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Technical Description

M-Band J Series Compact Medium Power Amplifier
VZM-6993J4

INTRODUCTION

Thisdocument providesadetailed technical description of the Communications& Power Industries, Inc. (CHl),
VZM-6993X Series M-band Compact Medium Power Amplifier (CMPA), a250 Watt medium power traveling
wave tube amplifier designed specifically for broadband microwave applications such as EM C and general
purpose testing. The J Series CMPA is compact and lightweight and employs a state-of-the-art wideband
TravelingWaveTube (TWT). The TWT permitscontinuous, efficient instantaneous operation acrosstheentire8.0
to 18.0 GHz frequency. The J Series CMPA also incorporates the use of a microprocessor control system,
thereby simplifying interfacing with remote control and monitor facilities. Both RS 422/485 and | EEE-488
interface portsareincluded as standard features. Microwave featuresinclude a Solid State I ntermedi ate Power
Amplifier (SSIPA), microprocessor controlled RF gain control and soft-fail VSWR protection. The J Series
CMPA dsofeaturesactive power factor correction (0.95 min.) which alowsthe unit to meet thetotal harmonic
distortion requirement of EN60555-2. It isalso designed to meet EN61010 safety and 89/336/EEC el ectromag-
netic compatibility requirements.

TheVZM-699334 Series CMPA alongwiththeVZS/C-6963J2 (2.0—8.0 GHz) and theVZL-6943J2 (1.0—
2.5GH2), cover thefull 1.0—18.0 GHz inthreeunits. The JSeriesCM PA family isamember of acomprehensive
line of communication amplifiersincluding TWT Low Power Amplifiers (LPAS), Medium Power Amplifiers
(MPAS), High Power TWT Amplifiers(HPAS) and High Power Klystron Amplifiers(KPASs) designed specificaly
for servicein commercial satellite earth stationsoperating in standard SATCOM frequency bands.

CPI (formerly Varian Electron Device Group) hasbeen activein the design and manufacture of microwave power
amplifiersand related products for more than 30 years. CPI Satcom Division (formerly Varian MEP), was
organized in the mid-1970sto bring together under asingle business center the strengths of existing groups
involved with commercid Satcomand Industrid power amplifiers.

Today, CPl Satcom Division has provided thousandsof fully integrated satellite uplink power amplifiersinthe S,
C, Ku, X, M, DBSand Ka band frequency rangesto worldwide usersand has becometheleading supplier of this
classof products.

M-Band J Series CMPA
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EQUIPMENT DESCRIPTION

General

TheVZM-699314 CMPA (Figurel) ispackagedina
5.25inchtall slide-mounted drawer suitablefor stan-
dard 19-inchrack mounting. Thisenclosed assembly
houses both the RF and power supply sections of the
amplifier. TheRF sectionincludesthe TWT, solid state
intermediate power amplifier (IPA), optiona Input | so-
lator, input RF Gain control, RF detectors and output
directional couplersfor monitoring and protection. The
power supply section includesthe power factor cor-
rection, power processor, and high voltageregulation
circuitry. It so containsall monitor, control and pro-
tection circuitsnecessary to permit safe, efficient and
reliable operation of the JSeriesCMPA .

The VZM-6993M4 CMPA is protected from opera-
tional damage caused by abnormal AC, DC, RFfaults
or insufficient cooling. Theamplifier will automaticaly
recycleitself after aprime power interruption or tran-
gent fault condition.

Personnel safety isof utmost importanceandissafe-
guarded by proper grounding and by accessinterlocks
and shields, which prevent physical entry into the high
voltage sections.

Thefront panel of the unit servesasthe primary user
interface housing al monitor and control functionsin-
cluding atypeN RF connector to sampleand measure
output RF power. Opening the small accessdoor on
thefront pand alowseasy accessto configuration DIP
switchesthat can be set during installation, up/down
buttons that permit setting high and low alarm trip
points(such asLow RF), and aset of detal fault LEDs
to help troubleshoot during operation.

Principal functions are al so brought to the four user
interface connectorslocated on therear panel for re-
mote monitor and control. Control, fault and monitor-
ing functionsareavailablevia: thel EEE-488 interface
designed tointerface directly withacomputer, an RS-
422/485 port to be used when the optional CPI remote
control panel ispurchased, aseparate switching port
for usewith switching/power combining subsystems,
and auser interlock port for usewheninterfacing other
equipment or controlswiththe JSeriesCMPA.

Digital attenuation allowsfor RF drive attenuation ad-
justment viatheremoteinterface portsthereby enhanc-
ing remote monitor and control capabilities.

Figure 1. J Series CMPA
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To expeditefield maintenance procedures, the VZM-
699334 CMPA utilizes a modular design approach
consisting of Line Replaceable Units (LRUS), which
permit service personnel to maintain the J Series
CMPA inthefield without need of returning theentire
unit to the depot or factory. Comprehensive built-in-
test (BIT) sequencesand diagnostic proceduresallow
field personnel to localize the fault to the individual
LRU, makethe necessary replacement and returnthe
amplifier to service with aminimum of operational
downtime,

The overall amplifier enclosure measures approxi-
mately 19" (w) x 5.25" (h) x 24" (d), plus air duct
adapters, and weighsapproximately 701bs. The TWT
Amplifier can beinstaledinal:1, 1:2 or 1:3 auto
switching, or power combined configuration asneeded
by end user mission.

RF Subsystem

A consarvativefied-proven approachisutilizedintheJ
SeriesCMPA RF subsystem. The RF block diagram
(Figure?2) identifiesal major circuit elementsfor this
technica description.

A low level RFinput signal isapplied to the J Series
CMPA viaatype N connector located at the rear of
theenclosure. Theinput VSWRislessthan 2.5:1 and
can befurther reduced with the optional input isolator
toalevel of 1.5:1 or lessback to the source. The RF

NPUT *SOLID STATE

input isthen routed to the SSIPA which includesan
internal variable RF attenuator. The attenuator, hasa
user control rangeof 20dB plusanadditiona 15 dB of
range for the soft-fail VSWR feature. The IPA is
designed to betransparent to final amplifier RF param-
eters. Theoutput of the SSIPA isthen fed to theinput
of the TWT. The SSIPA and TWT provide a com-
bined subsystem gain of at least 54 dB at rated power.
The overall J Series CMPA gain is specified to be
stablewithin £0.25 dB/24 hourswith £10% linevolt-
agevaiations.

The primary microwave power amplifierintheVZM-
6993M isthe CPI VTM-6294MA4 TWT. The TWT is
an efficient design featuring conduction cooling, dual
depressed collectors, and Periodic Permanent Magnet
(PPM) focused helix design. Itislightweight and de-
signed especially for harsh environmentsin awide
variety of applicationsover temperaturesof —40°Cto
+110 °C.

The output waveguide coupler assembly interfacesto
the TWT and provides both a forward and reverse
sampleof the RF output.

This coupler is abroadwidth design to assure good
flatnessand directivity over thefull 8-18 GHz band.
The two port directional coupler provides one re-
flected power port coupled via a detector to the RF

DUAL DIRECTIONAL COUPLER

|
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Figure 2. J Series CMPA RF Diagram
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power monitor assembly for reverse power protection
and aforward power sample. Theforward sampleis
further split by acoaxia coupler into two samples, one
for the user to monitor forward RF power viaatypeN
connector on the front panel and one for use by the
front panel forward power metering circuit which uses
a thermoelectric power monitor to process the RF
signal. The RF sample portisnominally -57 dB, and
permits independent monitoring of J Series CMPA
output power levels through the use of an external
spectrum analyzer or portable power meter. Low and
high RF power alarms are user settable viathe front
panel accessdoor.

Highreflected RF soft-fail protection circuitry isstan-
dard and reflected power information is sent to the
front panel for display.

Theoutput and reflected power level readoutsarealso
availablefor remote monitoring viathe optional CPI
remote panel or the computer interface RS 422/485

EMI ——» Circuit »
Filter Breaker

Fans

208-240 VAC

and |EEE-488 ports located on the rear panel. RF
driveisadjustableviathese portsaswell. Thestandard
RF output interfaceto connect the J Series CMPA to
the externa waveguiderunisaWRD-750 waveguide

flange,

Soft-Fail Reflected Power Protection

Reflected power is monitored in part to protect the
TWT. The M-band J Series CMPA employs a Soft-
Fail protection featureto allow operation even under
output mismatch conditionsthat cause excessivere-
flected power. To protect the TWT, thisfeature ac-
tively reduces the RF output power to keep the re-
flected power below the reflected power trip point.
Withthefactory setting of 25 W trip level, theactual
reflected power will beactively limited during opera-
tion to around 22 W by the CMPA controller by
reducing the RF gain. Oncethereflected power drops
below 17 W, soft-fail operation will end and normal
operation is restored. In the soft-fail mode the Re-
flected RF meter LED will flash.
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Figure 3. Power Supply Block Diagram
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Power Supply Subsystem

Overview

The power supply portion of the J Series CMPA
providesall of theinternal voltages necessary to oper-
atethe TWT, RF driver (SSIPA), forced air cooling
systemand auxiliary circuitsfor control, monitoring and
protection. Only the AC input power and RF input
drive power isrequired for operation. Thetravelling
wavetube derivesits operation from four DC power
supplies: afilament heater low voltage supply, ahelix
high voltage supply and two collector high voltage
supplies.

The power supply design utilizedinthe VZM-699314
Series is of the switch mode power conditioner
(SMPC) type which has an excellent reputation for
reliability and stability. An added advantage of the
SMPC approach over outdated linear power supplies
isitsintrinsic high efficiency and safe operation. By
limiting theamount of theinstantaneous stored energy
inthe power supply, therisk of permanent damageto
the JSeries CMPA dueto abnormal or transient con-
ditionsisavoided. The momentary level of stored en-
ergy (measuredinjoules) iswell below the maximum
limit of energy that thetube can safely dissipateduring
any condition. A smplified block diagram of the power
supply isshowninFigure 3. Theprincipal circuit mod-
ulesarediscussedinthefollowing paragraphs.

Power Factor Correction Module

Input primary power (single phase, 110-240 VAC)
flowsviaaEMI filter and themain circuit breaker to
both the cooling system power supply and the Power
Factor Correction Module. This module providesa
regulated 375 VDC to the Power Processor and al-
lows the CMPA to meet the requirements of
EN60555-2 regarding total harmonicdistortion. Inthe
event of afailureof thismodule, aDC busfaultflagis
sent to themicro-controller for proper fault handling
and display viathedetail fault LEDslocated through
thefront panel accessdoor.

Power Processor Module

The power processor circuits provide the necessary
lineand load regul ation of theinput 375 volt DC bus,
whichisconverted viaaswitch regulator and bridge
circuittoanomina 200 volt, 21 kHz to drivethehigh
voltage module. A sample of the helix high voltage
output is returned to the switch regulator for error
feedback correction and sends a pul se-width modu-
lated signal through an optical isolator to the switching
transstors. Thisapproach alowscareful regulation of
the TWT hdix and collector voltagesand protectsboth
suppliesfrom over voltage/under voltage or short cir-
cuit conditions. Low voltage outputsare a so produced
by thisassembly (+/-15VDCand 16 VAC) whichare
used to operatevariousinterna circuit functionsaswell
as provide power for the RF monitor circuit, micro-
controller assembly, front panel display, and SSIPA.
Internal sensors provide the necessary over-current
protection functionsfor these supplies.

High Voltage Module

The high voltage modul e providesthefollowing key
power supply functions: regulated TWT heater supply,
regulated TWT high voltage helix and collector sup-
plies, helix supply current/voltage monitoring and fault
protection. Thehigh voltagemodule containsthetrans-
formers, rectifiers, filtersand voltage/current sensere-
sistorsfor critical TWT voltages. Theincoming 200
volt, 21 kHz signd isapplied to the primary of amulti-
section high voltage transformer which providesall of
thehigh voltagelevel snecessary to operate thetravel -
ing wavetube. Sincethehelix and collectorssharethe
sametransformer and regulator, thehigh voltagecircuit
design establishesthe collector voltages at 50% (col-
lector #1) and 32% (collector #2) depression below
the helix voltage. Thisrelationship permits optimum
efficiency and substantia energy savingswhileextend-
ing theuseful lifeof the TWT. A separate step-down
transformer with rectifier and filter network is em-
ployed to providethe heater voltage.

M-Band J Series CMPA (VZM-6993J4) 04/00

TD-82 5



Control and Display Modules

The Control and Display Modules are designed to
assure correct operation of the power amplifier and
easy maintainability with minimal operator training and
activity. Microprocessor circuitsa ong with statusand
fault LEDs provide automatic sequencing of JSeries
CMPA operation and continuousmonitoring of critical
parameters. If afault should occur, the JSeriesCMPA
either recycles back to its state prior to the fault or
latchesinto the FAULT state. In either case, the ap-
propriate front panel lamp will illuminate. Also, a
detail fault display islocated inside the front panel
access door which can be used in assisting amainte-
nancetechnicianinisolating thefault to areplaceable
component or subassembly. The front panel access
door a so providesaconvenient meansof alowing the
user to set features such as system configuration and
low RFaarm.

Figure4 and the Product Specificationsbel ow present
acompletelist of controls, displays, and LED indica-
torsonthefront panels. All panel indicatorsarereli-
able, bright LEDs.

When control power isturned on, the microprocessor
self-testsdl interna functionsand startsHTD (Heater
Time Delay). Once the HTD is completed, the
STANDBY indicator illuminatestotell the operator

that the high voltage may be applied. Depressing the
TRANSMIT/STANDBY key initiates the BOS
(Beam On Sequence). At thesuccessful conclusion of
BOS, theunitisintheTRANSMIT date (high voltage
ison). Alternatively, the operator may depress the
TRANSMIT/STANDBY key duringHTD causingthe
TX SELECT lamptoilluminate. Inthiscase, theBOS
isinitiated automatically at thecompletionof HTD. In
the interest of promoting long life of the TWT, the
heater voltageisreduced by 10 percent whenever the
CMPA isinany beam off state (either STANDBY or
FAULT dates) for morethan one minute.

In the event of AC prime power interruptions, the
power supply will automatically recyclewhenthe AC
power isreapplied. If theloss of power islessthana
few seconds, theamplifier will returnimmediately toits
previous state. If the outageis of longer duration, a
proportional HTD isperformed beforereturningtothe
previousgtate. Thelongest HTD isthree minutes.

If afault occursduring TRANSMIT, the FAULT LED
will light and the unit will switchfrom TRANSMIT to
FAULT. Two scenariosarepossible.

Thefirst scenario occurswhen afault lastslessthan
four seconds (atransient fault) or when fewer than
threetransient faults occur within twenty seconds. In
thiscase, the unit will recycle back to TRANSMIT.
Eachtransient fault will generatearecycle. Eachre-
cyclefromFAULT to TRANSMIT will bedelayed by

C P I 1 RF OUTPUT (dBm) [—]
— 1 RF OUTPUT (W) —
() veren suer £ ATENUATOR SETTNG ()
= — S P )
O O O O O O O ' R seTn
LOCAL REMOTE  CIF HTD  TX SELECT STANDBY TRANSMIT RE&(E\\:TED FAULT
O [ S
(@) TRANSMIT Z n (@)
O STANDBY LOCAL <} RF SAMPLE E
— Q@E N L9 S—
- CIF -
Figure 4. J Series CMPA Front Panel
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one second. After the unit successfully recycles to
TRANSMIT, the RECYCLED FAULT LED will
flash until the user pressesRESET . Each fault causesa
detail fault LED toilluminate behind the front panel
accessdoor. ThisLED will remainlit until theRESET
buttonispressed or power iscycled.

The second scenario occurswhen afault lastslonger
than four seconds or when at |east three faults occur
within twenty seconds. In this case the unit will be
latchedinto FAULT andthe FAULT LED will flash.
Toreset theunit for normal operation, clear the source
of thefault. Then, pressRESET. If thefault was suc-
cessfully cleared, the FAULT LED will extinguishand
the unit will bein STANDBY . Press TRANSMIT/
STANDBY toresumetransmitting.

Ineither case, the pertinent fault remainsdisplayed on
the detail fault display inside the front panel access
door until hitting the RESET button. Thisallowsthe
ableuser or technicianthe ability toidentify individual
faultsto aspecific module or subassembly.

Power Monitor Circuits

The RF power monitor assembly receivessignalsfrom
theforward and reflected power RF detectorsfor use
infault/aarm sensing and forward power metering. The
forward power detector is a thermo-electric power
monitor, which provides optimum flatness over the
frequency band. Thereflected RF fault sensor/recycle
circuit protectsthe TWT against excessivereflected
power dueto abnormal waveguide or antennacondi-
tions. Additionally, theforward power metering circuit
measures both continuous wave (CW) and peak RF
signals. Also included is a forward power low RF
alarm circuit which comparesthe output power witha
user-settablelow RF set point and triggersan alarm,
should output power fall below thisleve.

Mechanical Design

General

The VZM-6993M Series CMPA is packaged in a
standard rack mounted drawer measuring 19" wide by
5.25" high and 24" deep (plusconnectors, fanand air
duct adapters). The unit is cooled via a forced air
cooling system consisting of two axia fans, anair filter
and an exhaust duct. Allowancesare madefor 0.10"
H.0 drop dueto customer ducting | osses.

LRU Philosophy

The CMPA utilizesamodular design approach incor-
porating LRUsfor ease of maintainability inthefield.
The maintenance concept employed in the VZM-
699314 SeriesCMPA istolocalizeamalfunction or
circuit falluredowntothelevel of an LRU, extract the
L RU and replace with an equivalent part providedin
the spareskit. Thisprocedure can be completedinthe
fidddwithout resorting to the costly practiceof returning
the entire J Series CM PA to the depot for servicing.
The philosophy isto configurethe LRUsasbuilding
blockswith aspecific function that can be monitored
by sensorsand fault indicatorson areal-timebasis.

M-Band J Series CMPA (VZM-6993J4) 04/00

TD-82 7



PRODUCT SPECIFICATIONS

Thefollowing specification limitsand characteristics apply to the 250 W VZM-6993M4 Series unlessotherwise

Specified.
Electrical
Frequency 8.0t0 18.0GHz
Output Power
TWT 54.0dBm min. (250 watts)
«flange 53.5dBm min. (225 watts)
| nstantaneous Bandwidth 10.0GHz
Gan
eat rated power 53.5dB min.
esmdl sgnd 55.5dB min.
RF Attenuator Adjust Range Oto20dB
Output Power Resolution within£0.2 dB max.
Gan Stahility
eat constant drive & temperature +0.25 dB/24 hr max.(after 30 min. warm-up)

eover temperature, constant drive

Smadl Signd GainVariation
(acrossthe 10.0 GHz band)

Input VSWR
Output VSWR

Load VSWR
«full spec compliance
soperation without damage
scontinuousoperation

Residud AM
*below 10 kHz
*10t0 500 kHz
«above 500 kHz

PhaseNoise

AM/PM Conversion

Harmonic Output

Noise and Spurious (at rated gain)

NoiseFigure

12dB pk-pk, typ. (See Figure 1)
2.5:1max., 1.5:1 max with optional input isol ator
2.5:1typica

1.5 max.

anyvaue

2.0:1 max. for full output power, any vaue under
soft-fail mode

-50 dBc
-20(1.3+log FkHz) dBc
-85dBc

Meets | ESS-308/309 phasenoise profile

with3dB margin

1.5°/dB typicdl. for asinglecarrier at 8 dB below
rated power

-3dBctypica at lower band edge, decreasing
to—15dBctypical at upper band edge

-50 dBc excluding harmonics
15 dB max.

M-Band J Series CMPA (VZM-6993J4) 04/00
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Electrical (Cont)

Intermodulation -24 dBctypica withtwo equal carriersat
total power level 7dB below rated sSinglecarrier
output.
Primary Power 220-240+£10%, single phase
47-63Hz
Power Factor 0.95 min. (meetsrequirements of EN60555-2,
total harmonic distortion)
Power Consumption 14KVA typ.
1.5kVA max.
Inrush Current 200% max.
Environmental
Ambient Temperature
soperating -10° to +40°C
*non-operating -40° to +70°C
RedativeHumidity 95% non-condensing
Altitude
soperating 10,000 ft., w/ standard adiabatic derating of
2°C/1,000ft.
*non-operating 40,000 ft.

Shock and Vibration

Asnormally encountered in aprotected
engineering laboratory environment, andin
shipping viacommercia carriersin CPI
provided containers.

M-Band J Series CMPA (VZM-6993J4)
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Mechanical
Cooling Forced air w/integral blowers. Rear air intake
and exhaust. Maximum externd pressure
lossalowable: 0.10incheswater column.
RF Connections
*Input Connection TypeN Femade
*Qutput Connection WRD-750 waveguideflange
*QOutput Monitor TypeN Femae

Dimensions, (W x Hx D)
Weight

19x5.25x 24in. (483 x 133 x 610 mm)
701bs (32 kg) max.

Heat and Acoustic

Heat Disspation

AcougticNoise

1,250 Watts max.

65 dBA (asmeasured at 3 ft.)

M-Band J Series CMPA (VZM-6993J4)

04/00

TD-82 10



MONITORS AND CONTROLS - FRONT PANEL

Control Functions Main Power On/Off
TX (Transmit) Select
Transmit/Standby (Beam or/off)
RF driveadjust
L oca/Remote/Computer (CIF) Select
Indicator Test
Fault Reset
Fault Settings
Seria Port Settings

Monitoring RF Output Sample Port (-57 dB nominal,
TypeN female)
RF Reflected Power (Waitts)
Helix Current (mA)
Helix Voltage(kV)
Elapsed timemeter, hours

ControlgStatus Display Power On

Heater TimeDelay (HTD) 180sec nomindl;
proportional

TX (Transmit) Select

Standby

Transmit (BeamOn)

Loca/Remote/CIF

Meter Select

Fault/Alarm Display Recycled Fault (Automatic fault recycle 3times)
Fault
Low RF (with Forward Power M etering Option)
High Reflected Power
I nterlocks Open (power supply temp.
or amplifier cover)
Helix Over-current
Helix Voltage
Power Supply Arc
DCBusFault
TWT Over-temperature
FaultLog

Metering RF Output Power (Wattsand dBm)
Resolution: greater of 1W or 0.1dB
Accuracy: +/-10% at 12 GHz factory cdibration
+/-2.5dB over frequency
(Cdibration canbeset at individua freq. by user)

M-Band J Series CMPA (VZM-6993J4) 04/00 TD-82 11



REMOTE CONTROL INTERFACES

Standard interfaces RS-422/485 (4 wire) and | EEE-488 li stener/talker

Control Functions TX (Tranamit) Select
Transmit/Standby (Beam on/off)
Set RF Attenuator
Set RF Output Power
Remote/Computer (CIF) Select*
Inhibit RF
Fault Reset
Set RF Alarm and Fault Trip Points

Monitoring RF Reflected Power (Watts)
Helix Current (mA)
Helix Voltage(kV)
RF Attenuator setting (V)

Metering RF Output Power (Wattsor dBm)
Resolution: greater of 1W or 0.1dB

StatusDisplay Heater TimeDelay (HTD) 180sec nomind;
proportional
TX (Transmit) Select
Standby
Transmit (BeamOn)
L ocal/Remote (serial)/Remote (GPIB)

Fault/Alarm Display Recycled Fault (Automatic fault recycle 3times)
Fault
Low RFor HighRF
High Reflected Power
I nterlocks Open (power supply temp. or
amplifier cover)
Helix Over-current
Helix Voltage
Power Supply Arc
DCBusFault
TWT Over-temperature
Soft-Fail active
SSIPA Over-current

* Availableon R$S422/485 port and L ocal Front Panel Only

M-Band J Series CMPA (VZM-6993J4) 04/00 TD-82 12



|
OPTIONS & FEATURES

Options& Compatibility Primary Power
Remote Control Panel
Redundant and Power Combined Subsystems
Input isolator (Input VSWRisreduced to 1.5:1 max).

Features Soft-Fail Reflected Power Protection

Integral microprocessor controlled RF
Gain Standard

Forward Power Metering Standard

Designed to meet EN61010/EN60555-2 Safety/
Harmonic standards aswell as89/336 EEC/
EMC Standards

Filament voltagereduction of 10%in standby

| EEE-488 and RS-422/485 (4-wire) remote
interfaces standard

Auto Fault Recycle

Utilizeshigh efficiency dua depressed collector
traveling wavetube

Internal test pointsfor ease of maintenance,
plusBIT diagnosticfront panel LEDs

MTTR<1hr

Alsoavailablein250 W L and S/C Band moddls

Characteristicsand performancelimitsarebased on current dataand ar e subject to changewithout notice. Please contact
CPI Satcom Division beforeusingthisinformation for system design.
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ACCESSORIES

Severa optional accessory itemshave been designed
for usewith the CPl 250 W J SeriesM-band CMPAs.
Brief descriptionsof theitemsnow availablearegiven
onthefollowing paragraphs.

Phase Combining

The Phase Combiner consistsof acoaxial input divider
network and phase shifter and an output waveguide
combining system.

The combiner assembly ispackaged ina19-inch rack-
mountableenclosure.

The combiner assembly can a so be supplied mounted
in the rack/cabinet which houses the two J Series
CMPASs to provide an integrated power-combined
CMPA system.

Remote Control Panels

The Remote Control/Monitor panel isarack-mount-
ableunit 5.25 incheshigh that provides an output RF
power meter and al of theremote controlsand indica-
torslistedinthisbrochure. The pand requiresasource
of AC power and it doesnot includetheinterconnect
cablefromthe J SeriesCMPA. The cablerequires4
conductorsplusashield and practical wiresizeslimit
thelength to about 1100 feet (335 meters).

The J-Rack remote R$422/485 interfaceisused with
the Remote Control Pandl.

M-Band J Series CMPA (VZM-6993J4) 04/00 TD-82 14



Typical Performance Data

Listed bdow are sometypicd test data taken on astandard production unit. Thisdataisfollowed
by severd grgphsin Fguresb.

1. Raed Power and Gain

Frequency (GHz) Sauraed P out (dBm) | Gana 224 W (dB) | RF Sample Port (dB)
8.0 4.7 56.2 55.8
9.0 55.3 60.6 56.4
10.0 54.5 615 56.6
11.0 4.8 64.4 575
12.0 54.8 67.6 58.1
13.0 55.0 68.0 58.3
14.0 54.6 65.8 57.7
15.0 54.4 63.6 57.8
16.0 54.8 62.6 58.0
17.0 59.3 613 58.3
18.0 54.9 55.9 57.7
2. Smdl Sgnd Gain 60.4 dB min. (See Fgureb)
3. SSGVaiaion 11.0dB p-p max. (See FHgure 5)
4. Residud AM SeeHgures6, 7and 8
0 10 kHz -82 dBc a 980 Hz
1050 kHz -85dBc & 41.6 kHz
50-500 kHz -83.0dBc a 92.7 kHz
5. Group Dday SeeFHgure9
M-Band J Series CMPA (VZM-6993J4) 04/00 TD-82 15
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SUPPORT SERVICES

Documentation

CPI Satcom Division providesastandard commercial
documentation packagefor al products. The standard
packagefor satellitecommunications power amplifiers
includesadetailed installation and operation manual,
outlineand interface drawingsand Test Performance
Sheet (TPS).

TheO & | manua providesinstruction for unpacking
andingtallation, initial set-up, calibration, normal op-
eration, and schedul ed mai ntenance of the equipment.
Themanua includesablock diagram, outlineand inter-
connect drawing. Outline and interface drawings pro-
vide dimensionsand thelocation and size of mounting
holes, duct work, and waveguide, so that Site prepara-
tion can be accomplished prior to receipt of the equip-
ment.

The TPS outlines the factory tests performed, and
limitsestablished. Spaceisprovided for recording and
certifying thetest results, consolidating dl related infor-
mation in onedocument.

An optional comprehensive Service manual isalso
available. The Servicemanud providesdetailed theory
of operation, ingructionsfor troubleshooting and main-
tenance, adjustmentsand calibration of the equipment.
Themanual includes schematic diagrams, block dia-
grams, and wiring information sufficient for use by
mai ntenance personndl.

Onrequest, a spare partsdocumentation packageis
available. Thiscongstsof acommercia recommended
gpare partslist to support the equipment for aone-to-
two year period of operation.

Training

CPI Satcom Divisionisprepared to conduct training
coursescovering theingtdlation, operation and mainte-
nance of its equipment. Thetraining course on high
power amplifiersconsstsof lecturesusing training ma-
terial, such astechnical manualsand drawings, plus
actuad operation and adjustmentsdemonstrated onthe

equipment.

Small training groups (up to five students) assurethe
customer that each student has an opportunity to par-
ticipatefully in demonstration activities. Coursesmay
be conducted at the CPI factory or on-site. Course
duration varies from two daysto one or two weeks,
depending on the scope of work agreed upon and the
kill level of the students.

Field Service

The product support activity of CPI includesastaff of
experienced, professional servicetechniciansto assist
usersinmaintaining full performancefromtheir CPI
power amplifiers. A telephone“hot line” permitsac-
cessto one of these technicianson a24-hour per day
basis. Operational problems often can be diagnosed,
corrective action prescribed, and normal operation
restored through tel ephone consultation. When called
for, however, the servicetechniciansare prepared to
giveon-dSteassistance.

Product Support carries an inventory of spare parts
that can be made ready for shipment within 24 hours.
Coupled with adedicated dial-in telephoneline, this
sarviceiseffectivein aiding usersto restore equipment
to operationd statuswith minimum downtime. Techni-
cal assistanceand factory approved replacement parts
aredsoavalableat strategicaly located Regiona Ser-
vice Centersin the U.S.A., Europe, and the Pacific
Rim.
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