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Technical Description

SIC-Band J Series Compact Medium Power Amplifier
VZSIC-6963J2

INTRODUCTION

Thisdocument providesadetailed technical description of the CPI VZS/C-6963J2 L-band J Series Compact
Medium Power Amplifier (CMPA) designed specifically to provide broadband high power microwave output for
EMC and general purposetest applications. Itscompact, lightwei ght implementation of awide band traveling
wave tube permits continuous, efficient operation acrossthe entire 2.0to 8.0 GHz frequency range. A micropro-
cessor-based system performsall of the J Series CMPA’ s monitor and control functions. Flash RAM based
programingtructionsareeasily updated viaaserial port usngaPC, instead of requiring unit disassembly to access
anintegrated chip (EPROM). Additiondly, it featurespower factor correction (0.95 min.) alowing theunit to meet
thetotal harmonic distortion requirement of EN60555-2. Itisalso certified to International Safety Standard EN-
61010, and Electromagnetic Compatibility 89/336/EEC.

TheVZS/C-6963J2 series CMPA aong withtheVZL-6943J2 (covering 1.0—2.5 GHz) and the VZM-699314
(8.0—18.0GHz), cover thefull 1.0—18.0 GHz inthree CMPA units. The JSeriesCMPA family isamember of
acomprehensvelineof communication amplifiersincluding TWT Low Power Amplifiers(LPAS), Medium Power
Amplifiers(MPAS), High Power TWT Amplifiers(HPAS) and High Power Klystron Amplifiers(KPAS) designed
specifically for servicein commercia satellite earth stationsoperating in standard SATCOM frequency bands.

CPI (formerly Varian Electron Device Group) has been arecognized world leader inthefield of microwavetube
technology for over 50 years and has been activein the design and manufacture of abroad range of microwave
power amplifiersand related productsfor morethan 30 years. CPI Satcom Division (formerly Varian MEP) was
organizedinthemid-1970sto bring together, under asingle business center, the strengths of the existing CPI
divisonsinvolved withcommercia Satcomand Industria power amplifiers.

Today, CPI Satcom Division has provided thousands of broadband power amplifiersand integrated satellite
uplink power amplifiersintheL, S, C, X, Ku, DBSand Ka- band frequency rangesto worldwide usersand has
becometheleading supplier of thisclassof products.

Figure 1. S/C-Band J Series CMPA
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EQUIPMENT DESCRIPTION

General

TheVZSC-6963J2 seriesCMPA (Figure 1) ispack-
agedina8.75inchtall dide-mounted drawer suitable
for standard 19-inch rack mounting. This enclosed
assembly houses both the RF and power supply sec-
tions of the amplifier. The RF section includes the
TWT, solid state intermediate power amplifier (IPA),
RF detectors, output directiona couplersand optiona
input isolator. The power supply sectionincludesthe
power factor correction, power processor, and high
voltageregulation circuitry. It al so containsthe micro-
processor based monitor and control system necessary
to permit safe, efficient and reliable operation of the
SeriesCMPA.

TheVZS/C-6963J2 series CMPA s protected from
operationa damage caused by abnorma AC, DC, RF
faultsor insufficient cooling. Theamplifier will auto-
maticaly recycleitsdlf after aprimepower interruption
or trangent fault condition.

Personnel safety isof utmost importanceandissafe-
guarded by proper grounding and by accessinterlocks
and shields, which prevent physical entry intothe high
voltage sections. Theunitiscertified by TUV to meet
EN61010 safety standards.

Thefront panel of theunit servesasthe primary user
interface housing the monitor and control systemin-
cluding atypeN RF connector to sampleand measure
output RF power. Thefront pand of theunitincludesa
keypad, indicator LEDs and a vacuum fluorescent
alphanumeric display. All unit functions can be con-
trolled and monitored viathefront pandl.

Principal functions are also brought to the five user
interface connectorslocated on therear panel for re-
mote monitor and control. Control, fault and monitor-
ingfunctionsareavailablevia: thel EEE-488 (GPIB)
port designed to interface directly with acomputer, a
second RS-422/485 port to be used when the optional
CPI remote control panel is purchased, a separate
switching port for usewith switching/power combining
subsystems, and a user interlock port for use when
interfacing other equipment or controlswith the JSe-
riesCMPA. Also, an RS-232 serial port isprovided
for flash programming or control.

Digitally controlled attenuation allowsfor RF drive
attenuation adjustment viathe serial remoteand CIF
interface ports, thereby enhancing remote monitor and
control capabilities.

To expedite field maintenance procedures, theVZSY
C-6963J2 seriesCMPA utilizesamodular design ap-
proach consisting of Line Replaceable Units(LRUS),
which permit service personnd to maintainthe JSeries
CMPA inthefield without need of returning theentire
unit to the depot or factory. Comprehensive fault re-
porting and diagnostic proceduresallow field person-
nel tolocalizethefault totheindividua LRU, makethe
necessary replacement and return theamplifier to ser-
vicewithaminimum of operationa downtime.

The overall amplifier enclosure measures approxi-
mately 19" (w) x 8.75" (h) x 26" (d), plus air duct
adapters, and weighsapproximately 95Ibs. The TWT
Amplifier can beinstalledina1:1, 1:2 or 1:3 auto
switching, or power combined configuration asneeded
by end user mission.

RF Subsystem

A consarvativefie d-proven gpproachisutilizedinthe J
SeriesCMPA RF subsystem. The RF block diagram
(Figure2) identifiesall mgjor circuit elementsfor this
technica description.

A low level RFinput signal isapplied tothe JSeries
CMPA viaatype N connector located at the rear of
the enclosure. If included, the optional input isolator
limitstheinput VSWRtoalevel of 1.7:1orless(1.5:1
typical) back to the source. The RFinput isthenrouted
to the SSIPA whichincludesaninterna variableat-
tenuator. Theattenuator hasacontrol range of anomi-
nal 20 dB with quick response and excellent linearity.
The SSIPA isdesigned to betransparent to final ampli-
fier RF parameters. Asaresult, the overall J Series
CMPA gainisspecified to be stablewithin +0.25 dB/
24 hourswith +10% linevoltage variations. The output
of the SSIPA isthenfed to theinput of the TWT. The
SSIPA and TWT provideacombined subsystem gain
of at least 54 dB at rated power.
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Theprimary TWT employedinthispower amplifieris
the CPI, VTG-6229S1. ThisTWT isan efficient de-
sign featuring conduction cooling and Periodic Perma:
nent Magnet (PPM) focused helix design.

Theoutput coaxial cable connectsthe TWT output to
thedual directiona coupler DC1. Thedua port direc-
tional coupler provides one reflected power port
coupled viaa detector to the RF power monitor as-
sembly for reverse power protection, and aforward
power port. The forward power sampleis split into
two viaalow power —10 dB coupler DC2 so that a—
40 dB and -50 dB sample are available. The-50 dB
sampleis cabled to atype ‘N’ connector J9 on the
front panel for the user to monitor forward RF power.
This RF sample port, is calibrated in coupling ratio
versusfreguency and permitsindependent monitoring
of JSeriesCMPA output power levelsthroughtheuse
of an external spectrum analyzer or portable power
meter. The—40 dB sampleisisolated viaaDC block
and further attenuated 30 dB by AT4 and then de-
tected by CRL1 for the front panel forward power
metering circuit A7. Thereflected power port of DC1
isisolated by DC block FL 2, then attenuated approxi-
mately 23 dB by AT3and AT5, and isthen detected
by CR2. Thedetected DC output issent to RF monitor
CCA AT for monitoring of reflected RF power from
theload back to the J Series CMPA.. Reflected power
informationissent to thefront panel for display.

Theoutput and reflected power level readoutsareaso
availablefor remote monitoring viathe optional CPI
remote panel or the computer interface (CIF) port
located on the rear panel. RF driveisadjustablevia
these portsaswell. The standard RF output of the J
SeriesCMPA isafemaletypeN connector.

Soft-Fail Reflected Power Protection

High reflected soft-fail RF protection is a standard
featureinthe J SeriesCMPA. Thisprotectsthetube
from abnorma or transient |oad conditionswhich could
permanently damagethe TWT, while assuring that the
maximum RF output power isavail able without shut-
down during acrucial test sequence. In operation, this
feature actively reduces the RF output to keep the
reflected power below the reflected power trip point,
with afactory setting of 25W triplevel, reflect power
will belimited to around 22W viathe CMPA control-
ler by reducing RF gain. Once the reflected power
dropsbelow 17W, soft-fail endsand normal operation
isrestored. User settable low and high RF power
alarmsviathe front panel are controlled viaremote
panel, computer interface serial or |EEE-488 portson
therear pandl.

Power Supply Subsystem

Overview

The power supply portion of the J Series CMPA
providesall of theinternal voltages necessary to oper-
atethe TWT, RF driver (IPA), and auxiliary circuitsfor
control, monitoring and protection of the J Series
CMPA. Only the AC input power is required for
operation. Thetravelling wavetube derivesitsopera-
tion from three DC power supplies: afilament heater
low voltage supply, ahelix high voltage supply, and a
collector high voltage supply. The power supply design
utilized inthe VZS/C-6963J2 seriesCMPA isof the
switch mode power conditioner (SMPC) typewhich
hasan excellent reputation for reliability and stability.
An added advantage of the SMPC approach over
outdated linear power suppliesisitsintringc high effi-
ciency and safeoperation. By limiting theamount of the
instantaneous stored energy in the power supply, the
risk of permanent damageto the J Series CMPA due
to abnormal or transient conditionsisavoided. The
momentary level of stored energy (measuredinjoules)
iswell below the maximum limit of energy that thetube
can safely diss pateduring normal operation. A smpli-
fied block diagram of the power supply isshownin
Figure 3 on the previous page. The principal circuit
modulesare discussed in thefollowing paragraphs.
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Power Factor Correction Module

Input primary power (single phase, 208-240 VAC,
+10%, 47/63 Hz) flowsviaan EMI filter and themain
circuit breaker to both the cooling system blower and
the Power Factor Correction Module. This module
providesaregulated 375V DC to the Power Proces-
sor and alowsthe J SeriesCM PA to meet therequire-
mentsof EN60555-2 regarding total harmonic distor-
tion. Intheevent of afailure of thismodule, aDC bus
fault flagissent tothemicro-controller for proper fault
handlingand display.

Power Processor Module

The power processor circuits provide the necessary
lineand load regulation of theinput 375 volt DC bus,
whichisconverted viaaswitch regulator and bridge
circuittoanomina 200 volt, 25kHz to drivethe high
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 signa through an optical isolator to the switching
transstors. Thisapproach allows careful regulation of
the TWT hdlix and collector voltagesand protectsboth
suppliesfrom over voltage/under voltage or short cir-
cuit conditions. Low voltage outputsare a so produced
by this assembly (+5V, +5 isolated, +16V, +15V)
which are used to operatevariousinternal circuit func-
tions as well as provide power for the RF monitor
circuit, micro-controller assembly, front pand display,
and I PA. Internal sensorsprovidethe necessary over-
current protection functionsfor these supplies.

High Voltage Module

The high voltage modul e providesthefollowing key
power supply functions: regulated TWT hegter supply,
regulated TWT high voltage helix and collector sup-
plies, hdlix supply current/voltage monitoring and fault
protection. Thehigh voltagemodule containsthetrans-
formers, rectifiers, filtersand voltage/current sensere-
sistorsfor critical TWT voltages. Theincoming 200
volt, 25 kHz signd isapplied to the primary of amulti-
section high voltagetransformer, which providesall of
thehigh voltagelevel snecessary to operatethetravel -

ing wavetube. The TWT helix and collector sharethe
sametransformer and regulator. Thecollector operates
at approximately 65% of the helix voltage. A separate
step-down transformer with rectifier and filter network
isemployed to providethe heater voltage.

Control and Display Modules

The microprocessor based monitor and control system
is designed to assure proper operation of the power
amplifier and easy maintainability with minimal operator
training and activity. The microprocessor based moni-
tor and control system includes three parts: amain
controller board, an interface board and keyboard/
vacuum fluorescent display. The system providesre-
quired operational sequencing and monitoring of criti-
cal parameters. If afault should occur, theunit either
recycles back to its state prior to the fault or latches
intothe FAULT state. In either case, the front panel
display will providefault information; also, theuser can
consult the Fault Log for time/date stamped fault infor-
mation.

To makemost software updateseasier toinstall, the J
Series CMPA features Flash RAM based program
ingtructions. A flashRAM isamemory devicewiththe
two best characteristics of adisk drive- non-volatile
memory and read/write capability. Software upgrades
are easy to install in a Flash RAM based J Series
CMPA becausethe upgrade consists of connecting a
PC to the J Series CMPA, then executing a PC pro-
gram. In about two and half minutes the transfer is
complete. To enhancethereliability of thisapproach, a
backup version of the J Series CMPA’s software
existsinan EPROM. Thisversionisnot updated ( nor
canit beviatheauxiliary serial port) whentheFlash
RAM contents are updated. If the Flash RAM con-
tents are corrupted, the J Series CMPA can use the
EPROM based program. Also, when the J Series
CMPA ispowered up, the user may forcethe J Series
CMPA to usethe EPROM based program.

Figure4 and the Product Specificationsbel ow present
acompletelist of controls, displays, and LED indica-
torsonthefront panels.
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When control power isturned on, the microprocessor
sdf-testsal 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 key initiatesthe BONS (Beam On Se-
guence). At the successful conclusion of BONS, the
unitisinthe TRANSMIT state (high voltageison).
Alternatively, the operator may depressthe TRANS-
MIT key during HTD causing TX SELECT to be
displayed onthefront pandl. Inthiscase, theBONSis
initiated automatically at thecompletionof HTD.

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
previousstate. Thelongest HTD isthree minutes.

If afault occursduring any normal operating state (the
followingtext will use TRANSMIT asanexample), the
FAULT LED will light and the unit will switch from
TRANSMIT to FAULT. Two scenariosarepossible.

Thefirst scenario occurswhen fewer than threefaults
occur withintwenty seconds. Inthiscase, the unit will
recycleback to TRANSMIT. Eachfault will generate
arecycle. Eachrecyclefrom FAULT to TRANSMIT
will bedelayed by one second.

The second scenario occurswhen at least threefaults
occur within twenty seconds. Inthiscasethe unit will
be latched into FAULT and the FAULT LED will
flash. Toreset theunit for normal operation, clear the
source of thefault. Then, pressCANCEL. If thefault
wassuccessfully cleared, the FAULT LED will extin-
guish and the unit will be in STANDBY. Press
TRANSMIT toresumetransmitting.

In either case, the time/date stamped Fault Log will
capture each fault event. If multiple faults were de-
tected during one event, they will belisted together.
Thisalowstheable user or techniciantoidentify indi-
vidud faultsto aspecific module or subassembly.

RF Power Monitor Module

The RF power monitor assembly receivessignasfrom
theforward and reflected power RF detectorsfor use
infault/alarm sensaing and forward power metering. The
reflected RF fault sensor and the microprocessor
based controller protectsthe TWT against excessive
reflected power dueto abnormal external load or an-
tennaconditions. The power meter circuits measure
and display continuous-wave (CW) RF output. An-
other RF metering featureisaforward low RF alarm.
The output power is compared with a user-settable
low RF set point; an dlarmistriggered should output
power fall below thislevel.

Mechanical Design

The VZS/C-6963J2 series CMPA is packaged in a
standard rack mounted drawer measuring 19" wide by
8.75" highand 26" deep (plusconnectors, fanand air
duct adapters). Theunitiscooled viaaninterna forced
air cooling system consisting of one AC blower, anair
filter and an exhaust duct. Allowances are made for
0.25" H,0 drop due to customer external ducting
losses.

LRU Philosophy

The J Series CMPA utilizes a modular design ap-
proachincorporating L RUsfor ease of maintainability
inthefield. Themaintenance concept employedinthe
VZS/C-6963J2 J Series CMPA istolocalizeamal-
function or circuit failuredowntothelevel of anLRU,
extract the LRU and replace with an equivalent part
provided in the spares kit. This procedure can be
completed inthefield without resorting to the costly
practice of returning the entire J Series CMPA to the
depot for servicing. Thephilosophy isto configuretheJ
SeriesCMPA LRUsasbuilding blockswith aspecific
function that can be monitored by sensors and fault
indicatorson areal-timebasss.
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PRODUCT SPECIFICATIONS

Thefollowing specification limitsand characteristics apply to the VZS/C-6963J2 S/C-Band J Series CMPA

unlessotherwise specified.

Electrical
Frequency 2.0-8.0GHz
Output Power
*TWI 54.0dBmmin. (250 Wattsmin.)
«flange 225 Wattsmin.
Bandwidth, Instantaneous 6000 MHz
Gan
eat rated power 54dB min.
egmdl Sgnd 56dB min.
RFLevel Adjust Range 0to 20dB ( viaeectronic Attenuator)
Output Power Settability +0.1dB
GainStability
eat constant drive & temperature +0.25 dB/24 hr max.(after 30 min. warm-up)

eover temperature, const. dr. (any frequency)

Smdl Sgnd GanVaiaion
eacrossthe 6000 MHz band

VSWR
*Input
*Output

Load VSWR
«full spec compliance
eoperation without damage
scontinuous operation

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

PhaseNoise
*|ESS 308/309 phase noiseprofile

Harmonic Output

Noiseand Spurious
NoiseFigure
Primary Power

+1.0dB over oper. temp. range (typical)

12 dB pk-pk typical

2.5:1 max., 1.7:1 max. with optiona input i sol ator
25 1typica

1.5:1 max.

any vdue

2.0:1 max at full power output, higher at lower
output powersdueto soft-fail protection feature

-50 dBc
-20 (1.3+logF kHz) dBc
-85dBc

-3dB

-3dBctypica at lower band edge, decreasing
to—15dBc at high band edge

-50 dBc excluding harmonics
15dB max

single phase, 208-240 VAC +10%,
47-63Hz

S/C-Band J Series CMPA (VZS/C-6963J2) 04/00

TD-79



Electrical (Cont)

Power Factor

Power Consumption

0.95min. (meetsrequirementsof EN-60555-2
total harmonic distortion)

2.1kVA (typica), 3.0kVA (max.)

Inrush Current 200% max.
Environmental
Ambient Temperature
soperating -10° to +40°C
*non-operating -40° to +70°C
RdativeHumidity 95% non-condensing
Altitude
soperating 10,000 ft., w/ standard adiabatic derating of
2°C/1,000ft.
*non-operating 50,000 ft.

Shock and Vibration

Asnormally encountered in aprotected
engineering laboratory environment

Mechanical

Cooling

RF Input Connection

RF Output Connection
RF Output Monitor
Dimensions, (W x Hx D)
Weght

Forced air w/integral blowers. Rear intake
and exhaust. Maximum externd pressure
lossdlowable: 0.25incheswater column.

TypeN Female

TypeN Female

TypeN Female

19x8.75x 26in. (483 x 222 x 661 mm)
95 |bs (43 kg) max.

Heat and Acoustic

Heat Disspation

AcougticNoise

2,200 Watts max.
65 dBA (asmeasured at 3 ft.)

Characteristicsand performancelimitsarebased on current dataand ar e subj ect to changewithout notice. Pleasecontact
CPI Satcom Division beforeusing thisinformation for system design.
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Front Panel Monitors and Controls

Control Functions Main Power On/Off
TX (Transmit) Select
Transmit (BeamOn)
Standby (Beam Off)
L oca/Remote/Computer (CIF) Select
RF Power Setting
Automeatic Leveling Control (ALC)
Attenuator Setting
RF Inhibit
RF Switch Port Relay Preferences
Indicator Test
Fault Reset
Fault Settings
Remote Port Settings/Tests
CIF Port Settings/Tests
Timedate Settings
Power Supply Test Mode

Monitoring RF Output Power (Watts, dBW or dBm)
Attenuator Setting
RF Reflected Power (Watts, dBW or dBm)
RF Output Sample Port (-50 dB nhominal,
TypeN femae)
Helix Current (mA)
Helix Voltage(kV)
Beam Current (mA)
Heater Elapsed TimeMeter
Beam On Elapsed Time Meter

StatusDisplay Power On
Heater TimeDéday (HTD)
TX (Transmit) Select
Standby
Transmit (BeamOn)
Local/Remote/CIF
ALC
Time
RF Inhibit w/source
Fault/Alarm Display Fault
FaultLog
Low RF Faultand Alarm
High RFFaultand Alarm
High Reflected Power
I nterl ocks Open (power supply temp. or amplifier
cover)
Helix Over Current
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Front Panel

Monitors and Controls (Cont)

Helix Over Voltage

Helix Under VVoltage

Power Supply Arc
DCBussFault

TWT Over Temperature Fault
Fault

Externa InterlocksFault

Remote Control Interface

Control Functions

Monitoring

StatusDisplay

TX (Transmit) Select

Transmit (BeamOn)

Standby (Beam Off)
Remote/Computer (CIF) Select
RF Power Setting

Automeatic Leveling Control (ALC)
Attenuator Setting

RF Inhibit

RF Switch Port Relay Preferences
Indicator Test

Fault Reset

Fault Settings

CIF Port Setting/Tests

TimeDate Settings

RF Output Power (Watts, dBW or dBm)
Attenuator Setting

RF Reflected Power (Watts, dBW or dBm)
Helix Current (mA)

Helix Voltage(kV)

Beam Current (mA)

Heater Elagpsed TimeMeter

Beam On Elapsed Time Meter

Heater TimeDelay (HTD)
TX (Transmit) Select
Standby

Transmit (BeamOn)
Loca/Remote/CIF

ALC

Time

RF Inhibit w/source
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Remote Control Interface (Cont)

Fault/Alarm Display Fault
FaultLog
Low RF Faultand Alarm
High RFFaultand Alarm
High Reflected Power
I nterl ocks Open (power supply temp. or amplifier

cover)

Helix Over Current
Helix Over Voltage
Helix Under Voltage
Power Supply Arc
DCBussFault
TWT Over Temperature Fault
Externa InterlocksFault

Computer Serial and IEEE-488 Interfaces

Control Functions TX (Tranamit) Select
Transmit (BeamOn)
Standby (Beam Off)
RF Power Setting
Automeatic Leveling Control (ALC)
Attenuator Setting
RF Inhibit
Fault Reset
RF Alarm/Fault Settings
Monitoring
RF Output Power (Wattsand dBW)
Attenuator Setting
RF Reflected Power (Wattsand dBW)
Helix Current (mA)
Helix Voltage(kA)
Beam Current (mA)
Heater Elapsed TimeMeter
Beam On Elapsed Time Meter

StatusDisplay Heater TimeDéday (HTD)
TX (Transmit) Select
Standby
Transmit (BeamOn)
Loca/Remote/CIF
ALC
RF Inhibit w/source
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Computer Serial and IEEE-488 Interfaces (Cont)

Fault/Alarm Display Fault
Low RF Faultand Alarm
HighRFFaultand Alarm
High Reflected Power
I nterl ocks Open (power supply temp. or amplifier

cover)

Helix Over Current
Helix Over Voltage
Hdix Under Voltage
Power Supply Arc
DCBussFault
TWT Over-temperature Fault
Externa InterlocksFault

RF Switch Port Interface

Festures RF Inhibit Command
Low RFReay
Fault Relay (can be reassigned)
Sum Fault Relay

External Interlock Interface

Features Externd InterlocksL atching (User Induced
Fault)
External InterlocksNon-Latching (RF Inhibit)
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Options & Compatibility

Features +Soft-Fail Reflected Power Protection

*Alpha-numeric Menu-driven 4-linedisplay and
front panel

*MeetsEN 61010 and EN60555-2 Safety/Har-
monic standardsaswell asEEC 89/336 EMC
standards

*Filament voltagereduction of 10% in standby

*| EEE-488 and RS422/485 (4 wire)
computer interface standard

*Auto Fault Recycle (except for Power Supply
Arcand External Interlocks)

eInternal test pointsfor ease of maintenance

*MTTR<1hr

*Forward power metering

*Electronic RF Attenuator standard

Options *Remote Control Panel
*Redundant and Power Combined Systems
*RF Input I solator optionisavailableto reducethe
input VSWR to thelowest possiblelevel.
*115VAC external step-up transformer option. This
isused where 220-240 VV AC input power isnot
available.

*Alsoavailablein 250 W L-Band
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ACCESSORIES

Severa optional accessory itemshave been designed
for use with the CPI 250 W S/C-band J Series
CMPAs. Brief descriptionsof theitemsnow available
aregivenonthefollowing paragraphs.

Redundant Switching

The Switching System consists of an output switch,
dummy load and local control unit. Theseassemblies
areusually mounted on the upper part of arack/cabinet
intended to housethetwo J SeriesCMPAS. Thecircuit
provides 1:1 redundant protection with automatic
transfer, or manual operation (local or remote) asse-
lected by the operator. Options are availablefor the
addition of aninput power divider or aganged input
transfer switch.

Phase Combining

ThePhase Combiner consstsof acoaxia input divider
network and phase shifter and an output combining
system, to coherently combinethe output RF power of
two J Series CMPAs. The combined system then
behavesasasingle power amplifier with nearly twice
the RF output power of asingle JSeriesCMPA. The
combiner isahybrid coupler, which combinesthetwo
inputswithminimum|oss.

The combiner assembly isnormally supplied mounted
intherack/cabinet which also housesthetwo J Series
CMPASsto provide an integrated power-combined J
SeriesCMPA system.

Remote Control Panels

The Remote Control/Monitor panel isarack-mount-
ableunit 3.5 inches high that provides an output RF
power meter and al of theremote controlsand indica-
torslistedinthisbrochure. The panel requiresasource
of AC power and it does not includetheinterconnect
cablefromtheJSeriesCMPA. Theidedl interconnect
cablewould include two twisted pairsenclosed in a
shield; severa wire manufacturersbuild cable specifi-
caly for RS-422/485 applications. Sincethe RS-422/
485 serial format isused, cablelengthsarelimited to
4,000 feet.

Remote control/monitor panelsare also availablefor
use with the switching system and phase combiner
systems.
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Medium Band J-Rack Typical Test Data

Gain and Output Power

Frequency Sat. Power Out Gain at Rated
(GH2) (dBm) Power (dB)
2.0 55.7 67.1
3.0 56.8 69.5
4.0 55.2 68.3
5.0 56.1 70.6
6.0 55.7 69.5
7.0 55.1 65.7
8.0 54.8 69.9
Swept Gain Response: See Figure 3

SSG Variation:
Group Delay:

Residual AM:
« 0 10kHz
e« 10kHz 50KkHZz
« 50 kHz 500 kHz

Residual PM:

11.67 dB p-p max.

1.0 nsec/pk-pk (See Figure 5)

(Figures 6-8)

-80 dBc

-40.9 dBc (See Figure 4)
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SUPPORT SERVICES

Documentation

CPI Satcom Division provides acommercia docu-
mentation packagefor al products. Thecontent of this
package is determined by the nature of the product
concerned, and the quantity isgoverned by contractual
requirements. The standard package for Satcom
power amplifiersincludesacomprehensive Operation
and Maintenance Manual, outlineand interface draw-
ings, Manufacturing Test Report and spare partslists.
Outlineandinterfacedrawings providedimensionsand
thelocation and size of mounting holes, duct work, and
waveguide, so that site preparations can be accom-
plished prior to receipt of the equipment.

The ServiceManud providesinstruction for unpacking
and ingtallation, initial set-up, calibration, normal op-
eration, maintenanceand repair of theequipment. The
manual includes schematic diagrams, block diagrams,
andwiringinformation sufficient for useby maintenance
personndl.

The Acceptance Test Report outlines the test per-
formed limits established. Spaceis provided on the
test report for recording and certifying thetest results,
consolidating al related information in one document.
The spare parts documentation consists of arecom-
mended spare partslist to support the equipment for a
one-to-two year period of operation. A CSI Accep-
tance Test can be performed at customer’s option
whichwill repeat and verify resultsof selected perfor-
manceteststhat werealready recordedinthe standard
acceptancetest.

Training

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

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 variesfrom several daysto oneor two weeks,
depending on the scope of work agreed upon and the
skill 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 technicians on a24-hour per day
basis. Operational problems often can be diagnosed,
corrective action prescribed, and normal operation
restored through such tel ephone consultation. When
called for, however, the servicetechniciansare pre-
pared to give on-Site assistance.

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
aredsoavailableat strategically located Regiond Ser-
vice Centersin the U.S.A., Europe and the Pacific
Rim.
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