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WARRANTY

Notwithstanding any provision of any agreement, the following warranty is exclusive:

Giga-tronics Inc. warrants each instrument it manufactures to be fres from defects in material and workmanship under normal use
and service for the perlod of one year from the date of shipment. This warranty extends only to the original purchaser. This
warranty shall not apply to fuses, disposable batteties {rechargeable balleries are warranted for 90 days}, or any product or parts
which have been subject to misuse, neglect, accident, or abnormal conditions of opetation,

In the event of tailure of a praduct covered by this warranty, Giga-tronics Inc. will repair and calibrate an instrument returned to
an authorized service facility within one year of the originai shipment, provided that examination discloses to the satisfaction of
Giga-tronics that the product was defective. (iga-tronics may, at its option, replace the product in lieu of repairing it. With re-
gard to any instrumont returned within one year of the original shipment, said repairs or replacement will be made without charge.
if the failure has been caused by misuse, neglect, accident, or abnormal conditions of operation, repairs will be billed at a nominal
cost. In such cases, an estimate will be submitted before work is. started, if reguested,

THE FOREGOING WARRANTY 1S IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS, OR ADEQUACY FOR ANY PARTICULAR PURPOSE
OR USE. GIGA-TRONICS INC. SHALL NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER IN CONTRACT, TORT, OR OTHERWISE. .

IF ANY FAILURE OCCURS, THE FOLLOWING STEPS SHOULD BE TAKEN:

1. Notify Giga-tronics Inc., of the nearest authorized sorvice facility (see the list of service centers ai the end of Chap-
ter 8}, giving full details of ihe difficully, and include the model number, type number, and serial number. On receipt
of thls information, service data or shipping instructions will be forwarded to you.

2. On receipt of the shipping instructions, forward the instrument, transportation prepaid. Repairs will be made at the
service facility and the instrument refumned, fransportation prepaid.

SHIPPING TO THE MANUFACTURER FOR REPAIR OR ADJUSTMENT '

All shipments of Giga-tronics instruments should be made prepaid {air freight recommendad). Ship the instrument in the original
packing carton; or, If that is not available, use any suitable container that is rigid and of adequate size. If a subsiitute container
is used, the instrument should be wrapped in paper and surrounded wllh al least four inches of excelsior or similar shock-absorb-
ing material.

CLAIM FOR DAMAGE IN SHIPMENT TO THE ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to the purchaser. ANl material in the contalner
should be checked against the enclosed packing iist. The manufacturer will not be responsible for shortages against the packing
sheet unless notified immediately. {To obtain a quotation 1o repair shipment damage, contact Giga-tronics Inc., or any of its
authorized service fadilities.) Final claim and negottaﬁons with the carrier must be completed by the customer.

Giga-tronics inc. will be happy 1o answer all questions ahoul app!:caﬂons, in order to enhance your use of the instrument, Please
address your requests or comespondence to:
GIGA-TRONICS INC., 4650 NORRIS CANYON ROAD SAN RAMON ‘CALIFORNIA, 94583, ATTN: SERVICE.
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SAFETY TERMS IN THIS MANUAL .~

This instrument has been designed and tested in accordance with IEC Publication
348, Safety Requirements for Electronic Measuring Apparatus. This Service
Manual contains information, warnings, and cautions that must be foliowed to
ensure safe maintenance and to keep the Signal Generator in a safe condition.

WARNING statements identify conditions or practices that could result in personal
injury or loss of life.

- CAUTION statements identify conditions or practices that could result in damage
to equipment.

SYMBOLS MARKED ON EQUIPMENT
& DANGER — High voltage.

-L Ground (earth) terminal.

I\ Attention — refer to the manual. This symbol indicates thatinformation
about the use of a feature i$ contained in the manual.

POWER SOURCE

The Signal Generator is intended to operate from a power source that will not apply
more than 264V ac rms between the supply conductors or between either supply
conductor and ground. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

USE THE PROPER FUSE

To avoid fire hazard, use only a fuse identical in type, voltage rating, and current
rating to that specified on the rear panel fuse rating tabel.

GROUNDING THE INSTRUMENT

The Signal Generator is a Safety Class ! (grounded enclosure) instrument as
defined in JEC 348. The enclosure is grounded through the grounding conductor of
the power cord. To avoid electrical shock, plug the power cordinto a properly wired
earth grounded receptacle before connecting anything to any of the Signal
Generator connectors. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.
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SAFETY

USE THE PROPER POWER CORD

Use only the power cordand connector appropriate for the voltage and plug configur-
ation in your country.

Use only a power cord that is in good condition.
Refer cord and connector changes o qualified service personnel.
DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate the Signal Generator in an atmosphere of ex-
_plosive gas.

DO NOT ATTEMPT TO OPERATE IF ELECTRIC SHOCK PROTECTION MAY
BE IMPAIRED '

It the Signal Generator appears damaged or operates abnormally, protection from
electric shock may be impaired. Do not atternpt to operate it. When in doubt, have the
instrument serviced.

DO NOT REMOVE COVER UNLESS QUALIFIED TO DO SO

To avoid electric shock, do not remove the Signal Generator cover uniess you are
qualified to do so. Service procedures are for qualified service personnel only.

DO NOT SERVICE ALONE

Do not perform internal service or adjustment of this product unless a person capable
of rendering first aid and resuscitation is present.

USE CARE WHEN SERVICING WITH POWER ON

Dangerous voltages exist at several points inside this product. Te avoid personal
injury, do not touch exposed connections and components while the power is on.

UNPLUG POWER CORD TO REMOVE INSTRUMENT POWER

This product remains energized when the POWER switch is in the STBY posltlon
Disconnect incoming ac power by unplugging the power cord before removlng pro-
tective panels, soldering, or replacing components.- :
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Section 1
Introduction and Specifications

INTRODUCTION | 1-1.

The Model 6082A Synthesized RF Signal Generator is a fully programmable,
precision, synthesized signal source. The 6082A is designed for applications that
require good modulation, frequency accuracy, and output level performance with
excellent spectral purity, The 6082A is well suited for testing a wide variety of
RF components, subassemblies, and systems, including filters, a.mphflers mix-
ers, and receivers, particularly off-channel radio testing.

Refer to the 6080A/82A Operator Manual for operating instruciions, use of the
front and rear panel features, remote programming, and all other inférmation for
the operator.

This service manual is 4 maintenance guide for the Signal Generator, The fol-
lowing topics are included:

Theory of operation

Closed-case calibration

Performance testing

Access procedures

Troubleshooting and alignment

Parts lists

Schematic diagrams

OPTIONS | | 1-2.
Three options are available for the 6082A:

1. 6080A-830 Rear Output and Modulation Input
2. 6080A-130 High Stability Referece (see Specifications)
3. 6080A-132 Medium Stability Reference (see Specifications)

Theory of operation and schematics for these options are contained in the Op-
tions section in the 6082A Service Manual.

Refer to the Giga-tronics catalog for price and ordering information. All three
options are factory instaliabie only. '
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INTRODUCTION AND SPECIFICATIONS

OBTAINING FACTORY SERVICE 1-3.

Factory authorized service for the Signal Generator is available at selected Fluke
Technical Service Centers. For service, return the Signal Generator to the near-
est Fluke Technical Service Center. The local service center will handle trans-
portation to and from the slected service center as required. A complete list of
Fluke Sales and Technical Service Centers is provided following the parts lists in
Section 8.

To reship the Signal Generator, use its original shipping carton. If the original
carton is not available, use a container that provides adequate protection during
shipment. Protect the Signal Genrerator with at least three inches of shock-ab-
sorbing material on all sides of the container. Do not use loose fill to pad the
shipping container. Loose fill allows the signal generator to settle to one corner
of the shipping countainer, which could result in damage during shipment.

SPECIFICATIONS 1-4.

Table 1-1 lists specifications for the 6082A. Specifications are valid after a
warm-up period of 20 minutes. Specifications remain valid after 2 years only if
the 6082A is calibrated as described in this manual, and every 2 years or more
frequently thereafter. In the specification table, dBc refers to decibels relative to
the amplitude of the carrier. :

1.2
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INTRODUCTION AND SPECIFICATIONS

Table 1-1. Specifications for Model 6082A

FREQUENCY

Range: 100 kHz ta 2112 MHz. (See internal Modulation Oscillator for coverage from 0.1 Hz to 200 kHz.)
Frequency Bands: The carrier frequency band endpoints are shown below.

BAND APPROXIMATE SPECIFIC
DESIGNATION CARRIER FREQUENCY CARRIER FREQUENCY
' BAND (MHz) BAND (MHz)

A 0.1tc 15 0.1 to 14,999,999

B 1510 32 1510 31.999,999

c 32t064 32 to 63.999,080

D 6410128 64 to 127.999,999

E 128 1o 258 128 to 255.999,999
F 2560 512 266 to 511,999,999
G 512to 1056 512 to 1055.999,990
H 105610 2112 105610 2112

Resolution: 1 Hz
Display Resolution: 10 digits
Stability: Same as Internal Reference Oscillator

10 MHz INTERNAL REFERENCE OSCILLATOR

Type: Temperature Compensated Crystal Oscillator (TCXO) .
Temperature Stability: Less than +1 ppm p-p over the range 0 to +50°C

Typical Aging Rate: Less than +1 ppmayr

Reference Output: 10 MHz, >0 dBm for 5002 load, available atthe rear panel REF QU7 connector.

PROVISION FOR EXTERNAL REFERENCE

The rear panel REF IN connector accepls an external source of 10 MMz +10 ppm sine wave, 0.216 2.0V
rms for a 50%2 load. One alternate external reference frequency setting of 1, 2, or 5 MHz is available at a
time, through Special Function 761 or a remote command. The default alternate reference frequency is
5 MHz. See the Service Manual for setting internal DIP switches for use with a 1 or 2 MHz external

reference.

AMPLITUDE

Range: +16 to -140 dBm for RF output frequency <1056 MHz.
+13 to -140 dBm for RF output frequency 1056 MHzZ.
Resolution: 0.1 dB (0.1% or 1 nV in volts). Annunciators for dB, dBm, V, mV, uV, dBf, dBuV, dBmV, and

EMF

Display Resolution: 3 1/2 digits

Accuracy (+23 to £5°C):

FREQUENCY AMPLITUDE IN dBm

{(MHz) +16 +13 -127 -140

—— ; ¥

0.110 0.4 +2 dB She—43 dB—>)
o 0.4 1086 e +1dB she—3 dB— >}

1056 to 2112 fe +1dB She—ck3 IB—s>}
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INTRODUCTION AND SPECIFICATIONS

Tabie 1-1. Specifications for Model €082A {cont)

Accuracy (0 to 50°C):

FREQUENCY AMPLITUDE iN dBm

{(MH2) +16  +13 -127 -140
1 L L L
1 |3 1 13

011004 k—————124dB sle—+3 dB—>|

0.4 10 1056 jg——e-—x1.5 dB wle—+3 dB—=)

1056 to 2112 k— 1.5 dB >he—+3 dB—>)|

Source SWR: <1.5:1 below +1 dBm
<2.0:1 above +1 dBm

Flatness (0 10 50°C): £1.0 dB at +10 dBm
Intermodulation Distortion (Amplitude of +4 dBm, CW only):

SPACING
FREQUENCY (MHz) 1kHz 25 kHz
0.1 to 128 MHz -60 dBc -75 dBc
12810 512 MHz 65 dBc -75 dBc
51210 2121 MHz 65 dBe -70 dBc

SPECTRAL PURITY (CW ONLY}

is greater,

Residual FM: (NOTE 1)

Harmonies: <-30 dBc for amplitudes less than +13 dBm at 1 fo 2112 MHz.

Subharmonics: <-45 dBc for RF output frequencies from 1056 to 2112 MHz.
Power Line Spuricus Signals (offsets less than 10 kHz): <-56 dBc for RF output frequencies <1056
MHz. <50 dBc for RF output frequencies »1056 MHz,

Spurious Signals: <-100 dBc for offsets greater than 10 kHz and RF output frequency <1056 MHz. <84
dBc for offsets greater than 10 kHz and RF output frequency >1056 MHz. Fixed-frequency spurious
signais for RF output frequency <1056 MHz are <-100 dBc or <-140 dBm, whichever is greater. Fixed-
frequency spurious signals for RF output frequency »>1056 MHz are <-94 dBc or <-140 dBm, whichever

FREQUENCY RESIDUAL FM
" BAND (MHz) 0.3 t03kHz 50 Hz to 15 kHz

0.11015 0.2 0.4
1510 32 0.2 0.4
3210 64 0.2 0.4
6410 128 0.2 0.4
128 to 256 04 05
256 to 512 0.7 1.0
512 to 1056 1.5 2.0
1056 1o 2112 3.0 4.0

comment as FM), Puise.

NOTE 1:  Allowable operating modes CW, AM, FM (peak dev. <1.5% of max in operating band}, OM (same
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INTRODUCTION AND SPECIFICATIONS

!’m\
Tabie 1-1. Specifications for Model 6082A (cont)
SSB Phase Noise: (NOTE 1)
CARRIER OFFSET FREQUENCY
FREQUENCY 1 kHz 20kHz 100 kHz
BAND (MHz} (dBc/Hz) {dBe/Hz) {dBe/Hz)
011018 ~112 -137 -137
151032 -124 -144 -144
321084 -118 -143 -144
8410128 112 -143 -144
128 to 256 106 140 -143
25610 512 -100 -136 -142
51210 1056 -84 -131 -138
105610 2142 -88 -125 -132
Residual AM (50 Hz to 15 kHz Band): < .01% (-80 dBc)
AMPLITUDE MODULATION
Depih Range: 0% to 99.9% for RF output fevel <+7 dBm
AM Resolution: 0.1%
AM Display: 3 digits
AM Accuracy: 1(2% + 4% of setting) for rate = 1 kHz and depth <90%
o AM Distortion (Rate = 1 kHz) (NOTE 2): <1.5% THD to 30% AM
<3% THD to 70% AM
<5% THD fo 90% AM

AM 3-dB Bandwidth (NOTE 2): AC-coupied AM, 20 Hz to 50 kHz
DC-coupled AM, dc to 50 kHz

Incidental @M: <0.20 radian at 1 kHz rate and 30% AM

FREQUENCY MODULATION (NOTE 3)
FM Display Ranges: 0to €99 Hz Dev, 1 Hz Resolution
and Resolution 1 t0 6.99 kHz Dev, 10 Hz Resoiution
10 to 99.9 kHz Dev, 100 Hz Resoclution
100 1o 899 kMz Dev, 1 kHz Resoiution
1 to 8.00 MHz Dev, 10 kHz Resolution

NOTE 2:  AM specifications apply where (RF output frequency - mod frequency) is greater than 150 kHz,
A NOTE 3: FM specifications apply where: (RF output frequency - deviation) >150 kHz and RF output
frequency - mod rate} > 150 kHz.

www.valuetronics.com



INTRODUCTION AND SPECIFICATIONS

Table 1-1. Specifications for Model 6082A (cont)

Maximum Deviation:
FREQUENCY MAXIMUM DEVIATION
BAND (MHz) AC-CQUPLED FM (the smalier of}
DC-COUPLED FM
ABSOLUTE RATE LIMITED MAXIMUM
MAXIMUM
DEV 2 1/64 MAX | DEV <« 1/64 MAX

0.01 to 15 500 kHz ' 500 kHz frmod x 5000 fmod x 78
151032 125 kHz 125 kHz frmod x 1250 fmod x 19
321064 250 kHz 250 kHz fmod x 2500 fmod x 39
6410128 500 kHz 500 kHz fmod x 5000 fmod x 78
128 to 256 1 MHz 1 MHz fmod x 10000 fmod x 156
256 to 512 2 Mz 2MHz fmod x 20000 fmod x 312
512 to 1056 " 4 MHz - 4 MHz fmod x 40000 fmod x 625
105610 2112 8 MHz 8 MHz tmod x 80000 fmod x 1250
FM Disiortion:

Standard Mode: <2% for 0.5 to 1.0times maximum deviation; <1% for <0.5 times maximum deviation.
Applies for rates of 50 Hz to 50 kHz.
Low-Distorticn Mode (Special Function 731): <0.3% for @ 3.5 kHz peak deviation and rates 0.3

10 3kHz.
FM Accuracy: +{5% of setting + 10 Hz} for rates of 50 Hz to 50 kHz
FM 3-dB Bandwidth:
COUPLING
DEVIATION INTERNAIL AC EXTERMNAL AC {DC)
0% to 25% Maximum 20Hz 1o 175 kHz 20 Hz {dc) to 175 kHz
25% to 100% Maximum 20Hz to 100 kHz 20 Hz (dc) to 100 kHz

incidental AM: <1% depth for peak deviation <100 kHz at 1 kHz rate and carrier frequency >0.5 MHz
DC-Coupled FM Center Fraquency Error, at 1 GHz, after dcFM internal cat, and without any FM
range changes: <(.1% of dev + 500 Hz) _

{ ow-Rate External AC-Coupled FM (Special Function 711):

FREGUENGY MAX DEV, IN kHz (AT 10 Hz RATE)
BAND (MHz) SINEWAVE | SQUARE WAVE
0.01 1015 80 40

15t0 32 20 10

3210 64 | 40 20

8410 128 80 40

128 1o 256 180 80

256 to 512 320 160

512 1o 1056 640 320

1056 to 2112 1280 640

1-6 -
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INTRODUCTION AND SPECIFICATIONS

Table 1-1. Specifications for Model 8082A {cont)

Droop: <30% on a 5 Hz square wave

3-dB Bandwidth: 0.5 Hz to 100 kHz (typical)

Maximurn DC Input: +10 mV

Incidental AM: <1% AM at 1 kHz rate and <10 kHz deviation

PHASE MODULATION (NOTE 4)
Dispiay Ranges: 0 to 999 radians
1 10 9.99 radians
10 1o 99.9 radians
100 to 800 radians
Risplay Resolution: 3 digits
Maximum Deviation:

FREQUENCY MAXIMUM DEVIATION
BAND (MHz) (RADIANS)

0.110 15 50
151032 12.5
3210 64 25
6410128 50
128 to 256 100
., 25610 512 200
51210 1056 400
1056 to 2112 800

High-Rate Phase Modulstion Maximum Deviation (Speciat Function 721):

FREQUENQCY MAXIMUM DEVIATION
BAND (MHz) (RADIANS)

Cltal1s 5
15t0 32 125
321064 25
6410128 5
12810 256 10
25610 512 20
512 to 1056 40
1056 {0 2112 80

Accuracy: £(5% of sefting + 0.1 radian) at 1-kHz rate
Distortion (NOTE 5): <2% THD from maximum deviation 1o 1/2 max deviation, and <1% THD at 1/2
maximum deviation or less at 1-kHz rate. .
3-dB Bandwidth: AC-coupled phase modulation, 20 Hz to 15 kHz
DC-coupled phase modulation, dcto 15 kHz

NOTE 4:  Phase modulation specifications are valid where (AF frequency - mod frequency} >150 kHz.
NOTE 5; Vaiidior rates from 50 Hz 1o 50 kHz in high-bandwidth mode. Does notinciude effects of residual
phase noise,

1-7
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INTRODUCTION AND SPECIFICATIONS

Table 1-1. Specifications for Model 8082A (cont)

High-Rate Phase Modulation 3-dB Bandwidth (Special Funetion 721):
AC-coupled phase modulation, 20 Hz to 100 kiHz
DC-coupled phase modulation, de to 100 kHz
Incidental AM (valid for f = 500 kHz): <1% AM at 1-kHz rate for peak deviation <10 radians.

PULSE MODULATION (For RF Output Frequencies »10 MHz)
On/Off Ratio: 80 dB minimum
Rise and Fall Times: <15 ns, 10% to 90%
Level Error: For pulse widths »50 ns, the powar in the pulse is within £0.7 dB of the measured CW levet.
Duty Cycie (External Modulation): 0 to 100%
Repetition Rate (External Medulation): DC to 10 MHz
Internal Modulation: Internal rates and wiiths
Exiarnal Modulation: The pulse input is TTL compatible, terminated in 500 with intemnal active pull-up.
k can be modeled as 1.2V in series with 500 at the pulse mod input connector. The instrument senses input
terminal voltage and turns the RF GUTPUT off when the terminal voltage drops below 120.1V. The
maximum allowable input is £10V.

PULSE MODULATION (For RF Qutput Frequencies <10 MHz)
Rise and Fall Times: <2 times the period of the RF output frequency
Level Error: For pulse widths =10 times the period of the RF output frequency, the power in the pulse is
within £0,7 dB of the measured CW level.
Other pulse specifications are the same as for the »>10 MHz frequency range.

NONVOLATILE INSTRUMENT STATE MEMORY
50 instrument states are retained for typically 2 years, even with ac line power disconnected.

REVERSE-POWER PROTECTION
Protection Level: Up to 25 walts from a 6052 source; up to 25V de, RF OUTPUT is ac coupled, Protection
is provided when the signal generator is tumed off.
Trip/Reset: A flashing RF OFF annunciator indicates a tripped condition. Pressing RF ON/OFF button
resets the signal generator,

IEEE-488 REMOTE CONTROL
Extent of Remote Control: All controls except the POWER, REF/INT EXT, and CAL/COMP switches are
remotely programmable via the IEEE-488 Interface (Std. 488.2-1987). All status including the option com-
plement are available remotely.
Interface Functions Supported: SH1, AH1, T5, TEQ, L3, LEO, SR1, RL1, PPO, DC1, DT1, C0, and E2.

INTERNAL MODULATION SOURCE (Sine Wave)
Rates: 0.1 Hz to 200 kHz, key-selactable 400/1000 Hz
Display Rahges: 00.1t0 99.9 Hz
100 to 999 Hx
1.00 to 9.98 kHz
10.0t0 99.9 kHz
100 1o 200 kHz
Fraquency Resolution: 0.1 Hz or 3 digits
Frequency Accuracy: Same as reference oscillator 7 milliheriz
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INTRODUCTION AND SPECIFICATIONS

Table 1-1. Specifications for Model 6082A (cont)

Output Level Range: 0 0 4V pk into 6000
Output Level Resolution: 1 mV pk or 3 digits, whichever is greater.
Distortion: <0.15% THD for output levels >0.2V pk and modulation frequency <20 kHz.
Output Level Accuracy: (4% + 15 mV) for modulation frequency <100 kHz.
Qutput Impedance; 600Q 2%
Other Waveforms Avallable by Speclal Function;
» Square Wave (Special Function 752)
+ Triangle Wave (Special Function 751)
* Pulse (Special Functions 758,755), width 100 ns to 1/Fmod in 100 ns or 3-digit increments, whichever
is greater. Rate and width are coherent with signal generator time base.

EXTERNAL MODULATION
1V pk provides indicated modulation index. Nominal input impedance is 600Q. Maximurn Jevel is 5V pk.

MODULATION MCDES _
Any combination of AM, PULSE, and FM or ©M, internal or extemal, may be used.

DIGITAL FREQUENCY SWEEP
Sweep Modes: Auto, single, or manual
Adjustable Parameters: Sweep symmetry, sweep speed, sweep width, and sweep increment.
Sweep Speed: Minimum 40 mefincrement selectable as {minimum + dwell time) where dwell time canbe
G, 20, 50, 100, 200, or 500 ms, or 1, 2, 5, or 10s at each increment.

DIGITAL AMPLITUDE SWEEP
Sweep Typa: Linear {volts) or logarithmic (¢B)
Sweep Modes: Auto, single, or manual.
Adjustable Parameters: Sweep symmetry, sweep speed, sweep width, and sweep increment.
Sweep Speed: Minimum 30 ms/increment selectable as {minimum + dwell time) where dwsll time can be
0, 20, 50, 100, 200, or 500 ms, or 1, 2, 5, or 10s at each increment,

SWEEP OUTPUT (AUX Connector Pin 5)
0 to +10V£10%, up to 4096 points in a stepped ramp, load »2 kQ.

PEN LIFT OUTPUT (AUX Cennector Pin 4)
TTL level, high during sweep retrace, load 2 k.

GENERAL SPECIFICATIONS
Temperature: Operating, 0 10 +50°C {332 to +122°F).
Nonoperating, -40 to +75°C (-40 to +167°F).
Operating Humidity Range: 85% to +30°C, 75% to +40°C, and 45% to +50°C,
Operating Altitude: Up to 10,000 fi.
Vibration: Nonoperating, S 1o 15 Hz at 0.08 in, 15 to 25 Hz at 0.04 in, and 25 to 585 Hz at 0.02 in, double
amplitude {DA).
Shock: Monoperating, bench handling per MIL T 28800C Class §, Style E.
Electromagnetic Compatibility: The radiated emissions induce <0.5 uV (at RF carrier frequency) into
a 1-inch diameter, 2-turn loop, 1-inch from any surface as measured into a 50Q receiver,
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INTRODUCTION AND SPECIFICATIONS

Table 1-1. Specifications for Model 6082A (cont)

Complies with Standards:
« CE03 of MIL-STD-461B {Power and interconnecting leads), 0.015 to 5¢ MHz.
+ RE02 of MIL-STD-461B (14 kHz to 10 GHz2).
« FCC Part 15, Class B.

+ VDE 08718
« CISPR 22
Size: Width Haight Depth
43cem 13.3¢m 59.7 cm
17in 525in 235in
Power Requirements: 100, 120, 220, or 240V, each +10%; 48-83 Hz; 200 VA, <15 VA in standby, with
any options installed.

Weight: 30 kg (65 lbs).

OPTION ~130 HIGH-STABILITY REFERENCE
Aging Rafe; «<t5 x 10"°%/day, after 21 days continuous operation.
Temperature Stability: <2 x 107°7C, {Oven remains powered in standby.)

OPTION -132 MEDIUM-STABILITY REFERENCE
Aging Rate: «<t1 x 107/month after 5 days continuous operation,
Temperature Stabillty: <1 x 107 (0 to +50°C)

OPTION -830 REAR PANEL CONNECTORS
Moves connectors for MODULATION INPUT, MOD output, and RF OUTPUT io the rear panel. The front
panel connector locations are covered with plugs.

SUPPLEMENTAL CHARACTERISTICS
The following characteristics are provided to assistin signal generator appl‘mtlons and to describe some
other aspects of typical performance.
Frequency Switching Speed: <100 ms to settle within 100 Hz
Amplitude Switching Speed: <100 ms to seftie within 0.1 dB
Pulse Moduiation Delay: 80 ns typical
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Section 2
Theory of Operation

INTRODUCTION 2-1.
This section begins with a description of how the functional blocks of the Signal
Generator operate and how the functional blocks interrelate. Detailed circuit
descriptions presented in Section 6 expand on the theory discussion.
Theory of operation is presented in the following three major topics:
1. General Description
P Briefly describes the Signal Generator’s main functional sections.

2. Functional Description

Describes functional blocks of the Signal Generator and how they relate to the
main output parameters: frequency, amplitude, and modulation.

3. Digital Controller Software Description

Gives an overview of the software and how it controls the hardware.

GENERAL DESCRIPTION 22
The 6082A Synthesized RF Signal Generator is made up of the following four major
sections: '

1. The Front Panel section includes the display and keyboard for local operator
interface control, including the primary controls, various external connectors, and
indicators. All front panel keys and displays (except the main power switch) are
monitored and handled by the A13 Controller PCA, which is housed in the output
module.

!"J

The Synthesizer Module section includes four pca’s that generate synthesized RF
signals phase locked to a reference standard. The module also houses the
modulation oscillator, which is the modulating source for internal AM, FM, ¢M,
and puise,
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THEORY OF OPERATION

3. The Output Module section includes circuitry to further refine and process
synthesized RF signals. Included is circuitry for properly programming frequency,
modulation, and level control. Digital control circuits, including the Controller
PCA, are also housed in this module.

NOTE

The Synthesizer and Ouiput module sections house the circuit boards
that generate the instrument output signal. These metal, muliti-
compartmented enclosures shield the circuits, provide an isolation
barrier to spurious signals, and isolate circuitry from the outside
environment.

4. The Rear Pane! section includes the power supply, cooling fan, various external
connectors, fuse holder, and line voltage selector.

FUNCTIONAL DESCRIPTION 2-3.

The functional description provides a general overview of the major circuit blocks in
the Signal Generator. This description explains how the blocks relate to one another,
how they are controlled, and how they generate or use signals. Refer to Section 6,
Troubieshooting and Repair, for component-level theory of operation.

The functional blocks of the Signal Generator described in this section are listed below:

Frequency

Frequency Modulation

Internal Modulation Oscillator

Phase Modulation

Level Control

Amplitude Modulation

Pulse Modulation

Power Supply

Digital Controller Software Description

o000 OBSE

Frequency 2-4,

The output frequency (Fo) is programmable, with 1-Hz resolution, from 100 kHz to
2112 MHz. The band controls are programmed in eight bands determined by the
output frequency (Fo). A coarse loop and subsynthesizer frequency are determined for
each output frequency. _

The coarse loop frequency and the instrument-specific compensation data determine
the programming of the coarse loop steering digital-to-analog converter (dac),
compensation dac, and voltage controlled oscillator (vco) control bits.

The subsynthesizer frequency and the instrument-specific compensation data
determine the programming of the subsynthesizer compensation dac.

The output frequency and the instrument-specific compensation data generate the
programming of the sum loop steering and compensation dac’s.

2-2
www.valuetronics.com



THEORY OF OPERATION

—
The 100-kHz to 2112-M Hz frequency coverage is divided into the eight bands shown in
~ Table 2-1.
Tabie 2-1. Frequency Coverage Bands

BAND FREQUENCY COVERAGE {MHz)

HET 0.1 to 14.999929

Divide-by-32 15 to 31.9959990

Divide-by-18 32 to 63.999999

Divide-by-8 84 to 127.999999

Divide-by-4 128 to 255.90900%

Divide-by-2 256 to 511.998999

Fundamental 512 to 1055.999999

X2 1056 to 2112
The Sum Loop VCO assembly produces a signal that ranges from 480 to 1056 MHz.
This signal is divided by factors of 2 to produce the bands shown in Table 2-1. The HET
band is produced by mixing £0.1 to 94.999999 MHz (from the Divide-by-8 band) with
80 MHz to produce 0.1 to 14.999999 MHz.
Three signals are combined in the Sum Loop PCA: the output of the Sum Loop VCO,
the Coarse Loop output signal, and the 80 MHz signal from the FM PCA. These

=~ : signals are combined as follows.

The first mixer combines the Sum Loop VCO PCA output (at the fundamental
frequency, 480 to 1056 MHz) with the Coarse Loop frequency (576 to 960 MHz in 8
MHz steps) to produce a signal of 88 to 96 MHz. This signal is subsequently mixed
with the 80 MHz signal from the FM PCA to produce $to 16 MHz. This8to 16 MHz
signal is compared with an 8 to 16 MHz signal in 0.5 Hz steps that is derived on the
Subsynthesizer VCO PCA. The comparison resuits in a dc control voltage that locks
the loop.

If the Sum Loop output frequency is below 760 MHz, the FM and Subsynthesizer
signals are subtracted from the Coarse Loop signal. If the Sum Loop output frequency
is above 760 MHz, the FM and Subsynthesizer signals are added to the Coarse Loop
signal.

The A2 Coarse Loop PCA contains the reference circuits and generates a 576-to
960-MHz signal in 8-MHz steps. The main reference frequency for the Signal
Generator is a 40-MHz crystal oscillator. This oscillator is phase locked to either an
internal 10-MHz TCXO or to an external reference. Either a 10-MHz (default) or an
alternate 5-, 2-, or 1-MHz external reference may be selected by special function. (The
setting of 5-, 2-, or 1-MHz for the alternate external reference is selectable by setting a
switch on the Coarse Loop PCA. Its default is 5 MHz.) The Course Loop PCA doubles
the 40-MHz reference frequency to 80 MHz, This frequency is the local oscillator for
the HET band and is divided to 20 MHz for use as the reference for the A14 FM PCA.

The Coarse Loop generates the 576- to 960-MHz signal using 2 combination of phase

S, lock and delay line discriminator frequency control circuitry to produce a low phase
noise signal. The delay line is a 125-ns cable contained in the module.
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The Subsynthesizer generates a 16- to 32-MHz signal with 1 Hz resolution. This is
further divided on the Sum Loop PCA to 8 to 16 MHz. The subsynthesizer generates
fine frequency steps using a modified N-divider loop with a single-sideband (SSB)
mixer in the feedback path. _

The reference frequency for the loop is 1 MHz, which would normally provide 1-MHz
steps in a conventional N-divider loop. However, by using pulse deletion, which is
controlled by a rate multiplier, the resolution is extended to 10 kHz. Additional
resolution is gained by introducing a 10- to 20-kHz signal in a SSB mixer. This signal is
produced by a gate array, which contains a 14-bit rate multiplier.

The Al4 FM PCA generates an 80-MHz signal that can be frequency modulated.

Frequency Modulation 2-5.

The output signal is modulated by either the internal modulation oscillator or an
external frequency source. Modulation rates can be varied from de to 200 kHz, and the
following modes of frequency modulation can be selected:

® Normal ac FM
Bandwidth from 20 Hz to 200 kHz,
® Low-rate FM

Certain applications reguire FM at very low modulation rates but cannot accept
the FM loop unlocked condition associated with the dc FM mode. Bandwidth is
enabled down to 0.5 Hz;, however, maximum deviations are limited.

¢ DCFM

This mode allows the RF output signal to be frequency modulated by a dc signal.
Maximum deviations can still be realized; however, the modulation loop oscillator
is not locked to the Signal Generator’s main timebase. When dc FM is enabled, the
FM oscillator’s center frequency (80 MHz) is set to the previousty locked center
frequency (£1 kHz) by an automatic zeroing circuit in conjunction with a sofiware
routine. This search for an FM loop correction voltage is called adc FM cal cycle.
The front panel displays the word “PAUSE” during this time. The time required to
perform a cal cycle is determined by the internally selected FM deviation band
(deviations in excess of 250 kHz can take a cal cycle up to 5 seconds). While dc FM
is enabled, the RF output frequency slowly dnfts with time.

® Low-distortion mode

This mode provides the optimum phase noise-to-distortion performance at 3.5
kHz FM deviation at modulation frequencies of 300 Hz to 3 kHz.

Refer to Section 6E for more detailed information about frequency modulation.
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THEORY OF OPERATION

Frequency modulation (FM) is programmable to three digits of resolution through six
deviation ranges. The maximum programmable FM deviation depends on the RF
frequency output. Deviation up to ¢ MHz is possible (see Table 2-2, FM Band Limits)
on the high RF band. The input modulating signal is level programmed using a 12-bit
FM dac and then routed through two differeat paths for correct ranging. The two
paths, high rate and low rate, are required for flat frequency response. These
modulating signals are then summed into 2 phase-locked loop (PLL) circuit.

Table 2.2. FM Band Limits {Normal AC-Coupled FM Mode)

FREG 64 to 128

BAND

FM BAND

1056 to
2112 MHz

512 to
1056 MHz

256 to
512 MHz

128 to
256 MHz

MHz and

0.1 to 15
MHz

32 to 64
MHz

15t0 3
MHz

8.00 MHz
2,10 MHz

4.00 MHz
1.01 MHz

2.00 MHz

S01 kHz

1.00 MHz
251 kHz

500 kHz
126 kHz

250 kHz
62.6 kHz

125 kHz
31.3 kHz

2.00 MHz
501 kHz

1.00 MHz
251 kHz

500 kHz
128 kHz

250 kHz
82.6 kHz

125 kHz
31.3 kHz

625 kHz
15,7 kHz

31.2 kHz
7.82 kHz

8§00 kHz
126 kHz

250 kHz
62.6 kHz

125 kHz
31.8 kHz

62.5 kHz
15.7 kHz

31.2 kHz
7.82 kHz

16.6 kHz
3.91 kHz

7.81 kHz
1.96 kHz

125 kHz
31.3 kHz

62.5 kHz
15.7 kHz

31.2 kHz
7.82 kHz

15.6 kHz
3.81 kHz

7.81 kHz
1.96 kHz

3.90 kHz
977 Hz

1.85 kHz
489 Hz

31.2 kHz
7.82 kHz

15.6 kHz
3.91 kHz

7.81 kHz
1.95 kHz

3.9 kHz
977 Hz

1.5 kHz
489 Hz

976 Hz
245 Hz

488 Hz
123 Hz

7.81 kHz
0 Hz

'3.90 kHz
0 Hz

1.95 kHz
0 Hz

976 Hz
0 Hz

488 Hz
0 Hz

244 Hz
0 Hz

122 Hz
0 Hz

CW MODE

The PLL circuit is made up of four major sections: an 80-MHz osciliator, two
programmable dividers, two selectable phase detectors, and a loop amplifier. These
circuits, including the two modulating signal paths, are located on the Al4 FM PCA.

The first of these sections is the 80-MHz oscillator. The 80-MHz FM oscillator has two
selectable deviation modes to cover the deviation ranges. These deviation modes are;

1. Thelow (low noise) deviation mode. In this mode the oscillator runs in the high-Q
mode.

2. The high-deviation mode. In this mode the tuning sensitivity of the oscillator is
increased causing a higher level of phase noise. A linearizer circuit is added to the
loop at higher deviation ranges to maintain low distortion.

The second PLL section consists of two programmable divider networks. These networks
supply the needed frequencies for the phase detectors. One network divides the reference
frequency while the other network divides the oscillator frequency. Both frequencies are
divided by a predetermined amount depending on the FM mode and deviation range.

www.valuetronics.com
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The third PLL section consists of two selectable phase detector circuits. Only one of
two phase detectors is active at any time. One of these is a standard dual flip-flop phase
detector used in low deviation bands. The other is a N-PI phase detector (that uses a
up/down counter and a dac), which allows a large amount of deviation at low
modulating rates. The phase detectors produce output signals that are related to the
phase relationship of the divided FM oscillator to the divided reference frequency. The
output is then applied to the loop amplifier.

The fourth section in the PLL circuitry. The loop amplifier forms Control circuits
select the Joop amplifier’s feedback path to control the phase-locked bandwidth. The
output of the amplifier feeds through a low-pass filter before completing the loop back
to the 80-MHz oscillator as the loop-control voltage.

Internal Modulation Oscillator : 2-6.

The modulation oscillator operates as either a direct digital synthesizer (DDS) orasa
pulse generator. Both functions are implemented in a custom integrated circuit and are
synthesized from the matn reference frequency source of the Signal Generator.

The DDS is the modulating source for iﬁtemal AM, FM, and ¢M. It can digitally
synthesize sine, triangle, and square waveforms at a specified modulating frequency.

The DDS wave generator frequency can be varied from 0.1 Hz to 200 kHz at a
resolution of 0.1 Hz. The oscillator is based on an algorithmic wave generation
method. This method provides a very accurate and stable signal scurce of high purity
and low harmonic distortion level. The waveform data generated by the algorithm is
stored in two EPROM:s.

As mentioned earlier, the modulation oscillator can also be configured as a pulse
generator whose pulse width and repetition rate are programmable. In the pulse
generation mode, frequency can be programmed from 10 Hz to 200 kHz, which results
in a pulse period of 100 ms through 500 us. The pulse width can be set from 100 ns to
100 ms with a resolution of 100 ns.

The modulator oscillator output signals are available at the front panel MOD
OUTPUT BNC connector.

Refer to Section 6F for more information about the internal modulation oscillator.

Phase Modulation 2-7.

Phase modulation (¢M) is pregrammable with three digits of resolution in six ranges.
Phase modulation is mternally normalized to 10 kHz, then programmed as FM
deviation. The ¢M index is multiplied by 10 kHz (regardless of the modulation
frequency) to get the equivalent FM deviation. Refer to Table 6E-2 (Section 6E) to
determine the FM dac and range settings from this equivalent FM deviation.

The maximum programmable phase modulation deviation is dependent on the RF
output frequency. Regardless of the output frequency, phase modulation deviations
up to 800 radians may be entered. However, the STATUS indicator blinks and the FM
dac clamps at full scale if the entry is beyond the allowed upper limit for that frequency
band. The maximum programmable phase modulation deviation in each frequcncy
band is listed in Section 4C of the Operator Manual.
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Phase modulation is achieved by reconfiguring the modulation circuits to cause a true
phase modulation response for both internal and external modulation inputs. The
display is correspondingly changed to indicate deviation in radians. Two modes are
available: large deviation at a limited bandwidth and limited deviation for a higher rate
bandwidth.

Output/Level Control | 2-8,

Two separate circuits provide output/level control: a step attenuator and a vernier
level dac. The A35 Attenuator/ RPP Assembly provides coarse level controt in 6.02-dB
steps. Fine level control is provided by a vernier level dac (level-control multiplying
dac) that varies the leveling-loop comtrol voltage. The controller microprocessor
automatically controls the step attenuator and the multiplying factor of the vernier
level dac so that it corresponds fo the programmed signal level. The multiplying factor
aiso includes level correction information to compensate for the Signal Generator
frequency response.

Level correction data for both the A31 Output PCA and the A35 Attenuator/RPP
Assembly is stored in the compensation memory located on the A13 Controller PCA.
The level correction data is based on measurements taken of each assembly during
level compensation of the Signal Generator.

The level correction data is applied only to the vernier level dac and does not affect the

_ coarse level controi provided by the Attenuator/ RPP Assembly. In other words, all

- Signal Generators bave the same attenuator pads inserted at a selected level even
" though the correction data differs for each Signal Generator,

To improve level accuracy in relation to temperature, the Signal Generator software
compensates for temperature variations. This method of compensation relies on data
that remains constant for all Model 6082A Signal Generators.

Ampilitude Modulation 2-9.

A 12-bit muitiplying AM dac programs the amplitude modulation depth from 0 to
99.9% with 0.1% resolution. A. nominal setting of 3330 on the AM dac corresponds to
99.9% AM depth.

The AM dac receives a |V peak modulating signal from the internal modulation
oscillator or from the external MOD INPUT connector. The Al13 Controiler PCA
calculates the multiplying factor of the dac signal and sums it with a fixed dc reference
voltage. The multiplying factor of the dac corresponds to the programmed percentage
of modulation.

The dc-plus-modulation composite signal is then summed with the leveling loop-
control voltage of the level dac. The antomatic level control (ALC) circuitry modulates
the RF signal’s amplitude by forcing the RF amplitude to track the loop-control
voltage,

Refer to Section 6D for more information about amplitude modulation.
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THEORY OF OPERATION

Pulse Modulation | 2-10.

Two single-pole double-throw GaAs FET switches located at the input to the output
amplifier act as a pulse modulator, and are al