AL FAE I AN

ELECTRON DYNAMICS DIVISION
Industrial Electrenics Group

8000H SERIES

Instrumentation Amplifiers
10 to 180 GHz 10, 20, and 30 Watts
18.0 to 40.0 GHz 1 and 10 Watts

FEATURES

IEEE-488 Data-Bus Interface and Other
o High Reliablility Options Available

@ Hughes-Designed and -Built TWTs

Protactive Features

LED Fault Indicators

Automatic Recycle

Full One-Yecar Warranty — Na Hour Limit

o High-Efficiency Switching Regulator
and Converter

e Lightweight-Compact

e Low Spurious Modulation
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DESCRIPTION

Hughes BCOOH Series Instrumentation Traveling-
Wave Tube Amplifiers are specifically designed for
general-purpose system and component testing
and laboratory experimentation and measurement,
Customized units can be provided for communi-
cations and other specialized applinations

The 8000H Series offers power levels of 10, 20,
and 30 watts in the 1.0- to 18.0-GHz range, along
with 1- and 10-watt levels bstween 18,0 and 40.0
GHz. Higher power models, including many in the
millimeter-wave 18.0- to 50.0-GHz range, are also
available. {Reference their specific data sheets or
consult the factory for detalls))

The 8000H Series TWT amplifier is a compact

and lightweight, self-contained equipment case
designed for bench top or rack mounting. The
unit is comprised of a Hughes-designed and
-manufactured TWT and fully filtered and regulated
high-efficiency swilching power supply. Integral
ronling, antematic recyele, and protective features
are included. In addition, a wide variety of options
is available, including an IEEE-488 data-bus
interface.

Hughes 8000H Series TWT Amplitiers offer
superior performance and high reliability. Each
8000H TWT Amplifier described in this data sheet
includes a full one-year warranty — no hour limit,

1.0 TO 18.0 GHz MODELS o
TWTA GAIN AT TWTA RF CONNECTOR TWT
POWER OUTPUT RATED POWER1:2 MODEL TYPE MODEL
{WATTS/MIN.) FREQUENCY (dB/MIN.) NUMBER INPUT/OUTPUT | NUMBER
STANDARD BANDS 7
10 to 2.0 30 8010HC9 000 N 417HD
20 to 10 30 8010HG1*D00 N 564H
40to 80 30 8010H02*000 N 648HD
80t 124 30 8010H03*000 N 771HD
124 to 180 30 8010H04*000 SMA 848HD
10 MULTIBANDS
2010 803 30 8010H19*000 N 8582H
3010 80 30 8010H13*000 N 646H
3% t0 11.74 30 8010H16*000 N 664H
40 to 1054 30 8010H0E*000 N 648HDS
65 to 135 30 8010H07*000 N 771HDS
7.0 to 183 30 8010H17*000 SMA 785HD
8.0 to 180 30 8010H15*000 SMA 846H
STANDARD BANDS
1010 20 30 8020H0970C0 N 418H
200 40 30 802CH01*0C0 N 568H
4010 80 30 8020H02+000 N B40H
20 80 to 124 30 8020H0C3*0N0 N 783H
124 10 180 30 8020H04*000 SMA/UG419 856H
MULTIBANDS
1410 24 30 8020H10*000 N 419H
7 8.0 to 18.0 30 8020H15*000 SMA 889H
30 40t 80 30 8030H02*000 N 670HA-299
18.0 TO 26.5 AND 26.5 TO 40.0 GHz MODELS
{Higher power millimeter-wave TWT amplifiers available. Consult the factory.)
1 180 10 265 30 8001H11*000 UGS98 (WRA42) 911H
265 to 400 a0 8001H12+000 UGB00 (WR28) 912H
10 180 1o 265 490 8010H11*000 UGH96 (WR42) 991H
265 to 400 40 8010H12*000 UGB00 (WR28) Ga2H

*Denctes RF Connector Location:

18mall-Signal gain typically 5 dBR higher.
2Higher gain available, consult the factory for details

SUnder development at time of publication.

F-front panel, R-rear panel.

4Power and gain slightly lower at band edges.

Specify at time of order placement.
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OPERATIONAL FEATURES

Controls (front panel) e Automatic Sequencing of High

e Prime Power On/OfH Vnltage and Ream Current

¢ RF Operate/Standby (Reset} ¢ Unattended Protection (extended

& Variable BF Input Attenuator (optional) standby shutdown)

Operational Status Indicators (front panel) * Helix Current Overload

e Prime Power On/Standby e High TWT cr Power Supply Temperature

¢ RF Operate . qu Line Voltage

¢ Remote/local (optional) ¢ High Line Voltage

o Fault ¢ Safety Interlocks
Helix Current Overload Automatic Recycle
TWT or Power Supply Overtemperature This feature automatically recycles the TWTA from
Low Line voliage ready to “RF on” in the event of a momentary faull
Safety Interlock Open condition, such as a2 power outage of less than

Metering (front panel) 3 seconds, foew line voltage, overtemperature, or

® Hellx Current heiix current overload, In the event of two consecu-

Protection

tive helix current overload faults, the TWTA will
revert to the "off" mode and require manual reset
{either locally or via the remote interface) or
recycling the prime power.

RF Power Output (optional)

Prime Power Fuse (rear panel)
TWT Warm-up Delay

SPECIFICATIONS]
RF Performance
=T [ 1= o see table to left
POWEr U PUL Lo i it it it e e e see table to left
Gain at Rated Power Output ..o i see table to left
DUl o e e e i e ae e e CW
A Lo E< T ol 1] PP 35 dB maximum
Spurious Modulation .. ... e e e ey e, -50 dBc
Lol VO R L e e e 251 maximum
Gain StabIlitY Lo e 0.25 dB/24 hours?
Electrical
input Voltage ....... e e e e e . 99 toc 132 VAC, 47 to B3 Hz
Power Consumption ... .. ... .. . O BOIH 115 watsd
........................... BO10H ..oiiiiiiiieeeei .. 250 watltsS
........................... BO20H tiiiiiiie i 280 wattsd
........................... BO30H ...... ... iviiiieiiieaa... 350 wattsS
Mechanical
SIZE/ CON I QUIBIION Lttt e i e e e e e e e e e e e see drawing
111771 o ) A 20 pounds (9.1 kg) maximum
Cooling (Integral Blowear) .. i e e e forced air
BE O ONNaClOr Ty i i e e e i e e e see table to left
Environmental
Temperalure (OPCrating) v e e et ie v iianirrsies st iriniaarisnacsraneanaa.. Oto +50°C
Relative Humidity (without condensation) . ....... .. i i iiae s 95% maximum
LN )0 o = N O 10,000 feet maximum?
ShOoCK and ViBralion e v i ircrn e e e s s as normally encountered in comimercial
shipping and handling
Warranty

One full year — no hour limil

1Spec\‘fications subject to change without notice.

2At constant drive and temperature after warm-up period.

3indicates maximum power consumption of any model in that power range. For information on
specific medels, consult the factory.

440°C maximum cperating temperature above 6,000 feet.
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OPTIONAL REMOTE-CONTROL INTERFACE DEFINITION

OPTION F — REMOTE CONTROL INTERFACE (RELAY CONTACT)
(CANNON DBMA-25S OR EQUIVALENT)

Pin Number Nomenclature Characteristics
Commands '
1 Power On Form "A™ contact 1o ground 150 mA maximum
Operate Form "A” contact to ground 65 mA maximum
13 Cormmand Enable +15 VDC £05 @ 215 mA maximum user supplied
+15 VDO
25 Beam Off {optional) Form “A" contact to ground 85 mA maximum
Status
3 Powecr On QOpen-collector Darlington autput (emitter grounded) ' 15 V maximum standoff
5 Operate Open-collector Darlington cutput (emitter grounded) +15 V maximum standoff
22 Remote Indicator Form "A™ contact to ground 100 mA maximum
Faults
4 Summary Faull Open-collsctor Darlington output (emitter grounded) +15 V maximum standoff
6 Line Under Voltage Open-collector Darlington ocutput (emitter grounded) +15 V maximum standoff
7 Interlock Open-collector Darlington cutput (emitter grounded) +15 V maximum standoff
8 Thermal Upen-coliector Daringion cutput (emitter grounded) +145 ¥ maximum stando
g Helix Current Open-collector Darlington output (emitter grounded) +15 V maximum standoft
14 Summary Fault (optional) Low-Fault (<1 V), Zg, = 1 KQ,
N High=Norm (= 14 V)
15 Low RF (cprional) HIgN=Faul (= 14 V), Low=Norm {1 V), Z,, =1 Ke}
Analog
10 Helix Current 0 to 5V full scale, Z, =1 KN
11 RF Power (opticnal) 0to 5V full scale. Z, =1 KN
17 Ground Chassis

OPTION H — REMOTE-CONTROL INTERFACE (TTL)
{CANNON DBMA-255 OR EQUIVALENT)

Pin Number Nomenclature Characterlstics

Commands

1 Power On 1 TTL Ioad, 0.1 uF input, Low=True

2 Operate 1 TTL load, 0.1 gF input, Low=True

25 Reset 1 TTL load, Low=True

Status

3 Power On Cpen-collectar Darlington output {emitter grounded) +50 V maximum standoff
5 Operate Cpen-collector Darlington output (emitter grounded) +50 V maximum standoff
14 Fault Open-collector Darlington output {emitter grounded) +50 V maximum standoff
16 Power On TTL output, Fanout=2

17 Ground Chassis

19 Ready TTL cutput, Fanout=2

20 Ready Open-collector Darlington output (emitter grounded) +50 V maximum standoff
23 Operate TTL output, Fanout=2

24 Fauft TTL output, Fanout=2

OPTION P — REMOTE-CONTROL INTERFACE (IEEE-488 DATA BUS)

Consult the factery for detailed desaription,
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OPTIONS LIST

Option A — 198 fo 264 VAC Input Voltage
This option provides for 198 to 264 VAC, 47 to 63 Hz operation.

Option E — Rackmount
This option allows the unit to be mounted in a standard EIA 19-inch cabinet,

Option F — Remote-Confrol Interface (Relay Contact)

This option provides remote contro!, status indication, and metering via a relay contact, open-collector
Darlingtan output and proportional voltage interface. This remcte interface is recommended for use in
noisy environmenis, The distance between the TWTA and remote panel can be up to 150 meters.

Option G — 400 Hz
This option provides for 380 to 420 Hz AC frequency operation.

Option H — Remote-Control Interface (TTL)

This option consists of computer-compatible, transistor-transistor logic (TTL) command and control
circuitry thal provides turn-on, turn-off, and reset functions, as well as full status indication. The prime
power for these control circuits is normally supplied internally.

Option | — 28 Vdc Input Voltage

This option allows the unit to operate from gither a negative or a positive 28 (£3) Vdc bus.
Option J — Output Isolator/Clrculator

This option protects the traveling-wave wbe from varying load VSWR conditions. All isolators are
mounted within the amplifier. Due to the insertion loss of the isclator, the output power will be slightly
lower (0.5 dB typically) than the level normally available from these units.
Option K — High Gain

This option adds a solid-stale preamplifier at the input to the traveling-wave tube to provide higher

overall TWTA gain when minimal drive is available. In addition 1o this option, selected higher-gain tubes
are available.

Option M — 48 Vdc Input Voltage
This option allows the amplifier to be operated from either a negative or a positive 48 (-4, 18) Vdc bus.

Option N — Vvariable Input Attenuator
This option allows the amplifier gain to be continucusly adjusted 0 to 20 dB for applications that can
provide excessive drive power 10 the input of the TWTA or require RF gain adjustment.

Option P — Remote-Control Interface (IEEE 488 Data Bus)

This option provides a parallel digiial interface that conforms to "IEEE 8TD. 488 - 1978." The aption
allows monitoring of all TWTA condilions and, when in remote, allows control of the TWTA from a
computer. Monitored lines consist of TWTA mode status, fault status, RF power out* and helix current
telemetry, This option is entirely contained within the TWTA chassis, has a user-selectable address, and
is operational any time line voltage is applied.

Option Q@ — Input Isolator

This option optimizes the TWTA input malch for syslem applications where low input VSWR is rcquired.
Consult the factory for specifications.
Option R — RF Signal Sample Port

This option provides a port to sample RF output. Consult the factory for specifications.
Option § — Output Harmonic Filter

This option adds a harmonic (lowpass) filter after the cutput of the traveling-wave tube. Consult the
factory tor specifications
Option T — RF Metering

This option provides a relative indication of RF output power. An LED bar graph display is provided on

the TWTA front panel. RF outpul power indication is also provided at the TWTA remote-control interface,
if used in conjunction with Options F or P.

"Requires Option T — RF Metering

OTHER OPTIONS ARE AVAILABLE UPON REQUEST.
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8000H SERIES

Instrumentation Amplifiers
1.0 to 18.0 GHz 10, 20, and 30
18.0 to 40.0 GHz

Watis

1 and 10 Watts

HUGHES

AIRCRAFT COMPANY

ELECTRON DYNAMICS DIVISION
industrial Electronics Group
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*RF CONNECTCRS ARE LOCATED ON THE FRONT QR REAR OF THE UNIT AS SPECIFIED AT TIME OF ORDER PLACEMENT.
SPECIFIC CONNECTCR LOGATION (INPUT/CUTPUT) IS: 1 TO 18 GHz MODELS - D/B; 18 TO 40 GHz MODELS - C/A.
HUGHES AIRCRAFT COMPANY, ELECTRON DYNAMICS DIVISION, 3100 West Lomita Boulevard, P.0O. Box 2899, Torrance, CA 80508-2899. Tel (213) 517-6000
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