. This affects the range and resolution of the YTM bias sensing that supplies
theinput to the pulse amplitude control (PAC) circuit. The YTM injected pulse width is
adjusted to provide pre-biasing of the YTM step-recovery diode at the proper time. The
series pulse width adjustment is set so as to not conflict with the shunt pulse. The
relative timing between the series and shunt pulses is critical for proper modulation
performance. The ALC sample pulse timing is adjusted to select the optimum time
period for which the ALC loop is activated for pulse purposes. The ALC sample pulse
fine adjustments are set to minimize the difference in power between CW (continuous
wave) and pulse modes at minimum pulse width. The minimum pulse width indicator
circuit is adjusted to turn on the ALC UNLEVELED status annunciator when the
pulse width becomes less than 100 ns.

Equipment Digital Voltmeter ........................ HP 3455A
Oscilloscope ..., HP 1715A
Divide-by-10 Probe ....................... HP 10017A
Pulse Generator ......................... HP 8013B
HP-IB Controller ........................ HP 85F
Preamplifier ...................... ... ... HP 8447F
Crystal Detector ...................cuv.t HP 08673-60083

Procedure Pulse Clamp Adjustment

1. Turn off the Signal Generator’s RF and select PULSE NORM mode.

2. Connect the positive lead of the voltmeter to A1A2C6 (the ALC detector buffer output
feedthru capacitor) and the ground lead to the Signal Generator chassis ground.

3. Adjust PCP (A1A2A2R21) for a voltmeter reading of —0.56 +0.03 Vde.
4. Disconnect the voltmeter from the Signal Generator.

Bias-2 DAC Sensitivity Adjustment

5. Load the following program into the controller’s memory.

18 1 FILE=SEHS

15 OIWM I426er,.H¥L26]

29 QUTFUT 713 ;upLze

g FOR J=1 TO 28

43 EHTER 719 USTIHG "&#.B" ; I¢4x
=8

&1 255

7a 255

o

a8 d=1 Ta Z2&

188 HELCHESCIC A2

11d HEXT 4

126 OQUTPUT 713 USIHG "#.K" : Hs
136 ENO
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5-28. PULSE MODULATION ADJUSTMENT (cont'd)
Procedure 6. Run the program entered in step 5. This sets all Bias-2 DAC input bits to a high
(cont'd) state. Note that the FREQUENCY MHz display indicates all dashes and all the key

lights are lit.

7. Connect the voltmeter’s positive lead to AIA5TP2 and connect the ground lead to
the Signal Generator’s chassis ground.

8. Adjust BIAS (A1A5R47) for a voltmeter reading of +2.750 +0.005 Vde.
9. Disconnect the voltmeter from the Signal Generator.

10. Reset the Signal Generator by pressing LOCAL, then RCL 0. The FREQUENCY
MHz display should now indicate 3000.000 MHz.

YTM Injected Pulse Width Adjustment
NOTE

This adjustment is not critical and is being reserved for future options.
11. Set Y-PW (A1A4R29) to the center of its range.

Series Pulse Width Adjustment
12. Connect the equipment as shown in Figure 5-29.

8673A SYNTHESIZED
PULSE SIGNAL GENERATOR 0SCILLOSCOPE
GENERATOR ¥ X10 PROBE TO ATA4TP1
o l:l § )] s——] :
SUTPUT | PULSE I T VERTICAL
() STEP 15| IN CSTEP 7 JINPUT
J_ _STEP12 __ _ __J

Figure 5-29. Series Pulse Width Test Setup

13. Set the pulse generator to the following settings:

Pulse Period Range .......... 20 ns — 1 us
Pulse Delay Range ........... 35ns —1us
Pulse Width Range .......... 10ns — 1 us
Pulse Double/Norm ................ Norm
Output Norm/Compl ............... Norm
Amplitude Range ............. 4 — 10 Vpk
Offset (+Output) .........coo v ... Off
IntLoad ............................. Out
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5-28. PULSE MODULATION ADJUSTMENT (cont’d)

Procedure 14.

(cont'd)

15.

16.

17.

18.

19.
20.

21.

Set the pulse generator’s amplitude for a 5V peak-to-peak signal, the pulse period to
1 us, and the pulse width to approximately 200 ns using the waveform displayed on the
oscilloscope.

Connect the output of the pulse generator to the PULSE IN connector on the Signal
Generator.

Set the oscilloscope’s input to AC mode, 1 M(Q) impedance.

Connect the input of the oscilloscope to A1A4TP1 (SER PUL) using a 10:1 high
frequency probe.

Set the oscilloscope’s vertical sensitivity to 0.2V per division.
On the Signal Generator, set the frequency to 6.6 GHz and select PULSE NORM mode.

Adjust the pulse generator’s pulse delay to center the pulse waveform on the oscillo-
scope display.

Adjust S-PW (A1A4R35) to obtain the waveform shown in Figure 5-30.
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L ADJUST TO ACHIEVE OPTIMUM
TIMING AND MINIMUM REFLECTIONS

Figure 5-30. Series Pulse Width Waveform

ALC Sample Pulse Adjustment
22. Set PW-S (A1A4R46) fully clockwise.

23. Verify that the pulse generator’s pulse period is 1 us and that the pulse width is 200 ns.

NOTE

It is essential to connect cables of identical length to the oscilloscope;
otherwise, timing errors will result (approximately I ns per foot of cable).
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5-28. PULSE MODULATION ADJUSTMENT (cont'd)

Procedure
(cont'd)

24.

25.

26.

27.

28.

29.

30.
31.

Connect a 10:1 high frequency probe from the channel B input of the oscilloscope to
A1A4TPS (SMPL).

Set the Signal Generator’s frequency to 6.6 GHz, output level to ~10 dBm, and
PULSE NORM mode to on.

Set the oscilloscope to the following conditions:

Channel A Channel B Display Modes
0.02V/Div 0.2 V/Div Vert Disp: Alt

dc coupled dc coupled Horiz Disp: Main
(1 MQ) (1 MQ) Sweep Mode: Auto

Main Trig: dc, ext
Time/Div: 0.05 us

Connect channel A of the oscilloscope to the preamplifier output as shown in
Figure 5-31.

8673A SYNTHESIZED
SIGNAL GENERATGR

{ TO A1A4TP8 )

0SCILLOSCOPE

RF
OUTPUT

N
CRYSTAL CHANNEL
DETECTOR B

PREAMPLIFIER

Figure 5-31. ALC Sample Pulse Test Setup

Adjust the channel A Vertiéal sensitivity for a waveform display of at least 4
divisions.

On the pulse generator, set the pulse period to approximately 1 us and the pulse
width to 100 £3 ns using the displayed RF detected pulse waveform on the
oscilloscope (channel A).

Switch the Signal Generator between PULSE NORM and PULSE OFF modes.

Adjust L-E (A1A4R24) to minimize the difference between PULSE OFF and
PULSE NORM modes. The modes should be within +1 dB of each other.
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5-28. PULSE MODULATION ADJUSTMENT (cont'd)

Procedure 32. Set the Signal Generator’s output level to +8 dBm.

(cont’d)

33. Readjust the oscilloscope’s channel A vertical sensitivity for greater than 4
divisions per display.

34. Adjust T-E (A1A4R33) to minimize the difference between PULSE OFF and
PULSE NORM modes.

35. Repeat steps 28 through 34 until the error is minimized at both power levels.

NOTE

Try to maintain as wide of a sample pulse as possible while not

sacrificing accuracy in order to do so. See Figure 5-32.

ALC Detector Pulse

Sample Pulse

Channel A ~—] I—
Channel B —L__ |
50%
of Peak ]
Amplitude t
—] =— 30 ns

Figure 5-32. ALC Sample Pulse Waveform

36. Reduce the pulse width to 90 ns as displayed on channel A and verify that the pulse
level error is less than 9%. (Using a peak pulse level of five divisions, 9% is

approximately one-half division.)

37. Recheck the level error at 100 ns.

Minimum Pulse Width Indicator Adjustment

38. Set the Signal Generator to PULSE NORM mode.

39. Set PW-S (A1A4R46) fully clockwise.

40. Set the pulse generator’s pulse period to approximately 1 us and the pulse width to

90 +3 ns while using the oscilloscope display.
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5-28. PULSE MODULATION ADJUSTMENT (cont'd)

Procedure 41. Adjust PW-S in a counterclockwise direction until the Signal Generator’s front
(cont'd) panel ALC UNLEVELED status annunciator just turns off.

42. Set the pulse generator’s pulse width vernier fully clockwise, then slowly rotate it
counterclockwise. The ALC UNLEVELED status annunciator should turn on
shortly after the pulse width narrows to less than 100 ns.
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