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CERTIFICATION

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

WARRANTY

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

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

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

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

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

ASSISTANCE

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

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.
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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 protection has been
impaired, the instrument must be madeinoperative
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).

é Indicates hazardous voltages.
=L Indicates earth (ground) terminal.

The WARNING sign denotes a

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

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.

CAUTION
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LINE POWER CABLE

OPTION 908
RACK FLANGE KIT

MODEL 8673A

OPTION 907
FRONT HANDLE KIT

OPTION 909
RACK FLANGE AND,FRONT

HANDLE COMBINATION KIT

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

SECTION |
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 1-1 shows 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 I, Installation
Section III, 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 isinthe
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 service is 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 instrument is 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 2.0t0 26.0 GHz (1.95to
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 most other 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 10MHzor fivetimes themodulation frequency, which-
ever is lower. From 6.6 to 12.3 GHz, peak devia-
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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: SH1,
AH1,T5,TEO, L3, LE0, SR1, RL1, PP1,DC1,DT1,
and C0. The Signal Generator interfaces with the
bus via three-state TTL 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
—~10 dBm 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.

Chassis Slide Mount Kit (Option 006). 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 numberis 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.

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

Rack Flange Kit (Option 908). 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.

Rack Flange and Front Handle Combination Kit
(Option 909). 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
1007120 Vac operation. This fuse has a 2A rating
andis forreconfiguring 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-
ious signals may increase. SSB phase noise may
also be degraded at some offsets from the carrier.

An external signal sourceis 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.

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

The HP 8112A Pulse Generator is recommended
for pulse modulation applications that require
pulse delay.

1-12. ELECTRICAL EQUIPMENT 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 11726A Support Kit is available to aid the user
in maintaining and servicing the Signal Genera-
tor. It consists of cables, adaptors, terminations,
prerecorded programs, extender boards, and a test
extender board.

1-13. RECOMMENDED TEST EQUIPMENT

Table 1-3 lists the test equipment recommended
for use in testing, adjusting and servicing the Sig-
nal Generator. The Critical Specification column
describes the essential requirements for each piece
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of test equipment. Other equipment can be substi-
tuted if it meets or exceeds these critical specifica-
tions.

The Recommended Model column may suggest
more than one model. The first model shown is

Model 8673A

usually the least expensive, single-purpose model.
Alternate models are suggested for additional fea-
tures that would make them a better choice in
some applications.

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 2.0to 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
Accuracy and Stability Same as reference oscillator
Reference Oscillator: Frequency 10 MHz
Aging Rate <5x 1010/day After a 10 day warmup (typically
924 hours in a normal operating
environment)
Switching Time (for frequency <20 ms CW and AM modes; AUTO

to be within specified resolu-
tion and output power to be

PEAK disabled

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

6.6—12.3 GHz —52 dBc 10 Hz offset from carrier
-64 dBc 100 Hz offset from carrier
-72 dBc 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 dBe 100 Hz offset from carrier
—-68 dBc 1 kHz offset from carrier
-76 dBe 10 kHz offset from carrier
-100 dBc 100 kHz offset from carrier

18.6—26.0 GHz -46 dBe 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
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Table 1-1. Specifications (2 of 6)

General Information

Electrical Characteristics

Performance Limits

Conditions

SPECTRAL PURITY [cont'd)

Harmonics <~40 dBc Up to 26 GHz; output level meter
readings < 0 dB on 0 dBm range
and below

Subharmonics and Multiples <25 dBe 2.0t0 18.6 GHz

Thereof <-20 dBc 18.6 to 26.0 GHz
Spurious: CW and AM modes
Nonharmonically Related <70 dBc 2.0t0 6.6 GHz
<64 dBc 6.6 t0 12.3 GHz
<60 dBc 12.3t0 18.6 GHz
<-58 dBc 18.6 to 26.0 GHz
Power line related and fan rota- For Opt. 003 instruments (400 Hz
tion related within 5 Hz below line operation), power line related
line frequencies and multiples . spurs typically increase by 10 dB.
thereof
2.0—6.6 GHz -50 dBe <300 Hz offset from carrier
-60 dBe 300 Hz to 1 kHz offset from carrier
-65 dBc >1 kHz offset from carrier
6.6—12.3 GHz -44 dBc <300 Hz offset from carrier
-54 dBc 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 dBc <300 Hz offset from carrier
~48 dBe 300 Hz to 1 kHz offset from carrier
~-53 dBc >1 kHz offset from carrier

RF OUTPUT

Output Level: +15 to +35°C

Standard Leveled Output +8 dBm to -100 dBm 2.0to 18.0 GHz
+4 dBm to -100 dBm 18.0 to 22.0 GHz
0 dBm to -100 dBm 22.0 to 26.0 GHz

Option 001 Leveled Output +10 dBm to —-10 dBm 2.0to 18.0 GHz
+6 dBm to -10 dBm 18.0 to 22.0 GHz
+3 dBm to -10 dBm 22.0 to 26.0 GHz

Option 004 Leveled OQutput +7 dBm to ~100 dBm 2.0to 18.0 GHz
+2 dBm to -100 dBm 18.0 to 22.0 GHz
-2 dBm to ~100 dBm 22.0 to 26.0 GHz

Option 005 Leveled Output +9 dBm to ~10 dBm 2.0to 18.0 GHz
+4 dBm to -10 dBm 18.0 to 22.0 GHz
+1 dBm to -10 dBm 22.0t0 26.0 GHz

1-5
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Table 1-1. Specifications (3 of 6)

Electrical Characteristics Performance Limits Conditions

RF OUTPUT (cont'd)
Remote Programming Absolute
Level Accuracy

2.0—6.6 GHz +1.25dB +10 dBm output level range
+1.00 dB 0 dBm output level range
+1.50 dB -10 dBm output level range
+1.70 dB ~20 dBm output level range
+2.00 dB -30 dBm output level range

+2.00 dB plus +0.1 dB per 10 dB <~30 dBm output level range
step below —-30 dBm

6.6—12.3 GHz +1.50 dB +10 dBm output level range
+1.25dB 0 dBm output level range
+1.75dB -10 dBm output level range
+1.95dB -20 dBm output level range
+2.25dB -30 dBm output level range

+2.25 dB plus +0.1 dB per 10 dB <~30 dBm output level range
step below -30 dBm

12.3—18.6 GHz +1.75dB +10 dBm output level range
+1.50 dB 0 dBm output level range
+2.10dB -10 dBm output level range
+2.30 dB -20 dBm output level range
+2.70 dB -30 dBm output level range

+2.70 dB plus +0.2 dB per 10 dB <-30 dBm output level range
step below -30 dBm

18.6—26.0 GHz +2.00 dB 0 dBm output level range
+2.55 dB -10 dBm output level range
+2.85dB -20 dBm output level range
+3.30 dB -30 dBm output level range

+3.30 dB plus £0.2 dB per 10 dB <-30 dBm output level range
step below -30 dBm

Manual Absolute Add £0.75 dB to remote pro- Absolute level accuracy specifica-
Level Accuracy gramming absolute level tions include allowances for de-
accuracy tector linearity, temperature, flat-

ness, attenuator accuracy, meter
accuracy, and measurement uncer-

tainty
Remote Programming Output 0.1dB
Level Resolution
Flatness 0 dBm range; +15 to +35°C
+0.75 dB 2.0to 6.6 GHz
+1.00 dB 2.0to 12.3 GHz
+1.25dB 2.0 to 18.6 GHz
+1.75dB 2.0 to 26.0 GHz
(continued)
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Table 1-1. Specifications (4 of 6)

General Information

Electrical Characteristics

Performance Limits

Conditions

RF GUTPUT (cont'd)

Flatness (cont’d)

(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
0to 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
Rates 20 Hz to 100 kHz 3 dB bandwidth, 30% depth
Sensitivity 30%/V and 100%/V Maximum input 1 Vpk into
(% AM per Vpk) (depending on range) 600 ohms nominal; AM depth is

linearly controlled by varying
input level between 0 and 1V peak
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Table 1-1. Specifications (5 of 6)

Model 8673A

Electrical Characteristics Performance Limits Conditions
AMPLITUDE MODULATION (cont'd)
Indicated Meter Accuracy +7% of reading +3% of range 100 Hz to 10 kHz rates
Accuracy Relative to External +4% of reading +2% of range 100 Hz to 10 kHz rates
AM Input Level
Incidental Phase Modulation <0.4 radians 2.0 t0 6.6 GHz

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

<0.8 radians
<1.2 radians

6.6 to 12.3 GHz
>12.3 to 18.6 GHz

<1.6 radians >18.6 to 24.0 GHz
<2.0 radians >24.0 to 26.0 GHz
Incidental FM Incidental phase modulation
X finod
FREQUENCY MODULATION
Frequency Response Relative to +2dB 100 Hz to 3 MHz,
a 100 kHz Rate 30 and 100 kHz/V ranges
+2 dB 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
frnod 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
£ 04 X 20

Sensitivity (peak deviation per
Vpk)

Maximum input 1 Vpk into
50 ohms nominal

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

Indicated Meter Accuracy +12% of reading +3% of range 100 kHz rate

Accuracy Relative to External +7% of reading +3% of range 100 kHz rate

FM Input Level

Incidental AM <5% Rates <100 kHz; peak deviations
<1 MHz

DIGITAL SWEEP

Sweep Function Start/Stop or AF (Span) Sweep

Sweep Modes Manual, Auto, Single

Step Size Maximum of 9999 frequency Minimum step size equals fre-

points per sweep

quency resolution; step size set
directly or as number of frequency
points per sweep
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Table 1-1. Specifications (6 of 6)

General Information

Electrical Characteristics

Performance Limits

Conditions

DIGITAL SWEEP (cont'd)
Dwell Time

Markers

Set from 1 to 255 ms per step

5 independent, fixed frequency
markers set from front panel

Resolution and accuracy are
identical to RF output

REAR PANEL AUXILIARY CONTROL
CONNECTOR

14-Pin Connector

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

Input Required Contact closure to ground or (Internal debounce circuit avail-
5 us, negative true TTL pulse able to debounce external inputs.)
Outputs 5 us negative true TTL pulse
REMOTE PROGRAMMING All functions HP-IB program-
mable with the exception of
LINE switch
GENERAL

Operating Temperature Range

Power Requirements:
Line Votage (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”)
425 mm (16.8”)
620 mm (24.4”)

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 51/4H, 1MW,
23D.
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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
effects. Typical temperature and line voltage effects B ® somication |1
50 . ot

are <1 x 10710/°C and <5 x 10710/+5% to —10% line
voltage change. Reference oscillator is kept at operat-
ing temperature in STANDBY mode with the instru-
ment connected to mains power. For instruments
disconnected from mains power less than 24 hours,
the aging rate is <5 x 10710/day after a 24 hour

- Tv‘pical

-60

~70

L

8
T
t
1
i
|
T
|
i
:
1
i
]
i

SSB ¢ Noise Level ina 1 Hz BW (dBc
|
@0
(=]
i
f
i
i
i 1
i ‘ Lo *f
P

g 10 - >

warmup. 120 [ T N\,
-~130 \
External Reference: 5 or I0 MHz at alevel 0f 0.1to 1 Vrms -140 N
lnFO 50 Ohms. Stabll%ty and Sp‘eCtral purlty Of the _1501 Hz 10 Hz 100 Hz 1 kHz 10kHz 100 kHz 1MHz 10 MHz
microwave output will be partially determined by Offset From Cartier

characteristics of the external reference frequency.
*Add 6 dB for 6.6 to 12.3 GHz, 10 dB for 12.3t0 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 ochms. RF OUTPUT
Dutput 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 | 12Hzrms | 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, 15 Hz rms | 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 chms.

Source SWR: <2.0.
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General Information

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

Output Level Accuracy: Distortion:
—

2

! 3

0 8

1 o

2

®
@ g
g

E 3
g £3 & % 100
g ¢ S 3 £ %0 5%
< s 3 &
T 5 S} 80 4%
g 404 r r T r ' 20 A
- 0 20 40 60 80 100

+2 Rate 1kHz 60 2%

‘1 & to = 2.0—18.0 GHz -

2 Carier level = 0 dBm
0 2 404 y r T T .
1 - e 20 40 60 80 100
! Rate kHz:
2
IR L 1 [ i . =18.0—26.0 GHz
2 4 [ 8 10 12 14 186 18 20 22 24 26 Carrier tevel = -5 dBm

Qutput Frequency GHz

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.

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; 1 kHz to 10 MHz, 300 kHz/V, and 1,
3, and 10 MHz/V ranges.

FM Distortion Percentage

50 75
Modulation Rate - kHz

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

1-11




General Information

guipment

2

Al Voaltmeter

A gen, a V-
e Ly T ey

o P I
PG 0 %

Mmudias Hource

faplifier,

fmplafier, 41

Attenvator, St

Attenvator, 3

Attenvator,

fgittenvator, 20

Controller, HP
with 16K
and Advanced
Progamming R

1-12

Table 13,

e oy
28 dp

di

@

dr

H B

ok

Mamory

M

Critic

Fange: 1 ¥ to 10V
41054 of
of reading

Accuracy:
Lo £ B e
Ny Lo ot

Fregquancy
3 kMz to

Freg, Hang
ACCUraty

Freg., Rang
utpot Leéy
civrcuit,

Flatness:

Noise Figu
Input/Outp
Gain:

lutput Power;

Freg. Rang
Noise Figu
InputsQutp
Gairn: 40 d

utput Power:
Range:

Fredq,

Range:
Accuracy:

SWR: (202

Range: DE-
Atcuracy:
BWR <1.3

Fange: DC-
AcCuracy s
SWR: {1.86

Range!
Accuracy
GWR: (1.6

HP IR compatibility as defined
488-197% and
Standard

T2, TEG,
PRO,
and C1, 2, 3, 4, 4,

by ITEEE
the
[y 19 N
LEO, &SRO,

DL

Standarcd
ident
SH1,

Recommanded Test Equipment (1 of 4)

Responsa:
A oMz

e 20Hz: to

/-8 ol

e a0Mr to

ol 1mi

s
b2 G

Al S

@y 100kHz
e
H o _,.:'

.1 to

DO~-26& Gz

g )R

1 (GHz
/0.5 di

26 GHz
+/-0.6 dB

26 GHz

+7-1.0 dR

ical ANST
AMY,
RLO,

100kHz .

scale

100kH2, bHP
te &Y open ]

C8L Gk,

ut Impedance
AbdR S -0dR,
Y7dBm.
to 1GHz., }

<H B

ut Tmpedance!
3 dB
F+HABm,
MHx

Model 8673A

} Rec aommend ad
soss sese suse seon.sate sone | O
| HP 400E

stale |

HIF 85034

82030

I HP 84
Otims |

HP §a476

{Ihms Opt, 001

HIt 84950
Opt, 004

HPF 8491A
Opt. 003

I My -bx
| MP-2U%

!

I HP @mF s

| 8E9034/

I 0008S-1500%5
L2,

0To, |

™




Model 8673A ' General Information

Tahl@ 13, R@command@d Test Eguipment (2 of 4)

¥qu4vanl ! Q ]1I(a| upvr1+lcdl:un¢ I Recommended

v vese vaee e ns vene aras eene saas oes sevm vasn e 2eve B T B

Cryatal Detector } Pr&quency Range: 2 oto 26 GHz bOHP 84734
| Freguency Response: +/-1.0 dR |

]
Digital Yoltmeter | Range: DG ~40 to +22V I HP 345054
I accuracy: +/-0.1%4 of reading !
I Mesolution: 0,001 Vdo3 1 mVrms |
I Freguency Response: 20 Hz to !
|

100 kidz !

!
Fraeguaenay Counter I Range: 10 Mz to H00 MMz and I HP H3434
: | 2 to 26 GHz ]
I Resolution: {
| 10 He to S00 MHz: 1 Hz |
| 2 to 26 GHzy 100 Hz 1

Freguency Standard lorng Term Stability:  Better HF 50654

|
] than (10 to the -10 power)/daw
| ,
Local Osciillatoer I Range: 2 to 26 GHz HFF 8&73A
I Level:
! 2 ote 18,6 GHzt +7 dBwm |
! 18,6 to 26 GHz: +3 dEBm |
I Single Sideband Phase Nolse
| and Spurious Signals:
| Same as Model BLEY3A ]
|
|
|

2ot 26 GHMz, 3 port I RHG DMI-@éex
SR XXXRAKAKKXX !

Milxer

Modulation Analyvzer!l Frequency Range: 150 kHz 1o b HP 89014
| SO0 Mz |
Podinput Level: —-20 to +13 dBm |
I dAmplitude Modulation: !
i Rates: 25 Hz to 2% kHzx |
Daepth: to 994 ]
focuracys v/~ 2% at 1 kHz |
Flatness: +/- 0,5%
Demodulated Uutput Distortion:

|
i
C0.3% For 0% depth; ]
{0.6% Ffor 904 depth |

!

|

!

}

]

|

| Incidental Phase tModulation: |-
| CO0.0% radians for S04 depth |
| at 1 kHz rate (30 Hz to |
| X kHz bandwidth) 1
I Freguency Medulation: !
t Rates: 2% Hz to 25 kHz {
] Deviation: to 99 kHz ]
J foccuracy: +/-2% at 1 kHz |

Need ates wees meer BIS 4r4e ahas sean S30n Faa) 4020 Sbs Sess EEE SEe SAE GSSE S4Ss 104G AS4e SESE FAT Sebn SE30 B4es SINe 4SS Ti6s S0be WIS TAPE 0es Bes ISP FESS 2150 Bese et Gows SINE BASE desh G4es Peve seve GESE 4B bms bege G100 SOSS SEEe Mam megw KHIE SAEE G404 Bme wesa ods TEL SEBE FUTY Beat bess Hés Guel dres Seee)

1-13







Model 8673A

Ty

Tenquency

1 khky @i
Pofmp i tude
S 6o
A0 kiiz From signa
clutidon Bandwi

\.
47

Lange: 0

BWE. <1, 07
Frag, Range
Waveguidse Size
oaxial B
Flange UG-

0o

G Ohems BN

ciallator ! e Ot FY dntao
i uit E00 ohms
o Ranges 14 kMHz to 1

HElWac ta
Juency AEN;

F ik R
Bhevmarn

o Rk B teonios L atary,

fark, MUY LTEEY, Tel.

Lifarnia Ingtr

T

Diwvidsi

to ~70

TodB oo

1 at 1
dth ’

Arialyz

13 Facemmended Test Eguipment (4 of

I

d®
ol
kHz

GRS S Iy

W

Pk L

EERVES O

S0 ahms

MH 2

Bled, Sudte 404
LEN-GBH0E

122130

At g
XX MNE

Irdustey
H1Qe-BRT-H 083,

TWX

General Information

Re

HP 11N T

Opt,

HP 198

HP K

e

” 13'1

Court,

e ommenoed

{

1-15/1-16






Model 8673A

Installation

SECTION Ii
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

To avoid hazardous electrical shock, do
not perform electrical tests when there
are signs of shipping damage to any
portion of the outer enclosure (covers,
panels, meters).

Inspect the shipping container for damage. If the
shipping container or cushioning material is
damaged, it should be kept until the contents of
the shipment have been checked for completeness
and the instrument has been checked mechani-
cally and electrically. The contents of the ship-
ment should be as shown in Figure 1-1. Procedures
for checking electrical performance are given in
Section IV. If the contents are incomplete, if there
is mechanical damage or defect, or if the instru-
ment does not pass the electrical performance test,
notify the nearest Hewlett-Packard office. If the
shipping container is damaged or the cushioning
material shows signs of stress, notify the carrier
as well as the Hewlett-Packard office. Keep the
shipping materials for the carrier’s inspection.

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

The 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

power source to the product input wiring
terminals, power cord or supplied power
cord set. Whenever 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
an external autotransformer, make sure
the autotransformer’s common terminal
is connected to the neutral (that is, the
grounded side of the mains supply).

2-5. Line Voltage and Fuse Selection

CAUTION

BEFORE PLUGGING THIS 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

l 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 theinstrument
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Installation

left. Remove the fuse.

firmly into the slot.

3. Rotate the FUSE PULL lever

door.

3.6 mA).

Operating voltage is shown
in module window.

SELECTION OF OPERATING VOLTAGE
1. Open cover door, pull the FUSE PULL lever and rotate to

2. Remove the Line Voltage Selection Card. Position the card
so the line voltage appears at top-left corner. Push the card

a fuse of the correct value in the holder. Close the cover

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

to its normal position. Insert

Figure 2-1. Line Vultage

and Fuse Selection

Model 8673A

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

2-7. HP-IB Address Selection

WARINGS

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.

Inthe 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 switch to STBY and disconnect
the line power cable.

220/240V

% OPERATION
-
K =)
-
Joe X

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

220/240V
OPERATION

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

PLUG*: CEE7-VII
CABLE*: HP 8120-1689

OPERATION

2201240V

PLUG*: CEE22-V1

CABLE*: HP 8120-1860

220/240V
OPERATION

220/240V
OPERATION

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

*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.

22
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QIE:) Table 2-1. Allowable HP-IB Address Codes

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

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 | ) 9
0 1 0 1 0 J * 10
0 1 0 1 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 1 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 22
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 [ 27
1 1 1 0 0 \ < 28
1 1 1 0 1 ] = 29
1 1 1 1 0 ~ > 30

HP-IB 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.

c. 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. Setthe switches to the 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 ADDRESS
wgn
TALK ONLY — H HH H H E]E] 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-
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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 50
APC 3.5 female connectors.

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

Temperature ...........cccvvvvennnns 0 to +55°C
Humidity .......ccoiiiiiiiiiannn <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 ........covvvvviinen.... <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.

¢. 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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SIGNAL GROUND SHIELD=—— CONNECT TO
PIO TWISTED PAIR WITH 11 ATN A
PIO TWI STED PAIR WITH 10 SRQ
SHOULD BE GROUNDED | P/O TWISTED PAIR WITH 9 IFC
gEAgTLEERR’V\‘Iw&T '0%"‘ PIO TWISTED PAIR WITH 8 NDAC
TWISTED PAIR PIO TWISTED PAIR WITH 7 NRFD
PIO TWISTED PAIR WITH 6 DAV
REN £O1
DIOS DI04
DIO7 DIO3
DIO 6 DI0 2
DIOS DIO 1

150 METRIC
THREAD M3.5x 0.6

24-PIN 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 Vde to +5.0 Vde.

Programming and Output 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 1s 20.0 metres (65.6 ft).

Figure 2-4, Hewlett-Packard Interface Bus Connection

2-5
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NG 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

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.

To 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. RemovetheSignal Generator’s top cover by removing the two plastic feet from therear of the top
cover and loosening the screw at the middle of the rear edge of the top cover.

¢. 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.

2-6

Figure 2-5. AUX Interface Connector
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SECTION 1l
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 Operation

Information covering front panel operation of the
Signal Generator is given in the sections described
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. The instruc-
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 information 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 functions can
be controlled by TTL signals at the rear panel
AUX connector:

RECALL1
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.

3-1
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Table 3-1. Operating Characteristics

Frequency

Range: 2.0 to 26.0 GHz

Overrange: 1.95 to 26.5 GHz

Resolution: 1 kHz 2.0t0 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

Output 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

Modulation

AM
Depth: 30%/V and 100%/V ranges
Maximum Input: 1 Vpk into 600 chms nominal
Rates (3 dB bandwidth): 20 Hz to 100 kHz
FM
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 ohms nominal
Maximum Peak Deviation:

the smaller of 10 MHz or
frodX D 2.0 to 6.6 GHz
frnoa x 10 6.6 to 12.3 GHz
frnoa X 16 12.3 to 18.6 GHz
fhoa 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, 3 MHz/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 chms 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

Sweep

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 2.0 to 6.6 GHz
2kHz 6.6 to 12.3 GHz
3 kHz 12.3 to 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
Rear Panel BNC Sweep Connections:
Sweep Out; Sweep Reference; Z-Axis Blanking/Markers;
Tone Marker Output; Penlift

3-2
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3-5. Operator's Checks

Operator’s Checks are procedures designed to verify the proper operation of
the Signal Generator’s main functions. Two 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-IB 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. Operator's Maintenance

WARNING

For continued protection against fire hazard, replace the line fuse
with a 250V fuse of the same rating only. Do not use repaired 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
pointis located at the left 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 II for packag-
ing instructions.

3-3
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3-7. TURN-ON INSTRUCTIONS

| wARNINGS

5 A

Before the instrument is switched on, all
protective earth terminals, extension
cords, autotransformers and devices
connected to it should be connected to a
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. To 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 QUTPUT 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
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NOTE

The OVEN COLD status annunciator
should light to indicate that the Signal
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 this ruleis thatit always turns onin 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 baitery is used to retain
data in RAM during standby and off
periods. The data restores the last con-
trol setup and the 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 theregisters. 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 the rear 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 10719/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, theinternal referenceis
enabled.

When the FREQ STANDARD INT/EXT switchis
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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RANGE dBEm Display.
Indicates the selected
range of the RF output in
10 dR steps from ~90 to +10
dliim. Range is set by the
RANGE (Down and Up) keys.

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

HTR Keys.
function.

Select the meter

LUYL: selects QUTPUT
LEVEL VERNIER for —10 +to
+3 dB scale indication.
Read relative to the
RANGE dHEem display.

AM: selects 304 (read on
the 0 to 3 scale) or
100% {read on the 0 to 1
scale) AM depth, full
scale. A & volt peak
signal applied to the AM
IN connector develops
full scale modulation.

Fri: selects FM
deviation., Full scale
indication read on the 0
to 3 scale is 30 kHz,
300 kHz, or 3 MHz. Full

scale indication read on
the 0 to 4 scale ig 4100
kHz, 4 MHz, or 10 MHz.

A L volt peak signal
applied to the FM IN
connector develops full
scale modulation.

Status Annunciators.
Display the internal

conditions of the Signal
Generator.

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

NOT PHASE LOCKED: lights
when one or more of the
phase lock loops is
unlocked, the RF OUTPUT
is OFF, or the INT-EXT
switch ds in the EXT
position but an external
reference is not
connected.

Figure 3-2, Displays and Status Annunciators (1 of 20
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FM OVERMOD: lights when
the signal applied to
the FM IN connector
exceeds 4 volt peak or
when the modulation
index exceeds 5 (2.0 to
6.6 GHz), 10 (6.6 to
8.3 GHzY, 1% (42.3 1o
18.6 GH2)Y, or 20 (418.6
to 26.0 GHz) . The
modulation index is
ecqual to the maximum
pedsk deviation divided
by fmod. Refer to Table
i-4, Specifications, for
additional information.

STANDRY : lights when
power is applied but the
LEINE switch is in the
STRY position.

OVEN COLD: lights when
the crystal oven in not
up to nominal operating
temparature.

OUT OF RANGE: lights
orly 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.
MESSAGE Key. Lights to

ifndicate éentry 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
for an explanation of the
codes,

FREQUENCY MHz Display.
Normally dindicates output
frequency . Message codes
and previously set values
for FREG INCR, SWEEP FREQ,
and SWEEP RATE functions
are displayed for as long
as their respective kevs
are depressed.,

HP-IR STATUS Annunciators.

Indicate the status of the

Signal Generator when it is
operating via the HP-IR.

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

LEN: lights when the
Signal Generatoer iw
addressed to listen.

TLEK: lights when the
Bignal Generator is
addressed to talk.

GRA: lights when the
Hignal Generator is
issying the Require
Service message.

Figure J-2,

Displayvs and Status Annunciaters (2

of &)
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RF QUTPUT Connector.
ARPC 3.5 male connector
supplies RF output over the
entire frequency range of 2
to 26 GHz.

S0 ohm

RF QUTPUT ON/OFF Key.
Completely turns off the
output when set to OFF.
Setting the RF ocutput to
OFF causes the NOT PHASE
LOCKED and ALC UNLEVELED
status annunciators to
Light. When the RF OUTPUT
is set to ON, the Signal
Generator returnsg to normal
operation.

RF

INTERNAL Key. Selects
internal circuitry for
leveling the output power
at the front panel RF

QUTPUT connector.

DIODE Key. Selects external
leveling mode for leveling
power using an external

diode detector. The output

of the diode is connected
to the EXT a4L.C IN
connector.

PUR MTR Key. Selects

Cexternal leveling mode for

leveling pouwer using an
external power meter. The
output of the power meter
is connected to the EXT ALC
IN connector.

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
its normal operating
position.

in

OQUTPUT LEVEL RANGE Keys
(Down and Upl. Select the
RF output level range in 10
dB steps from --90 to +40
dBm. The selected range is
displaved in the RANGE dBm
display.

OUTPUT LEVEL VERNIER.

Ad justs the RF output level
over the range of -—10 +to
+3 dB, relative to the LVL
range as read on the meter.

ALUTO PEAK Key. Maximizes
power at the ocutput
frequency and optimizes
pulse shape for pulse
modulation.

3-8

Figure 33,
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Features (1 of 20




e,

Model 8673A

Operation

D

Cal. Control. Adjusts the

power level at the
when using a diode
or pouwer meter for
leveling.

load
detector
external

EXT ALC TN Connector. ENC
female connector with high
input impedance

Capproximately 50 kilohms).

ficcepts positive or
negative leveling signals
from either a diode
detector ob power meter.

Figure 33,

flutput Level Features (2 of 2)

3-9
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&

i (RED INCR

| ©

¢ o

FREG INOR Key. Used as a
prefix to the Data and
Umits keys to set the step
size for the FREG INCREMENT
Down and Up keys or the
TUNE knob. Pressing the
FREG TNCR key recalls the
current increment value to
the FREGUENCY MHz display
(for as long as the key is
depressed) .

FREGUENCY Key. Used as a
prefix to the Data and
Units keys 1o set a
continuous wave frequency
or center frequency for AF
BWEED .

Data Keys (0 - 9, .,
backspace). Used with
Function keys (that is,
FREGUENCY, FREG INCR, and
sweep function keys) and
Units keys to set
valuve—-selectable
parameters. Data keys 1 -
? are also used with 8TO0
and RCL to identify the
storage register.

and

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.

—©

(MKR

Units Keys
OFF/8TEPS /me, GHz, MHz, and

kHz) . Used as a suffix to
Function and Data keys to
set value-selectable
parameters. Freguency
entries can terminate in
GHz, MHz, or kHz but they
are always displayed in
Mz .

The MKR OFF/8TEPS/mMs key
serves as a terminatoer for
setting the number of steps

in a sweep, the dwell time
in Mm%, or as a means of
turning off markers. The

selected function
avtomatically determnines
the applicable terminator.

FREGQ INCREMENT Down and Up
Keys. Increase or decrease
the CW frequency in steps;
the step size is set with
the FREG INCR key. Holding
@ither key down causes the
frequency 1o continuously
change. These keys also
SErYe as a Mmanuval suweep
mode control.

TUNE Knob. Changes the CU
frequency by the value of
the FREG INCR. The knob is
normally disabled and must

Figure 3-4. Frequency Control Features and Line Suwitch (1 of 2)
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e enabled by the ON/OFF
key. The knob also serves
as a manval sueep mode
control.

LINE Switch. Applies power
to the Bignal Geneprator
when set to the ON
position. Power is supplied
to the crystal oven and the
battery charger circuit in
the S8TRY and ON positions.

TUNE ON/OFF Key. Enables
the TUNE kneb when 0ON;
disables TUNE knob when
OFF. The key LED lights
whern it is [N,

RCL Key. Used as a prefix
to a numeric key (a single
digit 0 - 2 1o ddentify the
storage register) to recall

the contents saved in that
register. The instrument
configuration changes to
the recalled parameter
values.

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

570 Key. Used as a prefix
to a numeric key (a single
digit 4 ~ 9 to identify the
storage register) 1o save
the current instrument
configuration in an
internal storage register.
All front panel {functions
can he stored, although
OUTPUT LEVEL VERNIER can be
stored only in remote wmode.

Figure 3-4.

Frequency Control Features and Line Switch (2 of )
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SWEER

BOTLR BMODE

FREG

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 display
(for as long as the key is
depressed) .

5TOP 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 value in the FREQUENCY
MHz display (for as long as
the key is depressed).

AF Key. Used as a prefix to
the Data and Units keys to

set sweep span. Pressing
this key displavs the
present span value in the
FREGQUENCY MHz display (for

as long as the key is
depressed). Center
frequancy of the span is
set with the FREQUENCY key.

MKR Key. Enables previously
selected marker frequencies
when used as a prefix to
Data keys & through S. For
example, MKR and i enables
Marker 1. When used as a
prefix to the Data and
Units keys, it sets marker
frequencies. For example,
MKR, 3, iS5, and GHz sets

i smmon Fo s

SWEEP MODE

the frequency of Marker 3
to 4% GHz. (The first digit
presued after the MKR key
is always the marker
number ) Pressing the MKR
key displays all currently
enabled marker numbers
within the set sweep range
in the FREQUENCY MMz
display. Pressing the MKR
key and a Data key displays
the present frequency of
the requested marker.

OFF Key. Disables the

sWeep .

AUTO Key. Starts a
repetitive sweep
(restarting at the end of
wach sweep).
MANUAL Key. Enables the
sweep circuitry. It does
not start a sweep. The TUNE
knob (if enabled) or the
FREG INCREMENT (Down and
Up) keys control the sweep.

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

3-12
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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
terminated by STEPS, the
number of siteps is aet.
When the entry is
terminated by GHz, MHz, or
kMz, 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
slteps allowed is 9999.

DUELL Key. Used as a prefix
to the Data and ms keys to
se@t the time interval
hetueen sweep steps.
Pressing thia key displays
the present duell time
value in the FREGQUENCY MHz
display (for as long as the
key is depressed). The
allowable values for dwell
time range frem 1 to 255
Mme

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

Figure 3-%. Sweep Features and LOCAL Key (2 of 2)
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AM

aM OFF Key: Disables AM.
AM 30% Key: Enables AM and
selects 3074 Ffull scale
modulation for &L volt peak
applied to the AM IN
connector.

AM 1007 Key: FEnables AM and
selects 1007 full scale
modulation for & volt peak
applied to the AM input
connector.

AM TN 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 L007% key. AM
depth varies linearly with
the input signal level.

Fr DEVIATION

FH DEVIATION MMz OFF Kevy:
Disables FM.

FM DEVIATION Keys (.03, .4,
L3, 4, 3, and 40): Enables
FM and selects the peak
deviation sensitivity in
MMz obtained when a signal
is applied to the FM IN

connector.
deviation
meter .

The peak
is read on the

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

PULSE

PULSE OFF Key: Disables
pulse modulation.

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

COMP (Complement Mode) Key:
Triggers RF output on when
the signal to the PULSE IN

connnector is less than 0.4
volts.
PULSE IN Connector: ENC

female connnector with an
input impedance of S0 ohwms.
Accepts TTL levels.

3-14
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Operation

PEN LIFT. BNC female connector. TTL-high lifts pen;
TTL-low lowers pen. 100 ms delay to lift or lower penin
single sweep mode.

TONE MKR. BNC female connector. Qutput impe-
dance is 6009 nominal, 5 kHz sine wave. Can be
connected to front panel AM IN to provide AM
markers.

SWP QUT. BNC female connector. Out-'
put impedance is 100Q nominal. Pro-
vides a 0 to +10V ramp from start to
stop. Aninternal adjustment can setthe
slope of the ramp from 0 to between +4
and +12V.

FREQ REF. BNC female con-
nector. Output impedance
is 100 nominal. Provides a
1V/GHz ramp (+18V maxi-
mum) that is always on,
even when sweep is off.

RF OUT (A3J6). For Options 004 and 005 only, 5002 type
N female output connector.

FREQ STANDARD Output (A3J9). 10.000 MHz into 50
ohms at +7 dBm (nominal} from the internal fre-
quency standard except when INT/EXT switch is in
the EXT position.

Jumper (A3W3). Normally connects the Inter-
nal Frequency Standard Output (A3J9) to the
External 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 at 0 dBm to the Signal
Generator.

HP-IB CONNECTOR. Connects the
Signal Generator to the Hewlett-
Packard interface Bus for remote
operation.

AUX Connector. Allows remote control of fre-
quency increment, display blanking, register
recall, and start and stop sweep. Refer to
Table 3-3, AUX Connector Functions, for addi-
tional information.

BLANKING/MARKER. BNC female connector. Output
impedanceis 100 nominal. Provides+5V at the begin-
ning 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 intensity marker or to 0V for non-marker fre-
quencies.

shooting.

100 MHz OUT (A3J7).0 dBm (nominal) into 50 chms, can
be used as an external timebase and for trouble-

©,80040, coj 0 33
" 000505000,
$oeesegeseseses

FREQ STANDARD INT/EXT
Switch. Normally left in the
INT position. Removes
power from internal fre-
quency standard when in
the EXT position.

Line Power Module. Permits oper-
ation from 100, 120, 220, or 240
Vac. The number visible in the
window displays the nominal line
(mains) voltage for which the
Signal Generator is set (see Fig-
ure 2-1). 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.

10 MHz OUT (A3J8). 0 dBm (nominal) into 50
ohms, can be used as an external timebase
and for troubleshooting.

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

3-10. 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
interpreted 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.
¢. 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 (thatis, 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 170 ROM)
HP 85F/82903A (16K Memory
Module)/00085-15005 (Advanced Pro-
gramming ROM)

HP-IBInterface .............cccvvunn. 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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OPERATOR’S CHECKS
HP-IB Functional Checks (cont'd)
Description HP 8825A (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: LOCALkeyon 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. dspV 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.

3-17



Operation Model 8673A

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 85F (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 Checkthatboth 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. 110 7 LOCAL LOCKOUT 7

OPERATOR’S Checkthatthe Signal Generator’s RMT annunciatoris on. Pressthe Signal Generator’s
RESPONSE: LOCAL key. The RMT annunciator should remain on.

Send the Clear Lockout/Set Local lel 7 LOCAL 7

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 PRINTV

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, “@1”, 32 OUTPUT 719 USING
Request Mask to 32. “2A, B “@17, 82

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,5)
this step 7 is the SRQ bit for the HP
9825A and 5 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 5SCG 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. dspV 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 Generatoris no longer configured to respond to a parallel poll.
Then, turn the LINE switch to STBY, then to ON, to turn the SRQ annunciator off.
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OPERATOR'’S CHECKS

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

NOTE: 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. “fi 1111 mz” “FI 1111 MZ”

OPERATOR’S Check that the Signal Generator’s frequency is set to 9999 MHz. Then press the Signal
RESPONSE: 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 wrt 719, “ct dn” OUTPUT 719;“CT DN”

trigger response to be an INCRE-
MENT (down) function (that is, dn).

Send a Trigger message. trg 719 TRIGGER 719

OPERATOR’S Check that the Signal Generator’s frequency changes to 8888 MHz.
RESPONSE:
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3-11. REMOTE OPERATION, AUXILIARY
CONTROL

3-12. 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.

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

Operation

e Ifthe 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 II, 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.

3-13. AUX Output Lines

The AUX connector also has a ground line and
three TTIL-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 5 us low-going pulse when the Signal
Generator has made a’ large frequency change
that may causeloss 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 Funetion

Description

INPUTS 1 | Recall 1

2 | Recall Next

3 | FREQ INCREMENT Up

4 | FREQ INCREMENT Down
5 | Trigger Single Sweep

6 | Service

7 | Stop Sweep
12 | No Display

Recalls the contents of internal storage register 1.
Sequential recall of internal storage registers 2 through 9
Same as FREQ INCREMENT Up key

Same as FREQ INCREMENT Down key

Same as SINGLE key

Same as internal service switch (on A2A2 Key Code
Assembly). Refer to Section VIII, Service

Stops sweep. Sweep resumes when this line goes high

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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3-14. 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.

3-15. 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, 1.3, LE0, SR1,RL1, PP1,DC1,
DT1, and CO. A more detailed explanation of these
compatibility codes can be found in IEEE Stand-
ard 4881978 (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).

3-16. 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
paneldisplaysremain 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.

Locai-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.

3-17. 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 tolocal 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- Commands | face
Message cable Response 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 | Ifin 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 Tb 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 8bit 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- Commands | Interface
Message cable Response 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 T5TEO
LELEO
*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
byturning 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.

3-18. 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 Generatoris addressed
(if in local or remote), either the TLK or LLSN
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 setto ““1”, the Signal Generatoris 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
switchissetto “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 svhtch must be set to
“1” to allow front panel entries.

3-19. Turn-on Default Conditions

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

HP-IB Local Mode
Immediate Execution Mode
Unaddressed

Trigger Configuration cleared
Request Mask cleared

SRQ cleared

3-20. 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-
ciator is on when the Signal Generator is 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 MH?: display by pressing and
holding their front panel keys. (This capability is
not available to the controller since it cannot hold
aprogram codein 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.)

3-21. Output Level

Setting output level is the only front panel feature
thatis not operated in anidentical mannerin 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 is read 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.
There is no assurance of whether the power will go
up, go down, or stay the same.

3-22. 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.

3-23. 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]

e [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, bus lines EOI true and 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 09 . - + 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 be invalid and any remaining charactersin
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
Maskis 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.

3-24. 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 send in 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).

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. Ifthe 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-
mentstate 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
controlleris 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 bé detected, and the
input will be ignored.

Whenever data is being transferred between con-
troller and Signal Generator, it must do soin 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
urntil 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.
Afterreceiving an L2 program code (Special Funec-
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
LineFeed (LF)and EOIL. 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, [LLF 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).
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Table 3-5. Talk Functions
Function Program Code | Signal Generator Output Response to Program Code Comments
Front Panel Learn Mode L1 96 Binary Bytes [EOT]
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 |L.F 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| |LLF 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-1B
Data Line | DIO8 | DIO7 { DIOG | DIO5 DIO3 | DIO2 | DIO1

Weight | 128 {64 {32 | 6 | 8 | 4 | 2 1

DI04

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 3-8 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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3-25. 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

3-26. 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 messageis set when it receives
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

3-27. 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.

3-28. 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.

3-29. 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 LOCALkey. 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 timeitis
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.

3-30. Receiving the Clear Lockout/Set Local
Message

The Clear Lockout/Set Local message is the means
by which the controller sets the Remote Enable
(REN)bus control line false. The 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.

o 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 Generator is 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.

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

e 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 messageis 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. It determines which bits can set
the RQS bit true (see Figure 3-8) 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 3-8.

NOTE

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

3-33. Sending the Status Byte Message

Afterreceiving 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. Theremaining bit, bit 7, is the RQS
Request Service bit (see Figure 3-8).

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 3-8.

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 7 6 L] 4 3 2 1
WEIGHT 128 64 32 16 8 4 2 1

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 i
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 3-8. 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, orifthe 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.

3-35. 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 linethat 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.

3-36. Receiving the Abort Message

The Abort message is the means by which the
controller sets the Interface Clear (IFC) bus con-
trolline true. When the Abort message is received,
the Signal Generator becomes unaddressed and
stops talking or listening.
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Tabie 3-7. HP-IB Program Codes
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% 0S8 Output Status

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

CS Clear Status Po PULSE OFF

CcT Configure Trigger P1 PULSE OFF

Ccw 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 RFO 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 10dB

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)
1P Instrument Preset VE VERNIER

KZ kHz WO SWEEP MODE OFF

KO AUTO PEAK OFF WO 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

M1 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
NO 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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This section test the instrument’s electrical
using the specifications of Table 1-1 as the
standards,.  These tests are svitable Tor

stdon, trouble shoeting, and preventative

L, ALl tests can be performed without acoess
iterdor of the dastrument. A sivpler operational

Lo doded din Section TIL under Operator’s Checks,

pearFormanc

TCGMI NG

Aeg, AEBREVIATED PERFORMAMOE TEST

T most cases, Lt noet necessary to perform all of

y thie seotian, Table 4-1 lists the tests
smmended For various conditions., The Operator’s
setion LI0 should always be the First step,

I ahe performance Tests are tTo ba considersd

valid, the Follewing conditions must bhe mMmet:

a,  The Signal Genervator must have &
T=hoayr Warm-up for all specificaticons,

b The line wvoltage for all dinstruments
agxcent those with Optioern 003 must be
160, 120, 2280, or 240 Vaco +5%, ~-10%;
the Line Freguency must be 48 tao b6 Mz,
Tnetroments with Option 003 have the
additional capability of operating on
lLine fregquencies of 48 to 440 Hz, but the
Line voltage is limited to a nominal 100 or
1420 Vac if the Lline frequency is 264 Hz,

¢, The ambient tesnparature must be 0 deg., G

to B0 odeq, O

S-F 0 CALTERATION CYOLE

This dnstrument requires perloedic verification of performance
o ensura that it ds eperating within specified tolerances,
The pertformance tests descoribed in this section should be
pertfermed at least once each year) under cenditions of heawy

ge or Severa oparating enviconments, the tests should be
freguent,  Adjusteents that may be reguired are described
i Bection Y, Adjusiments.
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A4 PERFOERMANCE TEST RECORD

of the performance test may be tabulated in Table 4-2,
Formance Test Fecord, The Performance Test Record lists
all of the performance test specifications and the acceptable
PTimite for esch spegification, If performance test results
are recorded dering an dncoming dinspection of the instrument,
they can be vsed For comparisen during periodic maintenance on
traubleshosting . The test results may also prove vseful

in verifying proper adjustments after repaivs are made, ]

RBoault

I ey

4B, EOUTPMENT REQLITI

Fguipment reguired for the performance tests is listed in
Recomaended Test Equipment, fny equipment that
satiefi the critical specifications given din the table may

e substituted,

Gefy o TEST PROCEDURES

that the person performing the following TESTSE
how to opaerate the specified test equipment,
s s, other than thoese for the Signal Generator,

AT
stands

et Trings
are stated in general terss.  Fer example, & test might reguire
that a spectrum analyzer’s resolution bandwidth be set to 100
Mz however, the time per divisien would not be specified and
the operator would be syxpected te set that control and other
controls as reguired to obitain an optimum displaw, It dis also
sumed that the technician will select the cables, adapters,
probes (listed in Table 1-3) required to complete the
setups Lllustrated in this section,
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Performance Tests

PERFORMANCE TESTS

i,

. bR RNCY
!
I Range
) |
i
i
I Mesolutiaon
i
]
|
‘.:.. ve
DESCRIPTILONM:

RANGE AMD RESGLUTION TESTS

J‘ vers wore aana vase
; !
I Performance Linits I Conditions

!
{

!

o0 - B&HLD BHE
CL.%E - 26,5 Gz

GUErrande)

S0 to b.& GHz
bob o to 12,3 GHz
12,3 te 18,6 GHx

18,6 to 26,0 GHz

1 kHz
2 ke
A kHz

4 kiz

Fm eme e e e e e e — —

e o —_

i
i
i
i

This test checks the output frequency range
arnd minimum resolution in each fregquency band
using a fregquency counter, The full Ffregquency
range de Further checked by tuning each
Fregquancy digit from 0 to 9 in succession,

ECLITPMENT REGUIRED:

PROCEGLRE

1. Connect

Figure

e

Fraguenoy Counter . oo

CHP BE4EA

the eguipment as shown in Figure 1.

8673A SYNTHESIZED
SIGNAL GENERATOR

FREQUENCY
COUNTER

10 MHz OUT REFERENCE

ooa | (rear panel) INPUT

500 INPUTJ

4-1.  Frequency Range and Resolution Test Setup

fos ess Shes 1IL HESS Go4n ANLS TONT SMIE Saes Shes Babe ATNo 4sad Sens ders na4n 4100 HEO8 een shie 400 nEn sern Gues simm shes BEUA wess Lebe Fse GROH Sab'Ereh sine base Srsn see¥shee bire ¢
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PERFORMANCE TESTS

lect 1 kHz display resolution
sference on the counter,

[ o

ae gou anf wy i ale pes e g e d
Gl @ETernad

i, Set Signal Generator to .0 GHx and the output
power to O dlim, The counter shoeuld read
aoann 000 GHz within one count,

et Sdgnal Generator to 2600 GHz,  The counter

should read 26,006 000 GHz within one <count,
o, seataor to o any other freaguency

toand check counter reading. a1l
should be within one count of the
pnerator setting.

arator to 2.0 GHz and FREG ITNCR
ge Freguency in 1 kHz steps while
erving the countar,  Insuee that the Signal
Generataor output Freguency ie acourate within

oner count on tha countar.

Signal

o 1 ke, Change

P

ol gy

tep & odn the fraguency bands listed in the
stiong, wWith the resclutions listed,

the Signal Generator freguency to &.0 GMz,

g with a freguency increment of 1 kMz, step
git From 0 o 9, insuring that the

accurate within ene couwnt on The

The Signal Tor MOT PHASE LOCKED

S0 oremains of o oat all frequenay

Fragquanay

Coun ter,

HOTE
turang of freguency with the
control may cauvse the NOT
COLOGKEDR LED to somentacd ly
01y This normal, and

ot incdicate a malfunction,

step # with a Ffreguency increment of 10 kMz

ppang the next Fragquency digit From 0 te 9 and
kang the fregquency accuracy at each step,

10, Repsat step &, increasing the frequendcy indrement

v oa Factor of 14 wach time, until tThe freaegquency
e GMz, checking the freguency at each
Fayr accuracy of +-1 kiHz at each step,

vency dnorement to 1 GHz and step
“ 62 ey digits From 2 to 25, ending
58wy 9wy Gz, checking the freguency at
step for accuracy of 41 kHx,

4-4
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PERFORMANCE TESTS

Performance Tests

-8, QUTPUT LEVEL, HIGH LEVEL aACCURACY

SPECIFICATIONE.

l luL! “ieal ]

Lharnxlwr | Pﬁﬁformanuu |lMll%

RE UUI!UI

Output Level: |

...... - ) U ﬂ
=104

- 0

d¥nm
dBm
dlim

+ dBEm
4 M
I dizm

to
to
to

Leveled Output

(ot
utput

o v 'l U
........ 1 “
10

diim
d Bm
R

+10 dim
& B
+E dEm

ta
To
To

Option
hoesowes Led

104

]

!

|

]

!

|

|

}

bo+7 dBm to 100 dBm
OQutput |

|

|

|

]

|

|

!

|

i

]

2 dBEm to 100 ofim
=2 dBm to ~-100 dEm

Levialed

(0%
futput

e )
=1
10

cdFim
dBm
(I lim

+% dlm to
4 (dBm to
tfm to

Option
Levelad

+1

Remote Program-

ming Abzolute

Level Accuracy +/ 1.0&2% di
C+18 to +AEG

deg. 0 i dB

di

4
]
|
e
]
|
|
]
|
]
]
|
!
]
{
!
| (ption
|
|
F
P
}
]
]
i
|
|
]
!
]
i
}
{ LV WS
|

O 1 EG AR

|
!
!
]
|
] g 1, A dn
|
| LJEE de
|
} v
|
¢

AND FLATNESS

Condit

+1E 1o

2.0 to
18.0
201

2.0 to
1.0 v
2300t

2.0 1o
18,0 v
PEECA ()

E.U o
8.0 1
R | I §

P.U
+10 dR
level
0 dBm
range
----- ~10 d
level

2 d
level

)é) .

+10 dR
level
(0 dBm
range
........ ‘l 0 d
level
20 d

1@ve!

TESTS

ions

|

+3% deqg. C |
18.0 GHz !
o 22,0 GHz 1
o 260 GHz |

18.0
0 22,40

o 26,0

(32 |
(GHz ]
GHz

18.0 GHz |
o 22,0 (GHz i
0 26,0 GHx |

15 0 GHz !
a 22,0 GHz }
0 m".O GHz {

6.6 qu ]
“ats s oo 4200 atn sutn S s l
Mmooutput !
range !
output levell

Bm output ]
range |
Bw output !
range !

12,3 GHz ]
[ OT—— l
M ooutput i
range ]
cutput levell

|
Be ooutpout I
range i
Bo ooutput |
ranqw |

i v s s s 20 00 e v 4200 21 o
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PERFORMANCE TESTS

SPECIFICATIONS (Continuad):

|
Paetormance Limits I Conditions |
ene wass sesh BENE sbed are SaTe S04s 49ES be Bame.ves: vans esn saER Bese seve sass NEER Same 4E6S 4ier mmt bess S4es 4EEE .{“
]

]

1EE - 1804 GHz )

+1 0 dBEm output {
laevel range !
0 dBm output levell
range !
e dBm ooutput |
level range ]
-------- 20 diBm output !
level rangs !

4/ 1S dB
Poes 1,00 di

bovs- 2010 dR

Poes- 3030 dE

18.6& 200 GHz !

0 dEm ocutput levell
range |
------- 10 dlm output !
Leval range |
-------- 20 dlEm output ]
level range i

e
.
p
en
oy
P
A

el
-
s
&

e,
0
b
=

fabsolute leavel |
accuracy specifi- |
cations include 1
allowances Ffor de-l
tector linearity, |
temperature, Flat—|
ness, attenvator |
accuracy, and I
meagsurement uncer-|
tainty |

i
i

200 to HoH GHz i
a0 to 12,3 GHz !
2.0 to 18,4 GHz ]
200 to 26.0 GHz |

ase eabe e seen wese seus mAne S0he st bere - B &

boadd /- 0,75 di to

I reémete progeamming

I absolute level accuracy
| v

{

Marnval Absolute
Level Socuracy

 dlm rangs +/- 1,00 dR
' w125 dB
/- 1L 7E dR

H to 3% deg.

?

PR~

3
H
t
t
i

S ORI  ESOU O o

e e e e e -

|
]
|
Flatness o/ 0,75 dBi
i
]
|
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PERFORMANCE TESTS

DESCRIFPTION:  High level accuracy (+13 dBm to ~20 dBm)
and Flatne are verified using & power
mater and Ssensor.,

FOUIPMEST REGUIRED:
Poawar Meater oo or oo HP 4364

4

—

Powar Meter Sensor..........HP 848564
PROCEDURE:  COutput Level Test

1, Connact the power sensor to The power méter,
GCalibrate and zerce The power meter.,

2, Lonnect the power rsor to the RF OUTPUT connector
of the Signal Generator as shown in Figure 4-2,

8673A SYNTHESIZED ‘
SIGNAL GENERATOR POWER METER

POWER
RF SENSOR J SENSOR

I L
—

Figure 4~2, High Level Accuracy and Flatness
Test Setup

. Betr the Signal Generator frequency to 2.0 GHz
and the cutput level range to +10 dBm,

4, fdjust the VERNIER control to give a power meter
paading of +8 dBwo

s3]
(53

B, Peak the Signal Generator output with the AUTO PEAK key,
6. Tune the Signal Generator dn 100 MHz steps from

2 oto 18 GHz, adjusting the power meter’'s calibration
Factor and noting frequency at the minimum power point,
Measure antd record the maximum power at this point, It
shiould be +8 dim or greater. .

2,0-18.0 GHz Minimum power Fraegquency

ess ases beas naan beme beve see cove S00s eras 1500 suas pous veee Hrs bene

7o SBet the Signal Generator power to +4 dBEm at

TRL100 002 GHz.  Step the freguency in 100 MHz steps from
18,100 002 to 22 GHz, adjusting the power meter’s calibration
Factor and noting freguency at the minimum power point,
Measurse and record the maximum power at this point, It
should be <4 dBm or greater.
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PERFORMANCE TESTS

: the Hignal Ganerator power to 0 dBm at 22,1 GHz

and step the fregquency in 100 MMz steps from

to 246 GHz, adjusting the power meter s calibration
and noeting freguency at the minimum power point,
sure and recoerd the marimum power at this point., Tt
should be 0 dBes or greater,

Qb GHz Mindmum power  Fregquency .

FREOCEDURE, Lovel Flatnoss

. Bet Freguency to 2 GHz, ouiput level to -5 dBm,
and mower meter to dB Relative, Tune to &b
GHy in 160 Mhz raps and record the minimum
ANnd mMaximum power oytputs, Maximum variation
shovld be within 1.5 d8 (higheast point to
lowest pointy,  Continue 1o tune to 12.3 GHz,
Maximum vardiation should be within 2 di,
Continue on and tune to 18,4 GHz and note
level vardiation., Maximuem shouvld be within 2.3
df, Cortinuve and tune 1o 26& GH: where maximum
variation should be within 9ol

MOTE.
The plus and minus specification
for power output not referenced
To & particuls freguency ., The
specification, rather, represents
the tTotal power variatien over the
@entire Fragquency ranga,

2080 h GHz 40,75 dR Mindmum
PRAXEIUM
Total Yardation__  1.50 dB

Aot GHe w1000 dis Mimimum__
Plaxi M
Tatal Variation__ . oa0n dn

201806 GHz 41,25 4R Minimum
Maximum

Total aniafinnm“‘ = T )

G025 .0 GHz el 7E dR Mindimum
A LMY e
Total Variation__ e 350 dR

4.8
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PERFORMANCE TESTS

PROCEDURE:  High Level Accuracy Test

10,

11,

1

1

P

4 e

£

3

Connect the power sensor to the power meter,
Calibrate and zero the power meter in the JdBm moede,

Connect the power sensor to the RF QUTPUT connector
of the Signael Generatoer,

et the Signal Generator frequency to 2.0 GHz and
adjust the VERNIER coentroel to give a reading of +8 dim
an the dnstrument s OUTPUT LEVEL meter,

FPeak the Sigrnal Generator output with the AUTO PEAK key.

Tune the Sigrnal Generator in 2 GHz steps from

Aote 18 GHe.  Set the power meter's calibration factor
appropriately and record the power output at each
Freguency.,  The power meter readings should be within
the limits specified,

St the bBignal Generator frequency to 2,0 GHz and
adjust the VERNIER control to give a reading of +3 dBlm
on the instrument s QUTPUT LEVEL meter,

ot

Tune the Signal Generator in 2 GHz steps from

S te 22 GHz.,  Set the power meter’s calibration factor
appropriately and record the power output at each
fraguency., The power meter readings should he within
the limits specified,

Repeat steps 19 and 16 for power levels of
0, =%, and 10 dBm in the 0 dBm range, stepping
from 2 to 26 GHz in 2 GHz steps.

Repeat steps 19 and 16 for power levels of
=10 oBm and 20 dBm in the ~-10 d¥m and 20 dlm
rangas respectively,
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PERFORMANCE TESTS

A%, LOW LEVEL ACCURALY TESTS

STFTCATION:

.
40 s s4s cent brss ses sree ess same svee Sams bis eens ese et ein Sred nere sise vase trss Gurk vens ers Shes 4BR besq Eras chre ses o

N *
Lot ica ! | |
21 Formance Limits I Conditions |

o% mase Tivs Ba4s Siee dess S4tE eas Seee et sarn AT0E 04T PR mes beke SRR TRES RS $am bass £aed beds sher bwm bme eer Tabe Bers .{..

P ey

RE OUTRUT

Hemote Progeam-
ming Absolute
Levael Accuracy
10 te 430

deg, O

I A U - I &
S-S U« § & b 0 dBEm output f
lavel range I
Lo B0 dBm output |
level range !

!

|

I

!

|

i
bows— 001 dB per 10 dR
Iosten
i

]

!

|

!

!

{

i

bob o~ 12,38 GHz !
=30 dBm ooutput !
level range |
{~-30 dBm output !
level range i

w4 ELEE A

~.

- 0,1 dB oper 10 dB

Gien

!

|

]

{

!

{

i

|

|

I

I

o123 - 18,8 GHz |
io-=30 dBm output i
I level range |
b330 dEm output |
P o level range !
! !
| !
{

!

!

}

!

i

e ELP0 dB

e 002 dE per 10 dB

1.8 « 26.0 GHz
w30 dlm ooutput !
leval range ]
{30 dBm output |
level range |

wfm ELR0 dE

|

|

|
oS 008 dBE per 10 d#
| step
!

|

|

!

!

Absolute level |
accuracy specifi- |
cations include ]
allowances for de-|
tector linearity, |

| fdd 47 0,75 dBE to i
i |
| !
! {
| !
! ] | temperature, flat-—|
] |
] |
| |
| !
| !
t

Manual dbsoluts
Level fsoocuracy remote programming
5 e -

abeolute level accuracy

neass, attenvator |
atcuracy, and |
measurement uncer-|
tainty |
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PERFORMANCE TESTS

DESCRIPTION:

EQUTPHENT

Low level ac
s overified
Aixer te pro
The IF signa
level read

REGUIRED:

Meter, . ooy
Fower Meter Sensor., .
hocal Oscillater., ...
Mixer. .
Spectrum Analyzer. ..

Fower

L N e A ]

410

S0-dl Sttenvator. ...

PROCEDURE

1

o
[

Calibrate and zero th

Connect the equipmant
MOTE

The mixer
escillator 4o

8673A SYNTHESIZED
SIGNAL GENERATOR

a
o g [ Seem—
oo 0o O opoponnooO@OODO
frocaooooo O gooaoo
0y sadoss & 9389 Q
® a® © O oo ooAas o

an a

d¥ Amplitier. . ...,

avoid

(30 dBm and below)
vaing a local oscillator and
guce a 100 kMz IF signal.

L odis then amplified and its
spectrum analvzer,

curacy

v HP
o HE BABES

v HIP BAEPIEA

Lo RHEG DM1-26

o HP BEHLHA/BEEREA1 41T

G3bHA

[ I A e )

L A I ]

CoHF 8440 Opt 001
v oHWednschel M$-20

@ power meter in the dBm mode,

~

as shown

in Figurs 4-3,

the local

loss,

Lrectly to
any powear

LOCAL OSCILLATOR

MIXER RF OUTPUT

RF LO

[;FOUTPUT
STEP 6
~——- &
, L_F

20 dB

'sTEP 2
POWER ATTENUATOR

SENSOR

POWER
METER

Figure 4-3,

IF =100 kHz

SPECTRUM ANALYZER

40 d8
AMPLIFIER

—
INPUT

INPUT
OuUTPUT

Low Level Accuracy Test Setup

. 411
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Model 8673A

3. Set the i

RamMGE to

kew

gnal Generator frequency to 2.0 GMz,
HodBEm, and set the VERNIER for 0

i,

. Peak the Signal Generator power with the AUTO PEAK

. fadjust the VERNIER for a power meter reading of

w0 dBe 4 0001 dl,

& Disc st othe power meter an d conne

IR

=t the Signal

Generator to the mixer as shown in Figure 4-3,

7 Sat the local osc

the local oso
graater than 8 Jd8m,

8. tThe re

to A00 kMz or less, Bet the vertical sens

illator to a frequency 100
higher than the Signal Generatoer setting in
illator ocutput powar 1o maximum but n

Kz +-

1 kMz

atep 3, Het

tivity

the amplitude of the 100 kMHz IF signal is set to 1

center horizontal graticule as a reference.

This

ot

solution bandwidth on the spactrum analyzer
i

so That
b

calibrates

the center graticule line for an absolute reference power

leveal of 20 dBm,

Yoo bet the rang
and adjust the

10, Het the spectrum analyzer reference level |1

af the Signal Generator 10 dBE lower
VERNIER for a meter reading of 6 dR.,

§ di 1o

with the IF sensitivity control, This ehould brin
sigral level back up near the center graticuvle line.

@ between the new signal

11, Read @ diffFerenc
and the

thae actual power as Ffollows:

e o o o 2 e e s Laevel set in step Y.
F e Difference measured
fdotual level.

level

in step

The actual level calculated ahouvld be within the

specification listed,

12, Repeat steps 9 through 11, with Signal Generator

I

strings of —~30 dBsm through ~50 dBm in step

3.

13, Note the last reading on the spectrum analyzer

diwplay, Nemove the 20-dB attenvator, set

The

gsonectrum analyzer IF sensitivity 20 dB higher,
and set the vertical sensitivity for the same reading.

W
g the

center reference graticule line., Calculate

11,

4-12
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PERFORMANCE TESTS

_—

14, Repeat steps 9 through 11 with Signal Generator
settings of ~&60 dBm through ~%0 dEm,

15, Repeat steps ¥ through 12 at any desirved frequency,
o at any Freguency of interest.

P

413
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4-10.  HARMONI

GPECIFICATIONS:

.f. vaer wart e POy oen v
lectrical
Sharacteriat

Marmanios

Sub-harmoni
and Multipl
Thereaof

DESCRIFTION:

EGUIPHMENT S
x
Wa

el

CH, SUBHARMONICS, & MULTIPLES TESTS

wous sent base bk sees seme sies ares TERE sebs S0N Aéms HOSE Sude TEOE S00e DI FE4s G4Re Sees Geut EEet ROE JORE sk vesa BOSS PEES Shes as ese 40BN 98 STAN SeFE hiie dves RRAE EEe SRRSO beek se0R BASH TSNS aeT Sa beer 4000 Sars -{..

$
|

1O | Performance Limits I Conditions !
{

SPECTRAL PURITY | I !

Up to 26 GHz |
output level meter|
readings (=0 dBE anl
0 dBm range and i
hrel ow !

|
2.0 to 18,4 GHz ]
18,04 1o 24,0 GHz |

|
| {80 dRC
]
}

20 dRe
-0 dRo

c' <

e

3

e

I this test a spectrum analyzer is vsed to
ehserve the amplitude of varidouvs harmonics of
the Signal Generator, In the multiplied bands,
subbarmonices and multiples (‘harmonics of the
unmultiplied signal?) are checked, Reasonable
care must be taken te assure that the harsonics
being measured are not generated in the spectrum
arnalyzer or external mizer,

Measuremants are made directly, except for harmonics
abrove 282 GHz, where an external mizer is used,

ectrum Analyier. .. . o0 JHP 83690 Opt HEZ0
ternal Mizer .00 0 0o JHP T1BI7A Opt COR2
veguide Taper Section,........ HP 115194

apter, WE-Coax., o v oo M K2ERLC

4.14
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PERFORMANCE TESTS

o

PROCEDURE:

1. Connect the Signal Generator RF QUTPUT to the
troput of the spectrum analyzer as shown in

Figure 4-4,
SPECTRUM ANALYZER

8673A SYNTHESIZED
SIGNAL GENERATOR

(=2 - = I ] oocagooo g
OEICI DONOE D DOoDO e
o ogoos & 9388 (O
®© c® @ ® oo GGAES ©

A

EXT MIXER

[\ RF OUTPUT 500 INPUT
| M\ STEP1 APC 3.5 CABLE "':‘OPUT

ISTEP 6 v
| (>22 GHz ONLY) MIXER v

| ADAPTER
\ 1 1 R . A
L T IF

WAVEGUIDE-COAX TAPER
ADAPTER SECTION

Figure 4-4, Harmonics, Subharmonics, and Multiples Test Sstup

{’ & Set the Sigral Gensrator to 4,000 GHz, RAMGE
to O dBe, and VERNIER to 0§ d&,

the spectrum analyzer controls to display
Fundamental signsl. Het the resolution bandwidth
to 10 kiHz and the input attenvation to 40 dB, Adjust
the log reference level tTo set the signal to the Top
graticule line of the display,

P
E

4, Tune the Signal Generator to Z.000 GHz., The second
Marmondc, now at 4,000 GHez, viewsd on the analwzer
display, shouwld be greater than 40 dIR} below the reference,

W Repeat steps & through 4, at the other Signal Generator
fraeguencies listed, to check each harmonic, subharmenic,
and multiple listed in the table below, except for
harmonics that are abowve 22 GMHz.

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

——

4-15
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H, Gonnect the egquipment as shown in Figure 4-4 using the
external mixer and adapter, Select the 14,5 to 264 GHz
band on the spectrum analyzer, and adjuset the bias
current For o optimum signal on the display,

7. Repeat steps 2 through 4, with the Signal Generator
get to & GHz, to check harmonics at 24 GHe,

Harmonics, Subharmonicﬁ, nnd Multiplww
et Sigral ] !
Fhenerator tol Cheolk Harmnﬁic L.eevels at: ]

PHARMONITC (UHIﬁVMLﬁdlL‘ ! HU! Y?PLE’ !

}./u’

-y

x,,

Hf)

4.Uﬂﬂﬂ
g.0000

f
i
!
i
2, 0000 |
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abrove &6 GHz, due to seltiplication dn
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PROCEDURE

1. Cannect the Sigrnal Generator

; FOOUTEUT 1o the
input of the spectram analvier

a6 shown Ln

SPECTRUM ANALYZER

8673A SYNTHESIZED
SIGNAL GENERATOR

oo
5
o
—war
500 INPUT
APC 3.5 CABLE

Figure 45 Momn-Harmonidcally related Spurious
LW and AM Modes) Teet Betup

4-17



Performance Tests

Model 8673 A

PERFORMANCE TESTS

5.
&

St the

to %0 d

Set the
Fundamen
1 kM2 an

Set the

The car

Inoreas
ad jus

The tap

Tune the spectrum analyzer to any de

arch
Ly
el ated
e :

Limits,

Carriar

Fregueno

o
b
B

Higna

@ e
tal ©

i3 the

S E
oler

@ the
the
i kY

uf g
that
and
that
Rec

¥

Repeat

from 2

Carrie

sTeaps

Tt &,

Fagquan

i
b4

gnal Generator to 3,000 GHz, RANGE
fe, and VERNIER to +3 dR.

trum analyzer controls 1o dieplay the

dignal. Bet the resolution bandwidtlh to
Frequency span per division to 10 kHz,

trum analyzer controls so that
signal 1% at the top graticule line,

sigral Generator output to +3 dBm, Do not
ctrum analyzer amplitude calibiration,
icule line now represents 50 dBRo,

sired Frequency in
nefrarmonically related  spuriouvs signals,
any signals found are non-harmonically

are noet generated by the spectrum analyzer,
the spurious signals are below the specified
ard the results,

Freguency of Level of
Bpurdous Bignal Spourdous Signal

# through & For any desired carrier frequency
& GHz. Recoerd the results,

Fraegquency of Level of
Spurious Signal Spurious Bignal

4.18



oy

Model 8673A Performance Tests

PERFORMANCE TESTS

-1, POWER LINE RELATED SPURTOUS SIGNALS TESTS
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PERFORMANCE TESTS

DESCRIPTION:  The RF output of the Signal Generator is
mixed with a loecal oscillatoer to obtain a
20 kMz IF signal. The line related sidebands
are ohserved on a spectrum analyrer.

MOTE
The Signal Generator ie isclated froem wvibration
on a two-inch thick foam pad. The Signal
Generator must be aperated from a separate
power line source (52 to 38 Hz) in order
to differentiate its spuricus signals
from other line related spuriocus signals.

EGUIPHMENT:  Local Oscillator . oo HPE Ba73A
Spectrum Analvzer (5 MHz-80 kHz) ... HP 33806
M@ o e e e e JRHG DMLI-26
Variable Freguency AC Power Socurce SQ1TC/B00T,
California Instruments

PROCEDURE:

1, Place the Signal Generator on a Z-inch foam pad,
Connect the equipment as shown in Figure 4-4H.

NOTE
Connect the mixer directly to the local
escillator to avoid any power loss,

8673A SYNTHESIZED
SIGNAL GENERATOR LOCAL OSCILLATOR

=l 18 o —CE —

(=10

ZS| 52 —58 Hz 50 OR 60 Hz

FOAM PAD
MIXER
‘RF Lo
IF —G=
INPUT 50 OR 60 Hz

RE FOAM PAD
OUTPUT

SPECTRUM ANALYZER

Figure 4~&6. Power Line Related Spurious Signals Test Setup

2, Set the Signal Generator to 3000 MHz at ~20 dBm
with all modulatioen of £,

A, Bet the local oscillator to 3000.020 MHz at +7 dBm,
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A4, Bet the specitrum analyzer start frequency to 20 kHz,
pesolution bandwidth to 3§ Hz,

G et the spectruesm analyrer frequency span per division
to B0 Mz, Set the spectrum analyzer controls so

that the 20 kH: signal ds at the top graticule Lline.
Yerity that the Line related harmonics of the

Signal Genecator do not excesd the values

shown below, Recoerd the highest

apurious sigrnal level in each offset band,

2.0 - &0 H GHz {E00 He offset Tt v 1 | B N S
A06 Mz -~ 1 kHz T &0 ol ke

o Bet the spectrum analyzer frequency span per division
to 00 Hp, Measure and record the highest spuricus
signal level.

2.0 0~ 6.6 GHx 1 kM offset =& dB

oo Get the Signal Generator and the local oscillator
to P00 MHz and F000,020 MHz respectively.

G, Set the spectrum analyzer frequency span per division
to B0 Mz, Set the spectrum analvzer controls so
that the 20 kM: signal dis at the top graticule line.
Yerify that the line related harwmonicses of the
Signal Generator do not exceed the values
shown in the table. Record the highest
spurisus signal level in each offset band,

bhob ~ 12,3 GHz 300 Hz offset ~4&44 dRc

A00 He - 1 kHz offgev 0 U4 dBRC
Y. Set the s@pectrum analyzer freguency span per division
o 00 Mz, Measure and record the spurious signal

levels,

Hodh o~ 1203 GHx 1okMe offeet 89 dBo

10, Set the Signal Generator and the local oscillator
to & 000 MMz and 16 600,020 MHz respectivelw,
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11, Set e

spectrum analyzer fregquency span per division

T B0 oMz, et the spectrum analyzer controls so

that the 20 kilz

’

Ve F
Lgrral

Py

]

The

that th
Ve iy
grial
sliown 3

o

t
i

8

T g

” v

S0 oM.

o3

.
T

G

T8 &

H

signal ds at the toep graeticule lLine.
frat the lineg related harmonics of the
erator do not sxceed the wvaluves

the table., Record the bhighest

ignal lwvel in each of Fset band,

-~

G.6 GHz CAGO Mz offset . -40 dEo
B00 Mz o~ 1 kM offmet 50 L

EA

Signal Denerator and the local oescillator
A

20 000 MH: and 20 000,620 MHz respectivelw,

frequaency span per division
et The spectrum analvzer controls so

28 kHz gnal ds at the top graticules line,
Frat the lipe related harmonics of the

rator do noet exceed the values

the table Record the highest

signal level in each offset band,

L0 GHe LEND My offsetr 38 dic
FO0 Hz o~ 1 kHz offset ~48 JdBo

the gspectrum analyvier fregquency spean per division

. Measure and record the spurdous signal

e

&0 GHz 1 okMz ofFger =53 dfic
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A-13E 0 BIHMGLE-STDEHAMD PHASE NOIBE TESTS
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can o Using the
requires a

strum o analyzer in the log mode
dB correction,

b FEqual noise contributed by the local
gucillater requires a -3 Jd¥ correction,

normalized to a 1 Mz noise equivalent randwidth
The noise equivalent bandwidth for HP spectrum
analveers i 1.8 times the 3 dF bandwidth,

@

For @ 3 Hz bandwidth, the correction factor
For the normalized measurement bandwidih,
would b

Normalizing Factor dB = 10 log (1.2 X 3 Hz /7 1 H2)
o5& dB,

The total correction forr 3 Hzr bandwidth would be:
True meassurement (dBor = Reading (dBc) -~ 8.86 + 2.5 — 3 = 4,06 dB

PROCEDURE
1. Bet the 5 Hz -~ 50 kHz spectrum analyzer’s display

Tt 40 kMz, bandwidth to ¥ kHz, and frequency epan per

division to 5 Hz.
2. Connect the equipment as shown in Figure 4-7,

NOTE
Connect the mixer divectly to the local
geoillator to avoid any power loss.

SPECTRUM ANALYZER

8673A SYNTHESIZED
LOCAL OSCILLATOR SIGNAL GENERATOR

RF OUTPUT  mIXER RF OQUTPUT INPUT

— LO RF1

Figure 4-7. Single-Sideband Phase Noilse Test Setup
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’

steps 3 through 18 except observe the
100 Hz from the carvier. Record the results,

14, VIR
R
el ow.

Moasured GCorrection Aotual
&, 06 dR o=

Fraeguaenoy

HEn0 MMz

18 300 MMz N —6, 06 dB = )
e &006 MM o i dB =
2e 000 MHz o ~h 06 dB o

15, For the of the procedure, The

a0 Ha kMz spectrum analyzer, : Thoe
spentrumn analvzer bandwidth to 30 Hx and fregquency
shan per divisdon to 200 Mz, The 30 Mz banduidth
reguires a 16,0868 dB corvrection,

4 the Signal Generator and the local oscillator
Ta H&E00 MHz and SEF¥2.8B00 MHz respectively.

the specterum analyzer 1o place the 200 kHz
shgrial st the left edge of the display., 8Het the

actrum analyzer controle to place the pealk of the

sigral at the top graticuele line, Increase the log

reference level control to move the peak of the

carvider A0 dB above the top graticele line,

CThe top graticule Line is now 20 dBc.)

18, Ubhserve the nodse devel 1 kMz from the carrier, T
shouvld be greater than P8 JdB below the carvier.
Bocard the measured level.

Measured
Lorreaction =16, 0h 8

fActual level

¥

1%, Het tha

o 1A OE(

Signal Generator and the local oscillator
T oMby and 12 299,800 MMz respectively,

level 1 kHz from the carrier. It
tharn 72 dB below the carrier,
maasurad level,
Meamured e
orrection ~1&,06 dB
Actual level

20, UObhserwve the noid
should he g

The

i

Sl et the Signal Genevator and the local oscillator

to 1E 000 MH: and 17 999,800 MHz respectivelw.
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rates

100 Mz
rates

2.0 Ta
H.ob to
a3 1o
186.6 to
24,0 tao

to 16

o 10

th

12,3 GHz |

by wvaryingl

level !

0 and 1V ]
|
]
Mz }

kHz [

ik z !

18,6 GH: |
24,0 GHz
26,0 GHz I
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Signal Generator under test ie amplitude modulated

W an audic souroe and sixed dewn with 3 loecal osscillatoer
to producs @ modulated 900 MHz IF.  The &M depth, accuracy
and dncidental phase medelation are then measued on the
podulation analyzer The detected audio output from the
modulation analvzer ds then measured using

an audio analyrer, & 0d¥ reference 1s stored at 1 kHz
Fate, and the rate stepped from 20 He to 100 Mz toe measure
the &M Handwidth,

s

chllator ... HP 8HFEN
; e e e e s s s RHGE DM 24
Audio Analyvzer and Hourcs., ..., ., HP 89034
Modulatdon drnalvzedr 00000, HPF BR01A
artn Pad, & dB L0 0 oo Wednschel M9-6

EGLTPMEMT

1. Connect aguipment as shown in Figure 4-8,

MOTE

Connect the miser directly to the
oscillator to avold any power L

local

AUDIO 8673A SYNTHESIZED
SOURCE SIGNAL GENERATOR LOCAL OSCILLATOR

OUTPUT RF AM INPUT RF OUTPUT
OUTPUT

ATTENUATOR MIXER
R L

MODULATION

ANALYZER AUDIO

ANALYZER

INPUT

MODULATION ,NPUTJ
OUTPUT

Figure 4-8., &M Modulation Test Setup
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PROCEDURE:  Metsr Accuracy

2. Het the Sigrnal Generator under Twﬂt to 0 dBwm
at &b GHr fregquency, dinternal ALL, AM To
POO0X range, and FM off,

K et the local oscillator to 5.7 GHz at +8 dBwm
Wwith all modulation off.

4, Beleot AM mode on modulation analyzer,

G Bet the auwdio source te 1 kHz, and output level
to approximately 0,38V rms, Fine tune the lewvel
To achieve S04 AM as read on modulation analyzer.

& The &M meter should dindicate H50% AM +/« &6.5% on
the instrumerct under test,

PROCEDUREE:  &Socuracy Relative to Fxt oM Input

7o Set the audic source to 10 kHz frequency
anet 030 pes. Thes corvesponds to 797 aM depth,

i Fead the actual &AM depth on the modulation analyzer,
Gomplete the remainder of the table below and
ensure all measvrement data points are within the
specified Llisits,

Bignal Local Modulation i l.ow A tual Hi.gh
Genaratar Qucillator Rate Dapth Limit Depth hiedt
Freguanoy Fraeguenoy

b6 GHz b1 GHz 10 kHz 7Y YO% gy
Gob GHz 5,1 GHz 1 kMz Faar won T gy
|

&6 LMz H.1 GHz L kM2 vEivs 0% T oy
10 GHz 9% GHz 10 kHz TEY A A1 )
14 GHz 12,5 GHz 10 kHz T F0% gy

18,6 GHz 18,1 GHz 10 kHz Y Py T gy
2 GHz 21,5 GHz 10 kHz P 0% anw

Y. Bet the audio source level to 0,354V rmg
arnd perfors the smeasurement below,

26 GHz 255 GHz 10 kHz = () 2 A L 2
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FREOCEDURE: Incddental Phase modulation

10, Set the Signal Generator under test to 0 dBsm at 6,2 GHz
internal leveling, &M to 100X range, and FM off,

14, HBet the local oscillator to 5.7 GHz at +8 die with

a1l moedulation of F,

12, Select &M mode on modulation analyzer,

14, et auvdio souvrce to 10 kM: and output level

to abytain A% &M,

@ Mod key on the modulation analyzer.
dental phase modulation should be less than

na, Complete the remalnder of the measurements
in the table belew,

Local Incidental Pha
llatar Moduliation

Generator (s

Freguency Lgwal Froaguency Laval Limit Aetual
B2 GHz 0 dbm w7 Gy +8 dBm o4 radians (W
108 GHz i dbm P18 GHy +8 dBm 0.8 radians

18,0 GHz 0 dlm 1705 G + dBEm 1.2 radians e

0 dbm {1.86 radians

P
-
E
—
[y

U B radians
PROCEDURE At Rates

1%, Connect the modulation analyzer detected
audioc autput to the inpuet of the avdio analyzer.

164, Set the Signal Generavtor to {0 dBm at
4 Gz, Internal ALC, &M to 100% range, FM off,

17, Set the local ossocdiilator to 3.5 GHz at +8dim
With oall madulation off,

18, HBelect &M mode on the modulation analyzer,
the audio source to 1 kHz rate,

a level of 0218 rms,. This corresponds

A0% aM wmodulation depth,
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e
[

SGdgnal
Er e tar

Fregquancy

Gz
Gz
fablz
EF]
Gtz

set audio analyzer to read the amplitude of the
input signald.

Get the audio analyzer to the dB relative mode
g the input signal from the medulation
analyzer as a (dB reference,

Gat the auvdio source to 20 Hz and step the

Fraquancy up to 100 kHE., FEnsure that the input sigral
tewal ags read on the audio analyzer does not decrease
mare than —3dB from the reference at any freguenay
From S0HD to 100 kHz.

Rapeat steps 5 theu 7 for the Freguencies and levels

lieted below.

Bignal Local A Modulation
Gensrator Oecillator Dep th Leval
Loyl Fraguency Fraguenocy  Change

RO%
30
B0
0%

0%

ol Bm A
(el B &
Odtm 14

ki P
el B
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418, FEOF

PECIFTCATS

Electirica

FREGUEMNCY
MODLHATTO

Freaguenc
Pasponse
Falative
100 kMz

GESCRIPTION:

EGUITPMENT

PROCEDURE :

Character

RECLENEY RESPONBE TESTS

MG

1 | ] !
iatics | Performance Limits I Conditions |

Hate SaME 43n MeSk 4new aer aees SEse ND FORY S34s SEE0 £203 SIe ARNL waek G844 ReseMbse bens S6s6 Vehe shes Sms bar FeEs Sase SEes shes SEes EESE BALSGebr bels Ners rd G4 sees bage SIS Hbsd BAmL sbm eey BEES SeRe Beis Bae) abis sene Sues YAAS {

il ! ! !

Y b/ 2 B borog Hz to 3 MMz, {
] o3t and 100 kMzsY !

o A I ranges |
Fate
E okMz to X MMz, |
6.3, 1, 3, and |
10 MHzAY rang

!
!
|
¢

ma reea aken seer aaee smen vews snan .(‘. Nrse hac bmae sess tave ere Vesr eris arie Seie A Sed Biss Aees ads Gate 0B Ebae ebe tiva sens sane sens man oy

Thne test oscillator tounsed to 100 kMz and the
cutput level ie adjueted to obtain a Ressel
(First carrier) null (22,4040, The output level
and the 106 kH: rate are the references for
later calculations. At other modulation rates,
the output level is set and meassured For the
Firat carrier null., The meassured voltage and
the rate are then compared to the established
reference to determine frequency response,

FuMm o ANalyEEr L e G HIPE 8E49A Optr HE0
Oscillator, oo oo, HIP S51R
Freguency Ceunter ..., HP 53434
AL Voaltmeter. . oo o, HMP 400E

1. fonmect the equipment ags shown in Figure 4-9,
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3 Set FM DEVIATION 1o 10 MMz, Tune the test

B Tune the test oscillator to

Model 8673A Performance Tests

PERFORMANCE TESTS

SPECTRUM ANALYZER

8673A SYNTHESIZED
TEST OSCILLATOR SIGNAL GENERATOR

oo 0 O pooopooonoOng
OO 0D0oDD C3 oooaooc
2"y fomao & 2888 O
© of) ® O oo GoESs ©

INPUT
i

T

BNC RF 500
500 FM IN
60002 L TEE  OUTPUT l

FREQUENCY COUNTER A VOLTMETER

Figure 4%, FM Freguency Response Test Setup

2o Det the Sigrnal Generator To 4 GHr at 0 dBmM,
Adjust Tthe spectrum analyzer controls to display
signal. Set the fregquency span per division

the HF
ta 100 kHz. Het other controle as needed for a
calibrated display.

nacillator
o 100 kMz +/- 1 ke,

. Ad just the test oscillateor voltage To obtain
the first carrier nell, The voltage should bhe
about 0.017 Urms, Record the voltmeter reading
in the following talyle.

i

A kHz and adjust the output
voltage to obtain the first carvier null. Record the
maasured Freguency and voeltage in the table,
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P

&, Repeat step 9 for each of the remaining frequencies in
the table.

Frequency Measured Frequency Measured Voltage Calculated
(in kHz) (f.;in kHz) V, (mVrms) Response (in dB)
3
30
100 100.0 0
300
1000
3000
oo Use the Following eguation to calouvlate FM freguenaoy

FrEm o e

dB =201 Vs 201 L
B=20log ——— —20log ———
Vloo kHZ 100 kHZ

where dB = the calculated frequency response

V, = the voltage measured at f,
V100 xHz = the reference voltage measured at 100 kHz

f_=the measured frequency.
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Performance Tests

Flectr
Clvar a

dical

FREQUENCY
MODULATION

e e e e e

Maztmum Peak
Leviation

Sensitivity
{peak deviation
per Wpkl

Indicated Meter

ACCUracy

..... I;(.,l(.‘
tive lu E”rornu
Fi4 lanT l.ewel
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.‘:..___._-.......__w..._..

DESCRIPTLION:
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a fjocal
fomodula
af tlre

EGUIPHENT: Modula
Taat
Mixer

l.ocal

AND METER

TF

Porfor

The
o
The
i

|

|

| M
!

|

{

I Trie
I

{

!

|

!

|

o
HMa
frod
Hed
fmod
HSMa
Frad

ar
The

ar

Maximum

into B0

L4

+ f' - iy
[ __—
25 oof

Lran
&

-

1

!
!
{
|
| %H of
i

s

ut of the
oscillator
tihon
wignal .

tion Analy

(scillator,,

L T T O N A A A ]

Decillator
Digital
Fregquency

ACCURACY

mance L

1ler
PR
Ller
x 10
Ller
¥ 15
1ler
X &

ingrut
ohimes nominal

of
arg e

af

Gignal
to pr
analyzer maagure

aer .
L I |

t 1o

L Vaoltmeter ..., ..
Counter

of
of
of 110

of

reading

raading
range

TESTS

L ts |

10 MHz |

10 MHz |
Mz |

10 MHz |

1 WUpk

4 /-' - ‘

o f e

Generator
nducm a 300
Tl

LI R T T R A

L I R T R I I A I I |
L A A N '
[ T T S N I T )
[N T R I I I '}

t

Conditions

2.0 to 6.6 GHz

bHob te 12,3 GHz

12.3 10 18.4 GHz

18.6 to 26,0 GHz

ALl ranges
deviation
Linearly cor~-
trolled by

input level
tween 0 and

peak

16

fre~
1 Vpk
160 kksx

rate

100 KMz rate

% mided with
MHz IF sigrnal.
M characteristics

HP 890164
HPF &R
RHG DM 42
HP 86738
HF 34554
HP uJﬂOh

varying !
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FROCEDUEE: 1., Connecty the eguiprment as shown in Figure 4~10,

NOTE
Connect the mizer directly to the local

cillator to avold any power loss

8673A SYNTHESIZED

TEST OSCILLATOR SIGNAL GENERATOR LOCAL OSCILLATOR

RF FM IN MIXER RF
BNC OUTPUT R L ouTPUT
TEE B -

J
MODULATION
[WJ_I ANALYZER

DIGITAL
VOLTMETER

\— INPUT

Figure 4-10. FM Input and Meter Accuracy Test Setup

2, Het the insteument under test to ~%5dBe at 2 GHz2
and the LI to 8dBm oat 2.5 GHr, Press the freguency
key on the modulation analyzer to verify that the
LFoas GO0 MMz, {The actual IF uvsed is not critical
but merely verifies that the setup ls working.)

A, Het the test oscilliator to 100 kHz rate. Adjust
The output level to approximately 0,707 Yrms,

SBensitivity and Meter Acouracy

4, Het the modulation analyzer to measure FHM.
Set the Signal Generatoer FH DEVIATION to 0.3 MMz,
fd just the test oscillater level 1o
abtain Full scale on the front panel meter, The
modulation analyzer should read 300 +/-4% kM2
deviation,

B fdjust test oscillator level to obtadn G0 kHz
gdeviation as read an the Signal Generator meter,

&, The modulation analyzer should read 30 kM2 +/-130 kM2
deviation.
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FHOOVERMOD

o~
L

Fire

b MM
A MMz

| Mk

Test

alay

rEguUEnTY

senerator FM O DEVIATION to 10 Mdx.
Sl gucitlator to 2 MHr and 0,707V rme,
The front pansedl FN OVERMOD anunciator should be off,

Bat the Signal

T

socuracy Felstive to BExternal FM Input

Set the test escillator toe 100 kHz and 0,707 Yewms,

Set o the Signal Gernerator FM DEVIATION to 0.3 MMz,
The moduelation arnaglvzer should dndicate deviation
within the limits listed below,

Teat | ! A ! ] !
Imcddllator 1 Set Poloow ! : FoHigh |
1 Dewis bolimd

ption

kHx

90 Mz

110 kMzd

10
4 EUO KMz A7 kHz e RO kM
Sl Vrems 300 kM AR ke AW leMzd

ach FM DEVIATION shown in the table and
level of test oscillater to the specified
dev iy that the actval deviation is within
the specified Limits for each range,

Set the SHignal Generator FM DEVIATION to 0.3 pMHz.
et the Bignal Generator to &7 GHz and the

Lowal oscillator 1o 7.2 GHz., Verify that the
measured deviation de within the Llimits shown
balow,

o

Fepeat step 11 Ffor the other two Signal Generator
ard lecal escillator Fregquencies Listed below.

L.ow fotual
Limid -t Daviation

High
Liawit

7R GH AP0 KWz F30 kMz

12,9 GHz R0 kHz T w30 kM2
19,8 GHz 2F0 kMx 330 kMz

4-39



Performance Tests

PERFORMANCE TESTS

Model 8673A

THOIDEMTAL AN

i
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Perfo

R e
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Gigral G
abvle in
L gl

1

-

v

'

EaiPMeEnT 1ital Yolitme
Toflsciliato
Peteot

Termina

-
RN
.,

wtal
e

PROCEDRE, Connect th
8673A SYNTHESIZED
SIGNAL GENERATOR

5
= Ja P e

oo g O 0OocuoQoaoao

oI o Qoo e 3 oooacaos

o o oaoao o S OoROo o
=EEE

o] a P © oo Qagsm @

RF
OuTPUT

roarncs Limits

Fates

freak

{

!

!
“hre wass shre beve e ‘§. [ETRr-

is oestablished by modulat
enerator at 5% AM (the ma
cihdental AMY.,  The detect
Wit vl teeter Then
frequency moedulated and
campared to the reference

|

A 1

e, s

S A TR B
OF v v o v e HP B4A730C
Than ., . s v s MPOTIEY3A

@ oequipmant as shown in F

TEST OSCILLATOR

6000
OUTPUT

CRYSTAL
DETECTOR

500
OUTPgIJ
DIGITAL

BNC VOLTMETER

TEE

<100 kkz,
deviations
Mz

i

XI Mum

e signal
the Sigrnal
the detected
level,

igure 4-11,

INPUT

=

I3

5000 TERMINATION

Figure 4-11., Trncid

the Signal Genera
pet the A0% AM mod

ental &M Test Setup

2 GHz at 0 dBm,

Cang e,

tTor tTo
vlation

€
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b

Bet the test oscillator to 10 kHz, and adjust the
output for o a 5% AM modulation reading on the Signal

Generataor,

Facord the

] level of AM as dindicated by the
chigital wolt

Reterence Level _  Yres

Genarator to &M OFF and sat FM DEVIATION

Set the test sscillator fregquency toe 100 kMHz,

Pllator amplitude between 0 and
Ve i Py that the voltmeter reading is
nothe level cecorded in step 4. Hecord

Vary the test
TooED LS

i, 5 WYy,

i o ‘-. ;"i -

1e

a0 GHz i YTRS

Es

st

the Signal to &L F GiHe oat 0 dBm,

Yary the teast Llator amplitude between 0 and
0707 Yrms,  Verdfy that the volteeter reading doss
ot excesd the level recorded dn step 4. Record

the maxzimom level,

HoF G Urms

! b omtep B for Signal Generator frequencies of
A GHroand 18,7 GMz.
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18 PLLEBE TESTS

BEECTFTOHT IONE:

Flectrical i
Clvar: i i

FODLL. & TN

ORATFE Ratio

Riase and Falil

Ti e

Mirndlmum Leveled {1

R Prulse Width

Pulese Fepetition

Freguanoy

Mirviemum Duty

|
Guele l

<.

!

i

Mirndmum Pulse |
OFF Time !
}

Maxirmum Paak i

e

{

!

l

| Pealk e
| AUt sy

j

| Overahaot, Ring-
| L !
|

y

WWECETPTION: The pulas
The First
overshoot
the pulse
Ganerator
using

S0 MMz

(AN

DaMe

N l.-‘

0 ns
MH

ta o1

HRIRID

[

as oin G mode

1,0 dy

tests are penr Formed

tests rise

part

and ringing.
modulated

1%

mixed Wwith a
ralanced

In
output

il oRer .

I Conditions |

£40n Gt vite +AKE PEeH S Susk tved Kave 980 TONF G441 TEs Lens VARE KbSs 48ed Peew BEE Ebas bBed Sear .(..
| ]
} : |
| !
|

!
Poaldrd PEAK enabled |
{ !
|
|
! i
| ]

! |
! I

]

bodhen internally ]
I leveled: no ]
ioraesteiction when |
I unlevelead i
]

b Relative to W3 !
Po+1% 1o +35% deg, © |
| o H.h
P &7 to 26,0
b &.d to &
b

el

A arel |
GHz |
7GH |
arr wee aet pive seew seee asus serr .{..
in three parts,
timer, fall time,
this test,
of the Signal
local oscillator
The resulting

and viewed on an

owcilloscope to

The second paet

Lepria

is amplified
determineg

testsas pea le

level

pulse performance,

acouracy .
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The output of the Signal Gensrator de switohed
betweaen W and pulse wmodulation mode using the
W dewel as oo reference,.  The difference dn
Lewel bhetwesn the Two modes represents the Peak
Level focuraoy &rrar.

thivd part sta the on/0FF vatio. A
spectrum analyrer de veed to measure the changes
in power owtput when the pulss modulator is

sWid tTohed Ffrom noermal mode To coamplement mode,

EQUTPMENT. soillator o0 oo oG HP BATEAG

BEPATOr o s HP BOTER

,cnwm e M TP T ES
feplifier o000, HE 844D
..,‘........,......,....RHG DS ~28
Gpectrus dnalyvzer oo HP BEEEA Opt HEG
Vardable St AT vy HE BASED Opt 004
fttenvator, E dBE oL 0 0o s HE 84918 Opr 00X
Attengator, & dB o000 Weinschel MY-6

ETHIRE
1. Lunneﬁr guilpment as shown i

v Figure 418,

MNOTE
sure there are no sharp bends in the
g, and that all connections are
it l;qh& Tods will minimize distortion
1 s 2, and thus give more

8673A SYNTHESIZED
LOCAL OSCILLATOR SIGNAL GENERATOR

RF RF PULSE
OUTPUT 6 d8 OUTPUT |n

PULSE
MIXER  ATTENUATOR GENERATOR 0SCILLOSCOPE

EXTERNAL
§ ] ,?' TRIGGER

TRIGGER
VARIABLE
ATTENUATOR ouT

3dB 26 d8 Y:nr
ATTENUATOR AMPLIFIER

: >

Figure 4-13, Pulse Shape Tests Setup
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2. Set the vardable step atitenvator for 20 dR.

RECLG o the Bignal Generator and on tha

.

3. Frie

Loacal

Signal Generator
QUTEFUT LEWVEL
FLL.GE
i

+83 s
NORMAL
2000 MMz
St HHOO MMz
Sl 10 Mz
HPFTE Address S0

local Gscillator:
Fower Level 45 d B
SGweep Start Freguencoy 2070 MMz
Sueep Htart Frequenoy HHET0 MMz
Swesp Freguency Increment 10 MMz
HPFIR fAddress 40

4. The TLE anuncistor should be lighted on the
Gignal Generator, dindicating that it will
“talk™ to, or controel, the local oscillator.
The L8N anunciatoer should be lighted on tThe
local oscillator dndicating that it will
"listen” te, or Follow, commands From the
SBigrnal Generator, This is referred to as
the Master/Slave mode of operation.

SWEEP MODE to MANUAL on the Sigral

“atar, Both MANUAL and SINGLE
anunciators should be lighted on the Sigral
Generatoer, Tuning the Frequency pf the
Sigrnal Generator with the TUNE knob will
alse cause the loval escillater to change
freguency a corresponding amount. Therefore
the difference freguency (IF) will remain
the samne (70 MHz),

o, Set the pulse generator and oscilloscope
controls as follows:

Fulee Generator:
Pulse Rate 1 MHz
Pulee Width 120 ng
+ Output Mo m
nt Load Qut
Fulse QUTPUT LEVEL Y Pealk
DoublesNorm Norm

encillatoer, SHet eguipment controls as Follows:
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i 1A Y
Time iy Main

Channel A, S0ohwms
.2 us

Time Oiv Delaved 20 ong

Fooofddjust the

froljus

'.‘

5. Tune +the 8
ta 2000, 060

should track
Wit o V0 M

anure Tl
gverashoot

Measure the

avershoot and ringing,

Fise Time
Fall Time 0% to YO

Sersitivity

lgrial Ge

e affs

and ringidng.

0,08 Woidi,
ternal DO Coupled
Mixed

sweap delay on the oscilloscope
to center the mndula(=d oMMz BF opul

@,

tothe uw*l1tal controls For a % divieion
frevals pules dia

4

Figure 4-103%,

hay,

ft—— 100 ns ——>»]

413, Riseting, Falltime,
and Ringing MHeasuremant

nerator
P, The locel osc
the Signal

T

illator
Generator frequency

..\

pulse rise time, fall time,
Record the results,

we Tihe (10X to %030 SRR 1 2 1§
lull Time (1% te 90%)
Cyapashont and

a0

anging

oo Tune the Signal Generator toe &600.000 MMz,

pulse rise time, fall time,
Record the results,

LU to 90X

st
.
py
LRI W
—
=
~
B

Ouershoot and ringing U -4 | V4
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the entire Frequency band from & to 4.6 GHz,
i that i time, Fall time, wvershoot, and
irg are within the specified linits at power
af =10 dBm, 0 dBm, and maximus power ‘

within this range,

se eresullts,

levels
For all fraguencils
Tacard the woerst ©

Vardable Rise Fall Overshoot and
1 Sttenvater  (ns) {(rie) Rirnging 59

LEVE]

WVER b L

HOTE
am o the Freguency band @Ls
control on the Signal Generator, the peal level o

anned using the TUNE

» displaved an the illosape may vary
divisions in amplitude, due to

@nt pystem variations, To compensate
ihis, adjust the vertical sensitivity
contrale on the oscilloscops to maintain &
Gedivision peak amplitude while

the pul

constant
making meas

t M T s

18, Set the SWEEP FREG START to &600.002 MHx
an The Signal Generator, Set the sweap

FREG STOP to 12300,000 MHz,

Cothe sweep start feegquency to H670,000
He an the locasl oscillater and the sweep

wtop Fregquency to TE320.000 MHz,
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Ganerator
tabhle helow,

VERNTER

Tune
b o
AMEL,

14,

the Signal
irn th
T

to each
Bet the
as ahouwn fFor
Measure rise time, fall time,
and rianging at each Freguency.
The resvlts must be within the
Listed below, Record the

OuTeuT

i
Fraguency .,
avarshoot

L,oand

resulte,

QUTPUT LE

. s
RaMGE (PR R

Variable
ATtenuatar

ine?

HE00. 002
HHO0. 062
L0000, 002

w10 &0

20
10

dfs
ol
TR

dEm -
o B {1
d¥m R

700,608  +10 dBm -2 dR 20 dn )
HT00, 008 0 d¥m 0 dR B0 dE -

PO, 008 0 dEm -l0dB wods

0L 008 10 dBe R dB 20 dw
L 00 0 o 0 odg 20 dE o

pL 00 0 dEm ~10dBE 10 dE )
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18, Tune the Sianal Generator
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e
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, desmvel Yeender, and Variable staep
fttenvatar to the values shown at each
Fraguancy ., Measure rise time, Fall time,
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Gepnerator to PLHUSE NORM,

fck g riloscape vert noasitiaen
and sBnsitivity controls so that the pulse
hase Line 1w one division from the bettom
gratvicule line and approximately O

dione high odn pealk amplitude,

4, Bwiteh Signal Generator to CW mode,

] cope vertical
ctawity Fopoa display 5 odilvisions
abtove the pulse base line, The peak of
the DW osignal 4s now the W peak

lewvel,

ROTE
Do not touch the verticel pos
s D ase

Ltaory conti-ols

Lime has heaen

aftrer the e

setl.,

&0 Bwitoh back to MOEM, Without

touching the vertical sensitivity Controls,

measuse the Jdif tweren the CW pealk
erence level and the average peak pulse

tevel exciuding any overZundershoot, Hee

Figuyra 4-14,

G T

CW PEAK REF —
LEVEL

5 DIV. §

PULSE BASE l
LINE

ke—— 100 ns —3»4
Figure 4-14. Pulse fAccuracy Measurement

7. The error can be read in percent., Using a
Bodivision peak reference, each division
rape vte 204 of ervor, HMeasured ercor
pust be 12,258,998 (40, 6817-0,45

divisiony, This is egual to +/- 1 dR,

4-50



Model 8673A Performance Tests

PERFORMANCE TESTS

Sigral Generator

FHEG LV %OERREOR

fH.oh GHz 8 e
B, Fepeat steps | through 7 For the
Faliwwing Freguencies and cutput levels,
g oa PO oMMz IF between the Signal
ctoy and local oso

1 llataor,

Generator

LEMEL A ERROE

bl GHz it o liem
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= e
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P AT GHy SR e
§ e
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18R, 6 Gz 44 A Fm
=~ o e

wa Gy (f dim
=31 Bm

PROCEDURE 08 Ratio Tests
1, Connect the equipment as shown in Figure 415,

SPECTRUM ANALYZER

8673A SYNTHESIZED
SIGNAL GENERATOR

- .
500 INPUT
APC 3.5 CABLE

Figure 4~15%,  On/0FF Ratio Tests
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o

Lot

Set the Signal Generator controls as follows,

FREGQUENTY 2.0 GHz

GLETPLY
T

PLHLSE

<

b

£

R EAS oo of

Fit GEVEATTON

LEVEL RANGE b o Lim
EVEL VERNIER =10 DE

COMP L

MODE

pdjust the spectrum analyvzer to establish
a reference signal at the top graticule
Mime.  Use at least 40 dE of input
attenyation and a bandwidth of 1KHz opr

Loge,
Set PULSE MODE to NORM,

Reduce the spectrum analyzer reference
at needed to observe the residual
Lo It should be 280 dBE below the
Ay eatablished in step 3,

Freguengy l.evel
fatx (dE below reference signal)
2.0 B

Repeat steps & through % For Suignal Generator
frequencies listed below. Recerd the resultg,

Freguency l.evel
sz (AR below reference signal)

3.0 gl

{ a0
500 &84
b4 &0

b b 80
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/ : PERFORMANCE TESTS
4-19. INTERNAL TIME BASE AGING RATE
SPECIFICATION: Less than 5 x 107'® per day after 30 day warmup. For instruments disconnected from
Mains power less than 24 hours, the aging rate is <5 x 107'° per day after a 24 hour
warmup.
DESCRIPTION: A reference signal from the Signal Generator (10 MHz OUT) is connected to the oscillo-
scope’s vertical input. A frequency standard (with long term stability greater than
1 x 107%) is connected to the trigger input. The time required for a specific phase
change is measured immediately and after a period of time. The aging rate is inverse-
4 ly proportional to the absolute value of the difference in the measured times.
8673A SYNTHESIZED 0SCILLOSCOPE
SIGNAL GENERATOR V FREQUENCY STANDARD
ol ] s
°$70,8%8 5 EEEE.S |
10MHz VERTICAL TRIGGER OUTPUT
outr INPUT INPUT
BNC
TEE
?
o 5000 TERMINATION
{
) Figure 4-16. Internal Time Base Aging Rate Test Setup
EQUIPMENT: Frequency Standard . . . . . . . . HP 5065A
Oscilloscope . . . . . . . . . . . HP1715A
50Q Termination . . . . . . . . . HP11593A

NOTE

Be sure the Synthesizer has had 30 days to warm up before beginning
this test. If the Synthesizer 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.

o
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4-19. INTERNAL TIME BASE AGING RATE (Cont'd)

2. Connect the equipment as shown in Figure 4-17.

3. Adjust the oscilloscope controls for a stable display of the 10 MHz Signal
Generator output.

4. Measure the time required for a phase change of 360°. Record the time (T, ) in
seconds.
T,= __ __ s
5. Wait for a period of time (from 3 to 24 hours) and re-measure the phase change
time. Record the period of time between measurements (T, ) in hours and the
new phase change time ('T; ) in seconds.

T, = h

2

T, = )

3

6. Calculate the aging rate from the following equation:

leycle\ /1 1 T
f T, T T,

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

Aging Rate =

where: 1 cycle

f = Synthesizer’s reference output frequency (10 MHz)

T = gpecified time for aging rate (24h)

T, = initial time measurement (s) for a 360° (1 cycle) change
T, = time between measurements (h)

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

for example:

if T, =35ls
T, =3h
T, =349
then:
_ _|{Lcycle 1 1 _24h
Aging Rate = <10 MHz> <35ls 349s/ \ 3h
= 1.306x10™

7.  Verify that the aging rate is less than 5 x 107'°.

NOTE

If the absolute frequencies of the frequency standard and the
Synthesizer’s reference oscillator are extremely close, the meas-
urement time in steps 5 and 6 (T; and Tg) can be reduced by
measuring the time required for a phase change of somethzng
less than 860°. Change 1 cycle in the formula (i.e., 180

1/2 eycle, 90° = 1/4 cycle).
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MANUAL CHANGES

o

MANUAL IDENTIFICATION

Model Number: 8673A

8673A SYNTHESIZED .
Date Printed: dJuly 1982
SIGNAL GENERATOR Part Number: 08673-90003

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

To use this supplement:

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

— Serial Prefix or Number ______ Make Manual Changes w— — Serial Prefix or Number e Make Manual Changes —
2241A
P 2243A 1,2
P> NEW ITEM
»ERRATA

Page 6-63, Table 6-3:
Delete A4R1 and A4R2.

CHANGE 1
Page 6-25, Table 6-3:
Add A2A2C6, HP Part Number 0160-3878, CD6, Qty 1, CAPACITOR-FXD 100 pf +10% 100 VDC CER,

MFR CODE 28480, MRF PART NO. 0160-3878.

Service Sheet 4-A2, A2A2 Key-Code Assy:
Add C6, 1000 pF between U13 (14) and ground.

> CHANGE 2
Page 6-61, Table 6-3:
Add A4A1C1, HP PART NUMBER 0180-3311, CD4, QTY 1, CAPACITOR FXD 6.8 uF £10%, 20 VDC TA

MFR. CODE 28480, MFR PART NO. 0180-3311.

Page 6-63, Table 6-3:
Add A4R1, HP PART NUMBER 0698-3430 , CD5, QTY 1, RESISTOR FXD 21.5Q2 1% MET FLM .125W,
TC = 100, MRF. CODE 28480, MFR PART NUMBER 0698-3430.

Service Sheet 1A4, A4 Front Panel Assembly:

Locate LINE switch on left side of schematic.
Add R1, 21.5%2 in series with center contact of switch and labeled 934.

Add C1, 6.8 uF between J3 pin 34 and pin 31.

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible.
Hewlett-Packard recommends that you periodically request the latest edition of this supplement. Free copies are available
from all HP offices. When requesting copies quote the manual identification information from your supplement, or the model

number and print date from the title page of the manual.

|

dl

16 December 1982

1 Page z
HEWLETT hp; PACKARD

Printed in U.S.A.
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