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Safety Considerations

SAFETY CONSIDERATIONS

GENERAL

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

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

BEFORE APPLYING POWER

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

SAFETY EARTH GROUND

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

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 couldresultin
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, theinstrument must be made inoperative
and be secured against any unintended operation.

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

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

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

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

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

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of the
same 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).

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

The WARNING sign denotes a

WARNING |

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

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

CAUTION

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

LINE POWER CABLE

APC 3.5 (F-F)
L ; ADAPTER
: €02 [0 SN
o o -

g
OPTION 907
FRONT HANDLE KIT

¥
OPTION 908 OPTION 909
RACK FLANGE KIT RACK FLANGE AND FRONT

HANDLE COMBINATION KIT

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

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

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

The 8673B 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

The 8673B 10 MHz Reference Oscillator A3AS8,1s a
field repairable component. A separate operating
and service manual, HP Part No. 10811-90002, is
provided for this assembly and should be retained
with the 8673B manual.

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

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

1-2. SPECIFICATIONS

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

1-4. INSTRUMENTS COVERED BY THIS
MANUAL

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

1-5. MANUAL CHANGES SUPPLEMENT

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 instrument is accompanied
by a Manual Changes suppllement. The supple-
ment contains ‘‘change information’ that ex-
plains how to adapt this manual to the newer
instrument.
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MANUAL CHANGES SUPPLEMENT (cont'd)

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 1s identified
with the manual print date and part number, both
of which appear on the manual title page. Compli-
mentary copies of the supplement are available
from Hewlett-Packard.

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

1-6. DESCRIPTION

The HP Model 8673B Synthesized Signal Genera-
tor has a frequency range of 2.0 to 26.0 GHz (1.95 to
26.5 GHz overrange). The output is leveled and cali-
brated from +8 dBm to 100 dBm, depending on the
frequency. iThe output is leveled and calibrated
from +10to -10dBm for Option 001, from +7 to-100
dBm for Option 004, and from +9 to -10 dBm for
Option 005 and +8to 100dBm at 2— 18 GHz; +7
to 100dBcat 18.0 — 26.0 GHz for Option 008.) AM,
FM, and pulse modulation modes can be selected.
Frequency, output level, modulation modes, and
most other functions can be remotely programmed
via HP-IB.

Long-term frequency stability is dependent on the
time base, either an internal or external reference
oscillator. The internal crystal reference oscillator
operates at 10 MHz while an external oscillator
may operate at H or 10 MHz. The output of the
Signal Generator is exceptionally flat due to the
action of the internal automatic leveling control
(ALC1 loop.

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

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

1-2

Model 8673B

using the front panel meter. At output frequencies
below 6.6 (xHz, peak deviation is limited to 10 MHz
or five times the modulation frequency, whichever
1s lower. I‘rom 6.6 to 12.3 GHz, peak deviation is
Limited to the lesser of 10 MHz or ten times the
modulaticon frequency; from 12.3 to 18.6 GHz the
lesser o1 10 MHz or fifteen times the modulation
frequency: from 18.6 to 26.0 GHz the lesser of 10
MHz or twenty times the modulation frequency.
Usable modulation rates fall between 100 Hz and
10 MH.

P'ulse modulation has two operating modes: NORM
rnormal mode) and COMPL (complement mode).
In norniad mode the RF output is On when the drive
signal is the TTL high state. In the complement
mode the REF output is On when the drive signal is
in the T"I'. low state.

The Sign:il Generator is compatible with HP-IB to
the extent indicated by the following code: SHI1,
AHIL, T, "E0, L3, LEO, SR1, RLL1, PP1, DC1, DT1,
and C0O. The Signal Generator interfaces with the
bus via three-state T'TL circuitry. An explanation
of the <ompatibility code can be found in IEEE
Standard 18811978, “IEEE Standard Digital Inter-
tace for P'rogrammable Instrumentation” or the
identical ANSI Standard MC1.1. For more detailed
information relating to programmable control of
the Signat Generator, refer to Remote Operation,
Hewleti-I'ackard Interface Bus in Section III of
this manual,

1-7. OPTIONS
1-8. Electrical Options

Option 001. The internal 10 dB./step attenuator has
heen deleted. The specified output level is +10 dBm
to —10 d B from 2.0 to 18.0 GHz, +6 dBm to -10
dBm from 18.0t0 22.0GHz, and +3dBm to-10dBm
from 2211 10 26.0 dBm.

Option 002. The internal 10 MHz crystal reference
isremoved. Anexternal 5or 10 MHz reference must
be used.

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

Option 004. The Signal Generator’s RF OUTPUT
connector 1s located on the rear panel. Maximum
output power is +7 dBm to -100 dBm from 2.0 to
18.0 GHz, +2 dBm to -100 dBm from 18.0 to 22.0
GHz, and -2 dBm to -100 dBm from 22.0 to
26.0 Gllz.
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Electrical Options (cont'd)

Option 005. The Signal Generator’s RF OUTPUT
connector is located on the rear panel and the
attenuatoris removed. This combines Options 001
and 004. The specified output level is +9 dBm to
-10dBm from 2.0 to 18.0 GHz, +4 dBm to -10 dBm
from 18.0 to 22.0 GHz, and +1 dBm to -10 dBm
from 22.0 to 26.0 GHz.

Option 008. The Signal Generator uses an internal
GaAs FET Amplifier to deliver a +8 dBm leveled
output to 18 GHz and +7 dBm leveled output from 18
to 26 GHz. Option 008 may also be combined with
Option 001 to provide a leveled output of +10 dBm
from 2 to 26 GHz. Additionally, Option 008 may be
zombined with Options 004 and 005. From 2 to 18
GHz, with both Options 004 and 005, the leveled
sutput specification remains unchanged. From 18
to 26 GHz the leveled output, for Option 004 is +5
1Bm, and for Option 005 is +8 dBm.

1-8. Mechanical Options

T'he following options may have been ordered and
~eceived with the Signal Generator. If they were
10t ordered with the original shipment and are
10w desired, they can be ordered from the nearest
Hewlett-Packard office using the part numbers
ncluded in each of the following paragraphs.

Jption 006 (Chassis Slide Mount Kit). This kit is
xxtremely useful when the Signal Generator is
‘ack mounted. Access to the internal circuits and
:omponents, or the rear panel is possible without
‘emoving the Signal Generator from the rack. The
“hassis Slide Mount Kit part numberis 1494-0017.
An adapter (HP part number 1494-0023) is needed
f the instrument rack mounting slides are to be
nounted in a standard EIA rack. The slides with-
wut the adapter can be directly mounted in the HP
iystem enclosures.

Jption 907 (Front Handle Kit). Ease of handling is
ncreased with the front panel handles. The Front
1andle Kit part number is 5061-0089.

Jption 908 (Rack Flange Kit). The Signal Genera-
or can be solidly mounted to the instrument rack
1sing the flange kit. The Rack Flange Kit part
wumber is 5061-0077.

Jption 909 (Rack Flange and Front Handle Combi-
ration Kit). This is a unique part which combines
roth functions. It is not simply a front handle kit
\nd arack flange kit packaged together. The Rack

General Information

Flange and Front Panel Combination Kit part
number is 5061-0083.

1-10. ACCESSORIES SUPPLIED

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

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

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

c. Two adapters are provided: APC-3.5(F) to
TYP-N(F); HP Part No. 1250-1745. APC-3.5(F-F);
HP Part No. 1250-1749.

1-11. EQUIPMENT REQUIRED BUT NOT
SUPPLIED

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

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

1-12. ELECTRICAL EQUIPMENT AVAILABLE

The Signal Generator has an HP-IB interface and
can be used with any HP-IB compatible comput-
ing controller or computer for automatic systems
applications.
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ELECTRICAL EQUIPMENT AVAILABLE
(cont’d)

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

Test Cassette HP Part No. 11726-10001

HP 85F Controller

82903A 16K Memory Module

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

HP 3455A Digital Voltmeter

HP 436 A/HP 8455A Power Meter and Sensor

Although the test 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

Model 8673B

and servicing the Signal Generator. It consists of
cables, adapters, termination, prerecorded pro-
grams, extender boards and test extender boards.

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

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

1-13. RECOMMENDED TEST EQUIPMENT

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

Table 1-1. Specifications (1 of 6)

Note: Specifications apply after 1-hour warm-up, over temperature range 0 to 55°C (except specifications for
harmonically related spurious signals, RF output, pulse peak level accuracy, and amplitude modulation, which

Accuracy and Stability
Reference Oscillator: Frequency 10 MHz
Aging Rate

Switching Time (for frequency
to be within specified resolu-
tion and output power to be
within 3 dB of set level)

<20 ms

For Option 008:

Switching time (for frequency table
within specified resolution and
output power to be within 3 dB of
set level)

Same as reference oscillator

<5 x 10p'"%/day

<25 ms for frequency changes
across 16 GHz

apply +15 to +35°C).
Electrical Characteristics Performance Limits ) Conditions

FREQUENCY

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

Resolution 1 kHz 2.0t0 6.6 GHz
2 kHz >6.6 to 12.3 GHz
3 kHz >12.3 to0 18.6 GHz
4kHz >18.6 to 26.0 GHz

After a 10 day warmup (typically 24
hours in a normal operating
environment)

CW and AM modes; AUTO
PEAK disabled

CW and AM modes; AUTO, PEAK
disabled
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Table 1-1. Specifications (2 of 6)

Electrical Characteristics Performance Limits Conditions
SPECTRAL PURITY
Single-sideband Phase Noise 1 Hz bandwidth; CW mode
2.0—6.6 GHz -58 dBc 10 Hz offset from carrier
-70 dBe 100 Hz offset from carrier
-78 dBc 1 kHz offset from carrier
-86 dBe 10 kHz offset from carrier
-110dBc 100 kHz offset from carrier
>6.6—12.3 GHz -2 dBce 10 Hz offset from carrier
—64 dBc 100 Hz offset from carrier
-72 dBc 1 kHz offset from carrier
-80 dBc 10 kHz offset from carrier
-104 dBe 100 kHz offset from carrier
>12.3—18.6 GHz -48 dBe 10 Hz offset from carrier
—60 dBc 100 Hz offset from carrier
—68 dBc 1 kHz offset from carrier
-76 dBc 10 kHz offset from carrier
~-100 dBe 100 kHz offset from carrier
>18.6—26.0 GHz -46 dBc 10 Hz offset from carrier
-58 dBe 100 Hz offset from carrier
-66 dBc¢ 1 kHz offset from carrier
-74dBe 10 kHz offset from carrier
-98 dBc 100 kHz offset from carrier
Harmonics <-40 dBc Up to 26 GHz; output level meter
readings <= 0dB on 0 dBm range
and below
Subharmonics and Multiples <-25dBc 2.0 to 18.6 GHz
thereof <-20 dBe 18.6 to 26.0 GHz
For Option 008
Subharmonics and Multiples <-25dBc 2.0to 26 GHz
thereof <-15dBc 18.6 to 26 GHz (1/2 and 3/4
subharmonics only}
Spurious Signals CW and AM modes
Nonharmonically Related <-70 dBc 2.0to 6.6 GHz
<-64 dBc >6.6 to 12.3 GHz
<—60 dBc¢ >12.3 to 18.6 GHz
<-58 dBc >18.6 to 26.0 GHz
Power line related and fan
rotation related within 5 Hz
below line frequencies and
multiplies thereof
2.0—6.6 GHz -50 dBc <300 Hz offset from carrier
60 dBc 300 Hz to 1 kHz offset from carrier
—65 dBc >1 kHz offset from carrier

—
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General Information

Table 1-1. Specifications (3 of 7]

Electrical Characteristics

Performance Limits

Conditions

SPECTRAL PURITY (cont'd)
6.6—12.3 Gz

12.3—18.6 GHz

18.6—26.0 GHz

-44 dBe
H4 dBe
-HY dBe

-40 dBe
-5 dBe
-5Hd dBe

38 dBe
-48 dBc
-3 dBe

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

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

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

RF OUTPUT
Output Level:
Standard Leveled Output

Option 001 Leveled Output

Option 004 Leveled Output

Option 005 Leveled Output

Option 008 Level Output

Remote Programming Absolute
Level Accuracy

2.0 — 6.6 GHz

=6.6 — 12.3 GHz

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

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

t7 dBm to - 100 dBm
+2 dBm to -100 dBm
2 dBm to -100 dBm

+9 dBm to -100 dBm
+4 dBm to -100 dBm
t1 dBm to 100 dBm

+8dBm to -100 dBm
t7dBm to -100 dBm

+1.25 dB
+1.00 dB
+1.50 dB
+1.70 dB
+2.00 dB

+2.00 dB plus $0.1 dB per 117 dB

step below -30 dBm

+
+2.25 dB plus £0.1 dB per 10 dB

step below ~30 dBm

+156 to +35°C
2.0 to 18.0 GHz
18.0 to 22.0 GHz
22.0 to 26.0 GHz

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

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

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

2.0to 18.0 GHz
18.0 to 26.0 GHz

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

+10 dBm output level range
() dBm output level range
-10 dBm output level range
-20 dBm output level range
-30 dBm output level range
<-30 dBm output range
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Table 1-1. Specifications [4 of 7)

Electrical Characteristics Performance Limits Conditions

RF OUTPUT (cont'd)

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

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

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

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

Manual Absolute Add +0.75 dB to remote pro- Absolute level accuracy specifi-
Level Accuracy gramming absolute level cations include allowances for
accuracy detector linearity, temperature,

flatness, attenuator accuracy,
meter accuracy, and measure-
ment uncertainty

Remote Programming Output 0.1dB
Level Resolution

For Option 008 0.1dB +7 to —100 dBm, plus 6 dB of
overrange
Flatness 0 dBm range; +15 to +35°C
+0.75 dB 2.0 to 6.6 GHz
+1.00dB 2.0to 12.3 GHz
+1.25dB 2.0 to 18.6 GHz
+1.75dB 2.0to 26.0 GHz

(Min. to max. variation in power
level across specified frequency
limits is less than 2 times
flatness spec.)

Output Level Switching Time <25 ms
(to be within +1 dB of final level)
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Tabie 1-1. Specifications (5 of 7]

Model 8673B

Electrical Characteristics

Performance Limits

Conditions

PULSE MODULATION
ON/OFF Ratio

Rise and Fall Times
For Option 003

Minimum Leveled RF Pulse

Width
Pulse Repetition Frequency

Minimum Duty Cycle

Minimum Pulse Off-Time
Maximum Peak Power

Peak Level Accuracy

>80 dB
<35 ns
<40 ns

<100 ns

dcto 1 MHz

<0.0001

<300 ns
Same as in CW mode

+1.5dB,-1.0dB

AUTO PEAK enabled

When internally leveled; no
restriction when unleveled

Relative to CW; +15 to +35°C

Rates

Sensitivity
s AM per Vpk)

20 Hz to 100 kHz

30%/V and 100%,/V
tdepending on range!

Overshoot, Ringing <0.2 2.0 to 6.6 and 6.7 to 26.0 GHz
<().25 6.6t06.7GHz
For Option 008 <(.25
AMPLITUDE MODULATION
Depth +15 to +35°C
0 to 75% 2.0 to 18.0 GHz: 0 dBm
maximum carrier level
0 to 76% >18.0 to 24.0 GHz; -3 dBm
maximum carrier level
0 to KO >24.0to 26.0 GHz; -5 dBm
maximum carrier level
For Option 008 0 to 75'% At range and vernier settings

of 0 dBm and below
3 dB bandwidth, 30% depth

Maximum input 1 Vpk into
6001 nominal; AM depth is
linearly controlled by varying
input level between () and 1V
peak
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Table 1-1. Specifications [6 of 7)

(zeneral Information

Electrical Characteristics

Performance Limits

Conditions

AMPLITUDE MODULATION {cont'd)
Indicated Meter Accuracy

Accuracy Relative to External
AM Input Level

Incidental Phase Modulation

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

Incidental FM

+7% of reading +3% of range

+4% of reading 2% of range

<0.4 radians
<0.8 radians
<1.2 radians
<1.6 radians

<2.5 radians

Incidental phase modulation
X fmod

100 Hz to 10 kHz rates

100 Hz to 10 kHz rates

2.0 to 6.6 GHz
>6.6 to 12.3 GHz
>12.3 to 18.6 GHz
>18.6 to 24.0 GHz
>24.0 to 26.0 GHz

FREQUENCY MODULATION

Frequency Response Relative
to a 100 kHz Rate

Maximum Peak Deviation

Sensitivity (peak deviation per
Vpk}
Indicated Meter Accuracy

Accuracy Relative to External
FM Input Level

Incidental AM

+2dB, 100 Hz to 3 MHz
+2dB, 3kHz to 3 MHz
The smaller of 10 MHz or
fmod x5

The smaller of 10 MHz or
fmod x 10

The smaller of 10 MHz
fnoqd X 15

The smaller of 10 MHz
froq X 20

Maximum input 1 Vpk into
50 ohms nominal

+12% of reading +3% of range

+7% of reading +3% of range

<B%

30 and 100 kHz/V ranges

300kHz/V and 1, 3, and 10
MHz/V ranges

2.0 to 6.6 GHz

>6.6 to 12.3 GHz

>12.3 to 18.6 GHz

>18.6 to 26.0 GHz

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

100 kHz rate

Rates <100 kHz; peak deviations
<1 MHz
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Table 1-1. Specifications (7 of 7)

Model 8673B

Electrical Characteristics

Performance Limits

Conditions

DIGITAL SWEEP

Sweep Function
Sweep Modes
Step Size

Dwell Time

Markers

Start/Stop or AF (Spani Sweep
Manual, Auto, Single

Maximum of 9999 frequencs
points per sweep

Set from 1 to 255 ms per step

5 independent, fixed frequency
markers set from front panel

Maximum of 9999 frequency points
per sweep.

Resolution and accuracy are
identical to RF output

REAR PANEL AUXILIARY
CONTROL CONNECTOR

14-Pin Connector

Input Required

Outputs

Trigger Output

Stop Sweep Input

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

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

5 us negative true TTL pulse

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

REMOTE PROGRAMMING

All functions HP-IB program
mable, except LINE switch

GENERAL

Operating Temperature Range

Power Requirements:
Line Voltage (100, 120, 220, or
240V
Power Dissipation
Conducted and Radiated
Electromagnetic Interference

Net Weight

Dimensions: Height
Width
Depth

0 to +55°C

+5, ~10"%
400 V:-A maximum

MIL-STD 461 A-196%

29 kg (64 1b)

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

48—66 Hz

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

For ordering cabinet accessories,
module sizes are H-1/4H, IMW,
23D,
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Table 1-2. Supplemental Characteristics {1 of 2]

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

FREQUENCY Residual FM in CW and FM Modes, 2.0 to 6.6 GHz*
Internal Reference: The internal reference oscillator (noise and power line related):
accuracy is a function of time base calibration *+
aging rate, ¥ temperature effects, and + line voltage Post-Detection Bandwidth
effects. Typical temperature and line voltage effects Mode/FM Range
are <1 x 10719/°C and <5 x 10719/+5% to ~10% line 300 Hz—3 kHz | 50 Hz—15 kHz
voltage change. Reference oscillator is kept at operat-
ing temperature in STANDBY mode with the instru- CW, 30, and 100 kHz/V 12Hzrms | 60 Hz rms
ment connected to mains power. For instruments
disconnected from mains power less than 24 hours, 300 kHz/V, and 1, 3, 15Hzrms | 75 Hzrms
the aging rate is <5 x 1071%/day after a 24 hour and 10 MHz/V

warmup.
p *Residual FM doubles for 6.6—12.3 GHz, triples for 12.3—18.6

GHz, and quadruples for 18.6—26.0 GHz.
External Reference: 5 or 10 MHz at alevel of 0.1to 1 Vrms

into 50 ohms. Stability and spectral purity of the Spurious Signals (CW and AM modes}, Option 003 instruments
microwave output will be partially determined by (400 Hz line operation): Power line related and fan
characteristics of the external reference frequency. rotation related within 5 Hz below line frequency

and multiples thereof:

Reference Qutputs: 10 MHz and 100 MHz at a level 0of 0.2 '
Vrms nominal into 50 chms. Frequency Otfset from Carrier
SPECTRAL PURITY Range GH2) | e | cwske | sBkM
2.0-6.6 -40 dBe -50 dBc -65 dBc
Single-sideband Phase Noise (1 Hz BW, CW mode, 2.0 to ~6.6-12.3 -34 dBc -44 dBe -59 dBe
6.6 GHz*): >12.3-186 | -30dBc -40 dBc 55 dBc
>18.6-26.0 -28 dBe -38 dBc -53 dBc
30— T [ ;
a0 ' ' [ ] rSoecluhcauon j RF OUTPUT

4

- "%"'“' . Output Level Switching Time (to be within =1 dB of final level
; with no range change):

g
z
T
- st
< et . Operating Mode Output Level Switching Time
g 00t ‘
g 10 CW <15 ms
E 120 AM, Pulse, Sweep <5 ms
& 130 .
s 140 . + t N\,
{0 S— | | For power settings >0 dBm, changes in frequency

1 Mz 10H 100 H 1kH, 10 kH 100 kH 1 MH 10 MHz . . g
) * ) ) ) ! of several GHz in one step may require additional

AUTO PEAK enabling to stabilize power at the
*Add 6 dB for6.6t012.3 GHz, 10 dB for 12.3 to 18.6 GHz, desired level. Spurious output oscillations may
and 12 dB for 18.6 to 26.0 GHz. 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.

Qttset Feam Carnier

Impedance: 50 ohms.

Source SWR: <2.0.
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Table 1-2. Supplemental Characteristics (2 of 2)

Output Level Accuracy: Distorticn
100
v % S9q
2 £ w0 4%
z & 3% 100
E g 60 9% 5%
< & ,
3 0 Lo 80 4%
2 40+ T Y
3 0 . w© & 8 10070 3
Rate kHz 60 2%
v RO GHz %0
Caroreos el 0dBm
404 T T ™ T
ol 20 40 80 80 160
Rate kHz
1 I te 180 260 GHz
2 4 [ 8 10 12 14 16 18 20 24 Carrier level 5 9Bm
Qutpat Freguency GHz
Typical 8673B output level accuracy at 0, -70, and

-100 dBm level settings.

PULSE MODULATION

Pulse Width: Pulse widths less than 100 ns are possible

with degraded peak power level accuracy relative
to CW.

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

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

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

Video Feedthrough: <—50 dBc.

AMPLITUDE MODULATION

Frequency Response Relative to 3 1 kHz Rate: +0.25 dB, 100
Hz—10 kHz.

Typical 86.38 AM distortion versus modulation rate and
depth.

FREQUENCY MODULATION

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

50 75
Mngulation Rate kHz

Typical 36738 FM distortion versus modulation rate.

DIGITAL SWEEP

Rear Panel BNC Sweep Connections:

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

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

Z-Axis Blanking/Markers

Tone Marker Output

Penlift
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Model 86738 General Information
Table 1-3. Recommended Test Equipment {1 of 4)
- S Recommended Use*
se
Instrument Critical Specifications Model
AC Voltmeter Range: 1 mV to 10V HP 400E P, A
Accuracy: £1.5% of full scale £1.5% of
reading
Frequency Response: 3 kHz to 3 MHz
Attenuator, Range: dec to 1 GHz HP 8491A P, A
Fixed 3 dB Accuracy: +0.5dB Option 003
SWR: < 1.3
Attenuator, Range: dc to 26 GHz HP 8493C P
Fixed 6 dB Accuracy: 0.6 dB Option 006
SWR: <16
Attenuator, Range: de to 12.4 GHz HP 8491A P
Fixed 10 dB Accuracy: 0.6 dB Option 010
SWR: <13
Attenuator, Range: dc to 26 GHz HP 8493C P A
Fixed 20 dB Accuracy: +1.0dB Option 020
SWR:<1.6
Attenuator, Range: dc to 26 GHz HP 8495D P
10 dB Step Accuracy: 7% Option 004
SWR: <22
Audio Analyzer? Frequency Range: 20 Hz to 100 kHz HP 8903A P
Accuracy: 4% of full scale
Audio Source? Frequency Range: 20 Hz to 100 kHz HP 8903A P
Output Level: 1 mV to 6V open circuit
Flatness: +2.5%
Cable, Special Special (see Figure 1-2) Locally Fabricated A
Interconnect
Controller, HP-IB HP-IB compatibility as deﬁ.ned b.y IEEE HP 85F/82903A/ C
Standard 488-1978 and the identical ANSI 00085-15002/
Standard MC1.1: SH1, AH1, T2, TEO, L2, 00085-15004
LEOQ, SR0, RL0, PPO, DCO0, DTO, and C1, 2, 3,
4,5. with
No substitute available for adjustments. 00085-15001/ A
00085-15002/
00085-15004
Crystal Detector Frequency Range: 2 to 26 GHz HP 8473C P
Frequency Response: +1.5 dB
Current Probe Frequency Range: 2 to 35 MHz HP 1110B A
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General Information

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

Model 8673B

(nstrument

Critical Specifications

Recommended
Model

Use*

Current Tracer

TTL compatible

HP 547A

Digital Voltmeter

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

HP 3455A

P,AT

Foam Pads
(2 required}

43 X588 cem 117 X 231in.), 5 em (2 in.) thick

Frequency Counter

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

HP 5343A

P A

Frequency Standard

Long Term Stability: Better than 10-10 day

HP 5065A

P A

Local Oscillator

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

HP 8673B

P,A

Logic Pulser

TTL compatible

HP 546A

Mixer

Response: 2 to 26 GHz

RHG DMS1—262

Modulation Analyzer

Frequency Range: 150 to 990 MHz
Input Level: -20 to +13 dBm
Amplitude Modulation:
Rates — 25 Hz to 25 kHz
Depth — to 99%
Accuracy — 2% at 1 kHz
Flatness — +0.5%
Demodulated Output Distortion — < ()..3%
for 50% depth; <0.6% for 90" depth
Incidental Phase Modulation — <0.015
radians for 50% depth at 1 kHz rate
(50 Hz to 3 kHz bandwidth)
Frequency Modulation:
Rates — 25 Hz to 25 kHz
Deviation — to 99 kHz
Accuracy — +2% at 1 kHz

HP 8901A

P A

Oscilloscope

Bandwidth: 200 MHz

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

HP 1715A

CP,
AT
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Model 8673B

General Information

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

Instrument

Critical Specifications

Recommended '
Model

Use*

Power Meter

Automated adjustment programs require
specific test equipment. Therefore, no
substitute is recommended.

HP 436A

P, A

Power Sensor

Frequency Range: 2 to 26 GHz

Input Impedance: 50}

SWR: <1.25

Must be compatible with power meter

HP 8485A

P, A

Power Source,
Variable
Frequency AC

Range: 60 Vac to 240 Vac
Frequency: 48 to 400 Hz
Accuracy + 2 Hz

California Instruments
501TC/800T3

Preamp - Power Amp

Preamp
Frequency: 100 kHz to 1.3 GHz
Gain: 26 + 2dB
Output Power: > 7 dBm
Noise Figure: < 8.5 dB
Impedance: 501

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

HP8447F

Probe, 10:1

Must be compatible with the oscilloscope.

HP 10017A

P, A

Pulse Generator

Rate: 10 Hz to 4 MHz

Rise and Fall Times: < 5 ns
Output Impedance: 500
Output Level: 0 to 3.5V
Pulse Width: 90 ns to 2 us

HP 8013B

C,P A

Signal Generator

Output Level: -5 to —20 dBm at 240 MHz

HP 8640B

Signature Analyzer

Because the signatures documented are
unique to a given signature analyzer, no
substitution is recommended.

HP 5004A

Spectrum Analyzer

Frequency Range: 20 Hz to 300 kHz

Frequency Span/Division: 20 Hz minimum

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

Input Level Range: -10 to -60 dBm

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

Accuracy: +0.2dB

HP 8556A/
8552B/141T
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General Information

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

Model 8673B

o S Recommen
Instrument Critical Specifications ommended Use*
Model
Spectrum Analyzer Frequency Range: 5 Hz to 40 kHz HP 3580A P
Resolution Bandwidth: 3 Hz minimum
Frequency Span/Division: 50 Hz to 500 MHz
Amplitude Range: 0 to -70 dB
Spectrum Analyzer Frequency Range: 2 to 26 GHz HP 8569B/ P, A
System Frequency Span/Division: 1 kHz minimum 11517A Option E80
Am.phtl.}de Range: 0 to -70 dB (Note: The HP 11517
Nolse Sideband: > 75 dB down 3(,l‘kHz from Option E80 comprises
signal at 1 kHz resolution bandwidth an external mixer
adapters, waveguide
taper section, and
necessary cables.)
Support Kit Required for servicing and troubleshooting. HP 11726A AT
Includes test cassette with automated
adjustment programs.
Sweep Oscillator Center Frequency: 150 to 200 MHz HP 86222B/ A
Center Frequency Resolution: 0.1 MHz 8620C
Sweep Range: 10 and 200 MHz
Termination 50() 500 BNC HP 11593A P A
Test Oscillator Level: 0 to 3V into 500 or 600(} HP 654A C,P
Range: 10 kHz to 1 MHz
¥ - Operator’'s Check, P - Performance Tests, A Adjustments, T = Troubleshooting
' The HP 8903A is recommended for the combined use as an analyzer and audio source. A separate audio analyzer and an audio source
can be used if critical specifications are met.
2 RHG Electronics Laboratory, Inc., 161 East Industry Court, Deer Park, NY 11729, Tei 15161 242-1100, TWX 510-227-60873
3 California Instruments, 5150 Convoy Street, San Diego, CA 92111, Tel 1714 279-820
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Model 86738

Installation

SECTION I
INSTALLATION

2-1. INTRODUCTION

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

2-2. INITIAL INSPECTION

WARNING

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

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

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

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

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

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

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

2-5. Line Voltage and Fuse Selection

CAUTION

BEFORE PLUGGING THIS INSTRU-
MENT into the mains (line) voltage, be
sure the correct voltage and fuse have
been selected.

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

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

2-6. Power Cables

WARNINcﬂ

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

This instrument is equipped with a three-wire
power cable. When connected to an appropriate ac

power receptacle, this cable grounds the instrument

2-1




Installation

Operating volage is shown
in module window

SELECTION OF OPERATING VOLTAGE

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

2. Remove the Line Voltage Sefection Card. Position the card
50 the tine voltage appears at top-left carner. Push the card
firmly into the slot.

3. Rotate the FUSE PULL lever to its normal position. {nsert
a fuse of the correct value in the holder. Close the cover
door.

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

Figure 2-1. Line Voltage and Fuse Selection

Model 8673B

This instrument is equipped with two three-wire
power cablies. When connected to an appropriate
ac power receptacle, these cables ground the in-
strument 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-1B Address Selection

Inthe Signal Generator, the HP-IB talk and listen
addresses cin 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 ot 3", (In binary this is 10011; in decimal
this is 19.

Front Panel HP-IB Address Setting. To set the Sig-
nal Generator’s HP-IB address set from the front
panel, the FRONT PNL ENABLE switch on the
HP-IB address switch must be set to “1”. To
changethe address from the front panel, key in the
desired address, press the STO key, then press the
LOCALKkey. Refer to Remote Operation, HP-IB, in
Section I1I for additional information.

Internal Switch Setting. To change the internal HP-
IB addres= switch, proceed as follows:

WARNINGS

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

220/240V 220/240V

OPERATION

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

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

OPERATION

100/120V
OPERATION

220/240V
OPERATION

PLUG*: NEMA §-15P
CABLE*: 8120-1378

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

220/240v
OPERATION

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

PLUG*: CEE22-V1

CABLE*: HP 8120-1860

220/240v
OPERATION

220/240V
OPERATION

S

RN
PLUG®: BS 1363A

CABLE: HP 8120-1351

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

Figure 2-2. Power Cable and Mains Plug Part Numbers
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Model 8673B

SN Table 2-1. Allowable HP-1B Address Codes

Installation

c. Remove the A2 Assembly’s protective cover.

HP-IB Address Selection (cont’d)

WARNINGS | (cont'd)

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

To avoid hazardous electrical shock, the line
{mains) 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 cable.

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.

Talk Listen | Decimal d. Removethe A2A9 Freq Output HP-IB Assem-
Address Switches Address | Address | Equiva- bly. This assembly can be recognized as having
Char- Char- lent one black and one white printed circuit board
MSB LSB acter acter extractor.
0 0 0 0 0 ¢ sp 0
0 0 0 0 ! A 1 ! e. Settheswitchestothedesired HP-IB address
g g g } ? g " g (i.n.binary) and. the Talk Only or Listep Only con-
0 0 3 i 0 5 $ 7 dition. The switch is 1llustra1.:ed in Figure 23 If
0 10 ] 0 ] E % 5 both the Talk Only and the Listen Only switches
O EE 1 10 F & 6 are set to “1”, the Talk Only setting overrides the
0 0 1 1 1 G - 7 Listen Only setting.
o 1000 H { 8 .
o 1 o0 [0 1 , ) 9 f. Reinstall the A2A9 Assembly.
0 1 0 1 0 J * 10 .
0 ] 0 1 1 K T 1 g. To confirm the setting, press and hold the
0 1 1 0T 0 L ? LOCAL/DISPLAY ADDRESS key on the front
0 1 i 0 1 M 13 panel. The current HP-IB address will be dis-
0 1 1 1 0 N _ 14 played in decimal in the FREQUENCY MHz
0 1 1 1 1 0 / 15 display.
1 0 0 0 0 P 0 16
1 0 0 0 1 Q 1 17 h. Replace the A2 Assembly’s internal cover
1 0 0 1 0 R 2 18 and the Signal Generator’s top cover.
i 0 1 0 0 T 4 20 i. Connect the line (mains) power cables to the
1 0 1 0 1 U 5 2 Line Power Module and set the LINE switch to
1 0 1 1 0 v 6 22 ON.
1 0 1 1 1 W 7 23
1 1 0 0 0 X 8 24
1 1 0 0 1 Y 9 25
1 1 g 1 ? f g(; HP-IB ADDRESS
1 1 1 0 0 Y < 28
1 1 1 0 1 ] x 29 FRONT PNL ENABLE
1 1 1 1 0 n > 30 LISTEN ONLY I
I ADDRESS

TALK ONLY —

QIHHI[-]IH )

LS8

Ms8

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

2-8. Interconnections

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

2-9. Mating Connectors

HP-IB Intertace 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 Seriesi connector. The HP part number
1s 1251-0142. This connector is also available from
Amphenol (Oak Brook, Illinois 60521). Intercon-
nection data for the rear panel AUX control con-
nector 1s provided in Figure 2-5.

Coaxial Connectors. Coaxial inating connectors
used with the Signal Generator should be 50()
APC 3.5 female connectors.

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

Temperature . ....................... 0 to +H5°C
Humidity .......... ... ... ........ <95% relative
Altitude......... ... .. <4570 metres (15 000 feet)

2-11. Bench Operation

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

2-12. Rack Mounting

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

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

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

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

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

24
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2-15. Packaging

Tagging for Service. If the instrument is being
returned 1o 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 1o 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
i1s adequiite.

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

d. Seal the shipping container securely.

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

PIO TWISTED PAIR WITH 11

P!O TW| STED PAIR WITH 10

SHOULD BE GROUNDED | P/O TWISTED PAIR WITH9

NEAR TERMINATION
OF OTHER WIRE OF P/O TWISTED PAIR WITH 8

SHIELD=—— CONNECT T0
ARTH

ATN GROUND

SRQ

IFC

NDAC

TWISTED PAIR PO TWISTED PAIR WITH 7 NRFD
PIO TWISTED PAIR WITH 6 DAV
REN ]
DI08 DI04
DIO7 DIO3
Di06 DI02

DIOS DIO1

150 METRIC ———n——__|
THREAD M3.5x 0.6 24-PIN MICRO-RIBBON
(SERIES 57} CONNECTOR

Logic Levels
The Hewlett-Packard Interface Bus Logic Levels are TTL compatible,
i.e., the true (11 state is 0.0 Vdc to +0.4 Vdc and the false (0) state is
+2.5 Vdc to +5.0 Vdec.

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

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

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

Cabling Restrictions
1. A Hewlett-Packard Interface Bus system may contain no more than 2
metres 6.6 fti of connecting cable per instrument.

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

Figure 2-4. Hewlett-Packard Interface Bus Connection
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Installation Model 8673B
NC STOP SWEEP
NC SERVICE
NO DISPLAY TRIGGER “:NGLE SWEEP
GROUND FREQ INCHEMENT DOWN
END OF SWEEP FREQ INCKEMENT UP
TRIGGER QUTPUT RECALL NEXT
NEGATIVE BLANKING RECALL 1
14-Pin Micro-Ribbon (57 Series) Conneclor
Logic Levels

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

Internal Jumper Selection

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

This task should be performed by service trained persons w/io are aware of the potential
shock hazard of working on an instrument with protectii¢ covers removed.

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

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

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

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

d. The jumper is located on the center of the board.
e. To enable the debounce circuit remove the jumper from W3 :und reinstall the jumper at W1.

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

2-6
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IPLIFIED OPERATIO!
PRESETTING FRONT PANEL

Press @ to set the front panel to the following conditions:

RF OUTPUT to ON

ALC INTERNAL to ON

RANGE to ~70 dBm (except Options 001 and 005)
RANGE to 0 dBm (for Options 001 and 005 only)
AUTO PEAK to ON

Meter Scale to LVLL

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

MKRS to OFF (initialized to 3, 6, 9, 12, and 15 GHz)
SWEEP MODE to OFF

STEP to 100 steps (20.000 MHz:

DWELL to 20 ms

TUNE Knob to ON

FREQUENCY

Frequency and frequency increment values are set in a Function-Data-Units
format.

Forexample, to set frequency to 4.5 GHz and frequency increment to 500 MHz:
o FUNCTION ==  eommm DATA =, o UNITS m-

(o) (4} [ ] (8) (=]

FREQ 1A s [ o [ o [ W [
Frequencies may be entered in GHz, MHz, or kHz, but are always displayed in
MHz.

To change the current frequency by the selected increment value, use:

FREQ INCREMENT
' < > [ < or TUNE Q

ON/OFF

Model 86738

SETTING OUTPUT LEVEL

The output level is set with the RANGE and VERNIER controis.
RANGE

First press @ @

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

MTR

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

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

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

ALC
INTERNAL

Tb maintain output power at a constant level press @

AUTO
PEAK

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

STORE/RECALL

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

ST . .
@ stores a front panel setting in register 3.

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

Three types of modulation are available: amplitude :AM), frequency (FM, and pulse. Each type requires an
external drive signal. Front panel keys select the maximum percent of AM, FM deviation in MHz, and normal
(NORM) or complement (COMPL,) pulse mode. For AM and FM, a 1 Vpk signal develops full scale modula-

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

MESSAGES

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

MESSAGE

Press toread the two-digit code in the FREQUENCY MHz display. The codes are explained in Table
3-8 and on the operating information pull-out card.
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FRONT PANEL FEATURES

to indicate input errors or hard-
Amplitude, frequency, and pulse ware failures. Depressing the key
modulation of microwave carrier displays error/malfunction code
via external modulating signals. in frequency display.

Leveling of output power
by internal, external Calibrated metering of output
diode, or external power level vernier, AM depth, and
meter references. FM deviation.

Message key illuminates or flashes

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

related parameters and
error/malfunction messages.

Output level settable from
+13 to -100 dBm. Resolution ~——__
is 0.1 dB under HP-IB control.

RF QUTPUY

11-digit LED display for all frequency

AUTO, MANUAL, and SINGLE digital
sweep modes.

Annunciators monitor instrument
modes for confidence in
operational status.

HP-IB address displayed and set by
front panel keystroke sequence.,

Rotary pulse generator tuning
~~ knob and up/down increment
keys change frequency in
user-selected steps.

Output level controlled in 10 dB AUTO PEAK function maximizes Store and recall up to0 9 front

steps from +10 to -90 dBm with available output power at RF panel settings for measurement
-10 to +3 dB continuous level connector and optimizes pulse efficiency.
vernier, modulation characteristics.

Frequency entered by function,
data, and unit keys.

Pull-out card for convenient operating
reference and error code interpretation.

Figure 3-1. Front Panel Features
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-5. Operator's Checks

perator’s Checks are procedures designed to verify the proper operation of
1e Signal Generator’s main functions. Two procedures are provided as
escribed below.

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

P-IB Functional Checks. These procedures require an HP-IB compatible
>mputing controller, an HP-IB interface, and connecting cable. The proce-
ures check all of the applicable bus messages summarized in Table 3-4. The
[P-IB Checks assume that front panel operation has been verified by
erforming the Basic Functional Checks.

-6. Operator's Maintenance

WARNING §

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

perator’s maintenance consists of replacing defective fuses and adjusting
1e mechanical zero of the front pane] meter.

he primary power fuse is located within the Line Power Module Assembly.
efer to Figure 2-1 for instructions on how to change the fuse.

0 mechanically zero the front panel meter, set the LINE switch to the
TBY position and place the Signal Generator in its normal operating
osition. Turn the mechanical zeroing adjustment clockwise to move the
eedle up scale or counterclockwise to move the needle down scale. The zero
ointislocated attheleft end nfths 0—1 orthe 03 seales DONOT zercon
he left end of the top dB scale at —10 because this is not the proper zeroing
oint.

fthe instrument does not operate properly and is being returned to Hewlett-
ackard for service, please complete one of the blue tags located at the end of
his manual and attach it to the instrument. Refer to Section II for packag-
1g instructions.
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SWEEP

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

SWEEP FREQ

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

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

»m FUNCTION == == DATA == =z YNITS ==, == FUNCTION &=, == DATA == =5 UNITS ==
STARTY

0 O & @ @

sTOP r aF

O (e) @ (s) (=)

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 O , use the numeric keys to enter the number of steps,

STEPS
then press .

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

To set the step size, press D , use the numeric keys to enter the frequency of the step, then press
(ﬁﬂzj or [Muz] or ( lllz] .

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

SWEEP MODE

To start a sweep press:

AUTO
@ selects arepetitive sweep. If band crossings are required it will perform a single sweep

indicated by message 16, and continuous Flashing Auto key annunciator light.

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

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

press this key again to actually initiate the sweep.
OFF

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

3-3
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3-7. TURN-ON INSTRUCTIONS
WARNINGS

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

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

CAUTIONS

Before the instrument is switched on, it
must be set to the voltage of the power
sourceordamageto the instrument may
result.

The Signal Generator’s RF OUTPUT is
protected against reverse power appli-
cations up to 1W. Howeuver, 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
Generctor requires warming up. The
annunciator should turn off within five
minutes and the Signal Generator
should be ready for general use.

Turn-On Configuration. The Signal Generator
turns on to the same control settings it had before
it was switched to STBY or even completely off
(thatis,if line power was removed). The exception
tothisruleis thatit always turns oninlocal 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
periids. 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. [ncorrect stored data could be caused
by even a single bit of data being lost due to line
transients, noise or other unpredictable condi-
tions. The Signal Generator should be useable and
does not require service unless this situation occurs
repeatedly.

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

3-9. Frequency Standard Selection

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

The internal frequency standard is a 10.000 MHz
signal at +7 dBm (nominal) with an aging rate of
<5 x 10-10/day after warmup (typically 24 hours).
When the FREQ STANDARD INT/EXT switch is
in the INT position and the jumper is connected
between A3J9 and A3J10, theinternal referenceis
enabled.

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

Operation

NOTE

The EXTERNAL REF status annuncia-
tor on the front panel will light when an
external reference is being used. Also,
the NOT ¢ LOCKED status annuncia-
tor may light if the external reference is
not of sufficient accuracy in frequency
or has an insufficient power level. The
external reference must be within +200
Hz of 10 MHz or £100 Hz of 5§ MHz for
reliable locking to occur. If the external
reference level is not within the specified
limits (0.1 to 1 Vrms into 50 ohms), its
level may be sufficient to turn off the
NOT ¢ LOCKED status annunciator.
However, the phase noise of the Signal
Generator may be degraded.

Table 3-2. Index of Detailed Operating Instructions

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

Performance, from the Signal Generator, can be
maximized and optimized by considering the effect
of the following controls on the RF output:
. AUTO PEAK
. ALC
PULSE Modulation Mode
. SWEEP Mode in a Master/Slave
configuration

e. SWEEP Mode (Option 008 only)
3-11. AUTO PEAK

Major power and pulse modulation specifications
cannot be met unless AUTO PEAK feature is on.
Auto Peak, when activated, guarantees that max-
imum specified poweris available at the RF output
connector. Unless AUTO PEAK is turned off, it is
automatically on whenever the instrument LINE
switch is pressed ON. Selecting PULSE MODE
alsoturns on AUTO PEAK. In this mode of opera-
tion, changes in frequency of 50 MHz or more
result in the instrument re-peaking the output
power level. At any one frequency, when the
VERNIER is used to change the output power
level by more than =04 dB, a “scratch pad”
memory records and stores every 0.4 dB point
crossing for the VERNIER'’s entire range. Subse-
quent changes in RF output power level, for the
frequency setting, will be automatically peaked.

a0 o

3-12. ALC (Automatic Level Control)

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

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

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

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

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

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

3-6
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External leveling techniques are discussed in
Hewlett-’ackard Application Note 281-5 Micro-
wave Synthesizer Series, May 1981, HP Part
Number 79::2-8251. Application Note 218-5 specif-
ically apples to the 8672A; however, the main
principles of applications also apply to the 8673B.
Additionally, the input voltage fed back to the
8673B EXT ALC IN connector should be within a
-1V to +1V range. Polarity is of no consequence
because :in internal circuit in the 8673B performs
an absolute value function on the input voltage.

3-13. PULSE Moduilation

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

3-14. SWEEP Mode in MASTER/SLAVE
Configuration

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

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

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

c. On the Slave Unit select a 50 MHz offset
using the FREQ INCR, STEP and the FREQ
INCREMENT (4% or (&5

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 MAN and SINGLE
pushbutton lamps lit.

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

Operation

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

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

SWEEP mode (Option 008 only).

Option 008 adds a power amplifier which operates
from 16 GHz to 26 GHz for increased output
power. This power amp is switched out below 16
GHz and switched in =16 000.002 MHz.

If an AUTO Sweep is initiated which has 16 GHz
between the start and stop frequencies, only one,
single sweep, will be executed. The sweep will then
be halted at the stop frequency. This frequency
will be displayed in the frequency display and the
AUTO Sweep key LED will flash continuously.
The message key will also lightindicating error 16.

This feature prevents excessive wear during sweep

modes, on the microwave relays which switch in
the power amplifier.

3-7
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@ RANGE dBm Display. Indicates the selected range of
the RF output in 10 dB steps from -90 to +10
dBm. Rangeisset by the RANGE (8- and &
keys.

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

@ MTR Keys. Select the meter function.

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

AM: selects 30% (read on the 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, 300
kHz, or 3 MHz. Full scale indication read on
theOtolscaleis 100kHz, 1 MHz, or 10 MHz.
A 1 volt peak signal applied to the FM IN
connector develops full scale modulation.

@ staws Annunciators. Display the internal condi-
tions of the Signal Generator.

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

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

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

9

when the modulation index exceeds 5 2.0 to
6.6(:Hz), 1016.6t012.3GHz), 15(12.3t018.6
GHv ., or 20 (18.6 to 26.0 GHz). The modula-
tion index is equal to the maximum peak
deviation divided by fj,,q. Refer to Table
1-1, Specifications, for additional informa-
tion.

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

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

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

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

@ MESSAGE Key. Lights toindicate 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.

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

&M 1P-1B STATUS Annunciators. Indicate the status of
the Sign::l Generator when it is operating via
the HI'-I13.

RMT: lizhts when the Signal Generator is in
remate mode.

LSN. Lizhts when the Signal Generator is
addressed to listen.

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

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

Figure 3-2. Displays and Status Annunciators
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@ RF OUTPUT Connector. 50 ohm APC 3.5 male con-
nector supplies RF output over the entire fre-

quency range of 2 to 26 GHz.

RF 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.

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

OIODE 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.

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 Zers. 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.

&P UTPUT LEVEL RANGE Keys (48-and 6. Select the
RF output level range in 10 dB steps from -90 to
+10dBm. Theselected rangeis displayed in the
RANGE dBm display.

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

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

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

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

Figure 3-3. Output Leve! Features
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@ FREQUENCY Key. Used as a prefix to the Data and

Units keys to set a continuous wave (CW fre-
quency or center frequency for a AF sweep.

@ FREQ INCR Key. Used as a prefix to the Data and

Units keys to set the step size for the FREQ
INCREMENT 8% and 48 keysorthe TUNE
knob. Pressing the FREQ INCR key recalls the
current increment value to the FREQUENCY
MHz display ifor as long as the key is
depressed).

@ STO Key. Used as a prefix to a numeric key (a

singledigit 1 —9 to identify the storage register)
to save the current instrument settings in an
internal storage register. All front panel func-
tions can be stored, although OUTPUT LEVEL
VERNIER can be stored only in remote mode.

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

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

@ Data Keys [0-9, ., and —). Used with Function keys

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

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

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

The MKR OFF/STEPS/ms key serves as a
terminator for setting the number of steps in 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; dis:ibles the TUNE knob when OFF. The
key L.LED) lights when it is ON.

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
circuir in the STBY and ON positions.

@ TUNE Knob. Changes the CW frequency by the

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

€T FREQ INCREMENT 4 and -8 Keys. Decrease or

increase the CW frequency in steps; the step
size is set with the FREQ INCR key. Holding
either key down causes the frequency to contin-
uously change. These keys also serve as a man-
ual sweep mode control.

3-10
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SWEEP FREQ

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

@ 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
valueinthe FREQUENCY MHz display (for as
long as the key is depressed).

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

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

SWEEP MODE
@ OFF Key. Disables the sweep.

@ AUTO Key. Starts a repetitive sweep (restarting
at the end of each sweep). Executes single
sweep only for Option 008 in some modes.

{See Additional Operating Information of this
manual.)

ﬁ MANUAL Key. Enables the sweep circuitry. [t does
not start a sweep. The TUNE knob (if enabled)
or the FREQ INCREMENT &g and 48 ) keys
control the sweep.

@ 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.

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

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

Figure 3-5. Sweep Features and LOCAL Key
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AM OFF Key. Disables AM.

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

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

AM IN Connector. BNC female connector with an
input impedance of 600 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.

@5 rv oeviaTion

FM DEVIATION MHz OFF Key. Disables FM.

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

FM IN vonnector. The peak deviation is read on
the meter

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

£ ruLse

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.

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

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

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

FREQ REF. BNC female connector. Qutput'impe-
dance is 100! nominal. Provides a 1V/GHz
ramp (+18V maximum) that is always on, even
when sweep is off.

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

TONE MKR. BNC female connector. Output impe-
danceis 600} nominal, 5 kHz sine wave. Can be
connected to front panel AM IN to provide AM
markers.

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.

RF QUT [A346). For Options 004 and 005 only. 501}
APC 3.5 male output connector.

10 MHz OUT (A3J8). 0 dBm (nominal)into 50}, can
be used as an external timebase and for trouble-
shooting.

@) FREQ STANDARD Output (A349). 10.000 MHz into 5002

at +7 dBm (nominal) from the internal fre-
quency standard except when INT/EXT switch
is in the EXT position.

@ Jumper (A3W3}. Normally connects the Internal

Frequency Standard Output (A3J9) to the Ex-
ternal Frequency Standard Input (A3J10).

(1) FREQ STANDARD Input (A3J10). Normally connected

by A3W3 to A3J9. Also used to connect an
external frequency standard of 5or 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.

Line Power Module. Permits operation from 100,
120, 220, or 240 Vac. The number visible in the
window displays the nominal line tmains) vol-
tage for which the Signal Generator is set (see
Figure 2-11. The protective grounding conductor
connects to the Signal Generator through this
module. The line power fuse is part of this
module and is the only part to be changed by
the operator.

100 MHz QUT (A3J7). 0 dBm (nominal) into 501);
can be used as an external timebase and for
troubleshooting.

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

@ AUX Connector. Allows remote control of frequency

increment, display blanking, register recall,
and start and stop sweep. Refer to Table 3-3,
AUX Connector Functions, for additional infor-
mation.

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

3-15. OPERATOR’S CHECKS
3-16. Basic Functional Checks

DESCRIPTION: The purpose of these checks is to give reason:ible 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 theinstrument is performing within its published specifications.

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

If a malfunction is suspected and the Signa! (ienerator 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.

EQUIPMENT:  Test Oscillator ...................... HP6L4A
Pulse Generator ..................... HP &013B
Oscilloscope ........................ HP 1740A or HP 1715A
Termination, 50-ohm ................ HP &193B, Option 010

PROCEDURE: Turn-On Check

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

2. Settherear panel FREQ STANDARD INT EXT switch to INT and the JUMPER
{A3W3: to connect A3J9 and A3J10.

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

4. Leave the instrument’s LINE switch set to STBY until the OVEN COLD status
annunciator turns off. This should occur in 153 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 flushing, 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 MH:z display. Any code other than 00 represents an
error. Refer to the operating information pull-out card for a com-
pletelisting of message codes and the malfunctions they represent.
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Basic Functional Checks (cont’d)

NOTES (contd)

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 false errors. Errors that repeat are usually real.

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

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

Frequency Check:

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

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

8. Set FREQ INCR to the values shown in the following table. For each FREQ INCR
value, slowly tune from the corresponding start frequency to the stop frequency.
Each time, verify that the NOT ¢ LOCKED status annunciator remains off. (Each
phase-lock loop is tuned over its entire range.)
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Model 86738

Basic Functional Checks (cont'd)

FREQ INCR Start Frequency Stop Frequency
10 kHz 2000.010 MHz 20041100 MHz
100 kHz 2000.100 MHz 2007000 MHz
I MHz 2001.000 MHz 2014.000 MHz

10 MHz 2010.000 MHz 2100.000 MHz
100 MHz 2100.000 MHz 3000.000 MHz
1 GHz 3000.000 MHz 260011.000 MHz

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

Output Levei Check:

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

10.

11.

13.

14.

15.

16.

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

Connect adi-ohmload or 10dB attenuator to the Signal Generator’'s RFOUTPUT
connector. 1 This reduces unwanted power reflections back into the RF OUTPUT
connector, thereby preventing afalse AL UNLEVELED annunciator indication.)

. Set FREQUENCY to 6.6 GHz and Output | .evel VERNIER to -2 dB. Press the RF

OUTPUT key to OFF. Verify that the A[.CC UNLEVELED and NOT ¢ LOCKED

status annunciators turn on and that the meter indicates <-10dB.

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

Step the output level downin 10 dB steps {rom 70 to -90 dBm using the RANGE &
key. Then, step the output level up in 10 (13 steps from -90 to +10 dBm. Verify that
the ALLC UNLEVELED annunciator remains off.

Set Output Level RANGE to 0 dBm and sweep the Output L.evel VERNIER from
-10 dBto +3dB. Verify that the AL.C UNI.LEVELED annunciator remains off at all
VERNIER settings.

Set FREQ INCR to 10 MHz. Then, set the output level to the values shown in the
following table. Tune from the corresponding start frequency to the stop frequency
for each output level. Verify that the indicited power level on the meter remains
constant and stable and that the ALC UNLEVELED annunciator remains off.
This ensures that the instrument can generate specified output power and remain
leveled.!
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Operation

3-11. Basic Functional Checks (cont'd)

Output Level
Start Frequency Stop Frequency
Model Range VERNIER

Std/008 +10 dBm -2dB 2000.000 MHz 18000.000 MHz
Std only +10 dBm -6 dB 18010.002 MHz 22000.000 MHz
Std only 0dBm 0dB 22010.000 MHz 26000.000 MHz
Opt. 008
only +10 dBm -3dB 18000.003 MHz 26000.000 MHz

Sweep Check:

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

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

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

19. 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.

20. 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.

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

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

23. Pressthe 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.

24. Pressthe SWEEP OFF key. Verify that the FREQUENCY MHz display returns to
3000.000 MHz.

NOTE
For Option 008, Auto Sweep mode will only execute one sweep if 16 GHz is

within start and stop frequencies. Sweep will then halt at programmed stop_
frequency, Auto Sweep key will flash, and message key will display error 16.
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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 outut connector for greater assurance of AM performance. The ALC UNLE-
VELED status annunciator is used to verify that overmodulation does not occur.

0SCILLOSCOPE

J INPUT

TEST OSCILLATOR 86738 SI‘GLNAL GENERATOR

lTOQ

Figure 3-8. AM Functional Check Setup

HAOASIRERISNeTo RS
: 102

BNC TEE

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

26. Set the test oscillator to 10 kHz at an output level of O0V. Then, connect the test
oscillator and oscilloscope to the Signal Generator as shown in Figure 3-8.

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

Signal Generator Oscilloscope

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

28. Press AM OFF and disconnect the test oscillator and oscilloscope from the Signal
Generator.
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Basic Functional Checks (cont'd)

FM Check

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

29.

30.

31.

32.

33.

34.

OSCILLOSCOPE

8673B SIGNAL GENERATOR

D[ ] ,‘? a L —

TEST OSCILLATOR

(=N} 0 O ©OooICOQOOooQ
oo 5 & oocgoco

% 0 y copoo S QAsg ()
SN ISEEERRS

9] 0@ § © oo coBoa o

5082 = |FM IN = J INPUT
| ISR |

BNC TEE

Figure 3-9. FM Functional Check Setup

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

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

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

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

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

Press FM DEVIATION MHz OFF and disconnect the test oscillator and oscillo-
scope from the Signal Generator.
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Basic Functional Checks (cont'd)

Pulse Modulation Check:

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

PULSE 0SCILLOSCOPE
GENERATOR 86738 SIGNAL GENERATOR
- J ‘v g ose ia o .
TRIGGER OQUTPUT (+) PULSE N INPUT EXT
OUTF‘%JT' TRIGGER
+
| SN
BNC TEE

Figure 3-10. Pulse Modulation Functional Check Setup

35. Pressthe RCL0.SetOutput [.evel RANGE ti: 0dBm and Output Level VERNIER to
0 dB.

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

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

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

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

40. Set the pulse generator to the following:

pulse period range ................ 20ns - 1 us
pulse delayrange ................. 35ns -1 us
pulse widthrange ................ 10ns- | us
amplituderange .................. 2-5V

In addition, internal load and normal puls¢ should be selected. (Internal load places
a 500 internal load on output pulse for proper impedance matching.)
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3-11. Basic Function Checks (cont'd)

41.

42.

43.

44.

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 morethan =1 dB from the level referenced with pulse off, (CW mode).

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

45.

46.

Set FREQUENCY to 15 GHz and Output Level RANGE 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 RANGE dBm display shows 20 dBm.

Message Check

47.

48.

49.

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

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

Release the MESSAGE key. Verify that the key light turns off.
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3-17. HP-IB Functional Checks

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

INITIAL
SETUP:

EQUIPMENT:

messages described in Table 3-4. Only the Signal Generator, a controller, and an HP-1B
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 f::llowing assumptions:

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

b. The bus controller properly executes HI' 113 operations.
¢. The bus controller’s HP-IB interface properly executes the HP-1B 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-1B interfiace is assumed to be ““7”. The address of
the Signal Generator is assumed to be ‘197 (its address as set at the factory). This
particular select code address combination {that is, 719) is not necessary for these checks
to be valid. However, the program lines presentcd here have to be modified for any other
combination.

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

The test setup is the same for all of the checks (‘onnect the Signal Generator to the bus
controller via the HP-IB interface.

HPIB Controller ..................... HP 9%2A/98213A (General and
Extended 170 ROM)
HP 85k '82903A (16K Memory
Module:/00085-15005 (Advanced Pro-
gramming ROM)

HP-IB Interface ...................... HP 9%0:34A (for HP 9825A)
HP 829:7A (for HP 85F)

Remote and Local Messages and the LOCAL Key

NOTE:

This check determines if the Signal Generator properly switches from local to remote
control, from remote to local control, and if the LOCAL key returns the instrument to
local control. If the Signal Generator is in remote mode (that is, the front panel RMT
annunciator is on), switch the instrument to S1'BY, then to ON.
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HP-IB Functional Checks (cont'd)

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

Send the Remote message (by setting rem 719 REMOTE 719
Remote Enable, REN, true and
addressing the Signal Generator to
listen).

OPERATOR’S Check that the Signal Generator’s RMT and LSN annunciators are on.
RESPONSE:

Send the Local message to the Signal Icl 719 LOCAL 719
Generator.

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

Send the Remote message to the rem 719 REMOTE 719
Signal Generator.

OPERATOR’S Check that both the Signal Generator’s RMT and LSN annunciators are on. Press the
RESPONSE: LOCALkey on the Signal Generator. Check that the Signal Generator’s RMT annuncia-
tor is now off, but that its LSN annunciator remains on.

Sending the Data Message

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

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

OPERATOR’S Check that the Signal Generator’s TLK annunciator is on. The controller’s display
RESPONSE: should read 3000000000.00 (HP 9825A) or 3000000000 (HP 85F). This corresponds to the
data output shown in the FREQUENCY MHz display.
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HP-IB Functional Checks (cont'd)
Receiving the Data Message

NOTE: This check determines if the Signal Generator properly receives Data messages.
Description HP 98254 (HPL) HP 85F (BASIC)
Send the first part of the Remote rem 7 REMOTE 7

message ienabling the Signal Genera-
tor to remote).

Address the Signal Generator to wrt 714: “irlbgz” OUTPUT 719; “FRI5GZ”
listen icompleting the Remote mes-
sage), then send a Data message.

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

Local Lockout and Clear Lockout/Set Local Messages

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

Description HP 9825A (HPL) HP B5F (BASIC)

Send the Local Lockout message. ito 7 LOCAL LLOCKOUT 7

OPERATOR’S Checkthatthe Signal Generator's RMT annunciatoris on. Press the Signal Generator’s
RESPONSE: [LOCAL key. The RMT annunciator should rem:iin on.

Send the Clear lockout/Set Local fel v LOCAL 7
message.

OPERATOR’S Check that the Signal Generator’s RM'T" annunciator is off.
RESPONSE:

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

OPERATOR’S  Check that the Signal Generator’s RMT annunciator is on.
RESPONSE:
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HP-IB Functional Checks (cont'd)
Clear Message

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

Description HP 9825A (HPL) HP 85F (BASIC)
Send a Data message that turns wrt 719, “k0” OUTPUT 719; “K0”
AUTO PEAK off.

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

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

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

Abort Message

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

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

Address the Signal Generator to wrt 719 OUTPUT 719
listen.

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

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

OPERATOR’S Check that the Signal Generator’s LSN annunciator is off.
RESPONSE:
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HP-IB Functional Checks (cont'd)
Status Byte Message

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

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

Place the Signal Generator in rds ( 714%) =V V=SPOLL (719
serial-poll mode (causing it to send
the Status Byte message).

Display the value of V. dsp V PRINT V

OPERATOR’S The controller’s display should read 12.00 (HP $325A) or 12 (HP 85F).
RESPONSE:

Require Service Message

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

Description HP 8825A (HPL) HP 85F (BASIC)
Send a Data message to set the wtb 7149, @17, 32 OUTPUT 719 USING
Request Mask to 32. “2A, B”; “@1”, 32
Send a Data message containing an wrt 719, “1r 35 gz” OUTPUT 719; “FR 35 GZ”
invalid HP-IB code. This causes a
Require Service message to be sent.

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

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

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

OPERATOR’S Check that the SRQ value is 1, indicating the Signal Generator issued the Require
RESPONSE: Service message.
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HP-IB Functional Checks (cont’d)
Status Bit Message

NOTE: This check determines whether or not the Signal Generator sends the Status Bit mes-
sage. This check can be performed in either local or remote mode. If the Signal Genera-
tor’s SRQ annunciator is off, perform the first part of the Require Service Message check
before beginning this check.

Description HP 9825A (HPL) HP 85F [BASIC)
Configure the Signal Generator to polc 719, 10 SEND 7; LISTEN 19
respond to a parallel poll on HP-IB CMD 5SCG 10
data line DIO3.
Place the Signal Generator pol(7) -V V =PPOLL (7)

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

Display the value of V. dspV PRINT V

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

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

parallel poll mode.

Display the value of V. dspV PRINT V

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

HP-1B Functional Checks (cont'd)

Trigger Message
NOTE: This check determines if the Signal Generator responds to the Trigger message. This
check assumes that the Signal Generator is in remote mode.
Description HP 8825A (HPL) HP 85F (BASIC)
Send a Data message to set wrt 719, OUTPUT 719;
the Signal Generator's fre- “fr 9994 mz” “FR 9999 MZ”

quency to 9999 MHz.

Set the Signal Generator’s frequency wrt 719, OUTPUT 719;
increment to 1111 MHz. “fillll mz” “FI 1111 MZ”

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

Configure the Signal Generator’s wrt 714, “ct dn” OUTPUT 719;“CT DN”
trigger response to be an INCRE-
MENT (down! function (that is, dn.

Send a Trigger message. trg 719 TRIGGER 719

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

3-19. AUX Input Lines

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

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

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

¢ Set FREQ INCR to 1 GHz.

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

Operation

e [fthe FREQ INCREMENT steps are erratic,
the debouncing circuit is still bypassed.

e [fthe frequency consistently changesin steps
of 1 GHz, the debouncing circuit is enabled.

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

NOTE
Section 11, Installation, also shows the
pinout configuration of the AUX con-
nector as well as information for a
recommended mating connector.

3-20. AUX Output Lines

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

Table 3-3 AUX Connector Functions

7 | Stop Sweep
12 | No Display

Pin Function Description
INPUTS 1 | Recalll Recalls the contents of internal storage register 1.
2 | Recall Next Sequential recall of internal storage registers 2 through 9
3 | FREQ INCREMENT Up Same as FREQ INCREMENT Up key
4 | 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
Stops sweep. Sweep resumes when this line goes high

Blanks FREQUENCY MHz display when this pin is
grounded and the existing display changes

OUTPUTS | 8 | Negative Blanking -5V for blanking
9 | Trigger One pulse when the Signal Generator has made a frequency
change that may cause loss of phase lock to an instrument
tracking the Signal Generator
10 | End of Sweep One pulse at end of each sweep
11 | Ground
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3-21. 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-1B.

A quick test of the Signal Generator’s HP-IB inter-
face is described earlier in this section under
Remote Operator’s Checks. These checks verify
that the Signal Generator can respond to or send
each of the applicable bus messages described in
Table 3-4.

3-22. HP-I1B Compatibility

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

3-23. Remote Mode

Remote Capability. The Signal Generator com-
municates on the bus in both remote and local
modes. In remote, most of the Signal Generator’s
front panel controls are disabled. Exceptions are
the LINE switch, the LOCAL key, the MTR keys,
the MESSAGE key, and the FREQUENCY, FREQ
INCR,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
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Generator automatically stops listening and sends
one of the fullowing messages: Data, Require Ser-
vice, or Stiatus Byte. Whether addressed or not, the
Signal Generator responds to the Clear (DCL),
Local Lockout, Clear Lockout/Set Local, and
Abort messages. In addition, the Signal Generator
can issue the Require Service message and the
Status Bit message.

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

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

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

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

3-24. Local Mode

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

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

Local Lockout. When a data transmission is inter-
rupted, which can happen by pressing the LOCAL
key to return the Signal Generator to local mode,
the data could be lost. This would leave the Signal
Generator in an unknown state. To prevent this, a
local lockout is recommended for purely automatic
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Table 3-4. Message Reference Table (1 of 2)

Operation

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 Qutput Status function, or execut-
ing a serial poll while the SRQ control line is held true.

Related Inter-
HP-1B Appli- Response Commands | face
Massage cable p and Fune-
Controls | tions*
Data Yes | All front panel functions (except the LINE switch and the Backspace AH1
key) and remote-only functions are bus programmable SH1
T5
TEO
L3
LEO
Trigger Yes If in remote and addressed to listen, the Signal Generator executes a pre- GET DT1
viously selected program code. It responds equally to the Group Execute
Trigger (GET) bus command and program code TR (a Data message).
Clear Yes | Sets output to 3000.000 MHz at -70 dBm with sweep and modulation off. DCL DC1
Resets many additional parameters as shown in Table 3-6. Responds SDC
equally to Device Clear (DCL) and Selected Device Clear (SDC) bus
commands.
Remote Yes | Remote mode is enabled when the REN bus control line is true. However, REN RL1
remote mode is not entered until the first time the Signal Generator is
addressed to listen. The front panel RMT annunciator lights when the
instrument is actually in the remote mode.
Local Yes | The Signal Generator returns to local mode (front panel control). It GTL RL1
responds equally to the Go To Local (GTL) bus command and the front
panel LOCAL key.
Local Yes | The LOCAL key is disabled. Only the controller can return the Signal LLO RL1
Lockout Generator to local (front panel control).
Clear Yes The Signal Generator returns to local (front panel control) and local REN RL1
Lockout/ lockout is cleared when the REN bus control line goes false.
Set Local
Pass Con- No The Signal Generator has no controller capability. Co
trol/Take
Control
Require Yes | The Signal Generator sets the SRQ bus control line true if one of the fol- SRQ SR1
Service lowing conditions exists and it has been enabled by the Request Mask to
send the message for that condition: Front Panel Key Pressed, Front Panel
Entry Complete, Change in Extended Status, Source Settled, End of
Sweep, Entry Error, and Change in Sweep Parameters.
Status Yes The Signal Generator responds to a Serial Poll Enable (SPE) bus com- SPE T5
Byte mand by sending an 8-bit byte when addressed to talk. If the instrument is SPD
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Table 3-4. Message Reference Table (2 of 2]

Related
HP-iB Appli- Response Commands | Interface
Message cable p and Functions
Contrals
Status Yes | The Signal Generator responds to a Parallel Poll Knable (PPE} PPE PP1
Bit bus command by sending a bit on a controller selected HP-IB PPD
data line. PPC
PPU
Abort Yes The Signal Generator stops talking and listening IFC T5TEO
LELEO
“Commands, Control lines, and Interface Funcetions are defined in TKEE Std 488197 % s nowledge of these may not be necessary if your
controller’s manual describes programming in terms of the twelve HP-IB Message- sbown in the left column.

Complete HP-IB capability as defined in IEEE Std 488 and ANSI Std MC1.11is: SH1, AH1,T5, TEO, L3,

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

Local Mode (cont'd)

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

NOTE

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

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

b. Thereare several HP-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 mode is defined as attention control line
{ATN true and interface clear control line (IFC)
false. Wheneverthe Signal Generator is addressed
(if in local or remote), either the TLK or LSN
annunciator on the front panel turns on.

The Signal Generator’s Talk and Listen addresses
can be set from switches located inside the instru-
ment or from the front panel. The address selec-
tion procedure is described in Section II.
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The decimal equivalent of the addresses can be
displayed in the FREQUENCY MHz display by
pressing and holding the LOCAL key. This is the
decimal equivalent of the last five bits of both the
Talk and l.isten 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
switchissetto “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 mess:iges and cannot respond to a serial poll
with the Status Byte message.

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

Talk Only Mode. If the internal address switches
are set to a valid Talk address and the Talk Only
switchissetto 1”7, 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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The Signal Generator’s Talk Only address can
also be set from the front panel by keying in 5 0,
then pressing the STO key and the LOCAL key.
Note that the FRONT PNL ENABLE switch on
the internal HP-IB address switch must be set to
“1” to allow front panel entries.

3-26. Turn-on Default Conditions

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

HP-IB Local Mode

¢ Immediate Execution Mode

e Unaddressed

¢ Trigger Configuration cleared

* Request Mask cleared
* SRQ cleared

3-27. Displays

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

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

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

3-28. Output Level

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

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

3-29. Data Messages

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

3-30. Receiving Data Messages

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

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

e {Program Code]|Numeric Value] |Units Ter-
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Receiving Data Messages (cont'd)

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

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

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

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

Valid Characters. The ASCII characters used for
program strings are: A-Z a-z 0-9. - + LF , ; @.
The alpha program codes can be either upper or
lower case since the Signal Generator will accept
either type (they can be interchanged). Spaces,
unnecessary signs (+, -}, leading zeros, and car-
riagereturns (CR)areignored. However, if a space
or other such character were inserted between 2
characters of a program code, the program code
would beinvalid and any remaining 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
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the final EOS message than it can in the other
mode. This is useful when the system controller is
slow enough (data rate <1000 bytes/second) that it
cannot tuke advantage of the Deferred mode’s
transfer speed or when switching time, indepen-
dent of message length, is more important than
program execution speed.

Deferred Execution Mode. This ASCII mode must
be selected by sending the program code @2. In
this mode, the Signal Generator accepts strings up
to 96 characters at a time, executing the string
upon receiving an EOS message. The Signal Gen-
erator produces its own EOS message upon receipt
of the 96th character in a string. If a block of
strings containing more than 96 characters is
sent, the first 96 characters are accepted and the
Signal Generator holds the bus busy until it exe-
cutes them. Then the next 96 characters are
accepted and so on until the entire block is ac-
cepted. If only one string of less than 96 characters
1s sent, the Signal Generator accepts the strings
and frees the bus allowing program execution to
continue.

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

3-31. Sending the Data Message

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

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

¢ Front Panel Learn Mode
Special Function Learn Mode
Messages

Output Active Parameter
Output Couple

Output Lock Frequency

Test Interface

Output Status

Output Request Mask Value (explained later
S AR &, s AU G IR B d MAacls Y7alavnh
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Sending the Data Message (cont'd)

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

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

After receiving an L1 program code (Front Panel
Learn Mode) and when addressed to talk, the Sig-
nal Generator sends 2 ASCII characters, @ and A,
followed by a string of 94 8-bit binary bytes con-
taining information on the front panel configura-
tion. This binary data can then be stored in the
controller’s memory for future use. In addition, as
each configuration goes out onto the bus, it is also
stored in the Signal Generator’s register 9. The
most straight-forward way to program the system
controlleris to use a loop toread 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
the learn 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 dosoin unin-
terrupted strings. If a data string is broken or
interrupted, the data could be lost or offset, and
misinterpreted by the Signal Generator. An offset
of data bytes can persist through later data strings
until the Signal Generator is eventually switched
to standby, then on again.

Operation

Special Function Learn Mode. This mode is in-
tended for servicing the Signal Generator. It is
similar in 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 EOI. The codes represent entry
errors and instrument malfunctions. The two-
digit codes are explained on the operating infor-
mation pull-out card and in the Message Detailed
Operating Instruction. The Message can always
be read by pressing the MESSAGE key, even
when the Signal Generator is in remote mode.
However, reading the Message once, either in
remote or local, clears it to 00 (No Error) whether
or not the causing condition has been corrected.

Output Active Parameter. This function allows the
user to determine the present value of a specific
parameter. After receiving the program code for a
value-selectable parameter followed by the pro-
gram code OA (Output Active) and when ad-
dressed to talk, the Signal Generator will output a
string over the bus consisting of the following:
[Selected Program Code||Current Numeric Value|
[Units Terminator||LF and EOI|. Any parameter
that has a numeric value associated with it can be
interrogated. An exception to this output formatis
Steps. When the controller sends “SPOA”, the
Signal Generator returns with the string: SP|Step
Size| HZ, SP [Number of Steps| SS, |[LF and EOI]|.
The Signal Generator may output a program code
that differs from the code sent to it by the con-
troller. For example, the Signal Generator re-
sponds with the program code CF (center fre-
quency) when sent FR (frequency) and MK (mar-
ker) when sent M1, M2, M3, M4, or M5 (Markers 1
through 5).
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Table 3-5. Talk Functions
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Function Program Code | Signal Generator Qutput Response to Program Code Comments
Front Panel Learn Mode I.1 96 Binary Bytes |EOI|
Special Function Learn L2 26 Binary Bytes [EKOI| See Section VIII, Service
Mode
Message MG 2 Digits |LF and EOI |
Output Active |Progam [Program Code||Numeric Value]|[Units Valid Functions: CF, FI,
Parameter Code] OA Terminator||LF and EOI FA, FB, FS, M1-5, DW,
LE, VE, RA
SPOA SP {Step Size| Hz, SP |# of Steps| SSSP
|[LF and EOI|
Output Couple ocC [START Value|, {Center-Frequency Frequency is in Hz;
Value}, |Dwell Value| |LF uind EOI| dwell is in seconds.
Output Lock Frequency OK FR [Numeric Value| Hz |1.FF ;ind EOI |
Test Interface TT [1 Byte]| 1 Byte [EOI|
Output Status 0S 2 Bytes | EOI|
Output Request Mask OR 1 Byte |EOI}

Sending the Data Message (cont’'d)

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

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

Test Interface Function. This function allows test-

ing of the HP-IB interface. After receiving the pro-
gram code TI, followed by an 8-bit byte represent-
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ing one or more data lines (see table below) and
when addressed to talk, the Signal Generator
sends the binary byte that it just received. Refer to
Section V1II, Service, for additional information.

HP-IB

Data Line | DIO8 | DIO7 | DiO6 | DIOS | D104 | DIO3 | DIO2 | DIO1

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

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

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

Table 3-6. Response to a Clear Message

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

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

3-33. Receiving the Trigger Message

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

Configure Trigger. The Signal Generator’s re-
sponse to a Trigger message is set when it receives
a Data message containing the program code CT
followed by one valid program code. For example,
CTWG6 causes a single sweep (W6) when the Trigger
message is received.

Operation

3-34. Receiving the Remote Message

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

3-35. Receiving the Local Message

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

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

3-36. Receiving the Local Lockout Message

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

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

3-32. Sending the Require Service Message

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

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

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

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

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

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

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

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

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

Request Mask. The Request Mask functions within
the Status Byte. It determines which bits can set
the RQS bit true (see Figure 3-11) and consequently
set the SRQ bus line true.
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The Request Mask is set by the program code @1
followed by an 8-bit byte (a Data Message). The
value of the byte is determined by summing the
weight ot cach bit to be checked. Each bit, if true,
enables o corresponding conditon to set the RQS
bit true. This message is executed immediately
and does nnt require an End-of-String message to
be sent. At turn-on, the Request Mask is cleared
(that is, set to 0).

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

NOTE

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

3-33. Sending the Status Byte Message

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

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

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

3-34. Clearing the Status Byte

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

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

ure/On Failed

Figure 3-11. Status Byte Information

Clearing the Status Byte (cont’'d)

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

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

NOTE

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

3-42. Sending the Status Bit Message

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

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

3-43. Receiving the Abort Message

The Abort message is the means by which the
controller sets the Interface Clear (IFC) bus con-
trol line true. When the Abort messageis received,
the Signal Generator becomes unaddressed and
stops talking or listening.
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Table 3-7. HP-IB Program Codes
Program Parameter Program Parameter

Code Code

AQ AM OFF 0C Output Couple

AP Level RANGE and VERNIER) OK Output Lock Frequency
A0 AM OFF Ol. Front Panel [.earn Mode
Al AM OFF OR Output Request Mask

A2 AM 307, 08 Output Status

A3 AM 1007 Pl Power Level RANGE and VERNIER)
BY1 Bypass PO PULSE OFF

CF Center Frequency PO PULSE OFF

Cs Clear Status P1 PULSE OFF

CcT Configure Trigger P2 PULSE NORM

CwW CW Frequency P3 PULSE COMP

C1 ALC INTERNAL RA RANGE

C2 ALC DIODE RC Recall (RCL.»

C3 ALC PWR MTR RD RANGE Down 10 dB

DB dB RFO RF OFF

DF AF RF1 RF ON

DM dBm RIL. Recall iRCL:

DN FREQ INCREMENT iDown: RM RQS Mask

DO FM DEVIATION OFF RO RF OFF

DwW DWEILL RS Reset Sweep

DO FM DEVIATION OQFF RU RANGE Up 10dB

D1 FM DEVIATION OFF RO RF OFF

D2 FM DEVIATION .0:3 MHz R1 REF ON

D3 FM DEVIATION .1 MHz Sh Slave Down

D4 FM DEVIATION .3 MHz Sk STEP

D5 FM DEVIATION | MHz SM MANUAL Sweep

D6 FM DEVIATION 3 MHz SP STEP

D7 FM DEVIATION 10 MHz S8 Steps (suffix

FA START Sweep Frequency ST Store (STO!

FB STOP Sweep Frequency SU Slave Up

FI FREQ INCR SV Service Function

FN FREQ INCR TI Test Interface

FR FREQUENCY TR Execute Trigger

FS AF T Meter LVL

K1 FREQ INCR T2 Meter AM

GZ GHz 3 Meter FM

HZ Hz uUp FREQ INCREMENT iUp)
IF FREQ INCREMENT i Up: VE VERNIER

1P Instrument Preset WO SWEEP MODE OFF

KZ kHz W( SWEEP MODE OFF

K0 AUTO PEAK OFF W1 SWEEP MODE OFF

K1 AUTO PEAK ON W2 AUTO Sweep

K2 AUTO PEAK without extra settling time W3 MANUAL Sweep

LLE Level (RANGE and VERNIER) W4 SINGLE Sweep

I.1 Front Panel Learn Mode W5H SINGLE Sweep: Arm Only
[.2 Special Function Learn Mode W6 SINGLE Sweep: Arm and Begin
MG MESSAGE W7 Master Sweep

MO Markerisi OFF W& Slave Sweep

MS milliseconds X0 Markeris) OFF

MZ MHz X1 Marker 1

MO Markerisi OFF X2 Marker 2

M1 Marker 1 X3 Marker 3

M2 Marker 2 X4 Marker 4

M3 Marker 3 X5 Marker 5

M4 Marker 4 Yi Display On

M5 Marker 5 Yo Display Off

NM Normal @A Start of Front Panel Learn Mode
NO TUNE Knob OFF (@] Prefix for Request Mask
NO TUNE Knob OFF () Deferred Execution Mode
N1 TUNE Knob ON (@3 Immediate Execution Mode
OA QOutput Active Parameter @y Start of Special Function [Learn Mode
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Table 3-8. Messages

Operation

Code

Definition

00

NO ERROR

Messages 01 -- 09 are operator errors. The entry is

ignored a

01
02
04
05
07
08
038

nd the previous values are retained

FREQUENCY OUT OF RANGE

FREQ INCR OQUT OF RANGE
CANNOT STORE O

STEP SIZE OUT OF RANGE
NUMBER OF STEPS OUT OF RANGE
DWELL OUT OF RANGE

MARKER NUMBER NOT 1 — 5

Messages 10 through 16 are "soft errors™ that result
from unusual combinations of sweep entries. A mes-
sage is displayed and all entered values are stored in
anticipation that further entries will resolve the conflict.

10
11

12

13

START FREQ STOP FREQ. No sweep.
SWEEP SPAN RESULTS IN START
FREQUENCY TOO HIGH. Truncated sweep
will result.

SWEEP SPAN RESULTS IN STOP
FREQUENCY TOO LOW. Truncated sweep
will result.

NUMBER OF STEPS ADJUSTED TO GIVE
STEP SIZE IN EVEN kHz. Press STEP to see
result.

Code Definition
14 STEP SIZE TiOO SMALL FOR SPAN.
Press STEF t» see result maximum number
of steps is 4999+,
15 STEP SIZE  SPAN. Step size is set to span.
16 BAND CRS3ING IN AUTO SWEEP

Messages 20 —

ignored.
20

21
22
23

24

Messages 30 —- 99 ar« scrvice-related errors. Refer to
Section VIl in the manual.

90
92
95
96
97
98
99

24 are HP-1B errors. The entry is

INVALID tii? :B CODE
HP-1B DATA NITHOUT VALID PREFIX
INVALID HiP-iB ADDRESS ENTRY

TALK FUNCION NOT PROPERLY SPECI-
FIED.

OUTPUT L EVEL OUT OF RANGE

AUTO PEAK MALFUNCTION
RECALL CI41 CKSUM ERROR
LOSS OF L:ATA ON POWER UP
MEMORY 1t 5T FAILURE

ROM TEST FAILURE, A2A10
RAM TEST FAILURE, A2A11

RAM NOT FUNCTIONAL AT
J POWER Ut






