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SAFETY CONSIDERATIONS.

GENERAL

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

This product is a SBafety 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 made inoperative

and be secured against any unintended operation. .

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

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

Adjustments described in the manual are per-
formed with power supplied fo the instrument

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

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

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

SAFETY SYMBOLS

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

page references).

Indicates hazardous voltages.

1138 Na

Indicates earth (ground) terminal.

The WARNING sign denotes a
M hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could 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 bevond a CAU-
TION sign until the indicated
conditions are fully understood
and met.

CAUTION
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HP 8673E

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

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

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

Section I, General Information
Section II, 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 isin the
form of an Operating Manual. The Operating
Manual is a copy of the first three sections of the
Operating and Service Manual. The Operating
Manual should stay with the instrument for use by
the operator. Additional copies of the Operating
Manual can be ordered separately through your
nearest Hewlett-Packard office. The part number
is listed on the title page of this manual.

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

1.2. SPECIFICATIONS

Instument 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
gerial number prefix(es) listed under SERIAL
NUMBERS on the title page.

i-5. MANUAL CHANGES SUPPLEMENT

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

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

1-1



General Information

MANUAL CHANGES SUPPLEMENT (cont'd)

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

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

1-6. DESCRIPTION

The HP 8673E Synthesized Signal Generator has
a frequency range of 2.0 to 18.0 GHz. The output is
leveled and calibrated from +8 dBm to —120 dBm.
AM, FM, and pulse modulation 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. The internal 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 drives are required for all modulation
modes. AM depth and FM deviation vary linearly
with the applied external voltage. Full scale
modulation is attained with a 1.0 volt peak signal.
Pulse modulation is eompatible 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, usable amplitude modulation can be

performed at any modulation frequency between 20
Hz and 100 kHz.

Six ranges of FM deviation are selectable: 0.03, 0.1,
0.3,1, 3, and 10 MHz. FM pesk deviation can be set
using the front panel meter. Except for 10 MHz/V
deviation range, at output frequencies
below 6.6 GHz, peak deviation is limited to 10 MHz
or five times the modulation freguency,
whichever is lower. From 6.6 to 12.3 GHz, peak
deviation is limited to the lesser of 10 MHz or ten
times the modulation frequency; from 12.3 to 18.0
GHz the lesser of 10 MHz or fifteen times the modu-
lation frequency. Usable modulation rates fall be-
tween 100 Hz and 10 MHz except when the devia-
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tion range is 10 MHz/V, in which case, the fre-
quency range is limited to 10 Hz to 2 MHz.

Pulse modulation has two operating modes:
NORM (normal mode) and COMPL (complement
mode). In the normal mode the RF output is ON
when the drive signal is the TTL high state. In the
complement 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 codes:
SH1, AH1, T5, TEO, L3, LEO, SR1, RL1, PP1, DC1,
DT1, CO and E1. 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 Stan-
dard Digital Interface for Programmable Instru-
mentation” 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 Inter-
face Bus in Section III of this manual.

1-7. OPTIONS
1-8. Mechanical Options

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

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

Option 908 (Rack Flange Kit). The Signal Genera-
tor can be solidly mounted to the instrument rack
using the flange kit. The Rack Flange Kit part
number is 5061-9677.

Option 909 (Rack Flange and Front Handle Combi-
nation Kit). This is a unique part which combines
both funetions. It is not simply a front handle kit
and arack flange kit packaged together, The Rack
Flange and Front Panel Combination Kit part
number is 5061-9683,

1-9. ACCESSORIES SUPPLIED

The accessories supplied with the Signal Genera-
tor are shown in Figure 1-1.

TETY ASAPTOTY



HP 8673E

ACCESSORIES SUPPLIED (cont'd)

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

b. An additional fuse is shipped only with
instruments that are factory configured for
100/120 Vac operation. This fuse has a 2A rating
and is for reconfiguring the instrument for
220/240 Vac operation.

c. One adapteris provided: a Type-N to SMA 50
ohm coaxial adapter, HP Part No. 1250-1250.

1-10. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

An external signal source is required if amplitude,
frequency, or pulse modulation is desired. For AM,
the source should have a variable output of 0 to 1
volt peak into 600 chms, 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 Hzto 1 MHz
with transition times <10 ns.

1-11. 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.

reneral inormavion

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

Test Cassette HP Part No. 11726-10002

HP 85B/82937A/82936A Controller
00085-15005 Advanced Programming ROM
00085-15002 Plotter/Printer ROM
00085-15004 Matrix ROM

HP 3455A or 3456A Digital Voltmeter

HP 436A/HP 8481A Power Meter and Sensor

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

The HP 8013B Pulse/Function Generator is ade-
guate for modulating the Signal Generator and
meeting stated standards. This remotely program-
mable signal source is convenient for full remote
control of modulation levels and rates.

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

1-12. RECOMMENDED TEST EQUIPMENT

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

1-3
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Tahie 1-1. Speckfications (1 of 3)

Note: Specifications apply after I-hour warm-up, over the temperature range 0 to 55°C (except specifications for
harmonically related spurious signals, RF output level, pulse peak level accuracy, and amplitude modulation;
which apply over the range 15 to 35 degrees C), after an AUTO PEAK operation has been performed. For
additional information concerning the use of AUTO PEAK, refer to Section II1. Specifications for output
flatness, absolute level accuracy, and modulation apply only when internal leveling is used.

Electrical Characteristics Performance Limits Conditiens
FREQUENCY
Range 2.0-18,0 GHz
{1.95—18.6 GHz overrange)
Resolution 1 kHz 2.0t0 6.6 GHz
2kHz >6.6to 12.3 GHz
3kHz >12.3t0 18.0 GHz
Accuracy and Stability Same as reference Except in FM deviation
oscillator mode, 10 MHz/voit
range
Reference Oscillator
Frequency 10 MHz
Aging Rate >1.5x 10~%/day After a 10 day warmup (typically
24 hours in a normal operating
environment)
SPECTRAL PURITY
Singie-sideband Phase Noise <60 dBc CW mode, 1 Hz bandwidth
1 kHz offset
Harmonies <—40 dBe At +3dBm
Subharmonics and multiples <—35 dBc At -+3 dBm
thereof
Spurious Signals, nonharmon- <—60 dBe CW and AM modes
ically related, except power line
and fan rotation related
Residual AM <—50 dBc In a 200 kHz
post-detection bandwidth
RF BUTPUT
QOutput Power +8 dBm to —120 dBm +15° to +35°C
Resolution (digital display) 0.1dB
Level Flatness +2dB At +3 dBm, -+15° to -+35°C
Absolute Level Accuracy +15° to +35°C
2.0—12.0 GHz +4 dB +8 to —60 dBm
+55dB <60 to —120 dBm
>12.0—18.0 GHz +5.0dB +8 to —60 dBm
+6.5 dB <~60 to ~120 dBm
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Table 1-1. Specifications (2 of 3)

General Information

Maximum peak deviation is
10 MHz

Maximum Peak Deviation:

+3dB,100 Hz—2 MHz
+3dB,100 Hz—2 MHz
+3dB, 3kHz—2 MHz
+3dB, 3 kHz-2MHz
+3dB, 3kHz—2 MHz

50 Hz—2 MHz (typical)

Electrical Characteristics Performance Limits Conditions

PULSE MODULATION

ON -OFF Ratio =70dB

Overshoot/Ringing <20%

Pulse IN Connector BNC Female

AMPLITUDE MOBULATION

Depth 0 to 75% 15° to 35°C at 0 dBm maximum

carrier level
Rate 10 Hz—50 kHz, £3dB 30% depth
- Sensitivity 30%/V and 100%/V Maximum input 1 Vpk into
{(depending on range) 6000 nominal; AM depth is line-

arly controlled by varying input
level between 0 and 1V peak

Distortion <8% 50% modulation depth with 1 kHz
rate a 0 dBm

AM IN Connector BNC Female

FREGUENCY MODULATION

Rate

(.03 MHz/V Range
0.1 MHz/V Range
0.2 MHz/V Range
1 MHz/V Range

3 MHz/V Range

10 MHz/V Range (unlocked)

The smaller of 3 MHz 2.0—6.6 GHz;
orfiog x5 0.03,0.1,0.8, 1,3 MHz/V range
The smaller of 3 MHz 6.6--12.3 GHz;
or 08 10 08,0.1,0.3,1, 3 MHz/V range
The smaller of 3 MHz 12.3—18 GHz;
or fy,0q X 15 038,0.1,0.3,1, 3 MHz/V range
Sensitivity 1V peak for maximum
deviation in each range
Incidental AM <5% at <100 kHz rate Peak deviation <1 MHz
FM IN Connector BMC Female

1-5
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Tabie 1-1. Specifications (3 of 3}

Electrical Characteristics

Specification

DIGITAL SWEEP

Sweep Function
Sweep Modes
Step Size

Dwell Time

Markers

REAR PANEL CONNECTORS

Frequency Reference Output

Sweep Output
Tone Marker Qutput

Z-axis Blanking/Marker Penlift

Aux Connector

10 MHz Cutput
100 MHz Output
HP-IB Capability

Output Data

Interface Function Codes
GENERAL

Operating Temperture
Power

EM.L

Net Weight

Dimensions: Height
Width
Depth

Accessories

Start/Stop or AF (span) sweep
Manual, Auto, Single sweep

Maximum of 9999 frequency points per sweep; minimum step size
equals frequency resolution. Step size set directly or as number of fre-
quency points per sweep.

Set from 1 to 255 ms per frequency

5 independent, fixed frequency markers set from front panel. Resolu-
tion and accuracy are identical to RF output.

1V/GHz ramp; +18V maximum
0 to +10V ramp start to stop {(maximum adjustable from +4V to +12V)
5 kHz sine wave output markers for sweeps

Provides Z-axis control for a CRT display compatible with recording
devices that have penlift control.

14-pin connector for remote control of frequency increment, display
blanking, sequential register recall, start and stop sweep, and more.

0 dBm (nominal) into 50 ohms
0 dBm {nominal} into 50 ochms

All front panel controls, except the line power switch are HP-IB pro-
grammable

Frequency and output level settings, error/malfunction messages,
operational status codes, and learn mode strings

SHI, AHI, T5, TEO, L3, LEO, SR1, RL1, PP1, DC1, DT1, C0, and E1.

0 to +55°C (see note at the beginning of this table)
100, 120, 220, or 240V, +5%, —10%, 48—66 Hz

Conducted and radiated interference is within the requirements of
methods CEO3 and RE02 of MIL-STD 461A, VDE 0871, and CISPR
publication 11.

29 kg (64 1b)

146 mm (5.7 in.)

425 mm (16.8 in.)

620 mm (24.4 in.)

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

Power Cord, Operating and Service Manual and Type N (M) to SMA
(F) adapter
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Table 1-2. Suppiemental Characteristics

Supplemental characteristics are intended to provide information useful in applying the instrument
by giving typical, but non-warranted, performance parameters. They apply to the 8673E in “Normal”
mode, CW operation, and with AUTO PEAK on, except where noted.

FREQUENCY

internai Reference: The internal reference oscillator
accuracy is a function of time base calibration *
aging rate, = temperature effects, and + line voltage
effects. Typical temperature and line voltage effects
are <1 x 10°7/°C and <5 x 1071¢/+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. The aging rate is
<1.5 x 107%/day after a 24 hour warmup.

External Reference Input: 5 or 10 MHz at a level of 0.1 to
1 Vrms into 50¢}. Stability and spectral purity of the
microwave output will be partially determined by
characteristics of the external reference frequency.

Reference Qutpuls: 10 MHz at a level of 0.2 Vrms into 50
ohms. 100 MHz at a level of 0.2 Vrms into 50 chms.

SPECTRAL PURITY

Residual FM: 250 Hz in a 50 Hz—15 kHz Post-detection
bandwidth.

Spurious Signals: Power line and fan rotational related,
are located at <40 dBe.

RF OUTPUT

For power settings >0 dBm, changes in frequency of
several GHz in one step may require additional
AUTO PEAK enabling to stabilize power at the
desired level. Spurious output oscillations may occur
for settings above +8 dBm.

External leveling device characteristics will deter-
mine output flatness, absolute level accuracy, and
switching time in external leveling modes.

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

tmpedance: 50 chms.
Sogrce SWR: <2.5:1.

PULSE MODULATION
Pulse Input:
Impedance: 50 ohms nominal,

Pylse Repetition Frequency: 50 Hz to 1 MHz.

Minimum Duty Cycle: <0.001 for internally levelled
performance, no restriction when unlevelled.

Pulse Width: =80 ns.

Levels and Triggering: Rising or falling edge triggered;
>3V on, <0.5V off, Normal Mode; <0.05V on, >3V
off, Pulse Complement Mode.

Waveform: any.

Level Accuracy: (relative to CW, 15°C to 35°C) 12 dB,
puise width >100 ns.

Rise/Fall Time: <50 ns.
Video Feedthrough: <—50 dBe.

AMPLITUDE MODULATION

incidental FM: is the Incidental Phase Modulation
times the Modulation Frequency, where Inciden-
tal Phase Modulation {at 30% depth) is <1.2 radi-
ans, from 2.0 to 18 GHz.

AM impedance: 600 chms.

FREQUENCY MODULATION

FM DBistortion: <<5% at >20 kHz rate.
Input Impedance: 50 ohms.

1-7
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Table 1-3. Recommended Test Equipment [1 of 4)

iy oo

instrument Critical Specifications Recommended Use*
Medel
AC Voltmeter Range: 1 mV to 10V HP 400F, P A
Accuracy: +1.5% of full scale +1.5% of
reading
Frequency Response: 3 kHz to 3 MHz
Attenuator, Range: dec to 1 GHz HP 8491A PA
Fixed 3 dB Accuracy: =0.5 dB Option 003
SWR: <1.3
Attenuator, Range: deto 18 GHz HP 84918 P
Fixed 6 dB Accuracy: 0.6 dB Option 006
SWR: < 1.6
Attenuator, Range: de to 12.4 GHz HP 8491B C.P
¥ixed 10 dB Accuracy: +0.6 dB Option 010
SWR: < 1.3
Attenuator, Range: dcto 18 GHz HP 8491B P
Fixed 20 dB Accuracy: £1.0dB Option 020
SWR: <16
Attenuator, Range: dc to 18 GHz HP 8495B P A
10 dB Step Accuracy: £7% Option 001
SWR: <22
Audio Analyzer' Frequency Range: 20 Hz to 100 kHz HP 89%03A P
Accuracy: £4% of full scale
Audio Source’ Frequency Range: 20 Hz to 100 kHz HP 8503A P
Output Level: 1 mV to 6V open circuit
Flatness: £2.5%
Cable, Special Special (see Figure 1-2) Locally Fabricated A
Interconnect
Controller, HP-IR HP-IB compatibility as defined by IEEE HP 85B/82937A/82936A C A, T
Standard 488-1978 and the identical ANSI 00085-15002
Standard MC1.1: SH1, AH1, T2, TEOQ, L2, 00085-15004
LEQ, S8R0, RLO, PPO, DCO, DFQ, and C1, 2, 3, 00085-15005
4.5,
Automated adjustment programs require
specific test equipment. Therefore no substi-
tute is recommended
Crystal Detector Frequency Range: 2 to 18 GHz HP 08673-60083 P A
Frequency Response: +1.5dB
Current Probe Frequency Range: 2 to 35 MHz HP 1110B A

1-8
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Table 1-3. Recommended Test Equipment (2 of 4)

Recammended

instrument Critical Specifications Mode! Use*
Digital Voltmeter Auwtomated adjustment programs require HP 3456A P,AT
{DVM) specific test equipment. No substitute is or
recommended. HP 34556A
Foam Pads 43 X B8 em {17 X 28 in.), 5 em (2 in) thick P
{2 required} R R
Frequency Counter Range: 10 MHz to 18 GHz HP 5343A P AT
Resolution: 100 Hz
10 MHz Frequency Standard Output:
=0.1 Vrms
Frequency Standard Long Term Stability: Better than 107"/day HP 5065A P A
High Impedance Probe Frequency: 400 MHz HP1121A T

Output Impedance: 500 (compatible with
Spectrum Analyzer).

Local Oscillator Range: 10 MHz to 18 GHz HP 8340A P A
Level: 10 MHz to 18.6 GHz — +7 dBm
Single Sideband Phase Noise and  Signals:
Same as HP 8340A.

Local Oscillator Range: 2—18 GHz HP8673E P
{for pulse test) Level: +7 dBm Any HP 8673 Signal
Generator can be used.

Logic Pulser TTL compatible HP 546A T

Mixer Response: 2to 18 GHz RHG DMS1—18° P, A
VSWR,LO: =251
VSWR, RF: = 4.0:1

Modulation Analyzer Frequency Range: 150 to 990 MHz HP 8302A/ AT
Input Level: ~20 to +13 dBm HP 11722A
Amplitude Modulation:
Rates — 10 Hz to 50 kHz
Depth — to 75%
Accuracy — 2% at 1 kHz
Flatness — +0.5%
Demodulated Qutput Distortion —<0.3%
for 50% depth
Incidental Phase Modulation — <0.056
radians for 50% depth at 1 kHz rate
{50 Hz to 3 kHz bandwidth)
Frequency Modulation:
Rates — 25 Hz to 25 kHz
Deviation — to 99 kHz
Accuracy — +2% at 1 kHz

Qscilloscope Bandwidth: 100 MHz HP 19808 C, P,
Vertica! Sensitivity: 10 mV/div AT
Vertical Input: 500} ac or de coupled
External Trigger Capability

Vo TN [ PR SR N
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Table 1-3. Recommended Test Equipment (3 of 4)

0r OUIor

- Recemmended N
Instrument Critical Specifications Model Use
Power Meter Automated adjustment programs require HP 436A P,AT
specific test equipment. Therefore, no substi-
tute is recornmended.
Power Sensor Frequency Range: 50 MHz to 18 GHz HP 8481 A PAT
Input Impedance: 500
SWR: <1.28
Must be compatible with power meter
Power Source, Range: 60 Vac to 240 Vac California Instruments P
Variable Frequency: 48 to 400 Hz 501TC/800T*
Frequency AC Accuracy + 2 Hz
Power Supply 0 to 40 Vde HP 6200B AT
Preamp Preamp 8447A P
Frequency: 100 kHz to 400 MHz
Gain: 20 + 5 4B
Output Power: >>6 dBm
Noise Figure: <56 dBm
Impedance: 500
Preamp — Power Amp Preamp HP 8447D P A
Frequency: 100 kHz to 1.3 GHz
Gain: 26 + 6 dB
Output Power: > 7 dBm
Noise Figure: <85 dB
Impedance: 500
Power Amp HP 8447E P.A
Frequency: 100 kHz to 1.3 GHz
Gain: 22+ 5dB
Qutput Power: > 6 dBm Note: HP 8447F is a dual
Noise Figure: < 5dB amplifier and will satisfy
Impedance: 500 both requirements.
Probe, 10:1 Must be compatible with the oscilloscope. HP 10017A P A
Pulse Generator Rate: 10 Hz to 4 MHz HP 8013B C, P,
Rise and Fall Times: < 5 ns or AT
Output Impedance: 500 HP 8031A
QOutput Level: 0 to +3.5V
Pulse Width: 80 ns to 2 us
Pulse Shunt Adapter See Pulse Modulation Adjustment in Locally fabricated A
Section V.,
Signal Generator Output Level; —5 to —20 dBm at 240 MHz HP 8640B P AT
or
HP 8340A

1-10
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Table 1-3. Recommended Test Equipment {4 of 4)

instrument Critical Specifications Recommended Use*
Mode!
Signature Analyzer Because the signatures are dependent upon HP 5005A/B, HP 5006A T
the model selected, only the models listed are
approved for usage.
Spectrum Analyzer Frequency Range: 20 Hz to 300 kHz HP 8556A/ P,A T
Frequency Span/Division: 20 Hz minimum 8552B/141T
Noise Sidebands: > 90 dB below CW signal,
3 kHz offset, 100 Hz IF bandwidth
Input Level Range: —10 to —60 dBm
Log Reference Control: 70 dB dynamic range
in 10 dB steps
Accuracy: = 0.2dB
Spectrum Analyzer Frequency Range: 5 Hz to 40 kHz HP 3580A P, T
Resolution Bandwidth: 3 Hz minimum
Frequency Span/Division: 50 Hz to 500 MHz
Amplitude Range: 0 to ~70 dB
Spectrum Analyzer Frequency Range: 10 MHz to 18 GHz HP 8566B P A
System Frequency Span/Division: 1 kHz minimum
Amphitude Range: 0 to ~70 dB
Noise Sideband: >> 75 dB down 30 kHz from
signal at 1 kHz resolution bandwidth
Support Kit Required for servicing and troubleshooting. HP 11726A PAT
Adjustment Cassette No substitute. Part of 11726A Support Kit. HP 11726-10002 A
Sweep Oscillator Center Frequeney: 150 to 200 MHz HP 862228/ A
Center Frequency Resolution: 0.1 MHz 8620C or
Sweep Range: 10 and 200 MHz HP 8340A
Termination 500 500 BNC HP 11593A PA
500 Type N HP 909A Opt. 012 A
Test Oscillator Level: 0 to 3V into 500 or 3000 HP 3335A C,P
Range: 10 kHz to 10 MHz AT

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

' The HP 8993A is recommended for the combined use as an analyzer and audio source. A separate audio analyzer and an audio source
can be used if critical specifications are met.

* RHEG Electronics Laboratory, inc., 161 East Industry Court, Deer Park, NY 11720, Tel. {516) 242-1100, TWX 510-227-6083.
3 California Instruments, 5150 Convoy Street, S8an Diego, CA 82111, Tel. (714) 278-8620.
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SECTION Il
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

l WARNING l

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 400
Hz single phase. However, line voltage is limited
to 2 nominal 100 or 120 Vac if the line frequency
is >66 Hz. Power consumption is 400 VA

maximum.
l WARNING l

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

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

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

2-5. Line Voltage and Fuse Selection

CAUTION

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

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

Fuses may be ordered under HP part numbers
2110-0055, 4.0A (250V) for 100/120 Vac operation
and 2110-0002, 2.0A (250V) for 220/240 Vac opera-

tion.

2-6. Power Cables
BEFORE CONNECTING THIS IN-
STRUMENT, the protective earth ter-
minal of this instrument must be con-
nected to the protective conductor of the
{mains) power cables. The mains plug
shall only be inserted in socket outlets
provided with a protective earth con-
tact. The protective action must not be
negated by the use of an extension cord

(power cable) without a protective con-
ductor (grounding).

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

2-1
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Operating voltage is shown
in module window.

SELECTION OF OPERATING VOLTAGE

1. Opencoverdoor, pull the FUSE PULL lever and rotate to
left. Remove the fuse,

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

3. Hotate the FUSE PULL lever to its normal position. Ingert
afuse of the correct value in the holder. Close the cover

door. .
l WARNING '

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

Figure 2-1. Line Voltage and Fuse Selection

Drounion

cabinet. The power cable plugs 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

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.)

Front Pane! HP-IB Address Seiting. To set the Sig-
nal Generator’s HP-1B address set from the front
panel, 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.

internal Switch Setting. To change theinternal HP-
IB address switch, proceed as follows:

| WARNINGS l

Internal switch settings should be changed
only by service trained persons who are

220/240V
OPERATION

220240V
OPERATION

PLUG™: SEV 1011.1958.24507
TYPE 12
CABLE*: HP 8120-2104

PLUG*: NZSS 198/AS €112
CABLE*: HP 8120-1368

100/120V
OPERATION

220/240V
OPERATION

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

PLUG*: NEMA 6-15P
CABLE™: HP 8120.0698

220/240v
OPERATION

PLUG*: CEETVHI PLUG*: DHCK 107

CABLE*: HP 8120-1889

CABLE®: HP 8120-2956

220/240V
OPERATION

220/240V
OPERATION

PLUG™: BS 1363A
CABLE: HP 8120-1351

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

Figure 2-2. Power Cable and Mains Plug Part Numbers
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Tahie Z-1. AHowabie HP-1B Address Codes

Installation

¢. 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. Settheswitches tothedesired 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
are set to “17, 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 MH:z
display.

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

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

Tatk Listen | -Decimal
Address Switches Address | Address | Eguiva-
Char- Char- jent
MSB LS8 acler acler

0 G G 0 4] @ §P 0
0 0 0 0 1 A ! i
0 0 0 1 0 B " 2
¢ 0 ] 1 1 G # 3
1] ] 1 1] o D $ 4
G ] 1 ] 1 E Ya 5
4] ] 1 1 G F & ]
0 ] 1 1 ¥ G 7
0 1 0 0 ] H { 8
0 1 0 0 1 | } 9
0 1 0 1 0 J * 10
0 t it 1 1 K + 11
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 4] 0 0 0 P ] 16
1 0 ] ] 1 Q 1 17
1 ] 0 1 B R 2 18
1 0 ] 1 1 S 3 19
1 ] 1 0 0 T 4 20
1 0 1 g 1 U 5 21
1 0 1 1 0 v 6 22
1 0 1 1 1 W 7 23
¥ 1 0 0 4] X B 24
1 1 0 G 1 Y g 25
1 1 0 1 0 z : 26
1 1 0 1 1 [ 27
1 1 1 ] ] 6 << 28
1 1 1 0 1 i = 29
1 i 1 1 0 0 > 30

HP-IB Address Selection (cont'd)

[WARNINGS |

aware of the potential shock hazard of work-
ing on an instrument with protective covers
moved.

{cont'd)

To avoid hazardous electrical shock, the line
fmains) power cables should be disconnected
before attempting to change the internal HP-
IB address switch settings.

a. Setthe LINE switch to STBY. Disconnect the
line power cables.

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.

HP-i8 ADDRESS

FAONT PNL ENABLE

ADDRESS

o DN{Y—““l yd Y
o= WA W WEE|

MSB LS8

Figure 2-3. HP-1B Address Switch Shown
as Set by the Factory

2-8. Interconnections

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

2-9. Mating Connectors

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

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

2-3
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Mating Connectors (cont'd)

Ribbon (57 Series) connector. The HP part number
18 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,

Coaxia! Connectors. Coaxial mating connectors
used with the Signal Generator should be 500}
Type N male connectors.

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

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

2-11. Bench Operation

The instrument cabinet has plastic feed 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 I

The Signal Generator weighs 29 kg (64 lbs),

_therefore exireme care must be exercised
when lifting to avoid personal injury. Use
equipment slides when rack mounting the
instrument.

Rack mounting information is provided with the
rack mounting kits. If the kits were not ordered
with the instrument as options, they may be
ordered through the nearest Hewlett-Packard
office. Refer to the paragraph entitled Mechanical
Options in Section 1.

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

The instrument should be stored in a clean, dry
environment. The following environmental lim-

24
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itations apply to both storage and shipment:

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

2-15. Packaging

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

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

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

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

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

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

¢. Use enough shock-absorbing material (75 to
100 mm 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.

L L
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SIGNAL GROUND

PIQ TWISTED PATR WITH 11

PIO TWISTED PAIR WiTH 10

SHGULD BE GROUNDED | P/O TWISTED PAIR WITH O

NEAR TERMINATION
OF OTHER WIRE OF PJO TWISTED PATR WITH 8

SHIELD =~ CONNECT TO
H

AN GROUND

SRQ

tFC

NDAC

TWISTED PAIR PIOTWISTED PAIR WITH 7 NRFD
PIC TWISTED PAIR WiTH 6 DAV
REN £0I
Di0 8 DI04
BIGT o3
I DIG?2
DiC5 DiG 1

150 METRIC —————|
THREAD M3.5% 0.6 W 24-PIN K CRO-RIBBON
(SERIES 57) CONNECTOR

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

Programming and Output Daia 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 {t)

Cabling Restrictions
1. A Hewlett-Packard Interface Bus system may contain no more
than 2 metres (8 ft) of connecting cable per instrument.

2. The maximum accumulative length of connecting cable for any
Hewlett-Packard Interface Bus system is 20.0 metres (65.6 ft}.

Figure 2-4. Hewlett-Packard Interface Bus Connection
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Installation A D00

NC STOP SWEEP
NC SERVICE
NO BISPLAY TRIGGER SINGLE SWEEP
GROUND FREQ INCREMENT DOWN
END OF SWEEP FREC INCREMENT UP
TRIGGER QUTPUT RECALL NEXT
NEGATIVE BLANKING RECALL1

14-Pin Micre-Ribbon (57 Series} Connacior

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 Sefection

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.
4. Set the LINE switches to STBY and Off. Disconnect the line power cables.

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

¢. Remove the A2A2 Key-Code board by gently lifting the board’s extractors (the extractors are
color-keyved 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.

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

Figure 2-5. AUX Interface Connector
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Tahte 3-1. Dperating Characterisiics

Freguency

Range: 2.0 to 18.0 GHz

Resolution: 1 kHz 2.01t0 6.6 GHz
2 kHz 66to 12.3 GHz
3 kHz 12.3t0 18.0 GHz

Qutput Level

Range: =110 to +10 dBm in 10 dB steps
Vernier: —12 to +3 dB continuously variable

Modulation

AM
Depth: 30%/V and 100%/V ranges
Maximum Input: 1 Vpk into 800 chms nominal
Rates (3 dB bandwidth): 10 Hz to 50 kHz
FM
Ranges: 30 kHz/V, 100 k¥Hz/V, 300 kHz/V,
1 MHz/V, 3 MHz/V, and 10 MHz/V
Maximum Input: I Vpk into 50 ohms nominal

Maximum Peak Deviation (except 10 MHz/V range):

the smaller of 3 MHz or -
fred X 5 2.0t 66 GHz
frmod X 10 6.6 t012.3 GH=
fmed X 15 12.3t018.0GH:z
Rates {3 4B bandwidth):
100 Hz to 2 MHz for 30 kHz/V and
100 kHz/V ranges; 3 kHz to 2 MHz for
300 ¥Hz/V,1 MHz/V, and 3 MH=z/V ranges;
50 Hz to 2 MHz for 10 MHz/V range
Pulse
Pulse Input:
Normal Mode: >3V on, <05V off
Complement Mode: <0.5V on, >3V off
Impedance: 50 ohms nominal
RF Output:
ON/OFF Ratio: >70 dB
Minimum Leveled Pulse Width: 80 ns
Pulse Repetition Freguency: deto 1 MHz

Sweep

Configuration: Start-Stop Frequencies or
Center Frequency AF (Span)

‘Modes: Auvtomatic, Single, and Manual

Step Size: as large as sweep span to as small as
1 kHez "2.0t0 6.6 GHz
2 kxHz 6610 123 GHz
3 kHz 12.3tc 18.0 GH:

Number of Steps: 1 to 8989

‘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; Penbft
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HP 8673E Operation

SWEEP

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

SWEEP FREQ

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

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

o EUNCTION won s D AT A, o= s NI TS s, o FUNCTION R, e DAT At o UINITS e,

START
O o &)
af

O O

SWEEP RATE

During a sweep, the Signal Generator changes frequency in discrete steps. Sweep rate is determined by the

number of steps and the dwell time. The number of steps can be set in either of two ways.
STEP

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

STEPS
then press .

The sweep span is divided by the number of steps to determine the step size.
8Tee

To set the step size, press D , use the numeric keys to enter the frequency of the step, then press

[snz] or [a&nz]er {kﬂz].

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

@ or -
=

Gz

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

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

SWEEP MODE

To start a sweep press:
AdT

for a repetitive sweep.

MAKIAL

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

SINBLE

@ for one sweep only. Press this key once to tune the Signal Generator to the start
frequency. Then, press this key again to actually initiate the sweep.
OFF

To stop a sweep, in any mode, press [:]




HP 8673E

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-
gquency standards.

The internal frequency standard is a 10.000 MHz
signal at +7 dBm {nominal) with an aging rate of
<15x 10~%/day after warmup (typically 24 hours).
When the FREQ STANDARD INT/EXT switchis
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.

NOTE

The EXTEENAL 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 annunciaior.
Howeuver, the phase noise of the Signal
Generator may be degraded.

3-10. ADDITIONAL OPERATING
INFORMATION

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

a. AUTO PEAK

b. ALC

¢. PULSE Modulation Mode

d. SWEEP Mode in a Master/Slave

configuration '

3-11. AUTO PEAK

Major power and pulse modulation specifications
are not warranted unless an AUTO PEAK opera-

Operation

tion has been performed. An AUTO PEAK opera-
tion is automatically performed when the frequency
changes by morethan 50 MHz while AUTO PEAK
isenabled. AUTO PEAK is automatically enabled
when the instrumentisturned on, or when PULSE
mode is selected. The front panel AUTO PEAK
button toggles the state of the instrument between
AUTO PEAXK enabled and disabled mode. A user-
initiated AUTO PEAK operation may be per-
formed manually at any time by pressing the
AUTO PEAK button twice to disable and re-
enable AUTQO PEAK. The actual peaking opera-
tion occurs when the AUTO PEAK is switched
from the disabled to enabled mode. Under pro-
gram control, disabling, enabling, and perform-
ing an AUTO PEAK operation can all be con-
trolled separately with the K0, K1, and K2
commands. See Table 3-7.

3-12. ALC (Automatic Level Control)

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

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

INTERNAL. RF power output from the signal
generator is automatically leveled.

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

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

CAL Adjustment. Power level at theload is adjusted
to agree with the QUTPUT LEVEL Meter when
external leveling is used in DIODE or PWR MTR.
External leveling technigues are discussed in
Hewlett-Packard Application Note 281-5 Micro-
wave Synthesizer Series, May 1981, HP Part
number 5952-8251. Application Note 218-5 specifi-
cally applies to the 8672A; however, the main
principles of applications also apply to the 8673E.
Additionally, the input voltage fed back to the
8673E EXT ALC IN connector should be within a
—1V to +1 Vrange. Polarity is of no consequence
because an internal circuit in the 8673E performs
an absolute value function on the input voltage.

3-5



HP 86738 Operation

SWEEP

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

SWEEP FREQ

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

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

o FUNCTON s womm AT A, S, s YN TS sen, pmee FUNCTION s, e DAT A s, woemm UNETS mo,

START
D @ ) FREQUENCY
af

STOP or

3
U 3 O

SWEEP RATE

During a sweep, the Signal Generator changes frequency in discrete steps. Sweep rate is determined by the

number of steps and the dwell time. The number of steps can be set in either of two ways.
STEP

()
(o)

"T'o set the number of steps to be used in a sweep press D , use the numeric keys to enter the number of
steps,

T
then press .

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

To set the step size, press D , use the numeric keys to enter the frequency of the step, then press

BH2 ] or | MHz ]or l Kz |.

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

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

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

SWEEP MODE

To start a sweep press:
AUTO

for a repetitive sweep.
MANUAL

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

SINGLE

@ for one sweep only. Press this key once to tune the Signal Generator to the start
frequency. Then, press this key again to actually initiate the sweep.
gFf

To stop a sweep, in any mode, press D

3-3



Operation

3-7. TURN-ON INSTRUCTIONS

I WARNINGS I

Beforetheinstrument 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-
cuit 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 ordamageto the instrument may
result.

The Signal Generator’s EF QUTPUT is
protected against reverse power appli-
cations up to I W. 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 fif-
teen 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 hefore
it was switched to STBY or even completely off
(thatis, ifline power was removed). The exception
tothisruleisthatit always turnson in local mode.

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

NOTE

An internal battery is used to retain
data in RAM during standby and off
periods. The data restores the last con-
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
exampile, if the battery failed) the Signal Genera-
tor will reinitialize to the front panel preset values
stored in register 0 (refer to Simplified Operation
for a list of preset values). The initialized control
setup will then be stored in all of the registers. The
Signal Generator might be useable but does require
service,

3-9. Frequency Standard Selection

A FREQ STANDARD INT/EXT switch and two
connectors are located on therear panel. A jumper

TTTY AAFTOTY



HFP 8673E

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
<15x 10-%/day after warmup (typically 24 hours).
When the FREQ STANDARD INT/EXT switch is
in the IN'T 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.

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 ennunciator.
However, the phase noise of the Signal
Generator may be degraded.

3-10. ADDITIONAL OPERATING
INFORMATION

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

a. AUTO PEAK

b. ALC

¢. PULSE Modulation Mode

d. SWEEP Mode in a Master/Slave

configuration ‘

3-11. AUTO PEAK

Major power and pulse modulation specifications
are not warranted unless an AUTO PEAK opera-

Uperation

tion has been performed. An AUTO PEAK opera-
tion is automatically performed when the frequency
changes by more than 50 MHz while AUTO PEAK
is enabled. AUTO PEAK is automatically enabled
when the instrumentis turned on, or when PULSE
mode is selected. The front panel AUTO PEAK
button toggles the state of the instrument between
AUTO PEAK enabled and disabled mode. A user-
initiated AUTQ PEAK operation may be per-
formed manually at any time by pressing the
AUTO PEAK button twice to disable and re-
enable AUTO PEAK. The actual peaking opera-
tion occurs when the AUTO PEAK is switched
from the disabled to enabled mode. Under pro-
gram control, disabling, enabling, and perform-
ing an AUTO PEAK operation can all be con-
trolled separately with the KO0, K1, and K2
commands. See Table 3-7.

3-12. ALC (Automatic Level Control)

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

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

INTERNAL. RF power output from the signal
generator is automatically leveled.

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

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

CAL Adjustment. Power level at the load is adjusted
to agree with the QUTPUT LEVEL Meter when
external leveling is used in DIODE or PWR MTR.
External leveling techniques are discussed in
Hewlett-Packard Application Note 281-5 Micro-
wave Synthesizer Series, May 1981, HP Part
number 5952-8251. Application Note 218-5 specifi-
cally applies to the 8672A; however, the main
principles of applications also apply to the 8673E.
Additionally, the input voltage fed back to the
8673E EXT ALC IN connector should be within a
—1V to +1 V range, Polarity is of no consequence
because an internal circuit in the 8673E performs
an absolute value function on the input voltage.

3-b
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3-13. PULSE Modulation

The automatic execution of the AUTO PEAK
function by the instrument’s internal micropro-
cessor ensures that key power and pulse specifica-
tions are met for nearly all circumstances (see Sec-
tion 3-11). Three conditions that may necessitate a
user-activated AUTO PEAK are: load changes,
extreme frequency changes, and, in rare circum-
stances, frequency changes slightly less than 50
MHz.

a. Changes ofload impedance can shift the cen-
ter frequency of internal filters and necessitate
another AUTO PEAK operation. This could occur
if highly reactive loads are switched in and out in
automatic test systems.

b. Large frequency changes cause extreme
changes in the self-heating of internal YIG filters.
Although most of the resulting drift occurs in 15-
20 seconds, complete settling may take up to 15
minutes. Some experimentation may be needed to
determine when AUTO PEAXK is necessary for
this type of measurement.

c. Finally, on rare occasions, pulse overshoot
parameters may drift out of specified range for
frequency changes just less than 50 MHz.

To be confident of obtaining warranted instru-
- ment performance, perform an AUTO PEAK opera-
tion just before each measurement is taken.

Another automatic instrument function deter-
mines the optimum injected pulse amplitude to the
YTM. This occurs during an AUTO PEAK opera-
tion, and for vernier power level changes >0.4 dB.
Duringitches briefly to CW for about 200 us. Pulse
mode this operation, the instrument swis then re-
enabled and the injected pulse amplitude is the
correct value to produce fast risetime pulses. Fre-
quency switching speed is slowed to about 100 ms
by this process.

Ifthese bursts of CW power are objectionable, they
can be eliminated by exploiting the following fea-
ture. At any one frequency, when the vernier is
used to change the output power level by more
than 0.4 4B, a “scratch pad” memory stores the
correct injected pulse amplitude for that power
level. Subsequent operation at that power level
uses the “scratch pad” data instead of switching
to CW to update the pulse control parameters. By
sweeping over the entire —10 to 410 dBm power
range for each frequency of operation, the “scratch
pad” memory will contain all the necessary data
for pulse operation at any power level, and no

3-6
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further switching to CW will occur at that
frequency.

3-14. SWEEP Mode in MASTER/SLAVE
Configuration

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

In each sweep mode of operation, the designated
Slave Unit will have the MANUAL and SINGLE
pushbutton lamps lit. The designated Master Unit
will have only the selected mode pushbutton lamp
lit. A step-by-step example follows:

a. Interconnect two instruments for HP-IB
Operation. Designate one instrument as the Mas-
ter Unit and set its HP-IB Address to 50. Designate

the other instrument as the Slave Unit and set its
HP-IB Address to 40.

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

¢. On the Slave Unit select a 50 MHz offset
using the FREQ INCR and the FREQ INCRE-
MENT (<) or ().

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

e. For AUTO Mode: Press AUTO on Master
Unit; Slave Unit will have MANUAL and SIN-
GLE pushbutton lamps Ht.

f. For MANUAL Mode: Press MANUAL on
Master Unit; Slave Unit will have MANUAL and
SINGLE pushbutton lamps lit. On Master Unit
enable TUNE ON/OFF. Use the TUNE Knob to
tune both Master and Slave Units according to
STEPF SIZE set on respective units.
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Sweep Mode in Master/Slave Configuration
(cont’d)

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

Uperation

Disabling Master/Slave Mode. Press SWEEP OFF
on both Master and Slave Units. All sweep lamps
will be off and only the Master Unit TUNE Knob
will cause changes on the Master Unit Display.

3-7
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o LEVEL dBm Display. Indicates output level between
120 and +13 dBm with a resolution of 0.1 dB.
Level is controlled by the RANGE { 4 and
) and vernier knob.

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

e MTR Keys. Select the meter function.

LVL: selects OUTPUTLEVEL VERNIER for
-10 to +3 dB scale indication.

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

FM: selects FM deviation. Full scale indica-
tion read on the 0 to 3 scale is 30 kHz, 360
kHz, or 3 MHz. Full scale indication read on
theOto 1 scaleis 100kHz, 1 MHz, or 10 MHz.
A 1 volt peak signal applied to the FM IN
connector develops full scale modulation.

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

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

NOT o LOCKED: lights when one or more of the
phase lock loops is unlocked, the RF OUT-
PUTis OFF, or the INT-EXT switch isin the
EXT position with no external reference
connected, Wheneverthe 10 MHz/V rangeis
selected this indicator will be lit and should
be ignored,

FREQUENGY ...;,
370

FM OVERMOD: lights when the signal applied
to the FM IN connector exceeds 1 volt peak.

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

OVEN COLD: lights when the internal reference
oscillator oven is not up to nominal operat-
ing temperature.

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

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

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

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

@ 17-1B STATUS Annunciators. Indicate the status of
the Signal Generator when it is operating via
the HP-IB.

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

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

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

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

3-8

Figure 3-2. Displays and Status Annunciators
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Operation

o RF OUTPUT Conneclor. 50 ochm Type N female con-
nector supplies RF output over the entire fre-
guency range of 2 to 18 GHz.

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

e INTEANAL Key. Selects internal circuitry for level-
ing the output power at the front panel RF
QUTPUT connector.

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

e PWR MTR Key. Selects external leveling mode for
leveling power using an external power meter,
The output of the power meter is connected to
the EXT ALC IN connector.

@ Mechanical Meter Zere. Sets meter suspension so

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

@) OUTPUT LEVEL RANGE Keys [-glieand . Select the

RF output level in 10 dB steps from —110 dBm.

@ ouTPUT LEVEL VERNIER. Adjusts the RF output

level over the range of —10to +3dB, relative the
LVL scale as read on the meter. Although it is
possible to select combinations of vernier and
outputlevel above +8dBm, specifications apply
only to the —120 to +8 dBm range.

@ AUTD PEAK Key. Maximizes power at the output

frequency and optimizes pulse shape for pulse
modulation.

® CAL Control. Adjusts the power level at the load

when using a diode detector or power meter for
external leveling.

m EXT ALC IN Connector. BNC female connector with

high input impedance (approximately 50 k(1).
Accepts positive or negative leveling signals
from either a diode detector or power meter.

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

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

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

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

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

@ Data Keys (09, .. and <). Used with Function keys
(that is, FREQUENCY, FREQ INCR, and
sweep function keys) and Units keys to set
value-selectable parameters. Data keys 1—9
are also used with STD and RCL to identify the
storage register.

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

@ Units Keys [MKR OFF/STEPS/ms, GHz, MHz, and kHz].

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

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

@) TUNE ON/OFF key. Enables the TUNE knob when

ON; disables the TUNE knob when OFF. The
key LED lights when it is ON.

6 LINE Switch. Applies power to the Signal Genera-

tor when set to the ON position. Power is sup-
plied to the crystal oven and the battery charger
circuit in the STBY and ON positions.

0 TUNE Knob. Changes the CW frequency by the

value set with FREQ INCR. Theknobisenabled
by the ON/OFF key. The knob also serves as a
manual sweep mode control.

() FREQ INCREMENT 48 and 9 Keys. Decrease or

increase the CW frequency in steps; the step
size is set with the FREQ INCR key. Heolding
either key down causes the frequency to contin.
uwously change. These keys also serve asaman-
ual sweep mode control.

3-10
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o START Key. Used as a prefix to the Data and
Units keys to set the beginning frequency ofa
sweep. Pressing this key displays the present
START value in the FREQUENCY MHz dis-
play (for as long as the key is depressed).

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

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

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

SWEEP MODE
0 OFF Key. Disables the sweep.

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

V‘SW?* EF ONECHM
o

sy
R

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

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

SWEEP RATE

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

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

€I) LOCAL/DISPLAY ADDRESS Key. Returns the Signal
Generator to local keyboard control from HP-1B
{(remote) control provided the instrument is not
in local lockout. Also displays the current HP-
IB address in the FREQUENCY MHz display
for as long as the key is depressed.

Figure 3-5. Sweep Features and LOCAL Key

3-11
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€ AM OFF Key. Disables AM.
AM 30% Key. Enables AM and selects 30% full
scale modulation for 1 volt peak applied to the
AMIN connector.

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

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

FM DEVIATION
@) ¥ DEVIATION MHz OFF Key. Disables FM.

@ FM DEVIATION Keys (03,1, .3, 1. 3, and 10}, Enables
FM and selects the peak deviation sensitivity in
MHz2 obtained when a signal is applied to the

PULSE 18

+EOW -GBY MAX

FM IN connector. The peak deviation isread on
the meter. When 10 MHz/V is selected NOT ¢
LOCKED annunciator will come on.

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

PULSE
o PULSE OFF Key. Disables pulse modulation.

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

@ COMP {Cemplement Mede] Key. Triggers RF output
on when the signal to the PULSE IN connector
is less than 0.4 volts.

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

3-12

Figure 3-6. Modulation Features
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o HP-18 Connectar. Connects the Signal Generator to
the Hewlett-Packard Interface Bus for remote
operation. An adapter/extender has been in-
stalled to facilitate HP-IB cable connection.

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

9 SWP 0UT. BNC female connector. Qutput impe-
dance is 1000 nominal. Provides a 0 to +10V
ramp from start to stop. An internal adjust-
ment can set the slope of the ramp from 0 to
between +4 and +12V.

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

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

@ 10MH200T (A308). 0 dBm (nominal) into 500, can
be used as an external timebase and for trouble-
shooting.

FREQ STANDARD Qutput (A3J9}. 10.000 MHz into 500
at +7 dBm (nominal) from the internal fre-
guency standard except when INT/EXT switch
is in the EXT position.

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

FREQ STANDARD Input {A3410). 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.

() FREQ STANDARD INT/EXT Switch. Normally left in

the INT position. Removes power from internal
frequency standard when in the EXT position.

Q Line Power Module. Permits operation from 100,

120, 220, or 240 Vac. The number visible in the
window displays the nominal line (mains) volt-
age for which the Signal Generator is set (see
Figure 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.

( 100 Mz DUT (A3J7). 0 dBm (nominal) into 500;

can be used as an external timebase and for
troubleshooting.

BLANKING/MARKER. BNC female connector. Out-
put impedance is 1000 nominal. Provides +5V
at the beginning of each frequency change for
blanking a swept display (to eliminate display
of switching transients). Goes te —5V during
remainder of frequency step for Z-Axis inten-
sity marker or to OV for non-marker frequen-
cies.

AUX Cennector. Allows remote control of frequency
increment, display blanking, register recall,
and start and stop sweep. Refer to Table 3-2,
AUX Connector Functions, for additional infor-
mation.

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

3-15. OPERATOR'S CHECKS

3-16. Basic Functional Checks

Description

Equipment

Procedure

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

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

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

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

Test Oscillator ...........c..coo.oa... HP 3335A
Pulse Generator ..................... HP 8013B
Oscilloscope ......ccovvviviinevininn HP 19808
Attenuator, 10dB ................... HP 84918, Option 010

Turn-On Check

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

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

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

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

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

3-14



HP 8673E Uperation

OPERATOR'S CHECKS

Basic Functional Checks (cont'd)

NOTES (cont'd)

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

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

6. Press RCL 0. Verify that the instrument is now preset to the following conditions:
RF OUTPUT to ON
ALC INTERNAL to ON
OUTPUT LEVEL between —82 and —67 dBm
(RANGE to —70 dBm and the VERNIER setting remains at the last selected
level)
AUTO PEAK to ON
Meter scale to LVL
AM, FM, and Pulse Modulation to OFF
FREQUENCY to 3000.000 MHz
FREQ INCR to 1.000 MHz
START to 2000.000 MHz
STOP to 4000.000 MHz
AF to 2000.000 MHz
Markers off but set to 3, 6, 9, 12 and 15 GHz
SWEEP to OFF
STEP to 100 Steps (20.000 MHz)
DWELL to 20 ms
TUNE Knob to ON
All Status Annunciators off
MESSAGE key light off

Frequency Check:

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

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

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

3-15
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Basic Functional Checks (cont’d) -

FREQ INCR Start Frequency Stop Freguency
10 kHz 2000.010 MHz 2000.100 MHz
100 kHz 2000.100 MHz 2001.000 MHz
1 MHz 2001.000 MHz 2010.000 MHz

10 MHz 2010.000 MHz 2100.000 MHz
100 MHz 2100.000 MHz 3000.000 MHz
1 GHz 3000.000 MHz 18000.000 MHz

Set FREQUENCY to 1.95 GHz and then to 18.6 GHz. (This is the overrange region
of operation,) Verify that the NOT ¢ LOCKED annunciator remains off at both
frequencies.

Output Level Check

The Signal Generator’s output leveling loopis checked to ensure thatit remains locked
at all specified power levels. The internal output leveling loop monitors most of the RF
output circuitry.

10.

11.

12,

13.

14.

1b.

16.

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

Connect 2 50-ohm load or 10 dB attenuator to the Signal Generator’s RF QOUTPUT
connector. (This reduces unwanted power reflections back into the RF OUTPUT
connector, thereby preventing a false ALLC UNLEVELED annunciator indication.)

Set FREQUENCY t06.6 GHz and Output Level to —72.0 dB. Press the RFOQUTPUT
key to OFF. Verify that the ALC UNLEVELED and NOT ¢ LOCKED status
annunciators turn on and that the meter indicates <—10dB.

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

Step the output level down in 10 dB steps from ~-72 to —92 dBm using the
RANGE W key. Then, step the outputlevel upin 10 dB steps from —92 to +8 dBm.
Verify that the ALC UNLEVELED annunciator remains off.

Set Output Level to 0 dBm and sweep the Qutput Level VERNIER across its entire
range. Verify that the ALC UNLEVELED annunciator remains off at all VERN-
IER settings.

Set FREQ INCR to 10 MHz. Then, set the output level to +8 dBm. Tune from
2000.000 MHz to 18000.000 MHz. Verify that the indicated power level on the meter
remains constant and stable and that the ALC UNLEVELED annunciator re-
mains off. {This ensures that the instrument can generate specified output power
and remain leveled.)

3-16
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OPERATOR’S CHECKS

Basic Functional Checks (cont'd)

Sweep Check

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

17.

18.

19.

20.

21,

22.

23,

24.

Press RCL 0 to set the instrument to a known state. Then, press the AUTO sweep
key. Verify that the FREQUENCY MHz display now shows a start frequency of
9000 MHz and a stop frequency of 4000 MHz. The AUTO key light should flash once

each time a new sweep begins.

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

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

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

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

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

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

Press the SWEEP OFF key. Verify that the FREQUENCY MHz digplay returnsto
3000.000 MHz.
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OPERATOR'’S CHECKS

Basic Functional Checks (cont'd)

AM Check

The front panel meter is used as an indication of AM. The meter monitors input signal
level only, rather than actual AM. A spectrum analyzer can be used to monitor the signal
at the RF output connector for greater assurance of AM performance. The ALC UNLE-
VELED status annunciator is used to verify that overmodulation does not occur.

TEST OSCILLATOR 8673E SIGNAL GENERATOR OSCILLOSCOPE
| Ik b pomee—y
0T % CEHRY
. - )
leoon lAM IN J INPUT
ed

Fipure 3-8. AM Functicnal Check Setup
25, Press RCL 0 to preset the Signal Generator to a known state.

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

27. Setthe Signal Generator to 18 GHz, 0 dBm, and AM 100% on. Slowly increase the test
oscillator’s output level (starting from 0V) while observing the Signal Generator’s
meter in AM mode. The meter should indicate a2 smooth and continuous increase in
AM depth. When the meter displays 756% AM, verify that the oscilloscope displays a
0.75V peak sinewave, The ALC UNLEVELED status annunciator should remain
off at all times.

28. Press AM OFF and disconnect the test oscillator and oscilloscope from the Signal
Generator.

FM Check

The front panel meter is used to monitor input signal level, which is proportional to FM
deviation. A spectrum analyzer can be used to monitor the signal at the RF OUTPUT
connector for greater assurance of FM performance. The NOT ¢ LOCKED status
annunciator detects a deliberate FM overmodulation condition.

29. Press RCL 0 to preset the Signal Generator to a known state. Set Output Level 0 0
dBm. Then, set the meter scale to FM.

30. Setthetestoscillator to 100 kHz at an output level of 0V. Then, connect test oscillator
and oscilloscope to the Signal Generator as shown in Figure 3-9.

3-18
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OPERATOR'S CHECKS
Basic Functional Checks (cont'd)
FM Check (cont’'d):
TEST OSCILLATOR 8673E SIGNAL GENERATOR OSCILLOSCOPE
=1L v L
r’m 1”" IN J INPUT
SR
8NC TEE

Figure 3-9. FM Functional Check Setup

31. Slowly increase the output level of the test oscillator (starting from OV) until the
Signal Generator’s meter reads full scale. Verify that the meter increases slowly and
continuously and that the NOT ¢ LOCKED status annunciator remains off, The
oscilloscope display should be approximately 1V peak.

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

NOTE

In the 10 MHz range, the NOT ¢ LOCKED annunciator will be on
constantly and should be ignored.

Pulse Modulation Check

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

PULSE
BENERATOR B673E SIGNAL GENERATOR OSCILLOSCOPE
=l § [ esm—
RN KN
TRIGGER lOUTPUT PULSE IN ENPUTj EXT
ouTPur ) ] TRIGGER
{+)

| SN
BN TEE

Figure 3-10. Pulse Modulation Functional Check Setup

33. Press RCL 0. Set Output Level to ¢ dBm.
34. Press the PULSE COMPL key. The ALC UNLEVELED status annunciator should
remain off.

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

ciator now turns off.
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Basic Functional Checks (cont’'d)

Pulse Moduiation Check (cont'd):

36.

317.
38.

39.

40.

41.

42,

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

Set the oscilloscope to 50 ohm input and external horizontal trigger.
Set the pulse generator to the following:

pulse periodrange ................ 20 ng—1 us

pulsedelayrange ................. 35 ns—1 us

pulse widthrange ................ 10 ng—1 us

amplituderange .................. 2—5V

In addition, internal load and normal pulse should be selected. (Internal load places
a 5041 internal load on output pulse for proper impedance matching.)

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

With Pulse OFF selected (CW mode), note the indicated power level on the Signal
Generator’s meter (should be 0 dBm). Press PULSE NORM and PULSE COMPL
keys while observing any change in indicated output power level. Indicated level
should not vary more than * 2 dB from the level referenced with pulse off.

While in PULSE NORM mode, slowly reduce the pulse width from 150 ns o 50 ns.
The ALC UNLEVELED annunciator should come on as 80 ns pulse width is
approached. It should remain on down to at least 50 ns. The cutput level indicated on
Signal Generator meter may also vary >2 dB as the ALC UNLEVELED annuncia-
tor comes on. This is normal instrument operation, indicating a “pulse unleveled”
condition.

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

Memory Check

43.

44,

Press RCL. 0 to preset the Signal Generator to a known state. Set FREQUENCY to 15
GHz and Output Level to ~20 dBm.

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

Message Check

45.

46.

47.

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

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

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

3-17. HP-IB FUNCTIONAL CHECKS

Description

Initial
Setup

Equipment

These procedures check the Signal Generator’s ability to process or send the HP-IB
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-1B operations.
c. The bus controller’'s HP-IB interface properly executes the HP-IB operations.

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

The select code of the controller’s HP-IB interface is assumed to be “7”. The address of
the Signal Generator is assumed to be “19” (its address ag 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. Press and hold LOCAL/DISPLAY ADDRESS to see the current address
in the FREQUENCY MHz display. Instructions for changing the address arein Section
II, Installation.

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.

HPIBController .....coovvennvinnnnn HP 85B/82936A (ROM Drawer)
/00085-15005
(Advanced Programming ROM)
HP 9826A Option 011
(Basic 2.0 ROM based system)
HP-IBInterface .......covniiiinnnns HP 82937A (HP 8558 only)

Remote and Local Messages and the LOCAL Key

NOTE:

This check determines if the Signal Generator properly switches from local to remote
control, from remote to local control, and if the LOCAL key returns the instrument to
local control. If the Signal Generator is in remote mode (that is, the front panel RMT
annunciator is on), switch the instrument to STBY, then to ON.
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HP-IB Functional Checks {(cont'd) -

OPERATOR’S
RESPONSE:

OPERATOR’S
RESPONSE:

OPERATOR’S
RESPONSE:

Description

HP 8826A (BASIC)

HP 858 [BASIC)

Send the Remote message (by setting
Remote Enabie, REN, true and
addressing the Signal Generator to

listen).

REMOTE 719

REMOTE 719

Check that the Signal Generator’s RMT and LSN annuncuators are on.

Send the Local message to the Signal
Generator

LOCAL 718

LOCAL 719

Check that the Signal Generator’s RMT annunciator is off but its LSN annunciator is

on.

Send the Remote message to the
Signal Generator

REMOTE 719

REMOTE 719

Check that both the Signal Generator’s RMT and LSN annunciators are on. Press the
LOCALkey on the Signal Generator. Check that the Signal Generator’'s RMT annuncia-

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

Receiving the Data Message
This check determines if the Signal Generator properly receives Data messages.

NOTE:

message), then send a Data message.

Description HP 9826A [BASIC) HP 858 [BASIC}
Send the first part of the Remote REMOTE 7
message (enabling the Signal Genera-
{or to remote).
Address the Signal Generator to OUTPUT 719;
listen (completing the Remote “FR156GZ” OUTPUT 719; “FR15GZ”

Sending the Data Message

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. (If an HP 9826A

controller is used, a short program is required to perform the check.)

NOTE:
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HP-IB Functional Checks (cont'd)
Sending the Data Message (cont’d)
flescription HP 9826A [BASIC) HP 85B {BASIT)
Send the Remote message 10 REMOTE 719 REMOTE 719

OPERATOR’'S
RESPONSE:

Send a Data message causing
Generator to output its lock frequency.

Address the Generator to talk and
store its output in variable V.

Display the value of V.

20 OUTPUT 719;
“«OK”

30 ENTER 719,V

40 DISPV

50 END

QUTPUT 719; “OK"

ENTER 71V

DISP V

Check that the Signal Generator's TLK annunciator is on. The controller’s display
should read 3.E + 9 (HP 9826A) or 3000000000 (HP 85B). This corresponds to the data
output shown in the FREQUENCY MHz display.
Check that the Signal Generator’s RMT annunciator is off but its LSN annunciator is

on.

Local Lockout and Clear Lockout/Set Local Messages

NOTE:

OPERATOR’S
RESPONSE:

OPERATOR’S
RESPONSE:

OPERATOR’S
RESPONSE:

This check determines if the Signal Generator properly receives the Local Lockout
message, disabling the LOCAL key. The check also determines ifthe 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.

Bescription

HP 9826A (BASIC)

HP 858 (BASIC)

Send the Local Lockout message.

T.OCAL LOCKOUT 7

LOCAL LOCKOUT 7

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

Send the Clear Lockout/Set Local LOCAL7 LOCALY
message.

Check that the Signal Generator’s RMT annunciator is off.
Return the Signal Generator to remote REMOTE 719

mode if the remaining checks in this
section are to be performed.

REMOTE 719

Check that the Signal Generator's RMT annunciator is on.
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HP-1B 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.

Bescription HP 9826A [BASIC) HP B5B (BASIC)
Send a Data message that turns OUTPUT 71%,“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 CLEAR 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:
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HP-IB Functional Checks {(cont’d)
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 8B26A [BASIC) HP 858 (BASIC)

Address the Signal Generator to OUTPUT 719 CUTPUT 719
listen.

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

Send the Abort message, unaddress- ABORT 7 ABORTIO7
ing the Signal Generator from listen-
ing.

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

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.

Bescription HP 98264 {BASIC] 1P 858 (BASIC)

Place the Signal Generator in SPOLL(719) SPOLL (719
serial-poll mode (causing it to send
the Status Byte message). Display the
value of V {the Status Byte).

OPERATOR’S The controller’s display should read 12.

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 9826A [BASIC) HP 858 (BASIC)
Send a Data message to set the RQS OUTPUT 719 USING QUTPUT 719 USING
Mask to 32, “QA’ B”; “@1”7 32 “2A, B”; “@1”, 39
Send a Data message containing an OUTPUT 719, QUTPUT 719; “FR36GZ”
invalid HP-IB code. This causes a “FR35GZ”

Require Service message to be sent.
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HP-IB Functional Checks (cont'd}
Require Service Message (cont'd)

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

NOTE: In the next step, a short program is required if the HP 9826A is the controller.

Read the binary status of the con- 10 V=0 STATUS 7, 2,V
trolier’s HP-1B interface and store the | 20 STATUS 7, 7;V
data in variable V (in this step, 7 is
the interface's seiect code).

Display the value of the SRQ bit (in 30 DISP “SRQ="; DISP“SRQ=";BIT(V, 6}
this step 10 is the SRQ bit for the HP BIT (v, 10

9826A. and b is the SRQ bit for the HP

858, numbered from 0). 40 END

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

Status Bit Message

NOTE: This check determines whether or not the Signal Generator sends the Status Bit
message. This check can be performed in either local or remote mode. If the Signal
Generator's SRQ annunciator is off, perform the first part of the Require Service
Message check before beginning this check. If an HP 9826 A controlleris used, two short
programs are required to perform this check,

Bascription HP 9B26A (BASIC) HP BSB [BASIC)
Configure the Signal Generator to 10 PPOLL CONFIGURE | SEND 7; LISTEN 19
respond to a parallel poll on HP-IB (719 CMD 5S8CG 10
data line DI03.
Place the Signal Generator 20 V=PPOLL(T V = PPOLL(T)

in parallel poll mode (causing
it to send the Status Bit message) and
store the result in variable V.
Display the value of V. 30 DISPV DISPV

40 END

Y

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.
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HP-IB Functional Checks {cont'd) -
Status Bit Message {cont'd)

Bescription HP 9H26A {BASIC) HP 858 {BASIT]
Unconfigure the Signal Generator 10 PPOLL SEND 7; LISTEN 19
from responding to a parallel poll. UNCONFIGURE(T19); 10 CMD58CG 18
Place the Signal Generator in 20 V = PPOLILT) V = PPOLL (7}
parallel poll mode.
Display the value of V. 30 DISPV DISPV
40 END

OPERATOR’S Check that the SRQ annunciator is on and that the response to the parallel poll is 0,
RESPONSE: indicating that Signal Generator is 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,

Trigger Message
NOTE: This check determines if the Signal Generator responds to the Trigger message.
Bescription HP 8826A {BASIC) HP 858 [BASIC]

Send the Remote message. REMOTE 718 REMOTE 718
Send a Data message to set QUTPUT 719; QUTPUT 7189;
the Signal Generator’s fre- “FR 9999 MZ” “FR 9999 MZ”
quency to 9999 MHz.
Set the Signal Generator’s frequency OUTPUT 719, QUTPUT 719;
increment to 1111 MHz. “FI1111 MZ” “Fl1111 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 OUTPUT 719; “CT DN” | OUTPUT 719, “CT DN”
trigger response to be an INCRE-
MENT (down) function (that is, DN).

Send a Trigger message. TRIGGER 719" TRIGGER 718

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

3-19. AUX Input Lines

A limited number of instrument functions can be
conttrolled 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 & us
between negative edges. Input signals can be
generated 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.

s Set FREQ INCR to I GHz.

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

HE 8oisk

¢ Ifthe FREQ INCREMENT steps are erratic,
the debouncing circuit is still bypassed.

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

Refer to Section I1, Installation, for the procedure
for enabling or bypassing the debouncing circuit.

NOTE
Section 1I, Installation, also shows the
pinout configuration of the AUX con-
nector as well as information for a
recommended mating connector.

3-20. AUX Output Lines

The AUX connector also has a ground line and
three TTL-compatible output lines. The output
lines are normally held at the high TTLlevel. The
End of Sweep line produces one 5 us low-going
puise 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 phaselockin 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.

Tabie 3-2 AUX Gonnector Functions

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

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

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

A quick test of the Signal Generator’s HP-IBinter-
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 3-3.

3-22. HP-IB Compatibility

The Signal Generator has a three-state, TTL, HP-
IB interface which can be used with any HP-IB
computing controller or computer for automatic
system applications. The Signal Generator is pro-
grammable via the HP Interface Bus. Its pro-
gramming capability is described by the twelve
HP-IB messages listed in Table 3-3. The Signal
Generator’s compatibility with HP-IB is further
defined by the following list of interface functions:
SH1, AH1,T5, TEQ, 1.3, LEO, SR1, RL1, PP1,DT1,
and CO, A more detailed explanation of these com-
patibility codes can be found in IEEE Standard
488-1978 (and the identical ANSI Standard
MC1.1). For more information about HP-IB, refer
to the Hewlett-Packard Electronic Instruments
and Systems catalog and the booklet titled “Improv-
ing Measurements in Engineering and Manufac-
turing” (HP part number 5952-0156).

3-23. Remote Mode

Remote Capability. The Signal Generator com-
municates on the bus in both remote and local
modes. In remote, most of the Signal Generator’s
front panel controls are disabled. Exceptions are
the LINE switch, the LOCAL key, the MTR keys,
the MESSAGE key, and the FREQUENCY,FREQ
INCR,SWEEPFREQ and SWEEP RATE keys for
displaying “hidden” parameters. However, front
panel displays remain active and valid. In remote,
the Signal Generator can be addressed to talk or
listen. When addressed to listen, the Signal Gen-
erator automatically stops talking and responds
to the following messages: Data, Trigger (if con-
figured), Clear (SDC), Remote, Local, Local Lock-
out, and Abort. When addressed to talk, the Signal

Operation

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.

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

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

3-24. l.ocal Mode

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

Remote-to-Local Mode Changes. The Signal Gen-

~ erator always switches to local from remote when-

ever it receives the Local message (GTL) when
addressed to listen or the Clear Lockout/Set Local
message. (The Clear Lockout/Set Local message
sets the Remote Enable control line [REN] faise.)
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.

Loca! 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
locallockout is recommended for purely automatic
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Table 3-3. Messape Reference Tahle {1 of 2)

Related intee-
HP-IB Appli- - Gommands | face
Message cabie Response and Fune-
Contrals | tions™
Data Yes | All front panel functions (except the LINE switch and the Backspace AH1
key) and remote-only functions are bus programmable SH1
5
TEO
13
LEO
Trigger Yes | If in remote and addressed to listen, the Signal Generator executes a pre- GET DT?
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 3-5. 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 R11
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 Ri1
responds equally to the Go To Local {GTL) bus command and the front
panel LOCAL key.
Local Yes | The LOCAL key is disabled. Only the controller can return the Signal LIO RL1
Lockout Generator to local (front panel control).
Clear Yes | The Signal Generator returns to local (front panel control) and local REN R
Lockout/ lockout is cleared when the REN bus control line goes false,
Set Local
Pass Con- No | The Signal Generator has no controller capability. Ca
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 TS
Byte mand by sending an 8-bit byte when addressed to talk. If the instrument is SPD
holding the SRQ control line true (issuing the Require Service message) bit
7 {(RQS bit) in the Status Byte and the bit representing the condition caus-
ing the Require Service message to be issued will both be true. The bits in
the Status Byte are latched but can be cleared upon receiving the Clear
Status (CS) program code, executing the QOutput Status function, or execut-
ing a serial poll while the SRQ) control line is held true.
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Table 3-3. Message Reference Table (2 of 2§
Refated
HP-18 Apapli- Response {ommands Interface
Massage cabie P and Fuactions™
‘ Controls
Status Yes | The Signal Generator responds to a Parallel Poll Enable (FPE) FPPE 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 TS5, TED
LE,LEO
*Commands, Control lines, and Interface Functions are defined in IEEE Std 488-1978. Knowledge of these may not be necessary if your
controlier's manual describes programming in terms of the twelve HP-IB Messages shown in the leff column.

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

LEQ, SR1, RL1, PP1, DC1, DT1, CO, and E1.

Local Mode (cont'd)

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

NOTE

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

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

b. There areseveral HP-1B conditions
that reset to default states at turn-on.

3-25. Addressing

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

The Signal Generator’s Talk and Listen addresses
can be set from switches located inside the instru-
ment or from the front panel. The address selec-
tion procedure is described in Section IL.

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 issetto“1”", the Signal Generator is placed
in the Listen Only mode. The instrument then
responds to all Data messages, and the Trigger,
Clear, and Local Lockout messages. It can also
respond to a parallel poll with the Status Bit mes-
sage. However, the Signal Generator cannot send
Data messages and cannot respond to a serial poll
with the Status Byte message.

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

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

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

3-26. Turn-on Defauli 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

e & & & & O

3-27. Displays

The RMT annunciator is on when the Signal
Generator is in the remote mode and after it has
received its first Data message. The TLK annun-
ciatoris on when the Signal Generatoris currently
addressed to talk; the LSN annunciatorison 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 contrel. Once the message has
been read the key light turns off, whether or not
the causing condition has been corrected.

The FREQUENCY MHz and RANGE dBm dis-
plays operate in remote mode just as they do in
local. Hidden parameters can still be displayed in
the FREQUENCY MHz display by pressing and
holding their front panel keys. (This capability is
not available to the controller since it cannot hold
aprogram 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.)

3-28. Qutput Level

Setting output level is the only front panel feature
thatis not operated in an identical mannerinlocal
and remote modes. In local, RANGE is set in steps
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of 10 dB. The VERNIER knob sets the interme-
diate values of output power. A selection of pro-
gramming codes allows either combined or inde-
pendent setting of the RANGE and VERNIER
power. The entry format is [Program Code][Num-
eric Value] [Units Terminator]. The code LE sets
both range and vernier. The code RA sets just the
range. The code VE sets just the vernier.

In going from local to remote the output level
might change by a fraction of a dB. In going from
remote to local the front panel knob takes control.
Thereis no assurance of whether the power will go
up, go down, or stay the same within the 15 dB
range of the Vernier.

3-29. Data Messages

The Signal Generator communicates on the inter-
face bus primarily with Data messages. Data
messages consist of one or more bytes sent over
the bus’ data lines when the bus is in the data
mode (attention control line [ATN] false). Unless
itis set to Talk Only, the Signal Generator receives
Data messages when addressed to listen. Unless it
is set to Listen Only, the Signal Generator sends
Data messages or the Status Byte message when
addressed to talk. Virtually all instrument opera-
tions available in local mode can be performed in
remote mode via Data messages. The major excep-
tions are changing the LINE switch setting and
changing the HP-IB address of the Signal
Generator.

3-30. Receiving Data Messages

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

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

® [Program Code] [Numeric Value] [Units Ter-
minator] [EOS]

¢ [Program Code] [Numeric Value] [EOS]

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

Program codes are typically 2 character mnemon-
ics. All codes normally used by the operator to
control the Signal Generator are given in Table
36, 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 bevond the front panel display capa-
bility of a particular parameter are truncated.
Therefore, it is best to format the data so thatitis
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 (EOS8) can be the ASCII
characters Line Feed (LF), semicolon (), or the bus
END message (thatis, buslines EOI trueand ATN
false). The at sign (@) acts as an EOS when the
Signal Generator is in the Deferred Execution
mode.

Valid Characters. The ASCII characters used for
program strings are: A-Z a-z 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 beinvalid 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

Uperaton

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, independ-
ent 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
Generator produces its own EOS message upon
receipt of the 96th character in a string. If a block
of strings containing more than 96 characters is
sent, the first 96 characters are accepted and the
Signal Generator holds the bus busy until it exe-
cutes them. Then the next 96 characters are
accepted and so on until the entire block is ac-
cepted. If only one string of less than 96 characters
is sent, the Signal Generator accepts the strings
and frees the bus allowing program execution to
continue,

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

3-31. Sending the Data Message

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

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

Front Panel Learn Mode

Special Function Learn Mode

Messages

QOutput Active Parameter

QOutput Couple

Output Lock Frequency

Test Interface

QOutput Status

Output Request Mask Value (explained later
under Sending the Request Mask Value).
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Each function is enabled by first addressing the
Signal Generator to listen. Then, the Signal Gen-
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Sending the Data Message (cont'd)

erator must receive a Data message with the
appropriate program code. When the Signal Gen-
erator is addressed to talk, it will output data for
the selected talk function. If the controller does not
repeat the program code or send a new one, the
Signal Generator sends data for the last selected
talk function when it is addressed to talk. How-
ever, it is recommended that a talk function pro-
gram code be sent each time, prior to addressing
the Signal Generator to talk. This will ensure that
the Signal Generator sends the appropriate data.
Refer to Table 3-4 for a summary of talk functions.

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

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

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

Whenever data is being transferred between con-
troller and Signal Generator, it must do 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
until the Signal Generator is eventually switched
to standby, then on again.
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Special Function Learn Mode. This mode is in-
tended for servicing the Signal Generator. It is
similarin operation to the front panel learn mode.
After receiving an L2 program code (Special Func-
tion Learn Mode) and when addressed to talk, the
Signal Generator sends 2 ASCII charcters, @ and
9, followed by a string of 24 8-bit binary bytes. This
binary data can then be stored in the controller’s
memory.

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

Messages. This function enables the MESSAGE
key to beread under program control. After receiv-
ing an MG program code (Message) and when
addressed to talk, the Signal Generator sends a
two-digit number coded in ASCII followed by a
Line Feed (LF)and 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] S8, [LF and EOI].
The Signal Generator may output a program code
that differs from the code sent to it by the con-
sponds troller. For example, the Signal Generator
rewith the program code CF (center frequency)
when sent FR {(frequency) and MK (marker) when
sent M1, M2, M3, M4, or M5 (Markers 1 through 5).

TYTYL A ArTATY



HP 8673E

Table 3-4. Talk Functions

Pl aviua

Funstion Program Code | Signal Generator Gutput Response to Program Cade Comments
Front Panel Learn Mode 11 96 Binary Bytes [EOI]
Special Function Learn 12 26 Binary Bytes [EOI] See Section VIII, Service
Mode
Message MG 2 Digits [LF and EOI}
Qutput Active {Progam [Program Code] [Numeric Value] [Units Valid Functions: CF, FI,
Parameter Code] CA Terminator] [LF and EO1] FA, FB, F§, M1-5, DW,
LE, VE, RA
SPOA SP [Step Size] Hz, SP [# of Steps] SSSP
{LF and EOI]
Gutput Couple 0oC [START Value], [Center-Frequency Frequencey is in Hz;
Value], [Dwell Value] [LF and EOI] dwell is in seconds.
Output Lock Frequency OK FR [Numeric Value] Hz [LF and EOI}
Test Interface TI {1 Byte] 1 Byte [EOT}
Output Status 0] 2 Bytes [EOI]
Output Request Mask OR 1 Byte [EOI]

Sending the Data Message (cont'd)

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

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

Test Interface Function, This function allows test-
ing of the HP-IB interface. After receiving the pro-
gram code T1, followed by an 8-bit byte represent-

~ 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 | DIO6 | D105 | DI04 | DIO3 | D102 | DIOT

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

Output Status. After receiving the program code OS5
(Output Status) and when addressed to talk, the
Signal Generator sends two binary bytes, each 8
bits wide. The first byte is identical to the Status
Byte of the Serial Poll. The second byte is the
Extended Status Byte which provides additional
information. See Figure 3-11 for a description of
each Status Byte. Bits in the main Status Byte are
cleared upon execution of the Output Status func-
tion or the Clear Status (CS) program code, Bits on
the Extended Status Byte are cleared by removing
the causing condition and performing the Gutput
Status function.
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3-32, Receiving the Clear Message

The Signal Generator responds to the Clear mes-
sage by assuming the settings detailed in Table
3-5. 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 3-5. Response ic 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
LEVEL dBm ~T70 dBm
AUTO PEAK ON
MTR LVL
AM, FM, and Pulse OFF

Modulation _
FREQUENCY 3000.000 MHz
FREQ INCR 1.600 MHz
START 2000.000 MHz
STOP 4000.000 MHz
AF 2000.000 MHz
MKR OFF
SWEEP MODE OFF
STEP 100 steps (20.000 MHz)
DWELL 20 ms
TUNE Knob ON

3-33. Recelving 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 itreceives
a Data message containing the program code CT
followed by one valid program code. For example,
CTW6 causes a single sweep (W8) when the ’Ihgger
message is received.
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3-34. Receiving the Remote Message

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

3-35. Receiving the Local Message

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

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

3-36. Receiving the Local Lockout Message

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

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

The Clear Lockout/Set Local messageisthe 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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3-38. Receiving the Pass Contro! Message

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

3-39. Sending the Require Service Message

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

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

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

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

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

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

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 1s
being sent. The Require Service message is cleared
after the Output Status function or the Clear Sta-
tus (CS) program code has been executed by the
controller.

Request Mask. The Request Mask functions within
the Status Byte. It determines which bits can set
the RQS bit true (see Figure 3-11) and consequently
set the SRQ bus line true.

UPErdioi

The Request Mask is set by the program code P1
followed by an 8-bit byte {(a Data Message). The
value of the byte is determined by summing the
weight of each bit to be checked. Each bit, if true,
enables a corresponding conditon to set the RQS
bit true. This message is executed immediately
and does not require an End-of-String message to
be sent. At turn-on, the Request Mask is cleared
(that is, set to 0).

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

NOTE

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

3-40. Sending the Status Byte Message

After receiving a Serial Poll Enable bus command
(SPE) and when addressed to talk, the Signal
Generator sends a Status Byte message. The mes-
sage consists of one 8-bit byte of which 7 bits cor-
respond to the pattern and descriptions for the
Request Mask. The remaining bit, bit 7,1s the R@QS
Request Service bit (see Figure 3-11).

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

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

3-41. Ciearing the Status Byte

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

BIT 8 1 ] 5 4 3 2 i
WEIGHT 128 f4 32 16 B 4 2 1

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

ure/On Failed

Figure 3-11. Status Byte Information

Clearing the Status Byte (cont’d)

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

After the Status Byte message has been sent it will
be cleared if the Serial Poll Disable (SPD) bus
command is received, if the Abort message is
received, or if the Signal Generator is unaddressed
to talk. However, bits stored in the buffer waiting
to be read 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 o
universal untalk command after send-
ing the Status Byte message. Most sys-
tem controllers send this automatically.
Howeuver, if a universal untalk command
is not sent, the SR} bus line may not be
re-initialized and pending Service Re-
quests may get lost.
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3-42. Sending the Status Bit Message

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

Thedata linethat the Signal Generatoris assigned
to respond on can be cleared by turning the
instrument to STBY or by sending the Parallel
Poll Unconfigure (PPU) bus command.

3-43. Receiving the Abort Message

The Abort message is the means by which the
controller sets the Interface Clear (IFC) bus con-
trolline true. When the Abort messageis received,
the Signal Generator becomes unaddressed and
stops talking or listening.
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Table 3-6. HP-IB Program Codes

Uperation

P?Eé:m Parameter Prgg;:m Parameter
AO AM OFF OK Qutput Lock Frequency
AP Level (RANGE and VERNIER) OL Front Panel Learn Mode
AD AM OFF OR Output Request Mask
Al AM OFF 08 QOutput Status
A2 AM 30% PL Power Level (RANGE and VERNIER)
A3 AM 100% PO PULSE OFF
CF Center Frequency PO PULSE OFF
Cs Clear Status P1 PULSE OFF
CT Configure Trigger P2 PULSE NORM
CwW CW Freguency P3 PULSE COMP
C1 ALC INTERNAL RA RANGE
C2 ALC DIODE RC Recall (RCL}

C3 ALC PWR MTR RD RANGE Down 10dB

DB dB RFO RF OFF

DF AF RF1 RF ON

DM dB RL Recall (RCL)

DN FREQ INCREMENT (Down) RM RQS Mask

DO M DEVIATION OFF RO RF OFF

DW DWELL RS Reset Sweep

Do FM DEVIATION OFF RU RANGE Up 10 4B

D1 FM DEVIATION OFF RO RF OFF

D2 FM DEVIATION .03 MHz R1 RF ON

D3 FM DEVIATION .1 MHz SD Slave Down

D4 FM DEVIATION .3 MHz SF STEP

Db FM DEVIATION 1 MHz SM MANUAL Sweep

D6 FM DEVIATION 3 MHz SpP STEP

D7 FM DEVIATION 10 MHz 58S Steps (suffix)

FA START Sweep Frequency ST Store (STO)

FB STOP Sweep Frequency 10 Slave Up

¥l FREQ INCR sV Service Function

FN FREQ INCR TI Tegt Interface

FR FREQUENCY TR Execute Trigger

FS AF T1 Meter LVL

F1 FREQ INCR T2 Meter AM

GZ GHz T3 Meter FM

HZ Hz UP FREQ INCREMENT (Up}
1F FREQ INCREMENT (Up) VE VERNIER

r Instrument Preset WO SWEEP MODE OFF

KZ kHz WO SWEEP MODE OFF

Ko AUTO PEAK OFF w1 SWEEP MODE OFF

K1 AUTO PEAK ON W2 AUTO Sweep

K2 AUTO PEAK without extra settling time W3 MANUAL Sweep

LE Level (RANGE and VERNIER) W4 SINGLE Sweep

L1 Front Panel Learn Mode W5 SINGLE Sweep: Arm Only
L2 Special Function Learn Mode w6 SINGLE Sweep: Arm and Begin
MG MESSAGE W7 Master Sweep

MO Marker(s) OFF w3 Slave Sweep

M3 milliseconds X0 Marker(s) OFF

MZ MHz X1 Marker 1

MO Marker(s) OFF X2 Marker 2

M1 Marker 1 X3 Marker 3

M2 Marker 2 X4 Marker 4

M3 Marker 3 X5 Marker b

M4 Marker 4 Y1 Display On

M5 Marker 5 YO Display Off

NO TUNE Knob OFF PA Start of Front Panel Learn Mode
NO TUNE Enob OFF Pl Prefix for Request Mask
N1 TUNE Knob ON P2 Deferred Execution Mode
OA Output Active Parameter P3 Immediate Execution Mode
oC QOutput Couple P9 Start of Special Function Learn Mode
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Tabie 3-7. Error Messages
Code Betinitien Code Definttion
00 | NOERROR 14 | STEP SIZE TOO SMALL FOR SPAN.
Messages 01 — 00 are operator errors. The entry is Press STEP to see result (maximum number
ignared and the previous values are retained. of steps is 9998}
o1 FREQUENCY OUT OF RANGE 5 STEP SIZE >SPAN. Step size is set to span.
02 FREQ INCR OUT OF RANGE 16 BAND CROSSING IN AUTO SWEEP
04 CANNOT STORE 0 Messages 20 — 24 are HP-IB errors. The entry is ignored.
05 STEP SIZE OUT OF RANGE 20 INVALID HP-IB CODE
o7 NUMBER OF STEPS QUT OF RANGE 21 HP-IB DATA WITHOUT VALID PREFIX
08 DWELL OUT OF BANGE 22 INVALID HP-IB ADDRESS ENTRY
09 MARKER NUMBER NOT 1 — 5 23 TALK FUNCTION NOT PROPERLY SPECI-
F1ED.
Messages 10 through 16 are “soft errors” that result from 24 OUTPUT LEVEL OUT OF RANGE

10
11

12

13

unusual combinations of sweep entries. A message is
displayed and all entered values are stored in anticipation
that further entries will resolve the conflict.

START FREQ"STOP FREQ. No sweep.
SWEEP SPAN RESULTS IN START FRE-
QUENCY TOO HIGH. Truncated sweep will
result.

SWEEP SPAN RESULTS IN STOP FRE-
QUENCY TOO LOW. Truncated sweep wiil
result.

NUMBER OF STEPS ADJUSTED TO GIVE

STEP SIZE IN EVEN kHz. Press STEP to see
result,

Messages 30 - 99 are service-related errors. Refer to
Section ViH in the manual.

80
92
95
86
87
g8
99

AUTO PEAK MALFUNCTION
RECALL CHECKSUM ERROR
LOSS OF DATA ON POWER UP
MEMORY TEST FAILURE

ROM TEST FAILURE, A2A10
RAM TEST FAILURE, A2A11

RAM NOT FUNCTIONAL AT
POWER UP

3-40
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

The procedures in this section test the instrument’s
electrical performance using the specifications of
Table 1-1 as the performance standards. These
tests are suitable forincoming inspection, trouble-
shooting, and preventive maintenance. All tests
can be performed without accessing theinterior of
the instrument. A simpler operational test is in-
cluded in Section III under Operator's Checks.

4-2. ABBREVIATED PERFORMANCE TEST

In most cases, it is not necessary to perform all of
the tests in this section. Table 4-1, Operation Veri-
fication, lists the tests that are recommended for
various conditions. The Operator’s Checks in Sec-
tion I1I should always be the first step.

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

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

b. The line voltage must be 100, 120,
290, or 240 Vac +5%, —10%; the line fre-
guency can be 48 to 440 Hz, but the line
voltage is limited to @ nominal 100 or 120
Vac if the line frequency is >66 Hz.

¢. The ambient temperature must be
0°C to 55°C.

4-3, CALIBRATION CYCLE

This instrument requires periodic verification of
performance to ensure that it is operating within
specified tolerances. The performance tests de-
seribed in this section should be performed at least
once each year; under conditions of heavy usage or

severe operating environments, the tests should
be more frequent. Adjustments that may be re-
quired are described in Section V, Adjustments.

4-4, PERFORMANCE TEST RECORD

Results of the performance tests may be tabulated
in Table 4-2, Performance Test Record. The Per-

‘formance Test Record lists all of the performance

test specifications and the acceptable limits for
each specification. If performance test resulis are
recorded during an incoming inspection of the in-
strument, they can be used for comparison during
periodic maintenance or troubleshooting. The test
results may also prove useful in verifying proper
adjustments after repairs are made.

4-5. EQUIPMENT REQUIRED

Equipment required for the performance tests is
listed in Table 1-3, Recommended Test Equipment.
Any equipment that satisfies the critical specifi-
cations given in the table may be substituted.

4-6. TEST PROCEDURES

1t is assumed that the person performing the fol-
lowing tests understands how to operate thespeci-
fied test equipment. Equipment settings, other
than those for the Signal Generator, are stated in
general terms. For example, a test might require
that a spectrum analyzer’s resolution bandwidth
be set to 100 Hz; however, the time per division
would not be specified and the operator would be
expected to set that contrel and other controls as
required to obtain an optimum display. It is also
assumed that the technician will select the cables,
adapters, and probes (listed in Table 1-8) required
to complete the test setups illustrated in this
section.

4-1
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Performance Tests

Tabie 4-1. Operation Verification

HP 8673E

NOTE

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

Para. No.

Performance Test

Alteration

Remark

4-7

Frequency Range and
Resolution Tests

Omit steps 1—5.

Normally within specification if all
frequencies remain phase-locked.

4-8 Output Level, High Level Do steps 11—14 at 4 GHz Normally within specification.
Accuracy and Flatness only. Omit steps 15 and 16.
Tests
4.9 Low Level Accuracy Omit test. Normally within specification.

Tests

4.10 Harmonies, Subhar- No Change.
monics and Multiples
Tests

4-11 Non-Harmonically Omit test. Normally within specification.
Related Spuricus Signals
(CW and AM Modes)
Tests

4-12 Single-Sideband Phase Do all testing only at 6.6 If within specifications at 6.6 GHz, fre-
Noise Tests GHz, but at all specified | quencies in other bands are normally

offgsets. within specifications.

4.13 Residual AM Test Omit test. Secondary importance.

4-14 Amplitude Modulation Omit test. Normally within specification.
Tests

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

4-16 Incidental AM Tests Omit test. Secondary importance,

4-17 Pulse Tests Omit steps 2025, Secondary importance,

4-2
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PERFORMANCE TESTS

Performance 'l'ests

4-7. FREQUENCY RANGE AND RESOLUTION

Specification

Electrical Characteristics

Performance Limits

Conditions

FREQUENCY
Range

Resolution

2.0—18.0 GHz

{1.95—18.6 GHz overrange)

1 kHz
2 kHz
3 kHz

2.0 t0 6.6 GHz
6.6 to 12.3 GHz
12.3 t0 18.0 GHz

Description This test checks the resolution in each frequency band using a frequency counter.
The frequency range is checked by increasing the frequency in 0.111111 GHz steps
and ensuring that the Signal Generator remains phase locked at all frequencies. A
final check tests the full range of the Signal Generator.

Equipment

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

Procedure 1. Connect the equipment as shown in Figure 4-1. Set the Signal Generator rear panel
INT/EXT switch to EXT. Remove FREQ STANDARD jumper and connect A3J10

to 10 MHz frequency standard output from counter.

HP BG73E SYNTHESIZED FREQUENEY
SIGNAL GENERATOR COUNTER
o T3 D 10 MHz OUT REF
ma g:Ea D GuRI OO0 08 O {rear panei) INPUT
15080 SEEET
RF QUTPUT

500} iNPUTJ

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

3. Set Signal Generator to 4 GHz, FREQ INCR to 1 kHz, and the output power to 0
dBm. The counter should read 4.000000 GHz %1 count on the counter.
3.999999 GHz (+/) 4.000001 GHz

4, Step frequency up 1 kHz, then step it down 1 kHz while observing the counter.
Ensure that the Signal Generator output frequency is accurate within :£1 count.

1kHzresolution — (V)
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PERFORMANCE TESTS

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

Procedure
(cont'd)

5. Repeat steps 3 and 4 using frequencies of 8 GHz and 15 GHz. The Signal

Generator frequency should step up by 2 and 3 kHz respectively even though the
FREQ INCR is set to 1 kHz. This is due to the minimum resolution in each band,

8.0 GHz, 2 kHz Resolution R (V'
15.0 GHz, 3 kHz Resolution S V5

Set the Signal Generator frequency to 2.0 GHz and FREQ INCR to 0.111111
GHz.

Step the Signal Generator from 2.000000 GHz to 2.999999 GHz in 0.111111 GHz
steps and read counter frequency at each step. The counter reading should agree
with the Signal Generator front panel reading within +1 count. In addition the
Signal Generator NOT PHASED LOCKED front panel annunciator should
remain off at all frequencies.

2.000 000 GHz 1.999 999 GHz N V) 2.000 001 GHz
2,111 111 GHz 2.111 110 GHz I (V) 2.111 112 GHz
2.222 222 GHz 2.222 221 GHz S OV) 2,922 223 GHz
2 333 333 GHz 2.333 332 GHz S V) 2.333 334 GHz
2.444 444 GHz 2.444 443 GHz — W 2.444 445 GHz
2.555 555 GHz 2.555 554 GHz I (V) 2.555 556 GHz
2.666 666 GHz 2.666 665 GHz R V) | 2.666 667 GHz
2.777 717 GHz 2.777 776 GHz e (W 2.777 778 GHz
2.888 888 GHz 2.888 887 GHz — W 2.888 889 GHz
2.999 999 GHz 2.999 998 GHz - W 3.000 000 GHz

NOTE
Fast stepping or tuning of frequency may cause the NOT PHASED-
LOCKED annunciator to flash on momentarily. This is normal and
does not indicate a malfunction.

Press RCL 0 and set FREQ INCR to 1 GHz. Press FREQ INCREMENT to step the
frequency from 3to 18 GHz. The frequency reading should increase by 1 GHz ateach
step and the counter reading should agree with the Signal Generator front panel
reading within = 1 count,

Disconnect the frequency standard cable and replace the jumper removed in step 1.
Set the switch to INT.

4-4
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PERFORMANCE TESTS

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

Specification
Electrical Characteristics Performance Limils Gonditions
RF QUTPUT
Output Level (Leveled): +8 dBm to —120 dBm +15° to +35°C
Absolute Level Accuracy +15° to +35°C
2.0—12.0 GHz +4.0dB +8 to ~60 dBm output
>12.0--18.0 GH=z +5.0dB +8 to —60 dBm output
level
Flatness +3dB +3 dBm, +15° to +-35°C
Description High level accuracy (+8 dBm to —20 dBm) and flatness are verified using a power

meter and sensor.

Equipment Power Meter ... ..ooiininiiininnnieonans, HP 436A
POWEr SENBOY . uviirrvnrenssrescsrarenenas HP 8481A
Procedure Output Level Test
1. Connect the power sensor to the power meter. Calibrate and zero the power
meter,

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

HP 8673E SYNTHESIZED
SIGNAL GENERATOR POWER METER
o i § [} oo |
(R KA
- -
RF QUTPUT POWER SENSCR
SEHSOR
| |
T

Figure 4-2. High Level Accuracy and Fiatness Test Setup

3. Set the Signal Generator frequency to 2.0 GHz and the output level to +8 dBm.
4. Peak the Signal Generator output with the AUTO PEAK key.

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

Frequency .. Power +8dBm
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PERFORMANCE TESTS

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

Prccedure Level Flainess

{cont'd) 6.

Set frequency to 2 GHz, output level to +3 dBm, and power meter to dB Relative.
Tune to 18.0 GHz in 100 MHz steps and record the minimum and maximum power
outputs. Maximum variation should be within 4 dB (highest point to lowest point).

NOTE
The plus and minus specification for power output is not referenced toa
particular frequency. The specification, rather, represents the total
power variation over the entire frequency range.

20—18.0GHz +2dB Minimum
Maximum
Total Variation 4dB

High Level Accuracy Test

7.

10.

11.

12.

13.

14,

15.

16.

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

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

. Setthe Signal Generator frequency to 2.0 GHz and adjust the output level to give a

reading of +8.0 dBm on the instrument’s LEVEL dBm display.
Peak the Signal Generator output with the AUTO PEAK key.

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

Set the Signal Generator frequency to 2.0 GHz. Press the RANGE W key once,
then adjustthe VERNIER contrel to give areading of +3 dBm on the instrument’s
LEVEL dBm display.

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

Using the VERNIER control set the output level {0 0, —5, and —10 dBm and repeat
step 13 for each level.

Press the RANGE W key once, then, using the VERNIER control, set the
output level to ~10 dBm. Repeat step 13 for this level.

Using the RANGE 4 key, set the output level to —20 dBm, and repeat step 13
for this level.
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PERFORMANCE TESTS

4-9. LOW LEVEL ACCURACY TESTS

Specification
Electrical Characteristics Performance Limits Conditions
RF BUTPUT
Absolute Level Accuracy
{+15 to +35°C)
2.0t0 12.0 GHz +4 dB +8 to —60dBm
+5.5dB <—60 to —120 dBm
>12.0—18.0 GHz +5.0dB +8 to —60 dBm
+6.5 dB <60 to —120dBm
Description Low level accuracy (—30 dBm and below) is verified using a local oscillator and mixer to
produce a 100 kHz IF signal. The IF signal is then amplified and its level read on a
spectrum analyzer.
Equipment Power Mefer .....covvverrceiianiansnnnss HP 436A
Power Sensor ....oeevereiireriniiriinens HP 8485A
Local Oscillator . ..ooviiiiinainii it HP 8340A
1Y 030 S RHG DMS1-18
Spectrum Analyzer ..................l HP 8556A/8552B/141T
20 dB Preamplifier ....... ...l HP 8447A
40dB Amplifier ... i HP 8447F
20dB Attenuator ........c.ereaiiiiiian.s HYP 84918 Option 020
Procedure 1. Calibrate and zero the power meter in the dBm mode.
9. Connect the equipment as shown in Figure 4-3.
HP 8673E SYNTHESIZED LOCAL OSCILLATOR
SIGNAL GENERATOR POWER METER
[ E I seommmm—
(i DB
RF OUTPUT RF QUTPUT
STEP 2
I POWER
SENSOR
: MIXER SPECTRUM ANALYZER

\_ _STEPS > RF®LO < y
26 dB

ATTENUATOR IF = 100 kHz
20 4B
PREAMPLIFIER INPUT
\S?EP 15 40 0B
INPUT QUTPUT \ AMPLIFIER
|
o L NS—
INPUT QUTPUT

Figure 4-3. Low Level Accuracy Test Setup
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PERFORMANCE TESTS

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

Procedure
(cont'd)

10.

11.

12.

13.

14.

15.

NOTE

Connect the mixer directly to the local oscillator to void any power loss.

. Set the Signal Generator frequency to 2.0 GHz and set the output level to —25 dBm.

Setting the Signal Generator to this level ensures that the Signal Generator is in
the proper attenuation range.

. Peak the Signal Generator power with the AUTO PEAK key.
. Adjust the VERNIER for a power meter reading of —20 dBm £0.01 dB.

. Disconnect the power meter and connect the Signal Generator to the mixer as

shown in Figure 4-3.

. Set the local oscillator to a frequency 100 kHz =1 kHz higher than the Signal

Generator setting in step 3. Set the local oscillator output power to magimum but
not greater than +8 dBm.

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

vertical sensitivity so that the amplitude of the 100 kHz I F signal is set to the center
horizontal graticule as a reference. This calibrates the center graticule line for an
absolute reference power level of —20 dBm.

. Adjust the Signal Generator’s VERNIER for a reading of —30.0 dBm as indicated

by the Signal Generator’s LEVEL dBm display.
Press the RANGE W key once.

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

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

Level set in step 10.
+ Difference measured in step 12,
Actual level.

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

Repeat steps 10 through 12, with Signal Generator settings of —40 dBm through
50 dBm.

Note the Signal Generator’s signal level (at —50 dBm) on the spectrum analyzer
display. This will be a reference for step 15. Remove the 20 dB attenuator, set the
spectrum analyzer IF sensitivity 20 dB higher, and set the vertical sensitivity to
bring the signal back to the reference level noted.

Repeat steps 10 through 12 with Signal Generator settings of —60 dBm through
-90 dBm.
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PERFORMANCE TESTS

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

Procedure 16. Note the Signal Generator's level (at —90 dBm) on the spectrum analyzer
(cont’d) display. This will be a reference in Step 17.

17. Connect the 20 dB Preamplifier as shown in Figure 4-3. Set the spectrum analyzer
IF sensitivity 20 dB higher, and set the vertical sensitivity to bring the signal back
to the reference level noted in step 16.

18. Repeatsteps 10 through 12, with Signal Generator settings of —100 dBm and —110
dBm.

19. Repeat steps 3 through 18 for Signal Generator frequencies of 10 GHz and 18 GHz.

4-9
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PERFORMANCE TESTS

4-10. HARMONICS, SUBHARMONICS, & MULTIPLES TESTS

Specification
Electrical Characteristics Performance Limits Gonditions
SPECTRAL PURITY
Harmonics <40 dBe Output level +3 dBm
Subharmonics and —35dBe Output level +3 dBm
Multiples Thereof
Description In this test a spectrum analyzer is used to observe the amplitude of various harmonics

of the Signal Generator. In the multiplied bands, subharmonies and multiples (har-
monics of the unmultiplied signal) are checked. Reasonable care must be taken to
ensure that the harmonics being measured are not generated in the spectrum analyzer.
Equipment Spectrum Analyzer ...........cccoiiiiin. HP 85668
Procedure 1. Connect the Signal Generator RF OUTPUT to the input of the spectrum analyzer

as shown in Figure 4-4.

SPECTRUM ANALYZER

HP BB73E SYNTHESIZED
SIGNAL GENERATOR

=1 ]§ P o |

R

18 ©u08"g oo BEBZ.C,

L "

RF QUTPUT 500 INPUT
APC 3.5 CABLE

Figure 4-4. Harmenics, Subharmonics, and Multipies Test Setup

2. Set the Signal Generator to 4.000 GHz and output level of —3 dBm. Readjust the
vernier to 0.0 dBm as indicated by the Signal Generator’s LEVEL dBm display.

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

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

5. Repeat steps 2 through 4, at the other Signal Generator frequencies listed, to check
each harmonic, subharmonic, and multiple listed in the following table.

4-10

— - — Y i L



HP 8673E Fertormance 1ests

PERFORMANCE TESTS

4-10. HARMONICS, SUBHARMONICS, & MULTIPLES TESTS {cent'd)

Procedure NOTE

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

Harmonics, Subharmonics, and Multiples

Set Signai Check Harmenic Levels at:
Generalor to
FUNDAMENTAL HARMONIC SUBHARMONIC MULTIPLE
(GHz) {GHz) 1/3 1/2 2/3
2.0000 4.0000
4.0000 8.0000
6.0000 12.0000
8.0000 16.0000 4.0000
10.0000 20.6000 5.0000
12.0000 24.0000 8.0000
14.0000 4,6667 9,3333
16.0000 5.3333 10.6667
18.0000 6.0000 12.06000
LIMITS <40 dBe ~35 dBe
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4-11. NON-HARMONICALLY RELATED SPURIOUS SIGNALS (CW AND AM MODES) TESTS

Specification

Description

Equipment

Procedure

Electricat Characteristics Parformance Limits Conditions
SPECTRAL PURITY
Spurious:
Non-Harmonically <—60 dBc CW and AM modes
Related

A spectrum analyzer, calibrated for —50 dBc, is tuned to any frequency from 2 to 26 GHz
in search of spurious signals.

Spectrum Analyzer

1.

NOTE
The non-harmonically related spurious signals will always increase in
amplitude above 6.6 GHz, due to multiplication in the internal YIG-
tuned multiplier. The increase is determined by a strict mathematical
relationship. Therefore, satisfactory performance in the 2 to 6.6 GHz
range will always ensure meeting the less stringent specification in the
multiplied ranges, that is, from 6.6 to 18.0 GHz.

HP 8566B

----------------------

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

SPECTRUM ANALYZER

HP B673E SYNTHESIZED
SIGNAL GENERATOR

RF QUTPUT

500 INPU'j

Figure 4-5. Non-Harmonically Related Spurious (CW and AM Modes] Test Setup

APC 3.5 CABLE

Set the Signal Generator to 3.000 GHz and output level to —43 dBm. Readjust the
Vernier for an output of ~47 dBm as indicated by the Signal Generator’s LEVEL
dBm display.

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

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

Using the RANGE 4 key,increasethe Signal Generator output to~7 dBm and
then use the Vernier to adjust the output level to +3 dBm asindicated by the Signal
Generator’'s LEVEL dBm display. Do not adjust the spectrum analyzer amplitude
calibration. The top graticule line now represents —50 dBe.

4-12
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PERFORMANCE TESTS

4-11. NON-HARMONICALLY RELATED SPURIOUS SIGNALS {CW AND AM MODES) TESTS
(cont’d)

Procedure

(cont’'d) 6.

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

Spurious Signal Spurious Signal
Carrier Frequency Frequency Frequency

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

6.6 GHz provides a high level of confidence that the instrument meets its published
specifications from 2 to 18 GHz.)

Spurious Signal Spurious Signal
Carrier Frequency Frequency Frequency
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PERFORMANCE TESTS

4-12. SINGLE-SIDEBAND PHASE NOISE TESTS

Specification

Description

Equipment

Procedure

Electrical Characteristics Parformance Limils Cenditions
SPECTRAL PURITY
Single-Sideband —~80 dBe 2.0—-18.0 GHz
Phase Noise (1 Hz band-
width; CW mode)

The RF output of the Signal Generator is mixed with a local oscillator to obtain a
200 kHz IF signal. The noise sidebands are observed on a spectrum analyzer. Correc-
tion factors are applied to compensate for using the spectrum analyzer in the log mode,
for local oscillator noise contributions, and for using bandwidths wider than 1 Hz.

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

Local Oscillator ......ocvvvninvnnennn, HP 8340A
Spectrum Analyzer (20 Hz — 300 kHz) .... HP 8556A/8552R/141T
A 53 RHG DMS1-18

NOTE

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

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

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

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

For a 30 Hz bandwidth, the correction factor for the normalized mea-
surement bandwidth would be:

Normalizing Factor dB = 10 log (1.2 X 30 Hz/1 Hz)
= 15.56 dB.

The total correction for 30 Hz bandwidth would be:
True measurement (dBcj= Reading (dBc)— 1556 +2.56—3=—16.06 dB.

1. Setthespectrum analyzer’s bandwidth to 30 Hz, and frequency span per division to
200 Hz.

2. Connect the equipment as shown in Figure 4-6.
NOTE
Connect the mixer directly to the local oscillator to avoid any power loss.
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4-12. SINGLE-SIDEBAND PHASE NOISE TESTS (cont'd)

Procedure
(cont’'d)

SPECTRUM ANALYZER
LGCAL OSCILLATOR HP 8673E SYNTHESIZED

SIGNAL GENERATOR

10.

RF QUTPUT INPUT RF
QUTPUT

.O RF

MIXER

Figure 4-6. Single-Sideband Phase Noise Test Setup

Set the Signal Generator to 6600 MHz at —20 dBm.
Set the local oscillator to 6599.800 MHz at +8 dBm.

. Tune the spectrum analyzer to place the 200 kHz IF gignal at the left edge of the

display. Set the spectrum analyzer controls to place the peak of the signal at the top
graticule line. Increase the log referencelevel control to move the peak of the carrier
20 dB above the top graticule line. (The top graticule line 1s now —20 dBc.)

 Observe the noise level 1 kHz from the carrier. It should be greater than 60 dB below

the carrier. Record the measured level.

Measured .. ...
Correction —16.06 dB
Actual Level
. SettheSignal Generator and thelocal oscillator to 13 300 MHz and 12299.800 MHz
respectively.

Observe the noise level 1 kHz from the carrier. It should be greater than 60 dB below
the carrier. Record the measured level.

Meagsured ...
Correction —16.06 dB
Actual Level
. Setthe Signal Generator and the local oscillator to 18 000 MHz and 17999.800 MHz
respectively.

Observe the noise level 1 kHz from the carrier. It should be greater than 60 dB below
the carrier. Record the measured level.

Measured .
Correction —16.06 dB

Actual Level
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4-13. RESIDUAL AM TEST

Specification

Description

Equipment

Procedure

Efectrical Characteristics Performance Limits Cenditions

Residual AM <~50 dBe¢ 200 kHz post-detection

bandwidth

The RF output of the Signal Generator is mixed with a local oscillator to obtain a 500
MHz IF signal. The IF signal is measured for residual AM.

Local Oscillator ..., HP 8340A
L £ RHG DMS1-18
Modulation Analyzer ..........coiiiiiai.... HP 8902A

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

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

HP 8673E SYNTHESIZED MODULATION ANALYZER LOGAL OSEILLATOR
SIGNAL GENERATOR
L_QE i § -3} ——1
18 C.a%RE SEERED,
- - -
INPUT RF
OUTPUT
IF
Jo— RF LO
6 dB
ATTENUATOR MIXER

Figure 4-7. Residual AM Test Setup

Key in RCL. 0 and set the Signal Generator to 6.6 GHz and —10 dBm output level.
Set the local oscillator to 6.1 GHz at +8 dBm with all modulation off.

Select AM mode on the modulation analyzer and set the high pass filter for 50 Hz
and the low pass filter for 3 kHz.

5. Read the actual AM depth on the modulation analyzer. Complete the following

table and ensure all measurement data points are within the specified limits.

Signal Generator Local Oscifiator Max AM
Frequency Frequency Bepth Actual Depth
6.6 GHz 6.1 GHz 0.5%
12.2 GHz 11.7 GHz 0.5%
18.0 GHz 17.5 GHz 0.5%
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4-14. AMPLITUDE MODULATION TESTS

Specitication

Description

Equipment

Procedure

Eiestrical Characteristics Perfarmance Limits Conditians
AMPLITUBE MODULATION
Depth 0 to 6% 2.0t0 18.0 GHz; 0 dBm
(+15°C to +35°C) maximum carrier level
Rate +3dB 10 Hz to 50 kHz, 30% depth
Sensitivity 30%/V and 100%/V ranges Maximum input I Vpk into
{% AM per Vpk) 600 ohms nominal; AM
depth is linearly controlled
by varying input level
between 0 and 1V peak
Distortion <8% 50% depth, 1 kHz rate,
0dBm

The Signal Generator under test is amplitude modulated with an audio source and
mixed down with a local oscillator to produce a modulated 500 MHz IF. The AM rate is
measured on the modulation analyzer. The detected audio output from the modulation
analyzeris then measured using an audio analyzer. A 0dBreferenceisstored atalkHz
rate, and the rate stepped from 20 Hz to 50 kHz to measure the AM bandwidth. Distor-
tion is also checked with the modulation analyzer and audio analyzer.

Local Oscillator ........oovvviiiii i, HP 8340A

J kD O ST P RHG DMS1-18

Audio Analyzer {and Source) ............. HP 8303A

Modulation Analyzer ........ccoiiinannn HP 8902A

6 dB Attenuator ........iiiiiiiraieeneans HP 8491B Option 006
Digital Voltmeter ..........ccoovivininnn. HP 3456A or HP 3455A
AM Rate

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

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

2. Key in RCL 0. Set the Signal Generator to 4.0 GHz frequency, and 0 dBm output
level. Select the AM 100% range.

3. Set the local oscillator to 3.5 GHz at +8 dBm with all modulation off.
Select AM mode on the modulation analyzer.

Connect the modulation analyzer detected audio output to the input of the audio
analyzer.

6. Set the audio source to 1 kHz rate. Adjust the level for 30% AM modulation depth,
as read on the modulation analyzer (about 0.212 Vrms). Record this level as a
reference.

Vrms.
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4-14. AMPLITUDE MODULATION TESTS (cont'd)
AuBIg

Procedure ANALYZER
cont'd HP B673F SYNTHESIZED
( ) SIGNAL GENERATOR and SOUACE
e | 18 o fmm— DIGITAL VOLTMETER
_"@gmf”‘igi ﬁgéfﬁ |
RF AM IN IINPUT OUTPUTJ NPUT
QUTPUT
BNC
TEE
LOCAL OSCILLATOR MODULATION ANALYZER
INPUT MODULATION
OUTPUT
_ LO
RF iF y
6 dB
ATTENUATOR MIXER

Figure 4-8. AM Modulation Test Setup

7. Set audio analyzer to read the amplitude of the input signal.

8. Press “Ratio”, then “LOG” keys to set the audio analyzer to the dB relative mode
using the output signal of the modulation analyzer as a 0 dB reference.

9. Set the audio source to 20 Hz and step the frequency up to 50 kHz. Ensure that the
input signal level as read on the audio analyzer does not change more than +3 dB
from the reference at any frequency from 20 Hz to 50 kHz.

10. Repeat steps 6 through 9 for the remaining frequencies and levels listed below.

Modutation Level Distortion
Signal Generator Lecal Ossillator fat 30% AM Depth) (at 50%
Frequency Freguency

Fraguency Change AM Degth]
4.0 GHz 3.5 GHz S S S— 8%
6.7 GHz 6.2 GHz - 8%
15.0 GHz 14.5 GHz S — N 8%

NOTE

Audio source level may need slight adjustment to hold it at the reference
level in step 6.
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4-14. AMPLITUDE MODULATION TESTS (cont’d)

Proceduré Distortion
(cont'd) 11. Set the Signal Generator to 4.0 GHz and the Local Oscillator to 3.5 GHz.

19. Set the audio source to 1 kHz rate and adjust the level for 50% modulation depth as
read on the modulation analyzer.

13. Setthe audio analyzer to read distortion with the 30 kHz low pass filter. Distortion
should not exceed 8%.

14. Repeat steps 12 and 13 for the frequencies listed above. In all cases, distortion
should not exceed 8%. Record results in the table above, and in Table 4-2.
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4-15. FM FREQUENCY RESPONSE TESTS

Specification
Electrical Characteristics Performance Limits Gonditions
FREQUENCY MODULATION
Frequency Response +3 dB 100 Hz to 2 MHz, 30 and
Relative to a 100 kHz 100 kHz/V ranges
Rate +3dB 3 kHz to 2 MHz, 0.3, 1, and
3 MHz/V ranges
Description The test oscillator is tuned to 100 kHz and the output level is adjusted to obtain a Bessel

(first carrier) null (2.404). The output level and the 100 kHz rate are the references for
later calculations. At other modulation rates, the output level is set and measured for
the first carrier null. The measured voltage and the rate are then compared to the
established reference to determine frequency response.

Equipment Spectrum Analyzer ..........ooiiiiiiin HP 85668
Test Oscillator .....vcvieriiiiiiiint, HP 3335A
Frequency Counter ...................... HP 5343A
ACVoltmeter ........ovivviiiiiaiiennnn. HP 400E
Procedure 1. Connect the equipment as shown in Figure 4-9.
SPECTRUM ANALYZER
HP B673E SYNTHESIZED
SIANAL GENERATOR
DI E § [ ] voem——
RF FM 500
OUTPUT IN INPUT
TEST OSCILLATOR FREQUENCY AC
COUNTER VBLTMETER

500 1 Mi} INPUT
OUTPUT INPUT

BNC TEE  BNC TEE

Figure 4-9, FM Frequency Response Test Setup

2. SettheSignal Generator to 4 GHz at 0 dBm. Adjust the spectrum analyzer controls
to display the RF signal. Set the frequency span per division to 100 kHz. Set other
controls as needed for a calibrated display.

3. Set FM DEVIATION to 3 MHz. Tune the test oscillator to 100 +1 kHz.

4-20
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4-15. FM FREQUENCY RESPONSE TESTS (cont'd)

Procedure 4. Adjustthetestoscillator voltage to obtain the first carrier null. The voltage should

{cont'd) be about 0.056 Vrms. Record the voltmeter reading in the following table.

5 Tune the test oscillator to 3 kHz and adjust the output voltage to obtain the first
carrier null. Record the measured frequency and voltage in the table.

6. Repeat step 5 for each of the remaining frequencies in the table.

FM Rate
fin kHz!

Measured Freguency
fx [kHz)

Measured Voltage
Vy [mirms)

Caiculated
Response {in dB}

3

30
100
300
1000
2000

100.0

7. Use the following equation to calculate FM frequency response:

dB =

where dB =
Vy =
Vi00 kHz =

iy =

Vx

fX
20 log <5 —20log 155
100 kHz

the calculated frequency response

the voltage measured at fy

the reference voltage measured at 100 kHz

the measured frequency.
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PERFORMANCE TESTS
4-16. INCIDENTAL AM TESTS
Specification
Electrical Characleristics Performance Limits Conditions
FREQUEKNCY MOBULATION
Incidental AM <B% Rates <100 kHz;
peak deviations <1 MHz

Description

Equipment

Procedure

A referenceis established by modulating the Signal Generator at 5% AM (the maximum
allowable incidental AM). The detected signal is measured with a voltmeter. Then the
Signal Generator is frequency modulated and the detected AM level is compared to the
reference level.

Digital Voltmeter ..............ccoinn.., HP 3455A or 3456A
Test Oscillator ........coviiiinrnnn... HP 3335A

Crystal Detector ..............ccvviinnnn. HP 08673-60083

50 Ohm Termination ............c0vnven... HP 11593A

1. Connect the equipment as shown in Figure 4-10.

HP 8673E SYNTHESIZED

SIGNAL GENERATOR TEST OSCILLATODR

rRel Aamp Tem 50 0
QUTPUT IN N e QUTPUT

CRYSTAL
BETECTOR DIGITAL VOLTMETER

| e

500 TERMINATION

Figure 4-10. Incidental AM Test Setup

2. SettheSignal Generator to 2 GHz at 0 dBm. Select the 30% AM range and AM meter
mode,

3. Connect the test oscillator’s 50 ohm output to the AM IN connector of the Signal

Generator.

4, Set the test oscillator to 10 kHz, and adjust the output for a 5% AM reading on the
Signal Generator’s OUTPUT LEVEL meter.

4-22

T ATy



HP 8673E

Performance ['ests

PERFORMANCE TESTS

4-18. INCIDENTAL AM TESTS (cont’d)

Procedure

(cont'd)

5.

10.

11.

Record the detected level of AM as indicated by the digital voltmeter.

ReferenceLevel . Vrms
Move the cable from the AM IN connector to the FM IN connector.

Set the Signal Generator to AM OFF and FM DEVIATION to the 1 MHzrange and
select the FM meter mode.

Set the test oscillator frequency to 100 kHz.

Vary the test oscillator amplitude to vary the deviation range between 0 and 500
kHz as read on the Signal Generator’s meter. Verify that the voltmeter reading is
less than the level recorded in step 4. Record the level.

20GHz ——______Nrms
Set the Signal Generator to 6.7 GHz at 0 dBm. Vary the test oscillator amplitude to

vary the deviation over a 0 to 1 MHz range. Verify that the voltmeter reading does
not exceed the level recorded in step 4. Record the maximum level.

67GHz_ __ Vrms

Repeat step 8 for Signal Generator frequencies of 12.4 GHz and 18.0 GHz.
124GHz . ... Vrms
18.0 GHz Vrms
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4-17. PULSE TESTS

Specification

Description

Equipment

Procedure

Electrical Characteristics Performance Limits Conditians
PULSE MODULATION
On-Off Ratio >70 dB

2.0t0 18.0 GHz

Overshoot, Ringing <0.2 (<20%)

The pulse tests are performed in two parts. The first part tests overshoot andringing. In
this test, the pulse modulated output of the Signal Generator is mixed with alocal oscil-
lator using a double balanced mixer. The resulting 70 MHz IF signal is amplified and
viewed on an oscilloscope to determine pulse performance.

The second part tests the On-Off ratio. A spectrum analyzer is used to measure the
change in power output when the pulse modulator is switched from normal mode to
complement mode.

Local Oscillator .............c.. vt HP 8673E

Pulse Generator ......................... HP 8013B
OscilloSCoPe ot e et HP 1980B

Pre Amp-Power Amp ..............ooe0h. HP 8447F

Mixer ...oviiiiiiiii i RHG DMS1-18
Spectrum Analyzer ................. ... .. HP 8566B

Variable Step Attenuator ................ HPF 8495B Option 001
3dB Attenuator ..........coiiiiiiiiiannn HPF 8491B Option 003
10 dB Attenuator ........................ HP 8491B Option 010
Pulse Mixer Cable ....................... HP 11726-20007

Pulse DUT' Cable .......c.oviviiiiiianns. HP 11726-20006

Overshoot and Ringing
1. Connect equipment as shown in Figure 4-11. See Figure 4-12 for the required
physical interconnections.

NOTES
The Pulse DUT cable and the Pulse Mixer cable are part of the HP 11726A
Support Kit.

Make surethere are no sharp bends in the cable, and that all connections
are tight. Connect the LO port of the mixer directly to the output connector
of thelocal oscillator. Connect the 3 dB attenuator directly to the IF port of
the mixer. This will minimize distortion of the pulse shape, and thus give
more accurate measurements.

2. Set the variable step attenuator for 20 dB.

3. Press RCL 0 on the Signal Generator and on the local oscillator. Set equipment
controls as follows:

Signal Generator: Local Oscillator:
OUTPUT LEVEL +8 dBm Power Level +8dBm
PULSE NORM Sweep Start Frequency 2070 MHz
SWEEP FREQ START 2000 MHz Sweep Stop Frequency 6670 MHz
SWEEP FREQ STOP 6600 MHz Frequency Increment 10 MHz
FREQ INCR 10 MHz HP-IB Address 40
HP-IB Address 50
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4-17. PULSE TESTS (coni'd}
Procedure
{cont’d)
HP 8673F SYNTHESIZED
LOCAL DSCILLATOR SIGNAL GENERATOR
_ N =] Y=
\HP-IB (SRR
[ OD@ (o] T ggggaon
RF RE PULSE
OUTPUT PULSE
?U“L;;UT A™  GENERATOR 0SCILLOSCOPE
LO VARIABLE T

ATTENUATOR JCcaABLE
M!X-EB®R; PULSE MIXER

IF GABLE PULSE TRIGGER EXTERNAL VERTICAL
ouT OuT TRIGGER INPUT

3 4B PREAMP 10d8 POWER AMP
\ ATTENUATOR ATTERUATOR

Figure 4-11, Pulse Overshoot and Ringing Test Setup

4. TheTLK annunciator should belighted on the Signal Generator, indicating thatit
will “talk” to, or control, the local oscillator. The L8N annunciator should belighted
on the local oscillator indicating that it will “listen” to, or follow, commands from
the Signal Generator. This is referred to as the Master/Slave mode of operation.

5. Set SWEEP MODE to MANUAL on the Signal Generator. Both MANUAL and
SINGLE annunciators should be lighted on the Signal Generator. Tuning the fre-
quency of the Signal Generator with the TUNE knob will also cause the local oscil-
lator to change frequency a corresponding amount. Therefore the difference fre-
quency (IF) will remain the same (70 MHz).

6. Set the pulse generator and oscilloscope controls as follows:

Pulse Generator: QOscilloscope:
Pulse Rate 1 MHz Vert Display Channel 1, 50 ohms
Pulse Width 120 ns Time/Div Main 0.2 us
=+ Qutput Norm Time/Div Delayed 20 ns
Int Load Out Vertical Sensitivity  0.02 V/div.
Pulse Qutput Level 5V peak  Trigger External DC Coupled
Double/Norm Norm Sweep Mixed
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4-17. PULSE TESTS (cont'd)

Procedure
(cont'd)

COAX ADAPTER
{1260-1250}

PULSE DEVICE

RF QUTPUT /

\\ j HP 8673E [AS UNIT UNDER TEST)
P
O

UNDER TEST CABLE —
£11726-20006) #P B673E (AS LOCAL OSCILLATOR)
VARIABLE
ATTENUATOR~——__| TO PREAMP
\ ADAPTER
{1250-0780)
RF OUTPUT
ATTENUATOR
ADAPTER -IF
[1250-1743)
. LO
MIXER
PULSE MIXER
TESTCABLE  nr
{11726-20007)
Figure 4-12. Equipment Interconnection for Puise Test
7. Adjustthe sweep delay on the oscilloscope to center the modulated 70 MHz RF pulse.
Adjust the vertical controls for a b division peak pulse display. See Figure 4-13.
8. Tune the Signal Generator to 2000.000 MHz. The local oscillator should track the
Signal Generator frequency with a 70 MHz offset.
9. Measure the pulse overshoot and ringing. Record the results.
Overshoot and ringing - 20%
10. Tune the Signal Generator to 6600.000 MHz. Measure the pulse rise time, fall time,

overshoot and ringing. Record the results.

Overshoot and Ringing —_— %
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4-i7. PULSE TESTS (cont'd)

Procedure
(cont’d)

5 DIV.1

H‘Flﬂl}ns*—“"l

Figure 4-13. Overshoot and Ringing Measurement Display

NOTE
In the following tests, it is important that the VERNIER be set to give
the approximate output level meter reading indicated in the tables. For
instance, it is possible to get a—10 dBm output with the VERNIER near
maximum onone attenuator range, or near minimum on the next higher
range. The level indicated in each test is needed to make the test valid.

11. Scan the entire frequency band from 2 to 6.6 GHz at output levels of +8 and —10
dBm. Verify that overshoot and ringing are less than 20%. Record the worst case

results.
FREQUENCY LEVEL Approximate Variable Bvershoot and
(MHz} d8m Meter Reading | Attenuater Ringing (%)
+18 dBm ~2dB 20 dB
—~10 dBm —10dB 10 dB
NOTE

As the frequency band is scanned using the TUNE knob on the Signal
Generator, the peak level of the pulse displayed on the oscilloscope may
vary several divisions in amplitude, due to measurement system varia-
tions. To compensate for this, adjust the vertical sensitivity controls on
the oscilloscope to maintain a constant 5-division peak amplitude while
making measurements.

12. Set the SWEEP FREQ START to 6600.002 MHz on the Signal Generator. Set the
SWEEP FREQ STOP to 12300.000 MHz.

13. Set the sweep start frequency to 6670.000 MHz on the local oscillator and the sweep
stop frequency to 12370.002 MHz.

4-27

Trwfawnnnman Tacte



AR AL LLICAEINL K WS WD

PERFORMANCE TESTS

LEE O ferdu

4-17. PULSE TESTS (cont'd)

Procedure 14. Tune the Signal Generator to each frequency shown in the table below. Set the
(cont'd) OUTPUT LEVEL RANGE and VERNIER as shown for each frequency. Measure
overshoot and ringing at each frequency. Overshoot and ringing should be less
than 20% from 6.6 to 12.3 GHz. Record the results.
FREQUENCY LEVEL Approximate Variahle Dvershost and
[MHz) dBm Meter Reading |  Attenuator Ringing (%]
6600.002 +8 dBm —2dB 20dB
6600.002 0dBm 0dB 20dB
6600.002 —10 dBm —106dB 10 dB
6700.002 +8 dBm -2 dB 20 dB
6700.002 0dBm 0dB 20 dB
6700.002 ~10 dBm —10dB 104dB
12290.002 +8 dBm —-2dB 20dB
12290.002 0dBm 0dB 20 dB
12290.,002 —10dBm —-10dB 10dB

15. Scan the entire band from 6.6 GHz to 12.3 GHz. Ensure that overshoot, and ringing
are within the limits specified above at power levels of —10 dBm, 0 dBm, and +8
dBm for all frequencies within this range. Record the worst case results.

FREQUENCY LEVEL Approximate Varlable Overshaot and
(MHz) d8m Meter Reading | Altenuator Ringing (%}
+8 dBm -2 dB 20dB
0 dBm 04B 20dB
—10dBm -10dB 16 dB

16. Set the SWEEP FREQ START to 12300.003 MHz on the Signal Generator. Set the
SWEEP FREQ STOP to 18000.000 MHz.

17. Setthe sweep start frequency to 12370.002 MHz on the local oscillator and the sweep
stop frequency to 18070.002 MHz.

18. Tune the Signal Generator to each frequency shown in the following table. Set the
OUTPUT LEVEL RANGE and VERNIER, and variable step attenuator to the
values shown at each frequency. Measure overshoot and ringing at each setting.
Overshoot and ringing should be less than 20%. Record the measurements.

FREQUENCY LEVEL Approximate Variable Overshoot and
{MHz) dBm Meter Reading | Attenuator Ringing %)
12300.003 +8dBm | -2dB 20 dB
12300.003 0 dBm 0dB 20 dB
12300.003 —10 dBm —-10dB 104dB
17980.003 +8 dBm -2 dB 20 dB
17990.003 0 dBm 0dB 20dB
17990.003 ~10 dBm -10 dB 10dB
4-28
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4-17. PULSE TESTS {(cont'd)

Procedure 19. Scan the entire band from 12.3 GHz to 18.0 GHz at output levels of ~10, 0, and +8
(cont'd) dBm. Verify that overshoot and ringing are less than 20%. Record the worst case
results. .
FREQUENCY LEVEL Approximate Variable fvershoot and
{MHz) dBm Meter Reading |  Attenuator Ringing (%)

+8 dBm —2dB 20dB
¢ dBm 0dB 10dB
~10 dBm —10dB 0dB

On-0tf Ratio Tests
20. Connect the equipment as shown in Figure 4-14.

SPECTRUM ANALYZER

HP 8673E SYNTHESIZED
SIGNAL GENERATOR
o=l JE

[ s ] B B upcoDD
el e coc 0 0
o O n eGP D B3

o] 2@ & @ oo &

RF QUTPUT

uobe o

APC 3.5 CABLE

500 iNPUj

Figure 4-14. On-0ff Ratio Test Setup

21. Set the Signal Generator controls as follows:

FREQUENCY 2.0 GHz
PULSE COMPL
AM OFF
FM DEVIATION OFF
SWEEP MODE OFF

22. Set the Signal Generator so that the LEVEL dBm display reads —5dBm, then use
the VERNIER to set the level to —10 dBm.

23. Adjust the spectrum analyzer to establish a reference signal at the top graticule
Jine. Use at least 40 dB of input attenuation and a bandwidth of 1 kHz or less.
24. Set PULSE MODE to NORM.

95. Reduce the spectrum analyzer reference level as needed to observe the residual
signal. It should be >>70 dB below the reference established in step 23.
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4-17. PULSE TESTS (cont'd)
Procedure
(cont'd) Frequency Level
GHz [dB below reference signalj
2.0 70
26. Repeat steps 23 through 25 for Signal Generator frequencies listed below. Record
the results.
Frequensy Level
GHz (dB betow raference signal)
3.0 70
4.0 70
5.0 70
6.0 70
6.6 70
4-30
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4-18. INTERNAL TIME BASE AGING RATE

Specification
Electrical Characteristics Performance Limils Conditions
FREQUENCY
Reference Oscillator
Frequency 10 MHz After a 10 day warmup
Aging Rate <1.5 X 10%/day {typically 24 hours in a
normal operating
environment)}
Accuracy and Stability Same as reference oscillator
Description A reference signal from the Signal Generator (10 MHz OUT) is connected to the

oscilloscope’s vertical input. A frequency standard (with long term stability greater
than 1 X 107" is connected to the trigger input. The time required for a specific phase
changeis measured immediately and after a period of time, The aging rateisinversely
proportional to the absolute value of the difference in the measured times.

Equipment Frequency Standard ..................... HP 5065A
Oscilloscope ...oviiniiii i iiaan HP 19808
NOTE

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

Procedure 1. Set the rear panel FREQ REFERENCE INT-EXT switch to the INT position.
2. Connect the equipment as shown in Figure 4-15.

HP 8673E SYNTHESIZED
SIGNAL GENERATOR 0SCILLOSCOPE FREQUENCY STANDARD

50 01 TRIGGER OuUTPUT
VERTICAL INPUT
INPUT

Figure 4-15. Internal Time Base Aging Rate Test Sefup

(=]
10 MHz oo
ouUT |_&

3. Adjustthe oscilloscope controls for a stable display of the 10 MHz Signal Generator
output.
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4-18. INTERNAL TIME BASE AGING RATE (cont'd)

Procedure 4. Measure the time required for a phase change of 360°. Record the time (Ty) in
(cont'd) seconds.
T1 . ]

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¢2) in hours and the new phase
change time (T'3) in seconds.

Ty = __ b

Tgmms

6. Calculate the aging rate from the following equation:

g ae = [ 2952 ) - ) 7|

where: 1 cycle = the phase change reference for the time measurement
(in this case, 360°)
f = Signal Generator’s reference output frequency (10 MHz)

T = specified time for aging rate (24h)
Ty = initial time measurement(s) for a 360° (1 cycle) change
Ts = time between measurements (h)
T3 = final time measurement(s) for a 360° (1 cycle) change
for example:
if Ty = 351s
Tg = 3h
Ty = 349s
then

. _ || leycle 1 _ _1 24h
Aging Rate = ‘(10 MHz)( 3518 349s)( 3h);

1.8306 X 107

7. Verify that the aging rate is less than 1.5 X 107,

NOTE
If the absolute frequencies of the frequency standard and the Signal
Generator’s reference oscillator are extremely close, the measurement
time in steps 5 and 6 (T; and T3) can be reduced by measuring the time
required for a phase change of something less than 360°. Change 1 cycle
in the formula (i.e., 180° = 1/2 cycle, 90° = 1/4 cycle).
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Tahle 4-2. Performance Test Record {1 of 6)

Ferformance l'ests

Hewlett-Packard Company

Model 8673E Tested by
Signal Generator
Serial Number Date
Resulis
Para. Test
No. Min. Actual Max.
4-1. FREQUENCY RANGE AND RESOLUTION
Resolution
4.0 GHz, 1 kHz Resolution —
8.0 GHz, 2 kHz Resolution S V)|
15.0 GHz, 3 kHz Resolution — N
Range and Accuracy {GHz)
All readings within + one count
2.000 000 1.999 999 N (V)| 2.000 001
2111111 2111 110 e 2111 112
2,929 292 29222 221 —_ 2.929 223
2333 333 2.333 332 B V) 2.333 334
2.444 444 2.444 443 SN (V) 2.444 445
2.555 bbb 2.5565 bb4d e O 2.555 556
2.666 666 2,666 665 N V) 2.666 667
2,777 777 2777776 — &) 2.777 718
2.888 888 2.888 887 e (W 2.888 889
2.999 999 2.999 998 U (V) 3.000 000
4-8. OUTPUT LEVEL, KIGH LEVEL ACCURACY AND FLATNESS
Butput Level
Frequency and Power
at Minimum Power Point
2.0—18.0 GHz
Frequency
Minimum power +8 dBm S (V)
Level Flatness [total variation)
2—1BGHz 22dB 4.004dB
High Level Agcuracy
+8 dBm 2 GHz “+4 .00 dBm +12.00 dBm
4 GHz +4,00 dBm +12.00 dBm
6 GHz +4.00 dBm +12.00 dBm
8 GHz +4.00 dBm +12.00 dBm
10 GHz +4.00 dBm +12.00 dBm
12 GHz +4.00 dBm +12.00 dBm
14 GHz +3.00 dBm +13.00 dBm
16 GHz +3.00 dBm +13.00 dBm
18 GHz +3.00 dBm +13.00 dBm
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Table 4-2. Performance Test Record (2 of 6)

1ir OSSR

Results
Para. Test
No. Min. Actual Max.
4.8 QUTPUT LEVEL, HIGH LEVEL ACCUBACY AND FLATNESS
feont’d)
High Level Accuracy cont'd)

+3dBm 2 GHz -~1.00 dBm +7.00 dBm

4 GHz —-1.00 dBm +7.00 dBm

6 GHz -1.00 dBm +7.00 dBm

8 GH2 —1.00 dBm +7.00 dBm

10 GHz —1.00 dBm +7.00 dBm

12 GHz ~1.00 dBm +7.00 dBm

14 GHz «2.00 dBm +8.00 dBm

16 GHz —2.00 dBm +8.00 dBm

18 GHz —2.00 dBm +8.00 dBm

0 dBm 2 GH:z —4.00 dBm +4.00 dBm

4 GHz —4.00dBm +4.00 dBm

6 GHz ~4.00 dBm +4,00 dBm

8 GHz =4 00 dBm +4.00 dBm

10 GHz 4,00 dBm 44,00 dBm

12 GHz —4.00 dBm +4.00 dBm

14 GHz —4.00 dBm +5.00 dBm

16 GHz —4.00 dBm +5.00dBm

18 GHz —4.00 dBm +5.00 dBm

—5dBm 2 GHz —9.00 dBm -1.00 dBm

4 GHz —9.00 dBm -1.00 dBm

6 GHz —9.00 dBm «1,00 dBm

8 GHz —9.00 dBm -1.00 dBm

10 GHz —9.00 dBm —1.00 dBm

12 GHz —9.00 dBm —1.00 dBm

14 GHz —10.00 dBm 0.00 dBm

16 GHz —10.00 dBm 0.00 dBm

18 GHz -10.00 dBm 0.00 dBm

—~10dBm 2GHz ~14.00 dBm —6.00 dBm

4 GHz ~14.00 dBm —6.00 dBm

6 GHz —14.00 dBm -6.00 dBm

8 GH=z —14.00 dBm -~§,00 dBm

10 GHz —14.00 dBm ~6.00 dBm

12 GHz —14.00 dBm ~6,00 dBm

14 GHz —15.00 dBm -5.00 dBm

16 GHz —15.00 dBm -5.00 dBm

18 GHz ~15.00 dBm ~5,00 dBm

-2 dBm 2 GHz 24,00 dBm —16.00 dBm

4 GHz ~24,00 dBm —-16.00 dBm

6 GHz ~24,00 dBm —16.00 dBm
8 GHz ~24.00 dBm —16.00 dBm
10 GHz «24.00 dBm —16.00 dBm
12 GHz 24,00 dBm —16.00 dBm
14 GHz ~25.00 dBm —15.00 dBm
16 GHz ~25.00 dBm —15.00 dBm
18 GHz «25.00 dBm —15.00 dBm
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Table 4-2. Performance Test Record {3 of 6)

Pertormance L'ests

Results
Para. Test
No. Min. Actual Max.
4.8. QUTPUT LEVEL, HIBK LEVEL ACCURACY AND FLATNESS
{cont'd)
High Level Accuracy [cont'd}
—30dBm 2 GHz —34.00 dBm —26.00 dBm
4 GHz ~34.00 dBm —26.00 dBm
6 GHz —34.00 dBm —26.00 dBm
8 GHz —34.00 dBm —26.00 dBm
16 GHz —34.00 dBm —26.00 dBm
12 GHz —34.00 dBm —-26.00 dBm
14 GHz —35.00 dBm —25,00 dBm
16 GHz —35.00 dBm ~25.00 dBm
18 GHz ~35.00 dBm —25.00 dBm
44 LOW LEVEL AGCURACY
2.0 GHz
Frequency
—40 dBm —44.00 dBm —-36.00 dBm
-50 dBm —54.00 dBm ~46.00 dBm
—60 dBm —64.00 dBm —56.00 dBm
—70 dBm ~75.50 dBm —64.50 dBm
—80 dBm —85.50 dBm —74.50 dBm
-390 dBm —85.50 dBm ~%4.50 dBm
—100 dBm —105.50 dBm —94.40 dBm
—110dBm ~115.50 dBm —104.50 dBm
10.0 GHz
Frequency
—40 dBm —44.00 dBm ~36.00 dBm
—50 dBm —54.00 dBm —46.00 dBm
—60 dBm —64.00 dBm —56.00 dBm
—70 dBm ~75.50 dBm —64.50 dBm
—80 dBm —85.50 dBm ~74.50 dBm
~90 dBm —85.50 dBm —84.50 dBm
—100 dBm ~105.50 dBm —94,40 dBm
—~110 dBm —115.50 dBm ~104.50 dBm
18.0 GHz
Frequency
—40 dBm —45.00 dBm —35.00 dBm
—50 dBm —55.00 dBm —45.00 dBm
~G0 dBm ~§5.00 dBm —55.00 dBm
—70 dBm —76.50 dBm —63.50 dBm
—80 dBm —86.50 dBm —73.50 dBm
~90 dBm ~86.50 dBm —83.50 dBm
—100 dBm —106.50 dBm ~93.40 dBm
-116dBm —116.50 dBm —103.50 dBm
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Table 4-2. Performance Test Becord (4 of 6)

EEE WSV SA

Resulis
Para.
No. Min. Aciual Max.
4-18. HARMONICS, SUBHARMONICS, AND MULTIPLES
Harmonic
Subharmonic Fundamental
4.0000 GHz 2f 2.000 GHz ~40 dBe
4.0000 GHz 1/2f 8.000 GHz —35 dBe
4.6667 GHz 1/3f 14.000 GHz —-35 dBe
5.0000 GHz 1/2f 10.000 GHz —35 dBe
5.3333 GHz 1/3f 16.000 GHz —35dBe
6.0000 GHz 1/2f 12.000 GHz —35dBc
6.0000 GHz 1/3f 18.000 GHz —35 dBc
8.0000 GHz 2f 4.000 GHz ~40 dBe
9.3333 GHz 2/3f 14.000 GHz —35 dBe
10.6667 GHz 2/3f 16.000 GHz —35 dBe
12.0000 GHz 2f 6.000 GHz —40 dBe
12.0000 GHz 2/3f 18.000 GHz —35 dBe
16.0000 GHz 2f 8.000 GHz ~40 dBe
20.0000 GHz 2f 10.000 GHz —40 dBe
240000 GHz 2f 12.000 GHz ~40 dBc
4.11. NON-HARMONIGALLY RELATED SPURIOUS SIGNALS
(CW AND AM MODES)
Carrier: Spurious Signal Spurious Signal
Freguency Frequency Level
2.0to 6.6 GHz
3 000 MH=z —60 dBc
—60 dBe
—60 dBc
—60 dBe
—60 dBc
—60 dBc
4-12. SINGLE-SIDEBAND PHASE MOISE
1 kHz offset from carrier
6600 MKz —60 dRe
12 300 MHz —60 dBe
18 000 MHz ~60 dBe
413 RESIDUAL AM
6.6 GHz 0.5%
12.2 GHz 0.5%
18.0 GHz 0.5%
4-36
Bowfomen nanan Mande P RA7I



HEP 8673k

Table 4-2. Performance Test Record {5 of 6)

I"eriOrm@ance resLs

Restis
Para. Test
No. Min. Actual Max.
414, AMPLITUDE MODULATION
AM Rates
4.0GH=z - —-3dB +3 dB
6.7 GH=z e -3 dB +3dB
15.0 GHz e —3dB +3dB
AM Distortion
1 kHz Rate, 50% AM Depth 4.0 GHz 8%
6.7 GHz 8%
15.0 GHz 8%
4-15. FM FREQUENCY RESPONSE
3kHz -3 dB +3dB
30 kHz -3 dB +3 dB
100 kHz 0dB
300 kHz -3 dB +3dB
1000 kHz —3dB +3 dB
2000 kHz -3 dB +3dB
4-16. INCIDENTAL AM
20 GHz
5% AM Referencelevel ____ Vrms
Incidental FM less than reference level Vrms
6.7 GHz
5% AM ReferenceLevel _____ Vrms
Incidental FM less than reference level Vrms
12.4 GHz
5% AM Referencelevel .~ Vrms
Incidental FM less than reference level Vrms
18.0 GHz
5% AM Referencelevel ___ _ Vrms
Incidental FM less than reference level Vrms
417, PULSE
Overshoot and Ringing
2000.000 MHz at +8 dBm 200
6000.000 MHz at +8 dBm 20%
6600.002 MHz at +8 dBm 20%
6600.002 MHz at 0 dBm 20%
6600.002 MHz at ~10 dBm 20%
6700.002 MHz at +8 dBm 20%
6700.002 MHz at 0 dBm 20%
6700.002 MHz at ~10 dBm 20%
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Tahle 4-2. Performance Test Record (3 of 6}

Resuits
Para. Test -
Ne. Min. Actual Max.
4.17. PULSE {cont'd}
Overshoot and Ringing {cont'd)
12290.002 MHz at +8 dBm 20%
12290.002 MHz at 0 dBm 20%
12290.002 MHz at —10 dBm 20%
12300.003 MHz at +8 dBm 20%
12300.003 MHz at 0 dBm 20%
12300.003 MHz at ~10 dBm 20%
17890.003 MHz at +8 dBm 20%
17990.003 MHz at 0 dBm 20%
17990.003 MHz at ~10 dBm 20%
On-0if Ratic (dB below reference signal)
2.0 GHz 70
3.0 GHz 70
4.0 GHz 70
5.0 GHz 70
6.0 GHz 70
6.6 GHz 70
4-18. INTERNAL TIME BASE AGING RATE
1.5 X 10%/day
4-38
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SECTION YV
ADJUSTMENTS

5-1. INTRODUCTION

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

Most adjustments are performed manually. How-
ever, several adjustments are performed with com-
puter assistance using the adjustment software,
HP Part Number 11726-10002, and the HP 85B as
a controiler.

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

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

5.2. SAFETY CONSIDERATIONS

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

l WARNING I

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

A pin-to-pin voltage difference of 60 Vdc
may be found on many of the Signal Gen-

erator’s circuit board connectors. If a cir-
cuit board is placed on an extender board,
the possibility of coming in contact with
60 Vdc is greatly increased. The voltage
could cause personal injury if contacted.

5.3. EQUIPMENT REQUIRED

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

If substitutions must be made for the specified fest
equipment, refer to Table 1-3 for the minimum
specifications. It is important that the test equip-
ment meet the critical specifications listed in the
tableif the Signal Generator is to meet its perform-
ance requirements.

SRD Bias, YTM Tune, Flatness and ALC, and
Pulse Amplitude Control adjustment procedures
are automated. Automated adjustment programs
are written for specific test equipment; therefore,
substitute test equipment cannot be used.

Automated adjustments require a test cassette
containing the programs (HP part number 11726-
10002) and an HP 85B Controller plus the Ad-
vanced Programming ROM (00085-15005), the
Plotter/Printer ROM (00085-15002), and the Ma-
trix ROM (00085-15004). The test cassette is In-
cluded in the 11726A Support Kit or it can be
ordered separately from your nearest Hewlett-
Packard office.

5-4. AUTOMATED ADJUSTMENT
PROCEDURES

The adjustment software is a set of menu driven
programs written in BASIC language. Adjust-
ment programs are accessed via an executive
program named “EXEC”. Special function keys,
which are enabled by software, select individual
adjustment procedures and test routines from the
executive program’s main menu. Labels for en-
abled special function keys are displayed on the
bottom two lines fo the controller’s CRT screen.
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AUTOMATED ADJUSTMENT PROCEDURES
(cont'd)

To load the adjustment software, insert the tape
cassette into the controller’s tape drive, type the
command LOAD “Autost” and then press END
LINE. When the tape stops, press RUN. The calcu-
lator will then display the title screen (see Figure
5-1).
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Figure 5-1. Title Screen

'CONT Y KEY

The title screen identifies the software version and
casettes tape part number. Version 1.0 revision B
or later is used to test the HP 8673E.

After the title screen is displayed, press the
‘CONT key. The “Autost” program will ask several
hardware related questions, then test the HP
Interface Bus for proper operation. In addition,
the Signal Generator is preset. After the checks
are completed the “EXEC” program will beloaded
and run. The main menu of adjustments is dis-
played (see Figure 5-2).

NOTE
“Autost’” may be bypassed if desired by
initially loading “EXEC” program in-
stead.

Press the special function key (K1 through K8)
that corresponds to the adjustment or test that you
want to perform. The appropriate program is
loaded by the “EXEC” program and executed.

See Figure 5-3 for a flowchart of the adjustment

5-2

A A strnanta

¥t EXEL PROGRAM-MAIN MEHL 333

-—=>PRETS B ¥EY TO SELECT ONE
OF THE FOLLOWING FROGRAME;
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k2= YTHM ADJISTHMENT
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kars PULSE AROJUSTHERNT

Pi= MaY, POMEF & OTHER UTILITIES
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LORD ‘Autost' AND FERFORM
HPBT SYSTEM CHECKS
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Figure 5-2. Main Menu

software. Included in the figure is a brief descrip-
tion of each item in the “EXEC” program’s menu.
Detailed descriptions of individual adjustments
are included in the appropriate adjustment
procedure.

5-5. FACTORY SELECTED COMPONENTS

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

5-6. RELATED ADJUSTMENTS

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

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

After the instrument is repaired or adjusted, Per-
formance Tests in Section IV must be performed to
verify proper operation of the Signal Generator.
Tables 5-2 and 5-3 can also be used as a guideline

when repairing or adjusting the instrument.
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Autost

~

EXEC

ﬁl
Vo

ARV

(not
SRD A YTM ) FL/ALC A PULSE assigned) UTiL SYSCK END

K1 K2 K3 K4 K5 K6 K7 KB
SPECIAL FUNCTION KEYS
Name Dascription
Autost Autostart program. Contains system hardware checks. Loads and runs EXEC program.
Automatically loads and runs if the tape cassette is in the tape drive when power is applied
to the controller.
EXEC Executive program. Allows access to the individual adjustment procedures and test routines
via special function keys, as selected by the user.
SRD SRD Bias Adjustment. Accessed through EXEC.
YTM YTM Tune Adjustment. Accessed through EXEC or SRD “Load Next Test” function.
FL/ALC Flatness and ALC Adjustment. Accessed through EXEC or YTM “Load Next Test” func-
tion.
PULSE Pulse Adjustments. Accessed through EXEC or FL/ALC “Load Next Test” function.
UTIL Utility programs. Tests for maximum power, verification of HP-IB and management of
power meter calibration factors.
SYSCK Loads and executes Autost.
END Terminates all adjustment programs. Accessed through EXEC.

e e ———r—

Figure 5-3. Adjustment Software
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Table 5-1. Factory Selected Compenents {1 of 2]

Reference Service Range of ; ;
designator Sheet Values Basis of Selection

A3A1A2CS 2 010 12.0 p¥ 100 MHz VCXO Assembly. Centers the frequency adjustment

and range of ABA1A2C4 around 100 MHz. Refer to the Reference Loop

A3ATA21A 0.22t06.8 uH | (VCXO) Adjustment procedure.

ABA1AZRE7, 2 Refer to 100 MHz VCXO Assembly. Required change in attenuation neces-

R68, and Table in sary for'a —10 dBm output level of the 400 MHz signal. Refer to the

R69 VCXO Reference Loop (VCX0) Adjustment procedure.

adjustment

ABA1ABC3S, 5 R36: 825 or M/N Loop 5—45 MHz IF Qutput. If the power output from the IF

R36, R40, 56.20 QUT jack (A3A1A5J2) is less then —5 dBm at any frequency

and R41 R41: 1000 between 5 MHz to 45 MHz, replace R36 82,50 with a 56.2( resistor,

or deleted R4051.1Q with C38 27 pF capacitor, and remove R41. Proper power
R40: 51,10 output level is 0 +5 dBm from 5 to 45 MHz. If this range cannot be
or C38 at met, service may be required.
27 pF
A3A3R43 34 1210 Positive Regulator Assembly. Select so that pin 2 of V1 Power
14,7 k) Up/Down Detector is 0.1 to 0.2V lower than the +5.2V Power
Supply.

A3ATC48 13 3.81c 5.6 p¥ YTO/FM/Coil Driver Assembly. Selected for frequency response
on the 100 kHz and lower FM deviation ranges. Use a test oscillator
and spectrum analyzer. Set the test oscillator’s controls so the
spectrum analyzer’s display of the first FM sidebands are 30 dB
down from the carrier at 1 MHz. At 3.16 MHz the sidebands should
be 40 dB down; at 10 MHz, 50 dB down. If the response is peaking
(sidebands are too high), insert a smaller value capacitor. If the
response is rolling off (sidebands are too low), insert a larger value
capacitor,

A3ATRS1, 13 Refer to YTO/FM/Coil Driver Assembly. FM sensitivity is changed by

R65, and R75 table. replacing R61, R65 and R75 as a set. Connect test oscillator and AC
voltmeter to the FM input of the Signal Generator. Connect the
spectrum analyzer to the junction of A3AS8J1 and A3A9J2. Set the
Signal Generator to 10 MHz deviation range. Set the test oscilla-
tor’s output level for the first carrier null (deviation approximately
240 kHz) at a 100 kHz rate. Measure the test oscillator FM drive
voltage. The normal value is between 15.42 and 18.86 mV. Change
R61, R65 and R75, using the values in the following table, to obtain
the normal ac value. Voltage can be raised or lowered by the
approximate increments shown in the table below.

Ralse Volimeter Reading Lower Voltmeter Reading
Nominal
Resistor Value +1 mV +25mV ~0.75 my -1.5my
R61 1.96 k() 1.78 k) 1.62 k() 1.96 kN 1.96 k0
RE5 811 k0O 6.19 kO 6.19 k2 464 k0 3.83 k0
R75 1.82 k0 1.78 k) 1.78 k() 1.96 k(1 215 k0
54
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Table 5-1. Factory Selected Components (2 of 2]

Reference Service Range of . .
Designaler Sheet Values - Basls of Seloction
A3ASABCIO 11 20--22 pF Sampler Assembly. Centers YTO phase detector sampler
response. Refer to YT'O Loop Sampler Adjustment.
A3A9ALC22 11 120150 p¥F Selected for proper IF gain. Perform YTO Loop Sampler adjust-
ments in this section.
A3AIR20 12 3480 to YTO Loop Assembly. Sets YTO Loop gain crossover of
1.21 kO 20 +2 kHz. Refer to the YTO Loop Phase Detector Adjustment.

Table 5-2. Performance Tesi Failure and Required Action

Performance Test Failure Reguired Action
Frequency Range and Resolution Check phase lock loops. See BD 2, 3, and 4.
Output Level, High Level Accuracy Perform Flatness and ALC adjustment. Check output attenuator.
and Flatness See BD 5 and 6.
Low Level Accuracy Check attenuator and attenuator driver. See to BD 5 and 6.
Harmonics, Subharmonics and Perform YTM Tune and Flatness and ALC adjustments.
Multiples Check YTM. See BD 5.
Non-Harmeonically Related Spurious This problem can occur anywhere in the instrument. Isolate the
Signals (CW and AM Modes) defective component and make adjustments as required (see Table

5-3). NOTE: If the problem is in Band 1 (2.0 to 6.6 GHz), the output
of the A3 RF Source section, W7, should be checked.

Power Line Related Spurious Refer to Section VIII, Power Supply Schematics.

Single-Sideband Phase Noise Perform 2030 MHz (LFS) Loop Divider Bias, 160-240 MHz (20/30
MHz or LFS Loop) VCO Pretune, M/N Loop, YTO Driver, YTO
Loop Sampler, YTO Loop Offset and FM Overmodulation, and FM
Driver adjustments. Check the YT'O Loop for phase lock to within
1 Hz resolution.

NOTE: An efficient troubleshooting technigque is to isolate the prob-
lem to one of the phase lock loops, if possible, and then perform the
adjustment for that loop. See BD 2, 3 and 4.

AM
Incidental Phase Modulation Repair AM, YTM, or ALC circuits.
AM Rates (3 dB Bandwidth) Peorform AM Bandwidth adjustment.
Residual AM Repair AM, YTM or ALC circuits. See BD5 and BD6.
FM Frequency Response Perform FM Driver and FM Accuracy and Overmodulation
adjustments. See BD 4.
Residual FM Perform FM Driver adjustments. See BD4.
Incidental AM Repair or adjust the YTM and ALC circuits. See BD1, 5,6 and 7.
Pulse Repair or adjust YTM, ALC and pulse circuits.

SeeBD 1,5, 6and 7.
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Table 5-3. Post-Repair Adjusiments (1 of 2)

Repaired Assembly

Adjustments

AIA2 — Detector Module Assembly

Flatness and ALC
AM Bandwidth
AM Accuracy and Meter

AIA3 — Functions Beard Assembly

AM Accuracy and Meter
FM Accuracy and Overmodulation

AlA4 — Pulse Driver Processing Board
Assembly

Flatness and ALC
Pulse Modulation
Pulse Amplitude Control

AIA5 — DAC and Enable Board Assembly

Pulse Modulation
Pulse Amplitude Control

ATA6 — Meter Board Assemby

AM Accuracy and Meter
FM Accuracy and Overmodulation

A1A7 — YTM Driver Board Assembly YTM Tune

A1AB — SRI Bias Board Assembly SRD Bias
Flatness and ALC
Puise Modulation

Puise Amplitude Control

AlAY — Preamp Assembly

Flatness and ALC
AM Bandwidth
AM Accuracy and Meter

A1A10 — YTM Assembly

SRD Bias

YTM Tune

Flatness and ALC

AM Bandwidth

AM Accuracy and Meter
Pulse Modulation

Pulse Amplitude Control

AlA1l — Power Amplifier Assembly

Power Clamp

Flatness and ALC

Pulse Modulation — Pulse Clamp and ALC
Sample Pulse portions only

ATATZ2 — Isolator

None

A1ATS — Pulse Modulator

Pulse Modulation

A1CP1 — Bias Tee

Pulse Amplitude Control

A1CR1 — Crystal Detector

Flatness and ALC
Pulse Modulation — ALC Sample Pulse
portion only
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Table 5-3. Post-Repair Adjustments {2 of 2)

fiepaired Assembly

Adjustments

A1DCI - Directional Coupler

Flatness and ALC .
Pulse Modulation — ALC Sample Pulse
portion only

A1FL1 — High-Pass Filter

Pulse Modulation
Pulse Amplitude Control

A2A3, A2A4, A2AB — LFS Loop Circuits

20/30 MHz Loop Divider

160—240 MHz (20730 MHz or LFS Loop) VCO
Pretune

ILFS Loop Filter

AZA7 — 1/0 Assembly

Sweep Out and Blanking/Marker

A3A1, A3A3, A3A4 — Power Supplies

Power Supply

A3A1AT, A3AT1AZ2 — Reference Loop Circuits

Reference Loop

A3A1AS A3A1A4, ASA1AS — M/N Loop
Circuits

M/N Loop

ABAS — DAC Assembly
A3A6 — YTO Driver Assembly

YTO Pretune Digital-to-Analog Converter
YTO Driver

YTO Loop Sampler

YTO Offset and FM Overmodulation
Y'TO Loop Phase Detector

A3A7 — YTO FM Ceil Driver Assembly

YTO Pretune Digital-to-Analog Converter
YTO Driver

YTO Loop Sampler

YTO Offset and FM Overmodulation
YTO Loop Phase Detector

FM Driver

ASA9A3 — 2.0 t0 6.6 GHz YTO Assembly

YTO Pretune Digital-to-Analog Converter
YTO Driver

YTO Loop Sampler

YTO Offset and FM Overmodulation
YTO Loop Phase Detector

FM Driver

FM Accuracy and Overmodulation
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ADJUSTMENTS

5-7. POWER SUPPLY ADJUSTMENTS

Reference Service Sheets 33, 34, 35.

Description Adjust the +22 volt and +20 volt power supplies in the A3 Assembly to their required
tolerance. Check the remaining supply voltages referenced to the +20 volt supply (+11V,
+5.2V, —5.2V, —10V, and —40V).

Equipment Digital Voltmeter (DVM) ................. HP 3456A or HP 3455A
Procedure 1. SettheSignal Generator'srear panel FREQ STANDARD INT/EXT switch to INT.
9. Connect the DVM input to A3AITP1 on the Rectifier Assembly.
3. Adjust +22 ADJ (A3A1R2) for a DVM reading of +22.00 £0.02 Vdc.
4. Connect the DVM input to A3A3TP5 on the Positive Regulator Assembly.
5. Set -+20 ADJ (A3A3R50) for a DVM reading of +20.000 £0.002 Vde.
6. Check the power supplies shown in the following table. All voltages should be
within tolerance.
Power Supply Valtage {Vdc)
Power Supply Test Point
Min. Max.
%—11 Vde A3A3TP6 +9.9 +12.1
+5.2 Vde A3A3TP2 +5.1 -+5.3
—5.2 Vde A3A4TES -5.1 -5.3
-10 Vde A3A4TP4 —9.8 —-10.2
-40 Vde A3A4TP1 - 39.00 ~40.60

5-8
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5.8, 10 MHz REFERENCE OSCILLATOR ADJUSTMENT

Reference

Description

Equipment

Procedure

-] a o a annugn
10 MHz | 8 58828 B BBEE TS
© e o 8 B8B83 9

Service Sheet 1.

Connect the reference signal from the Signal Generator (10 MHz OUT) to the oscillo-
scope's vertical input. A frequency standard (with long term stability greater than
1 X 10 '} is connected to the trigger input. Adjust the A3A8 Assembly’s FREQ adjust-
ment for a minimum drift rate.

HP 8673E SYNTHESIZED
SIGNAL GENERATOR 0SCILLOSCOPE

FREQUENCY STANDARD

OUT L& 2 oo 2

VERTICALJ 500

TRIGGER CUTPUT
INPUY INPUT

Figure 5-4. 10 MHz Reference Oscillator Adjustment Test Setup

Frequency Standard ..................... HP 5065A
OscilloSCOPE . cvvvvviiiit i HP 1980B
NOTE

Be sure the Signal Generator has had one hour to warm up before
performing the adjustment. Verify that the OVEN COLD and NOT
PHASE-LOCKED status annunciators are off. If necessary, refer to the
troubleshooting information in Section VIIL

1. Setthe Signal Generator’s rear panel FREQ STANDARD INT/ EXT switch to the
INT position.

9. Connectthe equipment as shown in Figure 5-4. Set vertical input of oscilloscope for
50() input impedance.

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

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

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

5-9. REFERENCE LOOP (VCXQ) ADJUSTMENT

Reference Service Sheet 2.

Description The open loop frequency and maximum power output of the 100 MHz VCXO is centered
around 100 MHz. The output is set as close as practical to 100 MHz, The 400 MHz signal
is adjusted for maximum 400 MHz cutput and minimum spurious signal output. An
attenuator is selected to provide a 400 MHz output of —10 dBm.

FREQUENCY
COUNTER SPECTRUM ANALYZER
1 M0 RE
INPUT INPUT
AY 4
- TO TO
POWER AJATA2J2 AJATAZIT
SUPPLY _
() TO
_37 ABA1A2TP1 — {1}
POWER
YYY ASATAZWY SENSOR ‘}
DIGITAL VOLTMETER (=) I
o JEAL I R
J R "
?7 HP B673E SYNTHESIZED POWER METER
SIGNAL GENERATOR
Figure 5-b. Reference Loop (VCXD) Adjustment Test Setup

Equipment Frequency Counter ,............c.c.vvu... HP 5343A
Spectrum Analyzer ...................... HP 85668
Power Supply ... HP 6200B
PowerMeter ... HP 436A
Power Sensor ......oviiiiiiiiiiierienenns HP 8481A
Digital Voltmeter (DVM) ................. HP 3456A or HP 3455A

Procedure 1. Connect the frequency counter to A3SA1AZ2J2 in place of the termination and

connect the spectrum analyzer to ASA1A2J1 in place of the gray-orange-white
cable, as shown in Figure 5-5.

2. Setthe output of the power supply to —8.00 £0.01 Vdc. Connect the positive lead to
ground and the negative lead to ASA1A2TP1, 100 MHz TUNE.

3. Tune A3A1A2C4, 100 MHz, for the maximum 100 MHz signal level as viewed on the
spectrum analzyer display.

4. Tune A3A1A2C4 to increase the frequency (and decrease the amplitude) until the
oscillation stops on the high frequency side; then tune ASA1A2C4 to start the
oscillation. Continue to decrease the frequency until the oscillation stops. If the
VCXO does not stop oscillating at the high end, decrease the value of ASA1A2C8 by
1 pF from its present value. If it does not stop at the low end, increase the value of
A3A1A2CS by 1 pF. If a change is necessary, repeat this step. If a value of

5-10

Adinctmontc

HP 8673E



ADJUSTMENTS

5-9. REFERENCE LOOP (VCXO) ADJUSTMENT (cont'd)

Procedure
{cont’d)

7.

A3A1A2CS cannot be found within therange of 0to 12 pF, change ASA1A214. (The
range of values for ASA1A21 4 is listed in step 7.) Then repeat this step.

Adjust ABA1A2C4 to obtain the maximum signal level as viewed on the spectrum
analyzer display. Slowly tune to a higher frequency until the power drops by 1 dB.
Record AF1, that is, how far the 1 dB point is above 100 MHz. Use the frequency
counter to make the measurements to 10 Hz resolution.

AFq

Tune to a lower frequency until the power is decreased 1 dB on the other side of the
peak. Record AF9, that is, how far the 1 dB point is below 100 MHz.

AF9

AF
The VCXO centering about 100 MHz is correctif 0.5 S-AF—; =2,

If the ratio is less than 0.5, decrease ASA1A2L4 one value to increase the center
frequency. If the ratio is greater than 2, increase ASA1A2L.4 one value to decrease
center frequency. Refer to the following table for the inductor values.

10.

11.

A3ATAZLA Inductor Values

Value HP Part Number

068 «H | 9140-0141
056 uH | 9100-2256
0.47 uB | 9100-2255
0.39 uH | 9100-2254
0.33uH | 9100-0368
0.27uH | 9100-2252
022 uH | 9100-2251

If the inductor value is changed, repeat steps 3 through 7.
Adjust ASA1A2C4 to obtain a VCXO output of 100 MHz £100 Hz.

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

Disconnect the 400 MHz Qutput cable (gray-red-white cable) from A3A1A5J1 and
connect the cable to the spectrum analyzer. Set the spectrum analyzer’s controls for
a center frequency of 500 MHz, frequency span per division 100 MHz, and vertical
sensitivity per division 10 dB log. Adjust the 400 MHz A3A1A2C3, C2, and C1
adjustments in that order to obtain the maximum 400 MHz signal with the lowest
harmonic levels possible.

HP 8673EK
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5-9. REFERENCE LOOP (VCXO) ADJUSTMENT (cont'd)

Procedure
{cont’d)

12.

13.

14,

15.

16.

17.

18,

19.

Check the various harmonics of the 100 MHz signal relative to the 400 MHz signal
level. The 200 and 800 MHz harmonics should be greater than 25 dB down; 100, 300,
500, 600, 700, and 900 MHz harmonics should be greater than 35 dB down. If
necessary, repeat steps 11 and 12.

Disconnect the spectrum analyzer from the gray-red-white cable and connect the
cable to the power meter.

Check the power meter reading. The power should be —10to —13 dBm. If the power is
incorrect, select the values of A3A1A2R67, R68, and R69 from the Attenuator
Resistor Values Table to obtain the proper power level. The attenuation should
always be 3 dB or greater.

Attenuator Resistor Values

Resistors (chms)

Attenuation
{d8B) R&7 REB RES

261 17.8 261
215 23.7 215
178 31.6 178
147 38.3 147
133 46.4 133
121 51.1 121
110 61.9 110

W o0 -3 O O W

If the amount of attenuation is changed, recheck the harmonic levels.

Set the Signal Generator’s LINE switch to STBY. Disconnect all test equipment
except the DVM and reconnect all instrument cables.

Set the Signal Generator’'s LINE switch to ON. Verify that the de voltage at
ASA1A2TP1is8+1 Vde. If the voltage is out of tolerance, repeat step 9 or check the
10 MHz Reference Adjustment.

Connect the frequency counter to the Signal Generator’s RF OUTPUT connector.

Verify that the counter reading is within +1 kHz of the Signal Generator’s
FREQUENCY MHz display at 2.0 and 6.6 GHz.

5-12
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HP 8673E
ADJUSTMENTS
5-10. M/N LOOP ADJUSTMENTS
Reference Service Sheet 4.
Description The M/N loop frequency is set to track tuning voltage across the frequency range. The

output level is set and checked to ensure an adequate RF output level across the band.

SPECTRUM ANALYZER

POWER
SUPPLY
DIBITAL VOLTMETER
lOLJTPUT INPUT RF INPUT
STEPS
STEP 7 TO ASATA4TPI
TO M/N VCO
FREQUENCY Y 4 ooter sanrnaw
10 MHz OUT 10 MHz IN | o2 E e
o §SIEEE B EERETS
INPUT N OUT T L2 228 e SEom oL
HP B673E SYNTHESIZED
SIGNAL BENERATOR
Figure 5-6. M/N Loop Adjustment Test Setup
Equipment Digital Voltmeter (DVM) ................. HP 3456A or HP 3455A
Frequency Counter .............ocovinen. HP 5343A
Spectrum Analyzer ............ .. ...l HP 85668
Power Supply ..ot HP 6200B
Procedure 1. On the Signal Generator, key in RCL 0 and set the frequency to 6090.000 MHz. Set

the FREQ STANDARD INT/EXT on the rear panel to INT.
. Connect the equipment as shown in Figure 5-6.
3. Verify that the M/N output frequency is 197.419 MHz +1 kHz.

l WARNING l

Because this circuit board is being placed on an extender board, the
possibility of coming in contact with 60 Vdc is greatly increased. The
voltage could cause personal injury if contacted.

4. Setthe LINE switch to STBY and disconnect the mains power cable. Remove the
A3A1A4/A5 Assembly and place it on an extender board.

5. Connect the spectrum analyzer input to the M/N VCO output A3SA1A4W1 (white
coax).

. CAUTION

Do not apply a positive voltage to ASAIA4TP1. A positive voltage will
forward bias the VCO tuning diodes and may destroy them.
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5-10. M/N LOOP ADJUSTMENTS (cont'd)

Procedure 6. Connect the mains power cable and set the LINE switch to ON.
{cont'd)
7. Setthe power supply for —35.0 £0.5 Vdec. Connect the positive output of the power
supply to ground and connect the negative output to the ASA1A4TP1 TUNE.
NOTE
The adjustment screws for A3A1A4AICI and C5 are held in place by
locknuts. After making the adjustment, tighten the locknuts and
recheck the frequency and level.
8. Releasge the locknut for the PWR adjustment, ASATA4A1C5. Adjust ASA1A4A1CS
for an output level of 0 +2 dBm. Tighten the locknut.
9. Slowly reduce the dc voltage at A3A1A4TP1, TUNE, while monitoring the VCO
output power on the spectrum analyzer. The output power should be greater than
—2 dBm between 395 MHz {(—35 Vde) and 355 MHz (—2.3 Vdc).
10. Remove the power supply connection to ASAT1A4TP1.
11. Set the LINE switch to STBY and disconnect the mains power cable. Remove
ABA1A4/A5 from the extender board and reinstall the assembly in the Signal
Generator,
12. Connect the mains power cable and set the LINE switch to ON. Verify that the
frequency is still at 6080.000 MHz.
13. Set FREQ ADJ A3A1A4A1C1 for a voltage level of —35.0 £0.5 Vdc, measured at
A3A1A4TPIL.
14. Tunethe Signal Generator frequency to 2100.000 MHz. Verify that the M/N output
frequency is 177.500 MHz and the tuning voltage is —2.4 £0.7 Vdc.
15. Disconnect all test equipment from the Signal Generator and reconnect all
instrament cables,
16. Connect the frequency counter to the Signal Generator’s RF OUTPUT connector.
17. Verify that the counter reading is within +1 kHz of the Signal Generator’s
FREQUENCY MHz display at 2.0 and 6.6 GHz.
5-14
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5-11. 20/30 MHz (LFS) LOOP DIVIDER BIAS ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheet 6.

A substitute VCO feedback signal, derived from an external RF signal source, is
monitored with an oscilloscope. The RF signal level is slowly reduced and the CLK
BIAS ADJ is set to obtain a stable clock signal. The RF inputis reduced to the minimum
level that provides a stable signal.

LOCAL OSCILLATOR
OSCILLOSCOPE
VERTICAL INPUT RF QUTPUT
TO A2ASTPS TO ARABSZ
‘l r 60/240 MHz INPUT
AZAS
ASSEMBLY
ol |8 6 Ty
B D e b omn b e DoaE e
©2 0,6 6 on SB25a"a
-

HP BGT3IE SYNTHESIZED
SIGNAL GENERATOR

Figure 5-7. 20/30 MHz (LFS) Loop Divider Bias Adjustment Test Setup

OscillOSCOPE . vvviveieiriiiieinesns HP 1980B
Local Oscillator .. ....viiierriiinionrnnnn HP 8340A

1. Setthe LINE switch to STBY.
9. Remove the screws that hold the A2A5 20/30 MHz Divider Assembly in place.

t WARNING I

Because this circuit board is being placed on an extender board, the
possibility of coming in contact with 60 Vdc is greatly increased. The
voltage could cause personal injury is contacted.

3. Remove the A2A5 Assembly, place it on an extender board, and reinstall the
assembly.

4. Setthe LINE switch to ON.

5. Set the controls of the local oscillator for continuous wave output of —5 dBm at 240
MHz.
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5-11. 20/30 MHz (LFS) LOOP DIVIDER BIAS ADJUSTMENT (cont'd)
Procedure 6. Remove the red cable A2W2 from the 160/240 MHz INPUT, A2A5J1.

{cont’'d)
7. Connect the equipment as shown in Figure 5-7.

8. Center A2A5R4 (CLK BIAS ADJ),
9. Observe the 14--24 MHz clock signal on the oscilloscope display.
10. Adjust A2ASR4 to obtain a stable clock frequency.

11. Reducetheoutputlevel of thelocal oscillator whilereadjusting A2A5R4to obtain a
stable clock at the lowest possible signal.

12. Verify that a stable clock signal is obtained with an input signal of —10 dBm or less.

13. Disconnect the test equipment. Set the Signal Generator to STBY and reinstall
AZAB in its cavity. Reconnect cable AZW2 to AZABJ1.

516
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5-12. 160—240 MHz (20/30 MHz OR LFS LOOP) VCO PRETUNE

Reference

Description

Equipment

Procedure

Service Sheet 8.

If any of the 160—240 MHz oscillator components have been replaced, the low and high
frequency limits of the oscillator must be checked to ensure proper operation. The
oscillator coil is moved closer to or away from the circuit board in order to set the low
and high frequency limits.

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

NOTE

This procedure need be performed only if major repair has been done to
the oscillator.

Set the LINE switch to STBY.

Remove the screws that hold the A2A3 VCO assembly in place.

Because this circuit board is being placed on an extender board, the
possibility of coming in contact with 60 Vdc is greatly increased. The
voltage could cause personal injury if contacted.

Remove the A2A3 assembly, place it on an extender board, and reinstall the
assembly.

Remove the green cable A3W14 that is connected to the 20/30 MHz OUTPUT
A2A3J1. Connect the frequency counter output to A2A3J1.

Set the LINE switch to ON.

Set A2A3S1 (FREQ TEST SWITCH) to the TEST HIGH FREQ position. The
frequency should be greater than 30.5 MHz.

Ifthe frequency is less than 30.4 MHz, the oscillator coil must bermoved closer to the
cireuit board. The oscillator cover must be removed before adjusting the coil.
Unsolder the four corners of the oscillator cover before removing it. Next, unsolder
the oscillator coil leads, move the coil closer to the circuit board, and resolder the
coil leads. Clip excess oscillator lead length on the circuit side of board if necessary.

NOTE
The oscillator coil is normally mounted parallel to the circuit board with
the bottom threads approximately 1.3 mm (0.050 inchjabove the board.

Replace the oscillator cover by temporarily soldering one corner of the cover. Then
recheck the frequency.

5-17



Adjustments HY 86(31

ADJUSTMENTS

5-12. 160—240 MHz (20/30 MHz OR LFS LOOP) VCO PRETUNE (cont'd)

Procedure 9. Set A2A3S1 to the TEST LOW FREQ position. Verify a frequency reading of less
{cont’'d) than 19.5 MHz. If necessary, set the LINE switch to STBY, remove the ecover, reset
the coil, replace the cover, and repeat steps 6 through 9.

10. Set A2A381 to the NORMAL position.

11. Replace the oscillator cover permanently by soldering all four corners. Do not
solder the entire perimeter of the oscillator cover. The cover is for frequency stabil-
tty, not for RF1 leakage.

12. Setthe LINE switch to STBY. Reinstall A2A3in its cavity and reconnect the green
cable to AZA3J1.

5-18
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5-i3. LFS LOOP NOTCH FILTER ADJUSTMENT

Reference Service Sheet 7.
Description A 7985 Hz signal is passed through the 8 kHz notch filter. The adjustable components
are set for the minimum signal transfer,
TEST OSCILLATOR
s ATTE?;{PIgTBR
OUTPUT B,.___,"c TEE bk
L—LJ_I | T
TO
NEGATIVE 3009
LEAD RESISTOR
OF A2A4C4 TO AZA4R28
TO
AZAATPS
2
Fgg%{#EN%Y ASSE,\A&B?:, INPUT Y
TE
§ ol Mos— |
Gl R L
@ﬂ O D oeRe 8 ﬂgggg O
o} s@ © & oo DoSaan B
L -
HP 8673€ SYNTHESIZED AC
SIGNAL GENERATOR VOLTMETER
Figure 5-8. LFS Loop Notch Filter Adjustment Test Setup
Equipment Test Oscillator ...oovviriiiiiiinirneens HP 3335A
Frequency Counter ..............occeenns HP 5343A
ACVoltmeter ... iiinicns HP 400E
3dB Attenuator .. ... ..eiiiiiiiiiiees HP 8491 A Option 003
Procedure i. Setthe LINE switch to STBY.

WARNING |

Because this circuit board is being placed on an extender board, the
possibility of coming in contact with 60 Vde is greatly increased. The
voltage could cause personal injury if contacted.

9. Remove the A2A4 20/30 Phase Detector Assembly.

3. Unsolder the input end (top) of A2A4R28 (refer to the component location diagram

in Section VIII).

4. TInstall the circuit board on the extender board.
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5-13. LFS LOOP NOTCH FILTER ADJUSTMENT (cont'd)

Procedure 5. Connect the equipment as shown in Figure 5-8. The leads from the 3 dB attenuator
{cont’d) should be as short as possible. Connect the ground wire to the negative side of
A2A4C4.
6. Set the Signal Generator's LINE switch to ON.
7. Set the test oscillator’s controls for 1 kHz and an AC voltmeter indication of
+10 dBm.
8. Set the test oscillator as close to 7985 Hz as possible.
9. Adjust A2A4L3 and L4 to minimize the meter reading. The indication must be less
than —50 dBm.
10. Detune the test oscillator away from 7985 Hz while monitoring the AC voltmeter
reading. As the oscillator is detuned, the meter indication should increase.
11. Setthe Signal Generator's LINE switch to STBY. Resolder A2A4R28 and reinstall
the A2A4 assembly.
5-20
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5-14. YTO PRETUNE DIGITAL-TO-ANALOG CONVERTER ADJUSTMENT

Reference Service Sheet 9.

Description This adjustment sets the analog voltages with respect to the digital frequency tuning
data. Adjustments are made at selected frequencies. Some of these frequencies are
below the low frequency limit of the Signal Generator (2 GHz). These frequencies are
selected by shorting test point pair A2A9TP1 and tuning to the specified frequencies.

Equipment Digital Voltmeter (DVM) ................. HP 3456A or HP 34b65A

Procedure 1. Key in RCL 0 on the Signal Generator and set the frequency to 4800.000 MHz.

2. Connect the DVM ground lead to the reference ground, A3A6TP5. (The ground lead
remains connected here for the remainder of this procedure.)

3. Attach the DVM test lead to A3SASTP4. Set REF ADJ (Reference Buffer output)
A3A5R13 for a DVM reading of —6.50 £0.04 Vdc.

4. Check the output voltages of the Reference Buffers at ASASTP1 (+10.75 +0.25 Vde)
and A3ASTP2 (+10.06 +0.15 Vdc). Make repairs if necessary.

5. Connect the DVM to the YTO Pretune Output, ASA5TP3.

6. Short test point pair A2A9TP1 with an alligator clip.

7. Adjust 1.6 GHz A3A5R4 (not 1.61) to obtain a DVM reading of —4.80 £0.01 Vde.
8. Remove the clip from test point pair AZA9TP1.

9. Adjust 4.8 GHz A3ASRS to obtain a reading of —14.400 +£0.001 Vdc.

10. Tune to 4900.000 MHz and short the test point pair A2A9TP1.

11. Adjust 1.7 GHz A3ABR29 to obtain —5.100 +0.001 Vde.

12. Tune to 4800.000 MHz and repeat steps 7 through 11 until step 7 is within 0.01 Vde
and steps 9 through 11 are within 0.001 Vde of the specified value.

13. Tune to 4810.000 MHz. Verify that the clip is connected to test point pair A2A9TP1.
14. Adjust1.61 GHz A3SABR42 (not 1.6) to obtain a DVM reading of —4.830 +0.001 Vde.
15. Tune to 5000.000 MHz. Adjust 1.8 GHz A3A5R24 to obtain —5.400 £0.001 Vde.
16. Remove the alligator clip. Tune to 2000.000 MHz.

17. Adjust 2.0 GHz A3ABSR22 to obtain —6.000 +0.001 Vde.

18. Tune to 2400.000 MHz. Adjust 2.4 GHz A3A5R20 to obtain —7.200 £0.001 Vde.
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5-14. YTO PRETUNE DIGITAL-TO-ANALOG CONVERTER ADJUSTMENT (cont'd)

Procedure 19. Tune to 3200.000 MHz. Adjust 3.2 GHz A3A5R18 to obtain —9.600 =0.001 Vdc.
(cont'd)
20. At each frequency listed in the table, check the YTO pretune voltage at A3ASTP3
with the clip attached to the test point pair A2A9TP1.

Signal Generator Yoitage at A3A5TP3

Frequency (GHz} [Vde}
4.801 —4.803 £0.001
4.802 —4.806 +0.001
4.804 -4.812 £0.001
4.808 —4.824 +0.001
4.810 —4.830 £0.001
4.820 —4.860 1-0.001
4.840 -4 920 £0,001
4.B80 —5.040 +0.001

21. Tune to 4910.000 MHz and measure the voltage at ASA5TP3. The voltage should
read —5.130 £0.002 Vdc with the clip in place.

22. Remove the clip and measure the voltage at ASBA5TP3. The voltage should now
read —14.730 +£0.002 Vdec. If the voitage tolerances in steps 21 and 22 are not met,
repeat this procedure starting from step 5. Then if the voltage tolerances cannot be
met, refer to Section VIII for troubleshooting information.

5-22
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5.15. YTO DRIVER ADJUSTMENT

Reference

Description

Equipment

Procedure

Service Sheet 10.

The fundamental output of the Signal Generator is set to the maximum and minimum
frequencies and the YTO driver’s gain and offset currents are set to give specified YTO
output frequencies.

Frequency Counter ..............c.onvn. HP 5343A
NOTE
All boards must be installed in the instrument before these adjustments
are made.

On the Signal Generator, press RCL 0 and set the output level to 0 dBm.
Connect the frequency counter to the Signal Generator’s RFE OUTPUT connector.

Connect ASASTP5 (GND) to ASA7TP2 (TUN VOLT) with a clip-on jumper wire.
(This grounds the feedback voltage and opens the YTO phase lock loop.)

Tune the Signal Generator to 2000.000 MHz. Adjust A3A6R34, 2 GHz, to obtain
2000.0 +0.1 MHz on the frequency counter. Wait until the driftis minimal (approxi-
mately 30 seconds) before making this adjustment.

Tune the Signal Generator to 6599.000 MHz. Adjust A3A6R25, which is labeled
6.199 GHz, to obtain 6599.0 £0.1 MHz on the frequency counter. Wait until the drift
is minimal (approximately 30 seconds) before making this adjustment.

Repeat steps 4 and 5 until the required tolerance is obtained at both frequencies,
Disconnect ASAGTP5 from A3ATTP2.

Verify that the counter reading is within +1 kHz of the Signal Generator’'s FRE-
QUENCY MHz display at 2.0 and 6.6 GHz.
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5-16. YTO LOOP SAMPLER ADJUSTMENTS

Reference Service Sheet 11.
Service Sheet A.

The sampler is driven by a sweep oscillator and the dc output is monitored with an
oscilloscope. The sampler driver circuit is adjusted for maximum amplitude and flat-
ness over the range of the M/N loop. The sampler’s IF preamplifier is adjusted for

correct level and the frequency response is checked.

Description

SWEEP OSCILLATOR

SWEEP O0SCILLOSCOPE
QUTPUT
HORIZONTAL
INPUT
irF VERTICAL
FREQUENCY jouTPUT INPUT
COUNTER I
| STEPS, i
|
ISTEP 6
Iro A3ADJS "M/N IN"
A3A9 j
ASSEMBLY run e
101 PROBE TO A3AGASTP1 J SPECTRUM ANALYZER
TO A3ABJ2 "IF OUT” AF
=T . INPUT
S e b ote b e Baee e
© Ot ® 0 on 5288, s
——

HP 8673E SYNTHESIZED
SIGNAL GENERATOR

Figure 5-9. YTO Loop Sampler Adjustment Test Setup

Equipment Oscilloseope o .oveiii i HP 1980B
Sweep Oscillator ......... ..o, HP 86222B/8620C or HP 8340A
Spectrum Analyzer .......... ..ol HP 85668
Frequency Counter ................c..0.0 HP 5343A
500 Termination ......oiveiineinnienns HP 909A Opt 012
NOTE

An HP 8481 A Power Sensor can be used in place of the 500 termination.
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5-16, YTO LOOP SAMPLER ADJUSTMENTS (coni'd)

Procedure 1.

{cont'd)

Set the Signal Generator’'s LINE switch to STBY and disconnect the mains power
cable.

Place the A3A9 Assembly into the service position. (Refer to Service Sheet A for
disassembly procedures.)

Remove the right side cover of A3A9.

Connect a 500 termination to the A3AS8A1 Directional Coupler output, which
normally connects to AIW1,

Set the sweep oscillator’s controls for a leveled output level of 0 dBm, center
frequency range of 187.5 1.0 MHz (measured by frequency counter) and a sweep
range of 200 MHz +100 MHz.

Connect the equipment as shown in Figure 5-9. Connect the Signal Generator’s
mains power cord and set the LINE switch to ON.

Connect the sweep oscillator’s RF output to the M/N LOOP SIGNAL connector,
A3A9J5, in place of the white-orange cable.

Adjust ASA9ASC] and C2(with an insulated adjustment tool) to get an oscilloscope
display similar to Figure 5-10. Tune for maximum negative voltage and flatness
over the center two divisions. The minimum change from the reference level to the
maximum negative voltage should be 0.4 volts. (Troubleshooting Note: If the
minimum change is out of tolerance, A3A9A5Q3 and Q8 may have low gain, the
YTO feedback signal feeding the RF port of the mixer may be low, or the sampler
may be bad.)

, -~ REFERENCE

0.4
MINIMUM

187.5 MHz

Figure 5-10. Sampler Frequency Response
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5-16. YTO LOOP SAMPLER ADJUSTMENTS (cont'd)

Procedure 9.
(cont'd)

10.

11.

12.

13.

14.

15.

16.

17.

18.

18.

Short ASA7TP2 to ground to open the YT'O phase-locked loop.

Tune to 2100 MHz and disconnect the gray cable from the phase detector output,
A3A9J6. Remove the oscilloscope’s probe from ASA9A5TP1.

Connect the spectrum analyzer’s input directly to IF OUT, A3A9J2.

Set the sweep oscillator’s controls for a center frequency 0of 177.5 £1.0 MHz and set
the sweep width to 10 MHz.

Connect the sweep oscillator’s output to the M/N LOOP SIGNAL input A3AS8J5.

Set the spectrum analyzer’s controls for a 0 to 100 MHz frequency span. Set the
other controls to display the swept IF signal. The fundamental, second and third
harmonics should be visible at 30, 60, and 90 MHz, Tune the sweep oscillator
slightly to align the signals on the display.

Adjust the A3ASABRI, IF GAIN, so that the displayed IF signal at 30 MHz is +2
+1 dBm. If the level is too low, or if the levels in the following step are not within the
levels given, select a new value for C22. Values should be within the range of 120 to
150 pF, and 130 is usually the best value.

Slowly tune the sweep oscillator’s center frequency from 174 to 181 MHz and
observe the fundamental’s outputlevel. Verify that the allowablelevel variation is
not exceeded or that the power does not drop below the stated level over the
frequency range:

a. from 6 to 20 MHz, —3 dBm minimum,
b. from 20 to 30 MHz, +2 to +6 dBm,
¢. from 30 to 70 MHz, —10 dBm minimum.

Return the Signal Generator to normal operation as follows:

a. Disconnect all test equipment.

b. Reconnect the gray cable to A3A9J6 and the white-orange cable to A3ASJ3.
¢. Reverse the instructions in step 4, 3, 2, and 1.

Connect the frequency counter to the Signal Generator’s RF OUTPUT connector.

Verify that the counter reading is within +1 kHz of the Signal Generator’s FRE-
QUENCY MHz display at 2.0 and 6.6 GHz.
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ADJUSTMENTS

5-17. YTO LOOP OFFSET AND FM OVERMODULATION ADJSUSTMENTS

Reference Service Sheet 12,

Description To operate the YTO loop phase detector in the linear region, the loop offset adjustment
is set so that the foldover at the peak of the phase detector output signal just begins. The
FM overmodulation adjustment is set to the fully clockwise position to disable the front
panel FM OVERMOD status annunciator.

SPECTRUM ANALYZER TO A3AGA4TP
T T T SEe 0
HP 8673F SYNTHESIZED | f VERTICAL
SIGNAL GENERATOR ¥ 10:1 PROBE ] INnPUT
] |2 v Do
2 %9 o oo %é%%&

lHF l'é'p FM 0SCILLOSCOPE
INPUT OUTPUT] INPUT

TEST OSCILLATOR

5011 DIGITAL VOLTMETER
oUTPUT I INPUT
COAXIAL
TEE

Figure 5-11, YTO Loop Offset and FM Overmodulation Adjusiment Test Setup

Equipment Oscilloscope ....coviniviii i, HP 1980B
Spectrum Analyzer .......... .00 HP 85668
Test Oscillator ... ... HP 333bA
Digital Voltmeter (DVM) ................. HT 3456A or HP 3455A
Procedure 1. Set the Signal Generator’s LINE switch to STBY and disconnect the mains power
cord,
2. Place the A3A9 Assembly into the test position. (Refer to Sec. VIII disassembly
procedures).
Remove the ASA9A4 cover.

Connect the equipment as shown in Figure 5-11. Connect the Signal Generator’s
mains power cord and set the LINE switch to ON.

On the Signal Generator, key in RCL 0 and then set FM DEVIATION to 3 MHz.
Tune the test oscillator to 100 kHz.

Adjust the spectrum analyzer’s controls to display the carrier and the 100 kHz
sidebands.
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5.17. YTO LOOP OFFSET AND FM OVERMODULATION ADJUSTMENTS (cont'd)

Procedure 7 8. Adjust the test oscillator’s output level for the first carrier null as observed on the

(cont'd) spectrum analyzer’s display. Record the test oscillator’s output level as measured
with the voltmeter.

Vrms (V,}

9. Divide the measured value by 2.4. Readjust the test oscillator’s output level to the
computed level, V,.

v,
2.4

(Vy)

10. Connect the oscilloscope to ASASA4TP1 through a divide-by-ten probe. Adjust the
oscilloscope’s controls to view the 100 kHz signal.

11. Set the YTO loop offset adjustment A3A9A4R53, OFST, so the sinusoidal wave-
form just begins to fold over. See Figure 5-12.

NOTE
There may be two settings of A3A9A4R53 that give the proper offset.
Use the position closer to the center of the adjustment range.

TOO MUCH GFFSET CORRECT OFFSET TOO LITTLE OFFSET

Figure 5-12. YTO Loop Offset Adjustment Waveforms
12. Disconnect the oscilloscope’s probe.
13. Set the FM overmodulation adjustment A3SA9A4R30, OMOD, to the full clockwise
position. This disables the FM overmodulation circuit, to prevent erroneous

indications.

14. Return the Signal Generator to normal operation by reversing the instructions in
steps 4, 3, 2, and 1.
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5-18. YTO LOOP PHASE DETECTOR ADJUSTMENTS
Reference Service Sheet 12.

Description The gain crossover frequency of the YTO phase-locked loop is measured and adjusted
using a low frequency spectrum analyzer and tracking generator.

SPECTRUM ANALYZER/
TRACKING GENERATOR
INPUT
TRACKING
RATODR CURRENT
SopUT l . Y lpnoaa
HP 8673
SYNTHESIZED o> ) o <
SIGNAL TO
GENERATOR N\ | A3resE
I Y=—. 7 /" SPECIAL INTERCONNECT CABLE

Figure 5-13. YTO Loop Phase Detector Adjustment Test Setup

Equipment Spectrum Analyzer .........co0iiiiiinon. HP 8556A/85528,/141T
(with tracking generator)
ACCurrentProbe ........coiiiiien HP 11108
Special Interconnect Cable ............... (See Figure 5-14)

SPECIAL INTERCONNECT CABLE

Figure 5-14. Special interconnect Cable
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5-18. YTO LOOP PHASE DETECTOR ADJUSTMENTS (cont'd)
Procedure 1. Set the Signal Generator’s RF OQOUTPUT switch to ON.

2. Connect the equipment as shown in Figure 5-13. The special interconnect cable is
inserted between A3W16 (gray cable) and A3A9J6 (YTQO TUNE 1).

NOTE
When clipping the current probe around the special cable’s center con-
ductor, do not allow the metal surface to come in contact with the center
conductor connection of the SMA connectors.

3. Setthespectrum analyzer to scan from 0to 50 kHz, vertical sensitivity per division to
2 dB, scan mode to single, and set the display’s variable persistence to maximum.

4. Press the single sweep key on the spectrum analyzer.
5. Move the spectrum analyzer's input to the cable side (A3W16) of the special cable.
6. Pressthesinglesweep key. Checkthatthe gain-crossover frequency is 2042 kHz. If

the gain-crossover frequency is not correct, ASASA4R20 must be changed to set the
correct frequency; otherwise, this adjustment is complete. See Figure 5-15.

GAIN- N
CROSSOVER

LOOP GAIN (UNITY GAIN)

VOLTAGE INDUCED
IN A ONE-TURN LOCP

Figure 5-15. Spectrum Analyzer Display of Phase Locked Loop Gain

7. If ASA9A4R20 must be changed, perform the following steps:
a. Setthe LINE switch to STBY.
b. Disconnect the mains power cord.

¢. Place the ASA9 Assembly in the test position. (Refer to Section VI1II disassem-
bly procedures.)
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5.18. YTO LOOP PHASE DETECTOR ADJUSTMENTS (cont'd)

Procedure d.
{cont'd) e.

Remove the A3A9A4 cover.
Select the value of R20 using the following formula.

F1
=R1
R2 =R ( 20 kHz)

where R2 = required value for R20
R1 = present value of R20
F1 = measured frequency

for example, if

R1=6190
apnd F1=25%kHz
then
25 kHz
R2 =61
¢ ( 20 kHz)

R2 = 7730 or 7500 (closest value)

8. Install R20, reconnect the mains power cord and set the LINE switch to ON. Recheck
the gain-crossover frequency.

NOTE
The other loop parameters, phase margin and loop gain, may be checked
if the loop does not operate correctly. Loop gain is checked at 1 kHz and
should be approximately 40 dB. Phase margin is checked by disconnect-
ing the input to the ac probe, shorting the input, and pressing the single
sweep pushbutton. Phase margin should be approximately 45° and is
calculated by the following expression:

A
o= cos | 71— 10 (TG")
= 0§ 7

where 6 = phase margin

and A = ratio (in dB) of the induced voltage to the gain-crossover.
(Gain-crossover is the reference, therefore the ratio is negative.)

9. Return the Signal Generator to normal operation as follows:

a.

o o T

Set the LINE switch to STBY.

Disconnect the mains power cord.

Install the A3A9A4 cover.

Return the A3AS Assembly to its normal position.
Install the top and bottom covers.
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5-19. FM DRIVER ADJUSTMENTS
Reference Service Sheet 13.
Description The de offset of the FM integrator amplifier is set as close to zero volts as possible. Any

FM signal present on the error signal line of the YTO phase-locked loop is nulled at both
high and low FM driver sensitivities,

0SCILEOSCOPE
VERTICAL
BBT3E INPUT
SYNTHESIZER
SIGNAL
TEST OSCILLATOR GENERATOR
;:mnl nsn ] nﬁw . BIGITAL VOLTMETER
lsom FM IN INPLT
INPUT fl'l
BNG TEE
Figure 5-16. FM Driver Adjustment Test Setup
Equipment Oscilloscope .. vovvivviiiiriiiieieninnnn. HP 1980B
Test Oscillator ........cciiiiiiiieininnn. HP 3335A
Digital Voltmeter ............covvvvnnn.. HP 3456A or HP 3455A
Procedure 1. Keyin RCL 0 on The Signal Generator and set FM DEVIATION to .1 MHz.

2. With the test oscillator disconnected, connect the oscilloscope to ASATTPS.

3. Adjust A3ATR28, OFST (offset adjust), for 0.0 £0.1 Vdc display on the oscilloscope.
4. Set the Signal Generator FM DEVIATION to 3 MHz.

5. Verify that the voltage at ASATTP3is 0 +2 Vdc.
6. Connect the equipment as shown in 5-16.

7. Set the test oscillator to 5 MHz and adjust the oscillator’s output for 1.5 mVrms as
indicated on the digital voltmeter.

8. Connectthe oscilloscope to ASA7TP2. The signal displayed on the oscilloscope will
usually be less than 20 mV peak-to-peak.

9. Adjust A3A7R40, GAIN, to null any FM signal on the display.

10. Setthe Signal Generator FM DEVIATION to.1 MHz, and adjust the test oscillator
for a 0.15 output as indicated by the digital voltmeter.

11. Adjust A3A7R46, —40 GN (-40 gain), to null any FM signal on the display.
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5.20. FM ACCURACY AND OVERMODULATION ADJUSTMENTS

Reference

Description

Equipment

Procedure

Service Sheet 21.

The FM gain is set. The modulation drive is set to a level that causes FM deviation to
equal a full scale meter reading. The meter drive adjustment is set accordingly. The
modulation drive is then set to a level that causes overmodulation. The FM overmodu-
lation adjustment is set to a position that just lights the front panel FM OVERMOD
status annunicator.

LOCAL OSCILLATOR

HP 8673E SYHTHESIZED
SIGNAL GENERATOR TESTOSCILLATOR
] L_,_J § o o
pETiEE S
.
RF FMIN 500
MIXER OUTPUT
BNC TEE
" ‘t VOLTMETER
MODULATION ANALYZER
AMPLIFIER
\ INPUT

Figure 5-17. FM Accuracy and Overmodulation Adjustment Test Setup

Digital Voltmeter ............cocooviivnnn. HP 3456A or HP 3455A
Modulation Analyzer ..........ccoivivin HP 8902A
Test Oscillator ..., HP 3335A
Preamplifier .........ciiiiiiiiiiiinn HP 8447A
1Y E510) I RHG DMS1-18
Toocal Oscillator ....ooiiiiiiiin ity HP 8340A
1. Connect the equipment as shown in Figure 5-17.
2. On the Signal Generator press RCL 0. Set the instrument to the following
conditions:
Frequency ...o.oeveuiierieiinrioanernaaeanesorans 15 GHz
Qutput Level ... —20 dBm
Meter Seale ..ottt M
FM Deviation ....vvvvererinnnneirirnnnnniianrens 0.1 MHz
3. Setthelocal oscillator’s frequency to 15.1 GHz at an outputlevel of +7 dBm, with all

modulation off.
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5-20. FM ACCURACY AND OVERMODULATION ADJUSTMENTS (cont'd)

Procedure 4. Setthetestoscillator’s frequency to 100 kHz and amplitude for a voltmeter reading
(cont'd) of 0.7071 Vrms.

5. Adjust FM GAIN (A1A6R35) on the A1A6 Meter Assembly for a modulation
analyzer reading of 100.0 0.1 kHz.

8. Adjust FM MTR (A1AG6R70) for a full scale reading of 100 kHz on the Signal
Generator’s front panel meter.

7. Set the Signal Generator to the 0.03 MHz FM deviation range.

8. Verify that the Signal Generator’s front panel meter agrees with the modulation
analyzer (approximately 30 kHz).

9. Set the test oscillator’s amplitude for a voltmeter reading of 0.7425 Vrms.
10. Set FM OMOD (A1A8R54) to the extreme clockwise position.,

NOTE
Adjust FM OMOD as accurately as possible to avoid turning on the
front panel FM OVERMOD status annunciator erroneously.

11. Adjust FM OMOD (A1A6R54) in a counterclockwise direction until the FM
OVERMOD status annunciator on the Signal Generator’s front panel just turns on.
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5-21. SRD BIAS ADJUSTMENT
Reference Service Sheet 19.
Description Automated adjustment. The YIG-Tuned Multiplier (YTM) multiplies the fundamental

frequency of the YIG-Tuned Oscillator (2.0 to 6.6 GHz). Multiplication is achieved via
the Step Recovery Diode (SRD) inside the YTM. The bias voltages on the SRD control the
signal levels of the harmonics generated. Misadjusted bias voltages result in low
harmonic levels, and thus low power out in the harmonic frequency bands (6.6—18
GHz). Extreme misadjustment can cause YTM spurious oscillations and poor pulse
shape in pulse modulation mode.

The SRD bias adjustment procedure consists of setting both the source and gate bias
voltages of the SRD bias FET. There are three source voltage adjustments; one for each
frequency band. There are four gate voltage adjustments; two for each of the harmonic
bands. The adjustment is performed as follows:

a. Source and gate de bias voltage values are entered into the controller as shown in
Figure 5-18. The bias voltages are listed on the YTM label located inside the Signal
Generator near the A2A5 assembly on the A2 Controller chassis. The question mark (?)
is used as a prompt to indicate when and where data should be entered.

ﬁ’T;i I:-E: 1R% RN i )
BER crw zerield SOURCE

TSR LOUKLE VOLTAGE

-9 RTA GHTE
PROMPT
GATE VOLTAGE AT - o GATE VOLTAGE AT

- ; D5 SOURTE

COWEST FRequEncy B Fod o Dls5n ZRSE HIGHEST FREQUENCY
IN BAND IN BAND

CEHD LIHE' RFTER ERCH

Figure 5-18. Format for Entering SRD Bias Voltages

b. Source voltages for each band are adjusted. Band 1(2.0t0 6.6 GHz) source voltageis
always set to 3.80 £0.01 Vdc. Band 2 (6.6 to 12.3 GHz), band 3 (12.3 to 18.0 GHz) source
voltages are set to within £0.001 Vdc of the voltage listed on the YT'M label. After the
source voltages are adjusted, the results are printed.

¢. Gate bias voltages are adjusted for bands 2 and 3. Four rectangles are drawn on the
controller screen, each one representing an adjustment. The center of the rectangle
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5-21. SRD BIAS ADJUSTMENT (cont'd)

Description represents the entered gate voltage. The flashing “X”, which represents the error from
(cont'd) the entered gate voltage, is adjusted to within one-half division of the rectangle center.
See Figure 5-19.

B2 HICA!AARTY B: LN ARL1AREAL

ERROR FROM ENTERED
o] el Y cATEVOLTAGE
T =% entered

EZ Hx;ﬁ%?&i{_ﬁ' 3 TYEELES GATE VOLTAGE

i

N
l

Figure 5-19. Gate Vollage Adjustment

After the gate voltages are adjusted, the results are printed.

NOTES

If a gate voltage cannot be adjusted, check the controller printout of the
entered SRD bias voltages and verify that the gate voltages were
entered correctly. The center of the rectangle represents the gate voltage
that was entered into the controller.

Gate voltages can be checked manually by measuring dc voltage at the
lowest and highest frequency of each band. These voltages should
correspond to the voltages on the YTM label.

. HP 8673E SYNTHESIZED
HP-1B CONTROLLER SIENAL GENERATOR

DIGITAL VOLTMETER =10
s O D cooc
CRE i R

Figure 5-20. SRD Bias Adjustment Test Setup
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5.21. SRD BIAS ADJUSTMENT (cont'd)
Equipment Digital Voltmeter ........ouvioeeoammneieransn. HP 3456A or HP 3455A
HP-IB Controller ....coiirriiniieaancrennns HP 858 /00085-15002/00085-15004/
00085-15005
Test Cassette ..o vrrriiecreaaaeicinaanaaras HP 11726-10002
Procedure 1. Connect the Signal Generator and voltmeter to the controller via the HP Interface
Bus as shown in Figure 5-20.
9 FEnsure that the Signal Generator’'s HP-IB address is set to 19 and that the volt-
meter’'s HP-IB address is set to 22.
3. Load and run the test program “EXEC”, if the Main Menu, Figure 5-2, is not
presently displayed. Instructions can be found in the paragraph titled “Automated
Adjustment Procedures” in this section.
4. After the program is loaded and the main menu is displayed, press k1 to run the
SRD bias adjustment program.
5. Instructions for the remainder of the procedure will be displayed on the controller

screen. The program will indicate when the SRD bias adjustment has been
completed.
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5-22. YTM TUNE ADJUSTMENT

Reference

Description

Service Sheets 14, 16, 17, 20, and 22.

Automated adjustment. The YIG-Tuned Multiplier (YTM) is swept approximately
200 MHz above and below the Signal Generator’s set RF output frequency. The YTM
pass band is adjusted so that its center frequency tracks the desired YTM output
frequency over its entire range.

If the YTM tuning is out of adjustment, the bandpass filter either attenuates the YIG
Tuned Oscillator (YTO) signal more than normal, resulting in low output power, or
insufficiently filters signal harmonics, In addition, 2 misaligned YTM can cause poor
pulse shapein pulse modulation mode. The YTM tune adjustment should be performed
whenever the YI'M or associated cireuitry has been repaired or whenever low output
power or high harmonics exist.

The YTM tune adjustment is performed as follows:

a. Preliminary adjustments are made. These include setting the +12.4 voltage refer-
ence, setting the peaker DAC input bits low via the Special Function learn mode,
adjusting “INT 0S”, disabling the power clamp circuit, and setting the front panel
CAL control.

b. The oscilloscope display is calibrated to monitor the detected output of the YTM.

c. YTM tuning is adjusted by eentering the YT'M response peak on the oscilloscope
display (see Figure 5-21). Adjustments are made at the highest and lowest frequencyin
each band. In addition, band 3 is adjusted at “breakpoint” to correct for tracking
deviation at the higher frequencies.

PEAK -

Figure 5-21. Gptimum YTM Response

d. FEach band is swept to check the YTM tracking response of its passband after
adjustment,
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5.-22. YTM TUNE ADJUSTMENT (cont'd}
Note; HP-1B
control of
HP-18 CONTROLLER oscilloscope
18 CONTROLL < @ °p‘§“a’ 0SCILLOSCOPE
CHAN CHAN 2
TO TO
ATAZCEH ATASTP4
BIGITAL VOLTMETER

Equipment

Procedure

E}
juas | g -7 Soem—
o0 o 0 oannOoocCoann
i ocoempO0DD 0N CIDODCSED
&6y Bosne £ wESE (O
© b® & G oo @Gt o

> N
RF}  HP B673E SYNTHESIZED
OuUTPUT SIGNAL GENERATOR

500 TERMINATION

Figure 5-22. YTM Tune Adjustment Test Setup

Digital Voltmeter ...........oooviiiiiiinenans HP 3456A or HP 3455A

OscilloSCOPE . vvvivreeiiriirraracaeannns HP 19808

BOO Termination . ...cccveeneransrarrreencaaens HP 909A Opt. 012

HP-IB Controller ........cviviinirnnmerennnnens HP 85B/00085-15002/

00085-15004/00085-15005

Test Cassette ...ovvvriineerrniiacrraninnnsso HP 11726-10002

1. Connect equipment as shown in Figure 5-22.

9. Ensure that the Signal Generator’s HP-IB address is set to 19, that the voltmeter’s
HP.IB address is set to 22, and the oscilloscope’s address 1s set to 07.

NOTE
The use of a remotely controlled oscilloscope is optional. The test will run
with either a manual oscilloscope or @ remotely controlled HP 1980B.

3. The YTM adjustment program can be loaded by either of two methods: a) by using
the SRD adjustment program “Load next test” function or b) by loading and
running the “EXEC” program to display the Main Menu, Figure 5-2.

4. After the “EXEC” program is loaded and the Main Menu is displayed, press k2 to
run the YT™M tune adjustment program.

5. Instructions for the remainder of the procedure will be displayed on the controller

screen. The program will indicate when the YTM tune adjustment has been
completed.

NOTE
Perform the procedure titled “Clamp Adjustment” after completing this
adjustment.
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5-23. CLAMP ADJUSTMENT
Reference Service Sheet 20.
Description The power clamp circuitis used to limit power in band 1 (2.0 to 6.6 GHz) below the level

where YIG-Tuned Multiplier (YTM) spurious oscillations (squegging) occur. Spurious
oscillations vary with each YTM and with frequency, but generally occur at high power
levels (>12 dBm) and at frequencies within band 1. The clamp level is adjusted to
prevent spurious oscillations for all specified operating modes. The YTM is then
checked for absence of squegging.

2 HP B673E SYNTHESIZED
POWER METER HP-IB CONTROLLER SIGNAL GENERATOR
) _ sl 8 s
HEIB A HP-18 4 o 875 B3R B gEEE P
p® & & ose OBSEe o
-
L RFE OUTPUT
| —_)
POWER
SENSOR

Figure 5-23. Power Ciamp Adjustment Test Setup

Equipment PowerMeter .............coviiiiiinina... HP 436A
Power 8ensor .....vvviiiiiii e HP 8481A
HP-IB Controller ........................ HP 85B/00085-15002/
00085-15004 /00085-15005
Test Cassette...........cviiiiienan.. HP 11726-10002
Procedure 1. Calibrate the power meter to the power sensor.

2. Connect the equipment as shown in Figure 5-23. Ensure that the Signal Generator
and Power Meter HP-IB addresses are set to 19 and 22 respectively.

3. Set CLAMP (A1A3R51) on the Function Assembly fully clockwise for maximum
clamping effect.

4. On the Signal Generator, press RCL 0; set FREQUENCY to 6 GHz, LEVEL to 0
dBm, and ALC DIODE to on.

5. Set the CAL control on the Signal Generator’s front panel fully clockwise.
6. Setthe power meter’s cal factor for 6 GHz correction.
7. Adjust CLAMP counterclockwise until the power meter reads +11.0 £0.2 dBm.

8. Set Signal Generator to Internal ALC and +13 dBm output level.
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5-23. CLAMP ADJUSTMENT (cont'd)
Procedure 9. Setthe Signal Generator’s frequency increment to 50 MHz. Then, press the FREQ
{cont'd) INCREMENT @ key to tune down in frequency across band 1 (6.6 to 2.0 GHz)

while observing the power meter reading. If the power changes suddenly by several
dB while changing frequency, the Signal Generator has entered the spurious
oscillation (squegging) mode. Decrease the clamp level in 0.5 dB increments at 6
GHz, each time setting the RF key to OFF momentarily and starting the CLAMP
adjustment from its fully clockwise position. Repeat this step until no squegging
exists.

NOTE
1t should not be necessary to set the clamp level lower than +10 dBm.

10. Record this level below for use as a reference.
dBm

Checking the YTM Performance and Maximum Available Power

11. If the Main Menu, Figure 5-2, is not present on the controller screen, load and run
the “EXEC” program. Instructions can be found in the paragraph titled “Auto-
mated Adjustment Procedures” in this section.

12. When the Main Menu, Figure 5-2, is displayed, press k6 to run the “Utilities”
program. The Utility Menu, Figure 5-24, will be displayed.

¥y UTILIYTY PROGREN 443
Thiz Froaram Frovides FoUTliass
far cheskina MAX POWER. HR-IE.
and starina PGWER SENSOR
CALIBRPATION 3ATH.

e PREDS ROYEY TO SELECT GHE
GF THE FOLLOWING ROuUTINESS
MAY, POWEF TEET

HFE-TE TEZY

THANGE oF AGL CAL

END ALL UTILITIES RND
RETURN YOt EREC

k1=
k2=
k2=
(®=

MAXPHE  HF-TE AL FAL

Figure 5-24. Utility Menu
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5-23. CLAMP ADJUSTMENT (cont'd)
Procedure '
{cont'd) 13. The maximum available unleveled power will be measured and plotted asin Figure

5-25, If maximum power is lower than the typical specs shown on the graph, then
refer to Section VIII, BD5 for troubleshoosting.

FoaTee R TOFEAR OH
-

Levels
- I
G 4 En
<8 B 1T OZZ

g F 4 9%

T F
FEFF
LIMIT

Il PR
£ 16 14
FEED. LhHz»

(!i ke SF:% 43 |1

Figure 5-25. Maximum Power Piot
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5-24. FLATNESS AND ALC ADJUSTMENTS

Reference

Description

Service Sheets 14, 17, 19, 20 and 22.

Automated adjustment.The flatness adjustments compensate for power variations
caused by RF output cables, the attenuator, the crystal detector, and the directional
coupler. Misadjusted flatness can cause large variations in power level as frequency
changes.

The ALC adjustments include centering the ALC loop error voltage within the unlev-
eled detector range, adjusting the AM carrier level, and calibrating the ALC log amp
curve. Misadjusted ALC can cause poor AM performance, high level accuracy errors
and LVL meter errors.

Flatness. The flatness adjustment procedure is performed as follows:

a. Theprogramruns a flatness plot of the Signal Generator, which is displayed on the
controller screen.

b. The program calculates and draws the specification lines and calculates and
displays the slope for each of the four flatness regions.

¢. A copy of the flatness plot is printed. See Figure 5-26.

EFFOR gE

B SRRV =y

Ao ALl AT £ LHZ
.2 SRVE FRIKTCQUT FOF AL ADJIST

(EI ki !{Ef k8 !H[ 4] !(Ef ke !

Figure 5-26. Typical Flatness Plot Before Adjustment

d. Three axes representing the slope adjustment for each flatness region, are drawn
on the controller screen (see Figure 5-27). The center of each axis represents zero error
(the optimum slope for that region). The “X" is adjusted as close as possible for zero
error.
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5-24. FLATNESS AND ALC ADJUSTMENTS (cont'd)

Description
(cont'd)

‘X CALBORTE

——- o] ot ]

e
e b e e — —oaessmsprt et et ey ]

Figure 5-27. Flatness Adjusiment Bisplay

e. After the flatness adjustments are made, the controller will print a new flatness
plot. Included on the plot is an ALC adjustment frequency that is used in the ALC
portion of this adjustment procedure.

ALC. The ALC adjustment procedure is performed as follows:

a. The front panel meter’s mechanical zero is set for a mechanical indication of
exactly zero on the lower scale.

b. The ALC adjustment frequency, provided on the flatness plot printout, is entered
into the controller,

¢. The ALC loop error voltage is centered within the unleveled detector’'s window.

d. AM carrier level (with no modulation input) is set to the same power level as the CW
level (AM off).

e. Vernier and meter circuits are adjusted.

f. The overrange adjustment is set to obtain the same RF level in and out of the
overrange mode.

g. Theinternal ALClog ampis adjusted to produce an output voltage proportional to
the log of the detected input power (in Watts) at all levels. This ensures that the proper
output power level will be obtained across the full vernier range.

h. The external ALC log amp is adjusted to minimize de offset and to center the
operating range of the external leveling circuitry.
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5-24. FLATNESS AND ALC ADJUSTMENTS (cont’d)

Equipment

Procedure
(cont'd)

HP-IB CONTROLLER

POWER METER

BIGITAL VOLTMETER
L HP-IB CHP-IB.
U POWER
. SENSOR
-l
\E QUTPUT HP BHTIE SYNTHESIZED
SIGNAL GENEBATOR )
Figure 5-28. Fiatness and ALC Adjustment Test Setup
Power Meter ....ovvneiiiiierninaaanninnnns HP 436A
POWEY SOIMBOT « .t vrnrennrirasnsersrseonosisan HP 8481A
Digital Voltmeter ... ...t HP 3456A or HP 3455A
HP-IB Controller with Optional ROMs.......... HP 85B/00085-15002/00085-15004/
00085-15005
Test Cassetle .. .vvetirnrranneariroreenaeerasns HP 11726-10602
NOTE

Ifeither flatness or ALC requires adjustment, both adjustments must be
performed. Flatness should be adjusted first because it affects level
accuracy at most frequencies.

1. Setthe Signal Generator’s HP-IB address to 19, set the voltmeter’s HP-IB address
to 22, and set the power meter’s HP-IB address to 13.

Calibrate the power meter to the power sensor.

Connect the equipment as shown in Figure 5-28.
Key in RCL 0 and select AM meter mode.

Adjust the mechanical meter zero to give an indicator of zero on the lower scales.

o e W N

Load the test program “EXEC” if the Main Menu, Figure 5-2, is not presently
displayed. Instructions can be found in the paragraph titled “Automated Adjust-
ment Procedures” in this section.

7. After the program is loaded and the Main Menu is displayed, press k3 to run the
Flatness and ALC adjustment program.

8. Instructions for the remainder of the procedure will be displayed on the controller’s
screen. The program will indicate when the flatness and ALC adjustments are
completed.




Ad)ustments HP B673E

ADJUSTMENTS

5-25. AM BANDWIDTH ADJUSTMENT
Reference Service Sheet 14.

Description ALCloop gain is adjusted separately for each band to optimize ALC loop stability, level
switching speed, and AM bandwidth. Each band is scanned in small steps to determine
where maximum rolloff and peaking ocecur in the ALC response. The bandwidth is then
adjusted to optimize the above three performance parameters. '

SPECTRLM ANALYZER

HP B673E SYNTHESIZED
TOA1A2c6Y  SIGNAL GENERATOR

=l J8 e
TRACKING 3] T B G660 S000 600
GEN OUT e R
[l o @ & pp GRECE o
T
RF OUTPU"{i’ AM IN
500
TERMINATION
Figure 5-28. AM Bandwidth Adjustment Test Setup
Equipment Spectrum Analyzer ...................... HP 8556A/8552B/141T
500 Termination ..........cccovvnnneenen.. HP 908A Opt. 012

Procedure 1. Connect the equipment as shown in Figure 5-29,

2. Key in RCL 0 and then set the Signal Generator to the following conditions:

Start Frequency .....ooovvviiinninnnnnn., 2 GHz
Stop Frequency ....ovveeevrivinennnnnnns. 6.6 GHz
Step Size ... 10 MHz
Output Level ..............cvuiiiin... 0 dBm
AMMode ..o e, 100%
MeterScale .......ooiiiiiiniiininenn .. AM
AUTOPEAK ... .. Off
NOERMAL/BYPASS . ... . e NORMAL

3. Center the following adjustments: Bl (A1A2A1R61), B2 (A1A2A1R59) and B3
(ATAZA1R58),

4. Adjust the tracking generator level on the spectrum analyzer so that the Signal
Generator’s meter reads approximately 30% AM.

5. Change the Signal Generator’s meter mode to LVL.

6. Set the spectrum analyzer’s vertical sensitivity to 2 dB per division. Adjust the
spectrum analyzer’s log reference level and linear sensitivity to set the left portion of
the displayed signal on a convenient CRT graticule line (two or three divisions from
the top of the screen). This represents the reference level for determining AM roll-off.

7. Using the manual sweep mode, tune the Signal Generator from 2.0—6.6 GHz in 10
MHz steps to determine where the sharpest roll-off occurs in the AM response. This
corresponds to the highest negative difference in level at the far right of the display
(200 kHz) as compared to the reference at the left side (0 kHz).

5-46



HP 8673E

Adjustments

ADJUSTMENTS

5-25. AM BANDWIDTH ADJUSTMENT (cont'd)

Procedure 8,
(cont'd)

10,

11,

12.

13.

14.

15.

16.

17.

18.

When the sharpest roll-off frequency is found, vary the Signal Generator’s output
jevel from —10 to +8 dBm to determine at what level the sharpest roll-off occurs.

At the worst-case roll-off frequency and level, adjust B1 (ATA2A1R61) to set the AM
roll-off to —3 dB at 200 kHz as displayed on the spectrum analyzer.

Vary the output level from —10 to +8 dBm to determine at what level the sharpest
peaking occurs.

Ifthis peaking level exceeds +2dB with respect to 0 Hz, readjust B1to obtain +2dB.

Return to the frequency and level of maximum roll-off and verify that the roll-off
does not exceed —3 dB at a 100 kHz rate.

NOTE
The other two bands (B2 and B3) are adjusted in a manner similar to
band 1 (Bl). Perform steps 13 through 17 for each adjustment listed in
the table.

For each adjustment, tune the Signal Generator over the corresponding range
listed in the Frequency Tuning column of the following table, Determine where the
sharpest roll-off occurs in the AM response.

Adj Reference Frequency Tuning
Name Designation {in 10 MHz steps] Dutput Lovel
B2 ATAZA1IRSY 6610 to 12300 MHz —10to +5 dBm
12310 to 16000 MHz —10 to +8 dBm
=4
B3 ATAZAIRSS 16010 o 18600 MHz ~10 to +8 dBm

When the sharpest roll-off frequency is found, vary the Signal Generator’s output
level over the appropriate range listed in the Output Level column of the table.

At the worst-case roll-off frequency and level, set the appropriate adjustment for
AM roll-off of —3 dB at 200 kHz as displayed on the spectrum analyzer.

Vary the outputlevel over the range used in step 13 to determine at what level the
sharpest peaking ocecurs.

If this peaking level exceeds +2 dB with respect to 0 Hz, readjust the adjustment
for +2 dB,

Return to the frequency and level of maximum roll-off and verify that the roll-off
does not exceed —3 dB at a 100 kHz rate.
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5-26. AM ACCURACY AND METER ADJUSTMENT

Reference Service Sheets 20 and 21.
Description The AM log amp is adjusted for calibrated AM depth accuracy and the AM meter circuit
is adjusted for accurate indication of AM depth.
LOCAL OSCILLATOR HP 8673 SYNTHESIZED
SIGNAL GENERATOR TEST OSCILLATOR

J 60002

VOLTMETER

MODULATION ANALYZER

AMPLIFIEER

\ INPUT

Figure 5-30. AM Accuracy and Meter Adjustment Test Setup

Equipment Digital Voltmeter ...........ciiiiiiiis. HP 3456A or HP 3455A
Modulation Analyzer .................... HP 8902A
Amplifier ... ... i HP 8447A
Test Oscillator .. ... iiiiiiiiiiinna... HP 333bA
3 1 €5 RHG DMS1-18
Local Oscillator .........ovviviiicnnnnnne. HP 8340A
Procedure 1. Connect the equipment as shown in Figure 5-30.
NOTE

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

2. OntheSignal Generator press RCL 0. Set the instrument to 2 GHz, —25 dBm output
level, 100% AM, and AM meter scale.

3. Setthe local oscillator to 2.07 GHz at +5 dBm.
4. Setthetest oscillator’'s amplitude for a voltmeter reading of 0.5303 Vrms at 1 kHz.

5. Adjust AM CAL (A1A3R83) on the Function Assembly for a modulation analyzer
reading of 73.00 £0.01% AM depth.
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5-26. AM ACCURACY AND METER ADJUSTMENT (cont'd)

Procedure NOTE
{cont'd) AM CAL is set to 73% AM instead of 75% AM to compensate for internal

temperature variations. With the covers installed the actual 75% AM
corresponds to the meter reading of 75% AM.

6. Adjust AM MTR (A1A6R84) on the meter assembly so that the signal generator’s
meter reads exactly 75% on the middle scale.
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5-27. PULSE MODULATION ADJUSTMENT
Reference Service Sheets 15, 17, and 22,

Description The pulse clamp circuitry is adjusted to the low level dynamic range of the internal
ALC detector circuitry in pulse mode. This prevents excessively long response times at
low duty cycles. The maximum output of the Pulse Amplitude Control (PAC) DAC is
adjusted with all DAC bits set high. This affects the range and resolution of the YTM
bias sensing that supplies the input to the pulse amplitude control (PAC) circuit. The
YTM injected pulse width is adjusted to provide pre-biasing of the YTM step-recovery
diode at the proper time. The series pulse width adjustment is set so as to not conflict
with the shunt pulse. The relative timing between the series and shunt pulses is critical
for proper modulation performance. The ALC sample pulse timing is adjusted to select
the optimum time period for which the ALC loop is activated for pulse purposes. The
ALC sample pulse fine adjustments are set to minimize the difference in power between
CW (continuous wave) and pulse modes at minimum pulse width. The minimum pulse
width indicator circuit is adjusted to turn on the ALC UNLEVELED status annuncia-
tor when the pulse width becomes less than 100 ns.

Equipment Digital Voltmeter ........................ HP 3456A or HP 3455A

Oscilloscope ....vvvvvnvniiiiiniiininn.. HP 1980B

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

HP-IB Controller ........................ HP 85B/00085-15002/

00085-15004/00085-15005

Crystal Detector ...............cco.ou0.., HP 08673-60083

Test Cassette..........oviiinninnnn... HP 11726-10002

Shunt Adapter ...............ccoviineran.. Fabricated Locally (see Figure 5-34)
Procedure Pulse Clamp and PAC DAC Sensitivity Adjustments

1. Set the Signal Generator’s HP-IB address to 19.

2. Connect the equipment as shown in Figure 5-31.

3. Load the test program “EXEC” if the Main Menu, Figure 5-2, is not presently
displayed. Instructions can be found in the paragraph titled “Automated Adjust-
ment Procedures” in this section.

4. After the program is loaded and the Main Menu is displayed, press k4 to run the
“Pulse” adjustment program.

5. When the Pulse adjustment program appears press k1, DACSENS, to select the
PAC DAC adjustment routine.

6. Instructionsforthe remainder of the procedure will be displayed on the controller’s
screen.
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5-27. PULSE MODULATION ADJUSTMENT (cont'd}

Procedure
{cont'd)

KP-i8 CONTROLLER

IHP 8673E SYNTHESIZED
ATASTP2

SIGNAL GENERATOR

OIGITAL VOLTMETER

INPUT

Figure 5-31. PAC DAC Adjustment Test Setup

YTM Injected Pulse Width Adjustment

NOTE

This adjustment is not critical and is being reserved for future options.

7. Set YPW (YTM PW A1A4R19) to the center of its range.

Series Pulse Width Adjustment
8, Connect the equipment as shown in Figure 5-32.

Procedure

9, Set the pulse generator to the following settings:

Pulse Period Range .......... 20 ns — 1 us
Pulse Delay Range ........... 35ns — 1 us

Pulse Width Range
Pulse Double/Norm ................
Output Norm/Compl ...............

.......... 10ns — 1 us
Norm

Amplitude Range ............. 4 - 10 Vpk
Offset (u Output) ..........ciievann. Off

Int Load .....

PULSE
GENERATOR

OUTPUT
(+}

........................

10:1 PROBE TO A1A4TP1

,ﬂ- T —— e Co— -l-llmm\

iHP 8673F SYNTHESIZED

SIGNAL GENERATOR

] STEP 8

0SCILLBSCOPE

VERTICAL
\STEP 134 INPUT

Figure 5-32. Series Pulse Width Adjustment Test Setup
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5-27. PULSE MODULATION ADJUSTMENT (cont'd)

Procedure 19. Set the oscilloscope’s vertical input to DC ecoupled, 50 ochm impedance and adjust

(cont'd)

11.

12.
13.

14.
15.
16.

17.

the pulse generator’s amplitude for a 5V peak-to-peak signal, the pulse period to
1 us, and the pulse width to approximately 200 ns using the waveform displayed on
the oscilloscope.

Connect the cutput of the pulse generator to the PULSE IN connector on the Signal
Generator,

Set the oscilloscope’s input to AC mode, 1 M impedance.

Connect the input of the oscilloscope to A1A4TP1 using a 10:1 high frequency
probe.

Set the oscilloscope’s vertical sensitivity to 0.1V per division.

On the Signal Generator, set the frequency to 6.6 GHz and select PULSE NORM mode.

Adjust the pulse generator’s pulse delay to center the pulse waveform on the oscillo-
scope display.

Adjust SPW (SER P A1A4R25) to obtain the waveform shown in Figure 5-33.

P

e Y £

J\\\
| OPTIMUM TIMING
AND MINIMUM REFLECTIONS

[ T

Figure 5-33. Series Pulse Width Waveform

M

ALC Sample Pulse Adjust

18.
19.
20.

Set MPW (Min PW A1A4R9) fully clockwise.
Set the pulse generator’s pulse period to 1 us and the pulse width to 98 ns.

Connect a 10:1 high impedance probe from the channel 1 input of the

oscilloscope to A1A4TP14 (SMPL).
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5-27. PULSE MODULATION ADJUSTMENT (cont’d)
Procedure 21. Set the Signal Generator’s frequency to 6.6 GHz and PULSE NORM mode to on.
(cont'd)

99. Set the oscilloscope to the following conditions:

Channel 1 Channel 2 Dispiay Modes

2 V/Div 005 V/Div  Vert Disp: Alt
dc coupled dc coupled Horiz Disp: Main
5041 Sweep Mode: Auto

Main Trig: dc, ext
Time/Div: 0.05 us

93. Connect channel 2 to the shunt adapter (Figure 5-34) output as shown in Figure
5.35. The cable between the oscilloscope and the shunt adapter must not be longer
than 24 inches.

NOTE
The shunt adapter can easily be fabricated using 2 BNC connectors
and a 147 ohm resistor as shown below.

LUG %" 1.D. HP PART NO. 0360-1190 {2)

FEMALE BNC CONNECTOR
HP PART NO. 1250-0118

LOCKWASHER %" {.D.
HP PART NO. 2180-0016 (2)

14702 1% 1/8W RESISTOR
HP PART NO. 0698-3438

MALE BNC CONNECTOR

Figure 5-34. Puise Shuni Adapter

24. Set the Signal Generator’s output level to +10 dBm.

25. Adjust channel 2 vertical sensitivity for maximum vertical deflection.

26. On the pulse generator, set the pulse period to approximately 1 us and the pulse
width to 100 =3 ns using the displayed RF detected pulse waveformon channel 20f
the oscilloscope.

97. Switch the Signal Generator between PULSE NORM and PULSE OFF modes.
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5-27. PULSE MODULATION ADJUSTMENT (cont'd)

Procedure
{(cont'd)

28,

29.

30.

31.

32,

o I+ ooo
g foer = Eose
o] 0@ & G =0 EEBEc s
TRIGGER PULSE RF PULSE CHAN CHAN TRiIGGER
ouT CuT CUTPUT N 1 2 IN

PULSE HP BB73Et SYNTHESIZED A
GEMERATOR SIGKAL GENERATOR OSCILLOSCOPE
e | e —

| S
CRYSTAL SHUNT
DETECTOR ADAPTER

Figure 5-35. ALC Sample Pulse Adjustment Test Setup

Adjust TE (A1A4R43) to minimize the difference between PULSE OFF and
PULSE NORM modes. The modes should be within +1 dB of each other on the
scope display. (Note: the display can be calibrated to show +1 dB by using the
output level vernier control and the HP 8673E LEVEL dBm display).

Set the Signal Generator’s output level to —10 dBm or the lowest power out that will
give atleast 4 divisions of deflection on the oscilloscope’s 1 mV/div range. Change
oscilloscope channel 2 coupling to de (switch out of 50(} mode).

NOTE
The closer the adjustment point is to —10 dBm output power, the more
accurate the measurement becomes as long as a four division deflection is
maintained.

Readjust the oscilloscope’s channel 2 vertical sensitivity for a display greater than
4 divisions.

Adjust LE {A1A4R52) to minimize the difference between PULSE OFF and
PULSE NORM modes.

Repeat steps 24 through 31 until the error is minimized at both power levels.
Remember to use de 50() coupling when making the high output level adjustment.

NOTE
Try to adjust sample pulse as wide as possible while not sacrificing
accuracy in order to do so. See Figure 5-36.
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5-27. PULSE MODULATION ADJUSTMENT (cont'd}

Procedure
(contd) CHANNEL 2 — =
DETECTED PULSE
CHANNEL 1 ~
50%
OF PEAK SAMPLE PULSE
AMPLITUDE (ATA4TP14)

. et~ 30 115

Figure 5-36. ALC Sample Pulse Waveform

Minimum Pulse Width Indicator Adjustment
33. Setthe Signal Generator to PULSE NORM mode and output frequency to 6.6 GHz.

34, Set MPW (MIN PW A1A4R9) fully clockwise.

35. Set the pulse generator’s pulse period to approximately 1 us and the pulse width to
80 +3 ns using the oscilloscope display.

36. Adjust MPW (MIN PW A1A4R9) in a counterclockwise direction until the Signal
Generator’s front panel ALC UNLEVELED status annunciator just turns off.

37. Setthe pulse generator’s pulse width vernier fully clockwise, then slowly rotate it
counterclockwise. The ALC UNLEVELED status annunciator should turn on after
the pulse width narrows to less than 100 ns.
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5-28. PULSE AMPLITUDE CONTROL ADJUSTMENT

Reference
Description

Service Sheet 19

Automated adjustment. The amplitude of the YTM Bias pulse affects rise time, over-
shoot, and general pulse shape of the pulse modulated microwave carrier. This ampli-
tude is controlled by the pulse amplitude control (PAC) voltage. T'o maintain good pulse
shape over the Signal Generator’s full frequency and output level range, the PAC
voltage must be adjusted properly. The required PAC voltage will vary with both
frequency and output level setting of the Signal Generator. The level of the PAC voltage
in each harmonic frequency band is controlled by a slope and offset adjustment. The
label for each adjustment is as follows:

Frequency: Band 2 Band 3

Adjustment: B2 OF B3 OF
B2 8L B3SL

Pulse Program Menu

The PAC voltage adjustment is computer assisted and runs on an HP 85B controller. To
run the program, load the “Autost” file on the Test Cassette, HP Part No. 11726-10002.
Press run when loaded. After the “EXEC” Program Main Menu is digplayed, press the
special function key k4, PULSE. This will load and run the Pulse adjustment routine.
The following Pulse Program Menu will then be displayed.

vEY PULSE PROGRAN MEMd 3%X

-=-=-3PRESS R KEY TO SELECT OnE
OF THE FOLLOWING ROUTINES,

LAEC SERIZITIVITY ADIISTMENT
FULSE AMPLITUDE CORTROLCPAC)
BEAND SELECY

21T AMD RETURN TO 'EXECS
PRECFAN

Figure 5-37. Pulse Program Menu

The user then selects k3, Band. After k3 is pressed a new menu (Figure 5-38) will be
displayed.
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5-28. PULSE AMPLITUDE CONTROL ADJUSTMENT (cont'd)

$t FULLE &pPLITUDE COMTROL 3
SHHD SELECT mMERU

—w— FEETI A FEY T SELECT OHE
OF THE FOLLOWING RunTinES.

22 FAL ADIUSTHMERT FOF Eanl 2
T= FAL HDUIUSTRENT FOF &AND 2

ERD FAC RDIJSTHMERTL ALl
RETUPH TO FPREVIOU: AEHU

GI (7 ME{ 2 Mr i M[ i3 !

Figure 5-38. Pulse Amplitude Conirol Band Select Menu

The user can then select Bands 2 or 3 PAC adjustment. The adjustment procedure for
each band is identical, therefore the following discussion for Band 2 applies to both

bands.

Band 2 Adjustment

The user then selects k2, PAC 2, for the Band 2 adjustment. Key k31is selected for Band 3
adjustment. The following PAC Adjustment Menu will then be displayed.

¥4 FAC ADJUTTMEMT MEHU #43

-~ PREZE A KEY T SELECT aHiE
OF THE FOLLOWING #OuviNES:

1= MEASUFE BIAS 2 VGLTARGE

2= MEAIUFE FRO VOLTHAGE

2= COMPUTE . DISPLAY HND ARDJ
Fop OFTImum S OFE

k4= COMPUTE. DISPFLAY AND ARDJ
FOF OPTIMUM OFFSET

5= CHECK PULSE PERFORMANCE

vE= ADD SAMPLE POINMTS FORE LLAOF

0= RETUPHN T BAND SELECT BENL

SORN ADD --JFREV

BIASE FAC EIN [

[E{ 3 !

Figure 5-39. PAG Adjustment Menu
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5-28. PULSE AMPLITUDE CONTROL ADJUSTMENT (cont'd)

BIAS 2

The user then selects k1, BIAS 2. This routine will first set the Signal Generator to the
highest frequency in the band (example 12.3 GHz for Band 2). Next it will measure and
store the YTM Bias 2 voltage at two different output level vernier settings, —10 dBm
and +8 dBm. Thesetwo Bias 2 voltage levels will be used later to calculate and plot the
optimum settings for the PAC voltage slope and offset adjustments.

PAC

The user then selects k2, PAC. The controller will then set the Signal Generator to the
PULSE NORM mode and the user will view the detected pulse modulated signal on the
oscilloscope. The user then adjusts the PAC voltage using either B2OF or B2SL pots to
obtain the optimum pulse shape. The puise shape should be as flat as possible with
minimum overshoot and rise time. The user can observe the PAC voltage change on the
DVM while adjusting OF or SL pots.

The PAC voltage is adjusted initially at one frequency for two power level settings (for
example, 12.3 GHz at —10 dBm and +8 dBm). The optimum PAC voltage found by the
user for these two points is then measured and stored by the coniroller when the
‘CONT’ key is pressed.

The controller then uses these two PAC voltages to compute the optimum slope and
offset settings for all frequency and output levels. The user will then be guided to these
desired settings in the SL, k3 and OS, k4 routines. This will result in the most optimum
PAC voltages providing the best possible pulse shape, at all instrument sampled
frequency and output levels.

SL

The user then selects k3, SL. The controller switches the instrument between two output
levels continuously and measures the PAC voltage at each level. It will then compute
the real-time slope and display the slope error from the optimum computed slope. To
observe the slope error, the user views the DVM and notes the reading during the time
that the DVM is in “External Trigger Mode”. All other readings must be ignored. The
reading displayed will be a dimensionless number representing the slope error. The
slope pot for that band is then adjusted for 0.00 £0.005 on the DVM. If the error is
negative, turn the pot clockwise to compensate. If the error is positive, turn the pot
counterclockwise.

0s

The user then selects k4, O8. Again the DVM will continuously cycle and switch
between internal and external trigger. Observe the reading during the DVM “External
Trigger Mode” and adjust the OS pot for 0.00 £0.001.
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5.28. PULSE AMPLITUDE CONTROL ADJUSTMENT (cont'd)

SCAN

The user must now check the adjustment at several frequencies and power levels. Todo
this the user can select k5, SCAN. When k5, SCAN, is selected the Pulse Scan Menu will
be displayed. See Figure 5-40.

SAMPLE

Pat FULIE SCHN MENL $43

TEEEST FE YEN 1O SELELTY ONE
aF THE FOLLOWING ROUTIMHES.

= CHECE PULSE ADJIUSTHENT
k2= GRAPH ACTUARL LLOFE And
GFFSET SETTINGS
k3= FPRIMT DESIRED “ERDLT ACTURL
FAL VOLTALGE:

PETURH T PAC ADOUST #ENU

I O
CRMELE GCFRFR FRINT

(E{ k2 ![E ¥ M!f [ !(!{ L !

Figure 5-40. Puise Scan Menu

The user should select k1, SAMPLE, at this time. Sample is used to check selected
frequency points. The controller will set the Signal Generator to various frequencies
and power levels as the user checks for excessive overshoot and rise times.

GRAPH and PRINT Routines

Graph, k2 and Print, k3 can optionally be selected by the user to print actual data
results of the adjustment. GRAPH prints a graph of Vbias2 versus Vpac. PRINT i1s
used to print the desired versus actual PAC voltages. Examples of both printouts are
shown on the next page. See Figures 5-41 and 5-42.
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5-28. PULSE AMPLITUDE CONTROL ADJUSTMENT (cont'd)

5-60

ORETIMIE YRLLET:

LMARLIUES

FOTUIRE

D T

Vb yrasZ

(5 5 !”[ L8 ![!? i3 ![i x4 ! [Ef i !”[ % !(!f i5 !{i? x4 s

Figure 5-41. Graph Display Figure 5-42. Print Display

Once the user is satisfied with the adjustment of the sampled points, it is then neces-
sary to return the Signal Generator to local operation by pressing the LOCAL key and
check all frequencies and power levels in Band 2. If points are found out of specification
press k8, PREV and refer to ADD function, k6 below. If all points in Band 2 are within
specification then press k8, PREV twice to return to the PAC Band Select Menu.

NOTE
Care should be taken when checking performance to the instrument
specification with this test setup. High overshoot and ringing can be
caused by SWR reflections in the test system. If this occurs, add addi-
tional attenuator pads to the output of the detector before the amplifier.
This may alleviate problems.

ADD FUNCTION

The add function is selected if the user finds one or several frequencies or power levels
that are out of specification while checking overall instrument pulse performance. By
gelecting k6, ADD, compromises in the optimum slope and offset adjustment settings
can be made. The user will first enter the frequencies where out of spec performance was
found. Bias 2 and PAC voltage data will then be entered for the new sampled points.
The controller will then recompute the optimum slope and offset, taking into considera-
tion all sampled data points. The PAC Adjustment Menu will then be displayed. The
user then readjusts the recommended points using SL and OS key functions.The SCAN
function is then used again to observe the performance of all sampled points. This
iterative procedure is continued until all frequency and output level points are within
specified performance. Normally this will be achieved in one iteration of the procedure.
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5-28. PULSE AMPLITUDE CONTROL ADJUSTMENTS (cont'd)

Equipment

Procedure

HP B673E SYNTHESIZED PULSE

o) [:] § [+ Y o—
§5 C.i% g ow 52550
o T

RE L ULSE PUsz TRIGGER Exj VERTICAL

oUTPUT | IN ouT ouT TRIGGER INPUT
]3HYSTAL

DETECTOR
' VARIABLE
SHUNT PREAMPLIFIER ATTENUATOR AMPLIFIER
AOAPTER y
= ¥

Figure 5-43. Pulse Amplitude Control Adjustment Test Setup

OscilloSCOPE . iiit i iiiiiinian s ereannes HP 19808
Pulse Generator ... ..o iinnreiernnisirannaes HP 8013B
Amplifiers .....ooooiiiiiii e HP 8447F
Crystal Detector ........couiiiiiiiiiiiinaennns HP 08673-60083
HPIB Controller. .. ..ot iisniaanns HP 85B/00085-15005/

00085-15002/00085-15004
Test Cassette .. ..o iiiieiie e irinnreinnnn. HP 11726-10002
Attenuator, Step ... ..o i i e HP 84958 Option 1
Pulse Shunt Adapter .......ovvenaiiiiiian.. Fabricated Locally

(see Figure 5-34)

1. Set the Signal Generator’s HP-IB address to 19.

2. Connect the equipment as shown in Figure 5-43.

3. Load the test program “EXEC” if the Main Menu is not presently displayed.
Instructions can be found in the paragraph titled ” Automated Adjustment Proce-

dures’ in this section.

4. After the “EXEC” program is loaded and the Main Menu is displayed, press K4 to
run the “Pulse” adjustment.

561



Adjustments

HP 8673E

ADJUSTMENTS

5-29. SWEEP OUT AND BLANKING/MARKER ADJUSTMENTS

Reference

Description

Equipment

Procedure

Service Sheets 26 and 31.

Therampis adjusted for 0to +10V andis available at the rear panel SWP OUT connector,
The Z-axis intensity marker is adjusted to —5V and is available at the rear panel
BLANKING/MARKER connector,

HP B673E SYNTHESIZED
(0SCILLGSCOPE SIGNAL GENERATOR
SWP OUT .
[ £ o T
BLANKING/ &ﬂoao BEE = 228D
CHAN 1 CHAN 2 MARKER bl
INPUT INPUT
STEP 7
STEP 11

Figure 5-44. Sweep Out and Bianking/ Marker Adjustments Test Setup

OscilloScope . ...vvviiirinririiiiniaaannns HF 1980B
MPUTestBoard .............ccviien. HP 11726-60001
NOTE

The MPU Test Board is part of the HP 11726A Support Kit or can be
ordered separately from your nearest HP Sales office.

1. Set the Signal Generator’'s LINE switch to STBY, then remove the top cover.
2. Connect the MPU test board to Microprocessor Assembly AZAS.
3. Onthe Microprocessor Assembly, short A2A8TPS to the adjacent GND test point.

4. Set diagnostic switch A2A8S1, on the Microprocessor Assembly, to 4. (Diagnostic
mode 4 enables testing of circuits on the A2A7 1/0 Assembly.)

5. Setthe LINE switch to ON.

6. Verify that the FREQUENCY MHz display shows 04-1, indicating that the diag-
nostic switch is correctly set to diagnostic mode 4.

7. Connect the Signal Generator to the oscilloscope’s channel 2 input as shown in
Figure b-44.

8. Set the oscilloscope’s trigger to channel 2 and set channel 2 vertical input for de
coupling. Adjust the oscilloscope for the display shown in Figure 5-45.
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HP 8673E Adjustments

ADJUSTMENTS

5.26. SWEEP OUT AND BLANKING/MARKER ADJUSTMENTS (cont'd)

- PEAK AMPLITUDE
2 +10 Ve

Seang-i— () 1:0.2 VdC

Figure 5-45. Sweep Out Waveform

Procedure 9, Set SWP(A2A7R34) for a +10V ramp peak-to-peak. Verify that the ramp contains
{cont'd) no discontinuities.

10. Connect the rear panel BLANKING/MARKER BNC connector to channel 1 of the
oscilloscope, leaving the trigger set to channel 2.

11. Using the GND on channel 1 of the oscilloscope, set a reference for normal output

level (see Figure 5-46).
| I +5V
0301V l
NORMAL
QUTPUT
LEVEL i o 5V

i
TONE BURST MARKER PULSE
Figure 5-46. Marker Wavelorm

12. Switch channel 1 to de coupling.

13. Adjust MKR (A2A7TR50) for a marker pulse -5V below the reference.

5-63/5-64





