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Section 1
Introduction and Specifications

1-1. INTRODUCTION

The 6061 A Synthesized RF Signal Generator (referred to as the Generator or instrument)
is a fully-programmable, precision, synthesized signal generator. The. Generator is
designed for applications that require good modulation, frequency accuracy, and output
level performance with moderate spectral purity. It is well suited for testing a wide variety
of RF components and systems including fiiters, amplifiers, mixers, and radios,
particularly on-channel radio testing.

1-2. UNPACKING THE GENERATOR

This shipping container should include a 6061A Signal Generator, an Operator
Information Card, a Getting Started Manual, an Instruction Manual, and a line power
cord. Any accessories ordered for the Generator are shipped in a separate container.

Section 2, Installation and Operation, gives instructions on inspecting vour new
Generator, and what to do if the instrument arrives with shipping damage. Reshipment
information is also included.

1-3. SAFETY
This instruction manual contains information, warnings, and cautions that should be
followed to ensure safe operation and to maintain the Generator in a safe condition.

The Generator is designed primarily for indoor use, and it may be operated in
temperatures from 0°C to and 50°C without degradation of its safety.

WARNING -

TO AVOID ELECTRIC SHOCK, USE A POWER CORD THAT HAS A THREE-
PRONG PLUG. IF YOU DO NOT USE A PROPER POWER CORD, THE 6061A
CASE CAN DEVELOP AN ELECTRICAL POTENTIAL ABOVE EARTH GROUND.

CAUTION

To avoid damage to the 6061A, check that the rear panel line voltage selection
card and fuse are correct for the line voltage in your area. The correct line voltage
and fuse combinations are:

LINE VOLTAGE FUSE

100/120V ac, +10%, 47 Hz to 63 Hz 1.5 AMP
220/240V ac, +10%, 47 Hz to 63 Hz .75 AMP

1-1



INTRODUCTION AND SPECIFICATIONS

1-4. OPERATOR INFORMATION CARD

The Operator Information Card has an adhesive backingso it may be affixed to the top of
the Generator in bench applications or to the operator console in remote applications. A
copy of the card 1s located at the end of Section § of thismanual as a convenient reference
or for duplication.

1-5. GENERATOR DESCRIPTION
Fundamental features of the Generator are as follows:

0.01-MHz to 1050-MHz frequency range in 10-Hz steps
+13-dB to -127-dBm level range in 0.1-dB steps

AM and FM, mternal or externai

Internal 400-Hz and 1000-Hz modulation oscillator
Relative frequency and amplitude

Volts/dBm conversion

Store/recall memory

Master/slave for frequency, amplitude, and modulation step (IEEE-488 Interface
controlled.)

Fluorescent display

5 1/4-inches high, rack mountable

1-6. Controlier Functions

The Controller microprocessor controls all operator interface functions, performs
background operations such as status checks, and updates (strobes) the front panel
displays. Whether you are using local control with the front panel, or remote control with
the IEEE-488 Interface, the microprocessor provides self test and diagnostic capability.
Economical instrument performance is achieved by using software compensation
EPRQOMSs and accuracy-enhancement circuitry.

1-7. LOCAL CONTROL
The value of the basic output parameters of the Generator, i.c. amphtude frequency, or
modulation can be controlled in three ways:

Direct numeric entry
Incrementing or decrementing the bright digit

Step-up or step-down entry where the step size can be operator programmed

Other controls provide selection of the POWER ON/OFF, RF OUTPUT ON/OFF,
MODUILATION ON/OFF, internal/external frequency reference, and STATUS.

1-8. DISPLAY FIELD
The programmed values of modulation, frequency, and amplitude are displayed in the
three display fields.
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1-9. REMOTE-CONTROL PROGRAMMING

The IEEE-488 Interface allows the Generator to be remotely controlled with any
IEEE-488 bus controller. The instrument can also be used on the IEEE-488 bus without a
controller in & listen-only or talk-only mode by selecting the appropriate Generator rear
panel IEEE-488 switch settings.

Allinstrument controls can be remotely controlled except the POWER ON/OFF and the
rear panel REF INT/EXT switches. The IEEE-488 Interface provides additional
comumands not available with local control, such as data transfer and individual contro!
of internal I/ O control bits.

The IEEE-488 Interface allows two Generators to track amplitude, frequency, or
modulation in a master/slave configuration when using the front panel step-up and
step-down entries on one of the instruments. For instance, frequency tracking is
convenient for tests involving mixers, and amplitude tracking is useful for two-tone
intermodulation testing.

1-10. Frequency

The specified frequency range is 0.01 to 1050 MHz. The frequency is synthesized from a
10-MHz reference and provides an output resolution of 10 Hz over the entire frequency
range. The relative frequency mode allows the frequency to be programmed in relation to
a center frequency or an offset frequency. This is convenient for testing filters and mixers.
The output frequency stability and accuracy depends on the reference, whether that
reference is internal or external.

1-11. Reference

The internal frequency reference is a 10-MHz ambient crystal oscillator. If Option -130
High-Stability Reference or the Option ~132 Medium-Stability Reference is installed,
that oscillator is locked to the internal crystal oscillator. With the rear panel REF
INT/EXT switch set to INT, the Generator output frequency is synthesized from the
internal 10-MHz crystal oscillator reference, and the internal oscillator (timebase) signal
is available at the 10 MHz OUT connector.

The Generator can be operated from an external 10-MHz timebase by setting the rear
panel REF INT/EXT switch to EXT and applying a timebase signal to the REF IN
connector.

With the REF INT/EXT switch set to EXT, the Generator can be operated from an
external 1-, 2-, 2.5-, 5-, or 10-MHz, 0.3V to 4V peak-to-peak sine or square-wave
reference applied to the REF IN connector. In either position of the INT/EXT switch,
the selected reference is available as a 10-MHz signal at the rear panel 10 MHz OUT
connector.

1-12. Amplitude

The Generator has a specified signal level range from +13 to -127 dBm with programming
limits of +19 and -147.4 dBm. This corresponds to specified terminated voltages of 1V to
0.1 1V and limits of 2V t0 0.01 pV, respectively. The maximum usable signal level is
approximately +I5 dBm. The level entry can be in dBm or volts, or it can be converted
from one to the other. In addition, the relative amplitude mode allows you to account for
cascaded gain or loss, or to display the level (in dB) relative to 1 uV or I mV.

1-13. Modulation
Both internal and externalamplitude modulation and frequency modulation capability is
available. The internal modulation oscillator is selectable between 400 Hz and 1000 Hz.
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AM depths of 0% to 99% are available in [ % steps. FM deviation ranges of 1 kHz, 10kHz,
and 100 kHz are available in steps of | Hz, 10 Hz, and 100 Hz, respectively.

1-14. OPTIONS AND ACCESSORIES
The following options are available for the Generator:

Option -130 High-Stability {Ovened) Reference
Option -132 Medium-Stability Reference .
Option -830 Rear RF OUT and MOD IN Connectors

Section 6 provides more detailed information on the options.

The following accessories are included with each Generator:

DESCRIPTION PART NUMBER QUANTITY

Operator Information Card 812461 1

Getting Started Manual 812503 1

Instruction Manual 893052 1

Line Power Cord 284174 1

BNC Dust Cap 478982 1

DESCRIPTION ACCESSORY
NO.

Rack Mount Kit. Includes M03-205-600 (5 1/4-inch Y6001

Rack Mount Ears) and M00-280-610 {(24-inch Rack Slides)

Attenuator,50 ohms, 6 dB, BNC Y9100
Attenuator,50 chms, 14 dB, BNC Y9101
Attenuator,50 ohms, 20 dB, BNC Y9102
50 ohms Feed-through Termination, BNC Y9103
IEEE-488 Shielded Cable, 1 meter Y8021
JEEE-488 Shielded Cable, 2 meters Y8022
IEEE-488 Shielded Cable, 4 meters Y8023
Coaxial Cable, 50 ohms, 3 feet, BNC (m) both ends Y9111
Coaxial Cable, 50 ohms, 6 feet, BNC (m) both ends Y9112
Min-Loss Pad, 50 ohms to 75 ohms Y9301
Adapter, N to BNC, 75 ohms Y9307
Adapter, N to BNC, 50 ohms Y9308
Coaxial Cable, N male to N male, 6 ft Y9315
Cap, Non-shorting, BNC Y9316
50 ohms Termination, N Y9317
50 ohms Coaxial Switch PM 2122/02
Test Team Software PM 2240/002

1-15. RECOMMENDED TEST EQUIPMENT _

The test equipment recommended for the performance tests, calibration adjustments,
and troubleshooting are listed in Table 4A-1. This equipment is assumed to be calibrated
to the manufacturer’s specifications. If the recommended test equipment is not available,
equivalent test equipment can be substituted.
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1-16. MNEMONICS
The mnemonics used on the schematics, block diagrams, wiring diagrams, truth tables,
and in the text, are listed in Figure 8-1.

1-17. SIGNAL GENERATOR SPECIFICATIONS

Unless otherwise noted, the following performance is guaranteed over the specified environ-
mental and ac power line conditions 20 mimites after turn-on. Table 1-1 lists the Generator
specifications for 6060B and Table 1-2 lists the Generator specifications for 6061A.
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Table 1-1. Signal Generator Specifications for 60608

Warranted performance, 20 minutes after turn-cn within operating temperature

range.
FREQUENCY (8 1/2=-bigit Display?

RANGE »ecoscecessosnaasssannnssas

RESOLUTION scvvvosnsmmcsusananssns

G.01 MHz to 1050.0 MHz in 3 bands:
0.01 MHz to 244.99999 MHz,
245 MHz to 511.99999 MHz.
512 Mz to 1050 MHz.

10 Hz.

ACCURACY vovevoncovsonsannunesans Same as reference {See REFERENCE).

REFERENCE (Internal) ..ccavosases

REFERENCE (External) accsosvwasss
AMPLITUDE (3 t/2-Digit Display’
RANGE (Indicated) scaccscssasacaa

RESOLUTION scvvcuscamsnncescconas

ACCURACY scocoeccuncavenacannsses

SOURCE SWR cvcevssceconsecavosaann

SPECTRAL PURITY (CW ONLYD

SPURIOUS savacossrussvctovcnananns

HARMONICS ..ecwovavrvmoucssssecnos

The unit operates on an internal
free-air 10-MHz crystal oscitlator.
aging <iD.5 ppm/month and <#10 ppm for
25°%¢c, +259¢. Internat reference

signal (10 MHz) available at rear
connector, level >0 dBm, terminated
in 50 chms.

Accepts 4. 2. 2.5. 5. or 10-MHz signal.
Level of 0.3V to 4.0V p-p into 50 ohm
termination.

+13 (413 peak on AM) to ~127 dBm;
{Autoranging 6-dB step attenuator).

0.1 dB (<1% or 1 n¥V 1in volts).

+1.0 dB (20°¢ +5°C) at and above
0.4 MHz; below 0.4 MHz 32 dB at or
above =100 dBm and %3 dB below -100
dBm.

<1.5 below 1 dBm and at or above D.4
MHz; <2.0 elsewhere.

<-60 dBc for offsets greater than 10
kHz. Fixed freguency spurs are <60
dBc or <-140 dBm whichever is larger.
<~55 diic for frequencies <100 kHz.

NOTE
“"duc” refers to decibels relative to
the carrier frequency. or in this

case, relative to the signal level.

<=30 dBc from 0.1 MHz to 1050 MHz.
<-26 dBc from 0.01 MHz to 0.1 MHz.
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Table 1-1. Signal Generator Specifications for 6060B (cont)

RESIDUAL FM (rms in
0.3~kHz to 3-kHz Band) sesoenesesr <10 Hz for 245 MHz to 512 MHz; <20 Hz
eisewhere (209¢ +590).

RESIDUAL FM (rms in
0.05~kHz to 15-kHz Band) cice...s <22 Hz for 245 MHz to 512 MHz; <&4 Kz
elsewhere (20°C #5°0).

RESIDUAL AM (in
0.05-kHz to 15-~kHz Band) .cesne»a <=60 dBc.

AMPLITUDE MODULATION (2-Digit Display)
DEPTH RANGE svuceacsunsavacweners U4 tO 99%.
RESOLUTION cuvvccecaovsanmennsnna= The

ACCURACY .vvvivucnccucwsvnnnsnanes (2% + 4% of setting) for internal
rates, for depths 90% or less and peak
amplitude of +13 dBm or less.

DISTORTION succwecaanscscavssesns <1.D% total harmonic distortion (THD)
to 30 AM, <3% to 704 AM. <5% to 90X
AM at internal rates, except for
frequency >950 MHz and carrier power
>+8 dBm, where specified performance is
<3% THD to 70% AM, <5% THD to S0% AM.

BANDWIDTH (3 dB) vevevnrmeranssss 20 Hz to 30 kHz.

INCIDENTAL FM seveccvassnasnennasn <O°3fm for internal rates and 30X AM.

FREQUENCY MODULATION (3-Digit Display)

DEVIATION RANGES c.ocesesnswssnes 100 Hz to 999 Hz, 1 kHz to 9.99 kHz,
and 10 kHz to 99.9 kHz.

MAXIMUM DEVIATION .icccames snenae Lesser of 99.9 kHz and 27 f above

245 MHz, or 2f_ (f +800) Befou 245
MHz, where f_ 15 in MHz; (fc -1005/3
kHz, below 0.4 MHz (fo in kHz).

RESOLUTION ...... ssvanveescensna. 5 digits.

ACCURACY c.vucvvuscsssnsansannnan +7% for rates of 0.3 kHz to 20 kHz
(2.3 to 1 kHz for fo <0.4 MHz) and
>100~Hz deviation.

DISTORTION .vocenvasnes cusarceesse <14 THD for rates of 0.3 kHz to 20 kHz
(0.3 toc 1 kHz for fo <0.4 MHz) and
>100~Hz deviation.

BANDWIDTH (30B) cusvnenrossucances U.02 kHz to 100 kHz; unspecified for
fo <0.4 MHz.

INCIDENTAL AM ccemnrvncacans cesees <14 AM at 1-kHz rate, 10 a maximum
deviation or 50 kHz.

1-7
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Tabte 1-1. Signal Generator Specifications for 6060B (cont)

MOPULATION SOURCE

INTERNAL ..uvucvvevuunrsssnanonas

EXTERNAL svsvvcservoannonnnnnnuna

MODES scacessuvsoavovsanannncanns

GENERAL

TEMPERATURE
Operating ceesnee ceacassnans
Nor0perating ceveescecscwns

HUMIDITY RANGE
Operating .eccescvcncsenccane

ALTITUDE
0perating ucceecssasscssunssne

VIBRATION
Nor-0perating ecevecesacases

SHOCK
Non-0perating .eecuoesnscnras

ELECTROMAGNETIC

0.4 kHz or 1 kHz, #3% for 20°9¢ 1o
309%¢; add #0.1%/°C outside this
range.

45V max.; 1V peak provides indicated
modulation index. Nominal input
impedance is 600 ohms.

Any combination of internal AM,
internal FM, external AM, and external
FM. Modulation may also be disabled.
The nominal input impedance with both
external AM and external FM enabled is
560 ohms.

6% to 50°C €32°F to 1229F3.

-40°C to 75°C (-40°F to 167°F).

95% to 30°C, 75% to 40°C. 45% to 50°C.
Up to 10.000 ft.

5 Hz to 15 Hz at 0.06 inch. 15 Hz to
25 Hz at 0.04 inch, and 25 Hz to 55 Hz
at 0.02 inch, double amplitude (DA},

Bench handling per MIL T 28800C Ciass
5, Style E.

COMPATIBILITY acvcucevossvsnecuss The radiated emissions induce <3 uv

<1

uv of the Generator's output

signal) into a 1t-inch diameter, 2-turn
Lloop, 1=inch from any surface as
measured into a 50-chm receiver.

Also complies with the following standards:

CEOQ3 of MIL-STD-461B (Power and interconnecting leads), 0.015 MHz to

50 MHz.

REDZ of MIL-STD-461B (14 kHz to 10 GHz).

FCC Part 15 (j), class A.

CISPR 11.
SIZE cuvcwvarnsossnnsanssnnnannnas Width Height Depth
43 cm 13.3 cm 50.8 cm
17 in 5.25 in 20 4n
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Table 1-1. Signal Generator Specifications for 60608 (cont)

POWER wreonnoavarnnnmvosuncnnaenns 100, 120. 220. 240V ac #10%, 47 to
63 Hz, <180 VA (<15 VA, with Option
=130 installed, and the Generator
turned off (standby).

WEIGHT Luvoncocannscerconannncans <€15.7 kg (35 Lbs).
NON-VOLATILE MEMORY

50 instrument states are retained for 2 years (typically), even without
ac line power applied.

REVERSE POWER PROTE(TION

PROTECTION LEVEL cuesvnemavennasne Up to 50 watts from a 50-ohm source.
0.07 MHz to 1050 MHz. Withstands up to
50V dc. Protection is not provided
when the Generator is off.,

6060B OPTION ~130 HIGH STABILITY REFERENCE

AGING RATE ..oveueviinoonnnnanens <85 x 10710/day, after 21 cays
continucus operation.

TEMPERATURE STABILITY ...wcauenn. <#2 x 10710/9¢ (oven remains powered
in standby).

6060B OPTION ~132 MEDIUM STABILITY REFERENCE

AGING RATE ...euveverencnannnnnns <#1 x 10 7/month after S days
continuous operation.

TEMPERATURE STABILITY sieuencann. <31 x 1077/9¢ (0 to 50°C0)
{no powered standby).

6060B OPTION ~488 1EEE~488 INTERFACE (IEEE Std 488-1978)

INTERFACE FUNCTIONS cuvsscmaeons. SH1, AH1, TS, TEO, L3. LEQ. SR1. RL1.
PPO. DCT. DT, €O, and E1.

SUPPLEMENTAL. CHARACTERISTICS

The following characteristics are provided to assist in the application
of the Generator and to describe the typical performance that can be
expected.

FREQUENCY SWITCHING SPEED ....... <70 ms to be within 100 Hz.
AMPLITUDE SWITCHING SPEED ....... <100 ms to be within 0.1 dB.

AMPLITUDE RANGE svcucnmracnonanse Programmable to +19 dBm and —147.4
d8m, usable to +15 dBm. Fixed-range,
selected by special function, allows
for more than 12 dB of vernier without
switching the attenuator.

NOISE {at 20-kHz 0ffset) ..ueecaw. <122 dBo/Hz (except <~116 dBc/Hz
below 245 MHz and above 512 MHz).
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Tabile 1-1. Signal Generator Specifications for 60608 (cont)

RESIDUAL FM (rms in 0.3 to 3 kHz)

EXTERNAL MODULATION .ovencnvuncaa

IEEE .uwvounceassvanconunceonnans

FREQUENCY DRIFT ucvcuvnoscancocas

Approximately a Linear function of
output Tregquency between the following
typical band-edge values:

10 Hz at 0.1 MHz to 12 Hz at 244.99999
MHz.

3 Hz at 245 MHz tc 5 Hz at 511.99999
MHz .

6 Hz at 512 MHz to 12 Hz at 1050 MHz.

Annunciators indicate when a 1V peak
signal is applied, 2%, over a 0.02-
kHz to 100-kHz band.

ALL controls except the power switch
and the internal/external reference
switch are remotely programmable via
IEEE-488 Interface (Std 48B-1978).

ALl status including the option
complement are available remotely. The
Store/Recall memory dats may be
transferred via an external controlier.
In talk-only, the appropriate commands
are generated when the front panel
step~up and step-down entries are made
to control another 6060B, a 60604, a
6070A, or a 6071A. (The 6070A and
6071A only have FREQUENCY STEP.)

<1 ppm/hr after di-hour warmup at
constant ambient temperature using
internal free-air crystal.
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Table 1-2. Signal Generator Specifications for 6061A

Warranted performance, 20 minutes after turn-on within operating temperature

range.
FREQUENCY (B 1/2-bigit Display)

RANGE cceocaannsmorvnnsmuncssscuns

RESOLUTION seocacecsssnnssnecanns
ACCURACY vovevvuosnonscsasnsraces

REFERENCE (Internal) .oceccveanss

REFERENCE (External) soceucovesss

AMPLITUDE (3 1/2-Digit Display?

RANGE (Indicated) cesewvocovscssec

RESOLUTION socevvavmonssuvsascans

ACCURACY ceaveconsuosvarvascsanns

SOURCE VSWR sovevcesnsceveacncacs

SPECTRAL PURITY (LW ONLY)

SPURTOUS .uvevovancsornsnsesanses

HARMONICS .evvsccscucecnonaunasnns

RESIDUAL FM (rms in
0.3+kHz to 3=kHz Band) .covccsuss

0.01 MHz to 1050.0 MHz in 3 bands:
G.01 MHz to 244.99999 MHz,
245 MHz to 511.99999 MHz,
512 MHz to 1050 MHz.

10 Hz.
Same as reference (See REFERENCE).

The unit operates on an internal
free-air 10=-MHz c¢rystal oscillator,
aging <#0.5 ppm/month and <t10 ppm for
259¢, +25°C. Internal reference

signal (10 MHz) available at rear
connector, Ltevel >0 dBm, terminated

in 50 cohms.

Accepts 1, 2, 2.5, 5, or 10-MHz signal.
Level of 0.3V to 4.0V p~p into 50 ohm
termination.

+13 (+13 peak on AM) to -127 dBm;
(Autoranging 6-dB8 step attenuator).

0.1 dB (<% or 1 nV in voltsi.

+1.0 dB (20°¢C +5°C) at and above
0.4 MHz; below 0.4 MHz #2 dB at or
above -100 dBm and +3 dB below ~100
dBm.

<1.5 below 1 dBm and at or above 0.4
MHz; <2.0 elsewhere.

<~60 dBc for offsets greater than 10
kHz. Fixed freguency spurs are <-60
dBc or <~140 dBm whichever is lLarger.
<-55 dBc for frequencies <100 kHz.

NOTE
"dBe" refers to decibels relative to
the carrier frequency, or in this
case, relative to the signal tevel.
<-30 dBc from 0.1 MHz to 1050 MHz.
<=-26 dBc from 0.01T MHz to 0.1 MHz.

<& Hz for 245 MHz to 511.9999 MHz;
<12 Hz elsewhere.
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Table 1-2. Signal Generator Specifications for 6061A (cont)

RESIDUAL FM (rms in
D.0S-kHz to 15«kHz Band) .aweavsse <9 Hz for 245 MHz to 511.9999 MHz;
<18 Hz elsewhers.

RESIDUAL FM (CCITT Weighting) ... <5 Hz for 245 MHz to 511.9999 MHz;
<10 Hz elsewhere.

RESIDUAL AM (in
0.05~kHz to 15~kHz Band) .acssowa <60 dBc.

AMPLITUDE MODULATION (2-Digit bisplay’
DEPTH RANGE ..ccaseswsncessssnsas U4 to 99%.
RESOLUTION c.iucevsuavsvsnanconscs 1%he

ACCURACY vecvvosnamnsncnsnsusnnss (2 + 4% of setting) for internal
rates, for depths 90% or lLess and peak
amplitude of +13 dBm or lLess.

DISTORTION soecoencesscseenscaane 154 total harmonic distortion (THD)
to 30% AM, <3% to TOZ AM, <5% to 90%
AM at internal rates, except for
frequency >950 MHz and carrier power
>+8 dBm, where specified performance is
<3% THD to 70% AM, <5% THD to 90X AM.

BANDWIBTH (3 dB) ..ecsnussssannnes 20 HZ to 30 kHz.
INCIDENTAL FM cececccaancansanans <G.3fm for internal rates and 30% AM.
FREQUENCY MODULATION (3-Digit Display)

DEVIATION RANGES .svcescussacaaace 100 Hz to 999 Hz, 1 kHz to 9.99 kHz,
and 10 kHz to 99.9 kHz.

MAXIWMUM DEVIATION wosvenssnsencess Lesser of 99.9 kHz and 2f f above
245 MHz, or 2f_ (1,+800) below 245
MHz, where fo is in MHz; (f -1002/3
kHz, below 0.4 MHz (fQ in kHz).

RESOLUTION .ccuvcccascssscasasascs 5 digits.

ACCURACY wucasscavesccamcacseance 374 Tor rates of 0.3 kHz to 20 kHz
(0.3 to 1 kHz for fo <0.4& MHz) and
>100~Hz deviation.

DISTORTION savcemaccusncccsancsss S1% THD for rates of 0.3 kHz to 20 kHz
(0.3 to 1 kHz for fD <0.4 MHz) and
>100=-Hz deviation.

BANDWIDTH (3dB) cocscenceneseaasss 0.02 kHz to 100 kHz; unspecified for
T, <0.4 MHz.

INCIDENTAL AM ccmcnsucevnosscsass <1 AM at 1~kHz rate, i0a& maximum
deviation or 50 kHz.
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Table 1-2. Signal Generator Specifications for 6061A {cont)

MOPULATION SOURCE

INTERNAL sonuvssnsnvusssoncsusans

EXTERNAL scsvsoncsaasasacncunsaca

MODES susvecsnvesuvcnnsnsarasanssnn

GENERAL

TEMPERATURE
Operating seecoscsessncevves
Non-0perating esecesscacssses

HUMIDITY RANGE
Cperating cesssacsnssoscvuas

ALTITUDE
Operating sevcocsesrconceacsns

VIBRATION
Non"'Ope!'at'ing coasumsrmoanena

SHOCK
NOn~0perating scsesscacesons

IEEE-488 INTERFACE FUNCTIONS ....

ELECTROMAGNETIC
COMPATIBILITY sevccnunccvcanrenss

0.4 kHz or 1 kHz, #3% for 20°C to
30°C; add +0.1%/°C outside this
range.

+5V max.; 1V peak provides indicated
modulation index. Nominal input
impedance is 600 ohms,

Any combination of internal AM,
internal FM, external AM, and external
FM. Modulation may also be disabled.
The nominal input impedance with both
external AM and external FM enabled is
560 ohms.

0°¢C to S0°9C (32°F to 122°F),
~40°¢ to 75°C ¢~409F to 1679F).

95% to 30°C, 75% to 40°C, 45% to 50°C.
Up to 10,000 ft.

S Hz to 15 Hz at 0.06 inch, 15 Hz to
25 Hz at 0.04 inch, and 25 Hz to 55 Hz
at 0.02 inch, doublie amplitude (DA).

Bench handling per MIL T 2B800C Class
5, Style E.

SH1, AH1, 15, TEQ, L3, LED, SR1, RL1,
PPO, DC1, DT1, CO, and E1.

The radiated emissions induce <3 uwv
(<1 uy¥ of the Generator's output
signal) into a 1-inch diameter, 2-turn
Loop, 1~inch from any surface as
measured into a 50-ohm receiver.

Also complies with the following standards:

CEQ3 of MIL-STD-461B (Power and interconnecting leads), D.015 MHz to

50 MHz.
REQZ2 of MIL-STD-461B (14 kHz
FCC Part 15 (j), class A.

CISPR 11.

to 10 GHz).
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Table 1-2. Signal Generator Specifications for 6061A (cont)

SIZE suveersonacsvcassacssannasan

POWER succacanscnsescsanassannens

WEIGHT .oavevosscosuussovonsnnnna
NON-VOLATILE MEMORY

50 instrument states are retained
ac lLine power applied.

REVERSE POWER PROTECTION

PROTECTION LEVEL sucovecscsannsss

OPTION —130 HIGH STABILITY REFERENCE

AGING RATE ecaccvesanonconnmncannse

TEMPERATURE STABILITY ..can- wawaa

OPTION ~132 MEDIUM STABILITY REFERENCE

AGING RATE .cccoccvtvescinvonnanas

TEMPERATURE STABILITY covonaavcos

SUPPLEMENTAL CHARACTERISTICS

The fellowing characteristics are

Width Height bepth
43 ¢om 13.3 e 50.8 cm
17 in 5.25 in 20 in

100, 120, 220, 240V ac #10%, 47 to
63 Hz, <180 VA (<15 VA, with Option
=130 dnstalled, and the Generator
turned off (standby).

<15.7 kg (35 Llbs).

for 2 years (typically), even without

Up to 50 watts from a 50-chm source,
0.01 MHz to 1050 MHz. Withstands up to
S0V dec. Protection is not provided
when the Generator is off,

<5 x 10"10/day, after 2% days
continuous cperation.

<+2 x 10719,9¢ (oven remains powered
in standby).

<1 x 10~ /month after 5 days
continuous operation.

<#1 x 107779 (0 to 50°C)
(no powered standby).

provided to assist in the application

of the Generator and to describe the typical performance that can be

expected.
FREQUENCY SWITCHING SPEED covoovwe

AMPLITUDE SWITCHING SPEED cucuens
AMPLITUDE RANGE iccvecuvoseesnses

NOISE (at 20-kHz offset) .cvevecw

RESIDUAL FM (rms in 0.3 to 3 kHz

<70 ms to be within 100 Hz.

<100 ms to be within 0.1 dB.

Programmable to +19 dBm and ~147.4
dBm, usable to +15 dBm. Fixed-range,
selected by special function, aliows
for more than 12 dB of vernier without
switching the attenuator.

<~122 dBc/Hz (except <-116 dBc/Hz
below 245 MHz and above 512 MHz),

5 Hz for 245 MHz 1o 511.99999 MHz;
18 Hz elsewhere.
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Table 1-2. Signat Generator Specifications for 6061A {cont)

EXTERNAL MODULATION J.evecovuwsvess

IEEE cascwovanncenasann avesssssenn

FREGUENCY DRIFT cvonvrocnsnssascna

Annunciators indicate when a 1V peak
signal 1s applied, +2%, over a 0.02-
kiz to 100-kHz band.

ALL controls except the power switch
and the internal/externzl reference
switch are remotely programmable via
IEEE~488 Interface (Std 488-1978). ALl

‘status including the option complement

are available remotely. The
Store/Recall memory data may be
transferred via an external
controller. In talk-only, the
appropriate commands are generated
when the front panel step-up and
step—~down entries are made tc controt
another 60614, a 6060B, a 60604, a
60704, or a 6071A. (The 6070A and
6071A only have FREQUENCY STEP.)

<1 ppm/hr after 1~hour warmup at
constant ambient temperature using
internal free-air crystal.
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Section 2
installation and Operation

2-1. INTRODUCTION
This section describes how to install and operate the Generator. This section contains

information for an initial inspection, setting up the instrument, and local and remote
operation.

2-2. INITIAL INSPECTION

The Generator is shipped in a special protective container that should prevent damage
during shipment. Check the shipping order against the contents of the container, and
report any damage or short shipment to the place of purchase or the nearest Fluke
Technical Service Center. Instructions for inspection and claims are included on the
shipping container.

If reshipment of the Generator is necessary, please use the original shipping container. If
the original container is not available, use a container that provides adequate protection
during shipment. It is recommended that the Generator be surrounded by at least three
inches of shock-absorbing material on all sides of the container. Do not use loose fill to
pad the shipping container. Loose {ill allows the Generator to settle to one corner of the
shipping container, which could result in the Generator being damaged during shipment.

2-3. SETTING UP THE GENERATOR

The following paragraphs describe how to set up the Generator for operation. This
information includes: line power requirements, line voltage selection procedures, fuse
replacement procedures, and rack mounting instructions.

2-4. Line Power Requirements

The Generator uses a line voltage of 100 or 120V ac rms {+ 109) with a 1.5A fuse; or 220V
or 240V ac (£ 10%) with a 0.75A fuse. The line frequency must be between 48 to 63 Hz.
‘The power consumption of the instrument is <{180 VA with a full option complement.

2-5. Line Voitage and Fuse Selection
CAUTION

Verify that the irtended line power source matches the line voltage setting of
your Generator before plugging in the line power cord.

Refer to Figure 2-1 to set the line voltage of the Generator to match your available source.
Figure 2-1 also shows how to replace the line fuse of the Generator. The correct fuse value

for each of the four line voltages is listed on a plate attached to the rear panel of the
Generator.



INSTALLATION AND OPERATION

Figure 2-1. Fuse/Filter/Line Voitage Selection Assembly

2-6. |EEE-488 Address

The IEEE-488 address can be selected using the switches located next to the IEEE-488

connector on the rear panel. Talk-only and listen-only modes can also be selected on this
switch.

2-7. RACK OR BENCH MOUNTING THE GENERATOR
CAUTION

Allow at least 3 inches of clearance behind and on each side of the Generator to
ensure proper air circulation.

To meet the specified radiated emissions, the IEEE-488 connector must be
terminated with a shielded IEEE-488 cable, such as a Fluke Y8021,

The Generator normally operates on an internal reference oscillator. Bowever, if
desired, the Generator can be operated on an external reference by setting the rear panel

REF INT/EXT switch to EXT and connecting the external reference to the REF IN
connector.

CAUTION

When operating on ihe internal reference, a 10-MHz signal is present at the 10
MHz OUT connector on the rear panel. To meet the specified radiated emissions,
this connector must be terminated with a BNC non-shorting dust cap. A dust cap,
JF 478982, is supplied with the Generator. If a cable is connected, it must be a
double-shielded coaxial cable such as RG-223 terminated in a 500 load.

CAUTION

Output spectral degradation occurs if the Generator is operated on internal
reference with an external reference signal applied.

The Generator may be placed directly on a work bench or mounted in a standard
(24-inch deep) equipment rack. Use the Fluke Y6001 Rack Mount Kit for mounting the
Generator on an equipment rack. Instructions for installing the Generator with the Rack
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Mount Kit are provided in the kit. The outside dimensions of the Generator are shown in
Figure 2-2. The Rack Mount Kit is composed of the following parts:

5-1/4-inch Rack Adapter, P/N M05-205-6060
24-inch Rack Slides, P/N M00-280-610

2-8. GENERAL OPERATING INFORMATION

The following paragraphs contain general information on the operation of the
Generator. This includes all the information required to farmiliarize the you with the
instrument and the differences between local and remote operation.

2-9. Familiarization
Figure 2-3 shows the front panel controls, indicator, and connectors and Table 2-1
describes the features.

Figure 24 shows the rear panel controls, connectors, and switches and Table 2-2
describes the features.

2-10. Local Verses Remote Operation (

There are two modes of controlling the output of the Generator. One mode uses the keys
on the front panel; this is called local operation. The other mode is when an IEEE-488
controller is used to control the Generator. This is referred to as remote operation. An
overview of local control is presented first. The next heading, Operating Reference
Material, is divided into two parts. The first part covers local and remote control
operations that have similar entry methods. The second part, Remote Operation,
contains information on commands or descriptions that pertain only to remote
operations.

2-11. Power-On Sequence :

When the Generator is turned on, a power-on sequence is started. During the power-on
sequence, the microprocessor tests the analog circuitry, the program ROM, the scratch-
pad RAM, and the front panel displays. The front panel displays are tested by lighting all
segments for a brief period at the same time the rest of the self tests are performed.

If any of the self tests fail, an error code is displayed. If the operator initiates any front panel entry
before the power-on sequence is completed, the self test is aborted, and the Generator is set to
the state it was in when tarned off. Table 2-3 lists the Instrument Preset State. In addition, the
RF output is turned on. Power-on instrument settings that relate to the IEEE-488 Interface are
described in the Remote Operation paragraphs in this section. More detail on Power-on Self
Tests are explained in Section 4D. '

2-12. Changing Output Parameters _
The four parameters of the Generator (i.e., frequency, amplitude, amplitude modulation
(AM), and frequency modulation (FM)) may be changed by one of three methods:

FUNCTION-DATA-UNIT -
Bright-Digit Edit
Step Entry

These different methods all accomplish the same result but use different approaches. The
reason for this apparent redundancy is to reduce the chance of error during complex test
procedures that require continuously resetting parameters or in those cases when a testis
partly under remote control and only some of the parameters require changes.
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Figure 2-3. Front Panel Controls, Indicators, and Connectors

Tabte 2-1. Front Pane! Controls, Indicators, and Connectors

MODULATION A three-digit display, with associated inditators used to
PISPLAY display the AM depth, FM deviation. source of modulation
FIELD signal, and modulation freguency.
INT AM Indicates that the internal modulation oscillator signal
is amplitude modulating the Generator.
EXT AN indicates that the Generator is amplitude modulated by the
signal connected to the MOD INPUT connector.
INT FM Indicates that the internal modutation oscillator signal
is frequency modulating the Generator.
EXT FM Indicates that the Generator is frequency modulated by the
signat connected to the MOD INPUT connector.
STEP ' Indicates that the Step [+ 3 or {+] keys (Step Entryl
affect the current Modulation display value.
A Indicates that the value displayed is the AM Depth in
percent.
kHz Iindicates that the value displayed is the FM beviation .
DEV in kHz.
400 Hz indicates that the internal modulating freguency is 400 Hz.
1000 Hz Indicates that the internal modulating frequency is 1000 Hz.
EXT HI Indicates that the external modulation signal is more than
2% above the nominal 1V peak requirement for calibrated
operation.
EXT LO Indicates that the external modulation signal is more than

2% below the nominal 1V peak input requirement.
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Table 2-1. Front Panel Controls, indicators, and Connectors (cont)

FREQUENCY
DISPLAY
FIELD

STEP
REL

AMPLITUDE
DISPLAY
FIELD

STEP
REL
dBm

v

uv

my
STATUS
BISPLAY
FIELD

EXT REF

REJ ENTRY

UNCAL

RF OFF

REMOTE

ADDR

SRQ

MODULATION

@ ON/OFF

INT AM

An B 1/2-digit display, with two indicators used to
display the output frequency of the Generator. Alsc used
to display the special function code, status error codes,
or the memory location being stored or recalled, as well
as relative and actual freguency., when 'REL' is Lit, and
step freguency.

Indicates that the Step [+3 or [ +] keys (Step Entry)
affect the output frequency.

Indicates that the displaeyed frequency is relative to a
reference frequency.

A3 1/2-digit (and sign) display. with six indicators,
used to display the output amplitude of the Senerator
inte a 50~ohm Load.

Indicates that the Step [+ J or [+ ] keys (Step Entry)
affect the output amplitude.

Indicates that the displayed amplitude is relative to a
reference amplitude.

indicates that the output amptitude is in decibels
relative to one millimatt.

Indicates that the output amplitude is in volts.
Indicates that the output amplitude is in microvolts.
Indicates that the output ampLitude is in mitlivolts.
(Shown unlit.) The status display field is composed of 11

indicators used to denote the current status cof the
Generator or instrument entry.

Indicates that the rear panel REF switch is in the EXT
(external) position.

Lights when an invalid entry is made.

tights when a parameter entry is outside its specified
range. This indicator flashes when any of the internal
DACs have over— or under-flowed or when any abnormal
operation is detected.

Lights when the RF OQUTPUT is disabled.

{ights when the Generator is in the remote (IEEE-488
interface) mode of operaticn.

Lights when the Generator is addressed to Listen or talk.

Lights when the Geneprator has asserted the IEEE-483
SRR signal.

tsed to select type. source, and frequency of modulation.
With the exception of the L400/1000] key, these keys
operate as independent push~on/push-off switches for

the given function. Any combination is allowed.

Enables internal amplitude modulation at the frequency
annunciated by the *400/1000' Hz indicator.
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Table 2-1. Front Panel Controls, Indicators, and Connectors (coni)

INT M Enables internal frequency modulation at the frequency
annunciated by the '400/1000' Hz indicator.

EXT AM Enables external amplitude modulation using the signal
applied to the MOD INPUT connector.

EXT M Enables external freguency modulation using the signal
applied to the MOD INPUT connector.

400/ 1000 Alternately sets the internal modulation oscillator's
frequency to 400 or 1000 Hz. The selected freguency is
displayed only when INT AM or INT FM is enzbled.

@ FUNCTION With the exception of the [STEP] and [SPCL] keys, these
keys cperate as interiocked switches that select the
parameter to be entered or edited. for the [FRER].
CaMpLl, [AMI, and [FMI FUNCTION keys., the bright digit
appears in the corresponding display of the selected
function.

FREG Selects the frequency parameter of the Generator to be
programmed by using the DATA,- EPIT. or STEP entry keys.

AMPL Selects the amplitude parameter of the Generator to be
programmed by using the DATA, EDIT, or STEP entry keys.

AM Selects the amplitude modulation (AM) parameter of the
Generator to be programmed by using the DATA, EDIT, or
STEP entry keys.

M Selects the frequency modulation (FM) parameter of the
Generator to be programmed by using the DATA, EDIT. or
STEP entry keys.

SPCL Enables the special function mode. Special functions are
called up by a two-digit code. that is entered by using
the DATA keys. Refer to the paragraphs on Special
tunction in this section for a detailed description and a
List of the special functions.

STEP After one of the four parameter functions has been
selected for programming, pressing this key allows you to
program a step-wise change to that parameter. The step
increase or decrease is then performed every tame the
STEP [+ 3 or [+ ] keys are pressed.

(::) DATA A ten—digit (plus sign and decimal key) keypad used for
entering a parameter's value, the special function code.
or a memory recall/store location.

sT0 Used with the DATA keys to store the current instrument
state in a memory Location. Memory Llocations 01 through
50 are available.

RCL Used with the DATA keys to recall an instrument state
from a memory Locaticon. Memery locations 01 through 50
are available for operator-stored states; memory location
98 contains the Instrument Preset State (see Table 2-3.0
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Table 2-1. Front Panel Controls, Indicators, and Connectors (cont)

SEQ

o

MHz/V

dB {m)

kHz/mV

EL ]

Hz/uy

CLR/LCL

STEP

Le2

L+]

Lel
L+3

L+1

Sequentially recalis, in increasing Location order, the
instrument states stored in memory. While the [SEGJ key
is pressed, successive memory Llocations are displayed.
When the key is released, the lLocation Last displayed is
recalled.

These keys. with the exception of L[CLR/LCLI, serve as the
terminating keystroke of a fungtion entry, thereby causing
the Generator tc be programmed. The amplitude units keys
are also used during Amplitude Units Conversion entries.

Used with the [FREQ], [FM1, and [AMPL] function keys to
program the numerical DATA entries in terms of megahertz
{frequency or frequency modulation) or volts {(amplitude).

tUsed with the [AMPL] function key to program the numerical
DATA entries in terms of decibels per milliwatt.

Used with the [FREQ]., TFMI, and [AMPL] function keys to
program the numerical PATA in terms of kilohertz
(frequency or freguency modulation) or millivolts
(amplitude)}.

Used with the [AM] function key to program the numerical
DATA entries in terms of percentage AM depth.

Used with the [FREQ], C[FMI1, and CAMPL] function keys to
program the numerical DATA in terms of hertz (frequency
or frequency modulation) or microvolts {amplitude).

When the Generator is in local operation, this key is
used to clear the current entry and returns the Generator
to the previcus state. When the instrument is in remote
operation. this key is used to return Local control.

These two keys work in conjunction with the STEP Function
key. These keys repeat while they remain pressed.

After a parameter is set to the step function mode. and
the *STEP' indicator appears in the display field. this
key increments the parameter by the step value previocusly
programmed.

After a parameter is set to the step function mode, and
the *STEP' indicator appears in the disptay field. this
key decrements the parameter by the step value previously
programmed.

These keys are used to position the bright digit within a
display field and to increase or decrease the bright
digit value. ALL four keys repeat while they remain
pressed. The function keys are used to move the bright
digit to the desired display field.

Increases the bright-digit value.

Moves the bright digit one digit to the Left.

becreases the bright-digit value.

Moves the bright digit one digit to the right.
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Tabte 2-1, Front Panel Controils, Indicators, and Connectors (cont)

STATUS A push~and—-hold key that displays the Uncal and Reject
Entry status codes in the MODULATION, FREQUENCY, and
AMPLITUDE display fields.

ON/OFF A push-on/push=-off key (with a corresponding 'RF OFF'
indicator in the STATUS display filed) that enables
or disables the output of the Generator.

@ ® ® ®

Connector A BNC connector for input of & 1V peak, external
modulation signal.

Cennector A standard RF connector at the output of the Generator,

POWER A push-on/push-off detent switch that applies line power

to the Generator.

2-13. Function Entry

Changing an instrument parameter with the FUNCTION-DATA-UNIT entry method of
consists of:

Selecting the Function to be changed
Entering the new numerical value of the parameter
Selecting the Units of the numerical value (megahertz, millivolts, etc).

The command syntax for function entries is:
Select Function - Enter Data — Select Unit

1. Select one of the four parameters using the FUNCTION keys. The bright digit
appears in the corresponding display field. The presence of the bright digitinthe
display field indicates that the value of the selected parameter is ready to be
programmed or changed.

2. Enter the data with the DATA keys. The numerics appear in the appropriate
display field.

3. Select a UNIT key. This gives the data its absolute value, and causes the
microprocessor to internally program the Generator to the new state.

For the amplitude and frequency functions, the entered data programs the displayed
value. If the relative mode isenabled, the displayed value may be different from the actual
output value.

Once a function is selected, that parameter or feature remains in the active programming
mode until a new function is selected. Data for a selected parameter must be followed by a
unit value and must be within the range specified for the function. The display field
flashes and, the ‘REJ ENTRY” status indicator flashes if the entered data is not within the
specified range. A rejected entry does not affect the output of the Signal Generator. The
output of the Generator remains at its previous values until a new value is accepted.

A function entry may be terminated at any time by the [CLRILCL] key or by selecting
another function.

2-9
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Figure 2-4. Rear Panel Controls, Connectors, and Switches

Table 2-2. flear Panel Controis, Connectors, and Switches

@ AC INPUT

@ REF INT/EXT

10 MHZ QUT

REF IN

MOD INPUT

RF OUTPUT
IEEE
CONNECTOR

IEEE ADDRESS
SWITLH

® 0@ ©6V

Permits operation from 100. 120, 220. or 240V ac. The
number visible through the window on the setector card
indicates the nominal Line voltage to which the Generator
must be connected. The Line voltage is selected by
orienting the selector card appropriately. A 1 1/ 2-ampere
fuse is required for 100/120V operation; a 3/ 4=-ampere
fuse is required for 220/240V operation.

Permits selection of the Generator frequency reference.
when set to INT, the Generator operates on the internat
reference, which is either the standard oscillator or the
high-stability oscillator if either of the High=Stability
references is installed. Im either case, the internal
10~MHz reference signal is available at the 10 MHZ OUT
connector. When set to EXT. the Generator reference is a
4, 2. 2.5. 5. or 10-Miz signal applied to the external
REF IN connector.

10=MHz sine wave, >0 dBm Level when terminated in 50 ohms.

Accepts a 1. 2. 2.5. 5, or 10-MHz. 0.3V to 4V p-p sine
wave or sguare wave signal into nominatly 50 ohms.

Connector (BNC) is present only with the REAR RF OUT and
MOD IN option to accept a 1V peak external modulation
sighal.

Connector (type N) is present only with the REAR RF OQUT
and MOD IN option to provide the Generator output signatl.

Allows remote operation of the Generator via the IEEE~488
bus.

Allows the selectijon of the Generator bus address.
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2-14. Bright-Digit Edit Operation

Changing an instrument parameter by the edit entry method is the fastest way to make
vernier (incremental) changesto one of the four parameters. The EDIT keys are used with
the four parameter FUNCTION keys to position the bright digit in the desired display
field and then increase or decrease the bright-digit value.

The command syntax for bright-digit edit entries is:
Select Display Field — Position Bright Digit — Change Bright-Digit Value

1. Use one of the four FUNCTION keys to position the bright digit in the
appropriate display field.

2. Use the [+] or [ «] EDIT keys to position the bright digit to the desired
resolution, and use the[ ~ Jor[ « JEDIT keys to increase or decrease the value
of the bright digit.

The position of the bright digit within a display field ismaintained when the brightdigit is
moved from one display field to another.

The repeat rate of the [+ Jor [ « J EDIT keys may be changed to a faster or
slower rate (a medium repeat rate is the defaulit) with a special function code.
Refer to the paragraphs on Special Function and the reference pages in this
section for the method and code.

2-15. Step Operation

Changing parameters by the Step Entry method allows you to preset step-wise increments
of a parameter then change that parameter (by the amount programmed in the step
function) [ » Jor [ « ] with a single keystroke.

The command syntax for step entries is:

Select Step Function — Enter Data — Select Units -~ Change Parameter

I. Select the parameter to be changed step-wise using one of the FUNCTION key.
2. Press the [STEP] key to enable the Step function.

3. Program the step amount using the DATA and UNIT keys.

4. The parameter value can now be changed, up or down by the programmed step
amount by using the [ » Jor [ + ] STEP keys.

While the [STEP] key is pressed, the display field of the selected parameter shows the step
amount, The ‘STEP’ indicator is lit in the display field currently affected by the [STEP]
key.

The repeat rate of the [+] or [+] STEP keys may be changed to a faster or slower rate {a
mediem repeat rate is the default) with a Special Function code. Refer to the paragraphs
on Special Functions and the reference material for the method and code.

A step entry is ignored when the result of that step entry would cause the value of the
parameter to exceed its programmable limit.

2-11
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2-16. Status and Clear Entries

The Status entry allows you to interrogate the Generator for an explanation of
uncalibrated or rejected entry operation {UNCAL’ or ‘REJ ENTRY’) indicator is lit.
Refer to the paragraphs on Status and Clear Entry in the reference section for a complete
list of status codes.

The [CLRILCL] key may be used to clear a partial DATA entry or clear the flashing ‘REJ
ENTRY’ indicator.

2-17. RF Qutput On/Off

The RF OUTPUT [ON/OFF] key allows the operator to enable or disable the RF
output of the Generator. This feature is useful in zeroing a power meter, finding the noise
floor of a system, or determining the presence or source of an unknown signal.

On power-up, the RF output of the Generator assumes the state it was in when the

* Generator was turned off. Pressing the RF OUTPUT [ON/OFF]key disables the output

of the Generator and causes the ‘RF OFF indicator (in the STATUS display field) to
light. If the RF ON/OFF was off at power-on, pressing the [ON/OFF] key will enable
output.

2-18. Modulation On/Off and Rate
The MODULATION ON/OFF keys allow you to select any combination of modulation

or no modulation. The MODULATION display field indicates what combination of

modulation has been selected. Each modulation key is a push-on push-off type (except
the [400/ 1000] key).

The [400/ 10001 key toggles the internal modulation oscillator between 400 and 1000 Hz.

The ‘400 Hz’ and ‘1000 Hz’ indicators are lit only when INT AM or FM modulation is

enabled.

2-19. Memory
Memory entry using the [STO] key allows you to save up to 50 complete front panel
settings for later recall.

The command syntax for memory operations follows. No memory location needs to be
specified for the sequence operation.

Select Memory Function — Enter Memory Location

To store the current front panel setting, press the [STO] key (located below the DATA
keys). The last memory location stored or recalled is displayed in the FREQUENCY
display field. Next, use the DATA keys to enter the two-digit memory location code. The
location code must contain both digits (e.g., 01, 02, ...50). The two-digit code appears in
the FREQUENCY display field as it is entered.

To recall a front panel setting, press the [RCL] key (located below the DATA keys). The
last memory location stored or recalled is displayed in the FREQUENCY display field.
Next, use the DATA keys to enter the memory location code of the desired front panel
setting. Remember, the location code must contain both digits of the memory location
code.

Memory location 98 contains the Instrument Preset State that can be recalled at any time.

The [SEQ] key allows the front panel settings stored in memory to be sequentially
recalled. This process is activated by pressing the [SEQ] key at any time. When the [SEQ]
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key is pressed, the memory location code of the currently recalled setting appears in the
FREQUENCY display field, and the location is recalled. When the last memory location
is reached (50), the [SEQ] key starts over at 01. The [SEQ] key repeats while pressed.

2-20. Special Function

Special Function Entries allow the operator to enable several special operating functions
in the Generator. For example, special functions ailow the operator to change the repeat
rate of the STEP and EDIT keys, start the self tests, display the results of the power-up
self tests, display the IEEE-488 address, enable relative and fixed-range features, and
disable or enable special attenuation features. A complete list of the special functions
available is presented in Table 24.

The command syntax for special function entries is as follows:
Select Special Function — Enter Special Function Code

The special function is selected by pressing the [SPCL] key. The special function code is
entered using the DATA keys.

2-21. OPERATING REFERENCE MATERIAL

This reference section describes local and remote operation for each Generator function.
The functions are arranged in alphabetical order. For each function, the syntax of the
command, allowable data ranges, and other information is presented.

2-22. Amplitude and Frequency Entry

The following information describes how to control the carrier frequency and amplitude
by the FUNCTION-DATA-UNIT entry sequence. This method applies to both normal
and relative operations. The frequency display is a fixed-point display in MHz. The
amplitude display is fixed point while displaying dBm but is floating point when
displaying voltage units.

The RF OUTPUT [ON/OFF] must be enabled for the Generator to produce an output
(see the reference material on RF OUTPUT ON/OFF Entry).

Command Syntax
Select Function — Enter Data - Select Unit

Summary

COMMAND RANGE RESOLUTION NOTES
Set Frequency

Local: [FREQ] —— DATA -~ [MHz|V] 0.01 to 1050 MHz 10 Hz 1.2
EkHz [mV]
EHz {3

Remote: "FRY - float -- "G2" 0.01 to 1050 MHz 10 Hz 1.3
"Mz L1}
IIKZ (1)
llHZ it

2-13
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Table 2-4. Special Functions

SPECIAL FUNCTION

OPERATION

10
11

12
13
14

15
16

17

20
21
30
31
70
71
72

80
81

82

83
84

85
90

91

Clears all currently set special functions.
Inftiates self tests.

Display test. This test is detailed in Section 3.
Key test. This test is detaiied in Section 3.

Set SRA.

Reset SRQ.

bisplay instrument software revision Level.
Information appears in the MODULATION and FREQUENCY
display fields for approximately 3 seconds or until
another key is pressed.

Display 1EEE~488 mode and address in decimal form.
Display self-test results. Zeros in the dispiay
fields indicate that the self tests have passed. See
Section & for details of the self-test display.
Turn on displays.

Turn off ail displays. ALL other functions stiil
operate,

Initialize memory locations to Instrument Preset
State. 'Sto' appears in the FREQUENCY display field
for 3 seconds. If during this time, the [ST0] key fis
pressed, ail memory logations are initialized.
Latch test. This test is detailed in Section 4.
Display coption Loading., See "Interrogate Commands™
in Section 2 for details.

Initiate self tests in troubieshoot mode. Stop at
each self test that fails and dispiay code for tests
that have faiied so far. Press any button to
continue tests. CAUTION: The Rf output may be
programmed to levels as high as +1% dBm during this
test.

Disable Relative Frequency. See reference page on
Relative Function.

Enable Relative Fregquency. See reference page on
Relative Function.

Disable Relative Amplitude. See reference page on
Relative Function.

Enable Relative Amplitude. See reference page on
Relative Fungtion.

Set repeat rate for ERPIT ana STEP keys to medium.
Set repeat rate for EDIT and STEP keys to fast.

Set repeat rate for EPIT and STEP keys to slow.
Enable Amplitude correction. Normal operation.
Disaple Amplitude correction. 1f level accuracy

is not critical, level correction circuitry can be
disabled for improved programming speed. Level
accuracy may be up to 7 dB Llow.

Disable attenuator correction. Useful as a
troubleshooting tool. RF input to attenuator is
filat.

Program alternate 24 dB attenuation. See Section 4.
Program alternate 24 dB attenuation. See Section 4.

Program alternate 24 dB attenuation. See Section 4.
Program alternate 24 dB attenuation. See Section 4.
Disable Amplitude Fixed Range. See reference
materiat on Amplitude Fixed Range.

Enable Amplitude Fixed Range. See reference
material on Amplitude Fixed Range.




Set Amplitude
Logal: [AMPL] —— DATA - L[dB(m1 ~127 to +13 dBm
. [MHz 1V] .7 wW to 1 V

[kHz {mV]
[Hz {uvl

Remote: "AP" -—- float -- “DBR" ~127 to +13 dBm
Hyw 0.7 W to 1 V
HMV"
"LEV [ 1]
u&v 1]

Example

Set Frequency to 10.7 MHz and Amplitude to 7.5 dBm.

Local: LCFREQI] 013 C03 L£.3 L7 [MHziv3
CAMPL] [-1 [71 £.3 [5] [dBC(m)]

Remote: "FRI0.7MI,AP-7.5DB"

Notes

1. Frequency ranging occurs at 245 and 512 MHz.

INSTALLATION AND OPERATION

0.1 dBm  2.4.5
3 digits

0.1 d8m  3,4,5
3 digits

2. FUNCTION ((FREQ] or[AMPL]) remains selected untilanother FUNCTION

or [STEP], [STO], [RCL], or [SPCL] is pressed.

3. float equals floating-point number,

4. Amplitude uncalibrated range from -147.4 to ~127.1 dBm and from 413.1 to

+19 dBm.

5. Amplitude ranging occurs at 1/2V, 1/4V, 1/8V, ... 1/22V with AM off and

1/4V, 1/8V, 1/16V, ... 1/2¢ V with AM on.

Related Operations
Amplitude Fixed Range
Bright-Digit Edit Entry

Relative Function
Step Entry

2-23. Amplitude Fixed Range

The following information describes how to use the Fixed-Range special function. This
special function fixes the current amplitude range (holds the currently selected step of the
Step Attenuator). This function allows monotonic and nontransient level control over a
limited range around those levels where the Step Attenuator normally autoranges. This
level control may be accomplished with the Bright-Digit Edit Entry only.

The level vernier in fixed range has at least 12 dB of range.
Command Syntax

Select Fixed Range — Enable or Disable

2-15
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2-18

Summary
COMMAND NOCTES
Enable Fixed Range
Locat:; [8PCL] [9] — L1] 1
Remotes: "SP" “gY  —e Mqn
Disable Fixed Range
tocat: LSPCL] [91 — LO] 2
Remote: “SP" »9"  —— "Q*

Example

Set the Generator for monotonic and nontransient amplitude control (Bright-Digit Edit
only} over the range of the vernier level control below 0.25V.

Local: CAMPL] [.3 [2] £51 [MKz|Vl  ESPCL] [91 [12
Rempte: "AP.25V,spon”
Notes
1. The amplitude range is fixed only for Bright-Digit Edit operations. Other

methods of changing the amplitude cause the step attenuator to autorange if
NECessary.

2. With amplitude fixed range disabled, amplitude ranging occurs at 1/2V, 1/4V,
1/8V,...1/283VwithAMoffand 1/4V,1/8V,1/16V,... 1/2%#V with AM on.

Related Operations

Bright-Digit Edit Entry
Relative Function

2-24. Amplitude Units Conversion
The following information describes how to convert the displayed amplitude level from

dBm to volts and volts to dBm. The output of the Generator does not change during these
operations.

Command Syntax

Select Amplitude Function — Select Unit

Summary

COMMAND NOTE
Convert dBm to volts

Local: [AMPL] — [MHz|V] 1
Lkizimvl
LHz Juvd

Remote: "AP® - Y® 1
llwlk
!lUViI
IINVSF
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Convert volts to dBm
Local: CAMPL] - [dB(m)]

Remote: "AP"  -- "pB"
Exampie
Change the displaved amplitude of -10.0 dBm to its voltage equivalent.

Local: CAMPL] [MHz|V]
Remote: "APV"
Note

I. Any voltage unit is accepted since the microprocessor automatically selects the
units appropriate for the value being displayed.

Related Operations

Relative Function
2.25. Bright-Digit Edit Entry
The following information describes how to use a Bright-Digit Edit Entry to change an
instrument parameter. The output frequency, amplitude and the modulation indices can
be modified with this entry method.

The RF OUTPUT [ON/OFF] must be enabled for the Generator to produce an output.
(See the reference material on RF OUTPUT [ON/OFF] Entry.)

Command Syntax

Select Display Field — Position Bright Digit — Change Bright-Digit Value

Summary
COMMAND NOTES
Edit freguency
Local: U[FREQI - EDIT [€1/L 2] - EDIT [ #1/C+] 1,2
Remote: "FB" - float "GI" - "KF" float 3,4,5
”HZ“
IIKZII
IIHZ"
Edit Amplitude
Local: C[AMPL] — EDIT L €3/0L 2] — EDIT [+ 3/L+] 1,2
Remote: "AB" -~ float "DB" ~ "KA" float 3,4,5
-IV.'I
KIM‘JII
llUv'l
"NV"
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Edit FM Deviation

Local: L[FMJ we EDIT [ €3/E%3 == EDIT L41/0 ] 1,2
Remote: "DBY -~ float "GZ" - UKD float 3,4,5
g7
g
e

Edit AM Depth
Locat: [AM3 — EDIT [e€J/(+] — EDIT [+1/Le1 1,2
Remote: PB™ - float "PL" — TKP" fioat 3,4,5

Example 1

Edit the displayed amplitude of 9.7 dBm to 10.0 dBm.

Leeal: Put the bright digit in the amplitude display by
pressing [AMPL3. Select the least significant digit
in that display by pressing EDIT [ #1 until the
bright digit is on that digit. Increase the value of
that digit by pressing EDIT L+ ] three times.

Remote: "AB.1DB,KA3"™

Example 2
Edit the displayed FM Deviation from 5.0 kHz to 3.0 kHz.

local: Put the bright digit in the FM display by pressing
CFMl. Select the 1-kHz digit by pressing the EDIT [ +1
ar EDIT [ €] until the bright digit is on that digit.
pecrease the value of that digit by pressing EDIT [+
tWice.

Remote: “DB1KZ,KD-2"

Notes

1. The bright-digit field remains selected until another display field is selected.

2. The bright-digit position is maintained for each of the four functions so that the
bright digit can be moved from one display to another and back without losing
its position in that previous display field.

3. float equals floating-point number.

4. In remote, the bright digit is positioned within a display field using a decade
value and associated unit. Minus signs are ignored.

5. Inremote, the bright digit is moved to the corresponding field and is increased or
decreased by the signed integer following the “KF,KA,KD,KP” messages. The
generic edit command “KB” may also be used to edit up or down the current
bright-digit position. Positive integers do not require a sign.

Related Operations

Relative Function
Amplitude Fixed Range
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2-26. Memory Entry

The following information describes how to use the memory function to store and recall
front panel settings. The Generator has 50 memory locations that are retained for 2 years
with the power off.

The sequence feature allows the operator to recall successive memory locations.
Command Syntax

Select Memory Function — Enter Memory Location

Summary
COMMAND NOTES
Store
Local: ESTO] — {nl En] 1,2,.3
Remote: "ST" — int 1,4
Recall
Lecal: [RCL] — [nl EnJ 1,2,3
Remote: "RC" -— int 1.4
Sequence
Local: [SER] 5.6
Remote: "sSQ" 5
Example

Recall the Instrument Preset State as shown in Table 2-3 (located in memory location 98).
Change the frequency parameter to 302 MHz, then store the new front panel setting in
memory location 06,

Local: [CRCL] L9JC81 EDIT [+1 L~ [$T0] COILSD

Remote: "R{98,KFZ,5T6"

Notes

1. The memory locations available for operator use are 01 through 50. Additional-
ly, the following special memory locations are available:

Memory location 00 contains a backup-memory location. After a recall (or
sequence) operation it contains the last front panel setting. After a store
operation, it contains the data in the stored memory location before the store
operation. Thus, a recall operation can be reversed by recalling location 00.
Memory location 98 contains the Instrument Preset State.

Memory location 99 contains the present instrument state.
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Table 2-3. instrument Preset State

FUNCTION SETTING

FPEQUENCY & » = = o« s « = « = o s « v a » o « « a + o »w o = » 300.00000 MHz
frequency STeP « o o o« v o o + a » = = s s = v mom o omom « « « 1.00000 MHz
Aplitude o« & = o « 5 4« # % + v s a2 o o w @ e « s o = n s s s« —10.0 oBm
Amplitude STEP o v o 4 o o« v 2 o = % w » & « = = s e e e o « s« 1 dB
Modulaticn Rate . . . v o v + a n = = » = W s s e e e « » 1008 Hz
AM Pepth o v = o o« 4 2 x e W s s s 4w oe e e aom o P 1174
AM Depth Step v o = v ¢ ¢ 4 v 4 e 2 s & u W e x m e s oa. PR B
FM Deviation without/with Option —6371. « v ¢ & &+ & & o & « s s « 5 0/.5 kHz
EM Deviation Step without/with Option =651 . ¢ v & ¢« o v = » » - o 100/10 Hz
Modulation Display - « « o ¢ « « e e m e e e e e e s AM Depth
Bright-Digit Location . + + « o « « & & < & . s « « Frequency Bright Digit
Frequency Bright~Digit Pesition . . .« ¢« o & & v e s s e e e e ow o om 1 MHz
Amplitude Bright~Digit Position . o = « ¢ o « & o o & o » = & = « = 1 dBm
AM Bright-Digit Position « v « 4 o ¢« v » » e 4
FM Bright-pigit Position without/with Opt1on “651. 4 4 4 a4 s .. . 10/1 Hz
Special Functions .+ « + o = « = 2« ¢ o & = s « ¢« = = » s « » 20,30,70,80,90
INT AM “ s e a8 omoa . 4 % s+ s+ m o a 4 e & % @ = o8 a4 & 8 3 & o s » o« OFfF
EXT AM & 2 2 o o ¢ a « = & »« % o o a = 2 a o » « o & = & “ &« w s s oo off
INT M v = % « s ® = = = s & e s e e s oa s » moe s s o s s = e » o o« Off
EXTFM . . 2 o o = e ¢ 5 1
Step FUNCLion . o o s v o = 2 s 2 2 o« =« = = e s o 4 s s « = Frequency Step

2. Inlocal control, two data digits must be entered to specify the memory location.

The recall or store is performed when the second digit is released.

3. The last memory location specified (used for sequence operations) is displayed
while the [STO] or [RCL] button is pressed.

4. int equals unsigned integer.

5. The sequence operation recalls the next higher memory location, starting from
the last memory location stored or recalied. No memory location need to be
specified. When the highest location is reached, the sequence starts over again at

location 01.

6. While [SEQ] is pressed, the next memory location number is displayed and the

memory location is recalled. This key is repeating.

2-27. Modulation Entry

The following information describes how to preset the modulation index (AM depth or
FM deviation), internal modulation rate (400 or 1000 Hz), and how to seiect the

modulation source (internal and/or external).

The FUNCTION-DATA-UNIT method of selecting the modulation index is
summarized in the following command syntax. The indices may also be modified using
Bright-Digit Edit or Step Entry. Since there is only one modulation display, the
modulation index displayed is determined by the last modulation FUNCTION key

pressed.

Command Syntax

Select Function -- Enter Data — Select Unit
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Summary
COMMAND . RANGE RESOLUTION NOTES
Set AM Depth
Locat: EAM3 ~~ DATA --= [XI 0 to 99% 1% 1,2
Remote:z “AM" — float — "PC" 0 to 99% 1% 1,3
S¢t FM Deviation
Local: {FMI - DATA ~—— [MHz[V] 0.1 to 99.9 kHz 3 digits 1,4
[kHz [mV]
{Hzjuvl
Remote: "FM" — float — "GI" 0.1 to 99.9 kHz 3 digits 1,3,4
IIHZ "
lllel
ilell
Summary
COMMAND NOTES

Select Modulation Rate

local: [400/10001 ;
Remote: "MR™ "O0" or ™" 6
Summary
COMMAND NOTES

Enable or Disable Medulation

Local: [INT AMI 7.8
CINT #M]
CEXT AM]
LEXT FM]

Remote: "AI" 0" or "1 9

"FIII “OII or l!1 "

"AEII "O“ Of’ ll1 "

bl FEII "0" or l!'! "
Example

Set the FM deviation to 5 kHz, the modulation rate to 400 Hz, and internally modulate
the carrier.

fLocat: [CFMI [53 LkHzd CINT FMI £400/10003

Remote: “FM5KZ, MRO,FIT¥
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Notes

1. This operation does not change the Generator output unless the corresponding
modulation is enabled.

2. Uncalibrated if peak amplitude exceeds -+13 dBm or if AM depth exceeds 90%
and AM is enabled.

3. float equals floating-point number.

4. Uncalibrated if FM is enabled and FM deviation is below 100 Hz or above
(frequency -100 kHz)/3.

5. Toggles between 400 or 1000 Hz only. An indicator shows selected rate only if
internal modulation is on.

6. “0” selects a modulation rate of 400 Hz; “1” selects 1000 Hz.
7. These are ON/OFF operations; any combination is allowed.

8. Two indicators ‘EXT HI’ and ‘EXT LO’ are lit when external modulation is on
to indicate that the external modulation signal is 2% above or 2% below the
nominal [V peak input requirement.

9. “0” turns the modulation source off; “1” turns it on.
Related Operatioﬁs

Bright-Digit Edit Entry
Step Entry

2-28. Relative Function
The following paragraphs describe how to change frequency and amplitude using the
Relative mode. There are two steps:

I. Setting the reference

2. Changing the parameter relative to that reference

Setting the reference is done by setting the parameter to the desired value and then
enabling the relative mode for that parameter. This causes the ‘REL’ indicator to light
and the displayed value to be zero in the corresponding display. The Generator output
does not change during these operations. In the relative mode, the usual means of
changing the parameter may be used; i.e., FUNCTION-DATA-UNIT, Step, or Bright-
Digit Edit-Entry.

In the relative frequency mode, the actual frequency is the sum of the reference and the
displayed frequency. The actual frequency may be displayed by pressing the[FREQ] key.

In the relative amplitude mode, the actual amplitude is the sum of the reference and the
displayed amplitude when the reference and the displayed quantities have the same units.
However, with mixed units (volts and dB), the actual amplitude is the voltage value scaled
by the dB value. The actual amplitude may be displayed by pressing the [AMPL] key.
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Command Syntax

Select Relative Function — Enable or Disable

Summary
COMMAND NOTE
Frequency
Locat: [SPCL] 127 - £01 or (13 1
Remote: "SP* "2 -~ “Q" or "1" 1
Amptitude
Local: CSPCLY (33 -- L[OJ1 or [C11 1
Remote: “SP" "3"  -= "Q" or "i" 1
Example

Set the amplitude to -15 dBuV; i.e., I5 dB below | microvolt.

tocal: [AMPL] [1] [Hz{uvl L[SPCLI E3] {13 CAMPLI [-] (1] 5] CdB(m)3

Remote: “AP1UV,SP31,AP-15DR"
Note
1. 1 enables the relative function; 0 disables the relative function.
Related Operations

Amplitude and Frequency Entry
Bright-Digit Edit Entry
Step Entry

2-29. RF OUTPUT ON/OFF Entry
The following information describes how to enable the output of the Generator using the
RF QUTPUT [ON/OFF] key and the corresponding remote code.

Command Syntax
RF Output On/Off

Summary
COMMAND NOTE

RF Qutput On
Locat: RF OUTPUT L[ON/OFF] when RF QFF' is on 1
Remote: “ROT1Y 1
RF Output Off
Local: RF QUTPUT EON/OFF] when 'RF OFF' is off

Remote: ‘ROQ"
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Notes

1. Turning the RF Qutput on resets the RPP circuitry if it has tripped.

2-30. Special Function Entry

The following information describes how to use the Special Function Entry to use the
special operating functions of the Signal Generator. Table 2-4 lists the special functions
available.

The special function code is a two-digit number. The first digitindicates the classification
of the special function, and the second digit specifies the particular special function.

The special function is executed when the second special function code digit is entered.
There are ten classes of special functions. The special functions in the 0(n) and I(n) class
cause an action to be performed. Classes 2(n) through 9(n) cause an instrument state to
change. The status of classes 2(n) through 9(n) appears (left to right) in the frequency
display field when the [SPCL] key is pressed.

Command Syntax
Select Special Function — Enter Special Function Code
COMMAND NOTE

Local: [S8PCL] — [nl Enl

Remotes: "SP" -~ dnt 1

Example

Change the repeat rate of the EDIT and STEP keys to slow.

Local: [ESPCLI £7] £23

Remote: “SP72"™

Note

I. int equals unsigned integer.

Related Operations

Fixed Range
Relative Function

2.31. Status and Clear Entry

The Status entry allows you to interrogate the Generator for an explanation of either
uncalibrated operation (‘UNCAL’indicator is lit) or rejected entry operation (the ‘REJ
ENTRY’ indicator is lit). '

When either the ‘UNCAL or‘REJ ENTR Y’ indicator is lit, press and hold the [STATUS]
key to display the Uncalibrated or Rejected Entry Error Code Message. These messages
provide detailed information on the nature of the uncalibrated or rejected entry



condition. Table 2-5 contains a list and explanation of all the Uncalibrated Error Code
Messages. Table 2-6 contains a list and explanation of all the Rejected Entry Error Code
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messages.
Tabie 2-5. UNCAL Error Codes
CODE PESCRIPTION
000 000 000 = Indicates no UNCAL conditions
001 000 D00 = FM deviation < 100 Hz (<10 Hz with Option -651)
002 000 000 = FM deviation > (freq -100 kHz)/3
*004 000 D00 = Excess FM deviation. main or reference PLL uniocked
020 000 DOD = AM depth > 0%
*000 010 000 = Main or reference PLL unlocked
GO0 080 001 = Level vernier below calibrated range or Level < -127 dBm
000 000 002 = Peak (AM) amplitude > +13 dBm
*00C 000 004 = Amplitude unleveled
*000 000 010 = Fixed-range Level vernier at 0
*000 000 D20 = Fixed~range itevel vernier at full scale
*000 000 D40 = RPP tripped
000 000 100 = Level below ~127 dBm
Q00 Q00 200 = Level correction disabled
*000 000 400 = RF output off
Table 2-6. REJect ENTRY Codes
CODE DESCRIPTION
D01 000 00D = FM deviation not between 0 and 99.9 kHz
(9.99 kHz with Cption -651)
002 000 000 = FM deviation Step not between 0 and 99.9 kHz
(9.99 kHz with Option —-651}
04 000 000 = AM depth not between 0O and 99%
010 0G0 000 = AM depth step not between 0 and 99%
020 000 000 = IFEE~4B8 command syntax error
040 GO0 000 = IEEE-488 input value out of range
100 000 000 = Special function reguires IEEE option
200 000 DO0 = IEEE edit or step operation beyond ailowed range
D00 001 000 = Frequency not between (.01 and 1050 MHz
000 D04 000 = frequency step not between O and 1050 MHz
000 040 000 = Invalid memory location
GO0 100 000 = Invalid data in memory
060 200 000 = Special function not allowed
Q00 D00 001 = Output amplitude not between 10 nV and 2V
Q00 000 002 = Insufficient resolution for units conversion
000 000 004 = Units conversion to volts not allowed with reference in volts
000 000 010 = Units conversion to dB not allowed with reference in volts
000 000 020 = Amplitude step not between 0 and 166 dB or {) and 1999V
000 000 040 = Units conversion on amplitude step not allowed
000 000 100 = Amplitude step and current amplitude display not in same units
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The [CLR LCL] key may be used to clear a partial DATA entry or clear the flashing ‘REJ
ENTRY’ indicator. Press the [STATUS] key while an ‘UNCAL’ indication exists to
display the Uncal Error Codes in three fields:

Flashing codes (denoted by *) indicate abnormal operation or aberrated output. Non-
flashing codes indicate operation outside specified range.

Press the [STATUS] key while the ‘REJ ENTRY’ indication exists to display the Reject
Entry error codes:

2-32. Step Entry

The following information describes how to use the Step Entry function to change an
instrument parameter. The RF OUTPUT [ON/OFF] must be enabled for the Generator
to produce an output. (See the reference material on RF OUTPUT [ON/ OFF] Entry.)

Command Syntax
Select Step Function ~ Enter Data — Select Units — Change Parameter

Summary

COMMAND RANGE RESOLUTION NOTES
Frequency

tocst: CFREQICSTEP1-~DATA ~~[MHz V] ~=STEP [+ J/L+]
CkHz jmV]
CHz fuvl
0 to 1050 ®MHz 10 Hz

Remote; "FS™ weflogt-—"G2" —EYNHEDY
"MZ"
"KZ n
NHzli
0 to 1050 MHz 10 Hz 1.2

Amplitude

Local: EAMPLILSTEPI-~DATA —-L[dB(m)] -~ STEP [+ 1/L+1]
LMHz [V
CkHz imv2
LHz {uvl i
0 to 166 d& 0.1 dB
0 nv to 1999 V 3 digits

Remote: "LS" «=flLoat-~"D8" -yt LD
“V"
lle"
"UV "
IINVH
0 to 166 dB (.1 dB 1.2
0 nv to 1999V 3 digits 1a
FM deviation
Local: DFMICSTEP] ——DATA -—[MHz V] — STEP [+ 3/L+3]
LkHz [mV]
[Hz {uvl
0 to 99.9kHz 3 digits 3
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Remote: "DS" ~~float——"6Z" e TIOU DD
HMZ"
MKZII
HHZII
0 to 99.9kHz 3 digits 1,23
AM depth
Local: [AMILSTEPI —DATA —I¥3 -~ STEP [+ l/[+3
0 to 99% 1%
Remote: "pPS™ —fioat—~"pPCr et 4V Vi o A
0 to 99% 1% 1.2

Example

Recall the Instrument Preset State: [RCL] [9] [8]. Step the displayed frequency of 300
MHz, in 10-MHz steps, to 270 MHz. '

Local: [FRER] [STEP] [13 [03 IMHzIV] L+l Ce3 C+I8TEP

Remote: "FS10MZ,FD,FD, FD"

Notes
1. float equals floating-point number.

2. Entering the step size from IEEE-488 does not select the step function. For
example, “FS1I0MZ” does not select the step function; “FD” or “FU” must be
used to select the frequency step function. The generic step up/down commands
“SU” and “SD” may be used to step the current step function.

Related Operations

Relative Function

2-33. REMOTE OPERATION (IEEE-488 INTERFACE)

The following paragraphs describe how to operate the Generator using the IEEE-488
Interface. The IEEE-488 Interface allows you to program the Generator and operate
instrument functions via the IEEE-488 bus (with the exception of the front panel
POWER switch and the rear panel REF INT/EXT switch). The IEEE-488 Interface also
provides additional programming features not accessible from the front panel.

The rest of this section is divided into two parts: the first part describes how to set up the
Generator for operation on the IEEE-488 bus and gives some typical programming
examples. The first part also includes a complete list of the programming commands
recognized by the Generator software.

The second part describes the implementation of the IEEE-488 interface and
programming features that are accessible only from the IEEE-488 Interface. The second
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part includes typical timing data, provided as an aid to system programmers. This
information can assist in writing programs that have greater speed and efficiency.

The Generator can be used with any IEEE-488 controller in the normal addressed mode.
The following two additional modes are available for operation without a controller;

Listen-only mode
Talk-only mode

In the listen-only mode, the Generator responds to all data messages on the [IEEE-488
bus. In the talk-only mode, the Generator sends commands on the IEEE-488 bus to
program another 6061 A or 6060B Generator (or a 607xA with some restrictions).

2-34. Setting Up the IEEE-488 Interface
Figure 2-5 shows a 6061 A Signal Generator connected to a 1722A viathe IEEE-488 bus.

CONTROLLER

=

p el

{ L} X OE0000eRd] ?Eﬁ}

Figure 2-5. 6061A Signal Generator Connected to a 17224

Use the following procedure to set up the Generator with the IEEE-488 Interface:

i. Connect a standard IEEE-488 cable between the Generator and the IEEE-488
device. '

NOTE

The IEEFE-488 Interface signal SHIELD (pin 12) can be disconnected (when
using an IEEE-488 cable with a metallic hood) from instrument ground. To do
this, use the left most address switch (as viewed from the rear panel).

2. Select the IFEE-488 address and mode as follows:

a. Forcontrol of the Generator with a controller, set both the LISTEN ONLY
and TALK ONLY switches to 0 (down). Set switches al through a5 to the
desired address 0 through 30. For example, for an address of 1, set switches
a2, a3 a4, and a5 to 0 (down), and set switch al to 1 (up).

b. For talk-only operation, set the TALK ONLY switch to 1 (up).

¢. For listen-only operation, set the LISTEN ONLY switch to 1 (up) and the
TALK ONLY switch to 0 (down).

3. Verify the address and mode:
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a. Press the [SPCL] and the [1][0] keys. Verify that the selected address
appears in decimal in the Frequency display field.

b. If the talk-only mode or listen-only mode has been selected, “to” or “lo”
appears to the left of the address in the Frequency display field.

NOTE

The address switches are continuously monitored except whern in remote. The
TALK ONLY and LISTEN ONLY switches are only read when the Generator
is powered on.

2-35. Programming Commands

After the address and mode have been set, the Generator can be programmed by an
IEEE-488 controller or from another Generator. Tables 2-7 and 2-8 and the
programming examples following them provide the basic information on how to
program the Generator.

More details about the commands can be found in two places. Commands that are
available from the front panel are described in the first part of this section. Those
commands that are only available from the IEEE-488 Interface are described in the
Commands Descriptions paragraphs later in this section of the manual.

Table 2-7 is an index for the IEEE-488 Commands used in Table 2-8. Thisindex is a list of
the command headers according to function. Table 2-8 lists all the remote commands that
are recognized by the Generator. The commands are listed alphabetically by function.

2-36. Programming Examples

The following three examples show how to use the IEEE-488 bus and use a variety of
controllers to program the Generator. In the first example, a Fluke 1722A Controller is
used to program the Generator. In the second example, two Generators are configured to
track each other in frequency. In the third example, a 1722A is used to program the
Generator with the frequency step up controlled by the trigger command.

Table 2-7. Index of IEEE-488 Commands

FUNCTION COMMAND HEADERS

Amplitude Entry AP, SP3x, RA, SPBx, SPIx

Binary Learn Commands LI, LM

Clear Commands B, CE, CL

Edit Entry A3, DB, FB, PB, KB, KA, KD, KF, kP

Frequency Entry FR., SP2x, RF

Interface Mode Commands EM, RM, TM, VM, UM, B

Interrogate Commands ip, 1E, II, 10, IR, IT. 1u. IV

Memory Entry RC, ST, 3@

Modulation Entry ) AM, AE, AI. FM, FE, FI, MR. MF

Monitor Commands I, 0B, 0D, RB, RW, DW. WB, WW, XA, XB, XD, XR

RF ON/QFF Entry RO

Special Function Entry SP

SRA Commands Im, SM. XrF

Step Entry FS, LS. PS, DS, SU. SO, FU, fD, LU. LD, PU.
Pb, DU. DBD

Trigger Commands T, IR
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Tabie 2-8. IEEE-488 Commands

COMMAND COMMAND COMMENTS
USE HEADER] NUMERIC |SUFFIX
AMPLITUDE ENTRY
Program AP float Program displayed amplitude
Amplitude in units of:
¥ voilts
My millivolts
uv microvoits
NV nanovolts
D8 dB or dBn
Convert AP none Change amplitude units to:
Ampt itude v volts
Units My vokts
uv volts
NV volts
DB dB or dBm
Relative SP 30/3% none bDisable/enable relative
Amplitude amplitude operation
Relative RA 871 Alternate programming command
Amplitude for disablefenable relative
ampl itude operation.
Level spP &0 nene Emable altl Level correction.
Correction 81 Disable all level correction.
82 Disable attenuator correction.
Amplitude SP 90/ 91 none Disable/enable ampltitude
Fixed Range fixed-range operation.
BINARY LEARN COMMANDS
Store a L1 int string | The Generator stores the string into
front Panel the memory Location specified by int.
Setup See the Command Descriptions paragraph
for decoding the Learn string.
Send a LM int none The Generator respornds with
Front Panel] the contents of the memory
Setup Location specified by int.
See the Command bescriptions
paragraph for decoding the
Llearn string.
CLEAR COMMANDS
tLear IEEE- 8 none nong Clears 1EEE~488 output
488 Output huffer.
Buffer
(Lear error CE none none {lears the IEEE-488 rejected
entry status.
Device cL none none Clears the instrument state.
Clear
EDIT ENTRY
Positicn AB float v Position the bright digit in
Amplitude MV the AMPLITUDE display with
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Table 2-8. tEEE-488 Commands (cont}

Bright Digit Uy the stated resolution. For
NV exampie, enter "AB10MY" for
DB 10-mV resolution.
Position bB float GZ Position the bright digit in
FM Bright Mz the FM display with the stated
bigit KZ resolution. For example, enter
HZ *oR1KZ"™ for 1~kHz resolution.
Position FB fioat Gz Position the bright digit in the FREQUENCY
Frequency uF display with the stated resolution. For
Bright Digit KZ example. enter "FB1MI" for 1-MHz
HZ resolution.
Position PB float PC Position the bright digit in
AM Bright the AM display with the stated
Digit resolution. For example. enter
"pPRIPC" for 1% resolution.
Edit KB filoat none Edit the current bright digit
by float counts.
Edit KA float none Move the bright digit to the
Amptitude AMPLITUDE display and edit
amplitude by float counts.
Edit FM KD float none Move the bright digit to the FM display
and edit FM by float counts.
Edit KF float none Move the bright digit to the
frequency FREQUENCY display and edit
frequency by float counts.
Edit AM Kp float none Move the bright digit to the AM display
and edit AM by float counts.
FREQUENCY ENTRY
Frequency FR float Program displayed frequency in units of:
Programming
GZ gigahertz
MZ megahertz
KZ kilohertz
HZ hertz
Relative 5P 20/ 21 none Pisable/enable relative
Frequency frequency operation.
Relative RF 0/1 none Alternate programming command
Fregquency for disablefenable relative
frequency operation.
INTERFACE MODE COMMANDS
Error Mode EM 0/ none Disable/enable the clear

error mode. 1T disabled, the
1EEE-488 error status is
cleared only when inter-
rogated. If enabled, the
error status is chleared when
a new message is processed.
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Table 2-8. IEEE-488 Commands (cont)

Record Mode | RM 0/1 none Disable/enable the record mode. If
disabled, the message unit is a
command. If enabled, a message unit
is a record. The message unit is the
smal test group of characters that the
Generator processes.

Record ™ /1 noneg Selects the LF/CR character

Terminator as the record terminator.

Mode The record terminator is used
on input in the record mode
and is sent following all output.

Output M 0/1 none bisablefenable the output valid mode.

Valid In the output valid mode, the Generator

Mode waits to process commands until the RF
output has become valid.

Unbuffered UM 0/1 none bisable/enabie the unbuffered

Mode mode. If disabled, all input
is buffered, If enabled, only
one message unit is buffered.

"a'" Modes & int none The '"a" command may be used
as an alternate method of
programming interface modes.

INTERROGATE COMMANDS

Instrumnent Ip none The Generator responds with

Identifi- its model number (“6060B").

cation

Elapsed Ie none none The Generator responds with

Time the total operating time

Indicator since the Generaior was
manufactured.

Interface Iz pone none interrogate the interface

Modes modes selected. The Generator
responds with an unsigned
integer.

Option 10 none none Interrogate the option Loading. The

Loading Generator responds with the message:

d1, d2, d3
dl is the instrument code.
d2 is the digital and
synthesizer options.
d3 is the output options.
See the Interrogate Commands
paragraphs for details.

Rejected IR none none Interrogates the rejected entry error

Entry codes, The Generator responds with
three octal fields:

"AAAAA,.BEBBB, CCECL", See Table 2-6 for
a List of rejected entry error codes.

Self Test IT none Interrogates the results of the self
tests. The Generator responds with the
sel f-test results. See paragraph 4b-20
for self-test codes.
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Table 2-8. IEEE-488 Commands (cont)

UNCAL Iy none none Interrogates the uncalibrated output
error todes. The Generator responds with
three octal fields:

“AAAAA,BBBEB, CCCCC”, See Tabte 2-5 for
a List of uncal error codes.
Software Iv none none Interrogate the software version. The
Version Generator responds with the status
message: "Vxx.x" where x's are decimal
digits representing the current
software revision Llevel.
MEMORY ENTRY
Recatl RC int none Recall the front panel setup stored at
the memory location specified by int.
Store ST int none Store the current front panel setup at
the memory location specified by int.
Sequence sq none none Sequence (recall) to the next
higher memory location.
MODULATION ENTRY
Program AM AM float PC Program AM depth in percent.
External AM { AE 0/1 none pisable/enable external AM
modulation.
Internal AM | AI o/ none Disablefenable internal AM modulation.
Program M M float Program FM deviation in units of:
GZ gigahertz
Mz megahertz
Kz kilchertz
HZ hertz
External FH¥ FE a/1 nong pisable/enable external M modulation.
Internal M | FI 01 none bisable/enabte internal FM modulation.
Program MR 0/1 none Program modulation frequency
Mod Freqg to 400 Hz/1000 Hz.
Program MF float Program modulation frequency in units of:
Mod Freg ’
62 gigahertz
Mz megahertz
KZ kilohertz
HZ hertz

MONITOR COMMANDS

Input Bit B nope BIT Respond with the vatue of the
Desig~ | designated hardware bit.
nator

Cutput Bit B 0/1 BIT Set the designated hardware

pesig~ ] bit to 0 or 1.
nator
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Table 2-8. IEEE-488 Commands {(cont)

Output bac oD int DAL Set the value of the desig-
Pesig~ | nated hardware DAC to the
nator [value specified by int.

Read Byte RB int none Read the value of the
addressed byte. The Generator
responds with an unsigned integer.

Read Word RW int none Read the value of the
addressed word. The Generator
responds with an unsigned integer.

befine DW int none pefines the address to be

Write used by the write byte/word

Address commands .

Write Byte WB int none Write int into the address
specified with the define
write address command,

Write Word Wi int none Write int into the address
specified with the define
write address command.

Read XA none none Read the current attenua-

Attenuation tion. The Geperator responds
with an unsigned integer.

Write XB nong none Change attenuation to 6dB

Attenuation times the unsigned integer.
The integer can be § to 23.

Set Xb ftoat GZ Set the frequency hardware

Frequency Mz directly to the specified

Direct Kz synthesizer freguency.

HZ

RF Qutput XR 0/1 none "XRO™ programs all attenuation.
"XR1" restores attenuation to
its previous state.

RF ON/OFF ENTRY

RF OQutput RO /1 none Turn RF output off/on.

SPECIAL FUNCTION ENTRY

Special
Functions

spP

Ciears akl special functions
Initiates self test

bisplay check

Key check

Set/reset SRQ

pisplay $/W rev and instr ID
Display IEEE-4838 address
Display self-test results
Turn on/foff display
Initialize memory

Latch test

bisable/enable relative freg
Disable/enable relative ampl
Medium key repeat rate

Fast key repeat rate

Slow key repeat rate

Enable all fLevel correction
Disable all Level correcticn
Disable attenuator correction
Program alternate 24dB attens
Disable/enable ampt fixed ring
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Table 2-8. IEEE-488 Commands (cont)

SRQ COMMANDS

Interrogate |IM nene none Interrogate the SR& mask. The
SR& Mask Generator responds with the
decimal value of the SRR mask.
Set SRa SM int none The SR@ mask is set to int.
Local XF G/ none Disablefenable a mode to set
Operation SRQ each time a local entry
Alert Mode is made., This SRQ is enabled
by setting the front panel
bit in the SRR mask.
STEP ENTRY
Program FS float Program frequency step size in units of:
FREQ STEP
Size GZ gigahertz
Mz megahertz
KZ kilohertz
HZ hertz
Program LS float Program amplitude step size in units of:
AMPL STEP
Size v volts
My millivoLts
uv microvolts
NV nanovolts
b dB or dBm
Program Ps float FC Program AM step size in
AM STEP percent.
Size
Program DS float Program FM step size in units of:
FM STEP
Size GZ gigahertz
MZ megahertz
KZ kilohertz
HZ hertz
Step Up/Down JSU/SD {none none Step the currently selected
step function up/down one step.
Step Up/bown [FU/FD | none none Change the current step
Frequency function to frequency and step
frequency up/down one step.
Step Up/Down [LU/LD | none none Change the current step
Amplitude function to ampiitude and step
amplitude up/down one step.
Step Up/bown {PU/PD | none none Change the current step function to AM
AM and step AM up/down one step.
Step Up/Down |DU/DD | none none Change the current step function to FM
M and step F¥ up/down one step.
TRIGGER COMMANDS
Configure cT string | none Configures the trigger. Each time a
Trigger ‘ trigger command or a group execute

trigger interface message is
received, the Generator executes the
string of commands. The string record
must end with a record terminator.
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Table 2-8. IEEE-488 Commands (cont)

Trigger TR none none |Trigger command. Equivalent to the group
execute interface message. Upon processing
the trigger command, the Generator executes
the string, which has been preprogrammed
with the configure trigger command.

SERVICE COMMANDS

Interrogate IA none none | The Generator responds with seven counts.
Attenuator Each count indicates the total number of
Counts actuations for one of the seven attenuator

sections in the Generator.

Interrogate IL none none | The Generator responds with ten error log
Error Log entries. Each entry is an uncal error code
or a self test result and the elapsed time
of when the error was logged.

Keyhoard KT none none | The Generator responds with the code for
Test each of the front panel keys pressed (see
Tablie 4D-9.)

2-37. PROGRAMMING EXAMPLE 1

Use the following procedure to program the Generator with a Fluke 1722A Instrument
Controller to this state:

Frequency 210 MHz
Amplitude 6 dBm
Modulation Freq. 1000 Hz
FM 5 kHz
Internal FM ON

AM 15%
External AM ON

1. Connect the Generator to the Controller with an IEEE-488 cable.

2. Setthe address switch of the Generator as follows (as viewed from the rear of the
instrument):

000006010

3. Enter the following program into the Controller:
' Fluke 1722A BASIC program to _control a &081A,
;xThezgddreis of the &0&IA is 2.
g ¢ Clnaaﬁ;ho 60&6IA so that it is in 3 known state.
20 REMOTE ®AY \ CLEAR @AXL

100 ! SEYT THE 56061A.,
ilg PRINT ®A%, “FRR210MZ. APSDE. MR1, FHBKZ, FI{, AMISPC, AE1™

s s RIS

4. Run the program by typing on the Controller “RUN (RETURN)",

2-38. PROGRAMMING EXAMPLE 2
The 6061 A Signal Generator can be connected to an other 6061 A Signal Generatorina
master-slave configuration. In the following example, two Generators are configured to

track each other in frequency. This configuration may be used to track frequency,
amplitude, AM, or FM.
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1. Connect two 6061 A Signal Generators together with an IEEE-488 cable.

2. Set the rear panel address switch of the first Generator (talker) as follows:

00100000

3. Set the rear panel address switch of the second Generator (listener) as follows:

01000000

4. Manually program the talker Generator as follows:

FUNCTION YALUE KEY SEQUENCE

Frequency 210 MHz CFREGZ [27 [13 (0] IMHzivI
Step Function Frequency [FREQI [sSTEP]

Frequency Step 1.25 kHz [13 [.I1 027 [S] CkHzimvl

5. Manually program the listener Generator as follows:

FUNCTION VALUE KEY SEQUENCE

frequency 195 MHz CFREGQT [13 [9] [5] [MHz|VI
Step Function Frequency [FREQ] [STEP]

Frequency Step 1.25 kHz [11 [.3 £23 057 CkHzmV]

6. Onthe talker Generator, pressthe[ « ] STEP or[ +« ]STEP keys. Each time the
key is pressed, the frequency of both Generators increases or decreases by 1.25
kHz (the Frequency Step) at frequencies 15 MHz apart.

Different functions on each Generator can be programmed to track in the master-slave
configuration. In other words, while the master Generator can be programmed to step
increase 25 kHz FM, the Slave Generator can be programmed to step 25% AM.

NOTE

To use the step function feature for other functions, change the step function
on the Generators to the desired functions.

2-39. PROGRAMMING EXAMPLE 3

In the following example, the Generator is programmed by a Fluke 1722A Controller(via
the IEEE-488 bus) to the same state as in Programming Example 1. Additionally, the
frequency step size is set to 1.25 kHz, and the trigger buffer is programmed to execute the
step up command when the trigger command is received. The SRQ mask of the Generator
is set to generate an SRQ when the RF output has settled and the Generator is ready for
more input from the bus.

The program then enters a loop where it waits for the ready SRQ, sends the GET (group
execute trigger) interface message to step up the frequency, and waits again. At this time
you shouid do the following:

1. Connect the Generator to the Controller with an IEEE-488 cable.

2. Set the rear panel address switch of the Generator as follows:

00000111
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3. Enter the following program into the Controller:

1 ' Fluke 17224 BASIC program to controel a 6061A.
% AxThtzgddress of the &061A is 2.
- o

10 t Clear the H041A so that 3%t is in 2 ¥nown state.
1%  INIT PORT O
20 REMOTE €AZL \ CLEAR SAY

100 ! SET THE &

110 PRINT €A%, FRR!OHZ,AP&DB.HR!.FHBKZ»Fll-hﬂ15PC AEL"™
120 ! Set the frequencu step., output valid mode,

121 ! and confi qure the trigger buFFer.

130 PRINT €A%, "FS1,20KI, VM

140 ! Set the SRG mask to enable *output valid™ SRA
150 PRINT eAx. “gMis®

160 it for above commands Yo finish processing
170 HAIT 1000 \ S% = SPL (A%}
180 ! Trzager the first step wp
190G TRI
! Wa SRG
310 DN SRG GQTO 8OO
IRQ WAIT FOR SRG
800 OFF SRG
810 ! Check the serial poll Tesponse
820 S% = SPLIAX)
830 IF (S¥% AND 64%+14%Z) () 80U THEN PRINT s " Bad Serial Poll Response*
40 ! Tr:ggar the next step up

860 ! Resume operation~— waiting for next SRG
870 EE%UHE 300

4. Run the program by typing on the Controller “RUN (RETURN)>”.

2-40. Interface Functions

The Generator implements a subset of interface functions defined by the IEEE Standard
488-1978. Table 2-9 summarizes the interface functions implemented. This section
describes the operation of the Generator in response to interface messages associated with
each interface function.

Table 2-9. IEEE-488 Interface Functions List

FUNCTION DESCRIPTION
SH1 Complete source handshake capability
AH1 Complete acceptor handshake capabitity
15 Basic talker. Talk only. Serial poli, Unaddressed if MLA
TED No extended talker capability
L3 Basic Listener. Listen only, Unaddressed if MTA .
LEO No extended Listener capability
SR1 Complete service request capability
RLY Complete remote/local capability
PPO No parallel poll capability
be1 Complete device clear capability
bT1 fomplete device trigger capability
0 No controller capability
E1 Open~coliector drivers

2-41. Address Mode

In the address mode, the Generator may be operated from local (using the Front Panel
keys) or from remote (using the IEEE-488 Interface). The following paragraphs describe
the operation of the Generator in both states and transitions between the states.

The available IEFE-488 messages and their descriptions for the address mode of
operation are presented in Table 2-10.

2-42. LOCAIL OPERATION
The Generator powers up in the local mode. When in local mode, the following
conditions are present:

The front panel indicator REM, is not Lit.
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Table 2-10. |EEE-488 Address Mode Message Descripiions

MESSAGE

DESCRIPTION

pon
Power-0n

Talker
Operation

Listener
Operation

Service
Reguest
Cperation

MTA
My Talk Address

Talker
Operation

Listener
Operation

MLA
My Listen Address

Talker
Operation

Listener
Operation

pata

Talker
Operation

Listener
Operation

when powered up, the Generator generates a Power-
On message (pon) and clears its output buffer. The
Generator 15 not addressed to talk when powered up.

The Generator is not addressed to lListen when the power
is turned on.

The state of the Service Request (SRR signal on pon

is determined by the SRQ mask. Because of the non-volatile
memory. the SRQ mask is the same as when the power was
removed. Therefore, if the SRR mask enables the power

on, output valid, or ready SRAs. the SRA signal will be
true during pon.

The Generator is addressed to talk upon receipt of
the MTA message. The front panel 'APDR' indicator is
L9t while the Generator is addressed toc talk.

The Generator unlistens when the MTA message is received.

the Generator untalks when the MLA message is received.

The Generator is addressed to listen when the MLA
message is received, The front panel TADDR' indicator

of the Generator is lit while the Generator is addressed
to Listen.

The Generator sends data to the IEEE-488 bus only when
requested by a programming data message. Message formats
are described in the Command Description paragraphs. An
End of Record (EOR) character is sent with EQI asserted
following all outputs. The EOR character is either a
carriage return or a Line feed, depending on the setting
of the terminator mode. The parity bit is always zero.
Multipte output requests are buffered until the buffer
is full. Processing of programming data messages is
stopped until the buffer is no longer full. The buffer
can be cleared with the Clear Buffer command ("€8"). The
buffer is also cleared on power up {pon), with a (lear
Command ("CL"), or with a Device (lear interface message
(DCL or SDCH.

Command syntax., error protessing, and input buffer
overflow are described in the paragraphs on Command
Processing. Refer to Table 2-8 for a List of IEEE-483
commands that are recognized by the Generator.
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Table 2-10. IEEE-488 Address Mode Message Descriptions (cont}

MESSAGE DESCRIPTION
IFC
Interface Clear
Talker The Generator untalks and unlistens when the IFfC message
Operation is received.
Listener The Generator uniistens and untalks when the IFC message
Cperation is received.
0TA
Other Talk Address
Talker The Generator untalks when the OTA message is received.
Operation
SPE
Serial Poll Enable
Talker After receiving the S$PE message, the Generator responds
Operation with the serial poll status byte, if addressed to talk.
SPD
serial Poll Disable
Talker After receiving the SPD message. the Generator resumes
Operation normal talk operation.
ULA
tnlisten Address
Listener The Generator unlistens when the ULA message is
Operation received.
RSV
Request Service
Service The front panel SRQ indicator is Lit when the rsv
Operation message is sent. The Generator may request service
for several reasons. Each reason for service request
can be individuaily masked with the set mask command
("SM'"). The service reguest mask can be interrogated with
the interrogate mask command ("IM").
pCL
pevice Clear
Clear The DCL message is ignored when in Local. When the DCL
Operation message is received {(during remote operation) the
Generator is cleared. Any characters in the input buffer
are cleared foltowed by the same operation as the clear
command (“(L"). The operation of the DCL message is
identical to the cperation of the selected device clear
(SDC) message. The cleared state of the Generator is
described in the paragraphs on Power—On Conditions.
She

Selected Device
Clear

Clear
Operation

The SBC message is ignored during local operation.

When the SDC message is received (during remote

operation), the Generator is cleared. Any characters in

the input buffer are cleared followed by the same

operation as the clear command ("CL"). The operation of the
Sp{ message is identical to the operation of the device
clear (DCL) message. The cleared state of the Generator

is described in the paragraphs on Power—On Conditions.
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‘Yable 2-10. IEEE-488 Address Mode Message Descriptions (cont}

MESSAGE PESCRIPTION
GET
Group Execute
Trigger
Trigger The GET message is ignored during local operation. When
Operation the GET message is received (during remote operation’,

the Generator executes a command string that has been
preprogrammed with the Configure Trigger command ("CT™).
The operation of the GET message is identical to the
cperation of the Trigger ("TR"} command.

Undefined I1EEE-438
Commands

ALl undefined IEEE-488 commands are acknowledged by the
Generator handshake sequence, but no action is taken.

Device trigger (GET), device clear (DCL), and selected device clear (SDC) interface
messages are ignored.

All device dependent messages are ignored.

If the data output was requested while the Generator was in the remote mode, the
data output of a talker may be sent.

2-43. GOING FROM LOCAL TO REMOTE
The Generator switches from local to remote when the “my listen address message”
(MLA) is received, and the Remote Enable (REN) signal is true.

2-44, REMOTE OPERATION
When in the remote mode, the following conditions are present:

The front panel REM indicator is lit.

Device trigger (GET), device clear (DCL), and selected device clear (SDC) interface
messages are processed.

All device-dependent messages are processed during the remote mode.

2-45, GOING FROM REMOTE TO LOCAL
The Generator switches from remote to local mode in one of the following ways: The
IEEE-488 Go To Local (GTL) message is received, the remote enable signal REN is false,

or a Return To Local (rtl) message is generated by pressing the front panel [CLR/LCL]
key (if the Generator is not in the local lockout mode).

The Generator enters the local lockout mode when the Local Lockout message (LLO) is
received. The Generator exits the local lockout mode to the local mode when REN is
false.

When switching from remote to local, unprocessed commands in the input buffer are
processed until the input buffer is cleared or a front panel entry is made. Switching to
local has no effect on the contents of the output buffer.

2-46. Talk-Only Mode
Figure 2-6 shows two 6061 A connected together with the IEEE-488 Bus.
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Figure 2-6. 6061A |IEEE-488 Bus Connected to a 6061A IEEE-488 Bus

lgjzé

To select the talk-only mode, set the TALK ONLY address switch to 1 (up). If the talk-
only address switch and the listen-only address switch are set to 1, the talk-only modeis
selected.

In the talk-only mode, the listener, remote/local, service request, device clear, and device
trigger interface functions do not apply.

If the talk-only mode is selected, the Generator is always addressed to talk and the front
panel ADDR indicator is always lit. The Step Up (“SU”) or Step Down (“SD”) message
issent whenthe[ » JSTEP or[ + ]JSTEP front panel keys are pressed. This output is not
buffered and if no listener is connected to the IEEE-488 Interface, no output will be sent.

A carriage return followed by line feed (with the EOI signal true) are always sent as the
end of record.

2-47. Listen-Only Mode

To select the listen-only mode, set the LISTEN ONLY address switch to 1 (up). If the
talk-only address switch and the listen-only address switch are set to 1, the talk-only mode
is selected. :

If the listen-only mode is selected, the Generator is always addressed to listen, and the
front panel ADDR indicator is always 1it. The Generator listens and responds to all data
messages on the IEEE-488 Interface. The response to data messages is the same asin the
addressed mode of operation except that requests for talker output are ignored.

In the listen-only mode, the talker, remote/local, service request, device clear, and device
trigger interface functions do not apply.

2-48. Command Syntax
The Generator IEEE-488 bus commands alphabet consists of the letters A through Z

(upper and lower case letters are treated equally), digits O through 9, and the following
special characters:

@.,;+-CRLF

Spaces, tabs characters, and the parity bit are ignored.

The IEEE-488 commands for the Generator consist of the following three parts:
Header

Numeric
Suffix
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The header is always required, but the numeric and suffix may be optional. This rule gives
the following four possible combinations:

(HEADER)

(HEADER) (NUMERIC)
(HEADER) (NUMERIC> SUFFIX)
(HEADER) (SUFFIX}

Multiple commands may be separated with one of the end of string (EOS) characters “”

or “,”. Use of EOS characters facilitates recovery in the event of a syntax error and will
also enhance readability.

2-49, COMMAND HEADER SYNTAX

The command header is a two alpha-character string. A list of the IEEE-488 command
headers used on the Generator is presented in Table 2-8. The header determines the
syntax of the numeric and suffix as listed in the table.

2-50. NUMERIC DATA SYNTAX

There are four types of numeric data: Boolean, unsigned integer, floating point, and
trigger string. The following paragraphs describes each of the four numeric data formats.
A syntax diagram is included for each format.

1. Boolean

Boolean numeric data must be either a “¢” or a “1”. All other characters wili

result in a syntax error.
<4 0 )=

Unsigned integers may be specified in decimal or in hexadecimal. Any number
of decimal digits are accepted. However, values greater than 65,535 are rejected.
Hexadecimal numbers are preceded by an “X”. Only 4 hexadecimal digits are
accepted. Specifying a number in hexadecimal for the read word and read byte
commands causes the response to be sentin hexadecimal. Decimal digits may be
the numerals 0 through 9. Hexedecimal digits may be the hexadecimal digits 0
through F.

2. Unsigned Integer
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3. Floating Point

The floating-point numeric data format is the most flexible format. Digits may
be the numerals 0 through 9. Any number of digits are accépted for both the
number and the exponent. However, numbers greater than 2,147,483,629 are
truncated, and exponents greater than 32,749 are rejected.

Py em)pgom)

E)

4. Trigger String

The trigger string numeric data is a string of Generator commands terminated
with an FOR. The string may be up to 71 characters not including the EOR.
Commands in the string are not checked for validity until the trigger string is
executed with the trigger command.

EOR is the end of record character. This character is selectable with the
terminator mode command. “TMO” selects the linefeed character. “TMI”

selects the carriage return character. The IEEE-488 interface signal EOI
asserted with any other character is also considered an end of record.

2

[ 3 (GEFED>—
command
2-51. SUFFIX SYNTAX

Suffixes are always one or two alpha-characters. Certain suffixes are used to scale the
numeric (the same as the front panel UNITS keys). Other suffixes mnemonically
designate hardware components. The five types of suffixes are described in Table 2-11.

EOS is an end of string character, use either “;” or “,”.

2-52. Command Descriptions

The following paragraphs describe the remote IEEE-488 Interface operating commands
that are not accessible from the front panel of the Generator. IEEE-488 Interface
commands that are accessible from the front panel of the Generator are described earlier
in this section.
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Table 2-11. Suffix Types

SUFFIX TYPE SUFFIX MNEMONIC EQUIVALENT EXPONENT
Freguency and M G2 gigahertz 9
Mz megahertz 6
KZ kilohertz 3
HZ hertz 0
Amplitude v volts 0
M millivolts -3
uv microvolts 6
NV nanovolts -9
pB dBm or dB o
AM PC percent 0

DAC/BIT Designators DAL and BIT designators
. are two alpha~character
mnemonics that refer to
hardware DPACs and bits.
Refer to the paragraphs
on Monitor Commands for
a complete Llist of
designators.

Learn Suffix A Learn suffix is a
string of ASCII
characters that contain
coded memory location
contents. Refer to the
paragraphs on Binary
l.earn Commands for
decoding of the Learn
string.

2.53. BINARY LEARN COMMANDS

Front panel setups are stored in the memory of the Generator in a packed binary format.
The binary learn commands are used to transfer this binary data between an IEEE-488
controller and the Generator. These commands allow you to minimize the amount of
programming commands needed to program the entire instrument state. The binary learn
commands are:

“LM” Learn Memory
“LI” Learn Interface

The syntax for the Learn Memory (“LM”) command is as follows:
“LM” Memory Location Code

‘The Generator responds to the “LM” command with a string of 64 ASCII characters
followed by an (EOR> (end of record character). This string represents the front panel
settings (in a packed binary format) that were stored in the memory location specified.

NOTE

The (EOR), end of record character, is sent with EOI asserted. “TMU0” selects
the linefeed character, and “TM1” selects the carriage return character.
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Example
IEEE-488 Command: “LM98”
Response:

“BOABAAAAPPIMAAAKAAAAAAAABBOBKKAAAAAPECEAA
BPEAAABDAEEBBAGBLKKMPAC(EOR)

Refer to Figure 2-7 for information on how to decode this learn string.
The syntax for the Learn Interface “LI” Command is as follows:

“LI” Memory Location Code: Leamn String
The Generator stores the learn string in the memory location designated by the memory
location code. If the memory location specified is 99, the instrument is programmed to the
data sent in the learn string.
Example

To program the Generator to the Instrument Preset State:

“LI99BOABAAAAPPIMAAAKAAAAAAAABBOBKKAAAAAPECEAABPE
AAABDAEEBBAGBLKKMPAC”

Note that the binary learn string in this example is the same as the learn string returned
from memory location 98 which contains a record of the Instrument Preset State.

Instructions:
1. Convert the hexadecimal number to a signed decimal number as follows:
ﬂa. Multiply the most significant hexadecimal digit by 16.
b. Add the next significant digit to the value obtained in Step a.

¢. Muitiply the sum of Step b by 16, and add in the next hexadecimal digit until
the least significant hexadecimal digit has been added.

NOTE

If the hexadecimal number started with an 8 through F, the number is
negative. Perform Step d for negative numbers.

d. Subtract, 16 from the number raised to the power of the number of digits.
Example of Instruction 1:
To convert hexadecimal number 1E:
(1*16)+ 14=30

(Since the most significant digit is 1, the number is not negative.)
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Character Position 112 13 14 15 §6 |7 [8 |9 (10{11112[13114[15}16|17 {18
tharacter B {0 JA IB A |A (A JA P IP [J M JA JA jA |K (A JA
19 21122123124 26127 128129130131132133[34135136(37 13839140 (41
A A|A [A |A B [0 IB IK | JA [A A JA JA JP IE |C {E |A JA
42 L& 145146147 4915051152153 54555657 {58{5960]|é1 62 6364
B E JA A TA O |A JE {E 1B B 1A |6 (B JL (K IX IM P 1A |C
AM Depth
CHAR. POS. T2 *
CHAR . B 0
HEX EQIV. 1 E
INS?RQCTION 1
|
VALUE 0%
AM Step
CHAR. POS. 3 4
CHAR. n B
HEX ERIV. ﬂ 1
INSTRUCTION 1
|
VALUE 1%
rReference Amplitude
CHAR. POS. 60
CHAR. K
L
HEX EQIV, A
INSTRUCTION 1 and 3 2

Figure 2-7. Learn String Example
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CHAR. POS.

CHAR.

HEX EQIV.

INSTRUCTION

VALUE

RESOLAUTION

RESULT

CHAR. POS.

CHAR «

HEX EQIV.

INSTRUCTION

VALUE

RESOLUTION

RESULT

CHAR. POS.

CHAR.

HEX EQIV.

INSTRUCTION

Displayed Amplitude

g 10 11 12 59

.1 dBm

-10.0 dBm

Amplitude Step

58
L
8
1 2
I
10
.1 d8
1 dB

Reference Freguency

1 and 4

Figure 2-7. Learn String Example (cont}
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Displayed Fregquency
CHAR. POS. 25 26 27 28 29 30 3 32

CHAR.

HEX EQIV.

INSTRUCTION 1

306,000,000 Hz

VALUE

Frequency Step

CHAR. POS. 33 34 33 36 37 38 39 40

CHAR.

HEX EQIV.

INSTRULTION 1

VALUE 1,000,000 Hz

FM Deviation
CHAR. POS.

CHAR.

HEX EQIV.

INSTRUCTION 1 5

VALUE 500

RESCLUTION 10 Hz

RESULT 5000 Hz

Figure 2.7. Learn String Example (cont)
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FM Step
CHAR. POS. 45 b 47 48
CHAR. A A A B
HEX EQIV. 0 €] G 1
INSTRUCTION 1
VALUE 1
RESOLUTION 100 Hz
RESULT 100 Hz

Data Set #1 (miscellaneous data)

CHAR, POS, 49 50 31 52

CHAR. A £ H

HEX ERIV. ol |4

01011 11 0 10 {C 10 01 |0 |0 g {1 {0 |0
S i S A pra——
EXT REFJ l---Rcs_'i.a‘n'we Amplitude
0 = INT (special function
1 = EXT 3x).
g =0ff, 1 =0n
RF
0 = off
1 = 0n b Relative Freéquency
special funetion 2x)

External Mod Level 0 =off, 15 on
01 = EXT LO
10 = EXT HI . e Step Function
11 = Invalid ’ 001 = FRER, 010 = AMPL,
00 = Valid 100 = MOD

Not Used

Modulation Rate
EXTERNAL Pl 01 = 400 Hz, 10 = 1000 Hz
0= off, 1 = on
e INTERNAL  AM

INTERNAL FM el 0 =off, 1 =0¢n

0 =o0ff, 1 = on

EXTERNAL AM

0=off, 1 =on

Figure 2-7. Learn String Example (cont)
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Checksuﬁ
CHAR. POS, 61 &2
CHAR, ] P
HEX EQIV. C £
INSTRUCTION 6

bata Set #2 (miscellaneous data)

CHAR. POS. 53 54 55 56

HEX £QlV. 1 0 n

g 1010 |1 0 j0 0 |1 010|010 041 110

1 171 g
Bright Freg. bright digit
bigit Pos. 000t = 1st digit
0001 = FREQ 000 = 2nd qigit
0010 = AMPL 0011 = 3rd digit
0ot = AM 0160 = 4th digit
0100 = FM 0101 = 5th digit
01410 = 6th digit
Key Repeat RaLe wwwmomammd 0111 = 7th digit
(Special function 7x2
00 = MEDIUM e ModuLlation cisplay
01 = FAST O0=AM, 1T =FK
10 = SLOW
b A bright digit
AMPL. bright digife——t 0 = 1st digit, 1 = 2nd gigit
00 = 1st aigit
01 = 2nd digit e £M Bright digit
11 = 3rd digit 00 = 1st digit
01 = 2nd digit
16 = 3rd digit
Ampiitude Special Functions
CHAR. POS. 63
CHAR. A
HEX EQIV. 0
BINARY EQIV. 0 {0 10 |0
A p—— pe—
Amplitude Amptitude Fixed Range
Correction {Special Function 9x}
(Special Function 8x) 00 = fixed Range off
00 = ALL Correction on 071 = Fixed Range on
01 = Attenuator Correction off
10 = ALL Correction off

Figure 2-7. Learn String Example {cont)
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To convert hexadecimal number FFC:
(((((15 * 16) + 15) * 16) + 9} * 16) + 12 = 65436
(Since the most significant digit is F, the number is negative.)

Using Step d; 16 4=65536, 65436 - 65536 = -100. The signed decimal equivalent to
FF9C is -100.

2. Amplitude quantities have a number and a resolution associated with them.

This applies to the Displayed Amplitude, Reference Amplitude, and Amplitude
Step.

Use the following procedure to identify the resolution of an amplitude quantity:

a. Ifthe resolution is A or B (hexadecimal), the resolution of the numberis 0.1
dBm or 0.1 dB units.

Example:
The Displayed Amplitude (in this figure) is -100 with a resolution of A.
a. The actual displayed amplitude is -10.0 dBm.

b. If the stored resolution is 0 through 9 (hexadecimal), the amplitude quantity
is in volts. To convert the number to the actual amplitude in nanovolts,
multiply the amplitude number by the power of ten represented by the
resolution.

Example: An Amplitude Step of 12, with a resolution of 6 would be an
actual amplitude step of 12,000,000 nV or 12 mV,

3. If the Relative Amplitude mode is off, the data stored in the referenceamplitude
location is not used.

4. Ifthe Relative Frequency mode is off, the data stored in the reference frequency
location is not used.

5. FM and FM Step quantities have a number and a resolution associated with
them. To convert the number to the FM quantity in Hz, multiply the number by
the power of ten represented by the resolution.

6. The checksum data is calculated by adding the data in the learn string, two
hexadecimal digits at a time. The total, including the checksum, should add up
to a number whose least significant two hexadecimal digits are 01.

NOTE

The memory location code must be an unsigned integer indicating the memory
location to be learned. Memory location 99 refers to the current instrument
settings. Memory location 98 refers to the Instrument Preset State as listed in
Table 2-3.
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The characters in the learn string correspond to each Generator function. A description
of how to interpret the characters in the learn string is given in Figure 2-7. Table 2-12
shows the conversion from the learn string to the hexadecimal character.

Table 2-12. L.earn Characler to Hexadecimal Conversion

LEARN HEXADECIMAL DECIMAL
CHARACTER EQUIVALENTY EQUIVALENT
A 0 0
B 1 i
¢ 2 2
b 3 3
E & 4
F 5 5
G 6 6
H 7 7
I 8 8
J 9 9
K A 10
L B 11
M C 12
N b 13
¢ E 14
P F 15

2-54. CLEAR COMMANDS
The following IEEE-488 clear commands are recognized by the Generator:

“CB” Clear IEEE-488 input buffer
“CE” Clear IEEE-488 rejected entry error status
“CL” Clear instrument

The “CB” command can be used to clear the Generator output buffer. The output buffer
should be cleared at the beginning of any remote program to synchronize data output.
The output buffer is also cleared on power up, with the “CL” clear Generator command,
or by the SDC and DCL clear interface messages.

The “CE” command can be used to explicitly clear the error status. The error status is also
cleared when it is interrogated with the “IR” command, or the “CL” clear Generator
command, or the SDC and DCL clear.

The “CL” command is used to clear the instrument state. The same actions are performed
with the SDC and DCL clear interface messages. {In addition, the input buffer is cleared
with the clear interface messages.) The following IEEE-488 commands are performed
with the clear Generator command: “RC98, RO1, CE, CB, RM0, TM0, EMO0, VM0,
UMO, SM192, SP0R, XF0, DWO0, CT”(EOR).

2-55. INTERFACE MODE COMMANDS

Interface Mode commands are used to configure the Generator for different modes of
IEEE-488 interface operation. Since the Generator knows when its RF output has settied,
it can be configured to synchronize itself with the Controller. This eliminates WAIT
statements in the program, which are normally used to allow time for the output of the
controlled device to settle. Table 2-13 lists the Interface Mode Commands.
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Table 2-13. Interface Mode Commands

COMMAND DESCRIPTION COMMAND STATUS
HEMT Error RKode 1 = on, 0 = off
Rm Record Mode T =on, 0 = off
nTH Select Terminator 1= (R, 0 =LF
UM Unbuffered Mode 1 =on, 0 = off
' Valid Mode 1 =on, 0 = off

The error mode selects when the IEEE-488 rejected entry status is cleared. If turned on,
the error status is cleared when a new message is processed. If turned off, the status is
cleared only when interrogated with the “IR” (interrogate rejected entry) command or
when explicitly cleared with the “CE” (clear error command).

The record mode selects whether the message unit is a record or a command. When
turned on, the message unit is a record. When turned off, the message unit isa command.

The terminator mode selects the character used as the record terminator. The terminator
character is not used for command processing unless the record mode is enabled. When
turned on, the record terminator CR (carriage return) is used. If turned off, the record
terminator LF (line feed) is used. The record terminator character is the last character in
all IEEE-488 messages sent from the Generator.

The unbuffered mode selects when messages from the IEEE-488 interface are processed.
When turned on, messages are read from the IEEE-488 interface only when the
microprocessor is ready to process them. In this mode, the input buffer will contain a
maximum of one message. (A message may be one command or one record, depending on
the setting of the record mode.) When turned off, messages are read from the IEEE-488
interface to the input buffer of the Generator at the fastest rate. In this mode, the input
buffer may contain up to 80 characters.

The valid mode selects when messages are processed by the Generator microprocessor.
When turned on, processing of a new message is begun only after the RF output has
settled and become valid. When turned off, a new message is processed immediately after
the completion of the previous message.

The interface modes can also be programmed using the command, “@” n (where n is an
integer). The interface modes are set to the value of n where n is the sum of the codes for
the desired modes. The integer codes for the interface modes that can be programmed
using the “@” n commands are as follows:

Terminator Mode =1
Record Mode =3
Valid Mode = 4
Unbuffered Mode = 3§
Error Mode = 16

For example, to select the record mode and valid mode, the command is “@” 6.

Interface Mode Example

In this example, the RF output of Generator is connected to a circuit that is being
measured by a voltmeter. The output of the Generator must be settled before the
voltmeter is given it’s command to make a measurement.
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A Fluke 1722'A program might loock something like:

o "CL, TM1,RML, VM1, UML™

initiglize the 4081, select modes
:'F‘-:Fs 100MZ, AP~23DR"

rogram the 60&1A
rig%m* the voltmeter
get the reading

The entire record is transferred into the Generator before processing begins. In this
example, processing begins when the record terminator CR is received. The following
character (LF in this case) will not be received into the Generator until the entire record is
processed and the output has settled. No wait statement is needed between setting up the
Generator and taking the measurement because the Generator will not handshake the LF
character until its output has settled.

NOTE

A record is a string of characters separated by (EOR). A message is the

smallest group of characters that the Generator can process when programmed
Jrom the IEEF-488 interface.

NOTE

The outpur valid state of the Generator occurs 45 ms after any hardware has
been changed.

2-56. INTERROGATE COMMANDS
Interrogate commands allow the status of the Generator to be given over the IEEE-488

interface. These commands consist of headers only. The interrogate commands available
on the IEEE-488 interface are:

“1D” Give Instrument ID

“]E” Elapsed Time Indicator

“II” Interface Mode Status

“10” Option Loading

“IR” IEEE-488 Rejected Entry Status
“IT” Self-Test Results

“IU” UNCAL (uncalibrated) Status
“IV” Software Revision Level

When the “ID” command is sent, the Generator responds with its instrument model
number (and end of record character) as in“6061A”(EOR).

When the “IE” command is sent, the Generator responds with the time the instrument
has been in operation since it was manufactured. The time is 9 digits, a decimal point, a
10th digit and the (EOR) character. The time is in .1 hour units. For example,
“000003459.37(EOR? indicates 3459.3 hours of operation since manufacture.

The “II” command interrogates the current selection of interface modes. A 5-digit integer
followed by the (EOR) character is the sum of the modes selected as follows:

Terminator mode= |

Record mode =2
Valid mode =4
Unbuffered mode= §
Error Mode =16
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The “I0” command interrogates the Generator for its option complement. The returned record
contains three intergers, separated by comunas, that indicates configuration of options. For the
6061A, the first number is always 7, which indicates that the Generator being interrogated isin
fact a 6061 A. For the 6060B, the first number is always 6, which indicates that the Generator
being interrogated is in fact a 6060B. The two remaining numbers are the sum of the option
related numbers as follows:

2nd Number

4 = -130 High-Stability Reference Option
16 = -132 Medium Stability Option

3rd Number
2 = -830 Rear Qutput Option

For example, “7,4,2” would indicate a 6061 A with options -130, and -830.
“6,12,0” would indicate a 6060B with option -132.

The “IR” command interrogates the Generator for rejected entry error status. (See Table
2-6 for a list of rejected entry codes.) The returned record is the sum of errors that have
been detected while processing IEEE-488 commands. The status is cleared when
interrogated with the “IR” command. The status can also be explicitly cleared with the
“CE” command and is also cleared on the “CL” command and the clear interface
messages DCL and SDC.

The “IT” command interrogates the Generator for the self-test results. Table 2-14. lists
the self-test error codes. The self tests are performed on the Generator power-up and can
also be initiated with special function 02.

The self-test results are reported in four fields which are explained in the table. Any non-
zero code indicates that some tests failed. Further details of the seli-test results are listed
in the Service Section. Table 2-14. shows the self-test error codes.

The “1U” command interrogates the Generator for the UNCAL entry status. (See Table
2-5 for a list of the UNCAL Error Codes.)

The “IV” command interrogates the Generator for its curfent software revision level. The
returned record is similar to the following:

“V1.0” (EOR).
This means that the software revision level is Version 1.0.

Table 2-14, Self-Test Error Codes

MOD FREGQ AMPL
aa -bbb cece ddd
aa = Modulation (AM and FM) test results
-~ = If displayed, indicates the self test did not complete
bbb = Frequency test results
ccec = bigital test results
ddd = Amplitude test results
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2-57. MONITOR COMMANDS

The Generator monitor commands are intended for troubleshooting and maintenance
procedures. They allow the instrument hardware to be programmed to states not
normally possible with the regular programming commands.

CAUTION

The oulput of the Generator is not guaranteed if the Generator hardware has
been changed with these monitor commands.

There are three types of monitor commands: Input/ Ouatput, Read/ Write, and Hardware
Control. Table 2-15 lists the Input/Output types of monitor commands. Table 2-16 lists
the Read/ Write types of monitor commands. Table 2-17 lists the Hardware Control types
of monitor commands.

2-58. SRQ COMMANDS

The Generator asserts the SRQ bus management line on the IEEE-488 interface bus
whenever the Generator requires service. The Controller can then perform a serial polito
determine the need for service. The set mask command is used to designate those needs
that require service. The SRQ commands are as follows:

“SM” Set SRQ Mask
“IM™ Interrogate SRQ Mask
“XF” Local Operation Alert Mode

The SRQ mask is set to the sum of the reason values listed in Table 2-18. These reason
values correspond to the allowable reasons that will be requiring service. The SRQ Mask
is set by the following command sequence:

“SM” Sum of Reasons

The Generator asserts SRQ when one of the allowed reasons becomes true. The serial poll
response is the sum of those values for reasons that are currently true, independent of the
setting of the SRQ mask. For example, if the rejected entry SRQ is enabled with “SM2”
and a rejected entry occurs, the serial poll response will indicate that the Generator
generated the SRQ (value of 64) and that a rejected entry occurred (value of 2). In
addition, other values may be set. The default SRQ mask is 192. '

The “IM” command interrogates the current SRQ mask, and an integer is returned.

The “XF” command enables a mode that causes an SRQ to be generated any time the
Generator processes an entry. In thismode, a front panel SRQ is generated (i.e., the serial
poll response indicates that a front panel SRQ is the cause of the SRQ). This mode is
enabled and disabled with its own command, not through the Set SRQ Mask commands
(as are all other SRQs). The Alert Mode is enabled/disabled as follows:

“XF0” = Alert Mode off, “XF1” = Alert Mode on.

2-59. TRIGGER COMMANDS

The Generator has the ability to preprogram a command string of arbitrary Generator
programming commands. This command string is executed whenever the trigger
command “TR” or the IEEE-488 group execute trigger interface message (GET) is
received. This method of programming the Generator can be used when a long string of
commands is to be sent to the Generator over and over. The programming time is

shortened by the time required to transmit the string of characters from the controller to
the Generator.
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‘Tabie 2-15. Input/Output Monitor Commands

COMMAND NAME COMMAND VALUE DESIGNATOR NAME LOCATION
Read Input Bit "Bt “EX"  exrefl A2AT. U11-13
sy hsoptl A2AT, Ul1~14
"IE"  deini A2A7, UT1-T
ULE" Lrfm AZAY . ULD-13
Mt mlevhi AZAT., U4LD-8
"ML"  mlevlio AZAT, ULD-3
"NV nvint A2AT, U11-8
"RO¥  roptt A2A7 . ULG-17
“RP* rppl AZA7, 113
“RT™  rptrpt AZAT, Uli-4
"$R"  shrefl A2AT, U40-18
*Te"™  trseql A2AT . U40-4
HgK" unlok A2A7., U11-17
"N unbvl AZAT, UT1-18
"XA"  msoptl AZAT, U4D-14
X"  extra-b A2A7., UL0~7
Set Qutput Bit rogY 0or 1 "™ clr A2A7, U17-16
“*EA'  extam A2AL . U30B-19
“EF® extfm AZAL, UB0B-16
YFET"  fmen A2A1, U19-19
*ep® front-panel A2A7, U17-9
"HO"  haocth A2AbL, U305-5
"HT"  het AZAL, U305-9
YIAY  dintam AZAL, U308-15
“IF"  intfm A2AL, US08-12
"LP" mid A2A4L, U305-6
"MA"Y  rmuxO A2A1, U32-5
"Me® pmux? AZA1, U32-2
"MF*  mf400L AZAL, U308~9
“MG"  module-gate A2A7. U17-6
"MS" trmodl AZAY., U32-15
NE"  nven AZAT, WI17-5
"Ryt pulse A2AL ., U308-6
PRI"  rinh AZR1, U32-9
YRR"  rprst AZAT, UW17-2
"SE"  shen AZ2AT. U32-12
“SH"  shet AZAT. U32-16
"¥0"  xoent AZAT, U326
NYA"  extra—a AZATY, M17-19
"YB"  extra-b A2A7. UI7-15
wYL* extra-c AZAT, U17-12
Set Qutput DPAC "0D" (integer value) (DAC location)
N-255 ANt AM dac Naa.
n-1e7 wAT™  attenuator  AZA7., UR27-5. 6. 9.
12, 15, 16, 19
01023 YFM"®  FM dac A2AL, U4LD3-6 through 13
o7 TER"  FM range AZAT. U19-12,15.16
0-1023 "KN"  kn dac A2A1, U27-4 through 13
0-1023 "RV" kv dac A2A1, U29-4 through 13
0~-4095 "E"  level dac AZAL, U303-4 through 15
0-255 “TL"  temp.comp.dac n.a.
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Table 2-16. Read/Write Monitor Commands

COMMAND NAME COMMAND SYNTAX NOTES
Read byte "RB" memory lLotation 1
Read word "RW" memory Location 1
befine write address | "DW" memory location 2
Write byte "WB" value 2
Write word "W value 2
Notes

1. The Generator responds to these commands with the value of the byte
or word in the memory Location addressed. The memory location must
be an unsigned integer. The value returned is followed by an <EOR>.
If the memory location is specified in hexadecimal, then the value
is returned in hexadecimal preceded by an "X".

2. The Define Write Address command specifies the write address used
with the Write Byte and Write Word commands. When the Write Byte and
Write Word commands are used, the specified data will be written to
that write address.

Table 2-17. Hardware Control Monitor Commands

COMMAND NAME COMMAND SYNTAX NOTES
Read attenuation XA ]
Set attenuation "X8" integer 1
Set synthesizer freguency!| "XD" floating point decimal "MZ™ 2
RF on/foff XR* “Q" or "1" 3
Notes

1. The current settings of the Attenuator can be read or set. The
attenuation is a number from 0 to 23 where the number specifies the
multiple of 6-dB attenuation. Zero indicates no attenuation, and 23 is
the maximum attenuation. Only the attenuators are changed with the
“X8" command. The value of the attenuation will be output on the "XA"
command as an unsigned integer followed by <EOR>.

2. The "XD" command can be used to program the Generator to the specified
frequency. Only the synthesizer circuits on the Synthesizer P@ is
programmed., No offset is added, no filters are programmed, no V{0
compensation is calculated, and no Level correction is calculated.

3. “XRO" programs all attenuation, and "XR1" restores the attenuator to
its previous state.

The trigger commands are as follows:

“CT” Configure Trigger
“TR” Execute Trigger Buffer

The configure trigger command is followed by a string of any Generator programming
commands up to 71 characters in length. The validity of the programming commands is
not checked until the trigger buffer is executed. The power-on value of the trigger string is
null (nothing).
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Table 2-18. SRQ Mask and Status Values

VALUE REASON TRUE FALSE

1 Ready Input buffer is empty| Input buffer is not
and no commands are empty or commands are
being processed. being processed.

2 Rejected Entry| IEEE-488 rejected IEEE~488 rejected
entry; error code is entry error; code is
not zero. zero.

4 Uncalibrated RF output is not RF output is
calibrated. {(front calibrated. {Front
panel 'UNCAL' indi- panel 'UNCAL' indi-
cator is Lit.) cator is not lit.}

& Power on Instrument has Special function 08.
powered up.

16 Output valid RF output is settled. RF ocutput is not

settled.

32 Not Used

64 RQs SRR mask ANDed with Reason for SRA goes
currently set values away or serial poll
is not zero. is performed.

128 Front panel Special function 07. Special function 08.

The trigger command causes execution of the trigger buffer, which has been
preprogrammed with the configure trigger command “CT”. The trigger buffer can also be
executed by sending the IEEE-488 group execute trigger interface message (GET). -

2-60. Command Processing

The following paragraphs describe how IEEE-488 commands are processed by the
Generator. Command processing is a term for how commands are executed and how
errors are handled.

2-61. COMMAND EXECUTION

The execution of the IEEE-488 commands depends on the selection of interface modes
with one exception: if an IEEE-488 input is buffered and the buffer becomes full,
command execution starts and no further input is accepted until there is room in the input
buffer. For more details, refer to the paragraphs on Interface Modes.

2-62. ERROR HANDLING

The Generator detects two types of errors while processing IEEE-488 commands: syntax
errors and processing errors. All errors are accumulated until the error status is
interrogated or is explicitly cleared. The IEEE-488 rejected entry status is interrogated
with the “IR” command. The error status is cleared with one of the following commands:

*CE” Clear Error Command
“CL” Clear Command
DCL or SDC Clear Interface Messages

The error status is also cleared on power-up.
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The SRQ mask can be setto assert SRQ when an error is detected. The SRQ is unasserted
when the error status is cleared.

Syntax errors are commands that do not have the correct syntax for the specified header.
For example, “FE5” is a syntax error because the external FM command requires a
Boolean numeric field. Unrecognized headers are aiso syntax errors. An IEEE-488
syntax error causes all commands from the point of the error up to the next string
terminator or record terminator to be ignored.

Processing errors are commands that are syntactically valid, but the requested value is
outside the range of programmable values. For example, “FR99GZ” is syntactically
correct, but the Generator cannot be programmed to a frequency of 99 gigahertz.
Command processing continues with the next command.

2-63. Timing Data

The programming time can be broken down into four groups: transfer of commands to
Generator, command parsing time, software programming time, and instrument settling
time.

The total programming time depends on the selection of the interface modes. In some
modes, programming steps are performed in parallel and can increase throughput. This
section gives some typical timing data for the above four programming steps and
describes how the interface modes affect their relative timing.

2-64. TRANSFER OF COMMANDS TO GENERATOR

The maximum rate of transfer is 0.4 to 0.5 ms per character. With most IEEE-488
controllers, all characters sent with a single output or print statement is transferred
together at the maximum rate. The total time to transfer commands to the Generator is
obtained by multiplying the number of characters by the rate of transfer.

2-65. COMMAND-PARSING TIME

Command-parsing time is the sum of the time required to process the header, the
numeric, and the suffix. Some commands do not have numerics or suffixes. Table 2-19
gives the typical time it takes to process the different components of a command.

2-66. SOFTWARE PROGRAMMING TIME

The minimum time required to process a command is 20 ms. Most of the commands that
do not program the hardware (such as storing step values) are programmed in 20 ms.
Table 2-20 gives the typical time value for programming the different functions in the
Generator.

2-67. INSTRUMENT-SETTLING TIME
Commands that do not change the state of the hardware (such as programming step
values) have no settling time after the software-processing time.

For all other Generator parameters, except frequency and recall, the instrument has
settled by the time the software-programming time is up, so no additional instrument-
settling time is required.

Worst case frequency changes (including recalls) typically settle within 35 ms after the
software-programming time. If level correction is disabled, this settling time is increased
to 45 ms. Small frequency changes (not crossing a band) typically settle by the time the
software-programming time is up, so no additional instrument-settling time is required.
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‘Fable 2-19. Command-Parsing Time

COMMAND COMPONENT TIME

Header 2 ms

Boolean Numeric 1 ms

Unsigned Integer Numeric 2 ms + 1 ms per character
Floating~Point Numeric¢ 2 ms + % ms per character
Trigger~String Numeric 10 ms + 0.5 ms per character
Suffix 1 to 1.5 ms

Learn—Interface Suffix 35 ms

‘Table 2-20. Typical Programming Time of the Generator Functions

FUNCTION TIKE (IN ms) NOTES
Frequency 55 1. 2, 3, 4
Amplitude in Volts S0 1. 2, 4, 5
Amplitude in dBm 90 1. 2. 4. 5
AR Depth 45 2o &

FM Deviation 30 4
Modulation Frequency 25

EnabLe/Disable AM 55 2.
Enable/bisable FM 25

Recall 98 185 6, 5

RF Output On 45 2

RF Qutput Off 3G

Notes

1. May take up to 5 ms longer if the relative mode is enabled.

2. Can save 10 ms if all Llevel correction is disabled with special
function B1.

3., Add 20 ms when frequency changes from greater than or egual to 245
MHz to Less than 245 MHz. Subtract 20 ms from frequency hardware-
settling time in this case.

4. Edits and steps may take up to 5 ms Longer than the programming
function directly.

5. Add 5 ms when the Attenuator settings change.

6. Recalls vary considerably depending on the stored data. Maximum is
approximately 250 ms.

2-68. TIMING OPTIMIZATION
Timing depends upon the interface modes selected. Read the paragraphs on Interface
Mode Commands for a complete description of the interface modes.

The transfer of commands from the IEEE-488 controller to the Generator can never be
processed in parallel with anything else. The transfer of commands usually happens
simultaneously, regardless of which interface mode is selected.

The parsing of the command and programming the new instrument state is performed
one message unit at a time. The record mode selects a command or a record as the
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message unit. The record mode off (“RMU0”) is slower since there is extra processing
between message units, and the message unit is smaller.

If the valid mode is enabled, the processing of message units is delayed until the Generator
has settled from the previous message. If the output of the Generator does not need to be
settled between programming strings, the valid mode shouid be turned off to speed up
processing. If the output does not need to be settled between commands, but needs to be
settled between records, enable the valid mode and the record mode. The instrument
processes commands within the record as fast as possible and wait for the output to settle
only between records.

2-68. Power-on Conditions

Table 2-21 lists the instrument parameters at power~-on. The remote clear commands can

be used to reset all parameters except the last memory location and the remote/local
state.

Table 2-21. IEEE-488 Power-On State

INSTRUMENT PARAMETER STATE NOTES

Memory Location parameters Same as power off 1

RF onfoff Same as power off

Last memory location Same as power off 2

Remote/local state Local

IEEE-488 output buffer Cleared

IEEE-4B8 input buffer Cleared _

Valid mode Same as power off

Record terminator Same as power off

Unbuffered mode Same as power off

Record mode Same as power off

SRR mask Same as power off

Trigger configuration Same as power off

SRR interface signal May be asserted 3

Notes

1. The contents of memory location 98 (Instrument Preset State) is
listed in Table 2-3.

2. The last memory location is used for sequence operations.

3. If the SRQ mask has the power on., output valid, or ready SRQ enabled,
the SRQ interface signal is asserted on power-on.

2-63/2-64












Section 3

Theory of Operation

3-1. INTRODUCTION

This section of the manual describes the theory of operation for the Generator. There are
four major headings:

General Description
Functional Description
Software Operation

Detailed Circuit Descriptions

The General Description briefly explains the functions and components of the three
major modules of the Generator. The Functional Description covers the main output
parameters, amplitude, frequency, and modulation. The Software Operation section
describes the software-and how it affects the hardware. The Detailed Circuit Description
is a comprehensive explanation of the operation of each circuit assembly.

3-2. GENERAL DESCRIPTION
The Generator has three major sections. The front section includes the keyboard and
display for local control. The module section includes the frequency, level, modulation,

and control circuits. The rear section includes the power supply, cooling fan, and assorted

external connectors.

3-3. Front Section

The front section of the Generator provides the operator interface. It includes the primary
controls, connectors, and indicators of the Generator. All front panel keys and displays
(except the power switch that controls the power supply directly) are monitored and
handled by the Controller in the module section.

The front section consists of the elastomeric switches mounted in a sheet metal housing,
the display lens, the POWER ON/OFF switch, and the MOD INPUT connector. The
front section also includes the following electrical assemblies:

AIA1T Display PCA
Al1A2 Switch PCA

3-4. Module Section

The module section is a multi-compartmented, shielded enclosure that includes the
circuits that generate the instrument stimulus functions: frequency, modulation, and
amplitude. The Controller is also located here. The Controller governs the Generator

operation and at power-on determines if any options are installed by checking the option
status bits.

3-1
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The module section consists of a cast module frame with gasketed covers and includes the
following electrical assemblies:

A2A]1 Synthesizer PCA
A2A2VCO PCA

A2A4 Qutput PCA

A2AS5 Attenuator/ RPP Assembly
A2A7 Controller PCA

A2AS8 Non Volatile Memory PCA

3-5. Rear Section

The rear section consists of a fuse/filter/line-voltage selector switch (A3FL1), a
transformer (A3T1), a fan (A3B1), and various external connectors. The rear section also
includes the following electrical assemblies:

A3Al Power Supply PCA
A3A3 IEEE-488 Interface Assembly

The power supply is a linear design providing two +15V, -15V, +5V, +37V_ +18V, and 6V
ac to the Generator. All the power supplies are series-pass regulated except the 6V ac
filament supply and the +18V supply, which provides power to the Attenuator relays and
Reverse Power Protector (RPP) relays.

The fuse/ filter/ line-voltage selector allows the Generator to operate from any common
supply voltage (100/120/220/240). The transformer A3T1, with its two primary
windings, accepts these four voltages and produces the necessary five secondary voltages.
The A3A1 Power Supply PCA rectifies, filters, and regulates these secondary voltages to
produce the dc voltages required by the Generator. The dc fan (A3BI) is connected to the
unregulated +5V supply. The fan operates only when line power is available and the front
panel POWER switch is ON.

The Option -130 High-Stability Reference is also located in the rear section. The Option
-130 High-Stability Reference operates whenever the instrument is plugged into an active
ac outlet, regardless of the position of the instrument POWER switch.

NOTE

The power supply for Option -130 High-Stability Reference is separate. It has
an automatic change over switch for different input line voltages.

3-6. FUNCTIONAL DESCRIPTION
The following paragraphs describe the key output parameters of the Generator level,
amplitude modulation, frequency, and frequency modulation.

3-7. Level

Level control is provided by two separate circuits, a step attenuator and a vernier level
DAC. The 6.02dB per step Attenuator/ RPP, (A2ZAS) provides coarse control. Fine level
control is provided by a vernier level DAC that varies the automatic level control voltage
(ALC). The microprocessor automatically controls the step attenuator and the vernier
level DAC. The microprocessor also applies level correction to compensate for the
Generator {frequency response.

Each Generator has level correction data for the Output and Attenuator assemblies,
stored in the Qutput and Attenuator calibration EPROMs. The EPROMs are located on
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the Controller assembly. The correction data is based on measurements of each assembly
during calibration of the Generator at the factory.

This microprocessor level correction datz is applied only to the vernier level DAC; it does
not affect the coarse level control provided by the Attenuator. In other words, all
Generators have the same attenuator pads inserted at a selected level even though the
correction data is different for each Generator.

To improve level accuracy in relation to temperature, the Generator uses a software
temperature compensation technique. This technique uses data that is the same for all
Generators regardless of the options installed.

3-8. Amplitude Modulation

The output of the level DAC is the ALC loop control voltage. The Generator output
signal is amplitude modulated by varying this control voltage with the modulating signal.
A 1V peak modulating signal from the internal modulation oscillator or from the external
MOD INPUT connector is applied to the AM DAC, a multiplying D-to-A Converter.
The multiplying factor of this DAC, corresponding to the programmed percentage of
modulation, is factored by the Controller.

The modulation signal from the AM DAC is summed with a fixed dc reference voltage.
The composite signal (dc plus modulation) is applied to the LEVEL DAC, a level
control-multiplying DAC. The multiplying factor for this DAC is also handled by the
Controller and corresponds to the programmed signal level. The multipling factor also
includes the level correction information stored in the calibration EPROMs.

The operation of the ALC loop causes the amplitude of the RF signal to conform to this
varying control voltage, thus amplitude modulating the Generator output.

3-9. Frequency
The 0.01-MHz to 1050-MHz frequency coverage is divided into three main bands and a
number of sub-bands corresponding to the 4 quarter-octave bands of the VCO;

Low-band 0.01 MHz to 8999999 MHz
90 MHZ 1o 244.99990 MHz

Mid-band 245 MHz to 319.9999% MHz
320 MHz to 364.99999 MHz
365 MHz to 44499999 MHz
445 MHz to 511.99999 MHz

High-band 512 MHz to 639.99999 MHz
640 MHz to 729.99999 MHz
730 MHz to 889.99999 MHz
890 MHz to 1050 MHz

The high and mid bands are derived directly from a voltage-controlled oscillator {(VCO)
followed by a binary divider that is part of the main phase-locked loop (PLL).

This PLL synthesizes the 245- to 512-MHz band using a modified N-divider loop with a
single-sideband mixer (SSB) in the feedback path. The reference frequency for the loop is
I MHz, which would normally provide 1-MHz steps in a conventional N-divider loop.
However, this Generator provides 0.02-M Hz steps by using a modified N-divider circuit
with pulse deletion controlled by a rate multiplier.

3-3
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Additional resolution is gained by introducing a signal from the sub-synthesizer circuit
into the main PLL through the SSB mixer in the feedback path. This signal provides
internal frequency steps of 5 Hz. The sub-synthesizer consists of a 14-bit rate multiplier
followed by a divide-by-1000.

Since the main PLL bandwidth varies with the programmed frequency (due to N
changing and variations in the VCO tuning coefficient), the Controller uses compensation
to program the phase detector gain via the KN DAC to maintain constant loop
bandwidth. By keeping the loop bandwidth constant, loop stability and modulation
transfer is controlled, thus ensuring accurate, wideband FM.

3-10. Frequency Modulation

Frequency modulation is achieved by applying the modulation signal simultaneously to
the PLL VCO and the Phase Detector. Both are necessary because modulating either the
VCO or the Phase Detector alone results in FM with a high-pass filter characteristic, or
phase modulation with a low-pass filter characteristic. The filter characteristic cutoff
frequencies are equal to the PLL bandwidth.

The modulating signal applied to the VCO and the Phase Detector is adjusted in
amplitude by the KV DAC to compensate for variations in the VCO tuning coefficient.
This compensation is done automaticaily by the Controller using factory calibration data
measured on the VCO in each Generator. This compensation data is stored in the VCO
Calibration EPROM.

By integrating the modulation signal applied to the Phase Detector and simultaneously
applying the modulation signal to the VCO, the two effects are complementary and result
in a flat FM response.

3-11. SOFTWARE OPERATION

The Generator software is executed on a Texas Instruments TMS 9995 microprocessor in
the A2A7 Controller PCA. The instrument program is stored in 48K-bytes of ROM, two
scratch pad RAM, 2K-bytes off-chip and 250-bytes on-chip RAM. Three 2K-byte
EPROMs contain the individual Generator calibration data. The software provides the
following general functions:

Interfaces with the front panel keys and the IEEE-488 Interface to provide access to the
Generator functions.

Configures the Generator functional blocks to produce the required output and then
applies linearization and compensation data to optimize the instrument performance and
resolution.

Implements a set of self test and diagnostic functions.

3-12. User Interface :

The Generator software is implemented with a simple operating system that allows
several tasks to operate in a round-robin fashion on a equal priority basis. However,
input and output to the front panel and to the IEEE-488 Interface execute at a higher
priority and are handled as interrupt routines.

At power-on, the software performs an instrument self test and initializes boththe RAM
and the Generator hardware. Three tasks are continuously in operation:
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Service task
Key task
IEEE-488 task

The service task checks the status signals. The key task and IEEE-488 task process user
input. A fourth task is activated only when needed to process certain UNCAL
{(uncalibrated) or REJ ENTRY (rejected entry) conditions that cause the instrument
STATUS display to flash.

3-13. Amplitude Control

Amplitude is programmed using a 23-step (6.02 dB per step) attenuator assembly and a
12-bit vernier level DAC. The level DAC settings depend on a combination of the
programmed output level and amplitude correction data.

The amplitude correction data compensates for level inaccuracies and is a function of the
Generator frequency. Correction factors are stored in the Qutput and the Attenuator
Calibration EPROMs. Each Output and Attenuator assembly comes with a matched
calibration EPROM. The assemblies may be replaced under the Module Exchange
Program with only minor adjustments needed after installing the replacements.

3-14. Atienuators

One 6-dB, one 12-dB, and five 24-dB sections of the Attenuator are programmed in
combination to provide course level control. The indicated voltages at whzch the
Attenuator changes ranges are 2 -m volts, where

m= 1,2, 3,..23 for non-AM, or
m=2,3,.4,..24 for AM operation
Table 4D-14 lists the Attenuator sections programmed for various displayed levels.

3-15. Level DAC

The level DAC setting (LEV 0 through 9) is calculated from the Generator output level. If
level correction is enabled, thelevel DAC setting is further modified by the data stored in
the Output and Attenuator calibration EPROMs,

To minimize level transients that could damage external circuitry, the following sequence
1s used in programming the Attenuators and the level DAC when the Attenuator setting is
changed:

1. The LEVEL DAC is programmed to zero.
2. The attenuator sections are reprogrammed for correct attenuation.

3. After a 5-ms wait to allow the Aftennators to settle, the LEVEL DAC settings are
programmed.

3-16. Temperature Compensation
The temperature compensation DAC({TCDAC) datais stored in the Generator software
as a function of the output frequency (Fo). This data is the same for each Generator.

3-17. Reverse Power Protector
The reverse power protector (RPP) protects the Generator from damaging voltages
applied to the RF OUTPUT connector. The status line RPTRPL indicates whether the
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RPP circuitry has tripped. If the RPP trips, the RF output is programmed off, and the
RF OFF indicator flashes. The RPP circuitry is reset by the operator turning the RF
QUTPUT on. This causes the Controller to reset the RPP by toggling RPRSTL, and
programming the R¥ on.

3-18. Frequency Reference Control

Programming of the frequency reference control bits depends on the setting of the
INT/EXT reference switch as well as whether or not the High-Stability Reference or
Medium-Stability Reference options are installed.

3-18. Frequency Control

The output frequency (Fo) is programmable with 10-Hz resolution. The minimum
calibrated output frequency is 0.0 MHz, and the maximum calibrated output frequency
is 1050 MHz. The filter and band control bits are programmed in five bands and are
determined by the output frequency (Fs). For each band, a synthesizer frequency is
determined.

The programming data of the KV and KN DACs are calculated from the synthesizer
frequency and the instrument-specific VCO Calibration EPROM data. The KV DAC
settings on the high and low bands are one half the settings on the mid-band to
compensate for the effective doubling of the FM deviation that occurs on the high and
tow bands.

3-20. Modulation On/Off
The four modulation modes are:

Internal AM
External AM
Internal FM
External FM

The modulation modes can be programmed separately or in any combination. The AM
depth and FM deviation DACs are always programmed regardless of whether or not
modulation is enabled. When enabling or disabling modulation, only the modulation
control bits are programmed. Table 4D-16, Modulation ON/OFF Control, lists the
control states for each modulation choice.

3-21. Modulation Frequency

The two internal modulation frequencies of 400 Hz and 1000 Hz are programmed witha
single control bit MF400L. Table 4D-17 Modulation Frequency Control lists the
MF400L control states.

3-22. Ampilitude Modulation

The Generator allows amplitude modulation depth programming from 0 to 99% with 1%
resolution. However, the maximum calibrated AM depth is 90%. Programming an AM
depth greater than 90% causes the “UNCAL’ indicator to light. When the combination of
signal amplitude and programmed AM depth exceeds +13 dBm peak, the ‘UNCAL’
indicator lights to warn you the output level is no longer guaranteed. Amplitude
modulation depth is programmed using the 8-bit AM DAC, with a setting of 200 on the
AM DAC corresponding to 100% AM modulation of the output frequency.

3-23. Frequency Modulation '
Frequency modulation (FM) is programmable with three digits of resolution in the three
decade ranges. Table 4D-12, FM Ranges, lists the three ranges.
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3-24. FM Deviation
The FM DAC is a 10-bit DAC programmed to the FM deviation in Hz divided by the
resolution. Table 4D-13 lists the settings of the FM DAC.

3-25. Self Test

At power-on, the Generator automatically self tests its digital and analog circuits. If the
Generator fails any self test, the test results are automatically displayed as error codes.
Several special functions are available for additional tests. (See section 4D-16.) Also, the

Generator microprocessor continuously monitors two status signals, UNLVL (unleveled)
and UNLOK (unlocked).

The self tests can also be invoked by using the [SPCL][0][2] keys. The resuits of the self
test can be displayed in the four display fields with [SPCL][1]{1] keys and can also be
transmitted using the JEEE-488 Interface.

Self tests 1 through 5 are digital checks that indicate the general functionality of the
Controller assembly. Self tests 6 through 10 use the two status signals UNLVL and
UNLOK to test the general functionality of the RF circuitry.

During the self-test sequence all attenuators are programmed ON (maximum attenuation)
to prevent unwanted signals at the output. In addition, the Generator is programmed to
the internal frequency reference because the self tests fail if there is no reference supplied.

The self-test error codes and descriptions are listed in Section 4D, A brief description of
the different Generator self tests are described in the following:

Test 1. The Generator RAM is verified by writing data to each memory location
and checking that the same data can be read back. Both the off-chip
RAM and the on-chip RAM are tested in this way.

Test 2. The data in each word of the two instrument software EPROMs is
successively summed and rotated by two. The result of this procedure is
compared with a checksum for each EPROM.

Test 3. The data in each of the three calibration EPROMSs (VCO, Qutput, and
Attenuator) is summed and compared with a checksum.

Test 4.  The IEEE-488 (if installed) is verified by the microprocessor writing data
to the IEEE-488 chip and then by reading it back to see if the response is
the one expected. The operator is given a report only if the test fails.

Test 5.  Each memory location of the Non-Volatile RAM is checked with a
checksum,

Test 6.  The low-pass filters on the QOutput assembly are tested by setting the
frequency at the top of each of the four half-octave non-HET bands and
verifying that the output is leveled. Then, the frequency is set above the
cutoff frequency, and the output is checked to see if the output is
unleveled.

Test 7. The synthesizer operation is verified by programming the Generatorto a
normal operating frequency and checking to see that the instrument is
locked. The Generator is then programmed to a synthesizer frequency
below 225 MHz and then above 550 MHz and is checked to see that the

3-7
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instrument becomes unlocked. Finally, all frequency reference circuitry is
turned off and checked to see that the Generator becomes unlocked.

Test 8. The Generator PLL operation is verified by forcing a large change in

frequency. When this is done, the Generator should become unlocked
and then lock again.

Test9.  The operation of the over-modulation indicator is verified by setting the
KN DAC to 0 and then checking the unlocked indicator.

Test 10. Amplitude modulation is verified by overmodulating the carrier and then
checking the unleveled indicator, This is done by programming a high
output level and programming INT AM on with a high AM depth.

3-26. Service Special Functions

There are several special function self tests that are used as troubleshooting aids. Refer to
Section 4D for detailed information regarding these troubleshooting tests.

3.27. Service IEEE-488 Commands

There are three IEEE-488 commands. These commands are described in the following
paragraphs:

1. Attenuator counter in non-volatile memory.

The 6061 A software now accumulates counts in non-volatile memory of how
often each of the seven attenuator sections has been actuated. Each of the counts
is incremented when the attenuator pad is removed from the RF path. This
means that if an attenuator pad is removed and then inserted, the count will only
increment once,

In response to the IEEE-488 command Interrogate Attenuator count (“IA™), the
6061 A responds with seven counts. The counts are separated by commas and the
response is terminated with the end of record character ((EOR?).

In the following example:

Attenpuator Number of

Section Actuations
A6DBL 102
Al2DBL 99

A241L 1028
A242L 9

A243L 19,092
A2441, 3908
A2451. 412

the response to the “1A” command will be:

0000000102,0000000099,0000001028 ,0060000009,0060015092,
0000003908,0000000412{EOR)

3-8
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2. Error log in non-volatile memory.

The 6061 A software now saves the last ten errors in non- volatile memory. An
error can be either a failed self test or a uncalibrated condition as a result of a
hardware status line (unlok or unlvl). The elapsed time since the instrument was
manufactured is also logged with the error.

Each of the ten error logs consists of an uncalibrated (uncal) code or self test
code followed by a semi-colon (*;”) followed by the elapsed time followed by the
end of record character ((EORY). The format of the uncal code, self test code,
and elapsed time are identical to the response when interrogating the uncal code
(“TU™), the self test code (*“IT™), and elapsed time (“IE”) respectively.

In response to the IEEE-488 command Interrogate error Log (“IL.”) command,
ten error logs will be sent, most recent error first.

Examples of an error log:

000,000,002,000:000039012.2(EOR) Self test error (non-volatile memory
failure) at 39012.2 hours since manufacture.

000,-000,002,000;000039012.1 (EOR) Self test error (non-volatile memory
failure) and the self test sequence was aborted as indicated by the “-”. This
error occurred at 39012.1 hours since the 6061 A was manufactured.

000000,000000,000006;000020243.2 (EOR) Amplitude became unleveled at
20243.2 hours since manufacture (third number = 4). In addition, the peak
amplitude was set to > +13 dBm as indicated by the second uncal code (third
number = 2).

000000,000000,060000;000000000.0 C(EOR? This special code means that
there are no errors. One or more of the error logs will be this code when less
than ten errors have been logged since the 6061 A was manufactured.

The number of characters in this response is much larger than the 80 characters
in the 6061 A’s output buffer. Therefore, if the entire response is not transferred
to the IEEE-48% controller, the 6061 A will not be able to respond to further
programming commands. Any remaining portion of the response that is not to
be transferred can be cleared only by sending a device clear to the 6061A.

Keyboard test to send data to the IEEE-488 interface.

Special function 04 ((SPCL][0][4]) displays a code on the front panel when each
of the front panel keys is pressed. The IEEE-488 keyboard test command “KT”
will display the same codes on the front panel and also send the codes to the
IEEE-488 interface. The codes are listed in Table 4D-9.

For example, when [INTFM] is pressed, “00005”¢(EOR) will be sent and when
[SEQ] is pressed, “00029”¢EOR} will be sent. {EOR) indicates the end of
record character, with EQOI asserted.

3-9
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The code for each key pressed will be sent to the IEEE-488 interface until the
[CLR LCL] key is pressed or new IEEE-488 programming commands are
received. The code for the [CLR LCL] key (36) will be send at the end of the test.

3-28. Status Signals

Five status signals indicate the Generator option complement, and these status bits are
interrogated at power-on self test as follows:

HSOPTL = { indicates Option -130 High-Stability Reference is installed.
MSREFL = 0 indicates Option -132 Medium-Stability Reference is instalied.
ROPTL = 0 indicates Option -830 rear panel RF OUTPUT and MOD IN

connectors is instalied.

The status of the rear panel REF EXT/INT reference switch is continuously monitored
with the EXREFL bit. The state of this bit is used by the Controller to display the
‘EXTREF’ indicator on the front panel and to program the reference source.

The RF output of the Generator is considered calibrated whenever the ‘UNCAL’
indicator is off. The “UNCAL” indicator is lit, but not flashing, whenever the calibrated
limit of the Generator is exceeded. However, the RF output is stili considered usable.

The ‘UNCAL’ indicator flashes when the output of the instrument is considered
unusable. This is the result of a severe overrange condition or when one of the following
analog status signals becomes active.

RPTRPL =  indicates that the RPP circuitry has tripped. If this occurs, the
RF output is programmed off to provide additional protection to
the instrument. The ‘RF OFF and ‘UNCAL’ indicators flash to
indicate that RPP has tripped.

UNLOKL = 0 indicates one of several conditions. The Synthesizer or the
reference circuits could be out-of-lock. If FM is on, it could indicate
FM over-modulation. The ‘UNCAL’ indicator flashes for any of
these circumstances.

UNLVLL = 0 indicates that the output is unleveled. This could also be the

result of amplitude over-modulation. With this condition, the
‘UNCAL’ indicator flashes.

3-29. DETAILED CIRCUIT DESCRIPTIONS
This section contains the detailed circuit descriptions for the following assemblies:

A1A1l Display PCA

A1A2 Switch PCA

A2A1 Synthesizer PCA

A2A2 VCO PCA

A2A4 Qutput PCA

A2AS Attenuator/ RPP Assembly
A2A7 Controller PCA

A2A8 Non-Volatile Memory PCA
A3A1 Power Supply PCA

A3A3 IEEE-488 Assembly

AS5A1 Medium-Stability Reference PCA
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3-30. A1A1 Display PCA

The A1A1 Display PCA provides a readout of the programmed modulation, frequency,
amplitude parameters, and status information. This displayed information and the bright
digit are controlled by the A2A7 Controller PCA under the direction of the instrument
software. The display is comprised of two vacuum fluorescent displays and their
associated control circuitry. The two displays are refreshed as four groups of eight display
fields (usually a digit) each. The four groups share the digit (grid) strobes but have
individual segment (anode) strobes.

3-31. DATA COMMUNICATIONS

Display data is sent through a byte-wide bidirectional databus from the A2A7 Controller
and is latched by Ul through U5 on the display board. Latch select signals DIGL,
SEGIL, SEG2L, SEG3L, and SEG9L determine which latch receives the data. Level
shifting buffer drivers U6 through U10 interface the TTL latches directly to the +37V
anodes of the vacuum fluorescent displays.

3-32. DISPLAY FILAMENT VOLTAGE
The 6.0V ac filament voltage for the display is derived from a center-tapped winding on
the power supply transformer, T1. The ac filament voltage is biased at +6.2V above

ground by circuitry on the A3A1 Power Supply PCA to provide a cutoff potential for the
displays.

3-33. BRIGHT-DIGIT EFFECT _

The bright-digit effect is achieved by providing three extra refresh cycles (strobes) to the
specified digit. Grid current-limiting resistor R3 provides uniform digit brightness by
controlling electron depletion from the display cathode filaments.

3-34. SWITCHBOARD INTERFACE

The digit strobe data latched by U1 is buffered by open collector inverters Ul3 and U5,
and strobes the front panel switch matrix. The switch columns are strobed in unison with
the eight display fields. The switch matrix status is read by the tri-state buffer Ul4.

3-35. DISPLAY BLANKING

Monostable Ull and NOR gate Ul2 clear the display if new field or segment strobes are
not received. This protects the display if the microprocessor stops refreshing. The display
can be blanked manually by pressing [SPCL][113] which sets the signal CLRL and the

output of Ul1 low, thus clearing latches U2 through US. To restore the display, press
[SPCL][1}2]

3-36. MODULATION-LEVEL INDICATOR

The external modulation-level indicator warns the operator when the modulation signal
is not set to 1V peak (& 2% typically). The external modulation signal is compared in the
dual-comparator, Ul6, with internal references of 0.98 and 1.02V. Two status bits,
MLEVLO and MLEVHI, are at the output of the 0.5 second dual one-shot, Ul7. If either
of these reference voltages are exceeded, the two status bits are sensed by the Generator
Controller that controls the ‘EXT HI’ and ‘EXT LO’ indicators in the MODULATION
display field.

3-37. A1A2 Switch PCA

The A2A1 Switch PCA consists of a 6-by-8 matrix of open switch contact pads. All the
front panel control keys, except the POWER ON/OFF switch, consist of an elastomeric
membrane sandwiched between the A1A2 Switch PCA and the front panel sheet metal
housing. When a key is pressed, a conductive pad on the back of the elastomeric
membrane connects a set of contact pads. The Controller software senses what row and
column of the matrix are connected when a key is pressed.

3-11
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3-38. A2A1 Synthesizer PCA

The A2A1 Synthesizer PCA provides frequency control and modulation of the Signal
Generator output. The A2AT Synthesizer PCA is located on the top side of the module
section. Together with the A2A2 VCO PCA and a 10-MHz reference frequency, the
A2Al Synthesizer PCA simultaneously generates a high-band signal that spans 490 io
1050 MHz and a mid-band signal that spans 245 to 512 MHz.

The high-band and mid-band signals are coupled to the A2A4 Qutput PCA. Here,
heterodyning extends the Generator frequency coverage down to 0.01 MHz.

The A2Al Synthesizer PCA consists of the following functional circuits that are
described in the following paragraphs:

10-MHz Reference

Main PLL

FM Processing

800/40 MH¥z PLL
Sub-Synthesizer
Sub-Harmonic Reference

3-39. 10-MHZ REFERENCE

The Generator reference is the internal 10-MHz crystal oscillator. If Option -130
High-Stability Reference or Option -132 Medium-Stability Reference is installed, that
oscillator is locked to the internal crystal oscillator. An external reference of 1,2, 5, or 10
MHz can also be locked to this oscillator.

The internal 10-M Hz crystal oscillator (XO)is acrystal, Y1, and an FET transistor, Q39.
The frequency is adjusted by C240 and R230. The oscillator signal from Q39 is buffered
by Q40, converted to TTL by U55-B, and sent to the sub-harmonic phase detector, U68,
and the rear output through a 10-MHz band-pass filter, C247, 1.73. The 10-MHz
reference is also sent to the 800/40-MHz loop-phase detector, the main loop-phase
detector via divide-by-10, U58.

3-40. MAIN PHASE-LOCK LOOP
The main phase-lock loop (PLL) is a fractional divider PLL with a single-sideband mixer
(SSB) in the feedback path. The oscillator for this loop is a separate assembly, the A2A2

VCO PCA. All the remaining PLL circuitry is on the A2A1 Synthesizer PCA.

The key signals to the main PLL are the 1-MHz reference signal from the 10-MHz
reference circuit, the 245-MHz to 512-MHz signal from the binary divider, and the
20-kHz to 40-kHz signal from the sub-synthesizer circuit. The fractional division
technique provides 20-kHz frequency resolution.

The SSB mixer, in conjunction with the sub-synthesizer, provides additional 5-Hz
resolution at the Synthesizer frequency. This corresponds to 10-Hz resolution on the high
band.

The main PLL consists of the VCO, the binary divider, the SSB mixer, the triple-modulus
prescaler, the N-Divider, the phase detector, and the loop amplifier. All butthe VCO are
described in the following paragraphs. The VCO is discussed later in this section.

3-41. Binary Divider And Single-Sideband Mixer

The 490-MHz to 1050-MHz signal from the VCO via J107 is coupled to the binary
divider, U1. Regulator Q1 provides +5V for the divider. One output of Ul is coupled to
the A2A4 Output PCA through J104. The other output is amplified by Q2 and Q3. This
signal is split into two quadrature (900 phase difference) signals by 3-dB coupler, Ué.
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This signal, and two other audio quadrature signals from U0, are summed in the
double-balanced mixers U7 and U8 to produce two double-sideband suppressed-carrier
signals. Because of the phase relationship of the outputs of the mixers, the summing of the
two composite signals (in resistor network R21 and R22) results in the upper-sideband
component being suppressed. The predominate remaining signal is the lower-sideband
signal.

The lower-sideband signal, spanning 245 MHz to 512 MHz in 20-kHz steps, is amplified
by U9 and applied to the N-Divider where it is divided down to 1 MHz.

3-42. N-Divider
The main components of the N-Divider are:

Triple-Modulus Prescaler (divide by 20/21/22) U18, U19, and U20
N-Divider Custom Gate Array U7

The triple-modulus prescaler, Figure 3-1, consists of a divide by 10/ 11 (U20), divide by 2
(U18A), synchronizing flip-flop (U18B), and quad NOR gates (U19). If all the inputs (El,
E2, E3, E4, and E5) to the 10/ 11 divider are low, the prescaler divides by 11, and the total
division to the output (U20 pin 7) is 22. If any of the inputs are high, it divides by 10, and
the total division is 20.

If inputs EI and E3 are low, the modulus of the 10/ 11 divider is controlied by the output
of the following divide by 2 (U18A). Consequently, the prescaler divides by 10 half the
time and by 11 the other half, resulting in a divide by 21. U20 contains the ECL to TTL
converter. U18B synchronizes the changing of the modulus with the clocking of the
subsequent stages. The N-divider is clocked by the composite prescaler output UISA.

The operation of the triple-modulus prescaler is shown in Figure 3-1. The prescaler
operates in conjunction with the N-divider gate array shown in Figure 3-2.

The N-Divider gate-array contains two 5-bit binary counters (A and N), a BCD
two-decade rate multiplier, and latches to interface to the microprocessor. The operation
of the N and A counters is as follows:

At the beginning of a count cycle, a number is loaded into the A and N counters. The A
counter is not at its terminal count, so the output is high, and the mode line (MODE L) is
low. This causes the prescaler to divide by 21 (or 22, TRMODL = low). The mode line
stays low for 31-A counts, where A is the programmed number. The mode line goes high,
and the prescaler divides by 20 (or 21, TRMODL = Jow) for 31-N counts.

The total division is:
(P+1)*(31-A) + P*((31-N)-(31-A)) or P*(31-N) + (31-A)

On the 31st count, the counters are reinitialized. Figure 3-3 shows the timing for the
A-counter programmed to 26, and the N-counter programmed to 18. Only the CKNL and
MODE L signals shown in Figure 3-2 are accessible at U17, pin 6, and 22, respectively.
Figure 3-3 show the N-Divider timing diagram.

The N-Divider gate array includes a two-decade rate multiplier that produces the
fractional part of the division. It produces a pulse train with a programmed number of
pulses for a 100-cycle frame of the 1-MHz N-divider output.

3-13
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The programmed number ranges between zero and 98 in steps of two, corresponding to
20-kHz steps at the mid-band output frequency. The flip-flops in the rate multiplier get
setup on count 29, and on count 30, a pulse may or may not be present depending on the
programming of the rate multiplier. This is the shaded pulsein the timing diagram, Figure
3-3.

Irregularly spaced rate-multiplier pulses cause the mode line to go low, and the prescaler
divides by P+1 at arate equal to the rate multiplier programming. Atadivision of 255, the
N and A counters are normally programmed to 15. This means the divider is always
dividing by 21; consequently, there is no place to slip in the rate-muitiplier puises.

1t might be noted that 2 20/ 21 dual-modulus prescaler will not allow division'from 245 to
525 without holes. For example 252 is 0 frames of 20 and 12 frames of 21. Consequently,
there is no place to slip in the rate-multiplier pulses. It is not possible to divide by 233.

By using a triple-modulus prescaler, these problems are solved. Continuing with the
previous example 252 is 12 frames of 21 and 0 frames of 22. The deleter functions by
allowing the prescaler to divide by 22 at a rate equal to the rate-multiplier frequency.
Number 253 is 11 frames of 21 and 1 frame of 22. A software algorithm determines
whether to operate in the 20/21 mode (TRMODI. =1) or 21/22 mode (TRMODL =0).

The frequency at the output of the N-divider gate array, is (Fo- Fs - Fa)/ N; where Foisthe
VCO output frequency, Fs is the sub-synthesizer frequency, and Fe is the fractional-
division frequency.

3-43. Phase Detector

The 1-MHz reference signal from divide-by-10 U58, and the 1-MHz signal from the
N-divider U17 are connected to a digital phase-frequency detector (U43, U44, U45). If the
N-divider output is greater than the reference frequency, the level at TP38 is high. When
the output of the level shifter Q16 is above ground, then CR12 is turned off. This allows
current from Q19 to flow through CR 13 into the integrator, decreasing the voltage at the
integrator output, U48 Pin 6, which then lowers the frequency of the VCO until the
reference and the N-divider output are the same frequency.

Similarly, if the N-divider output frequency is below the reference, TP39 is low, and the
voltage at the output of level shifter Q17 is below ground, turning off CR15 and allowing
current from R108 to flow through CR14 out of the integrator. This raises the voltage at
the output of the integrator, which raises the VCO frequency. The phase-frequency
detector is designed so that if the phase between the reference and N-Divider output slips
more than two cycles in either direction, the corresponding phase-detector output is high
or low. This provides twice the integrator current during acquisition as a conventional
phase-frequency detector.

R107 provides a small bias current to the integrator to bias the phase detector at
approximately 2.5 radians; consequently, the down-pump is normally always on. If the
up-pump comes on, indicating an over-modulation condition, the pulses are detected by
the one-shot, U47 that produces the UNLOK status that is then sensed by the Controller.

For fiat FM response, it is necessary for the PLL bandwidth to be constant at all VCO
frequencies. Two factors cause the loop bandwidth to change: the VCO tuning coefficient
(Kv) and the divider ratio (N}.

During calibration of the VCO, the Kv is measured at many frequencies across the band,
and compensation data is stored in the VCO Calibration EPROM. The instrument
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software uses this data along with N to control the PLL bandwidth in a compensating
manner. The PLL bandwidth is controlled by changing the current to the down-pump via
the KN DAC, U27, and the voltage-to-current converter, U46, Q18, and Q19.

3-44. Loop Amplifier

The loop amplifier-integrator consists of operational amplifier U48, C118 and R91L.
Capacitors C121 and C119 filter the 1-MHz reference. The output of the integrator is
connected to a multi-pole LC filter (R92, C123, C99, C124, C126, C125, L49, .50, and
R93) that attenuates the delete rate (20 and 40 kHz) and reference 1-MHz spurs.

Diodes CR9 and CR10 stabilize the loop during switching. The filter is buffered by the
Darlington emitter-follower Q20, which is biased at 10 mA by Q21. Additional lead/lag
compensation is provided by R99, R101, and C131. Proper termination for the filter is
provided by R93 and Q22. The voltage for the loop amplifier is regulated to
approximately +30V by QI5.

Amplifier U49 is a precision clamp to keep the VCO frequency above a minimum value
for oscillation, and below a maximum above which the N-divider would not divide
correctly. The photoisolator US0 detects when the clamp is active, indicating an
out-of-lock condition. This signal is ORed with the signal from one-shot U47 and sent to
the microprocessor as the UNLOK status.

3-45. FM PROCESSING

To provide FM accuracy, the FM signal FMV from the A2A4 Output PCA is first
processed by the KV DAC (U28, and U29) to compensate for the VCO tuning coefficient.
The KV DAC setting is proportional to 1/Kv, where Kv is the tuning coefficient. This
correction is stored in the VCO Calibration EPROM on the Controller board. For
output frequencies above 512 MHz and below 245 MHz, the KV DAC setting is halved to
account for the effective frequency doubling that occurs on these bands.

Range switching is provided by resistors R77, R78, R79, and FETs Q10, Ql11, and Q12.
Comparator U42 converts TTL levels to OV (on), and -15V (off) required by the FETs. U41C
buffers the range switch, and in conjunction with R82, provides an overall FM adjustment. At
this point, the audio signal splits into two paths. The path that connects to the integrator, U41A,
is for modulation frequencies inside the loop bandwidth.

The path that sums with the VCO control voltage at P102 is for frequencies outside the loop
bandwidth. U41D is an active high-pass filter that compensates for the non-ideal integrator and
the ac coupling to the VCO tuning port.

The output of U41D is summed with the VCO control voltage via R88 and C117. FET
Q13 allows the FM to be turned off. The audio signal is also processed by integrator
U41A, R85, R86, and C115. The audio signal is ac coupled into the phase-detector
integrator via R89, R90, C116, and FET Q14. (Resistor R90 adjusts the low frequency
FM gain). This integrator makes the phase modulation produced at the Phase Detector
appear as FM.

3-46. 800/40 MHz PLL

When the Signal Generator is operated in the low-band, the 800-MHz oscillator is locked
to the 10-M Hz Reference and provides a local oscillator for the heterodyne circuit on the
A2A4 Output PCA. It also provides a 40-MHz signal to the sub-synthesizer clock
generator.
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The 800-MHz VCO is connected to the divide-by-four, U61, followed by a divide-by-five,
U62 and U63, providing 40 MHz to the sub-synthesizer clock generator through selector
U64. When the Signal Generatoris not in the low-band, the 800-Hz oscillator and the first
divide-by-four are disabled by turning off Q28 (HET).

The 40-MHz Oscillator consisting of Ué4, L66, and CR24, is selected by U64. The 40-MHz
balanced ECL signal from U64 drives the two-phase clock generator. A self-biased gate, U65,
converts ECL to TTL. U66 divides the 40-MHz signal by four to preduce a 10-MHz signal that
is compared against the 10-MHz reference in the phase detector U59 and U63.

Op-amp U60, resistor network Z9, and CI81, C185, C186, and C201 integrate the phase
detector pulses to produce a de control voltage for the 800-MHz VCO and the 40-MHz
VCO.

3-47. 800-MHz VCO

The 800-MHz VCOis alow noise, limited range, voltage-controlled oscillator for the 800-MHz
PLL. The basic oscillator uses two active devices operating as negative resistance elements,
coupled symmetrically to a resonator made up of two varactors and an adjustable capacitor.
Each device is followed by an amplifier and isolation pad. This provides two coberent outputs
of +5 dBm to the PLL and 0 dBm to the A2A4 Output PCA.

The oscillator transistors Q32 and Q35 are biased at 13 mA by R182 and RI91. The
voltage at the collectors of Q32 and Q35 is typically +2.5V. The two 6-d B amplifiers Q33
and Q37 are biased so that the voltage at their emitters is about +0.3V, and the voltage at
their bases is about +1V with the collectors at +6.5V.

The PLL control voltage from U60 provides the tuning voltage for the dual varactors CR26 and
CR27. The adjustable capacitor C206 is set to provide +16V on the varactor to optimize the VCO
noise characteristic. The output attenuators consisting of R186, R187, R189, R197, R198, and
R200 provide isolation for the outputs. The VCO signal is coupled to the outputassembly A2A4
by a through-the-plate coaxial connector P108 at the 0 dBm level. The other VCO signal is
connected to the divider U61 to provide the feedback for the PLL.

3-48. SUB-SYNTHESIZER

The sub-synthesizer consists of the clock generator, U34, 35, Q4, QS the gate-array, U33,
the divide by 500, U135, and U16, and the low-pass filter L11 and L17. Internal to the
sub-synthesizer gate-array, U33, are a divide-by-two, a 314 decade-rate multiplier, and
associated latches.

The balanced 40-MHz ECL clock signal is converted to TTL in Q4 and Q5, and converted
10 a two-phase 20-MHz clock in U34, U35.

The input frequency to the rate-multiplier is 20-MHz. The output frequency canbe programmed
fromzeroto 19.995 MHzin 5-kHz steps. This signalis ORed with the other phase of the 20-MHz
clock to produce 20 MHz to 39.995 MHz at U33 pin 1. It is also divided by two for the cutput
at U33 pin 23, by ten in U135, and again by 50 in U16 to produce 20 kHz to 39.995kHz in 5-Hz
steps. This TTL signal at TP11 is filtered by L11, L17 and C41, C42, C48, C50, and C51.
Op-amp, U10 forms amactive quadrature generator, and the output pins 14 and 8 are offset by

90 degrees. These two signals are the 20-kHz to 40-kHz inputs for the Main PLL single-sideband
mi%er.
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3-49. SUB-HARMONIC REFERENCE

Comparator U67 forms an ac-to-TTL converter. Diodes CR20 and CR21 precondition
the REF IN signal to protect the comparator. Resistors R148, R149, R153,and R217
provide hysteresis, preventing oscillation when there is no input.

MOS switch U70 connects the control voitage of the 10-MHz crystal oscillator to a bias
network R229. R230, and R231, or to the loop amplifier, thus closing a phase-locked
loop.

The phase detector and loop amplifier are made up of U68, Q26, Q27, Q28,and U69. The
signal from the external reference input through the ac-to-TTL converter or the enhanced
stability options is applied to the flip-flop clock input, U68-3, via U54. The 10-MHz
signal from the crystal oscillator goes to the other flip-flop clock input, U68-11. The
flip-flops are connected, so the width of the pulse that switches Q38 is the difference in
time of these two signals (U68-3 and U68-11). The phase-detector operating point 1sset by
R223 and R224.

The output of the loop amplifier is applied as the control signal to the frequency control
input of the 10-MHz crystal oscillator through the control switch U70. The control
switch, U70, is controlled by the Generator Controller through the control line SHENL.
This line is enabled when rear panel REF INT/EXT switch is set to EXT or when the
enhanced stability options are present.

An out-of-lock detector is formed with one-shot U71. The out-of-lock detector provides a
status output to the Controller that indicates the 10-MHz oscillator is not locked. An
out-of-lock condition causes the loop amplifier to have a low-frequency beat note which
triggers the one-shot to act as a pulse stretcher.

The output of the one-shot is an active-low signal and is combined through diode CR29
with other signals to form the UNLOK status signal.

3-50. A2A2VCO PCA

The A2A2 VCO PCA is the heart of the main PLL. It produces the signal that is further
processed to become the Signal Generator output. The A2A2 VCO PCA is located in a
bottom side compartment of the module section.

The VCO tunes over a frequency range of 490 MHz to 1050 MHz in 4 bands,
programmed by binary control signals Q and H/L, as follows:

Band Frequency Range (MHz) Q H/L
L1 490 - 639.99999 0 0
12 640 - 729.99999 1 0
H1 730 - 889.99999 1 1
H2 890 - 1050 0 1

The control voltage varies from about +2V to +16V in each of the four bands, and varies
approximately linearly with frequency in each band. The A2A2 VCO PCA contains two
oscillator circuits of similar design, but with different element values and transmission
line lengths, to cover 490 MHz to 730 MHz (L bands oscillator) and 730 MHz to 1030
MHz (H bands oscillator).

Each oscillator uses a transistor (Q1, Q2) configured as a negative resistance device. The
voltage at the collector of Q1 is about 7.2V at 1050 MHz, and the voltage at the collector
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of Q2 is about 8.1V at 700 MHz. Each oscillator transistor 1s coupled loosely to a
resonator that consists f a microstrip transmission line in series with a varactor diode
(CR1,CR2) and a switchable value capacitor circuit (C3, C4, C7, C8, and associated
components).

Each osciilator operates in two bands, selected by switching the capacitance value from
varactor cathode to ground. For the H bands oscillator, C3 is selected for H2 band
operation, while C3 in parallel with C4 is selected for HI band. Forthe L bands oscillator,
C7is selected for L2 band operation, while C7 in parallel with C8 is selected for L1 band.
The PLL control voltage from the A2A1 Synthesizer PCA at P102 provides the tuning
voltage for varactor diodes CR1 and CR2.

The +13 dbm nominal signal from each oscillator is applied to a 12 db attenuator that
provides isolation (R8-R10, R14-R16), and then to a low pass filter that attenuates
harmonics to -15 dBe¢ nominal {C16, C17, C24, C25). A PIN diode switch selects the
signal from the ON oscillator, while the other oscillator is disabled by shorting the
resonator to ground with a PIN diode switch (CR3, CR4, CR9, CR10). The signal is next
applied to a signal splitter/attenuator that provides further isolation (R18, R19, R20,
R23, R24).

One signal splitter output goes to 11 db amplifier Ul. This amplifier provides further
isolation and also boosts the signal to about +3dbm. The boosted signal is connected to
the A2A4 Output PCA by a plug-in capacitor, A2CI1. This capacitor allows either the
A2A2 VCO PCA or the A2A4 Output PCA to be removed independently from the
module section without the use of a soldering iron.

The other signal splitter output goes to series connected 11 db amplifiers U2 and U3. Two
amplifiers are required for adequate isolation from the A2A1 Synthesizer PCA. The +3
dbm output signal from U3 is connected to the A2Al Synthesizer PCA by a
through-the-plate coaxial connector P104.

Amplifiers U1, U2, and U3 are biased at about +1.5V at their inputs, and +4.5V at their
outputs.

The binary band control signals Q and H/ L are connected from the A2A4 Output PCA to
the A2A2 VCO PCA with a cable assembly W1 that plugs onto connector pins on the
A2A4 Output PCA The control signals are level shifted by dual operational amplifier U4,
which acts as a comparator.

3-51, A2A4 Output PCA

The A2A4 Qutput PCA accepts RF signals from the Synthesizer and the VCO circuits
and command signals from the Controller. The output circuit provides a 0.01-MHz to
1050-MHz RF signal to the Attenuator.

The A2A4 Output PCA reduces harmonic distortion components in the RF signal,
controls R¥ signal amplitude, introduces AM, and generates the low (heterodyne)
frequency band 0.01 MHz to 245 MHz though mixing. It also generates a modulation
signal to provide internal AM and FM, and provides a digital interconnect path between
the Controller and Synthesizer.

3-52. RF PATH

The RF path begins with the two RF signals from the VCO and the Synthesizer PCAs.
The SPDT bandswitch circuit selects between the 512-MHz to 1050-MHz signal at P106
and the 245-MHz to 512-MHz signal at P107. The selected signal is applied to buffer
amplifier Q101 and Q102.

3-21
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The 245-to 512-MHz signal directiy generates the 245-to 512-MHz mid-band output
signal. The 512-MHz to 1050-MHz signal generates the 512-MHz to 1050-MHz
high-band output signal directly and the 0.01-MHz to 245-MHz low-band output signal
by mixing with an 800-MHz LO signal.

The buffer amplifier Q101 and Q102 is a common-base, common-emitter cascade circuit
with 7-dB gain. The three cascaded filter circuits that follew the buffer amplifier consist of
combinations of discrete components and printed filters that suppress harmonics in the
Generator RF output signal.

The first section of the circuit is a printed 1100-MHz low-pass filter. The second sectionis
switched into the RF path via PIN diodes CR106 through CR110 by asserting MIDL
when the Generator is operated in the mid-band (245 to 512 MHz). PIN diodes CR114
through CR116 select capacitors C119, C121, and C123 whenever HAOCTH is asserted
to change the section cutoff frequency from 512 to 350 MHz. The third section provides
harmonic filtering for the two higher bands, 512 MHz to 730 MHz, and 730 MHzto 1050
MHz. PIN diodes CR111 through CR113 select capacitors C112 through C114 to change
the cutoff frequency from 1050 MHz to 730 MHz whenever HAOCTH is not asserted.

The amplitude modulator consists of PIN diodes CR117 through CR120 and associated
components and follows the switchable filters in the signal path. The modulator is a
voltage-controlled variable attenuator that provides AM and output level control.
Modulator control voltage is determined by the leveling-loop circuitry. The leveling loop
is described later in this section.

Q209, Q211, Q213, and associated components follow the modulator in the signal path
and form a three-stage, 20-dB gain, 245-MHz to 1050-MHz amplifier. This amplifier
drives a 3-dB power splitter that consists of resistors R253 through R255 and associated
printed transmission lines.

One power splitter output drives the leveling-loop detector diode CR202. The other
output goes to the HET band switch that includes PIN diodes CR203 through CR210 and
biasing components. In the 245-MHz to 1050-MHz position, the signal passes through
diodes CR204 through CR209 to the output amplifier Q215. This low-distortion output
amplifier has 6-dB gain and output capability of 15 dBm.

For low-band operation (0.01 MHz to 245 MHz), the signal from the power splitter 1s
routed through CR203 to an adjustable attenuator, R224 through R229, and then to the
RF port of U201 (a double-balanced mixer). The signal frequency at the mixer RF port
varies from 800.1 MHz to 1045 MHz. The 800-MHz local oscillator (LO) signal for the
mixer comes from the A2Al Synthesizer PCA through P108 and is amplified by Q207.
This fixed-tuned amplifier has 13 dB of gain and provides a 10-dBm signal at the mixer
LO port.

The mixer 0.01-MHz to 245-MHz output signal is passed through a diplexing low-pass
filter (C219 through C230, R230, R231) that suppresses unwanted mixer spurious
products while maintaining a 50-ohm load at the mixer IF port. The filtered IF signal is
amplified by a three-stage IF amplifier Q202, Q204, Q206 and associated components.

The IF amplifier gain increases with frequency and is nominally 35 dB at 0.01 MHz and
37 dB at 245 MHz. This gain characteristic compensates for the increasing loss with
frequency of the mixer and the diplexing low-pass filter. The output of the IF amplifier
passes through a 245-MHz low-pass filter (C216, C217, C218 and printed inductors) and
PIN diode CR210 to the output amplifier. The +15V power supply for the LO and IF
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amplifiers is switched off by Q301 when the instrument is operating in the 245-MHz to
1050-MHz band to avoid introducing spurious products in the instrument output.

3-53. LEVELING LOOP

The leveling loop accepts the unleveled 245-MHz to 1050-MHz signal from the
switchable low-pass filters and generates a leveled signal at the power sphitter output that
feeds the HET band switch. The leveled signai is proportional to the leveling loop control
voltage that is generated by the level-control circuit. The signal amplitude at the other
output of the power splitter is detected by a Schottky detector diode, CR202.

This diode generates a temperature-dependent dc voltage, which is a non-linear function
of the applied RF voltage, so temperature compensation and linearization are necessary.
The detector diode signal is low-pass filtered by L217 and C253, and is offset by the
voltage across temperature-compensating diode CR126. Q104, Q105 and associated

components form a current source circuit that provides bias current for CR126 and
CR202.

The offset detector diode voltage at U101B pin 3 is linearized by amplifier UI01B and its
associated feedback components. Potentiometer R144 provides detector linearity
adjustment. Thus, the voltage at U101B pin 1 is proportional to the RF voltage at
detector diode CR202.

This voltage is divided and applied to the loop integrator amplifier at U101 A pin 6. This
amplifier drives the modulator through emitter follower Q103 and through the action of
the ALC loop, maintaining the voltage level at U101 A pin 6 equal to that on pin 5. Pin 5
voltage is a function of the leveling loop control voltage applied to R140. R140, R141,
CR127, and CR128 form an additional detector linearizing network that is active for low
RF levels. Amplitude modulation is achieved by summing an appropriately scaled
modulation signal with the dc jeveling loop control voltage applied to R140.

The amplitude modulator consists of PIN diodes CR117 through CR120, resistors R121,
R122, and capacitors C137 and C138. Attenuation through the modulator is a function of
bias current through the PIN diodes. This current is provided by the modulator linearizer
circuit (R123 through R129, R148, R149, C139 through C143, and CR121).

Modulator attenuation is thus approximately proportional to the modulator control
voltage at the emitter of Q103. Proportionality is required to maintain constant leveling
loop bandwidth as modulator attenuation varies. Minimum attenuation is obtained with
a modulator control voltage of 10V, while maximum attenuation is obtained with GV.

Comparator U310A and associated components form an unleveled indicator circuit. The
comparator senses the modulator control voltage at the emitter of Q103. This voltage is
normally less than +11V, and the comparator output is high. If the modulator control
voltage exceeds +11V, the modulator attenuation is at a minimum, and the leveling loop
becomes inoperative (unleveled). This condition could be due to a fanit or some abnormal
operation such as over-modulation. In this case, the comparator output (UNLVLL) goes
iow. The Controller senses this low and causes the front panel ‘UNCALIndicator to flash
and displays an unleveled status if interrogated.

3-54. LEVEL CONTROL

The instrument output level is set by the level-control circuit. Inputs to this audio signal
processing circuit are the internal and external modulation signals, a dc reference voltage,
and the digital control commands. The circuit output is the leveling loop control voltage
that provides vernier level control of the Generator output. Digitally encoded level,
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modulation depth, and temperature-compensation information are provided by the
Controller.

Selection of the internal or extérnal modulating signal, or no modulation, is made by
analog switches U401C, U401D, and Op-amp U402B. The selected, buffered modulation
signal at U402B pin 1 is applied to pin 4 of U301, a dual §-bit DAC. U301, with U302D,
acts as a digitally programmed variable attenuator and is labeled AM DAC.

Binary AM depth controlinformation from the Controller is applied to DACU301. The
output at U302D pin 14 is the modulation signal scaled to the programmed AM depth.
This ac signal is summed by op-amp U302B with a dc reference veltage provided by
CR403. The output at U302B pin 7 is called the 1+AM signal. This signal provides the
desired AM depth when scaled by the LVL DAC and applied to the leveling loop. AM
depth adjustment is provided by potentiometer R421.

The instrument RF output amplitude is temperature compensated in a frequency-
dependent manner as follows. The 1+AM signal is applied to pin 18 of dual 8-bit DAC
U301, the DAC B reference input. The DAC output, at U405D pin 14, is the 1 +AM signal
attenuated by an RF frequency-dependent factor provided by the Controlier using
constants stored in the Generator firmware. This voltage i1s applied to a resistor/
thermistor network that includes R303, R305, R306, and RT301.

The network output is the 1+AM signal attenuated by an RF frequency and temper-
ature-dependent factor, and is applied to summing op-amp U302C. The 1+AM signal is
also applied to this summing amplifier. Thus, the voltage at U302C pin 8 is the
temperature-compensated and scaled 1+AM signal.

This signal is applied to the reference input of Level DAC U303. This 12-bit DAC, with
op~amp U302A, latches U304, U305, controls the A2A4 Qutput PCA RF output
amplitude. The DAC output voltage, at U302A pin 1, is the temperature-compensated
1+AM signal multiplied by a factor proportional to the 12-bit level control number
provided by the Controller. This voltage is the leveling loop control voltage. The
Generator RF output level adjustment is provided by potentiometer R311, and DAC
offset voltage adjustment is provided by potentiometer R309.

3-55. MODULATION OSCILLATOR

The modulation oscillator generates a leveled sine wave of 400 Hz or 1 kHz and is the
modulation source for the intermal AM and FM functions. The oscillator is a
level-controlled Wien-Bridge type and consists of op-amps U405A, U405B. Frequency is
determined by the series RC time constant of the components between pins 5 and 7 of
U405B and by the parallel RC time constant of the components from U405 pin 5 to
ground. The modulation frequency control line, MF400L, originating at the latch U308,
selects either 400-Hz or 1-kHz operation, and is selected by switching resistors with
JFETs Q401 and Q403.

The amplitude of oscillation is controlled by an ALC loop that varies the resistance on
U405B pin 6 to ground. This resistance comprised of R412 and the drain resistance of
402, is nominally 2K ohms. The oscillator signal amplitude is sensed by rectifier CR401.
The average current through CR401 is made equal to the reference current in R416 by
integrator-amplifier U405A. Level adjustment is set by potentiometer R419, Temperature
compensation is provided by R417, R418, and CR402.

3-56. FM DEVIATION CONTROL
The FM modulation signal source and deviation control circuits are on the Output
assembly. Analog switches U401A, U401B, and op-amp U402A select the internal or
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external modulating signal, or no modulation. The selected and buffered modulating
signal at U402A pin 7 is applied to FM DAC U403, This DAC provides fine control of the
FM deviation. (The coarse control FM circuitry is part of the Synthesizer assembly). The
output of the DAC, at U405C pin 8, is the modulation signal multiplied by a factor
proportional to the 8-bit FM deviation control provided by the Controller.

3-57. A2A5 Attenuator/RPP Assembly

The A2AS Attenuator/ RPP Assembly consists of A2ZA5A4 Attenuator/ RPPPCAina
metal housing mounted on the top side of the module section to form a shielded
enclosure, The A2AS5AS Relay Driver/ RPP PCA is also included in this assembly.

The A2AS Attenuator/ RPP Assembly, controlled by the microprocessor, provides
coarse control of the Signal Generator output level. The high-level signal from the A2A4
Qutput PCA is applied to the Attenuator which provides 0 dB to 138 dB of attenuation, in
6-dB steps, to this signal before it goes to the Generator RF OUTPUT connector.

Compensation data for the attenuator in each Generator is stored in the Attenuator
calibration EPROM located on the A2A7 Controller PCA. The instrument program uses
this data to correct for the combined deviations of the attenuator sections in use. For
more details on Jevel correction, refer to paragraph 3-13, Amplitude Control.

The A2AS Attenuator/ RPP Assembly provides an attenuation range from 0 dB to 138
dB in 6-dB steps and consists of seven independently cascaded 50-ohm attenuation
sections, a 6-dB, a 12-dB, and five 24-dB sections. Each section consists of a DPDT relay
and a three-resistor attenuator pad.

One relay position (when power is applied to the relay provides a straight pathfor the RF
signal, and the other position (no power applied to the relay) inserts the attenuator pad
into the RF signal path. All seven relays are inside individual shielded compartments in
the Attenuator housing.

The control of the Attenuator relays is latched via U27, the open-collector drivers U30
and U31 on the A2A7 Controller PCA and transistor drivers on the A2A5A5 Relay
Driver/RPP PCA. For calibration and troubleshooting purposes, special functions 83
through 86 allow the direct selection of four of the five 24-dB attenuators. The other
24-dB attenuator is selected by programming the appropriate level (-12 dBm).

Coupling capacitors C6 and C7 protect against dc or low-frequency power. The diode
limiter, consisting of CR2 through CR9, provides protection against medium RF Power
levels and short-term (fast acting) protection against high RF power levels. Long-term

(latched) protection is provided by relay K8 whenever the reverse RF pwer exceeds a
preset level.

RF power detected by CR1 is compared with the preset voltage in one section of
comparator Ul. When the detected voltage exceeds the set value, the output of Ul pin 1
goes positive, turning on QI and Q2. This actuates K8 to the protect position. In the

protect position, the output connector is shorted to ground and the Generator output is
disconnected from the output connector.

CR15 and R6 form alatching network such that K8 remains in the protect position until
the Generator RF Output is reset by an RF ON entry. The output of the comparator is
buffered and sent as RPTRPL to interrupt the Controller signal that annunciates the
RPP trip condition by flashing the UNCAL and RF OFF indicators.
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3.58. A2A7 Controller PCA

The A2A7 Controlier PCA, under the direction of the instrument software, handles the
data interface between the front panel, remote interface, and Generator functions. The
A2A7 Controller PCA is located in a top side compartment of the module section.

The A2A7 Controller PCA consists of the following functional groups:

Microprocessor and its interface circuitry
Attenuator control interface

Front panel interface

IEEE-488 Interface

Memory ICs and addressing circuitry
Module 1/ O circuitry

Reset circuit

Siatus and control latches

3-58. MICROPROCESSOR

The heart of the A2A7 Controller PCA is Ul, a TMS9995 16/8 bit microprocessor. The
digital system clock signal is generated by an oscillator comprised of gates from US5 and
crystal U4l. When enabled, bidirectional buffer U4 provides additional drive current to
the data bus operation; when it is disabled, it isolates the microprocessor from the system
data bus. Buffers U33, U34, and U10 provide extra drive current to the microprocessor
address and control signals.

3-60. ATTENUATOR CONTROL INTERFACE
The attenuator control signals are latched by U27. Darlington drivers U30 and U3l
control the A2A5A5 Relay Driver/ RPP PCA.

3-61. FRONT PANEL INTERFACE

Data is transferred to and from the front panel circuitry through tri-state bidirectional
data buffer U18. This buffer is active when a front panel latch is addressed and the buffer
control signal from U17 is low; otherwise, it is in the high-impedance state. The front
panel latch select lines are decoded by U36. To reduce RF emissions from the Generator,
low-pass filters comprised of the following components are used on the following signals:

SIGNALS COMPONENTS

Signal CLRL R6 and C51
Latch select SEGIL R7 and C53
Latch select SEG2L R8 and C34
Latch select SEG3L R9 and C55
Latch select SEGOL R10 and C56
Latch select DIGL R1! and C57

In addition, capacitors C58 and C59 bypass the display filament supplies. LC filters
comprised of L1 and C50, and 1.2 and C52 are used on the +5 volt and +37 volt supplies to
the front panel circuitry.

3-62. IEEE-488 INTERFACE

Tri-state bidirectional buffer U2 buffers the data bus to the A3A3 IEEE-488 Interface
Assembly. Address and control lines to the assembly are buffered by tri-state buffer U3.
These buffers are in the high-impedance state when the assembly is not addressed.
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The active low interrupt signal IEINTL from the A3A3 IEEE-488 Interface Assembly is
connected to the level four interrupt on the microprocessor. R1 and C22 form a low-pass
filter to suppress digital emissions from the Generator.

3-63. MEMORY

The microprocessor uses a 2K-byte RAM (U25) to store program variables. A 32K- and
an 16K-byte EPROM (U2 and U22) contain the microprocessor instructions and
constant data. Three 2K-byte Calibration EPROMs{U23, U24, U26) contain calibration
datafor the VCO, Output, and Attenuator/ RPP assemblies, respectively. Decoders U20
and Ul4 decode the individual chip selects for the memory ICs.

3-64. MODULE /O

Control data is transferred to the RF circuitry (located in the module section) through a
byte wide unidirectional data bus. This data is retained on the RF circuit boards in
latches. Select lines BSELOL, BSELIL, and address lines BAB2 through BABO are
decoded into individual latch enables on the various RF circuit boards. Tri-state buffers
U15 and Ul6 on the data and address lines provide extra drive current and aliow these
signals to float when inactive,

Flip-flop U42 gates the module I/ O select pulse from U8 with the system clock to delay
the leading edges of BSELOL and BSELIL to provide adequate latch setup times.

D-flip-flop U9 latches address lines BAB2 through BABO to provide adequate latch hold
times.

3-65. RESET
Comparator U7 and its associated circuitry generate the active low reset signal to the

TMS9995. The reset signal is generated on power-up or if the +5V supply drops below
+5V. :

At power-up, R5 and C4 provide a slow-rising reset signal to the microprocessor, and the
output of U7 isignored. When the +5V supply is up, a reference voltage is set at U7 pin 2,
the negative terminal. This reference voltage is one diode drop below the voltage at the
positive terminal (pin 3). When power is lost, the voltage at the positive terminal falls
below the reference voltage held by C3, and the output of U7 is immediately pulled low.

3-66. STATUS AND CONTROL

Tri-state buffers Ull and U40 read the three hardware fault detector status signals,
UNLVL, UNLOKL and RPTRPL, the five option status signals HSOPTL, MSREFL,
IEINL, LRFML, and ROPTL, and the status of the REF INT/EXT switch. Control and
buffer enable signals are latched by U17.

3-67. A2AS8 Non-Volatile Memory PCA

3-68. POWER CIRCUIT

There are two sources of power for the Non-Volatile Memory RAM IC. These are the
battery and the regulated +5V Signal Generator supply. Diodes CR1 and CR2 form a
basic diode switching circuit that allows the power source with the higher voltage to
provide current to the CMOS RAM and isolate the other power source.

Q1 and Q4 are turned on by Q2 and Q3 when the +5V supply is above the threshold
voltage set by VR1, R2, and R3. Q1 has a low collector saturation voltage. When it is
turned on, the supply voltage to the CMOS RAM is very closeto +5V. The output of Q4is
the power valid signal. The CMOS RAM cannot be accessed until the output of Q4 goes
high.
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3-69. MEMORY CONTROL

All address, data, and control lines to the CMOS RAM are buffered. The enabie signals
WEL, DBINL, and the CMOS RAM are buffered with open-collector gates. These
signals are held at the same potential as the CMOS RAM supply when the +5V supply
goes down, ensuring the CMOS RAM draws the minimum standby current.

3-70. A3A1 Power Supply PCA

The bridge rectifiers in the power supply are used in either a bridge or full-wave
center-tapped configuration with capacitor input fiiters. Table 3-1 lists the rectifier
configurations as well as the component designations for the various supplies.

Table 3-1. Power Supply Rectifier Configurations

SUPPLY RECT. CONFIG6.] CAP REGULATOR | REMARKS

+37 CRE Bridge c11 A3AT U4 Adjustable

+15 CR2 CT/Fu c2 " us Fixed

+15 CR2 CT/FW c2 " u1 Fixed

=15 (R2 CT/FW s " uz Fixed

+5 CRS CT/FW €8 A W3 Fixed

+18 CrR1 Bridge ci Unregulated relay supply
FIL 6V ac with center—tap biased at 6.2V dc.

The two +15V, the -15V, and the +5V supplies use conventional three-terminal IC
regulators with internal current-limiting and temperature protection. All three 15V
regulators have reverse voltage protection diodes CR3, 4, and 8.

The +37V regulator voltage is adjustable via R3, A 6.2V supply is developed from the
+37V supply through resistor R4 and zener diode CR7 and is applied to the center tap of
the 6V ac filament supply. This provides grid bias for the front panel displays. All
regulators (except +37V) have their common reference terminals brought out to an
external ground point on the module section to reduce power supply ripple (P2).

Triac U6 is a voltage surge protector to protect against line voltage surges as well as
overvoltage in case of a wrong setting of the selector switch.

Switch S1isthe REF INT/EXT reference selection switch and is not functionally part of
the power supply.

3-71. AS3A3 IEEE-488 Interface Assembly
The A3A3 IEEE-488 Interface Assembly consists of the A3A3A1 IEEE-488 Interface

PCA mounted in a metal frome on the Generator rear panel, It is interfaced directly with
the A2A7 Controller PCA.

The A3A3 TEEE-488 Interface Assembly uses an NECuPD7210 Talker/ Listener IC(U1)
to handle all the IEEE-488 standard communications protocol. All data, address, and
control lines to the 7210 are buffered on the Controller. Two MC3447 bus drivers (U3 and
U4) interface the 7210 directly to the IEEE-488 bus.

3-72. ADDRESS SWITCHES

Tri-state buffer U6 provides the status of the IEEE-488 rear panel adress switches when
the Generator is interrogated. These switches determine the IEEE-488 bus address and
talk-only (to) or listen-only (lo) modes. When opened, the switch just to the left of the
IEEE-488 bus connector disconnects the bus shield ground from the system ground.
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3-73. A5A1 Medium-Stability Reference PCA
NOTE

The Medium-Stability Reference does not have standby power nor is its oven
kept warm during external reference operation. Therefore, each time the
Medium-Stability Reference is selected, a warm-up time is required to meet
specifications. The warm-up time is typically 5 10 10 minuzes. A “Freq. Uncal”
condition may be observed during this warmup period.

The A5A1 Medium-Stability Reference PCA consists of an ovened oscillator (Y1} and an
ac-to-TTL converter. The A5A1 Medium-Stability Reference PCA is field repairable and
is also available under the Module Exchange Program. The ovened oscillator (Y1)isnot
field repairable and is not described here.

The AS5A1 Medium-Stability Reference PCA is mounted on the left side rail. The PCA is
connected to the +5V power supply and to control signals via cable W25. The outputis
connected to the A2A1 Synthesizer PCA through cable W24,

Two NAND gates of Ul are used to convert the oscillator’s ac-coupled outputto a TTL
signal. Another NAND gate of Ul and transistor Q1 control the power for the oven and
oscillator circuit of Y1.

When the REF INT/EXT switch is set to EXT for external reference operation, the
control line EXREFL is set low. This disables the oven and oscillator circuit of Y1 and
also disables the ac-to-TTL converter to prevent it from oscillating spuriously.
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Section 4
Maintenance

4-1. INTRODUCTION
This section of the manual presents warranty information and service methods.
Performance test procedures are presented in Section 4A, access procedures in 4B,

calibration adjustment procedures in Section 4C, and troubleshooting and repair
information in Section 4D. :

Each Signal Generator is warranted for a period of one year following delivery to the
original purchaser. The warranty is located in front of Section | of this manual,

4-2. SERVICE METHODS

The Signal Generator is designed to be easily and economically serviced. Youmay return
your instrument to Fluke for service, or you may service it yourself, and repair it, if
necessary, by module replacement or component replacement.

4-3. Fluke Service

Fluke Service is probably the easiest for you. To ship a Signal Generator to the Fluke
Technical Service Center nearest vou, see Section 2 for shipping requirements and
Section 7 for a list of repair centers. A cost estimate will be provided if you request one
and if your instrument purchase date is beyond the warranty period.

“4-4., Module Replacement

If your Generator develops a problem, see the Troubleshooting Section 4D for
information on identifying the faulty module. With a modest amount of technical
knowledge and test equipment, you can identify the faulty module and replace it using the
Module Exchange Program. This method takes only a day or two to restore the

Generator to proper working order. Very little or no calibration is required depending on
the module replaced.

4-5. Parts Replacement

Parts replacement requires more equipment and service capability but usually offers the
best economy and quickest turnaround. It involves part replacement at the customer’s
facility.

Most faults are detected by the built-in self tests or the UNCAL status circuits, By noting
the self-test error code and interrogating the UNCAL status code, the service technician
learns where the problem is. By applving normal signal tracing and troubleshooting

procedures (see Troubleshooting in Section 4D of the manual), the fault can be quickly
identified.
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The faulty component is replaced, and then the instrument is recalibrated using
Calibration Adjustments in Section 4C of this manual (if necessary). The Performance
Tests explained in Section 4A of this manual are used to verify the Generator
performance after repair or recalibration of the Generator,

Some assemblies have some non-field-replaceable parts. These parts, if replaced, would
invalidate the calibration EPROM associated with that assembly. They are the Output
(A2A4), the VCO (A2A2), and the Attenuator/RPP (A2AS5) assemblies. Non-field-
replaceable parts are listed in the appropriate parts lists at the bottom of that list.

In the event that a non-field-replaceable part is defective (about 109% of the parts are not
field-replaceable), it is necessary for the module to be replaced using the Module
Exchange Program in order to realize a complete recalibration of that module and its
associated EPROM. Section 7 lists the national and international Sales Representatives
and Service Centers.



Section 4A
Performance Tests

4A-1. INTRODUCTION

The information in the following paragraphs describes the performance tests for the key
parameters of the Signal Generator, using the instrument specifications as the
performance standard. These covers-on performance tests may be used as an acceptance
test upon receipt of the instrument, as an indication that repair and/ or calibration is
required, or as a performance verification after completing repairs or calibration of the
instrument. Individual performance tests can be used as troubleshooting aids.

The Signal Generator being tested (UUT) must be warmed up with all covers in place for
at least 20 minutes before starting the performance tests.

Periodic calibration is recommended once a vear.

4A-2. TEST EQUIPMENT

Table 4A-1 gives a list of the recommended test equipment for the performance tests,
adjustment procedures, and for troubleshooting the Generator. Figure 4A-1 shows a
Two-Turn Loop.

Figure 4A-1. Two-Turn Loop
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Table 4A-1. Recommended Test Equipment

INSTRUMENT NAME MINIMUM REQUIREMENT MANUFACTURER NOTES
DESIGNATION TABLE 4A-1
pyM S 1/2=Digit, 0.3% 9(-20 kHz JE 8842A-09 APT
DMM 3 1/2-pigit, 1% pC and 1 KHz JF 80208 ART
Wideband Amplifier >25~dB gain, 0.4 to 1050 MHz HP 8447D-010 P4
NF <9 dB.
RF-Spectrum Anatyzer .1 to 1.5 GHz, T—kHz BYW HP B5588/182T P.T
Oscilioscope Four—trace 350 MHz, S—mV/Div TEK 2465A-11 T
FET Probe pC~900 MHz TEK 6201 i3
RF Voltmeter Q.01 to 700 ¥Hz, 0.071 to 3V #I RF 801 T, 2
+10%
frequency Counter 0.01-1050 MHz; 10 Hz res; 0.1V JF 7220A AP,T
Modulation Analyzer Input: 0.4 to 1050 MHz, 0 to HP 8901A A P,T,4
+20 dBm
AM: 10 to 90%, +1%4,
EM: 0.1 to 100 kHz dev +1%
Distortion Anaiyzer 1 to 10X rng, #1¢B, 0.4 and H#P 3398 AP, T, 4
1 kHz
Power Meter instrumentation accuracy < +1% HP 4358 AP, T,
Sensor =30 to 20 dBm; SWR < 1.2 for HP 8482A 4
0.4 to 7 MHz, < 1.1 for 1 to
1050 MHz
l.ow~Level Sensor «~&7 to =20 dBm; SWR < 1.4 for HP B&4B4A 4
10 to 30 MHz <1.15 for 30 to
1050 MHz
Attenuator, 60 dB 0.4 to 1050 MHz SWR <1.1% Narda 777¢C P54
LF Synthesized Sig~ 10 Hz to 11 Mz, 10 Hz steps, JF 6011A AP
Gen Spurs and Harm < -50dB, 1V pk
Hf Synthesized Sig-Gen 10 MHz to 1050 MHz, 5 MHz JF 6080A PT
steps
Frequency Standard House Standard, 10 MHz - AP
Test Cable bual pin to BNC JF 732891 AT
Adapter, Coax 50~ohm, Type~N(m) to BNC(f) JF Y9308 AP, T
Agapter, Service S0-~chm, Module output to SKA JF 748177 T
Two-Turn Loop For Leakage test (See Figure Homebuitt P,T.3
LA=1.)
VSWR Bridge 10 ™Mz to 1000 MHz Wit tron 62NSO P
Type~N Termination 50-ohm JF Y9317 P
Coaxial Cable, 50 ohm 3 ft, BNC both ends ¥9111 AP, T
Coaxial Cablte, 50 chm & ft, BNC both ends Y9112 AP.T
Screwdriver, electric Set to 7 inchepounds torgue Jergens- AT
CLASOOD/CLTSD
Power Supply, Variable 0 to 30V de T
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PERFORMANCE TESTS

Table 4A-1. Recommended Test Equipment {cont)

Notes
1. A = Adjustment; P = Performance Test; T = Troubleshooting.
2. Helper Instruments.

3. Two-Turn, 1~inch diameter Loop made of £18 enamel wire sotdered 1o
a BNC connector, Figure 4A~7 shows a two—turn Loop.

4. The HP8POZA/11722A Measuring Receiver may be used in pLace ¢of the
wideband amplifier, 60-dB Attenuator, HP8901A, HP339B, and the
HP435B/B4E82A/8484A for the alternate performance test.

5. VSWR verified and actual attenuation calibrated to +D.2 dB by the
operator at application freguencies.

4A-3. POWER-ON TEST

This performance test is the built-in self test that performs a simple functional check of the
instrument.

REQUIREMENT

The Generator successfully passes the self test.

REMARKS

The test is begun each time the Generator is turned on. Press any of the FUNCTION keys or the
{CLR/LCL] key to abort the test.

PROCEDURE
1. Start the test with the powei' off.

2. Pressthe POWER on. The Generator automatically starts the self tests, which include
lighting all indicators and every segment of the display. This test takes five seconds.

If the instrument fails any of the self tests, the results are shown in the four display fields. See

the paragraphs on Self Test Description located in Section 4D for the interpretation of the test
failure codes.

Ifthe Generator passes the self test, it is automatically returned to the same front panel condition
that existed prior to power-on. The IEEE-488 Interface is programmed to local control.

4A-4. FREQUENCY ACCURACY TEST
The internal timebase is compared to that of a Frequency Standard.

REQUIREMENTS

The frequency of the UUT timebase is within the specified limits.
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PERFORMANCE TESTS

4A-4

TEST EQUIPMENT

Frequency Standard
Frequency Counter

REMARKS

This procedure is for a UUT with a standard timebase. If the UUT has the optional timebases
instalied (Option -130 or -132), use the procedure in Section 6 to verify that the optional
timebase frequency is within the specified limits.

PROCEDURE

a. Connect the Frequency Standard output to the 10 MHz REF IN connector on the
Frequency Counter and switch the Counter to Ext. Ref.

b. Switch the UUT to internal reference.

c. Connect the UUT REF QUT connector to the Frequency Counter CHANNEL A input
connector,

d. Verify that the counter display is 10 MHz £25 Hz.
4A-4A. SYNTHESIS TEST

REQUIREMENT

The Generator’s measured and programmed frequencies agree within &+ one count.
TEST EQUIPMENT

Frequency Counter

REMARKS

Failing this test indicates the need to repair and/or recalibrate the A2A1 Synthesizer PCA
(A2Al) andfor the VCO PCA (A2A2).

PROCEDURE

a. Connect the UUT 10 MHz OUT to the Frequency Counter 10-MHz reference
input, and connect the UUT RF OUTPUT to the Counter input.

b. Setthe UUT REF INT/EXT Switch to INT,and the counter REF INT/EXT switch to
EXT.

c. Set the counter to read 10 Hz resolution.

d. Program the UUT to [RCL] [9][8].

e. Program the UUT frequency to 111.11111 MHz.

f. Program the UUT frequency step to 111.11111 MHz.
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g. As the frequency is stepped from 111.11111 MHz, 222.22222 MHz, etc., to
999.99999 MHz, verify that the Counterreading agrees with the UUT frequency £one
count.

4A-5. HIGH-LEVEL ACCURACY TEST

The output power is measured using a Power Meter at various frequencies. First, the step
attenunator is set for zero attenuation; then each attenuator section is individually programmed.
Finally, the output level accuracy and attenuator section errors are compuied.

If aMeasuring Receiveris available forlevel testing, then proceed directly to the Alternate-Level
Accuracy Test procedure.

REQUIREMENT

The output level accuracy, the attenuator section errors, and the sum of the attenuator
section errors at each test frequency are less than = 1.0 dB, frequency > (.4AMHz.

TEST EQUIPMENT

Power Meter with a Sensor

REMARKS

Failing this performance test indicates the need to repair and/or replace the A2A4 Output PCA
and/or the A2ZAS5 Attennator/RPP Assembly. To determine which assembly is at fault, use
Section 4D in this manual for Troubleshooting procedures.

The test frequencies of this procedure provide reasonable confidence of the amplitude
accuracy of the UUT. However, additional test frequencies may be included in this test.

This test verifies the high-level accuracy of the Generator and also verifies that the
amplitude correction factors for the individual Attenuator sections are correct. This test,
in conjunction with the mid-level accuracy and low-level accuracy tests, verifies the
overall level performance of the UUT.

PROCEDURE
a. Calibrate and zero the Power Meter.
b. Program the UUT to [RCL] [9]81.
c. Connect the Power Sensor to the UUT RF QUTPUT.

d. Program the UUT frequency to 0.4 MHz.

e. Select each attenuator section by programming the UUT amplitude to the levels
shown in Figure 4A-2 High-Level Accuracy test conditions, and record the
measured power at each level.

NOTE

To test Attenuaror sections 4 through 7, program the Signal Generator to -12
dBm, and key in [SPCL] [8][3] through [8][6] respectively.

4A-5
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f. For each programmed level of Figure 4A-2, compute the output power error

(subtract the programmed power in dBm from the measured power in dBm).
These errors must not exceed =+ 1.0 dB.

For attenuator sections 1 through 7, subtract the measured power for section
zero from the sum of the measured power for that section and the nominal
attenuation for that section, e.g., (-M0+M1+6) for section 1. The eight section
errors and their sum must not exceed + 1.0 dB.

Figure 4A-2 shows the parameters of the high-level accuracy test.

4A-6

OUTPUT POWER
ATTENUATION PROGRAM MEASURED | ERROR SECTION LIMIT
(dB) ERROR {dB)
SECTION | NOMINAL | (dBm) (dBm) (dm>
0 +12 M0 MO-12 MO-12 1.0
6 + 6 M1 M-8 ~MO+M148 "
12 ] w2 M2-0 -MO+M2+12 "
24 ~12 M3 M3+12 | ~MO+M3+24 "
24 -12 [spc] [81[31 w4 M4+12 ~MO+M4+24 w
24 =12 {spPcLl L[8IL4]1 M5 M5+12 ~MO+MBE+24 "
24 ~12 [SPCLI {81[5] M6 M6+12 ~MO+MB+24 "
24 =12 [SPCL] [BIL61 M7 M7+12 —MO+MT7 124 "
Sum of n
Errors

Figure 4A-2. High-Level Accuracy Test Conditions

h. Repeat steps d through g with the UUT programmed to each of the following

frequencies:
120 MHz, 244 MHz, 245 MHz, 850, and 1050 MHz.

To illustrate the procedure, Figure 4A-3 is an example in which the measured
power and the error calculations are shown. This exampile is for one frequency,
and these measurements and calculations are repeated at other frequencies. In
this case, the section errors and the sum of the section errors are within the test
limits and, therefore, the unit passed.

4A-6. MID-LEVEL ACCURACY TEST
The level accuracy is verified, from -24 to -66 dBm at frequencies of 120, 244, 245, 850,
and 1050 MHz, using the Power Meter with a Low-Level Sensor.
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QUTPUT POWER
ATTENUATION PROGRAM MEASURED | ERROR SECTION LIMIT
(dB> ERROR (dB>
SECTION NOMINAL | (dBm) {dBm} (dg)

o 0 +12 +12.2 | +0.2 +12.2-12.0 | = HhL2
1 6 + 6 +5.9 | ~0.1 ~12.2+5.9+6 | = +0.3
2 12 0 -00.2 | -D.2 ~12.2-0.2+12 | = -0.4
3 24 ~12 -12.1 [ =0.1 |-12.2-12.1+24 | = ~0.3
4 24 -12 [sPCLIC8IC3] ~11.8 +f,2 [=-12.2-11.8+24 | = +0.0
5 24 ~12 [SPCLIC8IC4A] ~12.0 § +0.0 [-12.2-12.0+24 | = =0.2
6 24 ~12 [SPCLIC8ILS] ~12.3 | =0.3 |~12.2-12.3+24 | = ~0.5
7 24 =12 [SPLLILBILA] ~11.9 | +0.1 |-T12.2-11.9+24 | = ~0.1

Sum of Errors|{ = =1.0

Figure 4A-3. Exampie of High-Level Accuracy Test Conditions

REQUIREMENT

Amplitude accuracy is =1.0 dB from +13 to -127dBm.
TEST EQUIPMENT

Power Meter with a Low-Level Sensor

REMARKS

This test, in conjunction with the High-Level Accuracy Testand the Low-Level Accuracy
Test, verifies the overall level performance of the UUT.

It is convenient to use the UUT RF ON/OFF control when zeroing the Power Meter.
PROCEDURE

a. Program the UUT to the Instrument Preset State [RCL] [9][8], and then
program 30 MHz and -24 dBm.

b. Calibrate the Power Meter.
¢. Connect the Power Meter with a Low-Level Sensor to the UUT RF OUTPUT.
d. Zero the Power Meter.

e. With the Power Meter, measure the UUT output power {(in dBm). It should
agree with the programmed level within £ 1.0 dB.
4A-7
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f. Repeat steps ¢ and { for levels of -30, -36, -42, 48, -54, -60, and -66 dBm.

g. Repeat steps d to g for frequencies of 244, 245, 850, and 1050 MHz.

4A-7. LOW-LEVEL ACCURACY TEST

The Power Meter with a Low-Level Sensor and the calibrated 60-dB Attenuator are used
to verify the UUT level accuracy at ~127 d Bm and at frequencies of 120, 244, 245, 850, and
1050 MHz, by using the Spectrum Analyzer as an indicator.

REQUIREMENT
Amplitude accuracy is 1.0 dB from +13 to -127 dBm.
TEST EQUIPMENT

Wideband Amplifier

80-dB Attenuator

RF Spectrum Analyzer

Power Meter with a Low-Level Sensor

REMARKS

This test, in conjunction with the Mid-Level Accuracy and High-Level Accuracy Test,
verifies the overall level performance of the UUT.

Failing this test, but passing the High-Level Accuracy Test, probably indicates a leak-
around problem in the UUT attenuator. Service tip:

Check for a broken feed-through filter or improper mechanical assembly, i.e., loose
screws and/or damaged or misplaced gaskets.

It is convenient to use the UUT RF ON/OFF control when zeroing the Power
Meter.

PROCEDURE

a. Programthe UUT to the Instrument Preset State [RCL][9] 8], then program 30
MHz and -67 dBm.

b. Calibrate and ihen connect the Power Meter with a Low-Level Sensor to the
UUT RF QUTPUT.

¢. Program the UUT to -67 dBm.
d. Zero the Power Meter.

e. With the Power Meter, measure the UUT output power (in dBm) and record the
measurement as the variable P,

f. Connect UUT RF OUTPUT through the 60-dB Attenuator and the Wideband
Amplifier to the input of the RF Spectrum Analyzer. Use well shielded cables to
avoid leakage that could affect the measurement.
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g. Adjust the Analyzer to display the signal, using a resolution bandwidth of 1 kHz

i

and a vertical display of 1 dB/ Div. Adjust the reference levelso that the response
is at a convenient reference point on the display, e.g., 2 dB below top scale. This

signal response corresponds to a level of (P~A) dBm, where A is the value of the
60 dB Attenuator.

Program the UUT to a level of -127 dBm, remove the 60-dB Attenuator, and
note the difference in the resulting response on the Spectrum Analyzer from the
previous response (P-A). The actual UUT output level is (P-A) plus this
difference and should agree with the programmed level to within 3 1.0 dB.

Repeat steps ¢ through h for frequencies of 244, 245, 850, and 1050 MHz.

4A-8. ALTERNATE-LEVEL ACCURACY TEST
A Measuring Receiver is used to verify the UUT level accuracy at various amplitude and
frequency settings that test all Jevel ranges of the UUT on all RF bands.

REQUIREMENTS

Amplitude accuracy is:

< %1 dB from 0.4 to 1049.99999 MHz, from +13 to -127 dBm.
< below 0.4 MHz, =2 dB at or above -100 dBm.
< below 0.4 MHz, + 3 dB below -100 dBm.

TEST EQUIPMENT

Measuring Receiver Sensor Module

REMARKS

This test is a more comprehensive test then the High-Level, Mid-Level, and Low-Level
Accuracy tests.

Failing this test at levels above approximately -50 dBm, indicates the need to repair or replace
the A2A4 Output PCA, or the AZAS5 Attenuator/RPP Assembly.

Failing this test at lower levels probably indicates an RF-leakage problem with the A2AS

Attenuator/RPP Assembly. Check for loose connectors, loose screws, improper gasketing or a
broken feed-through filter.

Because of operational subtleties in Measurement Receivers and the intent to reduce the risk of
measurement errors, the following procedure is written around the use of the H.P. 8002A as the

Receiver.

NOTE

The calibration factors for the Sensor Module must be stored into the Measurement
Receiver’s Cal Factor Table prior to performing calibrated RF power measure-
ments. Correctly entered Cal Factors can be verified on the H.P. 8902A by using
special functions 37.5 and 37.6 (refer to owners manual).
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PROCEDURE

1. Level Measurements

a.

Perform the Power Meter “zero” and “self-calibration” for the Measurement
Receiver (refer to owner’s manual).

Connect all instruments as shown in Figure 4A-4. .

Prograrn the UUT to [RCL}{9]{8], 10 MHz, +13 dBm, and [AMPL][STEP}6.1
dB.

Program the Measurement Receiver to RE-POWER mode and toggle the [LOG/
LIN] button to display dBm. To enable the correct cal factor selection, tuine the
internal L.O. on the Measurement Receiver to that of the UUT RF output
(111f0}[MHz] for the first frequency).

Step the UUT level from +13 dBm to -11.4 dBm using the STEP [ ] key. Verify
that each level measured with the Measuring Receiver agrees with the UUT pro-
grammed level and is within +1 dB.

Select TUNED-RF LEVEL on the Measuring Receiver, wait for a displayed
reading, and then press the CALIBRATE button. Verify that the Recal annun-
ciator goes out and a stable reading is displayed again.

Step the UUT from -11.4 t0 -127.3 dBm, again observing that each stepped level
is within =1 dB.

NOTE

When the Recal annunciator on the Measurement Receiver lights while stepping through UUT
levels, press the CALIBRATE button on the Measuring Receiver and wait for a stable reading.

h. Repeat steps d through g for each of the following UUT frequencies:

120, 244, 245, 380, 511, 850, and 1049 MHz

REFIN | MEASURING | gensomin

= RECEIVER
{HP 8902)
REF QUT uuT RF OUT _{  SENSOCR
(BOB1A 1 (HP 11722A)
4A-4

Figure 4A-4. Alternate-Level Accuracy Equipment Setup
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4A-9. OUTPUT LEAKAGE TEST

The output signal leakage is verified with a two-turn loop by measuring the induced signal
with a spectrum analyzer and comparing it to a 1 pV reference established at each
frequency from the UUT.

REQUIREMENT

The radiated emissions induce less than I uV of the Generator’s output signal into a I-
inch diameter, two-turn loop, 1 inch away from any surface of the Generator as measured
into a 50-ohm receiver.

TEST EQUIPMENT

Wideband Amplifier

RF Spectrum Analyzer

Two-Turn Loop

Type-N Termination

A screen room may be required depending on the RF environment.

REMARKS

Failing this test probably indicates a broken feed-through filter or improper mechanical
assembly, ie.; loose screws and/or damaged or misplaced gaskets.

PROCEDURE

a. Connect the UUT RF OQOUTPUT to the Wideband Amplifier input, and connect
the Amplifier output to the Spectrum Analyzer input. Use well shielded cables
to avoid leakage which could affect the measurement.

b. Program the UUT to the Instrument Preset State, [RCL] [9]8].
¢. Program the UUT to -107 dBm.

d. Adjust the Spectrum Analyzer to display the UUT signal for a convenient
reference, using a vertical scale of 10 dB/ division, a resolution bandwidth of 3
kHz, and a span/division of 5 kHz/division,

e. Disconnect the Amplifier from UUT and terminate UUT OUTPUT with type-N
Termination,

{. Connect the two-turn loop o the Amplifier input.

g. Program the UUT to +13 dBm.

h. Verify that the leakage is less than -107dBm (I V), as indicated by the

Spectrumn Analyzer by moving the two-turn loop over the UUT surface at a
distance of 1 inch.

1. Repeat steps ¢ through h at 550, 850, and 1050 MHz.
4A-10. ALTERNATE OUTPUT LEAKAGE TEST

RF leakage is verified by measuring the induced signal in a two-turn loop with the
Measuring Receiver.
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REQUIREMENTS

The output signal leakage must induce less than I ¢V into a l-inch diameter two-turn
loop, 1 inch away from any surface of the generator as measured into a 50-ohm receiver.

TEST EQUIPMENT
Measuring Receiver
Two-Turn Loop

Type-N Termination
A screen room may be required depending on the RF environment.

REMARKS
This test is an alternative to the Output Leakage test.

Failing this test indicates a problem feed-through filter or improper mechanical
assembly, i.e., loose screws, and/or damaged or misplaced gaskets.

The Measuring Receiver is used to measure the UUT leakage relative to a 1 uV reference
established at each frequency.

PROCEDURE

a. Connect the UUT 10 MHz OUT to the 10-MHz timebase input of the
Measuring Receiver.

b. Set the UUT REF INT/EXT switch to INT.
¢. Program the UUT to the Instrument Preset State, [RCL] [98].
d. Program the UUT to ~107 dBm.

e. Connect the Measuring Receiver sensor to the UUT RF OUTPUT.

f. Set the Measuring Receiver to make relative level measurements to the -107
dBm signal applied.

g. Disconnect the sensor from the UUT, and terminate the UUT RF OUTPUT
with the Type-N Termination.

h. Connect the two-turn loop to the Measuring Receiver sensor.

i. Program the UUT to +13 dBm.

j.  Verify the instrument leakage is less than 107 dBm (I pV) as indicated by the
Measuring Receiver by moving the Two-Turn Loop over the UUT surface ata
distance of one inch from the UUT.

k. Repeat steps d through j at 550 MHz, 850 MHz, and 1050 MHz.

4A-11. HARMONIC AND SPURIOUS TEST

Using a spectrum Analyzer, the level of the harmonic and spurious signals are compared
to the desired signal at various programmed frequencies.
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REQUIREMENTS

RF harmonics <-30 dBc; spurious (non-harmonic) <-60 dBc for offsets >10 kHz,
frequency > 0.IMHz.

TEST EQUIPMENT

RF Spectrum Analyzer

PROCEDURE

a. Connect the UUT RF QUTPUT to the Spectrum Analyzer input.

b. Program the UUT to [RCL] [9][8]. Then program the Generator to +13 dBm.

¢. Program the UUT to 0.4 MHz

d. Set the Spectrum Analyzer controls to display the UUT output signal and its
harmonics (at least three harmonics wherever possible). Be careful not to
overload the Analyzer input. Overloading the Analyzer causes it to generate
harmonics, thus invalidating the test.

e. Verify that all the harmonics are more than 30 dB below the fundamental signal.

f. Repeatsteps c through e for UUT frequencies of 50 MHz, 240 MHz, 300 MHz,
500 MHz, and 750 MHz.

g. Program the UUT to 185 MHz.

h. Verify the spur at 245 MHz is < -60 dBc.

i. Program the UUT to 244 MHz.

j. Verify the spur at 312 MHz is < -60 dBc.

k. Program the UUT to 244.99 MHz, 0 dBm.

Set the Spectrum Analyzer controls for the appropriate reference level, center
frequency, span, and resolution to display the UUT signals and spurs

frequencies with appropriate noise floor and signal resolution for the following
steps.

1. Verify the spurs at the offsets of 20 kHz, 30 kHz,35kHz, and 40 kHz are <C
~60 dBec.

2. Verify the spurs at the offsets of | MHz and 10 MHz are < -60 dBc.

Program the UUT level to I dBm with the EXT AM on at 30% modulation
(no external modulation input is applied).

Verify the spurs at 10 MHz, 20 MHz, and 30 MHz are < ~60 dBc.
Verify the spurs at 800 MHz, and 1044.99 MHz are < -60 dBc.
Program the UUT to 600 MHz, 0 dBm, EXT AM modulation off.
Verify the spur at 300 MHz is < 60 dBc.

i)
h

e ke
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4A-12. MODULATION TESTS

These tests use the Modulation Analyzer to verify modulation accuracy and residual and
incidental modulation of the UUT. The modulation distortion is verified by measuring
the demodulated output of the Modulation Analyzer with a Distortion Analyzer. The
internal modulation osciliator frequency is measured using the Frequency Counter on the
demodulated output of the Modulation Analyzer. Table 4A-2 lists the requirements.for
the modulation tests. :

REMARKS

Failing this performance test indicates the need for repair and/ or recalibration of the
associated circuitry.

Where residual noise affects the Modulation Analyzer measurements accuracy, apply
correction methods provided by the Modulation Analyzer manufacturer.

The UUT settings in this procedure are chosen to provide a strong confidence of the
modulation performance of the UUT throughout its range. However, performance also
may be checked at other instrument settings if desired.

TEST EQUIPMENT

Modulation Analyzer

Distortion Analyzer

Frequency Counter

Low-Frequency Synthesized Signal Generator (LFSSG)
DVM

HFSSG-JF 6080A

Table 4A-2. Modulation Test Requirements

REQUIREMENTS

PARAMETER SPECIFICATION

MOD FREQ <23% at 0.4 or 1 kHZ for 20 to 30°C; add +0.1%/5°C outside this range.

AM ACCURACY <:(2% + 4% of setting) for internal rafes and depths of 80% or less, and peak
amplitudes of +13 dBm or less.

AM DISTORTION «1.8% THD up to 30% AM <8% to 70%, <5% 10 90%, at internal rates; except for
frequencies >9850 MHz at levels >8dBm, then <3% to 70% AM, <5% to 90% AM.

RESIDUAL AM <0.1% rms (-60 dB¢) in a 0.05-kHz to 15-kHz bandwidti.

INCIDENTAL FM <0.3 im for internal rates and <30% AM.

M ACCURACY <t7% for rates of 0.3 kMz to 20 kHz, and >100 Hz deviation, at frequencies

: >0.4 Mbiz.

FM DISTORTION <1% THD for rates of 0.3 kMz to 20 kHz, and »100 Hz deviation, at frequencies
»0.4 MHz.

RESIDUAL FM rms in 0.3-kMz 0 3-kHz Band:

B061A: <6 Hz for 245 MMz {0 511.99889 and <12 Hz sisewhere.
8060B: <10 Mz for 245 MHz 1o 511.90989 and <20 Hz elsewhere.

rms in 0.058-kkz to 15-kHz Band:
B061A: <9 Hz for 245 Mz to 511.99999 and <18 Hz eisewhere.
BOBOR: <22 Mz for 245 Mz 10 511.99999 and <40 Hz eisewhere.

INCIDENTAL AM <1% AM at 1-kHz rate and for deviation <50 kHz.
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PROCEDURE

1.

3.

Internal Modulation Oscillator Frequency Test

a.

b.

f.

g.

Connect the UUT RF OUTPUT to the Modulation Analyzer input.

Connect the Modulation Analyzer modulation output to the Frequency
Counter input.

Program the Modulation Analyzer to measure AM depthin a0.05-kHz to
15-kHz bandwidth.

Program the UUT to [RCL][S}8]. Program the UUT for90% INT AM ata
1-kHz rate and a level of ++1 dBm.

Verify that the Counter reads between 970 and 1030 kHz.
Program that the UUT to a modulation frequency of 400 Hz.

Verify the Counter reads between 388 Hz and 412 Hz.

Internal AM Accuracy Test

a.

b.

C.

d.

Measure the mean AM depth, (+PEAK plus -PEAK)/2, with the
Modulation Analyzer.

Verify that the mean AM depth is between 84.4% and 95.6%.
Program the UUT to a modulation frequency of I kHz.

Verify that the mean AM depth is between 84.4% and 95.6%.

AM Accuracy and Distortion Test

a.

Connect the output of the LESSG to the UUT MOD INPUT and the DVM
(use a BNC T connector).

Program the UUT for a frequencyof 0.4 MHz, 1 dBm level,and EXT AM at
309 AM depth.

Program the LFSSG for 1 kHz at 0.7071V rms as measured by the DVM.

Connect the modulation output of the Modulation Analyzer to the input of
the Distortion Analyzer.

Set the Distortion Analyzer to measure the THD of the 1-kHz modulation
signal.

Verify that the mean AM depth (+PEAK plus -PEAK)/2, is between 26.8%
and 33.2%,.

Verify that the THD is less than 1.5%.
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h.

L

Program the remaining combinations of RF frequency, level, and AM
depth listed in Table 4A-3. For each combination, verify that the mean AM
depth is between the allowed limits and that the THD is less than the allowed
limit, which depends on programmed depth, as shown in Table 4A-4:

Disconnect the LFSSG from the UUT.

4. Incidental FM Test

a.

b.

Program the UUT for 30% INT AM at 1 kHz, at 1050 MHz, and 10 dBm.

Program the Modulation Analyzer to measure peak FM deviation in a 0.3~
to 3-kHz bandwidth.

Verify the incidental M is less than 300 Hz.
NOTE

It may be necessary to compensate for residual noise effects using the
procedure presented in the Modulation Analyzer manual.

5. Residual AM Test

a.

b.

C.

Program the UUT to 100 MHz, +7 dBm, and no modulation,

Program the Modulation Analyzer to measure rms (or average) AMina
0.05-kHz to 15-kHz bandwidth.

Verify the residual AM is less than 0.19 rms (or 0.09% average).

6. FM Accuracy and Distortion Test

a.

Connect the output of the LFSSG tothe UUT MOD INPUT connector and
the DVM (use a BNC T connector).

Program the Modulation Analyzer to measure peak FM in a 0.05-kHz to
20-kHz bandwidth.

Program the UUT frequency to 245 MHz, 7 dBm, 99.9 kHz deviation, and EXT
FM.

Set the LESSG to 10 kHz and adjust its level so the DVM reads 707.1 mV
rms.

Set the Distortion Analyzer to measure distortion at 10 kHz.

Verify that the Modulation Analyzer reading is between 93 kHz to 107 kHz, the
THD is less than 1% as the UUT frequency is stepped up to 1045 MHz in
50-MHz steps. (Tip: use the instrument FRE(S2) STEP feature.)

Set the LFSSG to 0.4 kHz and adjust its level so the DVM reads 707.1 mV
rms.

Program the Modulation Analyzer to measure FM in a 0.05-kHz to 3-kHz
bandwidth,
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Table 4A-3. AM Test Conditions

FREQUENCY LEVEL AM
(MHz) (d8m) (%3
0.4 1 30

70
90
e 30
70
90
244.9 1 70
o0
7 70
90
245 1 70
90
7 70
90
512 1 70
g0
7 70
90
1056 1 70
90
7 70
90
Table 4A-4. AM Depth Range
PROGRAMMED MEAN AM DEPTH(X) MAXIMUM
DEPTH (%) MIN. MAX. THD (%)
30 26.8 33.2 1.5
70 65.2 74.8 3
90 84 .4 95.6 5

i. Set the Distortion Analyzer to measure distortion at 0.4 kHz.
j.  Verify that the Modulation Analyzer reading is between 93 kHz to 107 kHz, the

THD is less than 1% as the UUT frequency is stepped down to 245 MHz in 50-MHz
steps.

k. Program the UUT to 9.99 kHz deviation.

I Verify that the Modulation Analyzer reading 1s between 9.3 kHz and 10.7
kHz.

m. Program the UUT to 0.999 kHz deviation.

n. Verify that the Modulation Analyzer reading is between 0.93 kHz and 1.07
kHz.

NOTE

It may be necessary to compensate for residual noise effecis using the
procedure presented in the Modulation Analyzer manual,

¢. Disconnect the LFSSG from the UUT.
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7. Incidental AM Test

a.

C.

Program the UUT for 50-kHz deviation, INT FM only,at 1 kHz, alevel of 7
dBm and a frequency of 11 MHz.

Program the Modulation Analyzer to measure peak AM in a 0.3-kHz to 3-
kHz bandwidth.

Verify that the incidental AM is less than [%.

8. Residual FM Test

a.

ta

Program the UUT for a frequency of 10.03999 MHz at +7 dBm and no
modulation.

Program the HFSSG to 11.53999 MHz and 1.0 dBm.

Connect the HFSSG output to the Modulation Analyzer external LO input
connector.

Program the Modulation Analyzer to measure average FM in the .3 10 3 kHz
bandwidth.

Verify that the Modulation Analyzer reading is less than 10 Hz for the 6061A and

~ less than 18 Hz for the 6060B.

Verify that the Modulation Analyzer reading is less than 10 Hz average for the
6061A and less than 18 Hz average for the 6060B at the following UUT fre-
quencies (program the external LO to a frequency 1.5 MHz higher than the UUT
frequency in each case):

89.03999, 90.03999, and 244.03999 MHz

Verify that the Modulation Analyzer reading is less than 5 Hz average for the
6061A and less than @ Hz average for the 6060B at the following UUT frequencies
(program the external LO to a frequency 1.5 MHz higher than the UUT frequency
in each case):

319,364, and 511 MHz

Verify that the Modulation Analyzer reading is less than 10 Hz average for the
6061A and less than 18 Hz average for the 6060B at the following UUT fre-
quencies (program the external LO to a frequency 1.5 MHz higher than the UUT
frequency in each case):

512.002, 639.002, 640.002, 729.002, 730.002, 889.002, and 1049.002 MHz

Verify that the Modulation Analyzer reading is less than 16 Hz average for the
6061A and less than 40 Hz average for the 6060B at the UUT frequencies in step
h. (programming the HFSSG 1.5 MHz greater than the UUT).

Verify that the Modulation Analyzer reading is less than 8 Hz average for the
6061A and less than 20 Hz average for the 60608 at the UUT frequencies in step

o
o
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1. Verify that the Modulation Analyzer reading is less than 16 Hz average for the
6061 A and less than 40 Hz average for the 6060B at the UUT frequencies in step
f.

4A-13. VSWR TESTS
These tests use a VSWR bridge and a Spectrum Analyzer to verify VSWR of the UUT.

REQUIREMENTS

The output VSWR is less than 1.5:1 for output leveis <+1 dBm; < 2:1 elsewhere.
TEST EQUIPMENT REQUIRED

VSWR bridge

RF Spectrum Analyzer

High Frequency Synthesized Signal Generator (HFSSG)

REMARKS

The UUT settings in this procedure are chosen to provide confidence in the VSWR
performance of the UUT throughout its range. However, performance also may be
checked at other attenuator settings.
PROCEDURE
1. Low Frequency Band at Low Level Test

a. With the unit turned on, reset the UUT by selecting [RCL] {9] [8].

b. Program the UUT to | MHz at +0.9 dBm.

¢. Select special function Fixed Range on the UUT by pressing [spcl] [9] {1].

d. Using the EDIT function on the UUT, edit the amplitude to -30.1 dBm.
Verify that the UNCAL annunciator illuminates.

NOTE

This procedure leaves the output attenuators set as they would be for a +0.9
dBm output level, but uses the electronic control to turn down the RF level
coming out of the UUT.

e. Connect the UUT to the Device Under Test port of the VSWR Bridge.

f.  Connect the Spectrum Analyzer to the RF OUT port of the VSWR Bridge.

g Connect the HFSSG to the RF IN port of the VSWR Bridge.

h. Program the HFSSG to 10 MHz at +13 dBm.

i. Setthe Spectrum Analyzer to display approximately 10 - 250 MHz and set
the Reference Level to +10 dBm.
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4A-20

Step the HFSSG from 10 to 240 MHz in 5. MHz steps. Locate the frequency
at which the reflected signal (displayed by the spectrum analyzer) is
maximum and record this level. This is the point with worst-case VSWR.

Disconnect the UUT from the VSWR bridge and record the new level.

Calculate the Return Loss {difference) between the two recorded levels. The
difference must be at least 14 dB (14 dB of Return Loss = 1.5:] VSWR).

Mid and High Frequency Bands at Low Level Test

2.

b.

Program the UUT to 250 MHz at +0.9 dBm.

Using the EDIT function on the UUT, edit the amplitude to -30.1 dBm.
Connect the UUT to the Device Under Test port of the VSWR Bridge.
Set the Spectrum Analyzer to display approximately 245 - 1050 MHz.

Step the HFSSG from 250 to 1050 MHz in 5 MHz steps. Locate the
frequency at which the reflected signal is maximum and record this level.

Disconnect the UUT from the VSWR bridge and record the new level.

Calculate the Return Loss between the two recorded levels. The difference
must be at least 14 dB.

Mid and High Frequency Bands at High Level Test

a.

b.

Program the UUT to +10 dBm.
Using the EDIT function on the UUT, edit the amplitude to -30 dBm.
Connect the UUT to the Device Under Test port of the VSWR Bridge.

Step the HFSSG from 250 to 1050 MHz in 5 MHz steps. Locate the
frequency at which the reflected signal is maximum and record this level.

Disconnect the UUT from the VSWR bridge and record the new level.

Calculate the Return Loss between the two recorded levels, The difference
must be at least 9.5 dB (9.5 dB of Return Loss = 2:1 VSWR).

Low Frequency Band at High Level Test

Program the UUT to 1 MHz at +10 dBm.
Using the EDIT function on the UUT, edit the amplitude to -30 dBm.
Connect the UUT to the Device Under Test port of the VSWR Bridge.

Set the Spectrum Analyzer to display approximately 10 - 250 MHz.
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Step the HFSSG from 10to0 240 MHz in 5 M Hz steps. Locate the frequency
at which the reflected signal is maximum and record this level.

Disconnect the UUT from the VSWR bridge and record the new level.

Calculate the Return Loss between the two recorded levels. The difference
must be at least 9.5 dB.

Reset the UUT by selecting [RCL][9718].
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Section 4B
Access Procedures

4B-1. INTRODUCTION

The information in this section describes the general access procedures for the following
major module assemblies.

Front Section

Rear Section

A2A1 Synthesizer PCA

A2A4 Output PCA

AZAS Attenuator/ RPP Assembly
A2A2VCO PCA

Access to other assemblies is straightforward; and therefore, other assemblies are not
detailed in this manual.

4B-2. LOCATION OF MAJOR ASSEMBLIES
The location of the major assemblies of the Signal Generator is illustrated in Section 8.

Information on exchanging modules is presented in Section 4D.

4B-3. ACCESS INSTRUCTIONS
Access instructions for each module of the Signal Generator are provided in the following
paragraphs. Before performing any disassembly of the Signal Generator, remove the

power cord from the rear panel power receptacle and remove the exterior top and bottom
instrument covers.

To install the assemblies, reverse the disassembly steps. Be certain the pin connectors and
filter sockets are straight when replacing the boards.

4B-4. Removing the Front Section
I. Disconnect the MOD INPUT wire W1 at the module connector located at the
front of the Attenuator module.

2. Disconnect the front panel display ribbon cable at the controller.

3. Remove the decals from both front panel handles. Removing the decals ruins
them; new decals should be instalied to maintain a proper instrument
appeararnce.

The part number for the decal is listed in Section 5.

4. Remove the five flathead screws from each front panel handle.

4B-1
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4B-5.

Removing the Rear Section
Disconnect the Synthesizer, Controller, and Attenuator power cable at the
power supply.

If the High-Stability Reference option is installed, disconnect the oscillator
power cable from the Auxiliary power supply.

Remove the IEEE-488 Interface Assembly from the back of the instrument rear
panel.

Remove the inside part of the 10 MHz OUT and the REF IN BNC connectors.
Remove the decals for both rear panel handles. Removing the decals ruins them;
replace with new decals to maintain a proper instrument appearance. The part

number for the decal is listed in Section 5.

Remove the five flathead screws from each handle and swing the rear panel
assembly out from the Signal Generator.

If you need to completely detach the rear panel assembly fromthe Generator,
unfasten the front panel power switch.

4B-6. Removing the A2A1 Synthesizer PCA

I

4B-7.

1.

4B-8.

1.

Remove the number 6 screws holding the top shield cover. (The number 10
screws are adjustment access screws and need not be removed.} Remove the
shield cover.

Remove the number 6 screws holding the board, and then carefully remove the
board.

Removing the A2A4 Output PCA
Remove the number 6 screws holding the bottom shield cover. (The number 10
screws are adjustment-access screws and need not be removed.) Remove the
shield cover.

Remove the plug-in coupling capacitor between the Output and the VCO
boards.

Remove the number 6 screws holding the board, and then carefully remove the
board.

Removing the A2A5 Attenuator/RPP Assembly
Disconnect the SMA connector at the Attenuator that leads to the RF output.

2. Disconnect the control harness from the Relay Driver/ RPP PCA.

3.

4B-9.

L.

4B-2

Remove number 6 screws holding down the assembly.

Removing the A2A2 VCO PCA
Remove the number 6 screws holding the bottom shield cover. (The number 10
screws are adjustment-access screws and need not be removed.) Remove the
shield cover.
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2. Remove the plug-in capacitor that couples the Qutput board to the VCO.
3. Remove the cabie from the VCO to the Qutput board.

4. Remove the number ¢ screws holding the assembly, and remove the board.
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Section 4C
Calibration Adjustments

4C-1. INTRODUCTION

The adjustment procedures for the Generator are described in the following paragraphs.
The recommended test equipment for calibration is denoted by an A in Table 4A-1.

Adjustment procedures for the Power Supply, Output, and Synthesizer, assemblies are covered
in this section. Modulation indicator adjustments are also included in this section. Adjustment
procedures for the High-Stability Reference and Medium-Stability Reference options are given
in Section 6.

4C-2. SAFETY
This is a Safety Class I instrument. It is provided with a protective earth terminal.

Warnings and cautions are for your protection and to avoid damage to the equipment.
Please take them seriously.

WARNING

BECAUSE SOME SERVICE PROCEDURES DESCRIBED HERE ARE DONE WITH
POWER APPLIED TO THE SIGNAL GENERATOR AND WITH PROTECTIVE
COVERS REMOVED, SERVICE SHOULD BEDONE ONLY BY TRAINED SERVICE
PERSONNEL WHO UNDERSTAND THE HAZARDS INVOLVED. WHERE SERVICE
CAN BE PERFORMED WITHOUT POWER APPLIED, THE SIGNAL GENERATOR
SHOULD BE UNPLUGGED FROM THE LINE POWER.

DO NOT INTERRUPT THE PROTECTIVE GROUNDING CONNECTION. TO DO
SO WOULD CREATE A POTENTIAL SHOCKHAZARD THAT COULD RESULT IN
PERSONAL INJURY. SECURE THE INSTRUMENT AGAINST UNINTENDED
OPERATION IF IT IS LIKELY THAT THIS PROTECTION HAS BEEN IMPAIRED.
USE ONLY 250V FUSES OF THE PROPER CURRENT RATING.

CAUTION

To avoid damage to the Generator, unplug the instrument before removing any
Printed Circuit Assembly.

4C-3. POWER SUPPLY ADJUSTMENT
This procedure covers the +37V adjustment, R3, onthe A3Al Power Supply PCA. Thisis
the only adjustment on the Power Supply PCA.

4C-1
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TEST EQUIPMENT

DMM

REMARKS

This adjustment is accessible through a hole in the bottom lip of the rear panel.
See Figure 4C-1 for the location of the power supply test points.
PROCEDURE

R3 is adjusted for +37V as measured at TPS.

1. Removethe UUT top and bottom instrument covers. Connect the DMM to TP3
with the ground lead (black wire) connected to the power distribution
connection point on the module plate.

2. Program the UUT to [RCL] [9][8]

3. Adjust R3 for a DMM reading of +37.00 £ 0.05V.

4. Verify the other supply voitages at the test points listed in the following:

TP Voltage Limits

11 14.5 to 15.7

3 14.5 to 15.7
2 -14.5t0 -15.7
4
1

4.85 10 5.20
17410226

NOTE
The voltage at TP1 depends on the line voltage. The limits shown are for a line
voltage exactly equal o the line voltage selector setting, i.e., 100, 120, 220, or
240V ac.

5. Remove the test leads, and reinstall the top and bottom instrument covers.

4C-4. EXTERNAL MODULATION LEVEL INDICATOR ADJUSTEMENT
This procedure covers the adjustment of the External Modulation Level Indicator, R16.

TEST EQUIPMENT
DVM
REMARKS

This adjustment is independent of other adjustments and assumes proper circuit
operation.

Adjustment R16 is located below TP1 on the rear of the Display PCA, just above the
POWER switch.
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AC-4

PROCEDURE
Adjust R16 for 0.98V at TPI.

1. Gain access to the rear of the Display PCA by removing the top instrument
COVET.

2. Connect the DVM to measure the dc voltage at TP1 relative to the chassis.
3. Adjust R16 for +0.9800 = 0005V dc.

4C-5. OUTPUT ASSEMBLY ADJUSTMENT
This procedure covers all of the adjustments on the A2A4 Output PCA, as foliows:

e Ievel DAC Offset, R309

¢ Modulation Oscillator Level, R419
® Detector Offset, R144

¢ AM Depth, R421

® RF Level R311

® Het Level, R227
These adjustments, as well as TP7, are accessible by removing the seven number 10 access

screws in the top module cover. Refer to Figure 4C-2 to identify the access screw
corresponding to a particuiar adjustment.

Any adjustment can be made independently unless it is noted that it interacts with
another adjustment. Interdependent adjustments must be done in the sequence presented.
If more than one adjustment is necessary, do them in the sequence presented.

4C-6. Level DAC Offset Adjustment
TEST EQUIPMENT

DVM
REMARKS

This adjustment is normally required only when U302 or any associated components are
replaced or when the adjustment has been changed or has shifted.

CAUTION

This adjustment directly affects the outpu! level and should not be adjusted
indiscriminately.

PROCEDURE

The Level DAC Offset, R309, is adjusted for 0 £0.5 mV at TP7 with the RF OUTPUT
turned OFF.
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4C-6

1. Gain access by removing the bottom instrument cover and removing the access
screws for TP7 and R309.

2. Program the UUT to [RCL][9)8], and program the RF OUTPUT to OFF.

3. Connect the DVM to measure the voltage between TP7 and the power
distribution connection point on the module plate.

4. Adjust R309 for an indication of +0 mV £ 0.5 mV.
5. Program the UUT RF OUTPUT to ON.
6. Replace the access screws.

4C-7. Modulation Oscillator Level Adjustment
This adjustment sets the modulation oscillator level.

TEST EQUIPMENT

Modulation
DVM
Low Frequency Synthesized Signal Generator (LFSSG)

REMARKS

The Modulation Oscillator Level adjustment, R419, is normally required only when
components in the modulation oscillator or modulation switching circuits have been
replaced or the adjustment has been changed or has shifted.

PROCEDURE

The AM depth, with internal modulation, is adjusted via R419 to equal the AM depth
with a I-volt peak external modulation signal as measured with the Modulation
Analyzer.

1. Gain access to the access screws for R419 by removing the bottom instrument
cover and the access screws for R419.

2. Connect the output of the LFSSG to the UUT MOD IN connector and the
DVM using a BNC tee.

3. Program the UUT 1o RCL 98, then program the UUT to 350 MHz, 7dBm, and
EXT AM at 90% AM depth.

4. Program the LFSSG for 1 kHz and a voltage of 0.7071V rms, as measured by the
DVM.

5. Connect the UUT RF OUTPUT connector to the Modulation Analyzer RF
input.

6. Program the Modulation Analyzer to measure + Peak AM in a 0.3-kHz to
15-kHz bandwidth.

7. Note the measured AM depth reading with the Modulation Analyzer.
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8. Turn off the UUT EXT AM control and turn on the INT AM control.
9. Program the UUT for 1000-Hz modulation frequency.

10. Adjust R419 for an AM depth equal to that noted in step g.

1. Turn off the UUT INT AM control.

12. Replace the access screw.

4C-8. Detector Ofiset Adjustment
This adjustment sets the detector offset voltage.

TEST EQUIPMENT
Power Meter and Sensor

REMARKS

The UUT must be operated at room temperature for at least one hour with the module
plate cover in place before continuing with this adjustment procedure. -

This adjustment is normally required only when components in the detector or detector

linearizer circuits have been replaced or when the adjustment has been changed or has
shifted. If the Detector Offset is adjusted, perform the AM Depth adjustment.

CAUTION

This adjustment directly affects the output level and should not be adjusted
indiscriminately.

PROCEDURE

The Detector Offset adjustment, R 144, is adjusted to provide a 20-dB change in output
power for a 20-dB change in the Level DAC with level correction disabled, and while
operating in fixed range.

1. Gain access for this adjustment by removing the instrument bottom cover.

2. Program the UUT to [RCL][9][8], then program the UUT to 350 MHz and 12
dBm.

3. Program the UUT to [SPCL]{8][1] and [SPCL][9] 1]. These special functions
disable all level correction and enable amplitude fixed-range.

4, Remove the Detector Offset adjustment access screw from the bottom module
plate cover.

5. Zero the Power Meter.
6. Connect the Power Sensor to the UUT RF OUTPUT connector.

7. Program the UUT to +12 dBm.
4C-7
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4C-8

8. Note the Power Meter reading.
9. Program the UUT for -8 dBm, using the EDIT keys.

10. Adjust the Detector Offset adjustment, R144, for a Power Meter reading 20 dB
+0.]1 dB below the reading obtained in step h.

11. Repeat the previous four steps until the difference between the power
measurements is 20 = 0.1 dBm. This adjustment should require three or fewer
iterations.

12. Program the UUT to +12 dBn, using the EDIT keys. Note the Power Meter
reading.

13. Program the UUT for +2 dBm using the EDIT keys. Verify that the Power Meter
reading is 10 dB %.2 dB below the previous reading.

14. Program the UUT for [SPCL] [0][0]. This enables amplitude level correction
and disables amplitude fixed range.

15. Disconnect the Power Sensor from the UUT, and replace the Detector Offset
adjustment acgess SCIew.

4C-9. AM Depth Adjustment
TEST EQUIPMENT

DVM

Modulation Analyzer
LFSSG

REMARKS

The UUT must be operated at room temperature for at least one hour with the module
plate covers in place before continuing with this adjustment procedure.

CAUTION

This adjustment directly affects the output level and should not be adjusted
indiscriminately.

This adjustment is normally required only when components in the AM signal processing
circuits have been replaced, or the adjustment has been changed or shifted. If this
adjustment is made, it is necessary to perform the RF Level adjustment after the AM
Depth adjustment has been made.

PROCEDURE

Adjust the AM Depth potentiometer, R421, for 90% AM depth as measured with the
Modulation Analyzer when the UUT is programmed to 90% AM.

1. Remove the AM Depth adjustment access screw from the bottom module plate
cover.
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2. Connect the output of the LFSSG to the UUT MOD IN connector and to the
DVM using a BNC Tee.

3. Program the UUT to [RCL][9]8], then program the UUT for 350 MHz, +!
dBm, and EXT AM at 90% AM depth.

4. Programthe LFSSGfor 1 kHz and avoltage of 0.7071 rms, as measured by the
DVM.

5. Connect the UUT RF OQUTPUT connector to the Modulation Analyzer input.

6. Program the Modulation Analyzer to measure AM + Peak, in a 0.05-kHz to
15-kHz bandwidth.

7. Alternately measure + PEAK and - PEAK and adjust the AM Depth
adjustment, R421, until the readings are symmetrical, about 90%.

8. Replace the AM Depth adjustment access screw.

4C-10. RF Level Adjustment
TEST EQUIPMENT

Power Meter and Sensor
REMARKS

The UUT must be operated at room temperature for at least one hour with the module
plate covers in place before continuing with this adjustment procedure.

This adjustment is required if any of the following events occur:

® The A2A4 Output PCA, or the A2ZAS Attenuator/ RPP Assembly has been
replaced.

® The AM Depth adjustment 1s made.

¢ The Level DAC or any associated components are replaced.

® The RF Level adjustment has been inadvertently changed or shifted.
CAUTION

This adjustment directly affects the output ievel and should not be adjusted
indiscriminately.

PROCEDURE

With the UUT programmed to +9 dBm, adjust the RF Level adjustment, R311, for
+9.dBm output as measured with the Power Meter. A

1. Programthe UUT to[RCL][9][8], then program the UUT to 350 MHz, +9dBm,
and turn all modulation OFF.

2. Zero the Power Meter.
4C-8
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3. Remove the RF Level adjustment access screw from the bottom module plate
cover.

4. Connect the Power Sensor to the UUT RF connector,

5. Adjust RF Level adjustment, R311, for a reading of exactly +9 dBm on the
Power Meter.

6. Replace the RF Level adjustment access screw.

4C-11. Het Level Adjustment
TEST EQUIPMENT

Power Meter and Sensor
REMARKS

The UUT must be operated at room temperature for at least one hour with the module
covers in place before continuing with this adjustment procedure.

This adjustment is normally required only when components in the het band circuits have
been replaced or when the adjustment has been changed or has shifted.

CAUTION

This adjustment directly afiecis the output level and should not be adjusted
indiscriminately.

PROCEDURE

With the UUT programmed to +9 dBm, adjust the Het Level adjustment, R227, for equal
output power at 100 MHz and 350 MHz.

1. Program the UUT to [RCL]{9][8], then program the UUT to 350 MHz and +9
dBm.

2. Zero the Power Meter.

3. Remove the Het Level adjustment access screw from the bottom module plate
COVEL.

4. Connect the Power Sensor to the UUT RF OUTPUT connector. Note the
Power Meter reading.

5. Program the UUT to 100 MHz.

6. Adjust Het Level adjustment, R227, for a reading equal to that previously
noted.

7. Replace the Het Level adjustment access screw,

4C-12. A2A1 SYNTHESIZER PCA ADJUSTMENTS
Each of the following adjustment procedures is independent; that is, they can be done
individually or in any sequence. Figure 4C-3 shows the top view of the module plate.
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The following are routine adjustments for the A2Al Synthesizer PCA:

L2

L2

L

-

R230 10-MHz Adjustment

R82 FM Cal Adjustment
R90 Low-Rate Deviation Adjustment
R87 FM Flamess Adjustment

The following only need adjustment if the associated circuits are repaired:

L]

4C-13.

149 20-kHz Notch Filter Adjustment

L50 40-kHz Notch Filter Adjustment

R104 and R125 VCO Clamp Adjustments

(206 800-MHz Oscillator Adjustment

C240 10-MHz Lock-Range Centering Adjustiment

FM Adjustments

TEST EQUIPMENT

Modulation Analyzer

LFSSG

DVM

REMARKS

The FM Cal adjustment, R82, sets the overall deviation accuracy, whereas the Low-Rate
Deviation adjustment, R90, equalizes the low and high rate deviation. The FM Flatness
adjustment, R87, equalizes the deviation across the band from 0.2 to 10 kHz.

PROCEDURE

The FM deviation of the UUT, as measured with the Modulation Analyzer, is adjusted to
agree with the programmed deviation at 10-kHz, 0.2-kHz and 0.5-kHz rates by adjusting
R82, R90, and R87, respectively.

L.

Remove the instrument cover and the FM CAL, FM Flatness and Low-Rate
Deviaion access screws from the cover of the module plate.

Connect the output of the LFSSG to the UUT MOD IN connector and to the
DVM using a BNC tee.

Connect the UUT RF QUTPUT to the Modulation Analyzer input.

Program the Modulation Analyzer to measure FM + peak. No fiiters should be
active.

Program the UUT to the [RCL][9][8]. Then program the UUT t0 385.5-MHz, 7
dBm, EXT FM, 99.9-kHz deviation.

Program the LFSSG to 10 kHz and 0.7071V rms as measured by the DVM.
Adjust R82 for 100.0 kHz, as measured by the Modulation Analyzer.
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8. Program the LFSSG t0 0.2 kHz and 0.7071V rms, as measured by the DVM.
9. Adjust R90, the low-rate deviation for 100.0 kHz, as measured on the
Modulation Analyzer.
10. Program the LFSSG to 500 Hz, and adjust R87 for 100.0 kHz as measured on
the Modulation Analyzer.
11. Repeat steps 6 through 9 until the deviation flatness is 100.0 kHz = 0.3 kHz.
12. Turnthe UUT EXT FM off, and note the Modulation Analyzer peak deviation
(noise) reading.
13. Turn the UUT EXT FM on.
14. Program the LFSSG to 10 kHz and 0.7071V rms as measured by the DVM.
15. With the Modulation Analyzer, alternately measure +peak and -peak FM, and
adjust R82 so the readings are symmetrical, about 99.9 kHz plus the noise noted
in step 12.
4C-14. 20-kHz and 40-kHz Notch Filter Adjustments
TEST EQUIPMENT
RF Spectrum Analyzer
LFSSG
REMARKS

These adjustments are normally not required unless 149, 150, C123, C99, C124, Cl260r
C125 are replaced, or unless the Generator has been subjected to severe usage.

PROCEDURE

The 20-kHz and 40-kHz Notch Filter adjustments, L49 and L30, are adjusted for
sideband level nulls using the R¥ Spectrum Analyzer.

1.
2.

Remove the instrument and the module plate top covers.

Connect the LFSSG to TP56 (high) and TP36 (low) using clip leads.
Program LFSSG to 20 kHz and 0.2V rms, terminated.

Connect the UUT RF OUTPUT to the RF Spectrum Analyzer input.

Program the UUT to 300 MHz and +13 dBm.

Adjust the RF Spectrum Analyzer to display the signal centered on the display.

Set the span to 10 kHz/division and 1-kHz bandwidth. The 20-kHz sidebands

should be visible.

Adjust 1.49 to minimize the 20-kHz sidebands.
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4C-14

9.

Program the LFSSG to 40 kHz.

10. Adjust L50 to minimize the 40-kHz sidebands.

4C-15. VCO Voliage-Clamp Adjustment, R104 and R125
TEST EQUIPMENT '

Frequency Counter

DMM

REMARKS

The VCO voltage-clamp adjustment is normaily required when either the A2A2 VCOPCA or
the A2A.1 Synthesizer PCA has been replaced or when either of these assemblies has been
subjected to repair or modifications.

PROCEDURE

The UUT PLL is disabled to cause the VCO frequency to be at the limits of its range.

1.
2.

9.

Remove the instrument and module plate top covers of the UUT.

Connect the UUT rear panel 10 MHz OUT to the Frequency Counter 10-MHz
reference input, and connect the UUT RF OUTPUT to the Frequency Counter input.

Program the UUT to [RCL]{9][8], 500 MHz and +13 dBm.

Using a clip lead, carefully short TP14 o ground to cause the VCO to go to the upper
frequency Limit.

Adjust R104 for 540 MHz = 1 MHz.
Remove the shorting clip lead from TP14.
Program the UUT for 250 MHz (still at +13 dBm).

Using the clip lead, carefully short TP35 to ground to cause the VCO to go to its lower
frequency limit. The measured voltage at TP44 should be approximately 1.7V.

Adjust R125 for 237 MHz £1 MHz.

10. Remove the shorting clip lead from the UUT.

NOTE

On earlier units, adjustment R125 was not present. In these cases the frequency
measured in step 9 should be less than 240 MHz.

4C-16.

800-MHz Oscillator Adjustment

TEST EQUIPMENT

Frequency Counter

DMM



MAINTENANCE
CALIBRATION ADJUSTMENTS

REMARKS

This adjustment is normally not required unless components in the 800-MHz oscillator
are replaced or the Generator has been subjected to severe usage.

PROCEDURE

The PLL control voltage operating point is adjusted to 16V while the loop is
phase-locked. :

1. Remove the instrument and the module plate top covers.
2. Program the UUT to [RCL] [9][8]; then, program 200 MHz.
3. Connect the DMM to measure voltage between TP53 and the chassis.

4. Adjust C206 for 16.0V £+ 0.5V.

4C-17. 10-MHz Lock-Range Centering Adjustment
TEST EQUIPMENT

Frequency Standard

Low Frequency Synthesized Signal Generator (LFSSG)
Oscilloscope
BNC Tee

REMARKS

The UUT reference output and the LFSSG signal are viewed simultaneously on the
oscilloscope for frequencies near the limit of the lock-in range. The 10-MHz crystal
oscillator is adjusted for a stable display on the oscilloscope at both upper and lower
limits. The external reference input level to the Generator is reduced to determine
sensitivity.

PROCEDURE

. Remove the Generator top cover and the 10-MHz adjustment access screw from
the the module plate. (See Figure 4C-3 C240 for 10-MHz adjustment location.)

2. Connect the frequency standard to the reference input of the LFSSG.

3. Connect the LFSSG output to the oscilloscope vertical input channel 1 using a
BNC tee, and then connect the cable to the UUT 10 MHz IN using a cable less
than three feet in length.

4. Connect the UUT rear panel 10 MHz OUT to oscilloscope vertical input
channel 2.

5. Program the LFSSG to 10 MHz and 0 dBm.

6. Set the UUT rear panel REF INT/EXT switch to EXT.

4C-15
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7. Set the vertical controls of the oscilloscope to display both the LESSG output
and the UUT 10-MHz signal. Set the triggering to channel 1, and adjust the
timebase for 0.1us/div.

8. Edit the LFSSG to 150 Hz above 10 MHz (10.00015 MHz).

9. If the signals are unlocked, adjust C240 for a Jocked condition. Verify the
UNCAL indicator 1s not lit.

10. Adjust C240 clockwise until the two waveforms are not synchronized (break
lock). Verify the UNCAL indicator is flashing. Turn C240 counterclockwise to
the first stable, locked point.

11. Edit the LFSSG to 150 Hz below 10 MHz (9.99985 MHz).

12. Verify Locked Condition: Two wave forms synchronized and UNCAL indicator
is not lit. :

13. Program the LFS5G to 10 MHz.

14. Reduce the level of LFSSG until the signals displayed on the oscilloscope
indicate an unlock condition.

15. Increase the LFSSG level until the oscilloscope display first indicates the
locked-point. Verify that this level is less than 300 mV peak-to-peak as measured
with the oscilloscope.

4C-18. Reference Frequency Adjustment, R230
TEST EQUIPMENT
Frequency Standard Oscilloscope

REMARKS

The accuracy of the reference frequency adjustment depends on the accuracy of the Frequency
Standard.

The Generator may be equipped with either Option -130 High-Stability Reference, or Option
-132 Medium-Stability Reference.

Skip the following procedure if the UUT is equipped with the High-Stability Reference or
Medium-Stability Reference, and use the adjustment procedures in Section 6 of this manual.

PROCEDURE

The UUT reference waveform is viewed on the Oscilloscope while triggering on the Frequency
Standard. The 10-MHz adjustment R230 is adjusted for a stationary display.

1. Removethe instrument top cover and the 10-MHz adjustment R230 access screw from
the module plate cover.
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Connect the UUT rear panel 10 MHz OUT to the Oscilloscope vertical input.
Connect the Frequency Standard output to the Oscilloscope external trigger input.

Set the UUT rear panel REF INT/EXT switch to INT, and set the vertical controls of
the Oscilloscope to display the UUT 10-MHz signal.

Set the Oscilloscope for external triggering, and adjust the timebase for 0.1 ps/div.

Adjust R230 for a drift of less than one cycle per second.
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Section 4D
Troubleshooting and Repair

4D-1. INTRODUCTION

Usually, the Generator is most easily repaired by identifying the defective module and
replacing it through the Module Exchange Program. Alternately, you may wish to
troubleshoot down to the component level and replace the defective part. This section of
the manual provides the necessary information for both repair methods.

After any module repair or replacement, the information and adjustments in the following
paragraphs - particular to the module - should be completed, followed by the appropriate
performance tests of the Generator. Signal Generator problems are generally cansed by operator
error, out-of-spec performance, or by catastrophic failure. The correction strategy is different
in each case.

Although most operator errors are detected and indicated, some are not, and therefore,
may be mistaken for an out-of-spec condition. Those operator errors that are detected are
indicated with either a steady or flashing “‘UNCAL’ indicator. Consult the Generator
Specifications in Table 1-1 and Section 2 in this manual for more information on
Generator operation.

Out-of-spec performance is usually corrected by performing the appropriate adjustment
procedure(s). Use the Performance Tests to determine which parameters need
adjustment. Refer to adjustment paragraphs in this section for more information.

If the problem is not an operator error and is not corrected by adjustment, the Generator
has a catastrophic failure. Then the task is to isolate the fault and make appropriate
repairs. The UNCAL and self-test failure codes usually provide a good indication of the
cause of the problem. Using the Performance Tests in this situation may help to
determine which parameters are not affected.

4D-2. MODULE REPLACEMENT

This repair method involves identifying and replacing the problem module. The
replacement module may be obtained using the Module Exchange Program or from your
spare module stock, which may then be restored using the Module Exchange Program.

Use the information in the Troubleshooting section to diagnose the problem. To help you
identify the problem module, you may call your local Fluke Technical Center for
troubleshooting assistance. Once the Fluke service technician believes the problem
module is identified, a replacement module can be shipped prepaid by an overnight air
carrier.

4D-1
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After the operator verifies that the replacement module corrects the problem, return the

defective module using the shipping container and including the prepaid return shipping
papers and label.

NOTE

The Attenuator, Output, and VCO assemblies are individually calibrated, and
the correction data are stored in the associated calibration EPROMS.

CAUTION
If any of these assemblies needs calibration or if any non-field replaceable part

needs repair, order a replacement using the Module Exchange Program.

To order areplacement module, use the part number for the assembly shown in Table 4D-1, and
specify a Module Exchange part. The following paragraphs describe the available exchange
modules, and how to adjust the Generator, if necessary, after installation. For removal
procedures, refer to Access Procedures located in Section 4B of this manual.

Table 4D-1. Moduie Exchange Assembiies

ATA1 Display PCA 738608
AZA1 Synthesizer PCA 798173
AZA2 VCC PCA 788017
A2A4 Cutput PCA 798157
AZAB Attenuator/RPP Assembly 752667
AZASAS Relay Driver/RPP PCA 752818
AZA8 Non-Volatile Memory PCA 744094
A3A1 Power Supply PCA 744052
A3A3 [EEE-488 Interface Assembly 774562

4D-3. Power Supply PCA, A3A1
The Power Supply PCA comes complete with the 5V regulator, A1U3, its socket, and a
set of insulated washers for all of the chassis-mounted regulators.

No adjustment is required after installation of the new PCA, but the power supply
voltages should be verified, using the last step of the Power Supply Adjustment procedure
in Section 4C of this manual.

4D-5. Synthesizer PCA, A2A1

After the new Synthesizer PCA has been installed, perform the FM CAL, VCO CLAMP,
and 10-MHZ adjustments as described in the Synthesizer Adjustment Procedure in
Section 4C of this manual. Perform any other adjustments related to the options.

4D-6. VCO PCA, A2A2

The VCO PCA comes with its associated VCO Calibration EPROM. This EPROM
replaces the old one installed onthe A2A7 Controller PCA (U23). After installing the new
VCO PCA, the FM CAL and VCO CLAMP adjustments should be done. These
adjustments are presented under the Synthesizer Adjustment procedure given in Section
4C of this manual.
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A plug-in coupling capacitor is used to interconnect the VCO and Qutput PCAs, thus
eliminating the need for a soldering iron when replacing this assembly.

4D-7. OQutput PCA, AZ2A4

The Output PCA comes with its associated Output Calibration EPROM (U24). This
EPROM replaces the old one installed on the Controller PCA. After installing the new
Output PCA, perform the Level DAC Offset, the RF Level, the Het Level, and the FM
CAL Adjustment procedures given in Section 4C of this manual.

A plug-in coupling capacitor is used to interconnect the VCO and Output PCAs,
eliminating the need for a soldering iron when replacing this assembly.

4D-8. Controlier PCA, A2A7

The Controller PCA comes without the three calibration EPROMs, Therefore, it is
necessary to move these EPROM:s from the old to the new Controller. Remember to set
the option status switch. No adjustments are required.

4D-9. Display PCA, A1A1

After installing a new Display PCA, perform the Modulation Indicator Adjustment
given in Section 4C of this manual.

4D-10. Attenuator/RPP Assembly, A2A5

The Attenuator/RPP Assembly comes complete with the housing, Attenuator/RPP PCA, Relay
Driver/RPP PCA, and a matching Attenuator Calibration EPROM. The matching EPROM
replaces the Attenuator Calibration EPROM on the Controller PCA at reference location U26.
After the new Attenuator/RPP assembly is installed, perform the RF Level Adjustment
procedure on the A2A4 Output PCA asexplained in the Calibration Adjustments section of this
manual. If desired, the Relay Driver/RPP PCA can be ordered separately through Module
Exchange, and no adjustments would be necessary.

4D-11. [EEE-488 Interface Assembly, A3A3
IEEE-488 Interface Assembly comes complete with panel, frame, and connector and is ready
to plug in. No adjustments are required after installation.

4D-12. Non-Volatile Memory PCA, A2A8
The Non-Volatile Memory PCA requires soldering the unconnected battery terminal to
the PCA prior to installation. The PCA requires no adjustment after installation.

4D-13. PARTS REPLACEMENT

An experienced technician should be able to isolate the defective component and replace
it after reading the information presented in Section 3, the Theory of Operation and the
troubleshooting information contained in this section. The Schematics are presented in
Section 8 (Section 6 for the options) of this manual.

Most parts are replaced using ordinary methods. The parts requiring special attention are
the chip components located on the A2A2 VCO PCA. The chip components should be

4D-3
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replaced using a 600°F soldering iron, such as an Ungar 50T7 with a number 76 heater
and a number 88 tip, and 2% silver solder paste, such as Eiectro Science Fabrication SP -
37D1 or similar wire solder.

4D-14. TROUBLESHOOTING

To isolate a fault, it is important to note the conditions under which the symptoms are
observed and if the symptoms change with different states of the instrument, such as
different RF bands or levels, only when FM is on, only under remote control, etc.

If the symptom is a blank front panel or no response to keystrokes, the fault ismost likely
a digital problem or a power supply problem. If the power supply and cables are good, go
to the digital troubleshooting paragraphs in this section.

If the front panél appears to function properly, but the RF output isabnormal or there is
a flashing ‘UNCAL’ indication, the cause is likely an analog circuit problem (although it
could be a control problem).

A properly operating front panel indicates that the majority of the Controller circuitry is
functional. It is possible, however, that a digital control problem could exist and cause the
RF output to be incorrect. If a digital problem 1s suspected, go to the Digital and Control
troubleshooting paragraphs after checking the power supply.

4D-15. Service Special Functions

There are several special function self tests that can be used to assist the technician in
troubleshooting the Generator. A few of the special functions used during troubleshooting are
described in the following paragraphs. For a complete list of all special functions, see Table 2-4.

& Special Fanction 03, Display Check

The front panel displays can be checked any time by pressing the [SPCL] [0] [3] keys. When
this is done the microprocessor lights all display segments. This test is terminated by pressing
any key on the instrument.

®  Special Function 04, Key Check

Check the normally open front panel keys by pressing the [SPCL] [0] [4] keys. For each key
pressed, the code is displayed in the FREQUENCY display field. Pressing [CLR/LCL ] key exits
this check. The test will time out after approximately 8 seconds if no keys are pressed.

CAUTION

This special function is intended as a troubleshooting tool to check the
operation of the digital circuitry and the latches on the analog assemblies.
Since the Generator is programmed to an abnormal state, its output is turned
off by programming fuli attenuation.

® Special Functions 83 Through 86 Alternate Attenuators

Special functions 83 through 86 program alternate 24-dB Attenuators. The
alternate 24-dB attenuators are normally used only when low levels are
programmed too low to be verified with a power meter during service. These special
functions zllow the alternate attenuators, A242L through A245L, toc be
programmed one at a time, thus keeping the level high. The first 24-dB attenuator,
denoted A241L, is automatically programmed for levels between ~-17.0 dBm and
—11.1 dBm with AM off. These special functions allow the other attenuators, A242L
through A245L, to be programmed in the same range.
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These special functions also turn off relative amplitude, amplitude fixed range, and
all modulation; and turn RF and level correction on. If the level is not in the
specified range, -12 dBm will be programmed. Any new entry that normally
programs the attenuators causes the default (normal) attenuators to be
programmed.

4D-16. UNCAL Conditions

There are two hardware fault detectors, the unlock detector on the Synthesizer PCA, and
the unleveled detector on the Output PCA. These two fault detectors are constantly
monitored by the Controller, and if asserted, cause a flashing UNCAL indication. The
detectors are also used during the seif test to check the general operationof the Generator.

It is very important to interrogate and note the UNCAL code if there 1s an UNCAL
indication.

If the unit has a UNCAL condition, interrogate the UNCAL code by pressing the
[STATUS] key and interpret the code (see Table 2-5 in this manual). Take note if the code
indicates that either UNLOK or UNLVL conditions have been asserted. Other codes
denote overrange or underrange conditions (operator errors) that should be cleared but
are not pertinent to troubleshooting.

Usually the unleveled UNCAL code indicates a problem on the Qutput PCA, whereas a
unlocked UNCAL code indicates a problem on the Synthesizer PCA. Be aware that it is
possible to have an Unleveled UNCAL condition due to a problem with the Synthesizer
PCA that is not detected by the UNLOK detector.

It is a good idea to check for a different UNCAL code when other RF bands, levels or
functions (FM or AM) are selected for a more complete analysis of the symptoms. For
example, if the code indicates that UNLOK is asserted only with FM on, and not with FM
off, it may be indicating an overmodulation condition. See Table I-1. Signal Generator
Specifications, for the FM limitations.

4D-17. Self Test/Error Codes Description

The self test is started whenever the Generator is turned on. It may also be started by
[SPCL] [0][2]. If the Generator fails any of the self tests, the self-test failure report is
displayed until any key is pressed. The self-test report can also be displayed by [SPCL]
[1][1]. The report is presented in four ficlds as shown in Table 4D-2.

A minus sign in the Frequency Display indicates that the self test was aborted by a front
panel entry.

The four groups (denoted by the A’s, B’s, C’s and D’s) in the self-test report correspond to
different test categories. These tests are described below, including a tabulation of the Generator
instrument state and the test codes that result if any test fails to achieve the expected result.
Multiple error codes in one field are summed together.

Table 4D-2. Self Test Display Field

MODULATION FREQUENCY AMPLITUDE

A A A -1 B! BB [ B IV Dy b D

4D-5
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Example: Code 220 = 200 and 020.

Understanding how these tests are done can provide more meaning to the results and can assist
in understanding how they relate to other symptorms. A successful self test is reported with all
ZEeros.

During the self test, the step attenuator is programmed to maximum attenuation and the
internal frequency reference is selected. The analog circuit tests make use of the unleveled
(UNLVL) and unlocked (UNLOK) status detectors, whereas the digital circuit tests make
use of write/read techniques.

4D-18. AAA FIELD

AAA is the result of the AM and FM tests. During these tests, level correction is applied. During
the four AM tests, a normal AM depth, which should produce a leveled condition, and an
abnormally high AM depth, which should provide an unleveled condition, is set for each
modulation frequency. During the two FM tests, a normal FM deviation is set, which should
produce a locked condition, and then an abnormally high deviation is set, which should produce
an unlocked condition. Table 4D-3 shows the AAA Field AM and FM tests.

4D-19. BBB FIELD

BBB is the result of the synthesizer tests. In the first three test steps, the Synthesizer
assembly’s main PLL operation is verified by programming a large change in frequency.
This should cause a momentary unlocked condition that should clear as the frequency .
settles to the new frequency.

Table 4D-3. AAA Field AM and FM Tests

ARA FREQ LEVEL AM MOD FREQ KV M 24 EXPECTED
(CODED {(MRZ} (RN} (€9 {HZ) pAC DAC RANGE RESULTY
G0t 1050 10.7 39 400 nfa n/a nfa Leveled
00z 1050 14 127 400 nl/a n/a nfa Unleveled
004 1050 10.7 20 1600 n/a n/a n/a Leveled
010 1050 14 127 1000 n/a n/a n/a Unleveled
020 280 -10 nfa 400 Normai | 1023 4 Locked
040 280 =10 n/a 400 1023 1023 &4 Unlocked

In the next three steps, the synthesizer is checked by programming 225 MHz, which is
outside the normal operating frequency range, and should result in an unlocked
condition. Then 385 MHz is programmed, which should result in a locked condition.
Next 550 MHz is programmed, which is again outside the normal range, and should
result in unlocked condition.

Finally, all frequency reference circuitry is turned off, which should produce an unlocked
condition, and then turned on, which should produce a locked condition. Table 4D-4
shows the BBB Field test results.

4D-20. CCC FIELD

CCC is the result of the digital tests. The [EEE-488 is verified by writing data to the IEEE-438
chip, A3A3U1, then by reading it back and checking for the expected response. Each memory
location of the Non-Volatile RAM is checked with a checksum.
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Table 4D-4. BBB Field Test Results

MAX.
BBB SYNTH. FREQ. WALT XOENL EXPECTED
(CODE) {MHZ)> (Ms) BIT RESULT
o1 245 120 Iy tocked
(02 525 5 0 Unlocked
004 825 95 0 Locked
010 225 120 0 Unlocked
020 385 120 0 Locked
040 550 120 0 Untocked
100 385 120 1 Unlocked
200 385 200 0 Locked

The Generator RAM is verified by writing data to each memory location and checking
that the same data can beread back. Both the off-chip RAM (U25) and the on-chip RAM
(U1) are tested in this manner. The RAM test is only done during the power-on self test.
The data in each of the three calibration EPROMSs; VCO (U23), Output (U24), and
Attenuator {U26), are summed and compared with a checksum.

The data in each word of the two program EPROMSs (U21, 22) are successively summed
and rotated by two. The result of this procedure is compared with a checksum for each
EPROM. Table 4D-5 shows the CCC field results.

4D-21. DDD FIELD

DDD is the result of the Output filter tests. During these tests, the levelis programmed to
+13.0 dBm with level correction applied. The low-pass filters on the A2A4 Output
assembly are tested by setting the frequency near the high end of each of the four half-
octave non-het bands and checking for a leveled condition. Then, the frequency is set
above the cutoff frequencies of two of the filters, and the output is checked for an
unleveled condition. Table 4D-6 shows the DDD field Results.

Tabte 4D-5. CCC Field Test Results

ccc DIGITAL TEST
(CODED
001 IEEE-488 test
¢z Nen~volatile memory test
004 RAM test
010 Attenuator calibration EPROM checksum
020 Cutput calibration EPROM checksum
G40 Synthesizer calibration EPROM checksum
100 Lower program EPROM checksum
200 Upper program’ EPROM checksum

Table 4D-6. DDD Field Test Resulls

DDD FREQ EXPECTED
(CODE) {MHEZ) HIbL HAOCTH RESULT

001 349.99999 0 4 leveled
002 511.99999 0 0 leveled
004 729.99999 1 W, Llevelied
010 1050.00000 1 1 leveled
020 490.00000 0 1 unleveled
040 1024.00000 1 0 uniteveled

4D-7
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Table 4D-7. Band, Filter, and Frequency Programming Data

QUTPUT FREQUENCY (F ) | MIOL HAOCTH | HETL | SHETH | SYNTH. FREQ (F))
0.01 =~ 244.99999 MHz 1 1 0 1 (800 + F )/ 2
245 = 349.99999 Mz 0 1 1 0 Fo ©

350 - 511.99999 MHz 0 0 1 0 Fo

512 - 729.99999 Mz 1 0 1 0 Fo /2

730 - 1050.00000 Mz 1 1 1 0 Fo / 2

1 = TTL High

0= TIL Low

4D-22. Check Output Signal :

At this point, check the Generator output signal with a Spectrum Analyzer or a Counter
at various frequencies on each of the three RF bands and at the state where an UNCAL
condition exists. If the frequency is incorrect or erratic, check the power supply first. Go
to the Synthesizer troubleshooting paragraphs if the power supply functions properly.
Table 4D-7 shows the band, filter, and frequency programming data for the output
frequency (at the source).

4D-23. Auxiliary Power Supply

The Auxiliary Power Supply consists of the A3Al Power Supply PCA and the A3A2TI
transformer mounted together with a bracket. The power supply is electrically
preadjusted and needs no adjustment after installation.

The Spectrum Analyzer can also be used to check to see if the modulation functions are
generally working. If a modulation problem exists, go to the appropriate AM or FM
troubleshooting paragraphs after checking the power supply.

If the frequency is stable and correct, but the output level is abnormal, the problem is
most likely in the Output PCA. Check the power supply; then go to the Level
Troubleshooting paragraphs in this section of the manual,

Armed with a clear knowledge of the symptoms and the conditions under which the UUT
fails, the next task is to isolate the problem. Remove the top and bottom instrument
covers and visually inspect the interior for loose cables, connectors, etc. Also be alert for
the characteristic odor of burned resistors, etc.

WARNING

DO NOT INTERRUPT THE PROTECTIVE GROUNDING CONNECTION. TO
DO SO WOULD CREATE A POTENTIAL SHOCK HAZARD THAT COULD
RESULT IN PERSONAL INJURY. SECURE THE INSTRUMENT AGAINST
UNINTENDED OPERATION {F IT IS LIKELY THAT THIS PROTECTION HAS
BEEN IMPAIRED. USE ONLY 250V FUSES OF THE PROPER CURRENT
RATING.

WARNING

BECAUSE THE PROCEDURES DESCRIBED HERE ARE DONE WITH
POWER APPLIED TO THE SIGNAL GENERATOR AND WITH PROTECTIVE
COVERS REMOVED, TESTING SHOULD BE DONE ONLY BY TRAINED
SERVICE PERSONNEL WHO UNDERSTAND THE HAZARDS INVOLVED.
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CAUTION

To prevent damage to the Generator, turn off the instrument before removing
any PCAs.

4D-24. Check Power Supply Voltages
CAUTION

To prevent damage to the Generator, turn off the instrument before
disconnecting any power distribution cables.

Check all power supply voltages. Table 4D-8 gives the expected dc and ripple voltages at
key test points. If one supply voltage is unusually low, this could indicate an abnormal
load on that supply due to a fault. To isolate the fault, check the abnormal voltage before
and after disconnecting (one at a time) the power cable to the Controller, Synthesizer,
Attenuator, and the cable from the Controller to the front panel.

Table 4D-8 lists the typically dc and ripple voltages (relative to ground connection on the
module plate) at the key test points of the A3Al Power Supply PCA. These
characteristics apply for [RCL] [9][8].

The unregulated dc and ripple voltages are those expected with a line voltage of 120V ac
at 60 Hz. The dc voltages are expected values as measured with a digital voltmeter with
respect to the power supply ground connection on the module plate.

The ripple voltages are expected values as measured with an oscilloscope with respect to
the power supply ground connection on the module plate, and are the peak-to-peak
values of the 120-Hz waveform.

The characteristics of the unregulated +18V relay supply depend directly on the line
voltage and the load (the state of the instrument). For example; at 120V ac:

® At50 MHzand 13 dBm, Vdcis typically 19.0V with .25V (peak-to-peak) ripple.

® At 50 MHz and RF off, Vdc is typically 20.0V with 0V ripple.

Table 40-8. Power Supply Characteristics

UNRFGULATED VOL.TAGES REGULATED VOLTAGES

SUPPLY

aTp V de Ripptel(Vpp) /TP V dc Ripple{mVpp)
+37 S 47 g.5 5 26.9 to 37.1 2
+15 8yn 11 14.5 to 15.7 8.5

7 22 0.5
+1S OUt 3 1 . H "
-15 8 -23 0.2 2 ~14.5 to ~15.7 "
+5 10 9 1 4 4,75 to 5.25 1
+18 1 23 0.35 None None None

4D-9
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4D-25. DIGITAL AND CONTROL TROUBLESHOOTING

If the symptoms indicate a digital or control problem, the following suggestions may help
you isolate the fault to a particular functional circuit. In this manual, refer to the
schematic diagrams in Section &, and refer to Section 3 for the Theory of Operation.

First, verify that all assemblies are receiving the correct voltages from the power supply.

The most obvious symptom of failure in the Controller assembly is a blank front panel. A
properly operating front panel indicates that most of the Controller circuitry is
functional. If the front panel is totally blank or unresponsive to any keystrokes, the
microprocessor kernel should be checked first. See the paragraphs entitled
Microprocessor Kernel in this section.

If the front panel is operating correctly but the RF output is incorrect, determine if the
fault is on the Controller side of connector P101. The control to most of the audio and RF
analog circuitry passes through P101 via buffers U15 and U16 on the A2A7 Controller
PCA.

4D-26. Contro! Activity

This can be checked by verifying data activity on the data and address lines of P101.
Program the bright digit for 100-Hz resolution in the FREQUENCY display. While
pressing the EDIT [+] key, observe with an oscilloscope the activity on P101. Pressing
one of the EDIT keys sends bursts of frequency and level control data through the
buffers.

Although it is difficult to determine if the data, (BD0-7) and address (BAB0-2) signals on
P10l are valid at any given time, the most common failures seen at this point are totally
inactive signals. Between bursts, the data and address signals are in the high impedance
state (tri-stated). Be careful not to confuse this high impedance state with total inactivity.
Observing these signals on a known good unit may be helpful.

If signals are found to be totally inactive, inspect the buffer control signals on U15 (pin 1),
and U16 (pins I and 19) of the A2A7 Controller PCA. If the buffer control signals are
active, check the buffer inputs that correspond to the inactive outputs. If the inputs show
activity, replace the buffer and again check the signals. If, however, the inputs to the
buffers are also inactive, trace the signals back and determine the fault Jocation.

If all data and address signals show activity and their timing roughly corresponds to the
select signals BSELOL and BSELIL, assume for now that the Controller is sending the
correct data and continue on,

4D-27. Latch Control

Use the [SPCL][1][51 keys to check each available latch on the RF circuit boards to verify
that the correct data is reaching them. Passing this test isa good indication that the faultis
not in the Controller.

If an IEEE-488 Bus Controller is available, additional bit-level control of the hardware is
available by using the monitor commands (see Section 2). These commands allow youto
directly program the DACs, or read and write data to any desired location.

4D-28. Microprocessor Kernel

Connect an oscilloscope probe to the external clock input of A2A7 Ul pin 2. There
should be a symmetrical 10-MHz square wave with an adequate TTL logic level. If the
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signal deviates from this description, refer to Section 3, Theory of Operation, in this
manual to assist you in troubleshooting the clock oscillator circuit.

4D-29. Power Reset

Connect an oscilloscope probe to the RESET input (pin 22) of Ul. The signal should
generate a low to high transition on power-up and remain high during normal operation,
Turning the power on and off generates active low reset pulses to U1, If a problem with
the reset circuit is suspected, refer to Section 3, Theory of Operation, and troubleshoot
the reset circuitry.

4D-30. Microprocessor Inpuis

Input pins to Ul, CRUIN (pin 13) , INTI (pin 15), HOLD (pin 18), NMI (pin 21), and
READY (pin 23), should all be high. If any of these signals are not high, correct the fault
before continuing on.

4D-31. |EEE-488 Interrupt

Verify that the IEEE-488 Interface interrupt signal, IEINTL, is in the inactive (high)
state. If IEINTL is active, either troubleshoot the interface to the IEEE-488 Interface
PCA, or temporarily bend out pin 14 of Ul and tie it to +5V.

After completing the above steps, there should be activity on the address, data, and
control lines as the microprocessor executes instructions,

4D-32. Microprocessor Bus

The dynamic nature of microprocessor bus circuitry makes it very difficult to verify the
data transmitted at any given time. However, most common bus faults show recognizable
symptoms. Look at each of the data (D0 to D7), address (A0 to A15), and bus control
(CLKOUT, DBINL, WEL, MEML) signals with an oscilloscope.

Suspect inactive signals or signals that enter invalid logic states. Also compare the driver
inputs and outputs of buffered signals. A combination of observation and experience is
helpful here. An ohmmeter or a pulse generator may be useful in further investigating
suspected signals.

4D-33. Address Decoder

Several levels of address decoding are used to select all the memory and I/ O devices. The
inputs to the address decoders come from the buses and present challenges similar to
troubleshooting the buses. A suggested approach is to first choose a decoding pathto a
particular device or group of devices. Start at the highest level of decoding, and one at a
time verify that each part in the path is good.

4D-34. Display and Controls

If the display shows signs of activity, but has missing or bright digits or segments, the
problemis mostlikelyin U18 onthe A2A7 Controlier PCA or on one of the datalatches
or drivers on the A1Al Display PCA. If the display is blank and the Controller is
operational, check the various power supplies and the display blanking circuitry on the
AlA1 Display PCA.

Two special function-service tests are available to test the front panel indicators and keys.
[SPCL][0]3] keys check the front panel displays by lighting all segments. This test is
aborted by pressing any key on the Generator.

The [SPCL] [0][4] keys allow all normally open keys to be checked. As each key is
pressed, its row and column address is displayed in the center of the FREQUENCY
display field. Sec Table 4D-9 for the address codes for each key. This test i1s exited by a
clear entry.
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Table 4D-9. Address Codes for the Front Panel Keys

KEY CODE
CEXTAMI 1
LEXTFM] 2
LINTAM] 4
CINTFM] 5
{400/10003 )
{FREQ] g
CAMPL] 10
[AM] 11
CFMl 12
fspcLl 13
LSTEP] 14
73 15
[41 16
£l 17
£ol 18
£ST0] 19
£83 2D
£sl 21
£21 22
£.3 23
{RCLD 24
£9] 25
L6l 26
3] 27
£-3 28
[SEQ] 29
{MHz {V] i
CkHz [V] 31
[Hz juvl 32
STEPLvI 33
LdB(md] 34
%3 35
fCLRILCL] (Exit Test)
STEP{®] 37
EDITI€] 38
EDITI+] 40
EDITIw] 41
EDITE»] 43
{STATUS] 45
RFCON/OFF1 46
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4D-35. SYNTHESIZER TROUBLESHOOTING

NOTE

All frequencies mentioned are synihesized; hence they are exact (coherent with
the 10-M Hz reference), unless noted as approximate.

If the Generator level is inaccurate or an unleveled condition exists, then the A2A4
Output PCA is probably at fault. If an unlock condition exists, the problem is in the
A2A1 Synthesizer PCA. If the output frequency is in error or erratic, there is likely a
problem with the A2A1 Synthesizer PCA. However, if the unlocked condition only
occurs when using an external reference, the problem is probably in the Sub-Harmonic
Reference circuitry.

If the unlocked condition exists with REF INT/EXT set to INT, be sure no signal is
applied to the REF IN connector. An external signal applied (while operating on internal
reference) can cause the main loop to unlock.

Next, check to see if the Generator frequency is stuck high or low. A good way to do thisis
to check the dc voltage at TP44. If it is around 1.5V, go to the Reference Circuitry Check
in the following paragraphs.

if the voltage is around 22V, the problem is associated with the main PLL, i.e., VCO,
UHF binary divider, buffer amplifier, SSB mixer, triple-modulus prescaler, or N-Divider.

Table 4D-10 shows the characteristics of the signals at the various test points on the
Synthesizer PCA. The range of the signal and the expected value for a typical instrument
state are given. The values in the TYPICAL column are for the UUT programmed to
160.11999 MHz, INT FM on at 1 kHz, and 99.9 kHz deviation.

4D-36. Reference Circuitry Check

There should be a 10-MHz square wave at US55 pin 12. If there is no signal at this point,
the problem is in the internal 10-MHz crystal oscillator. The frequency should change as
R230 is adjusted. The DC voltage at TP 57 should vary from 4 to 6 volts as R230 is
adjusted. If there is an external signal connected, with the switch set to EXT, there should
be a TTL signal at U67 pin 11. The same signal should appear at U68 pin 3. If either of the
enhanced stability options is present, with the switch set to INT, there should also be a 10
MHz TTL signal at U68 pin 3. If the loop is locked, there should be a stable DC voltage at
the output of the loop amp, U69 pin 6.

Table 4D-11 shows the relationship between various reference frequency configurations
and the control of the reference circuitry.

4D-37. Main Phase Lock Loop

If the voltage at TP44 is around 22V, connect a variable power supply to TP41. This
allows the frequency of the VCO to be controlled directly. Use a Spectrum Analyzer or
Counter to monitor the Generator output.

Program the UUT to 640 MHz. If the power supply can be adjusted to obtain an output
frequency of about 640 MHz, the VCO is probably OK; proceed to the next paragraph. If
the power supply cannot be adjusted to obtain about 640 MHz output frequency,
troubleshoot the VCO or the circuitry between TP41 and TP44,
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4D-14

Table 4D-10. Synthesizer PCA Test Points

TEST | SIGNAL RANGE TYPICAL FUNCT ION
POINT| TYPE
TP1 RF 245 to 525 MH:z 480.0359995 MHz; ALL frequency digits
-7 éBm
TP2 GROUND
TP3 RF 245 to 525 MHz 4£80.059995 MHz; ALL fregquency digits
+4 dBm
TB7 GROUND
P11 | TTL 20 to 39.995 kHz | 39,995 kHz 10-K, 1-K, 100-.
and 10-Hz Digits
P12 | TTL 1 to 1.99975 MHz | 1.99975 MHz 10-K, 1=K, 100-.
and 10-Hz bigits
TP13 | GROUND
TPt4 | TTL 1 MHz (ALJ 1 MHz 1=MHz and Lower digits
TP1S I TTL (.02 to 1 MHz 20 kHz
™6 (TTL 12 to 26 MHz 24 MHz ALl frequency digits
TP17 | RF 245 to 525 MHz 480.02 MHz; =17 dBm| AlLL freguency digits
TP22 | AUDIC 0 to 0.7V rms 0.68V ras FM Deviation
TP23 | GROUND
TP24 | TTL 20 #MHz, 12.5 ns 20 Mz
(AH)
TP25 | TTL 20 MMz, 12.5 ns 20 MHz
(AH)
TP26 | GROUND
TP27 | TTL 10 1o 19.9975 MHz | 19.9975 Miz 10-K, 1-X, 100-
and 10—-Hz Digits
TP31 | GROUND
TP32 | AUDID 0 to 0.8V rms 0.31V rms fM beviation,
. ang Frequency
TP33 | AUDIO ¢ to 0.8V rms 0.31Y rms FM beviation.,
and Freguency
TP34 | L 28 0.5V 28V dc
TP3S | TTL 1 MHz 1 MHz 1-MHz Reference
TP36 | GROUND
TP37 | DC -1 to -6v -2.5V dc Fregquency
TP38 | TTL 1 MHz 200 ns (AH) {1 MHz 200 ns
TP39 | TTL 1 MHz 10 ns (ALD 1 MHz 10 ns
TP4G | pC 2 to 22V 10.2V dc Frequency
TP41 | DC 2 to 22V 9.7V dc¢ Freguency
TP42 | GROUND
TP43 | DL 2 to 22V 9.7V dc Frequency
TPL4 | DC 2 to 22V 8.6V dc Frequency
TPAS | GROUND
TP46 | TTL tow = unlocked TTL high
high = locked
TP4S | TTL 10 MHz 20 ns (ALY | 10 MHz, 20 nS
TPSG | TTL 10 MHz 10 MHz
TP51 GROUND
P52 | TTL 10 MHz 10 ns (ALY 110 ¥MHz, 10 nS
TP53 | DC T.5 #1V Above 245 MHz
16 +2v 16V de Below 245 MHz
PS4 | TTL 10 MHz 10 MHz
TP55 | RF 800 MHz 800 MHz; ~10 d8m Below 245 MHz
TP56 | INPUT To test low-
pass filters
NOTE: AH = active high
AlL = active low
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Table 4D-11. Frequency Reference Control

OPTION INSTALLED BIT
HIGH- OR MEDIUM-STABILITY INT/EXT RMUXDOH SHENL

NO INT 0 1

EXT 0 0

YES INT 1 1

EXT 4] 0
1 = TIL High
0 = TTL Low

Program the UUT to 320 MHz. If you can adjust the power supply to obtain about 320
MHz output from the VCO, the VCO and binary divider are probably GK; proceed to
paragraph 4D-41. If you cannot change the frequency, the problem is either the VCO, or
the UHF binary divider, Ul.

Check the signal at TP1. It should be the same as the output frequency. The level after the
buffer amplifier, Q3, Q4, at TP3 (use RF test cable) should be approximately +3 dBm.
The signal at TP17 should be a signal sideband signal with the lower sideband component
(the desired signal) at about -20 dBm. If the only signal is the carrier frequency (same
frequency as TP3), check the quadrature generator, and the sub-synthesizer circuitry.
The signal out of the triple-modulus pre scalar should be approximately 16 MHz (with
the output frequency set to approximately 320 MHz). The output of the N-Divider,
TP14, should be approximately 1 MHz.

As the UUT frequency is programmed, the frequency at TP14 should change, since the
divide ratio is being changed. 1f the frequency is not 1 MHz and/ or it doesn’t change, the
problem is probably with the N-Divider gate array, Ul7, or the interface to the
MICTOProcessor.

If both the reference (at TP35) and the N-Divider signals at the phase detector are 1 MHz,
the loop should lock when the operator removes the variable power supply. If the loop
does not lock, check the KNV voltage at TP37. With the Signal Generator programmed
to 320 MHz, TP37 should be approximately -2 to -3V. If this voltage is not correct, check
the DAC U27, latches U26 and U30, and op-amp U28. This voltage should also change as
the operator changes the Generator frequency.

If the KN DAC appears to function, the problem is with the phase detector. Reconnect
the variable power supply as before, and adjust the voltage for a approximately I-MHz
signal at U44 pin 3. With this frequency slightly above I MHz, TP38 should be high and
TP39 should be low.

With this frequency slightly below | MHz, TP38 should beiowand TP39 should be high.
The only remaining circuitry is the loop amp U48 and the current source, U46, Q18, and

Q19.

Ifthe loop is locked, but the I-MHz, 10-MHz, or 100-MHz digits cannot be programmed,
the problem is either the N-divider or the interface to the microprocessor. If the 100-kHz
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or 10-kHz digit is inoperative or the frequency jumps as the I-MHz digit is programmed,
the problem is likely the triple-modulus prescalar. If the lower order (1-kHz, 100-Hz, 10-
Hz) digits cannot be programmed, the problem is the sub-synthesizer or single sideband
mixer.

4D-38. Sub-Synthesizer and HET (800 MHz), 40-MHz Loop

The frequency at TP24 and TP25 should be 20 MHz. The frequency at U64 pins 4 and 135
should be 40 MHz. If the 40-MHz signal is present, but not the 20 MHz, the problem is
most likely with Q4, Q35, U35, or U34. If the 40-MHz signal is in error, the problem is in
the 40-M Hz loop.

Check the frequency at the 40-MHz VCO, U64 pin 3. It should be 40 MHz. If it is not, lift
the op-amp end of R169, and connect it to a variable power supply set to approximately
6V. The signal at U64 pin 3 should be approximately a 40-MHz ECL level
(approximately 3.2V to 4.2V) signal. By varying the supply voltage, the frequency should
change. A similar signal should be present at U64 pin 2. Check toseeif U64 pin 11is ECL
low (approximately 3.2V).

The output of TTL buffer U65 pin 8 should be approximately 40 MHz. The output of the
divide-by-4, U66, should be approximately 10 MHz. Once again, if the frequency is
greater than 10 MHz, pulses should exist at TP52 and the output of op-amp U60 pin 6
should be low. If the frequency is below 10 MHz, pulses should exist at TP49, and the op-
amp should be high (approximately 24V). The loop should lock when the operator
reconnects R169.

1f the TP checks are all right and the 800-MHz oscillator is not locked when in the HET
band, the problem is either with the 800-MHz VCO, the divide-by-4 (U61), the divide-by-
5 (U62, U63), or the logic that controls the switched +5V.

Program the UUT to 320 MHz. The frequency at TP27 (the output of the sub-synthesizer
gate array U33) should be 10 MHz if the input signals are correct. The frequency at TP12
should be 1 MHz, and TP11 should be 20 kHz. There should be a 20-kHz sine wave at the
hot end of R33. The signals at the output of the active quadrature generator, Ul0 pin 8
and U10 pin 14 should be approximately 300 mv p-p sine waves that are 90° apart in
phase. Use a dual-trace Oscilloscope for verification.

The frequency at TP27 should change 500 kHz for a 1-kHz change in the programmed
frequency, and 50 kHz for a 100-Hz change, etc.

4D-39. FM Circuitry

Program the UUT to 500 MHz, INT FM, 99.9-kHz deviation, and I-kHz modulation
frequency. There should be a 2V p-p 1-kHz sine wave at TP22. Program 50-kHz
deviation, and the level should drop to 1V p-p. Reprogram the deviation to 99.9-kHz. The
level of the output of the KV DAC, U28 pin 7 will be approximately 0.9V p-p depending
on the FM correction value (KV) 1n the EPROM.

The signals at TP32 and TP33 should be approximately the same, depending on how R&7
is set. The output of the audio integrator should be about 1V p-p. To check the FM range,
program the UUT to 9.99-kHz deviation. The ac voltage at TP32 should drop to 10% of
the 99.9-kHz valve. Program 999-Hz, and the voltage should drop to 1% of the 99.9-kHz
value.

The INT/EXT FM selection is done on the A2A4 Output PCA. The controls are listed in
Table 4D-17.

Tables 4D-12 and 4D-13 provide FM range and FM DAC (10 bits) control information.
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Table 4D-12. FM Ranges

FM DEVIATION FM DEVIATION WITH FMRN
(Hz) LOW-RATE FM OPTION
{Hz)
0 - 999 0D - 99.9 1
1000 - 9990 100 -~ 999 2
10000 -~ 99500 1600 - 9.9%0 4

Table 4D-13. FM DAC Controf

FM DEVIATION FM DEVIATION WITH FM O ~9
{Hz) LOW RATE FM OPTION {Bits)
(Hz)
g - 99.9 FM Deviation /.1
0 - 999 100 - 999 FM peviation
1000 - 9990 1000 ~ 9,990 FM beviation /10
10000 - 99900 M Deviation /100

4D-40. LEVEL TROUBLESHOOTING

If the Generator level is inaccurate or an unleveled condition exists, the A2AS Qutput
assembly or the A2A6 Attenuator assembly is probably at fault. If an unleveled
condition exists, the problem is in the circuitry ahead of the detector. Go to the
paragraph in this section entitled Unleveled Condition.

If there is no unleveled condition, the problem is likely in the circuitry following the ALC
Loop, which includes the Attenuator/ RPP, the heterodyne circuit, and the output
amplifier, Q215. If the level problem only exists below 245 MHz, then troubleshoot the
heterodyne circuitry. If the problem is not frequency dependent and if the level is
accurate above +7 dBm but inaccurate below +7 dBm, then the A2AS Attenuator/ RPPis
at fauit.

4D-41. Output Assembly Test Point Signal Information

Table 4D-14 presents the nominal characteristics of the signals at the various test points
on the Qutput PCA. Not only the range of the signal, but also the expected value for the
Instrument Preset State [RCL] [9]1[(8], are given.

4D-42. ATTENUATOR LEVEL CONTROL

Table 4DD-15 lists the A2AS Attenuator/ RPP Assembly sections that are inserted in the
RF output path for the various level ranges of the generator. This information is usefulin
isolating a faulty section. The sections are labeled by the control line mnemonics at latch
127 on the Controller PCA. Note that the section is inserted in the RF output path when
there is no power applied to the relay.

If the Level problem exists above -+7 dBm, the through path (0 dB attenuation) of the
Attenuator may be faulty.

4D-43. Attenuator Check
Attenuator problems are most likely to be relay contact problems.

To isolate the faulty attenuator section, connect a power meter to the RF QOUTPUT
connector, and check the nominal levels per Table 4D-16 at both 0.2-MHz and 1050-
MHz frequency.
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Table 4D-14. Output PCA Test Points

TEST SIGNAL TYPICAL FOR SIGNAL
POINT TYPE RANGE RCL 98 PESCRIFPTION
TP1 RF 245 to 1050 MHz 300 MHz Qutput of mid/high
=18 to ~32 dBm -27 dBm bandswitch.
TPZ2 RE 245 to 1050 MHz 300 MHz Qutput of buffer
-10 to ~25 dBm -20 GBm amplifier.
TP3 RF 245 to 1050 MHz 300 MHz Qutput of switched
=13 to ~28 dBm -22 dBm Low-pass filters.
TP4 RF 245 to 1050 MHz 300 MHz Power—-splitter
=13 to ~33 dBm -2Z2 dBm output.
P5 RE 800 MHz No signal Het mixer LO
-8 dBm signal
TP6 detaudio =7 to 14V d¢ nominat 2V de Modulator control
voltage.
TP7 de+audio 0.04 to 3.0V dec nominal | 1.2V dc Leveling loop
contrel voltage.
TP8 dc+audic 0 to 2V d¢ nominal 0.63V dc petector diode
voltage.
TPY detaudio 400 or 1000 Hz, 400 Hz Modulation Osc-
0.71V rms 0.71V rms illator output.
P10 Ground
P de+audio 0 to 0.70V rms oV FM modutation
signal to Synth-
esizer.

The through-path operation of the A2A5 Attenuator/ RPP Assembly can be roughly
checked by removing the instrument and module bottom covers. Program the frequency
to 1 MHz and the level to +13 dBm. Measure (with a high-impedance probe and an RF
voltmeter or an oscilloscope) the level at P102 of the A2A4 Output PCA with a power
meter connected to the RF OUTPUT connector. If the voltmeter measures a nominal I'V
rms, but the power meter does not read +13 dBm, then the signal is not getting through the
A2ASA4 Attenuator/ RPP PCA, and the A2AS Attenuator/ RPP Assembly is at fault.

If the level problem is subtle rather than catastrophic, a more accurate check 1s required
to determine if the fault is the A2AS5 Attenuator/ RPP Assembly or the Output PCA.
Such a check is made by removing the A2AS Attenuator/ RPP Assembly, attaching an
adapter (6060A-4234; P/N 744177) to the interconnect point, and making power meter
measurements of the A2A4 Output PCA. Use [SPCL] [8][2] to disable the Attenuator
correction factors. The level at this point should be flat over 0.4 to 1050 MHz within
typically 0.2 dB and should agree with the programmed level within 2 dB.

If the problem has been isolated to the Output PCA and there are no self-test errors or
flashing UNCAL condition, the problem is probably in the circuits following the ALC
loop. If the problem is only in the Het band (frequency <245 MHz), check the Het band
switch and controls, the Het band circuits (mixer, filter, and ampilifier), and the local
oscillator signal (800 MHz, nominal-10 dBm at TP5). If the problem is at all frequencies,
check the output amp, Q215, and the Het/function switch and controls.
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Table 4D-15, Atienuator Level Controf

AMPLITUDE RANGE IN bBM ATTENUATOR SECTIONS INSERTER INDICATED BY X
AM Off AM On AGDBL [ATZDBL |A241L 1 A242L  A243 L AZ44L ] A2451
7.0  19.0 1.0 9.0
1.0 6.9 ~5.0 0.9 X
-5.0 8.9 -11.0 -5.1 X
~11.0  =5.1 -17.0 =-11.1 X X
-17.0 =~11.1 -23.1 =17.1 X
-23.1 =171 =-29.1 =23.2 X X
-29.1 =23.2 -35.1 -29.2 X X
-35.1 ~29.2 -41.1 =35.2 X X X
~41.1 ~35.2 ~47.1 =41.2 X X
=47.1 =41.2 ~33.2 ~47.2 X X X
«53.2 =47.2 -59.2 =53.3 X X X
~59.2 =583.3 -65.2 =59.3 X X X X
~65.2 -59.3 ~71.2 ~65.3 X X X
-71.2 —-65.3 “~77.2 =71.3 X X X X
~F7.2 ~71.3 -83.3 ~77.3 X X X X
-83.3 ~77.3 ~89.3 ~83.4 X X X X X
~89.3 -83.4 ~95.3 ~89.4 X X X X
~95.3 «89.4 | =101.3 ~95.4 X X X X X
~101.3 =95.4 | ~107.4 -101.4 X X X X X
-107 .4 ~101.4 | -113.4 -107.5 X X X X X X
-113.4 -107.5 | -119.4 -113.5 X X X X X
~119.4 ~113.5 | ~125.4 -119.5 X X X X X X
-125.4 -119.5 | -131.4 ~125.5 b4 X % X X X
~147.0 —=125.5 | -147.0 -131.5 X X X X X X X
Table 4D-16. Attenuator Levels
ATTENUATOR PROG LEVEL SPECIAL FUNCTION OBSERVED LEVEL
(NOMINALY
6dB +6dBm - +HcBm
1248 0dBm o 0dBm
24dB £} -12dBm -— -12dBm
24d8 £2 -12dBm 83 -1 2dBm
24dB £3 -1 2dBm B4 -1 2dBm
24d8 £4 ~12¢Bm 85 -12dBm
24dB £5 -12dBm 86 ~12dBm

4D-44. Unileveled Condition

If there are self-test failures and/ or unleveled indications, the problem is probably in, or
prior to, the ALC loop. If the problem is isolated to a specific frequency band (or bands)
and other bands work properly, check signalinputs and controls to the various filters that
precede the modulator. See Table 4D-7 Band, Filter, and Frequency Data for band
definition. If all frequency bands are affected, the leveling ALC loop or associated
controls and inputs are probably at fault.

TP6 (modulator control voltage) is a good place to monitor. With the instrument
programmed to 13 dBm, the voltage on TP6 should be between +2V and +8V dc (+4V
to +5V dc typical). Another place to monitor is TP7 (ALC control voltage). With the
instrument programmed to +13 d Bm, and the level correction disabled [SPCL][8][1], the
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voltage here should be approximately 1.6V dc. With the RF off, the voltageat TP7 should
be OV de.

When the problem is isolated to a specific area, use the schematic, Theory of Operation,
Test Point Chart, and normal troubleshooting techniques to isolate the faulit.

4D-45. AM TROUBLESHOOTING

The following paragraphs provide information that help the operator to trace an AM
problem to a specific circuit on the A2A4 Output PCA.

4D-46. Internal/External AM

If an AM problem exists, determine if the problem occurs with internal AM, external AM
or both. This check is done by connecting a 1V peak (2V p-p), 1-kHz signal source to the
external MOD INPUT of the UUT and measuring AM depth. Use a-Modulation
Analyzer. Program the UUT to external AM and then to internal AM at 1-kHz internal
modulation rate. The measured AM should agree with the programmed depth within a
few percent.

Tables 4D-17 and 4D-18 provide control information for modulation and modulation
frequency selection.

If the internal AM does not agree, but external AM is Ok, the Modulation Oscillator is
likely at fault. If external AM is bad, but internal AM is Ok, then the problem is
somewhere between the external MOD INPUT and the AM DAC.

If both the external and internal AM fail, the problem is likely being caused by either the
modulation signal-processing circuit or the leveling loop. To determine which circuit is
faulty, perform the following test.

Table 4D-17. Moduiation ON/OFF Control

INT AM EXT AM INTAML EXTAML

Off Off 1 1

Off On 1 0]

on Off G 1

on On G b

INT FM EXT ™M INTFML EXTFML FMENH
off off 1 1 0
off on 1 0 4
on Off 0 1 i
Cn on 0 0 1
1 = TT.. High

0= TTL Low

Table 4D-18. Modulation Frequency Control

FREQUENCY MFALOGLL
400 Hz o
1 kHz 1
1 = TTL High
0= TIL Low
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4D-47. ALC Loop Control Voltage
PROCEDURE

1. Connecta 1V peak (2V p-p), I-kHz signal source to the external MOD INPUT.
2. Program the UUT for 350 MHz, 7 dBm, 719% AM depth, and EXT AM ON.

3. Measure the ac and the dc voltage at TP7. The rms voltage should be nominally
50% of the dc voltage.

4. Program the UUT for 35% AM depth. The rms voltage should be nominally
25% of the dc voltage.

If the UUT fails this test, the problem lies somewhere between the EXT MOD input and
TP7 (ALC loop-control voltage). To further localize the problem, the same test can be
done by measuring the ac voitage at U302 pin 8 (input to level DAQC). If the measured ac
voltage does not change as programmed AM depth ischanged, eitherthe AM DACoorits
control is at fault. The AM DAC (A2A4U301) is an 8-bit DAC and is set to twice the
programmed AM depth, e.g., 180 for 96% AM.

If the UUT passes this test, then the ALC loop control voltage is correct, and the problem
1s in the ALC loop. A likely cause of excessive AM deptherror and harmonicdistortion is
detector non-linearity. The following test checks detector linearity.

4D-48. Detector Linearity
PROCEDURE

I. Install the piate covers and let the UUT warm up at room temperature for one
hour.

2. Program the UUT for 350 MHz, 12 dBm, modulation OFF.

3. Program [SPCL][8][1]and [SPCL][9][!1]todisable level correction and enable
amplitude fixed range.

4. Measure power witha powermeteratthe UUT RFOUTPUT. Note the reading.

5. Program the UUT for 2 dBm using the EDIT keys. The measured power should
be 10 dB = 0.2 dB below the reading noted in step 4.

6. Program the UUT for -8 dBm using the EDIT keys. The measured power
should be 20 dB #* 0.4 dB beiow the noted reading.

7. Program the UUT for [SPCL] {0][0].

If the UUT fails this test, the problem is likely to be in the detector or detector-linearizer
circuit. 1f the UUT passes the test, the problem is constrained to the other ALC loop
elements, and is likely to be a bandwidth problem associated with the loop amplifier or
the modulator or modulator-linearizer circuit.

4D-49. RPP Control

When servicing the A2A5A4 Attenuator/ RPP PCA, use the three dual-pin test points to
aid in the troubleshooting of the assembly. The RPP can be tripped (to the protect
position) by momentarily shorting the two points of TP1. It can be reset by momentarily
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shorting TP2. Shorting TP3 reduces the level required to trip the A2A5A4 Attenuator/
RPP PCA, so it trips on the Generator’s own output. This provides a convenient way to
verify the operation of the entire trip circuitry, although at a reduced trip level.

To check the trip function with TP3 shorted, it is best to program the Generator to an
output level of +10 dBm; then, program it for fixed amplitude range ((SPCLY9Y 1]). This
allows the level to be varied from a low value up to the maximum value without any
transients that might outherwise trip the RPP. Then, starting at a low level, such as -10
dBM (with the RPP reset), increase (EDIT) the UUT levelin 1 dB steps until the RPP
trips. RPP trip normally occurs between +10 and +15 dBm.









Section 5
List of Replaceable Parts

TABLE OF CONTENTS

ASSEMBLY NAME DRAWING TAEBLE FIGURE

NO. NOC. PAGE NO. PAGE
60608 Final Assembly 6060B T&BU 5-1 5-5 5-1 5-8
6061A Final Assermbly 6061A T&BU 32 518 52 5-21
AlA1 Display PCA 6060A-7611 5-3 531 53 5-32
A2A1 Synthesizer PCA 6060B-7617 - 54 533 54 5-39
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5-1. INTRODUCTION

This section contains an illustrated list of replaceable parts for the 6060B and the
6061A. Paris are listed by assembly; alphabetized by reference designator. Each
assembly is accompanied by an illustration showing the location of each part and its
reference designator. The parts lists give the following information:

« Reference designator

« An indication if the part is subject to damage by static discharge
* Description

* Fluke stock number

e Manufacturers supply code

« - Manufacturers part number or generic type

« Total quantity

+ Any special notes (i.e., factory-selected part)

CAUTION

A % symbol indicates a device that may be damaged by static
discharge.

5-2. HOW TC OBTAIN PARTS

Electrical components may be ordered directly from the manufacturer by using the
manufacturers part number, or from the John Fluke Mfg. Co., Inc. and its authorized
representatives by using the part number under the heading FLUKE STOCK NO. A fist
of manufacturers supply codes is provided at the end of this section. Parts price
information is available from the John Fluke Mfg. Co., Inc. or its representatives.

To ensure prompt delivery of the correct part, include the following information when
vou place an order:

« Fluke stock number

« Description (as given under the DESCRIPTION heading)

*  Quantity

« Refetence designator _

« Part number and revision level of the pca containing the part.
« Instrument model and serial number

5-3. MANUAL STATUS INFORMATION
The Manual Status Information table that precedes the parts list defines the assembly
revision levels that are documented in the manual, Revision levels are printed on the
component side of each pca.

5-4. SERVICE CENTERS

A list of service centers is located at the end of this section.
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MANUAL STATUS INFORMATION

REF OR ASSEMBLY NANME FLUKE PART REVISION
OPTION NO. NO. LEVEL
AtA1 Display PCA 738609 G
AZA1 Synthesizer PCA 792812 AG
A2A2 VCO PCA 748780 J
AZA4 Output PCA 798157 T
AZASA4 Attenuator/RPP PCA 752667 H
AZABAS Reiay Driver/RPF PCA 7528186 K
A2A7 Controfier PCA 798082 G
812485
AZAB Non-Volatle Memory PCA 744094 D
A3AY Power Supply 744052 L
A3ASAT IEEE-488 Interface PCA 774562 F
-130 High-Stability 744102 F
Reference PCA
-132 Medium-Stability 792788 D

Reference PCA
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Table 5-1. 6060B Final Assembly

N
REEERENCE FLUKE | MFRS MANUFACTURERS 10710
DESIGNATOR DESCAIPTION STOCK | SPLY PART NUMBER orviI

NG | CcODE OR GENERIC TYPE §
A LAL ¥ DISPLAY BCA 738609 | 29336 {TIBE0S 1
A 12 % SWITCH PWB TREE81 | 895336 728591 1
A ZAL 4 SYNTHESIZER PCA 72812 | 89536 §752812 1
A 2n2 4 vco PCh 748780 | 889536 (748780 1
A ZRE& § OWTrPUT PCA 798157 | 9536 |78BL5T 1
A ZAS ATTENUATOR/RFE ASSEMBLY 152667 | B9S36 {7152667 1
A za7 4 CONTROLILER PCA 782082 | 89536 {798082 1
A 228 ¥ NONVOLATILE MEMORY PUA T44094 "E89536 1744094 i
A ZAL ¥ POWER SUPPLY PCA TA4052 1 86536 (744052 1
A 3A3AL § IZEE-488 INTERFACE PCA TIA5E2 1 89536 {TT4562 3
B 1 FAN, 12VDC, 34CFM,3.15%sQ TCESSR  BABTT [FL1ZA30S 3
c 1 CAP,CER, LO00PF, +~5%,50V, CUG, STL LEADS [ 876557 | 04222 |SRZ15A102JIA8 ORYT W/STL 1
c 2 SAP,CER, 270PF, +-56%, 100V, G058 &1458¢ | 04222 |SRIS1IA271JAA 1
c 23 SAPLCER,O.0LUF, +80-204%, LOQV, 25V 149183 | 80705 [562C023UCK1IO1IATIONZ 1
E 1 PERM, HING,.3/8 & 7/64,SCLDR 441972 1 79963 761 1
B2, 3 TERM, RING #6,3/32 - 2 PLACES, 30LDR 132399 | 78189 12504-06«00 2
F 1 FUSE, .25X1.25,1.5A, 250V, FAST 109330 | 71400 jAGCI-~L/2 1
»L 32 FILIER, RF, BOLT TYPE, LCGCPF 768919 1 00779 |842848-~1 1
FL 4 ¥ ASSEMBLY, MODULES FILTER 731240 1 B9536 |731240 I
H L, 23,145~ SCREW, FHU, P, LOVK, 85,6~32, .250 320093 | 74%94 320083 2L
H 183 320093
H 2, 2 WASHER, FLAT, MYLAR, . 205, .20%, .007 240820 | B6228 (5622257 2
H 4, & CONK ASC,MICRO-IALBBON, SCREW LOCK 854737 | 05781 T43026
H 6,194,175 WASHER, FLAT, S5, . 146, .270, .0%6 260471 | 86928 (5710~ 23«15«p 3
E 7,354,358~ SCREW, PH, P, LOCK, MAG S5, 6-32, . 281 VT2236 1 74594 [TYz238 a3
B 448 TTE23EG
H 8,199-201., WASHER, FLAT, S%., « 149, .375, . 031 110270 | BE928 (520243231 -3
H 356 . Li0zZ7C
H 9,164~166 SCREW, PH, P, LOCK, 55, 8«32, .375 559054 1 745%4 5582054 4
H 10, 24, &7~ SCREW, PH, P, LOCK, 5TL, 8-32, .250 152140 | 745%4 (152140 19
H 62,167,168, 152140
# 172,173,196~ 152140
H 188,330~333, . 15214¢
# 357,473,474 18214¢
H 11, 203-20% SCREW, PH, P, LOCK, 55, 6~32, .212 4Z4AT13 | 78189 |511 041800 OO0 4
H 12,177-193 SCREW, FH, P, LOCK, STL,6-32, .375 114116 | 74594 (114116 20
H 13,451~4%9 SCREW, PE, P, LOCK, BT, 4-40, .500 T48T81 | 74594 (740761 10
H 14,206~224 SCREW, PHE, P, LOCK, STL, 4~30, .187 820775 { iw71% 237 22
H L5,229=23% NUZ, HEX, ELASTIC STOP, 8TL,8-32,.172 306308 | 100%% |F2INTM-82 &
B 16,.226=~228, SCREW, CAP, $ORT, 585,8~32, .378 2531085 § 74554 (295105 8
H 302-~304,44% 2%5105%
H 17,305~307 WASHER, SHLDR, FYL, &, 113X0. 2458%0.07C 807560 | 8r928 |A3G4-164 4
19,232, 233, NUT,HEX,LOCK, £3,4-40 SRE866 | TR982 (558866 6
H 208«3210 558866
H 2¢,317-31% SCREW, PM, P, 55,832, 2.75C BOCA4L | 2M530 800441 A
M 21,320~-826 WASHER, FLAT, £L, .174, .375,,.C20 176743 | 86928 |5710=231~30wp g8
E 22,327-325% WASHER, FLAT, FI BER, . 136, .500,.031 333989 | 86928 |[S600=8-32 4
¥ 25,334 WASHER, SPRING, 7%, .138,.281,.02¢C 571968 { 515086 |5T19é8 2
H 26,335 WASHER, SHLDR, 7 BER,.140,.312..062 110287 1 86928 560447 2
H 27,336~2343 NUT, HEX, BELAST STOF, STL, 6-~32..125 130841 1 72962 [F2INTM~62 9
H 28,344,345 WASHER, LOCK, INTRNL, 8TL, .2€71ID 110817 1 B6928 |5855~18~Z1 ]
H 25,346~348 WASHER, FIAT  ATUM, 0. 128X0.250X0. 082 381749 1 BE928 |5712-22~_063 4
H 3¢, 31 SCREW, PH, P, LOCK, $TL,4=40. . 230 TARTEE ) 74594 (7140748 2
H 322- 34 SCREW, FHU, P, LOCK, 55,8-32, .250 A20510L 74594 |B20101 2
H 42— 52 SCREW, PH, B, LCCK, 55, 6-32, . 750 376822 1 74594 [376822 11
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Table 5-1. 60608 Final Assembly (cont)

REFERENCE FLUKE | MFRS MANUFACTURERS tor 3
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER oyl
NO | CODE OR GENERIC TYPE g
B %3~ 55, 70- SCREW,PH, P, LOCK,MAG 55, 6=32, . 375 TB3225 | 74%94 {Y83225% 8
H 144,165-17% 783225
H 56~ &6,.475, METAL PART, STAMPEDR, HOLE PLUG, .250 101766 [ 18310 {790.3002 13
H 476 101766
H 202,358 SCREW, PH, P, LOCK, STL, 10-32, . 2350 218941 | 74594 {21824] z
H 311w315,450 SCREW, PH, P, SEMS,.S5TL., 6~32, . €25 272591 | 89536 272581 1]
H 348 SPACER, .250 HEX,M=F,BR, 6=32, .600 BRE292 | 51506 114040 1
¥ 350~353 SCREW,PH, P, LOTK, 85, 6=32, . 500 3200851 COMMERCIAL 45
H 460-470 WASHER, FLAT, TEFLON, . 105, . 255, .01l@6 147645 [ 8928 {56123~124-31 11
H 471,472 SCREW,PH, P. LOCK, 58, 4=40, .373 256164 § 74594 |256164 2
L i CORE, TORCID, FERRITE, 20X14.5X7.5M 493551 | 54583 |H502~120-7.5~24.5 I
MP 1 TOP COVER TCA866 | BOS36 704886 1
MP 2 BOLTTOM COVER TO4874 | 89536 (704874 hA
MP 3, 47~ 49 FOOT, SINGLE BAIL TYPE (DARK UMBER) 653923 | B8536 (653922 4
MP 5, 63,107, DECAL, REAR CORNER 685214 [ 22670 [685214 4
MP 108 eB5214
MP 6, &4 SIDE TRIM lg% 525998 1 22670 (5235998 2
MP 7, &5~ BL ATDE, PCB PULL 541730 | B9S36 [541730 14
MP 10, B2~ 92 GASKET, SHIELDING, MONEL MESH, CIRCULAR T20664 | 53217 120~11301 2
MP 11 SHIELD, DISPLAY 812818 | 2MOZ1 (812818 1
MP 12, 63~ €8 SASKET, SHIZDLDING, MONEL MESH SR20320 [ 52217 j2¢-30180 5
MP 13 DECAL, OPERATION Bl2461 | 89536 (812481 1
MPF 14 FRONT PANEL SM 57593 | 89536 657883 A
MFP 15 DEéAL, FRONT PANETL TI4C42 | B9536 [774042 1
MP 16 GONN ACC, COAM, BN, AP 478982 1 QQF2 |L~330022~2 1
MP 17, 43 CHEASSTS SIDE E8 7627 1 8953€ 637627 2
ME 18, 34, 44« CABLE TIE ANCHOR, ADHSV, .160TIE ALT208 | OEDE3 |ABMM=A=C ]
MP 46,104 407808
MP 18 BRACKET, RF¥ QUTPUT, PLATED 774471 | 89536 {774471 1
MP 20, 32, 38, CABLE ACCESS,TIE,4.005L, .10W, .75 DIA 172080 | 06382 [55T-1M 17
MP 50~ 62,102 172080
MP 21 BRACKET, POWER SWITCH 774489 | 89838 774483 1
MP 22 PUSHBUTTON, L& RECT. GREEN CL REPL 420893 | BR536 (420893 i
MEP 23, 23, 985, LORNER BRACKET 657601 | BOEREG {65760 4
MP 114 65760%
Mr 24, 54, 56, CORNER HANDLE, FRONT 5.2% INCH, DK M &€561L73 1 B9536 [656172 4
MP 111 656173
MP 25, 97, 98 SHOCK MOUNT, F5,7116 732943 3§ SPCSS |{732941 3
MF 26 PLUG, BUTTCN TE0231 | 89526 {760231 €L
Mp 27 BUSHING COVER RF QUIPUT 538256 | B9S36 [53B256 1
MP 28, 99=101 INSUL PART, POWER, 5%, . 7%0, .500 534453 | 55285 [7403~09FR~54 4
MP 29 INSUL PART, PO-3,SIL,1.650,1.140 473165 § 85285 {7403«09FR~05 1
MpP 30 COVER PLATE, IEEE 774C75 | 85536 [77M4075 *
MP 31 TRANSFORMER QOVER, PAINTED 731307 { 89538 |T31307 1
MP 33,102 GCABLE ACC, CLAMF, .500 ID,SCREW MOUNT 1003974 | CEILE [NEB 2
MP 35 PAN SKIRT ToR72L | 9836 [V9272) 1
MP 36 RETAINER,AﬁX PWR SUPPLY CONN 746640 { 89536 (7486490 1
ME 37 HEAT DIS,BORIZ,I.860,1.062, .500,T0-3 740738 | 98978 |7-423BA 1
MP 39 DECAL,DATA DISK 535294 | 89536 538294 1
MP 40 COVER, Outeyr, ELATED 731430 | 89536 |7231430 1
MP 41 COVER, SYNTHES:IZER, PLATED 792671 1 89836 [T9267L L
MP 42 % COVER, CAL~PRLM TTABT0 L B9536 1774570 1
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Table 5-1. 6060B Final Assembly {cont)

REFERENGE FLUKE | MFRS MANUFACTURERS <ot 2

DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER arvl]I

; NO | CODE OR GENERIC TYPE g
MP 103,106 METAL PART, STAMPED, HOLE PLUG, .500 101774 | 183310 790-3008 2
MP 110 LENS DISPLAY £57718 | 60204 |6577L8 z
P 112 DECAL, LENS, LO0KHZ Fr4ae0a | 226870 |774604 3
MP 113 BUSHING INSULATION R.F.OUTBOT 537803 | 89536 |537803 1
MP L15 ¥ SHIELD, SWITCH R¥ 716852 | 89536 (716852 1
Mp 116 ADAPTER., COAX, SMA (M} , N ) 516963 | 21845 |{SF1132-6002 1
MP 118 LABEL,ADHES, VINYL, BAR CODE, 1.500, .312 | 844712 | 22670 {844712 2
MPE 119 "PANEL, REAR 774638 | 89536 1774638 L
ME 120 IEEE MTG BRKT BETES0 | 8R536 1657650 1
s 1 SWITCH, LEFT CONDUCYTIVE ELASTCOMERIC 698597 | OK332 [69RS59Y 1
S 2 SWITCH, CENTER CONDUCTIVE ELASTOMERIC TILIAG [ GKI G2 |[T31349 i
53 SWITCH, RIGHT CONDUCTIVE ELASTOMERIC 731356 OK392 {731356 1
T3 TRANSTORMER, POWER TL7959 1 895326 717959 1
TH 1 SCEOB/6061A INSTRUCTION MANUAT, 893052 1 89538 |893052 b3
™ 2 IBEESE REFERENCE GUIDE 812453 { 89536 (812453 1
™ 2 MANUAL, GETTING STARTED 812502 ; 89536 {81250 z

U % IC,VOLT REG,TIXED,+5 VOLYTS, 3 AMP, TO-3 433944 1 27014 {IM223K i 1
W ol CABLE ASSEMBLY., SEMI~RIGID w 1 731380 | 98290 731380 1
W 2 CORD, LINE, 5=15/18¢C, 3~18AWG, SVT, 7.5 FT (284174 | 70903 ta723s 2
w3 CABLE ASSEMBLY, CONTROLLER~FOWER 728534 | B9S24 1738584 b
W e CABLE ASSY,MOD INPUT.MODULE 738542 | 89536 738542 1
w7 CARBRLE ASSY MOD INFUT FRONT 73BSC0 | 88536 738500 %
W ile CABLE ASSEMBLY, SYNTHESIZER-POWER T2R526 | B9536 738526 1
W 15 CABIE, LINE FILTER 774588 | 89536 |774588 i
W 24 CABLE ASSEMBLY, ATTENUATOR {RELAY} 732725 | 89536 1752725 2z
W 25 CABRLE ASSY, RF,REE IN T48E99 | BH536 |748699 A
W 26 WIRE FOR TES?T & BUTTONUP B47145 | 89536 |847145 1
W 27 CABLE ASSY, BF,REF IN/QUT T48E8L | 83536 748881 1
x i, 2 SOCKET, I ROW, PWB, C.100CTR,7 205 520809 | 30038 188-109-107 Z2

NOTES: % static sensitive part.

2. REFERRED TO TEROUGHOUT THIS MANUAL A5 A3UY.
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Figure 5-1, 6060B Final Assembiy {cont)
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Figure 5-1. 6060B Final Assembly (cont)
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Figure 5-1. 6060B Final Assembly (cont)
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Figure 5-1. 60608 Final Assembiy (cont)
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Figure 5-1. 6060B Final Assembly (cont)
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Figure 5-1. 60608 Final Assembly (cont}
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Table 5-2, 6061A Final Assembly

REFERENCE FLUKE ; MFRS MANUFACTURERS ot g
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER aTY T
NO |CODE| OR GENERIC TYPE E

A LAY §¥ DISPLARY PCA 738605 | 83536 |7368609 1
A 32 5 SWITCH 2wWB 738590 | 89536 |728591 1
A 2R3 5 SYNTHESIZER PCA 782812 | 898536 {7328L2 1
A 282 % veo roa 788017 | 89536 {7980L7 1
B 284 % ourPUT PCA 798157 | 89536 [798157 1
A 2A5 ATTENUATOR/RPP ASSEMBLY 752667 | 89536 {752667 1
A 2R7 % CONTRCLLER PCA B12495 | 82536 [812495 1
A 2R8 % NON~VOLATILE MEMORY PCA 744094 1 88536 |744094 1
A 381 4 POWER SUPFLY PCA 744052 ] 82536 |744052 1
A 3A3R1 % IBEE-489 INTERFACE PCA 774562 | 89536 [TT4562 b
B 1 FAN, 12VDC, 34CFM, 3.15Y5C 706598 | 82877 |FL12A308 .
c 3 CAP, CER, 10002T, +~5%, 50V, COG, STL LEADS | 876557 | 04222 [SR21BA1C2IAA ORT W/STL 1
[ CRP,CER, 270PF, +-%%, 160V, COG 514586 | 04222 [SR1ISIAZTLTAA b3
c 23 CAP,CER, 0.01UF, +80~20%, 200V, 25V 142153 | 60705 |562¢250CKI01AFIOAZ 1
21 TERM,.RING,3/8 & 7/64,S0LDR 442972 | 79963 {761 1
E 5, 4 TERM, RING #6,3/32 ~ 2 PLACES,SOLDR 122399 | 78189 {2104-06-00 H
F o1 FUSE, .25%1.25. 1 .55, 250V, FAST 109330 | 71400 |[AGCiI-1/2 1
FL 2 4 ASSEMBLY, MODULI FILTER 731240 | 89538 [F31240 1
FL 2 FILTER, RF, BOLT IYPE,1000FF 769918 j COTTS |842848~2 3
H L., 23, 39- SCREW, f'HU, P, LOCK, 55, 6~32, .250 320093 | 74594 [320093 23
H 87 320093
® 2,4, 10, SCREM, PH, #, LOCK, $7TL, 4~40, . 187 820779 | 1B71S (P37 20
® 13, 14, 87~ 820779
E 106,385~389 820779
B 5, 19, 83~ SCREW, PH, ®, LOCK, STL, §-32, . 250 15214C | 74594 [152140 24
H 89, 92~ 9%, 152140
H 132-136,341~ 152140
H 343,376~380 152140
H &, 38, 59 WASHEER, FLAT, 85, .146, . 270, .0L6 260471 186928 |S710w23wlbwy 3
H T, 235327, SCREW, X, P, LOCK,MAG $8, 6=32, .283 772236 | 74594 772236 95
H 401 172256
H 8,234,400 WASHER, FLAT, STL, . 149, .375, . 031 310270 § B6928 {5202~12-31 3
H 9, 50~ 62 SCREW,FPH, P, LOCK, 55, 8-32, .375 559054 | 74594 [S58054 4
H 11, &3 SUREW, 2H, P, LOCK, ST, 4-40, . 230 740768 | 74594 (740746 z
B 12, 64~ 82 SCREW, FH, P, LOCK, STL, 8-32, 375 314116 | 74594 (114116 20
H L5,332-334 WUT, HEX, ELAST1C STOF, STL, 8-32, .172 306308 | 10059 [FRINTM~82 4
H 16,329+331, SCREW, CAF, SCKT, S5,8-32, .375 295105 | 74594 295105
H 335-337,405 295105
H 18, 31, 32, RUT, BEX, LOCK, £5,4=40 SSEE6E | 73962 |S58866 [
H 338~340 558866
H 21,346-352 WASHER, FLAT, 5!, .174, .375,,.830 176743 | B6928 {5710~3]~30mp 8
H 25,353 WASHER, SPRING, 7L,.138,.281,.020 571968 [ 5.506 [571968 2
K 26,354 WASHER, SHLDR, 7 .LER, .140, .312, .062 110387 | 862828 (5604=47 2
H 27,359-362 NUT, HEX, ELAST STOP, 8TL, 6~32, .125 110841 | 72962 {F2ZINTM«62 5
H 28,563,364 WASHER, LOCK, INTRNL, §TL, . 2671ID 110817 [ B6928 {5855w18-21 3
H 29,365-387 WASHER, FLAT, ALUM, 0. 125X0._250X0. 062 2B1749 | BGH2S 5712~22-.063 4
H 33, 34 WASHER, FLAT, MYLAR, ., 205, . 309, .C07 240820 | 86928 (5622257 4
¥ 3%, 36 CONN ACC, MICRO-RIBBON, SCREW LOUK 854737 | ¢5782 [LT43026 2
H 37, 28 SCREW, PH, P, LOCK, 55, 4-40, . 375 286164 | 74594 (256264 z
H 96 SPACER, .250 HEX,M-F,BR, §-32, .600 $38292 | 5L50E 114040 1
H 107-136 SCREW, PHE, P, LOCK, 8TL, 4=40, .50C 740751 | 74594 1740761 15
K 117-139 SCREW, FHU, P, LOCK. 55,8=-32, .250 220101 | 74594 {32010 3
H 1.20-123 WASHER, SHLDR, NYZL, 0. 123X0.249X0. 070 807580 | 86928 1A364-164 H
H 124-127 SCREW, PH, P, 55,8-32, 3. 780 200441 | 2M530 (800447 4
# 1L28~131 WASHER, FLAT.FIRER, . 196, . 500, . 031 333989 | 86928 (5600-5-32 4
H L44~154 SCREW, FH, P, LOCK, §5, 6-32, . 752 276822 | 74594 1376822 11
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Table 5-2. 6061A Final Assembly (cont)

HEFERENCE FLUKE | MFRS MANUFACTURERS ToT g
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER ary T
NO i COBE OR GENERIC TYPE E
H 155232 SCREW, PH, P, LOCK,MAG S8, 6~32, 375 783225 1 74594 |7e3z23 78
H 328,402 SCREW, PH, P, LOTK, ST, 10~32, . 250 218941 } 74594 (218941 2
H 344,345 SCREW, PH, P, SEMS, 871, 6-32, . 625 292591 § 89536 {272891 z
H 368-377,406, METAIL. PART.STAMPED, HOLE PLUs, 250 161766 | 18310 {79C.3002 13
H 418,419 101766
H 3B1-384 SCREW, PH. P, LOCK, $8, 6~32. . 500 20051 COMMERCTAL 4
H 403,404 SCREW,. PH, ¥, LOCK, 55, 6-32, .312 424713 | 7TEL1B9 {511 C41L800 Q0 2
" 407-417 WASHER, FLAT, TEFLON, 103, . 255, .01§ 147645 1 86928 {5612=124~31 11
I 1 CORE, TOROID, FERRITE, 20%14.5X7 . 5MM 493551 54583 JHSC2-T20~7.5+14.5 i
MP 1 TOP COVER TO4BEE | 89534 |[T04866 1
MP 2 BOTTOM COVER 704874 | 89536 |704874 S
M2 3, 45— 47 FOOT, SINSLE BATL TYRE {DARK UMBER) 653923 | 89536 |653923 4
MP 4 LAREL. ADHES, VINYL,. BAR CODE. 1.500, .312 {B44712 | 22670 {Bagyiz 2
MP 5, 7, &3, DECAL., REAR CORNER g85z21s | 2268%0 fess214 4
MF 63 685214
MP 6, 62 SIDE TRIM 18" 525958 | 22670 (525998 2
ME 8, 70w 81, ARIDE, PCB PULL 541730 89536 |541730 14
MP 108 841730
MPE 9 COVER, OUTPUT. PLATED 731430 | B9S26 |731430 1
MP 10, 82~ 22 SASKEYT, SHIEIDING, MONEL MESH, CIRCULAR | 720664 | 53217 |20-11101 12
MP 11 SHIELD, DISPLAY gilzeie | 2M021 |d1zai8 1
MP 12 SHIELD, SWITCH RF 716852 [ 88536 {716852 1
MP 13, 23, 923, CORNER BRACKET 657601 | 89536 [e8T601 4
MP 85 E5760%
MP 14 FRONT PANEL 5M #571593 1 89536 {65759 1
MP 15 DECAL, FRONT PANEL 774042 | 89536 774042 1
ME 16 CONN ACC, COAX, BRC, CAP 47TEHE2 | 00TTE |1-3300232 1
MP 17, 41 CHASSIS SIDE 657627 | 89536 |657627 S
MP 18, 34, 42— CABLIE TIE ANCHOR, ADHSV, .160TIE 407908 | 0E383 [AmMM-A-C g
MP 44,104 407908
MP 19 BRACKEY, RF OUTPUT, PLATED TI447L | 89536 (774471 1
MP 20, 30, 48- CABLE ACCESS,TIE,§.00L, .10W, .75 DIA 172080 { 06383 [s5T-1M 17
MP 60,.102.11% 172080
MP 21 BRACKET, POWER SWITCH 714489 § 89536 |v74a489 1
MP 22 PUSHBULTON, L RECT. GREEN CL REFL 420893 | 89536 {420893 1
MP 24, 94, 96, CORNER HANDLE, FRONT 5.25 INCH, DX UM |656172 | 89536 {656373 4
MP 111 656173
Mp 25, 97, 28 SHOCK MOUNT, PS$,7116 320941 | P05 [r32s42 a
MP 26 PLUG, BUTTON 160231 | BSS36 {76023 S
Mp 27 BUSHING COVER RF OUTRUT 538256 | 89536 538256 kN
MP 28, 99-101 INSUL PART, POWER, 5I,.750, .500 534453 | 55285 [7d03«09FR~54 4
MP 29 INSUL PRRT, TC-3,5I,1.680,1.140 473165 | 35285 [7403~09FRw05 1
MP AL TRANSFORMER COVER, PAINTED 731307 | 89536 [731307 1
MP 33,103 CABLE ACC, CLAMP..500 ID,SCREW MOUNT 106974 | 06915 INngs 2
MP 35 FAN SKIRT Te2%2: | 89536 1792721 1
MP 36 RETAINER, AUX PWR SUPPLY CONN 748640 | 895235 1748640 1
e 37 HEAT DIS, HORIZ,1.860,1.062, .500,T0-3 |740738 ] 98978 |7-4238a 1
MP 38 DECAY,DATA DIFK 535294 | 89536 {5a5294 1
MP 29 COVER PLATE, IERE 714075 | 89538 {74075 1
ME 40 ITEZE MTG BRKT 657650 § 89536 {6575650 1
MP 64— B8 GASKET, SHIELDING, MONEL MESH 520320 § 53217 {20~90190 5
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Table 5-2. 6061A Finai Assembly (cont)

[L. REFERRED TO THROUGHOUT THIS MANUAL AS A3Ul.

REFERENCE FLUKE | MFRS MANUFACTURERS 107 g
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMEER oty T
NO CODE .OR GENERIC TYPE g
MP &% DECAL, OPERATION 812467 | 89536 |B1L2462 1
MP 109 PDECAL, LENS B1L2479 | 89536 [B12479 1
MP 110 LENS DISPLAY 657718 | BO204 8771 1
MP 112 ADAPTER, COAX, SMA (M) , N (M) 516963 | 21845 ISF1132~-6002 1
MEP 113 BUSHING INSULATION R.F.CUTPUT 537803 { BRS26 [537R0O3 1
MP 114 PANEL, REAR 774638 | BI536 (774638 1
Mz 116 COVER, SYN'IHESiZER. PLATED 792671 ;i B9S36 [79267TL 1
MP Ii7V CCOVER, CAL-PROM 774570 i 89536 |774570 1
P i, 2 METAL PART, STAMPED, HOLE PLUG, . 300 103774 § 18310 (790~3008 2
s 1 SWITCH, LEFY CONDUCTIVE ELASTOMERIC 98597 | OK3 82 {E£38B537 1
s 2 SWITCH, CENTER CONDUCTIVE ELASTOMERTIC T3R349 | QK392 ]T731349 i
53 SWITCH, RIGHT TONDUCTIVE LLASTOMERIC TIUBH6 | QRRBZ (TR1356 1
T3 TRANSFORMER, POWER 717959 | BIR3E |TAVRED 1
™ 1 €060B/6061A INSTRUCTION MANUAL 833052 | 83536 892052 1
™ 2 MANTDAL, GETTING STARIED B1l2503 | 89536 1812503 1
™ 3 IZEE REFERENCE GUIDE BL2453 | 89536 [BLR2453 1
Tl I¢,VOLT REG,FIXED, +5 VOLTS, 3 AMP,TO-3 {4535944 § 27014 [IMR23K 1 1
w1 CABLE ASSEMBLY, SEMI-RIGID W 1 731380 ] 98290 17313380 i
W 2 CORD, LINE, S=15/LEC, 3-18ANWG, SVT, 7.5 FT | 2B4174 | 70902 [1723%2 i
w3 CABLE ASSEMBLY, CONTROLLER~POWER T3BS34 | BRSIE |TRAS3S 1
W 6 CABLE ASSY,MOD INPUT,MODULE T38H42 | 82536 (738542 3
w7 CARLE ASSY MOD INPUT FRONT T38500 [ 89536 738500 1
W io CABLE ASSEMBLY, SYNTHESIZER-PUWER 738526 | BOS3E §ragSze kY
W 15 CRBLE, LINE FILIER 774588 | 89536 {74588 1
W 16 CABLE ASSY,RF,REF IN 748699 | BIS36 |T48699 1
W 24 CABLE ASSEMBLY, ATTENUATOR (RELAY) 752735 | 895636 |752725 1
W 2% WIRE FOR TEST & BUTTONUP 847132 | 89536 jB4AT1I32 1
W 27 TABLE ASSY, RF,REF IN/OUT T4ABGRI | BRS3E | 748681 1
X i, 2 SOCKET,1 ROW,PWB, U.I00CTR, 7 POS S20808 | 20025 158=105~1~07 2
NOTES: 4 static sensitive pazt.
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Table 5-3..A1A1 Display PCA

REFERENCE FLUKE | MFRS MANUFACTURERS To1 2‘,
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER ar! T
NO | CODE OR GENERIC TYPE g
[ogirg CAP, AL, J0UF, +=20%, 63V, 5QLYV FROOF BL6843 | 62643 |XKMEGITICRMENLILRD 1
.C 2, 27, 28, CAP,TA, 10UF, +«20%, 10V 176214 | 56289 |1 99DLOSNQCLOEAZ 4
c 30 1976214
C 3, 4, § CAR, POLYRS, O, L0F, +-10%, 50V 649912 | €8919 [MKS2104K50B 11
C 14, 16, W7 649913
g %= 7, 15, CAE,POLYES, C.LUF, +—10%, B0V 695484 | 68919 IMKE2-L04KE0E g
& A8 626484
& 23, 24 CRE,TA, LOUr, +=20%, 20V 230662 | 56283 |193D106X0020CA2 2
< 25, 26 CA®,TA, 390F, +~20%, 6V 162915 ; 5628% |199D3S6XD006DA2 2
c 29 CHAS, CER, L000PF r~20%, 100V, X7R 816181 | 04222 {SRO7ICLOZMAR 2
D3 1 DISPLAY VACUUM FLUCRESCENT FREQUENCY 658456 | OBW2L [69845¢6 1
Ds 2 DISPLAY VACUUM FLUCRESCENT AMPLITUDE 698464 | UBW2L (698464 1
Bi-8 FOOT, RUBBER, ADHES., BRK, .50 54, .12 TEK 543488 | 28213 {5J-5008 8
o 101,104«516 PIN, SINGLE, PWB, 0.025 54 267500 | 00779 {87823~1 14
JF 102,103 PIN, SINGLE,PWS, 0.088 DIA 233411 § DOTTE 605992 2
R1, 2 RES,CF, 100K, +«5%, 0. 25W 573584 § 59124 {CFL/4 10438 4
R 3 RES, CF, 620, +~5%,0_25W £41092 |1 59124 [CH1/4 6210 1
R 4 RES . MF, 3.09K, +~1%, D.125W, 100PPM FR20S573 | 51637 [CMF-5% 908IF T-1 1
R 5 RES,MF, 31 6K, +~1%,0.125W, 100PPM 720060 | 2LE37 {CMF~G55 2162F T~1 I
R € RES,MF,8.06K,+~1%,0.125W, 100PPFPM 120524 | 81627 (CMF-55 8081F -l 3
R 7 RES,MF, 2K, +~1%, 0.2 25W, LO00PPM 7i981% | 91637 jCMF~55 2001F T-1 1
R 8 RES M, 48, 7K, +~1%,0.125W, 1CCPPM 720308 | 31637 |CMP-55 4872F T-1 1
R 9, 18 RES,CFP, 30K, +=-5%, 0. 25W ST425% ] 59124 |CF1/4 3037 2
R 11~ 14 RES, CC, LOK, +=10%, 8.125W 246975 | 03121 BB2035 4
R 15 ' REE, MF 562, ++~1%,0.25W,100PPM TH9G43 | BLE37T JCCF-50 58207 1
R 16 RES, VAR, CERM, 5K, +—~10%,0.5%W 288282 | 80284 |33BES~1~502 b2
ry: TERM, FASTON, TAB, . 110, SCLDER 5128859 | 00779 (623351 3
U i~ 5 [ IC, LSTTL, OCTAL D ¥/, FEDG TRE, W/ CLEAR (454882 1 01295 [SN74LS273N K
T 6w 10 [} I, BIPLR, BCKHNI FLOURESCNT DIsPLY DRVR | 53357929 | 56282 |UDN~S118A &
Uit, 17 [ 1¢,L.STTL, RETRSG 4ONOSTAR MULTIVE W/CLR AQ4186 | 01295 |SNT4LSL23N 2
U 12 ¥ IC, LETTL, DUAL .. IRFUT AND GATE 408708 1 27014 {DM74LS21N i
T 13, 13 ¥ IC.TTL.HEX INVERTER W/OPEN COLLECTOR 2B860% | 27014 IDMV416N 2
T 14 4 T, LETTL, HEX BUFFER W/NOR ENABLE 483800 | 27014 [DM74LS367AK 1
v 16 4 IC, COMPARATOR, DUAL, LO-RWR, 8 PIN RIP 478354 | 27014 1LM393N 1
U 18 ¥ BANDGAP REF DICDE, 1.22V, 35PPM TC 634154 1 27014 |LMIBSBX~1.2 b4
W B CABLE ASSEMELY, CONTROLLER-DISPLAY 738476 | 895336 |738476 1
zZ 3 RES,CERM, SIP,1CQ PIN,? RES, 100K, +-2% 461038 [ 91637 |CSCLO0A~C1-104G i
zZ 2 RES, CERM, 5IP, 10 PIN, 9 RES, 10K, +-2% 4314003 | 91637 ICSC10A~OL~102G b
NOTES: § static sensitive part.
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Table 5-4. AZA1 Synthesizer PCA

N
FLUKE | MFRS MANUFACTURERS
REFERENCE Tot |2
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER et 3
NO |CODE| OR GENERIC TYPE g
T i, 2 CAP,CER,2.7PF,+~0.5PF, 50V, C0G, 0805 519793 1 04222 (OBOSSAZRTDAL. 65R F:4
C 3, 4, 6, CAP, CER, LOROPF, +~20%, 100V, XTR 837542 | 04222 (SRIBICIOZMAR 27
C 8~ 312, 185~ 837542
c 18, 20, 23, 837542
¢ 62, 98,100, 837542
C 181,182,185, 837542
C 186,18%,1%0, 837%42
C 183,196,198, 837542
¢ 188,215 B37542
< 5, 14, 22, CAP, POLYES, C. 1UF, +=20%, 50V 837526 | 4U402 |METI822 104 05 & T8
c 27, 3., 31, 837526
C 36, 37, 49, 837526
¢ 55, 59~ &1, 837526
C 63, 63, &9, 837526
c 76, 712~ 74, 837526
C 76~ 81, B3, 837526
¢ B4, 87, 88, 837526
C 191-106,10C8, BATs26
C 119,112,120, 837526
C 122,132,133, 837526
C 135,138,140~ 837526
C 145,153,382, 837526
< 157,158,164, 837526
T 165,168,169, 837526
« 174,175,180, 837526
C 184,388,191, B37526
€ 152,194,495, B3752¢8
T 200,244-246, B37526
¢ 250,251,253 B37526
¢ 7, 13, 39, CAP,CER,470PF, =~20%,100V,X7R 837617 | 04222 ISRL5IC4T71IMAL 1z
< 4C, 43, Sz, B8R2T76L7
& 53,205,233~ 837617
C 233 837617
&8, 21 CAP,CER, 6§ .8PF, +~0.25FF, 100V, C0H S12327 1 51406 |RPELICCCHEREBLL 2
c 19 CAP,CER,4.7PF, +—0 . 252K, 200V, COH I62TTZ2 | B14C6 |RPELIIOCOHARTCL 1
C zZ4, 26, 28, CAP,CER, L00PF, +w2%, 100V, COG 837608 | 04222 [SR1I5IAICLGAA 9
< 64, B9,137, 837609
£ 139,146,252 837609
o 25 CAP,CER, 10PF, +~5%, 50V, C0G, OBCS 454781 | $1406 |GRE7OBCOGLOQI200PE 1
& 29, 38,171, CAP,.CER,47PF, +—2%, 100V, COG B12123 | 04222 |[SR2Z91A47OGAA 4
£ 202 812123
« 32 CAP,POLYPR, 470PF, +~1%, 100V 844811 | 68319 IFKP2 471F 120V 1
c a3 CAP , POLYPR, 180PF, +~1%, 100V 844803 { 68918 [FYP2 101F o0V 1
¢ 34 CAFP.POLYPR, 330PF, +—1%, 100V 844808 | 68918 IFKP2 231F 100V L
[t CAP, POLYPR, 100CPF, +-1 %, 108V 844816 | 68910 {FKPZ 1021 100V b3
C 41, 4z CAP, POLYES, D.C4TUF, +-10%, 50V TLA708 | 68919 MKS247T3XK508 4
C 48 CAR, POLYES, 0. L1 5UF, +~10%, 50V 714691 | 68919 |MKSZ-153K50B 1
C 59,207 CAR,FPOLYES, 0. 0B2UT, +~10%, 50V BOT7859 | 684919 |MKS2-B23X30B 2
< 51 CAR, POLYES, 0. IUF, +«10%, 50V 649913 | 68919 IMKSZ2I04K50B L
o %4, 71, 91, CAP, Th, LQUF, +=20%, 10V 176214 | 56289 [199D106XQ010EAZ 5
< 127,188 176214
< 58, 82,1067, CAP,TA,38UF, +~20%, 6V 163915 § 56289 (139D386XLUCVEDAZ 4
& 158 163815
< 75, 85, 88, CAF,CER, 22FF, +~2%, 100V, QUG 512871 | 04222 [SRISIAZZ0GAR )
© 95,242,243 512871
& 82, 93,129 CAP,TA, 10UF,+-20%,35V 417683 § 56289 |198D106X0035DA2 3
< 24 CAPR, TA, 10UF, +=20%, 50V 800516 | 562838 1199D106X0050FAZ i
c 99 CAP, POLYST, C.00750F, 2%, 100V 484121 | 84411 {1283UWT7S22%100V 1
¢ 108,111 CAF, TA, 15UF, +~20%,20V S1968€ | SE2BS {1 99RISEX0O2ODAR 2
C 113,114 CAFR ., POLYES, O.Z2UF, +=10%, 50V TLE0RE | 68319 |[MKS1224X50B 2
T 11E CAP, POLYPR, 0. 07R60UF, +~-1%, 50V 422558 | 441 [JF-86.07861%50V 3
T 116,117 CAP,TA, 3.32U0F, +-20%, 20V 436071 | 56288 |L93DA35X0020BAZ 2
C 118,183,187 CAFP, POLYES, 0.470F, +—10%, 30V 697409 | 68919 [MKSZ474KE0B 2
c 139,321 CAP.CER, 10C0PF, +—5%, 5OV, COG 528539 | 04222 [SRILS5AICR2JIAA 2
¢ 123 CAS, POLYST, C.Q22UF, +~5%, L0V 484147 1 84415 |LZE3UR225%1I00V kA
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N
REFERENCE FLUKE | MFRS MANUFACTURERS ToT o
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER oy T
NO CODE OR GENERIC TYPE g
< 124 CAP, POLYST. 0. 0560F, +=5%, 100V 284877 | 84411 [1263UW5645%100V T
€ 125 CAP, FOLYST, 0.0270F, +~5%, 100V 484154 | 84411 |12630W02T354200V 1
& 126 CAP, POLYST, 0.00L50F, +=2%, 100V 484313 | 84433 [1263UWI522%100V b4
€ 129,130 CAP, TA, B2UF, +=20%, 20V 357392 | 56289 [L99D326X0020FA2 2
c 131 CAP, POLYCA, 100F, +=10%, 50V 807164 | 84411 [JF126-106108350V 1
c 124 CAP,TA, 15UF, +-20%, 6V 161935 | 56289 |199D156X0006BA2 T
< 136 CAP,TA, 2.2UF, +-10%, 15V 364216 | 56289 |199C225X9015AA2 ha
C 153,184,160, CAP.CER, 4700FF., +=20%., 100V, X7R 362871 | 04222 [SR1S1C4T2MAM 4
¢ 254 382871
¢ 155,15¢,159, CAP, TA, 10UF, +~20%, 20V 330662 | 56289 1199D106X0020CAZ 7
< 163,362,167, 230662
¢ 248 . 330662
c 163 CAP, POLYES, 0.022UF, +=10%, 50V 715268 | 68929 [MKS2-223K508 1
c 170 CRP.CER, 33FF, +=2%, LOOV, C0G 513226 | 04222 [SRIS1A330GRA i
€ 173,208,209 CAP. AL, 220UF, +50-20%, 16V 435990 | 62643 |SM16VB~220 3
c 176 CAP, POLYES, 0. 2TUF, +~10%, 50V 807867 | 68915 [MKSZ~274K50R 1
c 177 CAP. POLYES, 0.35UF, +=10%, 50V 714790 | 68919 [MKS2-154%S0B 1
c 178 CAP,TA, 6.BUF, +=20%, 35V 363713 [ 56289 |199D625X0035DA2 1
c 179 CAP,CER, 2200PF, +-20%, 100V, X7R 258291 | 04222 ISRISICZ22MAA 1
< 187,219,227, CAP,.CER, 10PF,+=2%, 100V, COG 512343 § 31406 IRPELIOAICOGE 4
< 2a7 512343
& 201 CAE,CER.&SPF;*’—Z%,ECDV.CDG 3627%6 | 04222 |SR291AGB0GAA 1
¢ 204 CAP,CER, 330PF, +~5%, 100V, COG 528620 | 04222 |SRIS1LAIILIAA 1
C 206 CAP,VAR, 0.B=-10PF, 250V, AIR 228530 | 51406 [MUMO1OW-3 *
C 238,211,214, CAP,CER, 180PF, +5%, 100V, CCG 837625 | 04222 [SRI51A181TAA 10
€ 236,218,224~ 837625
C 226.228.230 837625
c 212,222 AT, CER, L0Q0PE, 4-10%, 50V, XTR, 0605 484378 | 04222 |0BOS5CLO2KATOGOR 2
c 213,223 CAP, CER, 6.8BF, +~0.5PF, 50V, COG, 0805 479196 04222 |OBUSSAEREDATL . 65R 2
c 217 CAP,CER, 4.38F, +-0.52F, 50V, UG, 0805 514216 | 51406 {GRE7IOACOGIRIDZOOPE 1
& 220 CAFP,CER,3.9PF,+—-3.25PF, 100V, 00T 512947 |1 51406 {REPE1II0COTARGCT bs
- 221 CAP , AL, 4TOUF, +=20%, 16V, SOLV PROOF 772855 | 62643 |KME16T4T71IMIOKIZ..SMC 1
& 240 CAP,VAR,1 TO 10PF, 250V, AIR 733212} 91293 }BOS52 1
C 249 CAP,TA, 47UF, +~20%,10V ‘TA3246 | 556289 {199D4A76X0010DG2 1
SR 2 4 FALILOUT FROM 387217 731576 [ 89536 {731976 3
CR 5~ 8, 17, § DIODE,SI,BVaTSV, I0=150Ma, SO0MW 203323 [ 09214 IN4448 &
CR 18, 20, 21 & 203323
R 11 4 ZENER,UNCOMP, 10.0V,10%, 12.5M3, 0. 4N 113324 { 04713 |aNs61a 1
CR 12- 15, 29 § DIODE,SI.SCHOTTKY BARRIER, SMALL SIGNL |313247 {28480 |5082-6264 T2 5
CR 16 % ZENER,UNCOME, 8.2V, 5%, 20.0MA, C.4W 386771 | 04713 |1w758 1
CR 22, 24. 28 DIObE, 5I,VARACTOR, P1Ve 30V, HYPER ABRU | 722140 | 33297 [Is22088 3
CR 26, 27 DIOBE, ST, VARACTOR, PIV=28V, 18PF 81zi2¢ | 50578 [BBSOSB(QE2T02-BET) 2
CR 20 [ DIQDE, SI,PIN, DUAL, SCT-23 821108 | 50579 [BARL4~1 (QE2702~ATT2) a
J 2,112 CONN, COAX, SMB (M) , PWB OR PANEL 512095 | 96291 {051~051-0429-220 2
g 101,102 SOCKET, 1 ROW, BWB, 0.100CTR, 9 £OS 436774 | 30035 {$5-109-1-09 2
J 104,107,108, SOCKET, SINGLE, PWR, FOR ©.034-0.037 PIN |73282¢ | cuvre J2-232070-7 4
J 110 732826
%1, 38, 2. CHOKE, STURN 320011 | 89536 [3200131 10
L 23, 29- 32, 320911
L 34, 65 azael:
Lz, 71, 72 INDUCTOR, 0. 10T ., +=10%, 400MHZ, SHLD 257154 | 24759 [MR=0.1078K 3
L3, 4, 19, INDUCTOR, 0. GEUH, +~10%, Z21MHE, SHLD 320937 { 24759 |MR-0. 888K 11
L 20, 40- 42, 320937
I 44, 56— 58 320837
L 8, 10, &3, CORE, TCROID, FERRITE, .Q4 7. 138X. 118 321182 | QLUAZR [56-590-65~48 4
I 64 321182
L 1z INDUCTCR, 150UH, +=5%, 10. 5MHZ, SHLD 174763 | 24759 MR-150T 1
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Table 5-4. A2A1 Synthesizer PCA (cont)

REFERENCE FLUKE | MFRS MANUFACTURERS Tor g
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER aTy T
NO i CODE OR GENERIC TYPE g
. 17 INDUCTOR, 220UH, +~5%, 9. 4MHZ, SHID 147835 | 24789 |MR-2207 1
L 43 INDOUCTOR, ZOUH, +w Qf%, S3MHZ , SHLD ZAO0DTR | 24759 IMR~1OQJEK 1
L 49 INDUCTOR ADJT 8.4MH 704599 | B9536 7049858 1
L 50 INRUCTOR ADJ 11.1ME 705004 | 89536 |TOS0C4 i
i 54 INDUCTOR, Z700H, +- 5%, 8BMHZ, SHLD IBE2T0 1 24758 |MR-2T70T b3
59 INTUCTOR, 1LZ5UH 738484 | 8953& | 738484 1
L 62 INDUCTOR, 470UH, +w5%, 6. SMHZ, SHID 147827 | 24759 [MR~4707 1
. €6 INDUCTOR, 0.82UH, +~10%, 200MEZ, SHLD 320045} 24759 MR=0.B82J6K 1
L &7, &8 CORE, TORCID, FERRITE, . 079X. 183X, 29] 219535 1 25088 [B62110«A5030-«X025«C 2z
p e INDUCTOR, 0. 044UH, +—15%, SO00MHE ,, SKLD 249110 | 72259 248110 1
L 72 INDUCTOR, 22UH, +-10%, 3BMEZ, SEILD 147843 [ 24759 MR-22JEK 1
Mr L COMPONENT HOLDER 42286% | 98159 |2829-75-2 1
™ME 2 BRACKET., SMB 774455 | 89536 |774455 A
POA0L,102,1 1% SOCKET, SINGLE, PWB, FOR . 042~.049 PIN S4405€ [ Q0779 (S087%-0 7
P 115 344056
P 118125 PIN, SINGLE, PWB, 0.025 SQ 277418 L OCTT9 {A-870C22~3 8
Q1 ¥ Ic.vOLT REG,FINED,+5 VOLTS, 0.1 AMPS 42891C § 04713 IMCTVELOSACE 3
Q 2, 22 § TRANSISTOR, SI,PNP,SMALL SIGNAL 195974 ;1 04713 ]2N32906 2
[o- 2] 4§ TRANSISTOR, SI,NPN,HI-FREQ, S‘HRI.L SIGNL | 723379 | 6163¢ {BFRIES 1
o4, 8, 41, 4 TRANSISTOR, 5I,PNP,HI~SPEED SWITCH 69629 | 04713 (MEPSETTL 4
Q42 4 269629
Q@ 10~ iz % TRANSISTCR, SI,K-JFET,TO-52 6O4ETE | L7856 JU2464 3
Q 13, 14 ¥ TRANSTSTOR, SI,N-DMOS FET, TO-T2 T83308 | 17856 {3D215DE 2
Q@ 15, 21, 23 § TRANSISTOR, SI,NPN,SMALL SIGNAL, TO-92 218396 ] 04713 |2n3904 3
@ 16, 17 § TRANSISTOR, SI,NPN, SMALL SIGNAL 2483251 | 04713 {MPSOLE 2
2 i8, 13 4 TRANSISTOR,SI,PNP,SMALL SIGNAL 225599 | 07263 jZNA250 2
Q 2¢ ¥ TRANSISTOR, SI,NPN,DARLINSTON 381798 [ 04713 MPSRID 3
G 26, 27, 3e ¥ TRANSISTO.R, $I,NPN,SMALL SIGNAL 218081 { 04713 |MPS6520 3
Q28 4§ TRANSISTOR, 5I.PNP,SMALL SIGNAL 418707 1 07263 [MPSESE2 1
Q 22, 35 % TRANSISTOR, SI,NPN, SMALL SIGNAL 483156 | 33297 |NEO213ED-TL 2
Q 33, 37 § TRANSISTOR, S5I,NPN, HI-FREQ, SMALL SIGNL | 535013 | 04713 [BFRSL 2
Q 39, 40 % TRANSISTOR, $I,H~JFET, GHF/VHE USE 403624 [ 17856 {IJ2765 2
R 1 RES5,CC, 68, +-5%, 6. 5W 178384 [ 01121 JEBEBOS 3
R 2,159,201, RES,CF,C.51, +-5%, 0. 258W 381954 § 59124 |CFl/4 ORS1LS )
R 209,250 381954
R 3, 45 RES,CF, 51, +-5%,0.125% 740050 | 59124 [ROSZL/8-5100 2
R &, 14, 1% % RES,CERM, 15, +-5%, .125W, 200PPM, 1206 756340 | 91637 |CRCWLZ06-15CTB 3
rRe, 7 % RES,CERM, 390, +-i%, . L25%W, 200P8M, 1206 Tav49e | 91637 |CROWLZ06-33000B 2
RS9 RES. GC, 1K, +=5%, C.125W 843932 ; 01121 [BR1O2% 1
R 10, 44, 94, RES,CF, 3K, +~5%,0.25W 343426 ] 59224 (CFL/4 Lo20 ]
R 154,169,170 343426
R il, 73 RES,CF,3.3K, +-5%, 0. 2Z5%W 348813 | 59124 ¢F1/4 3327 2
R 12,102,119, RES,CF, 10K, +=53%, 0. 25W 348839 | 59124 |CPL/¢ 102J 4
R 129 346839
R 13 RES,CC, 270, +5%,0.5W 159616 | 01121 {EB271Y 1
R 20,147,186, RES,ME, 47.5, 4«18, 0.25W,100PPM 799700 | 91627 [CCF~5C 4TRSF
R 218,219 78970¢
R 21, 22 RES,CC,35,+-10%,0.225W 261800 | 01121 {3BlS532
B 22, 24, 49, RES.CF, 56, +~5%, 0. 25W 342618 | 58124 |CFL/4 560J
R 228 342618
R 25, 32 RES,MF,53.1,+-1%, 0. 25W, 100PEM 799650 | 91637 ICCF-50 S1RLF 2
B 26, 3L. 6%, RES,.MF, 200, =143, 0. 125W, L00PPNM 168195 | 81637 |CMF-55 1000F -1 4
R 103 168195
R 27 RES,MF, 18.2K,-=1%,0.120W, 100PPM 236810 ! 91637 |[CMF-55 1822F T-1 1
R 28 RES,MF, 10.7X,<—1%, 0. L25W, 100PPN 293613 § 21637 [CMF~55 107ZF T-1 1
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Tabla 5-4. AZA1 Synthesizer PCA {cont)

REFERENCE FLUKE | MFRS MANUFACTURERS ror g
DESIGNATOR DESCRIFTION STOCK  SPLY PART NUMBER o1y T
NO | CODE OR GENERIC TYPE g
R 29 RES.MF, 11.3K, +—1%,0.125W, L00PPM 293629 191637 [CMF-55 1132F T-1 3
R 30 RES,MF, 28.7K, +~1%, 0.125W, 100FPN 235176 | 91637 [CMF~58 2872F T=1 1
R 33,161 RES,CF, 31, +-5%, 0. 25W 414540 § 58124 [CF1/4 5100 2
R 39 RES, CF, 200, +=~5%, 0 . 25W 441451 159124 jCFL/4 2010 1
R 41 RES,CF, 270, +=5%, 0 . 25W 348789 1 59124 JCFL/4 2710 3
R 42 RES, OF, 180, +~5%, 0. 25W 441436 1 59124 [CFL/4 1810 b
R 43 RES,CF, $, +-5%, 0. 25W 441683 | 59124 jeris4 9ic7 1
R 4&,165,167, RES.MF, 811, +~1%,0.25W, L00PPM 799684 { 91637 [OCE-50 S1I0F 7
R 171,172,177, TH99684
R 211 799684
R 48,137,118 RES, CF, 220, +~8%, 0. 28W 342626 159524 |CFL/4 2217 3
R 4% RES,MF,39.2,+~1%, 0. 25W, 100PPM 789775 | 91637 |CCF~50 35R2F 1
® 50 RES,MF, 82.5,+=1%, 0,25, 100P2M 799783 { 91637 |CCE~50 B2RSF 1
R 51 RES,MF, 130, +1%,0.25W, 1002 B54406 | 81637 |CCF-50 1300F 3
R 5% RES, CF, 2. 7K, +~5%, 0. 25W 286490 | 59124 |CF1/4 2723 1
R 56~ 58, €6 RES,MF, 100, +=1%,0.23W, 100PPM 729668 ] 91637 |CCT=50 1000F is
R 69,124,127, TH9668
R 133~139,21LC. k)11
R 212 799668
R 72 RES, CF, 31K, +~5%,0.25W 376434 | 59124 [CF1/4 5130 1
R 74,100,103 RES,CF,1.5K,+~5%, 0. 25W 343418 {59124 jCFL/4 1520 3
R 75 RES,MF, 4.22K, +~1%,0.125W, L00PPM LER245 | 91ERT [CMF=55 4221F Twl L
R 18 RES,MF, 10K, +~1%,0.125W, 100DENM 168260 | 91637 {TMFr-55 10025 T3 1
R 77 RES, MF, 90K, +~0.1%,0.25W, 508FNM 225763 | 31637 |{cME~60 80028 T~2 1
R 78 RES,MF, 9K, +~0.1%, 0. 25W, S502PM 236695 | 91627 {CMF~60 9001E Tw2 1
R 79 RES,MF, 1K, +=0.,1%, 0., 25W, S0PFM 225833 | 91637 {CMF~60 10018 T=2 3
R B0, 8 RES,MF, 4. 99K, +=1%, 0. 125W, L00FPPM 168252 | 91627 {CMF-55 4991F T-1 2
R 83,182,191 RES,.MF, 1K, +~1%, 0. 125W, 100FPRM 168229 | 31637 |CMF-55 1001F T-1 3
R B2, BY REE, VAR, CERM, 5K, +~2. 0%, 0 . 5W 327569 | 80294 |33B6R-1-£02 2
R 82 RES,CF, 75%, +~5%, 0. 25% 394130 | 58124 |CFi/4 7537 1
R 84 RES,MF, 6. 45K, +~1%, 0. 125W, 100PEM 294900 | 91637 JOMF-55 €441F T-1 L
R 835,223 RES,MF, 6. 04K, +~1%, 0.125W, 100PPM 285189 § 91637 [CMF-55 GOALE T-1 2
R 86 RES,CF, 200K, +~5&, O, Z25W 451485 § 59124 |CF1/4 2047 i
R 89 RES.MF,5.11K, +~1%,0.L25W, JC0PPM 294868 | 91637 |CMF-55 5111F T-1 i
R 90 RES, VAR, CERM, 1K, +=10%,0.5W 275750 | 80294 {233B6R~1~102 1
R 91 RES.MF,3.83K, +~1%, 0.125W, 1002PM 235143 | 93637 |[CMF~55 3831F T-1 1
R 892, 93,213~ RES,MF, 499, +=1%, , 0. 125W, 1 00PN 168211 [ S1637 (CME=~55 4990F Tw-1 s
R L1l5 168223
R 8% RES,CF, 9.1K, +-5%, 0. 25W 441691 | 59124 [CF1/4 923127 1
R 96 RES,CF, 820, +=-5%,0.25W 442327159124 |CFL/4 8210 1
R 87 RES, CF, 6. 8K, +~5%, G. 25W B6BTEL [ 59124 CFL/4 6827 S
R 98,121 RES,CF, 100, +~5%, 0. 25W 348771 | 59124 |CF1/4 1017 2
B 9% RES,MF, L.5K, +~1%, 0. 125W, 1009PNM 313098 | 91637 |eMF-55 1S01F T-1 i
R o104 RES, VAR, CERM, 20K, +=30%, 0. 5W 335760 | 80294 [33B6R-1-203 1
B 105 RES, &F, 10K, +=5%, 0, 25W 697102 { 59124 fCF1/4 1035 1
B 106 RES,CF, 470, +~5%, 0 _25W 854567 | S9124 |eFi/4 4710 1
R 107 RES,MF, 3. 48K, +~1%, 0. 125W, 1002EM 260687 | 91637 {CMF~55 3481F T-1 1
R 108,116 RES,MF, 1.27K, +=1%, 0.1 25W, 10022 267369 | 91637 [CMP~55 1271F T-1 z
R 109,111 RES,CC, 510, +=5%, 0 .5W 108951 | 01121 {EB51iS 2
R I1I0.1%2 RES,.CF, 36,-+-5%, 0. 25W 442236 | 59124 ICF1/4 360T 2
R 120,163 RES,CF, 4. 7K, +=5%, 0., 25W 348821 | 59124 [CF1/4 4727 z
R 122 RES, L, 8. 2K, +=5%, 0, Z5W 4416751 55124 [CF1l/4 8227 1
R 1232 RES,CF, 33K, +-5%,0.25W 348888 | 59124 |CFl/4 3337 1
R 125 RES, VAR, CERM, 5K, +=~20%, 0. 5W 226084 | 80294 (3329H-1-502 1
R 145 RES,MF, 301, +~1%, 0.25W, LOCPPY 799916 | 91637 (CCF~50 30310F 1
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Tabie 5-4. A2A1 Synthesizer PCA (cont)

REFERENCE FLUKE | MFRS MANUFACTURERS ToT 2
DESIGNATOR DESCRIPTION STOCK | SPLY PAHT NUMBER erylI
NO | CODE OR GENERIC TYPE g

R L4€ RES, MF,1B.2,+~1%,0.25W, 100P2EM 199817 | 91637 iCCF~50 18R2PF
R 148,153,162, RES,MP, 10K, +~1%,0.25W, 100PPM 799635 | 9LE3RT |CCF-5C 1002F 5
R 22%,226 TISE35
R L48,217,240 RES,CC, 330, +=5%,0.125W 6435965 | 01221 |BB3A31S k3
R 130 RES,CC, 2. 2K, +-1 0%, CL.125W 115329 | 01121 |BBLZ221 3
R 15L,222 RES,ME, 1K, +—1%, C.25W, 100PPM 799791 | 31637 ICCF=-50 1001F 2
R 152 RES,CF, 470, +-5%,0.25%W 343434 ] 59124 LRI/ ATLY T
R 160 RES,CF, 750, +~5% ,0.25W 441659 ] 59124 |CFi1/4 7817 i
R 164 RES,CF, 2300, +«5%,0C.25W 441359 59)._24 CFri/4 20170 1
R 178,179 RES,CF, 5.6, +-5%,0.25W 447618 | 59124 |CF1/4 SRET 2
R 180,192 RES,MEF, 378, +~1%,0.225W, 100FPM 442566 | 21637 |CMF~85% 1780F T3 4
R 181,193 RES,MF, 1.05K, 1%, 0, 125W, 100FFM 293530 | 21637 [CMF-55 1081F T3 2
R 183,1%4 RES,MF,3.24K, +«1%, 0, 125W, L00PPM 223878 .91637 CMr=55% 32418 Tul 2
R 184,185,197, RES,MFf, 182, +-1%,0.25W, 100PPM TIVTZ6 § BLERT (CCKF-50 1820F 4
R 200 749726
R 185,199 RES,.MFP, 249, +~1%,0.12%W, 100PBM 168203 1 91627 ICMFP«=5S 2490F T-1 2
R 187,189 RES, MF, L2, +1%,0.25W, L00PPM 728734 1 81637 {CCF-30 1Z10F 2
R 188,1%¢ RES, MF,i12.1,+=15%,0.25%W, 100PEM 7199742 | 91627 {CCF-50 1ZRLF z
R 80 RES,CF,5.1,+-5%,0.25W 441,287 | 59124 |CF1/4 3R1J 3
R 188,241 RES, ME,30.1,4~1%, 0. 25W, 100FPEM 759692 | 91637 |CCF~5¢ 3CRLF 2
R 213,214,242 RES, ME, 200, +~1%,0.25W, 100PPM 799753 | 91637 |CCF~50 20001 3
R 220 RES,CC, 270, ++5%,0,125W B12764 | 0112) [BB2715 i
R 221 RES,CF, 13K, +-5%%,0.25W 248854 | 58124 |CF1/4 1530 1
R 224 RES,MF, 18K, +-1%,0.125W, 100PPM 285296 | 91637 [CMI55 15027 T-1 1
R 227 RES,MF, 100K, +~1%,0.125W, 100PFPM 298807 | 91637 |CME-55 1003F T-1 b
R 229 RES,MF, 9.09K, +~1%,0.125W, 100PPM ZR2LE62 | 916327 [UMF=55 9091F T3 i
R 230 RES, VAR, CERM, 2X, +-20%,0.5W 226076 | B0294 |[2329E-1-202 1
R 231 RES,MF, 4.02K, +-1%,0.125W, J00PEM 235325 | 91637 |[CMF-55 4021F T-1 1
R 232 RES.CF, 1.3K,+~5%,D.25W 441394 | 59124 |CFL/4 1327 i
R 233 HES, MP, 681, +1%,0.25W, 100PEM 782052 1 91637 |CCF-50 6BLOF 1
R 234 RES,CC, 15K, +~5%,0.25W 148134 1 Q1121 |CRLS3E i
R 235 RES,CF, 1M, +-5%, 0. 25W 348987 {1 59124 |CFL/4 1057 1
R 2386 RES,CC, 560, +—5%,0.1258W 782839 | 91637 [BRS61S i
R 237 RES,CC, 100, +-10%, 0. 125W 261826 | 01121 |BB1O1Y i
R 238,233 RES,CC, 390, +~5%,0_125W TR2E2L | 91637 [BREYLS 2
TO A5 TERM, FASTON, TAR, . 110, SOLDER 512889 | 007TH 625851 i5
TP L, 3, 14, PIN,SINGLE.PWR, 0.025 3¢ ZETECH | ORTT79 (BFE23-1 &
*® 17, 35, S5 Z2ETEQ0
vl & IC,BIP, 2.4 GHZ DIVIDE BY 2 PRESCALER 887018 | 33297 {UpBRS8LC i
U2 ¥ IC,AMPLIFIER,WIDEBAND, L1000 MHZ, S0T143 | 887013 | 232297 |UPCiGases 3
o3 4§ IC,AMPLIFIER,WIDEBAND,19C0 MHZ, SOT143 | 887005 | 332987 [UPciérsa 1
v, 8 MIXER, DQUBLE 2ATANCED,1 - 300 MEZ TFI3105 | 1AVES [SBLwl-27 2
v 9 % IC,BPLR,MONQLITHIC VHIF-UHF AMPLIFIER TFRIALT | 33297 JUPCLESAA X
T 10 % IC, 0P AMP,QUAD, JFET INPUT, 14 PIN DIP 4834238 { 01295 ITLOB4CN i
T 15, sa ¥ TIC,STTL, 100MEZ 2IV BY 2,0IV BY © ONTR 473835 1 DL29% {ENT4S5196N 2
U le 4 IC,L8TTL, DUAT 3.0V BY 2,BIV BY 5 CNTR 483%94 | 012595 [SN74LS290N b
T 17 ] rC, 5TYL, 360 CTLL GATE ARRAY 723718 | 61271 [MB11271301 1
U 18, 62, .63 (4 IC,ECL,DUAL D )/8 F/F,+EDG TRG BAT252 | 04713 [MCLOHABLL 3
v 18 % IC,ECL.QUARD 2 7 YRUT NOR GATE 851613 | 64713 |MCIOHLOZE 1
w 2¢ L3 IC, BCL, 600MHEZ DIV BY 1C,DIV BY 11 CNT 504423 | 07263 {1 1CSCDCOR L
v 26, 30~ 32 ¥ IC,L8TTL,OCTAL D F/F.,+EDE TRG, W/CLEAR 454887 | 01295 |SNTLALS27AN 4
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Table 5-4. A2A1 Synthesizer PCA (cont)

N

REFERENCE FLUKE | MFRS MANUFACTURERS ToT 10

DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER oty T

NO CODE OR GENERIC TYPE g
U 2%, 29 § IC,CMOS,10BIT DAC,L10BIT ACCUR,CUR DUT | 802280 | 24355 [AD7S33LN 2
v oze ¥ IC,0p AMP.DUAL, JFET INPUT.S PIN DIp 495182 | 2TCL4 [LETISIN i
T 23 % IC.STTL. 360 CELL GATE ARRAY TRBTGO | 61271 MBL12TIA02 b3
T 34 % IC,PTTL,QUAD 2 INPUT NAND GATE 654640 | 04713 IMCT4FCON 1
U 35, 66 f IC,FTTL.RBUAL D F/F,+EDG TRG, W/CL&SET &59508 [ 04713 IMCTATT4AN 2
T 37 f IC,L5TTL, 3«8 LINE DCDR W/ENABLE 407585 | 27014 [DM74ALS138N i
T 38 L4 IC,LSTTL, CCTL LINE DRVR W/3~STATE CUT 429035 1 01255 [SN7T4LS244N 1
T 41 ¥ 1IC,0P AMP.QUAD JFET INPUT,14 PIN DIP €59748 | O1255 [TLOT4CN 1
T 42 ¥ e, COMPARATOR, JUAD, 14 PIN DIP 3BT7233 | 27014 [jIM3I39W 3
T 43, 44, 59, § fc,STTL.DUAL D F/E,+EDG TRG, W/SETLCLR | 418269 | 01285 [SN74574N 4

T &8 ¥ 418269
U 45, &4, 65 f IC,STTL.QUAD 2 INPUT NAND GATE 363580 | 1295 [SNT4500N 3
T 46 ¥ IC,ARRAY,S5 TRANS,% ISO: 2~PNP2,3-NPN 418954 | 34371 [CABCSEE 3
T 47, 7L 4 IC,LSTTL,RETRG MONCSTAB MULTIVE W/CLR | 412734 | 27014 [DM74LS122N 2
48, 60, €5 ¥ zc,oP AMP,JFET INPUT, 8 PIN DIP Q72779 | 27014 |LF3BEN 3
T 43 ¥ I¢, 0P AMP, SELECTED GBW SUOKHZ 418566 | 18324 JIM3ES &
o 50 £ ISQLATOR, OPTC, LED TO TRANSISTOR,DUAL 454330 § 25088 |ILCT-6-25%4 3
T 55 ¥ I¢, sPTL, HEX INVERTER ALBO0L § 27014 |DM745C4N by
U 63 § IC,EBCL,DIVIDE BY 4 PRESCALER 22187 134371 [CARIO9E 1
U 64 ¥ IC,ECL,TRIPLE 2/3 INPUT OR/NOR GATE 723437 1 04TL2 [MCL0L05PL 1
U 67 § rc, COMPARATOR, HI~SPEED,14 FIN DIF 3BEARD | 270104 |IMIGLN i
T 70 § IC.oMOS, SPDYT ANALOG SWITCR T23742 | 17856 |DGACIACS 1
Wi, 2 CRBLE ASSY, RF JUMPER 716985 | 89536 [T1658S5 2
XU 48, $0 SOCKET, IC. 8 PIR STBOLE | Q0779 [2=6404631 2
¥l CRYSTAL., LOMEZ, +«0. 001 %, HU~35/0 536565 | 71034 [BK3I«1B 1
zZ RES,CERM.DIP,16 PIN,B RES,10K,1% S0L841 [ 80294 J4116R~0OL-103-F 1
z5 RES,CERM, SIP, 10 PIN, 9 RES,510,+«2% 4788¢0 | 91637 JCSCLOA-0L~-5110 L
z & RES, CERM, SIP, 6 PIN, S RES, 100K, +-2% 4127261 91637 [CSCO6A~03~104G a
zZ 9 RES,CERM,DIP. 15 PIN,S RES, 1K, +-5% 88118 | 1637 |MDPLE~03~102T 1
zZ 10 RES,CERM, SIP, € 2IN, S5 RES,S510,+-2% 459974 | 91637 [CSCO6A~01~511G 1
NOTES: % static sensitive part.
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Table 5-5. A2A2 VCO PCA

N
REFERENCE FLUKE | MFRS MANUFACTURERS Tot o
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER ary|T

NO | CODE OR GENERIC TYPE §

[ Char, CER, LBOOPRE, +-5%, 50V, L0856 528547 | 04222 [SR2152182JAA

“ 2, 5, 6, CAP.CER, LOOPF, +-5%, 50V, 206, D80Y 514133 | 51406 [GRETOBCOGLOIICSOPE 18

<9, 1%, 14, 514133

C 19, 22, 26— 514133

< 28, 21, 32, 514133

€ 34, 37~ 40 514133 )

32, 4, 7 CAD,PORC, L.8PF, +—0.1PF, 50V, C508 800854 | 51406 {MALBIRER 3

c 8 CAP,PORC, 3.6PF, +0.1PF, 50V. 05085 806380 51406 IMALEB3REE

c 10, 15, 1B, CAP,POLYES, 0. IUF, +-20%, 50V TAZ883 | 68919 [MKS02104P50V &

C 23, 29, 33 Faz883

c 13, 28 CAR,CER,4.7PF.,.+=0 . 25PF, 50V, C0G, 0805 BOBTE0 [ Q4222 {OE0SSALRTCAT b4

< le CAP,CER,3.3PF,+~0 . 5FF SOV, C0G, 0803 814208 [ 51406 {GRHTOBCOGIRID20OEE 1

< 17 LAP,CER,1.BPF,+-0.25PF, 50V, COG, 0BOS BO6745 f 04222 |OBOSSALRECAT 1

o 2% CAP,.CER, LOPF, +-5%, 50V, C0G, 0805 494781 | 51406 |GRE7QOBCOGIOOISOOPR 1

& 24 CAP,CER,2.7PF,+-0.25%PF, 50V, CCG, 0805 BOE752 | 04222 [UBQSSAZRTCAYT k3

£ 35, 386 CAP.AL, 870UF, +-20%, 16V, SOIV PROCF TTR855 | 62642 [KME1sTATIMIONX1Z2.5M0 2

CrR 1, 2 DICDE, B, VARACTOR, PIV~2BV, 1LEPF 9L2L2€ | 50578 1BB5SLSR{QB2T702-R3T) 2

CR 3, 4, 6, & DICDE,SI,PI,RF CUR CONTR, EPXY STRPLN TIIRI4 | 59265 |MX2ZCTL 1

CR 9 11 ¥ 173234

CRrR 7, 13 i DICDE,SI,PIN,RF SWITCHING 904692 | 28480 {QPRD=424L

CR B8 ¥ DIODE, ST, PIN, RF SWITCHING 875591 | 8A2332 1BA4BA-143 L

L1, 3, 5, IRBUCTOR, U.12UH, +~10%, 1000MHZ 800912 | S27E3 IS50RTV227=013 =1

L 7. 8 800912

L 2, 4, & INDUCTOR, 0. 18UH, +—~10%, 77TOMHEZ 800920 | 527632 IS5087227=213 3

F 201,202,205 SOCKET, SINGLES,PWB,FOR .042-.049 PIN 5440536 L 00779 |S0BTL-1 3

P 203 SOCKET, SINGLE,FWB,.FCOR 0.012=0.022 PIN [ 376418 22526 [75060~032 1

¥ 204 PIN TESYT BASE 698472 | 20584 |€38472 1

¢l ¥ TRANSISTOR, 5I,NPN,5M SIGNAY,HT FT S2RB153 [ 23297 |NE21835 1

Q2 4 TRAWSISTOR, ST,NPN, SMALL SIGNAL 483156 § 33297 |[NEQ2135D-71 bR

R 1, 36 ¥ RES.CERM, 1.2K,+-5%, .125W, 200P8M, 1206 T46412 | PLE37 JCROWLZ06~120108 2

R 2 4 RES,CDBRM, 1K,+-5%, .125W, 200FPPM, 1206 T459592 | 91637 [CROWLZ06-1L001IB 1

R 3, 4, 17 ¥ RES,CERM, 2K, +=5%, .1 25W, 200PPM, 1206 T46461 | 91637 [CRCWLZ206-20010B 3

R %5, 11 RES,MF, 200, +=1%, 0., 25W, I00PPM TH5759 | 21 €37 |CCP-50 2000F 2

R 6 RES.MF, 464, +-1%,0.25W, 100PEM 801282 | 91637 |CCE~50 4640F 1

R 7, 13 RES,MF, 301, 4~1%,0.25W, 1C0FPPM 799916 | 91637 |[CCF~50 30108 2

R 8, XC, 14, ¥ RES.CERM,R2,+~5%, «125W, 20080M, 1206 F40480 | 91637 [CRCW1IZ06~B2ROTE 4

R 16 [ 4 740480

B9, 15 ¥ RES,CERM, 91.+-5%%, .125W, 200PPM, 1206 TSE338 | 51637 JURCWI206~9LROIBE 2

R 12, 31 RES,MF, 681 ,+~1%,0.25W, 200PPM T8Z052 | 9737 |CCF-50 GRBLIOP 2

R 18 ¥ RES,CERM, 380,+-5%, . 125W,200PPM, 1206 T40458 ; 9137 |TROW1206~-330008 i

R 18 RES, CERM, 47, +-5%, .125W, 200PRPM, 1206 720631 i 91637 |CRCWLZ06-47ROJBE 3

R 20 4 RES,CERM, 20, ++5%,..125W, 200PPM, 1206 F4T7683 1 91637 |CRCW1LZ206~1200TR 1

R 23, 25, 27 RES,CYF, 240, +=5%,0.25W 376624 159324 {CF1/4 2430 a

R 22 RES,CF, 9%.,+—5%, 0. 25W 441683 159124 [CF1/4 9100 kN

R 23 ¥ RES,CERM, 180, +=5%, .125W, 20028M, 1206 720645 | 91637 [CRCWI206~180008 1

R 24 ¥ RSs,CERM, 68, 4~5%, .125W, 200PPM, 1208 747675 | 91637 JCROCWLZ0E6«E8ROIB i3

R 26 RES,CF, 47, +=-5%, 0. 25W 443592 | 59124 {C¥L/4 4705 i

R 28, 29 RES,CF, 20, +~5%,0.25W 442202159124 {Cr1/4 20R0T 2

R 30 RES,MF, 10K, +*1%.0-2S??,1009?M THSE35 | 91637 JOCE-50 1O02F 1

R 32, 35 ¥ RES,CERM, 330, +-5%, .125W,200PPM, 1206 TLEITC | FLERT |CREWIZOE6-3300TB 2

R 223, 34 RES,CF, 56, +5%, 0. 25W 2426138 | 59124 [CFL/4 3607 2

T 1~ 3 4 IC, BELR, MONOQLITHIC UWAVE AMP, SEL GAIN BeY048 { 28480 |CPMA-0385 a

T4 % IC,0F AMP,DUARL, JFET INPUT.8 PIN DIP 498192 270314 {TLF353N 1

Wl CABLE ABSY, VOO T98207 | B953¢ |T7982C07 1
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Table 5-5. A2A2 VCO PCA (cont)

REFERENCE
DESIGNATOR

DESCRIPTION

FLUKE
$TOCK
NO

MFRS
SPLY
CODE

MANUFACTURERS
PART NUMBER
OR GENERIC TYPE

TOT
Qiy

wm-HOZ

HOTES Y

4% static sensitive part.

THE FOLLOWING COMPONENTS ARE NON-FIELD REPLACEASLE:
L ,3-6,8,10,11,24,15,18,19,21,26,27,29,31,32,36,27

TR 1wqd
21 -4

RL ~4,16-18, 25,30
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Table 5-6. A2A4 Output PCA

N
REFERENCE FLUKE | MFRS MANUFACTURERS +or 10
DESIGNATOR DESCRIFTION STOCK | SPLY PART NUMBER aTy T
NG | CODE OR GENERIC TYPE S
€ 101,104,306, CAP,CER,100PF, +—2%, 100V.C0G 837609 ; 04222 SRISIALO0LGHA 22
C 1AS-117,137, 837602
« 138,244,151, 837608
T 1%2,154,231, 8AT609
€ 238-24C,243, 837609
& 246,247,250, 837609
¢ 253,301,303, 837608
¢ 205,311-3314, 8376089
C 317-320 827609
C 103,145,148, CAP,POLYES, §.,107, +=204, 50V 837526 | 4U402 |MKT1823 104 05 € 26
C 201,207,210, 837526
€ 213,214,235, 837526
C 245,249,260, a3xrsze
C 265,266,272~ 837526
C 274,302,304, 837526
C 306,403,404, 237526
< 406,412,421, 837526
c 42z 837526
¢ 197,124,347, CAP,CER,10002F, +~20%, 100V, X7TR 837542 | 04222 [SRISLCLOZMAR 12
< 157,218,242, 837542
o 254-256,258, 37542
T 269,270 837542
C 108,119,121~ CRP,CER,5.68F. +-0.25FF, 100V, COH 5L2954 | 51406 {RPEILOCOHSRECL 5
c 123 5125854
¢ 109,110,118 CAP, CER, 3 .9PF, +-0 . 25PF, LOOV, COJ $12947 | 51406 |RPELIOCOIIRIC 3
¢ 111,236,237 GAF,CER, 2,.3PF, +~0  25PF, 100V, COJ 519330 | 51406 |RPELIOCOJAR3ICL 3
C 132,113 CAP,CER,2.2PF.+=0.25FF, 100V, COG 362731 | 04222 ISRISAZR2CAT 2
< 114,244,248, CAP,CER, L.8PF.+~D.25PF, 100V, COK 512897 1 51406 {APRLLOCOKIRECL 4
& oZe2 512897
C 120,224,275 CAP,CER, 2.7RF, +~0.25PF, 400V, C00 263705 | 51406 {RPELILOCST27CL
C 125,127,129, CAP,CER, Q.OLUF, +=20%, SOV, XTR BL624% | 04222 |SROT5CIOAMAN ki
 L31,L33.535. 816249
c la% 816249
o 126 CAF, AL, 22TF, +=20%, L 6V, S0LV PROOF 614750 § 62643 (SRACLEVBIZRMOSXICS 1
T 130,134 CAP, AL, 150F, +=20%, 35V £14024 | 74R4C JALRISERMOSOM 2
< 1as CAP,CER, 12008F, +«20%, 100V, X7R 3E8283 | 04222 |SR20LCLIZMAR i
C 140 CAP,CER, 1800PF +-5%,50V,C0C $28547 | 04222 [SR21L5A1 8274 s
c 142 CAF,CER, 4700PF, 4w 20%, 100V, X7R 362871 | 04222 [SR1IS1CAT2MAA 2
C 146 CAP,CER, 220RF,+—-2%, 100V, C08 B12131 { 04222 |SR2ZOIA22Z21IGAA L
¢ 185,156,307~ CAP,CER, LOOPF, +-2%, 100V, C0G 512848 { 04222 {SRLELALCLGARN &
< 310,321,416 512848
¢ 202-204.,206, CAP AL, 2. 2U0F, +-20%, 80V, SOLV PRODE 641480 | 62643 |SRACLOVBIRZMAXTCS ic
C 208,211,261, 641480
< 264,271,276 6541480
c 205 CAP,CER, 39PF, +~2%,100V, 05 512962 | 04222 [SR151ADICGAR
C 209,212,230 CAR.,CER, 272F, +—2%, 100V, CCG 362742 1 04222 ISRLISIAZTCGAR
& 216,218,220, CAP,CER, §,.2PF,+~0.25PF, 300V, CCH 7153592 ] 51406 {RPEL1CCOHERZCL
o 223 715359 ’
¢ 217 CAR,CER, 18PF, +-2%, 100V, COG S1233%5 1 51406 |RPELLIOALE4GL 1
C 219,2264229, CAP . CER,4.7PF,+~0.25PF, 10OV, COH 262772 | B1406 [RPEILICCOHARTCL &
o 277 362772
C 225 CAP,CER, 10PF, ~—2%, 100V, C0G 512343 | 51408 JRPELICALOCEL 3
c 222 CRF.CER, 12PF,+-2%, 100V, C2G 816124 | 04222 |SR2Z91AIZOGAD 1
T R25.252 CAP,CER, 6.8PF,+~0.25PF, 100V, COH 512327 1 5140¢ {RPELIOCDHERECL 2
< 251,405 CAP,CER, 47PF,4-2%, 100V, C0G 512368 { 04222 {SRIS1RATVOGAA 2
T ozez CAP,TA,3.30F,41~20%, 30V 712848 | 56285 |195DABENOLE0223 1
< 267,411 CAP,TA, 2.2UF, 4-20%, 35V 4BS185 | 56289 |193D225X0025BAZ 4
< 322,409 CAR.,.TA,C.4TUF, +—20%, 35V 161349 | 56282 |199D474X0035AR2 -4
€ 401,402 CAP, AL, §70F, +5 " ~20%, 16V 436006 ] 62643 |SMIEVE~47 2
T 407,408 CAP  POLYPR, 0.0786UT, +~1%, R0V 422998 | 8441] |[JF-BG. 07861550V 4
< 410 CAP,THA, 4.7UF, +-20%, 25V 161943 | 56289 19904 75X0025BA2 3
< 420 CAP,CER, 1.Q0PF,+~0.25PF, 100V, COK $1214% | 51406 |RPELLOCOKIOECT i
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Table 5-6. A2A4 Output PCA (cont)

N
REFERENCE FLUKE | MFRS MANUFACTURERS ToT [s)
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER oty T
NO CODE OR GENERIC TYPE g
CR 101,105,111~ |¥ DIODE,SI.2IN,SMALL SIGNAL.URF & VHF 40276 | 28480 |50B2-3379 T-25 iz
CR 13§,318,120, |% 402776
CR 203,210 ¥ 402776
CR 102~104,106~ |¥ DIODE,SI,PIN, RF ATTENUATING 508077 | 96341 {Mn 4P523 15
CR 110,12%,204~ |% 508071
¢R 203 ¥ 508B0CTT
CR 117,119 ¥ DIODE,SX,PIN,RF CUR CORT RESIST Drops §742298 | 2s4ec {apnp~4348 z
CR 123,124 % DICDE, ST, BV=30V, IO=150MA, SELECTED VF {234468 | 27014 [1M316B 2
CR 126 ¥ DIODE,SI.SCHOUTTKY,MATCHED SET OF 2 72247¢ | 284B0 |oscu3ags4d 1
CR 127,128 % DIODE,SI, SCHOTTKY BARRIER, SMALL SIGNL | 525195 | 28480 |5082-2800 z
¢R 139,201 ¥ DICDE,SI,BV+75V, IC=150MA, SOOMW 200823 | UoZie [rN4448 2z
CR 401,482 % DIODE,SI,SCHOTTKY BARRIER, SMALL SIGNL |312247 | 28480 |5082-6264 T25 2
fe iR 2 HEADER, 1 ROW, .100CTR, 4 PIN 417329 | 00779 |103747-4 1
L 102,106,108, CHOKE, §TURN 320911 | 89536 [3209L1 [
L 110,115,230 320811
I 103-105, 228 INDUCTOR, 0. 668UH, +=10%, 221 MHZ, SHID A20537 | 24759 [MR-O. 686K 4
L 113,116,209, INDUCTIOR, 10 TURAS 463448 | BIS36 (463448 12
L 210, 214218, 465448
L 220,224,227 463448
L 137 CORE, TOROID, FERRITE, . 047X . 138X, 118 321182 | OZUAS [56-590-65-4B 1
L 201-203 INDUCTOR, 6800UH, +~10%, 1 . SMHZ, SHLD 363184 | 24755 |MR~6B00T 3
L 205 INDUCTOR, 4TOUH, +—5%, 6. SMHZ, SHLD 147827 1 24759 {MR-470T 1
L o2z: INDUCTOR, L5COUH, +~1, 0%, 2., SMHZ, SHID 343863 1 24759 [MR~1500K 1
I 228 INDUCTOR, 3900UH, +~10%, 1. 8MEZ, SHLD BE31TE ] 24759 [MR-3SOCIEK 1
ME L SHIELD, HET 774190 | #9836 |774190 1
MP 102,107,108 PIN TEST BASE 698472 | 20884 698272 3
MP 229 GROUND STRIP, BECU, SPRING FINGER 756448 | 34642 {97~500-08 3
B 101,1213-130 SOCKET, SINGLE, PWB, FOR . 042~.04% PIN 544056 | 00779 [S0BTI~1 is
P 104 HEADER,1 ROW, .100CTR. 10 PIN 4786535 | 00YY9 [1037470 1
P 106 SOCKET, SINGLE, PWB,FOR 0.012~0.022 PIN [376418 | 22526 [78060-012 1
& 101,102,202 § TRANSISTOR, SI,NPN, HI-FREQ, SMALL SIGNL | 535013 | 64713 |arRo1 3
G 103,302,364, § TRANSISTOR, SI,NEN,SMALL SISNAL 330803 | 04713 jMPsSE560 4
Q 306 ¥ 330803
< 104,201,203, % TRANSISTOR, SI,PNP,SMALL SIGNAL 185974 | 04713 |2N2906 8
Q 205,208,210, & 195974
Q 212,214 4 195974
Q 105,106 § TRANSISTOR, 51,NPN,SMALL SIGNAL,TO-92 21839604713 {2N3904 2
¢ 204,206,208, % TRANSISTOR, SI,NPN,EI-FREQ,SMALL SIGNL |723379 | 61636 IBFROES 4
Q 211 ¥ 72337%
o 207 4 TRANSISTOR. SI,NPN, SMALL SIG,.MICROWAVE |483172 | 32297 [we73435 1
Q 213,215 ¥ TAANSISTOR, SI,NPN,HI-FREQ,SMALL SIGNL | 722256 | 04713 |MaRFSe: 2
& 301,303,305, ¥ TAANSISTOR, SI,PNP,SMALL SIGNAL 418707 | 0T263 {MPSESE2
& 307 ¥ 418707
Q 401,403 % TRANSISTOR, SI,N-JFET, TO~232, SWITCH 261578 | 17888 72317 2
o 402 § TRANSISTOR, 51,N-JFET,TO~932 376475 | 27014 |SFS0072 1
R 101,102,104, RES, CF, LK, #=5%, 0. 250 343426 59124 |CEL/4 1027 19
R 114-120,151, 3434286
R 156, 269271, 343426
R 316-318,320 343426
R 103,121,122 RES,MF, 38,2, +«1%, 0. 25W, 100824 799775 | 91637 [CCF-50 3SRIT 3
R 105 RES,MF,82.5,+-1%, 0. 25, 100FPY 788703 | 91637 [CCF-50 82RSF 1
R 108 RES,CF, 470, +—5%, 0.25% 343434 | 59124 forise 4717 1
R 107 RES,CF, 200, +~5%,0.25% 441481 | 59124 ICFL/4 2017 1
R 108,124,125 RES,MF, 2.15K, +=1%,0.125W, LO0PPM 293712 | 91637 JCMP-33 21L51F T-1 3
R 109 RES,MF, 511, +-1%,0_.25%W, 1CO0PPM 799684 | 91637 JoCF-50 5110F 1
R 1lig RES, CC, 270, +=5%, 0. 5W 159616 | 0112] fEB271S 1
R 113,112,159, RES,MF, 51.1,+~1%, 0.25W, LO0FFN 799650 | 91637 CCF-30 SIRLF 5
R 243-245 TeHE50
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Table 5-6. A2A4 Output PCA (cont)

REFERENCE FLUKE | MFRS MANUFACTURERS ToT g
DESIGNATOR DESCRIPTICN STOCK | SPLY PART NUMBER oty T
NO | CODE OR GENERIC TYPE g

R 113,210,231, RES,CF, 18, +«5%, 0, 125%W 40035 | 59124 [RDSZL/8«1807 S
R 215,216 TF4A0038
R 123,238 RES,MF, 2. 687K, +=+1%,0.1258W, 100FPM 282587 | 91637 |CMF=55 2671F T~1 2
R 126 BES, MF,1.65K, +=1%,0.125W, 100P2M 293662 1 91637 |CMF«55 1651F T~1 +
R 127 RES,MF, 665, +~1%,0.125W, L00FPM 320028 | 91637 [CMF~55 6650F T=1 T
R 128,129 RES,MF, 124K, +=L%, 0, 125W, L00PPX 288407 | 92637 [CMF~55 LZ43F T-1 2
R 120 RES,MF, 1.54K, +~1%,0.125W, 100PPM 2B9066 | 81637 [CMF-55 1541F T-1 i
R 131 RES,MF, 2.48K, +=1%,0.225W, 100PPM 260687 | 91637 {CMF«35 3481F T} 1
R 13Z RES,ME, 24 .3K, +~1%,0.125W, 1C0PPM 2367458 | 91637 {CMF-55 2432F T-1 3
R 133 RES,MF, 6. 04K, +=~1%,0.125W, L0CPFM 288189 | 91637 JCMF~35 &04LF T=1 z
R 134 RES,MF, 21 .5K, +~1%,0 .1 25W, 1C0PPM 168278 | 91637 |CMF~55 2152F T-li 1
R 135,304,413, RES,MF, 10K, +«1%, 0,1 25W, 1002 168260 | 21637 |CMF-55 1002Z¥ T-i 4
R 414 158260
R 136,266 RES,MF, 2.55K, +~1%,0 .1 25W, 10C2PM 325498 { 91637 |CMF~55 2Z55LEF T-l 2
R 137 RES,MF, 489, 4«1%, , 0.125W, LOOPM 168213 [ 91637 |CMF~$5 4990F T-1 1
R 138 RES,MF, 16.9K, +=1%,0.125W, 100PEM 267146 { 91637 [CMF~55 1B692F T~1 1
R 139 RES,MF, 34.8K, +-1%,0.128W, 100PPM 261487 1 91637 [CMI-55 3482F T-1 b
R 140,148,149 RES, MF, 1K, +=1%, 0. 125W, 10C0PPM 168229 | 21€37 jCMF-55 100L1F twl 3
R 141 RES,MF, 37 . 4K, +=1%,0.125W, 100PPM 2262471 | 91637 |CMF-55 3TAZE D] 1
R 142 RES, ME, LO0K, +=1%, C.125W, LCOPPM 248807 | $1637 (CMF-55 10Q3F T=1 1
R 143,147 RES, MF, 20K, +=1%,0.125W, 1O0CPPM 291872 | 91637 {CMF-55 20028 D=l 2
R 144 RES, VAR, CERM, ZK, +=10%,0.5W 309666 | BC294 {A38ER~1-202 1
R 145 RES, MF, 66. 5K, +=5%,0.125W, 100PPM 289082 | 91637 JCMF~85 6652F Twl 3
R 146,422 RES,MF, 49, 9K, +=1%,0.125W, J00PPM 268821 | 91637 |CMF-55 49928 Twl 2
] 150,233, 242 BRES,MP, 182, +~1%, 0.25W, 1000PM 799726 § 91637 {COFP-50 L@20F 2
R 152 RES,CF, 270, +~5%, 0. 25%W 348789 | 59124 jCEL/4 2717 1
R 153,158,314, RES,CF, 4. 7K, +=5%, 0. 25W 348821 | 59124 ICri/4 4727 4
R 319 48821
R 154 RES,.MF, 22.1,+=1%, 0.25W, 200FPPM THSGEZ | 81637 JCCP-50 22RLEF 1
R 155 RES,CF, 1, +=5%,0.25W 359665 | 52124 |[CFL/4 1RO 1
R 157,272 RES,MF, 1K, +=1%, 0. 25W, 100PPM 799793 | 91637 |CCF=50 100L¥F 2
R 201,207,213, RES,CF, 2K, +~53%, 0. 25W 441463 | 59124 jCFL/4 2020 i
R 232,240,248, 441469
R 265 4471469 i
R 202 RES,CF, 360, +~5%,0,25W 352286 | 59124 {CFL/4 3610 1
R 203,209,214 RES,MF, 287, +=1%, 0.125W, L00PPM £43002 | 91637 {CMF-55 2870F Tl 3
R 204,205 RES,CF, 15,+-5%,0.125W 740027 | 59124 |RDS21/8-1500 -4
R 206,212,217 RES,CF, 1L, +~5%, 0. 125W 740018 t 59124 [RDS2L/8-1100 3
R 208,220, 234, RES,CC, 150, +~5%,0.5W 186056 | 1121 |EB1BLS 4
R 243 IB86056
R 218,235 RES,MF, 6. 65K, +-1%,0.125W, 100N 294918 | 91637 JOCMF—~55 6631F T-l 2
R 229,303 RES,MF, 8. 453K, +-~1%,0.125W, 100P2M 221671 _91637 CMF=55 B4531F T-1 2
R’ 221 RES,MF,1.21X, +-1%,0.125W, LC0PPM 229146 1 91637 [CME-55 L211F T~1 i
R 222 RES,MF, 5.36K, +~18%,0.125W, L00PPM 370981 | 91637 jOpMF.3E H3ELF T-1 1
R 223 RES, ¢4, 300, +=5%, 0.5W 108829 | 01121 |EB301S i
R 225,229,423, RES,OF, 75, +5%, 0. 125W 740068 | £9124 [RDS21/8.750Y 4
R 425 TE40068
R 227 RES. VAR, CERM, 100, +—1C%, O. %W 278735 | 80294 |3386R«1-101 S
R 228,424 RES,GF, 110, +=5%, 0.1 25W F40076 ! 55124 [RDS21/8-1137 2
8 230,231 RES,MF, 200, +=1%, 0.25W, 100PPM 799668 ! 831637 [CCF=5C 1000F 2
R 235 RES,.MF, 7.5, +=1%, 0. 25W, 100PPM 798700 | 91637 JCCF-50 47REF i
R 236,237 RES,MF, 30,1, +«1%, 0.25W, LOQPPM 799692 1 91637 |CCF-50 30RIF 4
R 2486 RES,MF, 5. 76K, +—1%,0.,125W, 100PFM 260349 | 21637 |CMF-55 S576LF T-1 1
R 249 RES,MF, 63.4,+-1%,0.5W.1002PM 155101 | #1637 |CMFP~65 63RAF T-1 1
R 250 RES.MF, 162, +-1%,0.25W, LO0FFM 74998530 | 91637 [CLP-50 L620F 1
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Table 5-6. A2A4 Output PCA {cont)

N
REFERENCE FLUKE | MFRS MANUFACTURERS To7|0
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER oy T
NO CODE OR GENERIC TYPE g
R 251,252 RES,MF, 24.3, +—1%, C. 28W, L00BPPM 799874 | 91637 |CCF-BO 24R3F 2
R 253 RES,MF, 130, +~1%,0.25W, 1002EM T99809% | 1637 [CCF-50 1L00F 1
R 254 RES,MF, 221, +=1%,0.25%W, 1008PM 799508 | 51637 |CCF-50 2210F 1
R 255 RES,MF, 301, +=1%, 0. 25%W, 1000PM 799916 | 91637 JCCEF-50 3010F 1
R 256 RES,CF, 120, +=~5%,0.125% 140084 | 59124 |RD521/8-1217 1
R 257 RES,CC, 15,+-10%,0.125W 261800 { 01121 {BB1S31 H
R 258 RES, CF, 4. 2K, +~5%, 0. 25W 441378 | 59124 {CF1/4 1227 i
R 259 RES,EC, 380, +-5%, 0. 5W 10082 | 01121 |EBR2913 1
R 261 RES,CC, 330, ++~5%,0.5W 308936 | 1121 |BBRR3LS 1
R 282 RES,CF, 160, +~5%, 0.125W 740092 [ 59124 |{RDSRL/8-161T 1
R 263,264 RES,GF, 24, +~5%, 0. L25W 740043 { 59124 |RDS21/8-2400 2
] 267 RES,MF, 732, +=1%,0.125%, 10088M 294884 1 91637 [OMF-55 T320F T-1 1
R 288 RES,MF,31.6,+=1%, 0.5W, 100PPM 7721521 91637 [CMFES 31RE F T-1 3
R 302 RES,MF, 3.4K, +~1%,0,125%, 100PPM 260323 ] 91637 [CMP=55 3401F Twl 1
R 303 RES,MF, 715, +~1%,0,125W, 100PeN 313080 | 91637 {CMFw55 7150F T-i 1
R 305 RES,MF, 392, +~1%,0.L25W, 100PFY 250299 | 91637 {CMF~55 3H20F T=1 1
R 206 RES,MF,38. 2K, +=1%, 0.125W, 10028M 236414 | 91637 {CMF=55 3922F Twl 1
R 307 RES, &F, 47, #=~5%, 0. 25%W 441552 | 59124 {CrL/4 4700 1
R 308 RES,.CF, 56K, +~5%,0.25W 4416261 581245 JCFY1/4 5637 1
R 309 RES, VAR, CERM, 10K, +=10%, 0.5W 309674 | 80294 |[33B6R~1~103 1
R 3190 RES,MF, 523, +~1%,0.125W, L00PPM £94825 ] 21637 JCMF~55 SZ30F T-1 i
R 311 RES, VAR, CERM, 200, +-10%, 0.5W 275743 | 80294 [33B6R~1~202 2z
R 312 RES,MF, 284, +~1%, 0.1 25W, 100PPM 288472 | 91637 |CMF~55 2840F T-1 1
R 313 RES, OF, 33K, +=5%,0 . 25W ' 348888 | 59124 |CF1/4 3330 1
® 315 RES,CF, 620, +=5%,0.25W 442319 | 59124 |CFL/4 6217 1
R 324 RES,CF, 62K, +~5%, 0. 25W 3489C4 | 59124 |CF1/4 6237 3
R 401 RES,MF, 681, +=-1%,0.125W, I.OOE‘.PM S43785 | 21637 |CMF~55 &810F T-1 i
R 402 RES, CF, 1M, +«5%, 0. 25W 348987 | $92124 {CF1/4 1057 1
R 403,408 RES,MF, 3.32K, +—i%, 0.125%W,100P2M 312652 [ 91637 {CMr~55 33IZ1F Tw1 2
R 404,407 RES,MF,34.8,+~1%, 0. 125W, LO0OPPM 343897 § 91637 (CMF~-55 8060F T~1 2
R 405, 4¢C3s RES,MF, 4.99K, +=-1%,0.125W, 30CPFM 168252 1 91637 |CMF=-55 4%91F T-1 2
R 406,410 RES.MF, 71.5,+~1%, 0. 125W, LOOFPM 393602 1 91637 |CMF-55 TIRSF T-1 2
R 411 RES,MF, 4.02K, +~1%, 0.3 25W, 100PeM 235325 | 91637 |OMPrws55 40218 T=1 i
R 412 RES,MF, 1.69K, +~1%,0.125W, 100PPM 3231414 | 91€27 (CMF=-55 LESLT T-1 1
R 415 RES,MF, 6.34X, +-1%,0.125W, L00PPM 267344 | 91637 {CMF-55 €341F T~} 1
R 416 RES,MF, 147K, +=1%, 0. 125W, 100PEM 291344 | 21627 |CMF~S5 14735 T-1 1
R 417 RES,MF, 232K, +~1%,C.}25W, 100FFM 291351 | 91637 |CMP~55 2322% T-1 1
R 418 RES,MF, 301K, +~1%, 5.} 25W, 100PPY 289488 | P1637 [CMF~55 3013F T=1 1
R 419 RES, VAR, CERM, 100K, +~10%, 0.5W 369520 1 32997 [32R6R~1-204 b1
R 420 RES,CF, 4.3K, ++«5%, 0. 25W 441576 § 59124 |CF1/4 4337 3
R 422 RES., VAR, CERM, 20K, +—3..0%,O.SW 335760 | BO2B4 (33BER~L-203 1
R 426,427 RES,CF, 55, +=5%, 0, 25W 342618 | 59124 |CFL/4 5600 F3
RT 301 THERMISTOR, DISC, NEG., JOK, +=104%, 25¢ 104596 | 50273 |140«103LAG~A0L 3
TP 1= 5 PIN, SINGLE, PWB, 0.025 5Q 267500 | 00779 876231 13
e 6, 7, 11 TERM, FASTON, TEB, . 110, SOLDER 512889 | 0779 [62395-1 3
U 101,402 ¥ IC,0P AMP,DUAL, JFET INPUYL,8 PIN DIP 495192} 27014 {LE3IS3IN 2
T 201 MIXER,DOUBLE BALANCED,1 = 1000 MEZ $25493 1 15542 |TFN-2~B 1
T 301 4 IC,CoMOS,DUAL 8 3IT DAC, CURRENT OUTRUT | 722272 | 24355 |AD75280W i
U 302,405 % IC.OP AMP.QUAD JFET INFUT,14 PIN DIP 659748 | 021295 [TLOT4LN H
U 303 § CMOS 7541A3 TESTED sozze8 | 89536 |sozzea 1
U 304,305,308, ¥ IC,LSTTL, DCTAL D F/F,+EDG TRG, W/CLEAR [454892 ]| 01295 |SNT74LS273N 4
v 404 ¥ 454892
T 306 ¥ 1C,LSTTL, QUAD 2 INFUT NAND GATE 393033 | 01295 {SNT74LSCON 1
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Table 5-6. A2A4 Output PCA (cont)

N
REFERENCE FLUKE | MFRS MANUFACTURERS TOT [}
DESIGNATOR DESCRIFTION STOCK | SPLY PART NUMBER aTty T
NO CODE OR GENERIC TYPE 5
T 307 ¥ 1c,1sTTL,3-8 LINE DCDR W/ENABLE A07585 | 27014 |PM74T.813EN 1
7 309,310 § IC,COMPRARAYTCR, QUAD, 14 PIN DIP 387233 | 27014 JLMIIGN Zz
T 311 4 1c,O0P AMP, QUAD, LOW POWER 741397 | 27014 |LF444CH 1
U 401 % IC,CMOS,QUAD BILATERAL SWITCH 408062 | 04713 |MCL4066BCE 1
U 403 % rg,cMOS,10BIT DAC,I0BIT ACCUR, CUR OUY 802280 ! 24355 [ADTS33LN 1
VR 121,301 § ZENER,UNCOMP,S.1V,5%,20.0MA, D.4W 159798 | 04713 JINTSL H
VR 125 § ZENER,UNCOME,d.2V,5%, 20.0MA, 0.4%W 180455 ] 14552 [1N749 1
VR 3032 ¥ ZENER,UNCCMP, 15.0V, 5%,8.5MA, 0. 4W 266601 | 04713 {18965 1
YR 403 ¥ ZENER,COMP, 6.3V, 2%, 500PM, 7. 5MA 172148 | 04712 JCZER0LRLRE 1
WL GABLE ASSY, RF JUMFER 716993 | 89536 | 716993 1
Z 301 RES, CERM, SIP, 8 PIN,7 RES, LOK, +~2% 41,2524 | 91837 |CSCUBA-QL~103G 1
Z 401 RES, CERM,DIP, 16 PIN,8 RES,10K,1L% 501841 j 80294 [4116R~00L~303-F 1
NOTES: % static sensitive part.
THE FOLLOWING COMPONENTS ARE NON~FIELD REPLACEABLE:
o2 02-206, 208,209,211, 212,216-222,224, 225, 252, 254, 263, 264, 271,277
R 126,202-210
B2 17,229
ez ¢2,204, 206,215
2 03=206, 209212, 24, 4~217, 224~228, 253~256, 262264
J2 01
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Table 5-7. A2A5 Attenuator/RPP Assembly

N
: FLUKE | MFRS MANUFACTURERS
;::;éﬁiﬁgi DESCRIPTION STOCK | SPLY PART NUMBER ;2: ?
NC |CODE| ©OR GENERIC TYPE E
A4 ATTENUATOR/REP PCA (RELAY) TH2E659 | AP5326 (752659 1
A S RELAY DRIVER/RPY PCA TH526B3 | 89536 |752682 1
H 35~ 42 SCREW, PH, P, LOCK. 55, 6~322, - 625 412841 | 74554 1412841 ¥
MP L ASSEMBLY, ATTENUATOR MCODULE E‘I;TER BAGOBC | 82526 (848080 1
T IC.ZK X B,EPROM 454603 | 50088 {ET2716Q 1
NOTES: Stavic sensitive part.

FOR MODULE BXCHANGE, ORDER PART NUMBER 752667 (INCLURES CALIBRATED EPROM)
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Table 5-8. AZASA4 Attenuator/RPP PCA

REFERENCE FLUKE | MFRS MANUFACTURERS 10T 2
DESIGHATOR DESCRIPTION STOCK | SPLY PART NUMBER avlI
NO | CODE OR GENERIC TYPE g
cl, 2, 4 CAP,CER, 1O00PF, +~20%, 50V, X7R, CB0% 514059 | 04222 |OBOSSCI02ZMATOSOR 3
e 3,5 CAR,TA,4.7UF, +=10%, 35V, 7343 319363 56269 [293D475K9035D2T oxr W 2
c &, 7 CAP,TA, 3. 3UF, +=20%, 50V 772848 | 56289 |1L35DAJSX0050828 2
R 1 DICDE, SI, SCHOTTRY BARRIER, SMALL SIGNI. | 535198 ! 28480 5082-2800 1
CR 2w 9 DICDE,SI,BVw TO.QV, 500 MW 454381 | 68940 [LN4E06 8
H i~ 8 RELAY WASHER 803247 | 89536 [B03247 2
J 1 SOGREY, SINGLE, PWB,FOR 0.034~0.037 PIN [ 732826 | 00779 {2-332070-7 1
J 2 CONN, COAX, SMA (M}, PWE OR EANEL 512087 | 21845 {2885-6013 b3
K il= 8 RELAY, SCREENED. HIGH FREQUENCY R12669 | B932E |812669 =1
P L~ 11 SOCKET, SINGLE, PWE, FOR .042~.049 PIN 544056 | 00778 {50871« 1%
R I, 7, 10, RES, MF, 402, +-0.5%,0.125W, SOPEM 461632 | 64537 {PMESOASAPO4 5
R 16, 1% 461632
R 2, 3, 8, RES,MF,56.2,%~0.5%,0.125W, 50PPM 461590 1 64537 {PMEGOSERIC. S5%T=-2 10
R B, 11, 1z, £61890
R 17, ig, 20, 461580
R 2% A6LE 80
R 4 RES,MF,94.2,+-0.5%,0.125W, 50PEM 461616 | 64537 IPMEGOAIARDS 1
R S5, & RES,MF,E83.5,4«0.5%,0,125W, 5000 461608 | 64537 |PMEGOSARE 0. S&T=2 z
R 1z RES,MF 37.4,+-~0.5%,0.125W, 50PPM 461079 | 64537 |PMEGOA3APO4 1
R 14, 15 RES,MF, 150, +~C.5%,.0.228%W, SOPEMI 461624 | 64537 |PMEEOASAPOS 2
R 22 RES,MF, 10K, +~1%,0.25W, 100PPM 299635 | 91637 {CCF-50 1002F 1

NOTES:

Statice sensitive part.
ALL COMPONENTS NON-FIELD REFLACEABLE
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Table 5-8. A2ASA5 Relay Driver/RPP PCA

REFERENCE FLUKE | MFRS MANUFACTURERS ot 2
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER arvlT
NO | CODE OR GENERIC TYPE : g
S 1= 7, 1% CAP,POLYES, 0. 10F, +—20%, 50V 837526 I AUA0NZ |{MRTLIBZ22 104 05 &
¢ 8, 2, 12, CAP,GER, O .CLUF, +~20%, L0V, X7R 875485 { 04227 ISRISICLOAMAR 4
£ 13 875489
£ 1o, 18 CAP,TER, 0.22UF, +—20%, 50V, 25U B31982 | 04222 |SRZSSE2Z4MAAR 2
¢ 14 CAP . AL, 2R20F, +~20%, 35V, SOLY PRODF 817056 | 62643 {KMAISTZ220MEXTFT 1
c s CAP,TA, 4. 70F, +-20%, 30V 832675 | 56289 1199D475X0030DG62 b
CR 11~ 14, 18, L ] DIQODE.SI,BV= 75.0V, IO=150MA, 300MW 698720 | 65940 [iN4448 €
CR 17 ] 698720
J 3 HEADER, 1 ROW, .100CTR,15 PIN F580L1 1 00779 |1=641026~5 b s
L T~ 10 CHORE, §TURN 320911 | 89536 (320911 i0
I 1% INDUCTOR, B2UH, +=10%, L4MHZ , SHLD 542290 | 24759 JMR-82JaK 1
L iz, 13 INDUCTOR, 47UH, +~5%, 26. SMHZ, SHLD LAT850 | 24759 |[MR~47J 2
MP 1- T SPACER, SWAGE, -250 RND,BR, .150,.250 423855 | 55566 JLS33R.I50R14 ?
21~ 11 SOCKET, SINGLE, PWB,.FOR .04{2~-.04% PIN 544056 | 00778 {S08T71 1 11
Q3i- 7, 2 5 TRANSISTOR, 5T, PNP,TO92 GO8ZO0 | 04713 |MPS6H62 8
a8 ¥ TRANSISTOR, SI,NPN,SELECTED IEBO,T0-92 |6B5404 | 27014 {SX14073A, $X12398 1
R 1., &4, 7, RES,CF, 510, +—5%, C.25W 5733139 9124 CFL/4 5117 8
R 10, 13, 16, 573139
R 19, 38 BTR13%
R 2,5, 8, RES,CF, 4.7K, +~5%. 0. 2%%W BTA31Y | 59124 |CFL/4 4727 -
R 11, 14, 17, 573311
R 20, 2%, 41 87331
R 3, &6, 9, RES,.CF,1,+-5%,0.25W 572883 | 59124 {CFl/4 1ROJ B8
R L2, 15, 18, 572883
R 21, 40 S72883
R 22, 23, 29, RES,CF, 1K, +~5%,.0.25W 5I2170 | 59124 {CFL/4 102 7
R 335, 36, 42. 573170
R 45 573170
R 24 RES,CF, 30K, +~5%, 0. 25W 574251 ] 59124 |CFL/4 2037
B 25, 30, 31, RES,CF,lOK,*mSQ.O.ZSW £73394 | 59524 {CFri/4 1037 4
R 37 5733584
B 27 RES.HF,1TO7K.+—15.O.12SW,103PPM B44325 | HLEIT [CMF=55 1L07)IF T-1 1
R 28 RES,MF, 422, +=1%,0.125W, 100PFM FRG235 | 91637 [UMP=55 4220F T-1 +
R 32 RES,MF,1.5X,+~28,0.1258W,100PPM TLH6B2 | 91€37 jCMF-S55 1501F T=1 L
R 22 RES,OF, 56, +~5%,0.25W 641068 | 59124 JCFL/4 560 i
R 34 RES, CF, 100K, +»5%, C. 25BW 5728584 | 59124 |CPL/4 1040 1
R 43 RES,.CF, 13K, +~5%, 0. 25W 573420 | 59124 {CF1/4 1337 1
R 44 RES.CF, 2K, +~5%,  C_.25W 573238 | 59124 {CFL/4 2027 1
R 46 RES, CF, 470, +=53%,0,.25W 573123 | 539124 |CFL/4 4717 1
R 47 RES,CF, 12K, +#—5%,0.25W 573402 t 59124 [CFL/4 1237 1
R 4B RES,CF, 43X, +=5%, 0. 25W 641100 | 539124 JCEFL/4 4327 p3
P 1 HEBDER, 1. ROW, .100CTR, 6 PIN 4TBSE9 | 007TH 11037476 i
w1 ¥ te,op AMP,OUAD, JFET INPUT.14 PIN DIP 483438 | C129% [TLOBSCN 1
VR I= 7., 15 4 ZENER,UNCOME,30.0V,30%,4.2MR,0.4W 272633 | 04713 |IN9T2BIAN g
YR 8, %, 18 % ZENER, UNCOMP, 4.7V, 5%, 20.0MA, 0. 4W 524058 [ 04713 {INV5Q 3
VR 10 ¥ ZENER,COMP, 6.4V, 5%, 10PM, 2Mp 3BLOBR | 04713 }SZB20120 1
13

NOTES:

Static sensitive part.
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Tabie 5-10. A2AT Controller PCA

REFERENCE FLUKE | MFRS MANUFACTURERS ToT g
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER ary T
NO CODE OR GENERIC TYPE g
¢ 1 CAP, AL, 47UF, +50~20%, 1 6V 436006 | 62642 {SM1EVE~47 1
c 2z, 6, 7, CAP, POLYES, 0. 2208, +-10%, S0V 706028 | 68919 [MKS1224K50B 26
¢ 10- 13, 16, 106028
¢ 18, 19, 21, 706028
C 23~ 25, 28- 706028
¢ 31, 24, 35, 706028
C 39~ 42, 44, 706028
¢ 45 706028
c 3 CAP.,TA, C-470F, +—20%, 35V 161349 | 56289 [199D4TAXCOISAR2 1
C 4. 5 CAP, TA, 100F, +=20%, 20V 330662 | 56289 [199D106X0020CA2
c 22, §l, 53= CAR,CBR, 220FPF, +~30%, 1000V, 257 368E05 [ 60705 1562CCROCKILC2EC221 K e
c 57 368605
¢ 50, 52, 58, CAP,CER, 2000PF, +100~0%, 1000V, 25T 105569 | 60705 |S62CLEUCKIO2ARZ02P 4
T 53 1055689
c 60 CAP, CER, 1002F, +~10%,1000V, 538 105593 | 60705 [$61LCRBLCKIC2EFI0LR 1
c 61 CAP, CER, 56BF, +~2%, 100V, C0G 512870 | 04222 |SR151ABE0GAA 1
CR 1 4 DIODE,SI,BVw 78_0V, ZO«150MA, SOOMN 698720 | 65940 [LN4448 1
J 101,105,107~ PIN,SINGLE,PWB, 0.025 5Q 267500 | 0e779 |87623-1 53
J 357 267500
J 102,102 SOCKET, 3 ROW, PWB, C.100CTR, 16 POS 457102 | 30033 [55-109-1-16 2
I 106 HEADER, 2 ROW, .1COCTR, RT ANG,26 PIN 512590 | 06779 {1487230m3 1
L1, 2 CHOKE , 6 TURN 320911 | 89536 320911
%3 INDUCTOR, 4. 7UH, +=~10%, TMHZ , SHLD 174722 | 24759 {MR~4.70K 1
P L01-11iB SOQCUKET, SINGLE,PWB,FOR .042«.04% PIN 544056 1 60772 |S50871-1 18
R M., 6~ 21 RES,CF, 180, +~5%, 0. 25W 575048 | 59124 joris4 1830 7
R 2, 13 RES.CF, 4. 7K, +~5%, 0. 25W £73311 | 59124 Jerrs4 4727 2
R 2 RES, CF, 20K, +«5%, 0 .25W 573444 | 59224 loras/4 2035 1
R 4 RES,CF, 380K, +~5%, 0, 25W 573667 | 58224 JCFL/4 3943 1
R 5 RES,CF, 100K, +-5%, 0. 25W 572584 | 59124 |oFis4 1040 1
R 12 RES.CF, 100, +~5%, 0. 25W 873014 | 59124 jerL/4 103 1
R 14, 15 ARS,CF, 1.3K, +~5%, 0. 25W 573204 | $9124 jCFL/4 1327 2
s SWEITEH, MODULE, SPST, DIP, SEALED, 6 FOS 831909 | 007YH [S—435166~1 1
U1 5 IC,.NMOS,16 BIT MICROCOMPUTER 640417 | 01295 {MPa572K 1
vz 5 IC, LSTTL, BEX BUFFER W/NOR ENABLE 483800 | 27014 {DM?4LS36TAN 1
v 3, 4, 18 ¥ IC,LSTTL,OCTL BUS TRNSCVR W/3«ST OUT 477406 | 01295 {SN74L5248N 3
(o) H IC, LSTTL, HEX INVERTER 393058 [ 01295 |SN74LS04N i
w7 4 IC, COMPARATOR,DURL,LO-PWR,8 PIN DIF 478354 1 27014 |IMIORN i
U8 % IC,LSTTL,TRIPLE 3 INPUT NAND GATE 393074 ] 27014 {DM74LSL0N 1
o9 § IC,%STTL.HEX B F/F,+EDG TRE, W/ CLEAR 293207 | 61295 JsN74Ls174N b3
T o 4§ IC,STTL,QUAD 2 INPUT OR GATE BLAG29 | D125% IBSNT4S32N k3
U 31, 40 ¥ I¢,LSTTL, OCTAL D TRANSPARENT LATCHES ]504%514 | 27014 [DM74QLEZTIN 2
v 14 ¥ ¢, LSTTL, 2-4 LINE DEMUX 393165 | 01295 [SNTALS139AN 1
U 15, 16, 33, ¥ IC,LSTTL,OCTL LINE DRVR W/3=STATE OUT 429035 | 01255 |SN74LS244N 4
4 34 ¥ 429035
T oa7, 27 § 1¢,LSTTL, CCTAL D F/F. +EDS TRG.W/CLEAR 1454892 | 01295 {sN741.5273N
T 20, 3%, 36, ¥ IC,ISTTL,3-8 LINE DCDR W/ENABLE 407585 | 27014 IDMT4ALSLIE8N
v 38 L 407583
U 21 6061A PROGRAMMED EPROM, 27256 8086326 | 89536 |BCBE26 1
U 22 €061A PROGRAMMED EPROM, 27128 BOB61LE | 89536 tB0BELY 2
I 21 60608 PROGRAMMED EPROM, 27255 792762 [ 89538 {792762 z
g 22 G06CB PROGRAMMED EPROM, 27128 792754 | 89536 [7952754 b3
U 23, 24, 26 IC, 2K X 8,EPROM 454603 | 50088 |ET2716Q 2
U 25 ¥ I¢, 2X X € STAT RAM 584144 | 49569 {IDTEL165A~45F 1
T 30, 31 I¢. ARRAY, 7 TRANS, NPN, DARLINGTON PAIRS [454116 | 01295 [ULN2Q03AN 2
T 37 § ¢, LSTTL.GQUAD 2 INPUT OR GATE 393108 | 01295 [sN74LS32N 1
U a1 CRYSTAL, LOMHZ, +=0.01%, HC~18/0 320239 1 89526 [520239 1
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Table 5410. A2A7 Controller PCA (cont)

N

REFERENCE FLUKE | MERS MANUFACTURERS Tor o

DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER ary T

NO CODE OR GENERIC TYPE g
U 42 ¥ 2¢,1L5TTL,PUAL JK F/F,~EDG TRIG 414029 | 012395 |SNT4L5LL2N 1
U 44 % IC,LSTTL.HEX INVERTER W/SCHMT TRIG 483180 | 27014 |DMTALSLAN 1
XU 21, 22 SOCKET, IC, 28 PIN 448217 {1 91506 |228=-AG38D 2
XU 23, 24, 26 SOCKET, IC,. 24 PIN 376236 | 00779 [2-640365-3 3
z21 RES, CERM, SIP.,10 PIN. S RES, 4.7K, +-2% 484062 1 32637 [CSCILOA~01-4T72G 1
Z2-5 RES, CERM, SXP, 10 PIN,% RES, l.OK, +=2% 4140031 91637 ICsSClOA~01~103G 4

HOTES: % suatic sensitive part.
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Figure 5-10. A2A7 Controiler PCA
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Table 5-11. A2A8 Non-Volatile Memory PCA

REFERENCE FLUKE | MERS MANUFACTURERS Tot 2

SESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER avlT

NO | CODE OR GENERIC TYPE g
B 1 BATTERY, LITHIUM, 3.7V, 0.85AH 658476 § €BE20 {15-31w01«410-000 1
c 1 CAP, TA, 10UT, +-20%, 20V 230662 1 56ZES 119901 06XO0200CA2 1
C 2- & CAP,POLYES, 0.22UF, +=10%,50V TO602Z8 1 68915 IMKSIZ2Z24KE0R 5
CR i, 2 f DIODE, ST, BU=T5V, IO=150MA, SO0MK 2033231 09214 JIN4448 2
CR 3 4 ZENER, UNCOMP, 3.3V, 10%, 20.0MA, O.4W 209799 | 04713 |1N746 1
H 1 COMPONENT HOLDER 422865 | 98159 |2829~T5w=Z i
P 1 PIN, SINGLE, PWB,C.025 5Q 267500 | QUTTE |BT623~1 32
(=21 ¥ TRANSISTOR. $I,PNP, SMALL $I6,S55LICTED 380394 | 04713 |MPS404A 1
Q2,3 ¥ TRANSISTOR, 5I,NPN, SMALL SIGNAL, TO-92 218396 | 04713 |ZN2904 2
Q4 4 TRANSISTCOR, SI,N~DMOS FET, TO-72 477728 | 15818 [SPZ12DE/R 1
R 1 RES,MF, 432, +~1%,.0,125W, J00PPM 326397 | 91637 {SMFw55 4320F T-1 T
R 2 RES , MF,32,.2,+-1%,0.125W, 100P2M 256681 | 31627 |CMF-%5 33R2F T3 1
R 32 RES, MF, 100, +~1% 0.125W, 200FPM 1681595 21637 |CMF~55 LO00F Twl i
R 4 RES,MF, 562, +-1%,0.125W, 1COPPM 340828 ] 91637 JUMFwB5 5620F T-1 2
RS RES,CF, 100K, ++~5%,. 0, 25W 248920159124 {CFL/4 1047 i
o ¥ Ic, 2K X 8 STAT RAM 6472221 61772 |IDTELISAL50P 1
g2 ¥ IC, LSTTL, OCTL BUS TRNSLVRE W/3=-57T out 477406 ] 01295 |SNT4LS245N i
U3 ¥ IC,LSTTL, OCTI LINE DRVR W/3~STATE QUT 4290358 1 01298 |SNT4LS244N 1
o4 ¥ IC, LSTTL, QUAD BUS BFR W/23~STATE OUT AT2746 ) 27014 |DM74L3125AN 1
g5 % IC, TTL, TRIPLE 3 INPUYT NAND GATE 363468 | 27014 [DM7412K 1
96 4% TC,LSTTL, HEX INVERTER 393058 | 01295 |SN74LSO4N 1
2 3 REE, CERM, SIP, € PIN, 5 RES, 10K, +=2% S00876 1 81627 |CSCCRA-D1-103C &

—— ¥ static sensitive part.
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List of Replaceable Parts 5

Table 5-12. A3A1T Power Supply PCA

N
REFERENCE FLUKE : MFRS MANUFACTURERS Tor|©
DESIGNATOR DESCRIPTION STOCK § SPLY PART NUMBER ary T
NO | CODE OR GENERIC TYPE g
fol ) CAP,AL, 2200UF, +30-10%, 35V, 5QLV PROOF FLE334 | 62643 {XMEASVNRZ22K23XZTLLV 1
c 2z, 5 CAP,AL, 10CO0UF, +30-~10%, 35V, S0LV PROOF | 614390 | 62643 {KMESSVNICIKAL XA ZLIY 2
c 3, 6, 12 CAP,CER, O.1UF, +-20%, 30V, XTR 573808 | 04222 [SR2LSCIOSAMAA 3
c 4, T, 15, CAP,Th, 6. 8UF, +-20%, 35V 363713 1 56289 [199DEBSXO035DA2 4
c 20 36_3713
[~ CAP,AL, IS000UE, +30-10%, 25V, SOLV PROCE (732988 62643 |KME2SVNISIKIINAZLLIY 1
c %, 21, 22 CAP,TA, 2. 2UF, +«20%, 20V 161927 | 36289 [199D223X0020BAZ 3
10 CAP,TA, 22UF, +=20%, 15V 423012 1 56289 {1 99D226X0015DAZ 1
< i CAP, AL, 470UF, +30~10%, BOV, SQLV PROOHF 574160 | 62643 (KMEBOVN4TIK23XR2TLIV 3
¢ 13, 14 LAP,TA, 4. 7UF, +~20%, S0V 363721 | 56289 |139D475XC0OS0DAZ z
C 1é~ 18 LAP,POLYES, 0. 22UF, +=10%, 100V 436113 | 68219 [MKS4224K100V 4
CR 1, 2, 6 DIODE, SI, RECT,BRIDGE, BY=100V, I1Q=2.03 392510 14926 |ZXBPCIM 3
CrR 3, 4, ¢ DICDE, ST, 100 PIV, 1.9 AMP 6R85E5 1 04713 |AN4002 3
CR 5 DIODE, ST, 45PIV, 7.5A, PUAL SCHOTTKY T41322 ] 04713 |MBRIS4ECY 1
SR 7 ¥ ZENER,UNCOMP, £.2V,5%, 20.0MA, 0. 4W 325811 [ 08713 (INYS3 i
E i~ 5 TERM, FASTON, TAB, . 110, SQLDER 512889 | 00TTS (62398~ 16
E 1 SCREW,PH, P, LOCK, STL, 4«40, . 250 740746 | 74594 (740748 1
H 3 NUT, HEX, STL,4-40 . AL0833 COMMERCIAL 1
43 HEADER, 1 ROW, .136CTR,12 PIN 512160 I 00779 [(1~-641202=2 1
2 HEADER, 1 ROW, .156CTR, 3 PIN SL2186 jOOTTS (6412025 3
J o4 HEADER, 1 ROW, .100CTR,15 PIN THEBOLL  OBTT7E |1-641126-5 1
JF 5 HEADER, 1 ROW, .100CTR, & FIN 78003 | 0077S |B41126-€ 1
J & HEADER,. 1 ROW, .100CTR,7 PIN 757587 | 00779 6411267 1
MP 1 HEAT DIS,VERT,1.25X.875X.25.70-220 524934 [ 131032 [60Z23B~TT L
R 1 RES,MF, 249, +=1%,0.125W, L00PPM 168203 | 91637 [CMF~55 2490F T-~1 k3
R 2 RES,MF, 6. 65K, +=~1%,0.125W, 100BPM 294918 | 21637 |CMF~-55 G651IF T-i 3
R 3 RES, VAR, CERM, 1K, +—10%, 0.5W 285L55 | 80284 [A3BES~1-102 kN
R 4 RES,CF, 10K, +~5%, 0. 25W 248839 [ 58124 CFL/4 1027 3
R 6~ 9 RES,CP, 5.1, +~3%,0.25W 441287 | 59124 {CFL/4 SR1Y 4
R 10, 13 RES,CF, 220, +~3%,0.25W 342626 | 59124 (CFL/4 2210 2
R 1L RES,CF, 1, +=5%,0 . .25W A8TEES [ 592124 [CFL/4 IROT 1
] 12 RES,CEF, 0.51,4«5%,0.25W 381854 [ 59124 {CFL/4 CRS1J 1
5 1 SWITCH, SLIDE, DBEDT 452862 | TRT727 [GSLL3-{CULE) ~G20™32 b
Ui % IC,VOLY REG,FIXED,+1% VOLTS,1.5 AMPS 413187 1 012595 |DATEBLSCRCS 1
TR ¥ IC.VOLY REG,FIXED,-15 VOLTS, 1.5 AMPS 4131795 04713 (MCT9LSCT i
o4 ¥ IC,VOLT REG.ARJ,L.2 TO 37 ¥, 1.5 AMPS 460410 127004 |IM317Y 3
[+ § 1¢,VOLY REG,PIXED 15VOLTS,1.5A TIZ2E30 | 04713 [TL7EO~15CKT 1
U e § THYRISTOR, 51, TRIAC, VBO=-200V,8.0A 413023 | 04713 IT2BOOUBRT 3
VR 9, 10 ¥ ZILNER, UNCOMP, 62.0V. 5%, 2084, 5.0W 559567 | 04713 JLNS32E z
NOTES: 4 sStatic sensitive pazu.
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Table 5-13. ASA3A1 IEEE-488 Interface PCA

REFERENCE FLUKE i MFRS MANUEACTURERS +o1 2
DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER arvlT
NO | CODE OR GENERIC TYPE g
C il 4, 6,3 CAPR,POLYES, 0.220F, +~50%, 50V TOEL28 | 688319 |MKS1224K50B k]
£ 7, 9- 11 T06028
BEi, 2 BOARD SPACER 856224 | 8853¢ (856224 2
F 1 CONN, MICRO-RIBBON, REC, PWEB, RA, 24 POS 658039 | 00772 {853811~1 1
L1l 3 CHOKE, §TURN 320911 | 89536 320811 3
P 1 SOCKET, 2 ROW, PWB, 0. 100G, RT ANG, 26 POS 543512 00779 {2-335812-0 1
R 1 RES,CF, 1K, +-5%, 0. 25%W 343426 ) 58124 JCF1/4 1027 1
5 1 SWITCH,DIP, SPST,PIANC, SEALED, 8 POS ES8567 | CQ7T78 |1 ~435802~5 1
U1 5 IC, NMOS, GPIB TALKER/LISTENER/CNTRLR TIRLAZ L 322ET JULDIRI0 {C OR B 1
U 32,4 % IC¢,LSTTL,OCTL IECE~488 BUS TRANSCVR S24835 ;1 0AT13 MC3447P3 2
|23 3 L TG, LEYTL, OCTAL I TRANSPARENT LATCHEES 564514 | 27014 |DMTALSZT3N 1
o 7 ] IC,LSTTL, OCTL BUS TRNSCVR W/ 3-37T Ut 477406 | 01285 [SN74LE245N 3
U8 % IC,TTL,QUAD Z INPUT AND GATE 392066 [ 012595 [SNTLALSOSN 1
Z L= 4 RES,CERM, SIP,1C PIN, 5 RES, LOK,+~2% 414003 1 81637 |C3C10A~01«1036G 4
NOTES ¥ static sensitive part.
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FEDERAL SUPPLY CODES FOR MANUFACTURERS

00779
AMP, Ine,
Harmishurg, PA

G112t
Alien-Bradley Co.
Milwatkee, Wi

01285

Texas Instruments Inc.
Semiconductor Group
Dallas,TX

04222

AVX Comp.

AVX Ceramics Div,
Myrtie Beach, 8C

04713

Motorola Inc.

Semiconductor Products Sector
Phoenix, AZ

0579
Lyn-Trot Ine.
Burbank, CA

06383
Panduit Corp,
Tinley Park, 1L

06915
Richeo Plastic Co.
Chicago, iL.

07263

Fairchild Semiconductor
North Arerican Sales
Cuperting, CA

02214

Gerera! Hectric Co.
Semiconductor Products Dept,
Auburn, NY

oBwW21
Noritake Co. Inc.
Buriington, MA

K382

Shin-Etsu SHicones of Arnerica
{S © America)

Tomance, CA

CLUA3
Phiips Components
Slatersville, RI

10059
Barker Engineering Comp.
Keniiworth, NJ

12020

QOvenaire

Div. of Electronic Technologies
Charlottesvie, VA

13108
Themalloy Co., inc.
Dailas, TX

14552

Microsemi Comp.

(Formesty Micro-Sericonductor)
Santa Ana, CA

14935

General Instrument Corp.
Power Semiconductor Div.
Hicksville, NY i

18542

Mini-Circuits Laboratory

Div of Scientific Components
Com.

Brooklyn, NY

15818

Teledyne Semicenductor
Teledyne inc. Co.
Mourtain View, CA

17856
Siliconix Inc.
Santa Clarg, CA

18310
Concord Electronics Com.
New York, NY

18324

Signetics Comp,
Mtitary Products Div.
Orem, UT

1AVES
Mini-Circuits
cie Robiron Ing.
Brooklyn, NY

20584
Enochs Inc.
Incanapodis, IN

21845

Solitron Devices Inc.
Semiconductor Group
Rivera Beach, FL

22525

DuPont, £l DeNernours & Co.
inc.

DuPont Connector Systerns
New Cumbedand, PA

22670
GM Nameplate, ing.
Seatlle, WA

24355
Analog Devices Inc.
Norwood, MA

24758
Lenox-Fugle Electronics Inc.
South Plainfield, NJ

25088
Siermens Com.
Iselin, NJ

26233
Nylok Fastener Comp.
Carson, CA

26805

M/A-COM Omni Spectra inc.
Migrowave Cormestor Div.
Sub of MA-Com Inc.
Waltham, MA

Formerly Omni Specira

27614
National Semiconductor Comp.
Santa Clarz, CA

28213

Minnescta Mining & Mfg. Co.
Consumer Specialties Div. 3M
Center

Saint Paul, MN

28480
Hewlett-Packard Co.
Corporate HQ

Palc Altg, CA

2M021
EFAB Mig. Inc.
Charicttesvilie, VA

2M530
John Perine
Seattle, WA

30035
Jolo Industries inc.
Garden Grove, CA

30800

General instrurnent Com.
Capacitor Div.

Hicksville, NY

32997
goums Inc.
Trimpot Div.
Riversice, CA

33297

NEC Electronics USA Inc.
Electronic Armays Inc. Div.
Mourtain View, CA

3437¢

Haris Corp.

Harmis Semiconductor Products
Group

Metourme, FL

34641
Instrument Specialties Co.,lno.
Euless, TX

49568
IDT {inlemational Development

* & Trade)

Dallas, TX

41402
Roederstein Electronics Inc.
Statesville, NC

56088

SGS - Thomson Microelectron-
ics Inc.

Fomerly Thomson
Components-Mostek Corp,
Carroiiton, TX

50273
Fenwal Electronics Ine,
Milford, MA

50579

Siemens Components Inc.
Optoetectronics Div.
Cuperting, CA

51406
Murata Ere, No. America Ine.
Symma, GA

51506
Accurate Screw Machine Co.
(ASMCO} Nutley, N

52763
Stetiner-Electronics inc.
Chattancoga, TN

53217

Technical Wire Products inc.
DBRA Tecknit Inc.

Santa Barbara, DA

54583
TOK Elgctronics Com.
Port Washington, NY

55285
Bercardst Co. inc., The
Mirneapclis, MN

55566
RAF Electronic Hardware Inc.
Seyrmour, CT

56289
Sprague Electric Co,
Nashua, NH

56878

8PS Technologes Inc.
Aemspace & industial Products
Div.

Jenkintown, PA
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SERVICE CENTERS
USA INTERNATIONAL Colombia Hong Kong
Sistemas E instrumentacion, tida.  Sehmidt & Co (H.K) Lid,
California Argentina Carrera 21, NO. 30A-21, OF. 101 18/FL., Great Eagle Centre
Fluke Technical Center Coasin S.A Ap. Aerec 28583 23 Harbour Road
46610 Landing Parkway Virrey del Fino 4071 DFTO £-65 Bogota Warchal

Fremont, CA 94538
TEL: (415) 651-5112;

Fluke Technical Center
16715 Von Karman Avenue
Sutte 110

lrvine, CA 92714

TEL: (714) 863-9031

Colorado

Fluke Technical Center
14180 East Evans Avenue
Aurora, COBOO14

TEL: (303) 695-1171

Florida

Fluke Technical Center

550 8. North Lake Blvd.
Altamonte Springs, FL. 32701-8227
TEL: (407) 331-2029

TLX (810) B50-0185

filinols

Fluke Technical Center
1180 W, Euclid Avenue
Palatine, L 60067
TEL: (708) 7050500
TLX (708) 705-0064

Marytand

Fluke Technical Center
564G Fishers Lane
Rockviille, MDD 20852
TEL: (30%) 770-1576:

New Jersey

Fluke Technical Center
East 56 Midiand Avenue
Paramus, NJ 07652-0930
TEL: {201) 598-9500

Texas

Fluke Technical Center
2104 Hutton Drive
Suite 112

Carrollton, TX 75006
TEL: {214) 406-1000

Washington

Fluke Technical Center
John Fiuke Mig. Co,, Ing.
M/S 6-30

Everatt WA 88203

TEL: (206} 356-5560
TLX: 185249

1430 CAP FED

Buenos Aires

TEL: 54 1 522-5248

TLX: {390) 22284 COASN AR

Austratia

Phillips Customer Support
Scientific and Industrial
23 Lakeside Drive

Tally #e Technology Park
East Burwood

Victoria 3181

TEL

Phillips Customer Support
Scientific and industrial
25-27 Paul St. North
North Ryde, N.8W. 2113
TEL: 61 2 888-8222

TLX (790} AA2C185
AUSNRSI-PHILIND

Austria

Cesterreichische Phillips Industrie
Unternehmensbereich Prof,
Systerne

Triesterstrasse 66

Postfach 217

A-1101 Wein

TEL: 43 222-80101x1388

TLX: 133129

Belgium

Phillips Professional System S.A,

i & E Division

Service Department

Rue des Deux Gares 80

1070 Brussels

TEL: 32 2 525-6111

TLX TX61511.PHEMB BEL/BRMS

Brazil

Hi-Tek Electronica Lida.

Al Armazonas 422, Alphavitie
CEP 08400 Barueri

Sao Paulo

TEL: 88 011 421-5477

TLX (391) 11 71413 HITK BR

Canada

Fluke Electronies Canada inc.
400 Britannia Road East, Unit #1
Mississauga, Ontaric

L4Z 1XS

TEL: 418 890-7600

Chile

Intronsa inc..

Casilla 16158

Santiage 8

TEL: 56 2 232-1886, 232-4308
TLX (332) 346351 INTRON CK

China

Fluke Service Center

Roorm 2111 Scite Tower
Jianguomenwai Dajie

Beging 100004, PRC

TEL: 86 1 5123435 or 6351
TLX: (718) 222529 FLUKE CN

TEL: 57 287-5424

Denmark

Phillips Eleitronix Systemer A/S
Strandlodsvej 48

DK 2300

Copenhagen

TEL: 45 32 882531

TLX: 31201 phil dk

Ecuador

Proteco Coasin Cia,, Lida.
P.O. Box 228-A

Ave. 12 de Octubre
2285y Orellana

Quito

TEL: 883 2 520684

TLX {393) 22085 ESIND

Egypt

Phillips Egypt

10, Abdel Rahman el Rafel 1.
el. Mohandessin

P.O. Box 242

Dokki Cairo

TEL: 20 2 490822

TLX 22816 phegy un

England

Phillips Scientific

Test & Measuring Division
Colonial Way

Wattord

Hertfordshire WD2 47T
TEL: 44 923.240511

TLX: 851 834883 PHI TMD

Federal Republic of Germany
Phillips GmbbH

Service VSF
Unterrehmensbereich Elektronik
fuer Wissenschaft und Industrie
Cskar-Messter-Strasse 18
D-8045 ismaning

TEL: 49 B9 9805 261

Finland

Oy Phillips AB
Central Service
Sinikaliiontie 1-3
PO, Box 11

02631 ESPOC

TEL: 388 Q0 52572
TLX 121875 fixheps

France

8.A. Phillips Industrielie
et Commerciale,
Science et industry

105 Rue de Paris BP 62
93002 Bobigry, Cedex
TEL: 33-1-4842-8040
TLX: 210280 induphi

Greece

Phillips 5. A Hellenique
18,25th March Street

177 78 Tavros

10210 Athens

TEL: 30 1 4894911

TLX: 2415586/241568 7 graa

TEL: 852 § 8330222
TLX: (780} 76762 SCHMC HX

India

Hingitron Services Pvi. Inc.
33/44A Raj Mahal Vilas Extension
8th Main Read

Bangalore 860 080

TEL: 91 812 36313¢

TLX: (953) 845271 HSPL IN

Hinditron Services Pvt. Lid

1st Floor, 17-8,

Mahal Incustrial Estate
Mahakali Read, Andheri East
Bombay 400 083

TEL: 91 22 6300043

TLX: {953) 11-79387 HEMC IN

Hindtron Services Pvt, Lid,

18 Commurnity Centre
Panchshila Park

New Dethi 110 617

TEL: 011-8433675

TLX: (853) 031-61458 HCPL IN

Hinditren Services Pwt. Lig.
Fleld Service Center
Emerald Complex 1-7-264
5th Floor

114 Sarojini Devi Aoad
Secunderabad 500 003
TEL: 08 42-821117

TLX: (653) 425-6973

Israet

R.D.T Electronics Engineering, Lid.
P.O. Box 43137

Tel Avivb1430

TEL: 872-3-483211

TLX: (922) 371452 ROT 1L

italy

Phillips S.P.A.
Sezione 1&E / T&M
Viale Elvezia 2
20052 Monza

TEL: 35-38-363-5315
TLX: 333343 philst i

Japan

Fluke Corporation

Sumitorno Higashi Shinbashi Bldg.
1-1-11 Hamamaisucho

Minato-ku

Tokyo 108

TEL: 03 3434-0181

TLX: (781) 2424331 FLUKJPJ

Korea

Myoung Corporation
Yeo £ui Do P.O. Box 14
Seoul 150

TEL: 82 2 784-9942
TLX K24283 MYOUNG

HMalaysia

Mecomb Malaysia Sdn. Bhd,
P.C. Box 24

46700 Petaling Jaya

Selangor

TEL: 803 774-3422

TLX: (¥84) MA37764 MECOME
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List of Replaceable Parts 5

SERVICE CENTERS (cont)
Mexico Pakistan Singapore Thailand
Mexe! Mexicana De Electronica linternation Cperations (PAK) Ltd, Rank O'Connor's Singapore Ple Ltd  Measuretronix Lid.
industrial, S.A. De C.V. 508 Muhammadi House 98 Pasir Panjang Read 2102/31 Ramkamhaeng Road
Calle Diagonal #27 3er. 1.L. Chundrigar Road Singapore 0511 Bangkok 10240
Col. Del Valle P.O. Box 5323 TEL: 65 4737944 TEL: 86 2 375-2733,375-2734
C.P. 03100, Mexico D.F. Karaehi TLX: {786) RS21023 OCONSIN TLX: (788) 82798 HUAMARK TH

TEL: 62-5-882-8040
TLX 1171038 FAIRME

Netherlands

Phiilips Nederland

Test & Measurement Division
Postbox 115

5000 AC Tiburg

TEL: 3113380172

TLX: 52683 FLUKE

New Zeatand

Phillips Customer Support
Scientific & Industriat

2 Wagener Place

Mt Albert

Auckland

TEL: 64 9 894-180

TLX: NZ 2395 ARGENTA

Norway

Norsk A/S Phillips

I&E Setvice
Sandstuveien 70
Postboks 1 Manglerud
NOBBOOSLOB

TEL: 47-2-880200
TLX: 72840 phips n

TEL: 92 21 221127, 239052
TLX (852) 24494 PIC PK

Pery .
Importaciones & Representaciones
Electronicas S.A.

Awvad Franklin D. Roosevelt 108
Lima 1

TEL: 51 14 288650

TLX: (394) 25663 PE IREING

Philippines

Spark Electronics Corp,
P.Q. Box 610, Greenhills
Metro Manita 1502

TEL: 63 2 700-621

TLX {722} 27901 RLA PH

Portugat

Phillips Portuguese S.A

&E Division

Estrada de Cuturela-Carnaxide
2795 LINDA-A-VELMA

TEL: 4180071

TEX: 85120 PTLPGAJ

HAepublic of Scuth Africa
South Aftican Phiflips (Pty) Lid.
&E Service Mgt

£, 0. BOX 7703
Johannesburrg 2000

TEL 27 11 BB9-3224

TLX

Spain

Phitlips Iperica Sae

Depto. Tecnico Instrumentacion
c/Martinez Villergas 2

28027 Madrid

TEL: 34 1 4042200

TLX: 052-27710 dsxma eesmiop

Sweden

Phillips Kistaindusttier AB

1&E Technical Customer Suppon
Borgarfjerdsgatan 16

S 164 §3 Kista

TEL: 48-8-703-1000

TLX: B84 17173 PHILK! 8

Switzerland

Phillips A.G.

Technischer Kundendienst
Posttach §70
Alimendstragse 140
CH-8027 Zurich

TEL: 41 1 488 2963

TLX 815780 11

Taiwan, R.O.C.

Schmidt Electronics Corp.
Sth Floor, Cathay Min Sheng
Commercial Butlding,

344 Min Sheng East Road
Taipei

TEL: 886 2 501-3488

TLX; {785) 11111 SCHMIDT

Turkey

Turk Phillips Ticaret A.S.
Inonu Caddesi 78/8C
Posta Kutusu 504-Bevoglu
Instanbui

TEL: 90 1 1435881

TLX: 24192 phtr trirxibph

Uruguay

Coasin Uruguaya S.A,
Casilla de Correc 1400
Libertad 2525

Montevideo

TEL: 598-2.788015

TLX: (388) COAUR UY23010

Venezuela

Coasin C.A,

Calte @ Con Caifle 4, Edif. Edinurbi
Apantado de Correos Nr-70-136
Los Ruices

Caracas 1070-A

TEL: 58 2 241-0308, 241-1248
TLX: (395) 21027 EMVEN VO

781
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Options
OPTION
NO. TITLE PAGE
-130 High-Stability Reference ..., 130-1
-132 Medium-Stability Reference .....o.cvvvervnnniinninenns 132-1
830-1

-830 Rear Panel RF Qutput and Mod Input ......... ... ..ol



OPTIONS

6-1. INTRODUCTION
This section includes the theory of operation, a circuit description, and maintenance

instructions for each option.
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Option -130
High-Stability Reference

130-1. INTRODUCTION
Option -130 the High-Stability Reference, with the rear panel REF INT/EXT switch set

to INT, configures the Generator’s reference to be supplied by the High-Stability
Reference.

130-2. OPERATION

The High-Stability Reference consists of the Auxiliary Power Supply (A3A2), and an
Ovened Oscillator (Y1). The Auxiliary Power Supply is mounted inside the Generator on
the rear panel, and the Ovened Oscillator is mounted inside the instrument on the side
rail. Only the Auxiliary Power Supply is field repairable, and it is described here. The
Auxiliary Power Supply is also available under the Module Exchange program.

130-3. CIRCUIT DESCRIPTION

The Auxiliary Power Supply 1s connected directly to the line power on the
fuse/filter/line-voltage selector assembly to supply power to the Ovened Oscillator even
when the Generator POWER switch is off. The Auxiliary Power Supply PCB(A3A2A1)
includes a linear-regulated supply and an automatic line-voltage selector circuit.

The linear-regulated supply consists of a diode rectifier bridge CR1, filter capacitor C1,
voltage regulator U1, and associated resistors R2, R3, and R4. The circuit associated with
CR3, Q1 and U2, provides automatic line voltage selection between two line-voitage
ranges. This is implemented by configuring the rectifier circuit as a bridge rectifier for the
lower line voltages or as a center-tapped, full-wave rectifier for the higher line voltages.

At low line voltages (less than approximately 150V ac), transistor Q1 is conducting, thus
grounding the minus terminal of rectifier CR1 and causing diode CR3 to be reverse

biased. This causes the full secondary voltage of T1 to be rectified by the bridge rectifier,
CRI.

When the line voltage is greater than 180V ac, (there isapproximately 30V hysteresis), the
comparator U2 turns off transistor Q1. Diode CR3 becomes forward biased, and the
transformer center tap is effectively grounded. The voltage applied to the rectifier CR1 is
then half the secondary voltage.

The comparator U2 input voltages are set by resistors R1, R6, R9, and zener diode CR4.
U2 controls the base of transistor Q1. The comparator switching point is set between the
low and high line voltages, with sufficient hysteresis to accommodate variations in input
loading. At very low line voltages, the resistor diode combination R10 and CRS, from the
37V output of the main power supply, augment the Auxiliary Power Supply.

130-1
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HIGH STABILITY REFERENCE

130-2

The Ovened Oscillator output is disabled when the control line EXREFL is set low, L.e.,
when the REF INT/EXT switch is set to EXT during external reference operation. The
status line HSOPTL, normally at +5V, is pulied to ground when the High-Stability
Reference option is installed.

130-4. ADJUSTMENTS
TEST EQUIPMENT

Frequency Standard
Oscilloscope
Two 3-ft. 50-Ohm coaxial cables, Y9111

REMARKS

The voltage adjustment (A3A2A1-R4) should be made after the first half hour of the
three-hour Generator warmup period has begun. For the best results in the frequency
accuracy adjustment, the Generator should be operated at room temperature for at least
three hours before continuing with the adjustment procedures.

PROCEDURE

The High-Stability Reference Power supply voltage 1s first adjusted. Then the UUT
reference and the Frequency Standard waveforms are viewed on the oscilloscope while
triggering on the Frequency Standard. The ovened oscillator FREQ ADJ, COARSE,
and then FINE are adjusted for a stationary display.

Voltage Adjustment
1. Remove the Generator top cover.

2. Connect the DMM to the UUT. Connect the positive lead to TP1 and the
negative lead to TP3.

3. Adjust R4 for 23.4 £ 0.1V.
4. Remove the DMM connections from the UUT and replace the top cover

(temporarily). Wait the remaining Generator warmup time, and perform the
frequency accuracy adjustment.

Frequency Adjustment

1. Remove the top Generator cover and the two FREQ ADJ access screws from
the top of the ovened oscillator.

2. Conmnect the Frequency Standard signal to the oscilloscope vertical input
channel 1, 50 Ohms termination. Connect the UUT rear panel 10 MHz OUT to
the oscilloscope vertical input channel 2, 50 Ohms termination.

3. Set the UUT rear panel UUT REF INT/EXT switch to INT.

4. Set the vertical controls of the oscilloscope to display the UUT 10-MHz signal
and the Frequency Standard 10-MHz signal. Set for internal triggering on
channel 1, and adjust timebase for 0.1 usec/div.



. OPTION -130
HIGH STABILITY REFERENCE

5. Adjust the oscilloscope COARSE, and then adjust the FINE controls for a drift
of less than one cycle in 10 seconds {for ¢.01 ppm or better if desired.

130-5. LIST OF REPLACEABLE PARTS
Table 130-1 lists replaceable parts for the 6060A-130. Figure 130-1 is the component
location diagrams for the 6060-130.
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Table 130-1. A3A2A1 High-Stability Reference PCA

. N

REFERENCE FLUKE | MFRS MANUFACTURERS TOT o

DESIGNATOR DESCRIPTION STOCK | SPLY PART NUMBER aTY T

NO | CODE OR GENERIC TYPE g
¢ CAP, AL, 470UF, ~-20%, 50V, SOLV PROOF 854620 | 62643 [SHESOVE47IM1EXIEHC 1
C 2,06 CAP,TA, & . 7UF, +-20%, 50V 463721 1 56289 1195D475X00500A2 2
3, 4 CAP,TA, 10UF, +~20%, 35V 417683 | 56289 1199D106X0035DAY 2
cs CAD.AL, 100UF, +50-20%, 50V 546731 | 62642 |SMSOVBLOIMAONISLL 1
c7 CAP, POLYES, 0. 1UF, +-10%, 50V 6564384 | 58915 |MKS2-104KE08 1
cs CAP, POLYES,0.10F, »-10%, 100V 393439 | 58919 [MKS4«104~K~100V 1
CR 3 DIOBE, I, RECT, BRIDGE, BV=200V,I0=1.5a §26680% | 36800 [KBp 02y i
CR 2, 3, 5 DICDE,SI.100 $IV,1.0 AMP 598555 | 64713 |iN4CO2 3
CR & 4 DIODE,SI,BV=7SV,IO=130MA, 8G0MW 203323 | 09214 fINA448 i
E 4, 12 STCREW, FHU, P, LOCK, 874, 4-40, .312 268193 § 74594 (268193 z
H S5, 13 WASHER, SHLDR, NYLON, . 113, .24% 485417 | 66528 {5597-50 z
8, 14 NUT, CAP, EXT . LOGK, §TL, 4-40 195286 | 78189 |502-040800-00 2
"7, 27- 2% SCREW,FH, P, LOCK, 8TL,4-40, . 250 114884 | 74594 |114884 4
H4, 33 SCREW, PH, P, LOCK, MAG SS,6-32, .375 783225 | 74594 {783225 2

H 10, 11 NUT, HEX, LOCK, 58, 4~40 SSEREE | 72962 |S58866

H SCREW, BTNK, SCKT, 8TL, 4-40, 1.280 s2e31% | 56878 |38030~84-c-20 2
B SCREW, PH, P, LOCK, 88, 4-40C, .375% 256164 § 74594 [256184 4
B SCREW, PH, P, LOCK, STL, §-32, .252 152140 | 74534 1152140 6
H NUT, HEX, ELAST STOP, STL, §-32, .125 110841 | 72962 |FraNTM-62 3
J 2~ 11 PIN, SINGLE, FWs,0.025 8Q 267500 | 00779 878231 h ]
MP 1 TRANSFORMER RETAINER, HIGH STABILITY 716877 | 89536 |716977 1
WE 2 ) TRANEFORMER MOUNT, HIGH STABILITY REF TLEE78 | 89536 |716878 1
MP 3, 4 INSUL BART, POWER, ST, .750, -500 S34453 § 553285 |7403-06FR-54 2
ME S, 10 CAELE TIE ANCHOR,ADHSY, .160TIE 407908 | 06383 [ABMM-A~C 2
MP &, 11 CABRLE ACCESS, TIE,4.00L, .204W, .75 DIa 172080 | 063832 {S8T-1M 2
Me ¥ PIN, SMA ADAPTER,HIGH STAS REF CABLE 716845 | 85536 {716845 1
¥E 8 BLOCK, SMA ADAPTER, PLATED HS REF 200 748158 | 89536 (745158 1
MP 9 ADAPTER, SMA{F),SMA(F!} 514768 | 21845 [SF2982+6001 kS
MP 12 WMOUNTING PLATE, HIGHE STABILITY OSC 716860 | 89536 716860 i
o1 § TRANSISTOR,SI.BV= 60V, &5W,TO-220 386228 | 04713 |rIElR0T 1
R 1 RES,MF,49.9K, «-1%, 3. 125W, 100P5M 268821 | 91637 [CME-55 4592F -1 1
R 2 RES, MF, 249, ~~1%, 0.125W, 100PPN 168203 | 91637 {oMP-535 24%0F T-1 1
R 3 RES,MF, 4.02K, +~2%, 0.125W, 100PPM 235325 | 91637 JoMF-55 4021F T2 1
R 4 RES, VAR, CERM, 500, «~10%, 0. 5W 325613 | 80294 [3386R-1-501 1
RS RES,CC, 2.7, +-5%, 0.5 218743 | 01121 |EB2R?S 3
R 6, % RES,MF, 6.34K, +~1%, 0 .125W, 1005 267344 | 91637 |CMF-85 §341F 7.1 2
R 7 RES,CF, 4 .7K, +~5%, 0. 25W ' 348821 | 59124 [CFL/4 4727 1
g RES, CF, 10K, +~5%, 0, 26W 348839 | 85224 ICFL/4 1020 i
R LG RES,.CC, 100, +-10%, 2w 199934 101121 {HB1011 1
T4 TRANSFORMER, AUXILIARY 731281 | 89536 {731281 i
TP 1- 4 TERM, FASTON, TAR, .110, SOLDER 512B89 | 0O77¢ |62395-1 a
U2 § TC,COMPARATOR, DUAL, LO-PWR, 8 PIN DIP 478354 | 27014 {LM393N 1
10 % 1C,VOLT REG,ADI,1.2 TO 37 V,1.5 AMPS | 460410 § 27014 [sm3iuT L
VR 4 ZENER, UNCOMP, §.2V, 8%, 20 . 0MA, 0. 4W 325811 | 047313 [iNTS3 1
W 4 SABLE ASSY HS 10MHZ 738567 | 98291 (738567 1
w 13 CAELE ASSY,HE OSCILLATOR 748715 | 89836 |748718 1
W 14 GABLE ABSY,AUX PWR SUPPLY T4BT0T 189536 [748707 1

Y1 OSCILLATOR, J0MHZ , OVENIZED 81207¢ § 12020 [49-22A-10MHZ L

NOTES : ¥ static semsicive part.
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Figure 130-1. A3A2A1 High-Stability Reference PCA

130-5/130-6






Option -132
Medium-Stability Reference

132-1. INTRODUCTION
The Option -132 Medium-Stability Reference provides the Generator with a medium-
stability frequency reference.

132.2. OPERATION
The Medium-Stability Reference is selected as as the Generator’s reference when the
Generator’s rear panel REF INT/EXT switch is set to INT.

NOTE

The Medium-Stability Reference does not have standby power nor is its oven
kept warm during external reference operation. Therefore, each time the
Medium-Stability Reference is selected, a warm-up time is required to meet
specifications. The warm-up time is typically 5 to 10 minutes. A “Freq. Uncal”
condition may be observed during this warm-up period.

132-3. CIRCUIT DESCRIPTION

The ASAI Medium-Stability Reference PCA consists of an ovened oscillator (Y1) and an
ac-to-TTL converter. The A5A 1 Medium-Stability Reference PCA is field repairable and
is also available under the Module Exchange Program. The ovened oscillator (Y1)is not
field repairable and is not described here.

The A5A1 Medium-Stability Reference PCA is mounted on the left side rail. The PCAis
connected to the +5V power supply and to control signals via cable W25. The output is
connected to the A2A1 Synthesizer PCA through cable W24,

Two NAND gates of Ul are used to convert the oscillator’s ac-coupled output toa TTL
signal. Another NAND gate of Ul and transistor Q1 control the power for the oven and
oscillator circuit of Y1

When the REF INT/EXT switch is set to EXT for external reference operation, the
control line EXREFL is set low. This disables the oven and oscillator circuit of Y1 and
also disables the ac-to-TTL converter to prevent it from oscillating spuriously.

132-4. ADJUSTMENT

This procedure is used to adjust the frequency of the Medium-Stability Reference. For
the best results, the Generator should be warmed up at room temperature before
proceeding with the adjustment procedure (see step !, below).
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132-2

TEST EQUIPMENT

Frequency Standard
Oscilloscope
Two 3-ft, 50-ohm coaxial cables (Fluke Accessory Y9111)

REMARKS

In this procedure, the waveforms of the Unit Under Test (UUT) and the Frequency
Standard are viewed on the oscilloscope while triggering on the Frequency Standard. The
ovened osciilator’s FREQ ADJ control is then adjusted for a stationary display.

NOTE

An alternate method of adjustment is to count the 10-M Hz reference signal at
the 10 MHz OUT connector with a counter that has a suitably stable and
accurate reference.

PROCEDURE

1.

132.5.

Turn the Generator on, set the REF INT/EXT switch to INT, and then wait 1
hour. (If the Generator has already warmed up for at least 40 minutes, it is
sufficient to wait an additional 20 minutes after the REF INT/EXT switch is set
to INT.)

Remove the Generator top cover. The frequency adjustment control is located
on the center top of the PCA and is accessed through the upper rear left side
panel of the Generator.

Connect the Frequency Standard’s output signai to the oscilloscope’s vertical
input channel 1, with 50 ohms termination. Connect the UUT’s rear panel
10-MHz OUT to the oscilloscope’s vertical input channel 2, with 50 ohms
termination.

Set the vertical controls of the oscilloscope to display the UUT’s 10-MHz signal
and the Frequency Standard’s 10-M Hz signal. Set the oscilloscope for internal
triggering on channel 1 and adjust the timebase for 0.1 usec/division.

Adjust the oscillator FREQ for a drift of less than one cycle in 10 seconds (ot a
counter frequency within 0.1 Hz of 10 MHz) for 0.01 ppm or better if desired.

LIST OF REPLACEABLE PARTS

A list of replaceable parts for Option -132 is shown in Table 132-1. A component location
diagram for Option -132 is shown in Figure 132-1.
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Table 132-1. A5A1 Medium-Stability Reference PCA

N

REFERENCE FLUKE | MFRS MANUFACTURERS To1|0

DESIGNATOR DESCRIPTION STOCK | SPLY PAHT NUMBER oty T

NO |cODE OR GENERIC TYPE g
c1i. 3, 5- CAP, POLYES, 0. iUF, »-20%,50V 732883 [ 68915 |MXSO2I04PELV &

(a8 -1 TI28E3
cz2 AP, TR, 10UF, =-20%, 20V 178224 {56288 [195D106%X00CL0EAZ 1
[egi-} CAP, CER, LOOCDF, «-20%, 100V, X7R B16181 § 04222 ISROTICLO2MAL 1
H I, 3, 4 SCREW, PH, P, LOCK, $7L.6-32, .250 152240 | 74594 152140 3
E 2,5 SCREW, PH, P, LOCK, MAS 38, 6-32, .281 772236 | 74594 [772236 2
H & SCREW, PE, ¥, LOCK, STL. 4«4C, .250 740746 74594 |T40746 kX
"7 NUT, HEX, LOCK, $8, 4«40 SGREGH | 72962 |558864 5
58 IXSULATGR OSCILLATOR 487710 | BUS36 {48771C 2
g1 CONN, COAX , SMB {M] , PWE, RT ANG 353243 | 26805 {5164~5003~0% i
3 2 HEEADER, 1 ROW, LI1000TR, 6 PIN T58003 [ 00779 {6421265 1
L1 CHOXE, £TURN 320911 | B9536 {320%812 1
MP 1 é?AC.‘ER, SWAGE, .250 RND,.3R.4-40,.125 33ES596 [ 55565 [304SB440BL4-MOD. =, 1025 1
MP 2- & SPACER, SWACGE, .250 RND,BR, 6-32, .280 44E351 | SE566 130478632804 -M0D.=.250 3
MP B L PWS, 50 OHM PTN ADAPTER . To2770 | Bos3E [792770 1
Pl PIN TEST 3A