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QUALITY POLICY

LogiMetrics is a manufacturer of Traveling Wave
Tube microwave amplifiers and Electronic Systems.
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assembling its products to its catalog specifications
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quirements, when specified, conforming to industry
quality standards and delivery dates.

Murrez Fi. Feigegbaum
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LogiMetrics, INC

WARRANTY

All LogiMetrics, Inc. products are in warranty against defects in material
-and workmanship for a period of one year from date of shipment and, if
properly used, will perform in full accordance with their applicable
specifications.

Any instrument that proves to be defective during the warranty period will
be repaired, or at our option, replaced without charge. The warranty is
void if the inspection seals are broken without prior written authorization
from the factory. Equipment returned to the factory is to be shipped
prepaid by Buyer and will be returned F.O.B. Destination. C.0.D. returns
will not be accepted by our Receiving Department.

No other warranty is expressed or implied. LogiMetrics is not liable for
consequential damages incurred while using its products.

CAUTION

THIS EQUIPMENT SHOULD BE SERVICED ONLY
BY QUALIFIED TECHNICAL PERSONNEL.

THE INSTRUMENT CONTAINS HIGH VOLTAGE. EXTREME

CARE MUST BE TAKEN TO AVOID COMING INTO CONTACT

WITH ANY HIGH VOLTAGE POINT. INJURY ON CONTACT
WITH HIGH VOLTAGE CAN RESULT.

LOGIMETRICS, Inc., 121-03 Dupont Street, Plainview, NY 11803

Printed in USA
11-92



LogiNletrics. INC

WARRANTY
LIMITED WARRANTY FOR LOGIMETRICS PRODUCTS
1. WARRANTY

a. Equipment components, and subsystems (i.e., "Products”), exclusive of microwave tubes,
manufactured and sold by LogiMetrics, Inc. are warranted to be free of defects in material and
workmanship for a period of one (1) year except as otherwise specified on LogiMetrics quotation or
agreed to in writing by LogiMetrics. LogiMetrics’ obligation under all warranties is limited in accordance
with the periods of time and all other conditions stated in all provisions of this warranty.

b. This warranty applies only to defects in material and workmanship in products manufactured by
LogiMetrics, including non-LogiMetrics parts, except microwave tubes.

c. Microwave tubes, which are supplied as an integral part of LogiMetrics products, are warranted only
in accordance with the tube manufacturer’'s applicable warranty.

d. Power Supplies and passive components which include electromagnets, solenoids, filters,
circulators, couplers, waveguides, diplexers, and other passive devices are warranted for one (1) year
of unlimited hours of operation following the date of shipment thereof, unless otherwise specified.

e. Repair, or at LogiMetrics option, replacement of the LogiMetrics product or defective parts therein
shall be the sole and exclusive remedy for all valid warranty claims; provided that under certain
circumstances LogiMetrics may, as an alternative, elect to refund an equitable portion of the purchase
price of the product.

2. WARRANTY PERIOD

The applicable warranty period shall commence on the date of shipment from LogiMetrics to the
original purchaser and extend for the stated period following the date of shipment. The warranty period
for microwave tubes shall commence on the date of shipment from LogiMetrics and extend for the
specified time period or number of hours of operation in accordance with the terms of the applicable
express written warranty of the tube manufacturer. Upon beginning of the applicable LogiMetrics
warranty period, all customer’s remedies shall be governed by the terms stated or referenced in this
warranty. In-warranty repaired or replacement products or parts are warranted only for the remaining
unexpired portion of the original warranty period applicable to the repaired or replaced products or parts.
Repair or replacement of products or parts under warranty does not extend the original warranty period.

3. WARRANTY COVERAGE LIMITATIONS
a. The following are expressly NOT COVERED under warranty:

1. Any loss, damage, and/or malfunction relating in any way to shipping, storage, accident,
abuse, alternation, misuse, neglect, failure to use products under normal operating conditions or within
respective LogiMetrics specified ratings, failure to use products according to any operating instructions
provided by LogiMetrics, lack of routine care and maintenance as indicated in any operating or
maintenance instructions, or failure to use or take any proper precautions under the circumstance.

2. Products, items, parts, accessories, subassemblies, or components which are expendable in
normal use or are of limited life, such as but not limited to bulbs, fuses, lamps, glassware, etc.

T



LogiNletrics, INC

3. Microwave tubes have a one {1) year warranty from date of shipment from LogiMetrics.

a. At LogiMetrics sole option, it may furnish warranty replacement parts to the customer before the
defective partis returned to and received by LogiMetrics. If LogiMetrics furnishes such parts in advance,
the customer understands and agrees that it will return the replaced defective parts to LogiMetrics within
sixty (60) days after LogiMetrics advance shipment. In the event defective parts are not returned and
received by LogiMetrics with this sixty (60) day period, the advance replacement parts shall be deemed
not furnished under warranty and customer agrees to pay LogiMetrics invoices for all such advance
shipment replacement parts at their then current selling prices.

b. LogiMetrics will not make warranty adjustments for failures of products or parts which occur after
the specified warranted hours of operations or after the specified maximum adjustment period. Unless
otherwise agreed, failure shall be deemed to have occurred no more than seven {7) working days before
the first date on which a notice of failure is received by LogiMetrics. Under no circumstances shall any
warranty exceed the period stated above unless expressly agreed to in writing by LogiMetrics. In the
event customers and/or users of any LogiMetrics products subject to this warranty fail to keep accurate
records of the number of hours of operation or time period of use, LogiMetrics, at its sole discretion, may
reject any such claims or determine probable usage for the equipment, component, or subsystem
involved.

4.: LIABILITY LIMITATIONS

a. THIS WARRANTY IS EXPRESSLY IN LIEU OF AND EXCLUDES ALL OTHER EXPRESS AND IMPLIED
WARRANTIES, INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY AND OF
FITNESS FOR PARTICULAR PURPOSE, USE OR APPLICATION, AND ALL OTHER OBLIGATIONS OR
LIABILITIES ON THE PART OF LOGIMETRICS, UNLESS SUCH OTHER WARRANTIES, OBLIGATIONS OR
LIABILITIES ARE EXPRESSLY AGREED TO IN WRITING BY LOGIMETRICS.

b. All obligations of LogiMetrics under this warranty shall cease in the event its products or parts
thereof have been subjected to accident, abuse, alteration, misuse or neglect, or which have not been
operated and maintained in accordance with proper operating procedures.

c. INNOEVENT SHALL LOGIMETRICS BE LIABLE FOR INCIDENTAL, CONSEQUENTIAL, SPECIAL, OR
RESULTING LOSS OR DAMAGE OF ANY KIND HOWSOEVER CAUSED. LIABILITY FOR DAMAGES
SHALL NOT EXCEED THE PAYMENT, IF ANY, RECEIVED BY LOGIMETRICS FOR THE UNIT OR
PRODUCT OR SERVICE FURNISHED OR TO BE FURNISHED, AS THE CASE MAY BE, WHICH IS THE
SUBJECT OR CLAIM OR DISPUTE.

d. No action, }egardless of form, arising out of, or in any way connected with, the products, or
services, furnished or to be furnished by LogiMetrics, may be brought by the customer more than one
(1) year after the cause of action has accrued.

e. Statements made by any person, including representatives of LogiMetrics, which are inconsistent
or in conflict with the terms of the warranty, shall not be binding upon LogiMetrics unless reduced to
writing and approved by an officer of LogiMetrics.



LogiMetrics. INC

RETURN PROCEDURES
5. WARRANTY CLAIM

All claims under warranty must be made promptly after occurrence of circumstances giving rise to
the claim and must be received at LogiMetrics within the applicable warranty period. LogiMetrics
reserves the right to reject any warranty claim not promptly reported. After expiration of the applicable
warranty period, microwave tubes, power supplies, and components are not subject to adjustment.

6. WARRANTY INFORMATION

When a product is returned for repair and/or adjustment, a full description of the circumstances
giving rise to the warranty claim should be included. Such information will help establish the cause of
failure and expedite adjustment or repair.

7. TRANSPORTATION AND PACKAGING

Any product returned to LogiMetrics for examination must be properly packed and sent prepaid.
LogiMetrics reserves the right to reject any warranty claim on any item where seals have been broken
or that has been altered in the field without written LogiMetrics authorization. Returned products should
be carefully packaged in the original container, and unless otherwise indicated, shipped to:

LogiMetrics, Inc.

101-32 Dupont Street
Plainview, NY 11803
Attention: Customer Service

8. AUTHORIZATION FOR EVALUATION

When any product is returned for examination and inspection, or for any other reason, customer
and its shipping agency shall be responsible for all damage resulting from improper packing or handling,
and for loss in transit, notwithstanding any defect or nonconformity in the product. By returning a
product, the owner grants LogiMetrics permission to open and disassemble the product as required for
evaluation. In all cases LogiMetrics has sole responsibility for determining the cause and nature of
failure, and LogiMetrics determination with regard thereto shall be final. ’

If it is found that LogiMetrics’ product has been returned without cause and is still serviceable, the
customer will be notified and the product returned at its expense; in addition, a charge for testing and
examination will be made on the product so returned. '
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. LoglMetrlcs INC

- OPT10-1-.2D Option 10-1/2 - IEEE-488 GPIB

Rev D/Page 1 of &

LogiMetrics'TNT Amplifier Operational Instructions
for

Options 10-1 and/or Option 10-2

IEEE-488 General Purpese Interface Bus (IEEE-488 GPIB)

The LogiMetrics Traveling Wave Tube Amplifiers (TWTAs) provide remote
control operation via the IEEE-488 GENERAL PURPOSE INTERFACE BUS, (GPIB),
conform to T, L, SH, AH interface functions and all mechanical specifications,
as described by IEEE STD 488-1978.

Located on the rear panel of the unit is a 24 pin GPIB connector for
electrical connections to external peripherals and an Address Select Switch
used in selecting the amplifier’s address.

_ "If the amplifier is io be controlled from a hot computer via the
IEEE-488 GPIB, a standard IEEE-488 cable must be used. An address unique to
the amplifier must be selected and commands issued using the Control Commands.

11-04-33

O8-04-90/Rev A
07-19-91/Rav B
O04-09-82/Fav C
07-23-83Fev D
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"‘I';ogih(etx'ics. INC

0PT10-1-.2D Option 10-1/2 - 1EEE-488 GPIB
) Rev D/Page 2 of 6

I. Address Switch Selection/Command Code

Table 1

IEEE-488, Address Switch {Locziion Rear Panel), Address 20 Selected

"

ADDRESS SELECT

al 22 a3 a4 a5 ! 3Rl 3R2 TEST/OPR
1 2 3 4 5 ' 6 7 8
]
17/ 11/ H
v /17 /17 P/ /77 11/
* OFF i
(1) (2) (%) (8) (16) i

(Binary Code)

Shaded areas indicate switch depressions.

Example illustrates switch depressions for ADDRESS 20
(Binary code 4 + Binary Code 16 = 20)

-11-



,_«-Logil\ietrics. INC

OPT10-1-.2D Option 10-1/2 - IEEE-488 GPIB
Rev D/Page 3 of 6

I. Address Switch Selection/Command Code, continued

COMMAND CODES DESCRIPTION

RESPONSE COMMANDS :
PRINT @ 20: PWON, (CR), (LF) | Send power command to amplifier.

INPUT @ 20: S$ NOTE 1 | Request from amplifier. S§
destination string variable for
status responses.

HP BASIC EXAMPLE USING GPIB-488 INTERFACE:

QUTPUT 720;"PWON" NOTES 3,4 | Send command to amplifier.
ENTER 720555 NOTES 3,4 | Return amplifier status. .
STATUS COMMANDS:

PRINT @ 20: COLV, (Cr), (LT) | Requesis unit to respond with
collector voltage.

WAIT 1 NOTE 2

INPUT @ 20: SS NOTE 1 | Command for string variable to
display collector voltage.

NOTES:

1. Address amplifier as talker.

2. Allow unit to process status request.

3. 7 = Address of GPIB card.

4. 20 = Address of LogiMetrics’ amplifier.

-12-



: 'LogMe_trics. INC

0PT10-1-.2D Option 10-1/2 - IEEE-488 GPIB
Rev D/Page 4 of 6

II. Amplifier Control Commands Status Commands znd Responses for
Standard IEEE-488 GPIB

Table 2
Amplifier Commands Commznd Codes Ampli{ier Status
Control Command Codes:
.POWZR OFF . PWOF, (Cr), (L) | AC applied, no high voltage or
Filament voltzage.
POWER ON (STANDBY) PWON, (Cr), (L7¥) | High voltaoe zpplied, time out
sequence during warm-up period.
RFON (A330/340=RZSET) RFON, (Cr), (L7) | RF Power On atTter warm-up period is
cemplete.
RESET (A330/240 Not RSET, (Cr), (L7) | Resetis insirumentis i7 fTault occurs.
Valid) :
Dizgnosis Command Codes (with Option 22 TWiAs Oniy):
COLLEZCTOR VOLTAGE COLY (Cr). (LT) |Ou;pu;s Collactor Voltzoe
HELIX VOLTAGE HLXV, (Cr), (L) | Outputs Helix Volitaoe.
HELTX CURRENT HLXI, (Cr), (L) | Outpuis Helix Current.
RF POWEZR OUT (WATTS) PWRW, (Cr), (L) ‘Ouiputs Outout Powerrin Watis.
RF POWZR OUT (d3m) | oWRD, (Cr), (L) | Cutouts Outout Power in dBm.
**CATHODE VOLTASS | c75v, (Cr), (LF) | Ouzouts Cathocds Volizge.
**CATHODE CURRINT | CTHT. (Cr), (LF) | Outouis Cethods Voltage
*F2F POWIR QUT (WATTS) ‘ FPWT, (Cr), (L) | Ouzpuis ouiput Powsr Waits
**RF POWEIR OUT (d3) FPD3, (Llr), (L) | Ouiputs Output Powsr ¢3m
STATUS RESPONSES FROM THTA
Contro] Responses Amplifier Condition
POWER OFF AC 2pplied, NO high voltage or Tilamsnt voltage.
AMP TIMING Warm-up period after Tilameni has bzen applied.
(Typically 180 seconds).
STANDBY Amplitier is warmad up, ready to apply into "RFON"
mode.
RFON High voltage applied - TRANSMIT mode.
FAULT RESPONSE
*THERMAL FAULT TWT Thermal Overload.
*COLLECTOR OVERCURRENT | TWT collector Current Overload.
*HELIX OVERCURRENT TWT Helix Current Overload.
SYNTAX ERROR Syntax error.
* Certain amplifiers ONLY, otherwise “FAULT"
**P_BAND ONLY '

13-



- LogiMetrics.INC
" OPT10-1-.2D

Option 10-1/2 - IEEE-488 GPIB
Rev D/Page 5 of 6

111. Amplifier Control Commands, Stztus Commznd and Responses for
CIIL/MATE Formzt
Table 3
Amplifier Commands Cl1IL Codes

POWELR OFF RST SGC :CHO, (Cr), (LT7)
POWER ON (STANDBY) FNC SGC :CHO SET GAIN 50 SET VLST, (Cr), (L)
RFON FNC SGC :CHO SET GAIN 30 SET VLON, (Cr), (LT)
RESET RST SGC :CHO (Cr), (L7)
OPEN (Disables Rzmote OPN :CHO, (Cr), (LT}

RFON)
CLOSE (Enables Rzmote CLS :CHO, (Cr), (L7)

RFON)

STATUS RESPONSES FROM THTA
Function I CIIL {Response) | Comment

POWER OFF (sp) (cr) (iT) AC zpplizd no high voltiags. No
riizment voitaas

AMP TIMING FOSTWTA: AMP TIMING | Waerm-up period atisr Filament
has bzen zppliad

STANDBY (sp) (cr) (17) Ampiitiar is warmed up, ready
Tor irznsmit modz

RFON (sp) (cr) (17) 3 1ilzzce asplied transmit

3

[ NIS]

w 3
o

(%]

FAULT RESPONSES

Thermzi Overioad.

*THIRAMAL FAULT FOTTWTA: W
THRM 2VEIRLOAD
*COLLECTOR OVZRCURRENT | FO7TWTA: TWT Coilecior Current Overload.
7 COLL OVZIRCURRENT
*HELIX OVERCURRENT FO7TWTA: ' TWT Helix Current Overload.
IELX OVIRCURREINT !
SYNTAX ERROR FO7TWTA: Syniax 2rror.
SNTX ZRROR
**SOL/FIL FAULT N/A Soiznoid/Filament Fault
**CATH OVERCURRENT N/A TWT Caihode Current Overload
**THRM OVERLOAD N/A TWT Thermal Overioad
**YSWR OVERLOAD N/A VSWR Overload

*Certain amplifiers ONLY, otherwise "FAULT".

**p.BAND ONLY

-14-
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2T 0PT19-1-. 2D Option 10-1/2 - IEEE-488 GPIB
) : Rev D/Page 6 of 6

Table 4
REHOTE TERMINAL SYNTAX FOR I1EFE-488 (OPTION 10-1/2) AND RS232 (OPTION 10-3)
Item Function Syntax
1 | Power On | - puon®
2 | power OFf | “PwoF"
3 | RF ON | “rrON"
4 | Amplifier Fault Resst |  "RSET"
5 | status « | vs7Ar
& | Standby " PHON"
Tzble 5
STATUS -INFORMATION FOR IEZE-488 (OPTION 10-1/2) AND RS232 (OPTION 10-3)
Item | Status | Descriptien
1 | POWER OFF | Amplifier in POMER OFF condition.
2 | AMPLIFIZR TIMING | Two {2) minuiz warm-up condition z7izr POWER ON.
3 l STAND3Y f Amplitisr in STANG3Y condiiion {noi iransmiiting)
4 | RN | Amolifiar trensmiziing.
3 ' SYNTAX EZR2OR | invzlid commznd siring sant Dy rsmoiz terminzl
* 3 | 2=AM CUBRRENT l Bzzm currant ovarload zmplivisr Tzult.
* 7 | DUTY CYCLE Duty cycle amplifier fault.
* 8 | PWS/TWT THLRMAL Powar supply znd TWT thermz]l amplitizr Tauit.
* g | WAVEGUIDE PRESSURE | Waveguide pressure amplifier 7ault.
*10 | AIR FLOW Airflow amplifisr fazult.
*11 | VSHR FAULT VSWR amplifier fault.:
12 | PARITY ERROR RS232 ONLY (Option 10-3).
13 | FRAME ERROR RS232 ONLY (Option 10-3).
14 | OVERRUN ERROR | RS232 ONLY (Option 10-3).
*Provided with A710/A750 Amplifiers.

-15-
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LogiMetrics, INC

A230SER.C1 Technical Manual/A230/240-330/340-350 Series
Rev C/Page 1-1

Section 1. INTRODUCTION

1.0 Introduction
1.1 Scope of Manual

This technical manual contains instructions for the use and
maintenance of Model A230/240 Series, Model A330/340 Series and Model A350
Series of Traveling Wave Tube Amplifiers (TWTA) (herein referred to as Model
TWTA) manufactured by LogiMetrics, Inc., Plainview, New York USA. This manual
includes a general description of the amplifier, operating instructions,
theory of operation, maintenance, schematics, parts 1ist and wire list.

1.2 Purpose and Use of the Equipment

The LogiMetrics Model TWTA is used to amplify microwave signals.

The Model TWTA can be used with most microwave signal generators
and modulators. Typical uses are general laboratory equipment to increase
dynamic range measurements and as part of radar and communication systems.
1.3 General Description

The Model TWTA is a self-contained compact instrument suitable for
bench or rack use. This amplifier consists of a panel, a chassis, and dust
covers. The panel serves as a mounting for the controls, connectors, and

monitoring meter. The dust covers enclose and protect the internal components
of the equipment. Kits to rack and mount the amplifiers are optional.

1.4 Equipment Specifications

The following describes equipment specifications for the following
Models: »

Table 1-1. A230/240 Series TWTA

Table 1-2. A330/340 Series TWTA
Table 1-3. A350 Series TWTA

-10-
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TABLE 1-1
A230/240 SERIES TWTA

MEDIUM
POWER
AMPLIFIERS

A230/240 SERIES
10 WATTS CW
1.0-18.0 GHz

the 525" high A240 series of medium power
microprocessor based instrumentation and
subsystem ampilifiers provide the user with
proven reliable instrumentation for a wide
variety of test and system applications.

The operating modes are selectable via front
panel push button caontrals and the operating
mode is displayed on an LED digital display.
Additionally, salient power supply voltages,

currerts and fault indicators can be displayed.

Each ampiifier is remote controllabie via the

* Monitor-Digital Display
Standby
Fauits
Helix Voltage/Current
Collector Voltage
Power Out {option 30) in Watts and
dBm

® Mode- Digital Display
Power Onv/Off
RF On

® Controis
Power On
Power Off
RF On
RF Off
Local Select

® Ease of Maintenance

® Designed to meet the safety
requirements of IEC-348 and

Underwriters Laboratary of American
Standards

® Broadband Coverage
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standard IEEE-488 GPIB. Each amplifier
features complete regulation of the helix ,
filament, and grid power supplies, thus
providing stable operation and long life for
the TWTs. The TWT is fully protected
against power supply malfunctions such
as helix overcurrent.

Optionally, the TWTA's can be supplied
with complete input and output VSWR
protection. These medium power TWTAs
are compact and lightweight making them
ideal for bench operation or rack mounting.

e EMC Susceptibility Testing
® Communications _
® General Laboratory Instrumentation
® System Preampilifiers

® Threat Simulation

® Antenna Pattemns Testing

® Component Testing
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6) Norroexceen ARIN TABLE 1-1 (Cont'd)
: OVERALLLENGTH l ) 1
b : R .;.
T NeUT | S . . — AR IN OO0 AIR IN
| AF INPUT
' AR our— g RF QUTPUT
< 1650 - 19.00 EE S
& - l g
R B -
D ARIN— = . |—AIRIN (X AIR IN
A - —{— —
Lo . : } ‘
SERIES] A ER, LR -]é'-l‘
: 1,48
Azao 3.50- X _'.._ d % j _ g‘- 1
AZ40 | 525 | - ' R i -
DIMENSIONS IN INCHES

A230/240 SERIES

 MECHARKC KIS

Dimensions:
Model Frequency Min Min Max A230 Series: 3.50" (88.9mm)Hx16.5" (419mm)Wx20.5"
Number Range Pwr Sat NF (521mm)D Rack Mount (4)
(GHzZ) Out* Gain* A240 Series: 5.25" (133mm)Hx16.5" 241 Imm)Wx20.5"
(Watts)  (dB) (dB) (521mm)D Rack Mount {(4)
Weight:
A230 SERIES-FULL RACK 3.50" H A230 Series: 38 pounds maximum (17.3 kg)
' R A240 Series: 38 pounds maximum (17.3 kg)
:2233;; ;gjg 22 33 gg Cooling: Internal Forced Air
i Air Intake l Air Exhaust
A230/C 4.0-8.0 10 3o 35 Rear Panel Rear Panel
A230/X 8.0-12.4 10 3a 35 e g
A230/U 12.4-18.0 10 30 35  HEMOTE QFERRITONE S s e
A230/ 6.0-18.0 10 30 35 Standard: Operating mode control and status monrtonng via
A240 SERIES-FULL RACK 525" H IEEE-488 GP!B ,
A240/L 1.0-2.0 10 30 35 : s RIS
222:33 ig:gg 13 gg gg Operating Temperature: O-SO’C (40 'C @ 10, ODO Feet)
iy Relative Humidity: 95% (noncondensing)
A240/X 8.0-124 10 . 30 35 Operating Altitude: 10,000 feet maximum
A240/U 124-18.0 10 30 35 NonOperating Temp.: 20 To 70°C .
A240/\J 6.0-18.0 10 30 35 NonOperating Altitude: 50,000 feet maximum
"Higher output power and gains available
: Option 04-XX Altermate Prime Power (2)

Spurigus: -40dBc (-50dBc available) Option 07 Input Pin Diode Pulse Medulator with 40dB

In/Out impedance: 50 Ohms ) isalation; 15ns rise/fall times

IVOut VSWR: 2.5:1 Maximum Option 08 Integral Qutaut Girculator (1)

Residual AM: ) 1% Maximum (<40dBc)(3) Option 09 Integral Input Isolator (1)

c . ° Option 12 RF sample of the output (-30dBc) (1)

RF Connectors: Option 13 Chassis Slides for 19" Rack Mounting
Frequency Input Output Option 14 Internal Preamp for rated power @ less than 0
1.0-18.0 GHz Type N Type N dBm input
Location: Front Panel Front Panel Option 15 Input Attenuator; 20dB Range (1)

. ’ . Option 18 RF Input/Qutput Connectors on the Rear Panel
; T et T T ST Option 22 Internal System Diagnostics
A230 Series:  Switchabla 115 or 230 VAC, £10%, Optin 30 AF O P oo tior displayed an Dighal Front
Slng'e Phase 5‘0‘4‘00 HZ. 750 VA maximum O'lher options avaﬂable (2)
A240 Series: Switchable 115 or 230 VAC, £10%, Single NOTES
Phase, 50-60 HZ,750 VA maximum (1) Option may effect rated cutput power and gain

(2) Consuft factory tor features and other funcions
(3) Typically 46dBc AM; -55d8¢c FM

(4) Add 2° to depth for “L” Band
Spacifications subject to change without notics

Warranty: One full year from date of shipment non-prorated for
both the TWT and power supply.

" 121-03 Dupont Straet, Plainview, New York 11803, U.S.A. » (516)349-1700 « TWX: 7608152 LOGMETUC = FAX: (516)349-8552
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TABLE 1-2
A330/340 SERIES TWTA

MEDIUM
POWER
AMPLIFIERS

A330/340 SERIES
20 WATTS CW
1.0-18.0 GHz

SN - S s

The Logimetrics 3.5 high A330 Series and
the 5.257 high A340 Series of medium power
microprocessar based instumentation and
subsystem amplifiers provide the user with
proven reliable instrumentation for a wide
variety of test and system applications.The
operation modes are selectable via front
panel push button controls and the operation
mode is displayed on an LED digital display.
Acditionally, salient power supply voltages,
currents and fault indicators can be

pplies, thus
providing stable operation and long Iife for
the TWTs. The TWT is fully protected
against power supply malfunctions such
as helix overcurrent.

Opticnally, the TWTAs can be supplied
with complete input and output VSWR
protection. These medium power TWTAs
are campact and lightweight making them
ideal for bench operation or rack
mounting.

displayed.

Each amplifier is remote controliable via the
standard IEEE-488 GPIB. Each ampiifier
features complete reguiation of the helix,

* Monitor-Digital Display
Standby
Faults
Helix Voltage/Current
Collector Voltage
Power Qut (option 30) in Watts and

® Communications

® General Laboratory Instrumentation
® System Preamplifiers

® Threat Simulation

dBm ® Antenna Pattems Testing

* Mode- Digital Display
Power OrvOff
RF On

® Controls
Power On -
Power Off -
RF On
RF Off A
Local Select —

® Ease of Maintenance

® Designed to meet the safety
requirements of IEC-348 and
Underwriters Laboratory of American
Standards

* Broadband Coveraga

® Component Testing

QuzzEn
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6) NOTTOEXCEED ARMN TABLE 1-2 (Cont'd)
OVERALL LENGTH '
RF INPUT AIRIN (Imm]
| —— — AIR IN
aroureur T | | e : e,
E 16.50 N 19.00 Ea ,g
J o l €
D ARIN— —AIRIN OO0 AR IN
= —
SERIES A : s @ 2 B - - E_i-
A330_| 3507 - 0 ==== g _g [
A340 | 525 | St - i
X DIMENSIONS IN INCHES
A330/340 SERIES )

Model Frequency Min Min Max A330 Series:  3.50" {(89mm)Hx16.5" (419mm)Wx20.5"
Number Range Pwr Sat NF (521mm)D Rack Mount (6)
(GHz) Out” Gain” A34Q Series:  5.25" (133mm)Hx16.5" (419mm)Wx20.5"
(Watts) (dB) (dB) (521mm)DRack Mount (6)
Weight:
A330 SERJES-FULL RACK 3.50"H A330 Series: 38 pounds maximum (17.3 kg)
A34Q Series 38 pounds maximum (17.3 kg)
A330/L 1.0-2.0 20 a3 35 Coaling Intemal Farced Air
A330/S 2.04.0 20 33 35 Air Intake Air Exhaust
A330/C 4.0-8.0 20 33 35 A330/240: Rear Panel ‘ Rear Panel
A330/CJ 4.0-4.5 10 30 35
4.5-18.0 20 a3 35
s WE, 2% 8
A330/1] 6.0-18. O 20 3 a5 Standard: lCéq:EeEra:gg g\g:iae cantrol and status monrtonng via
A340 SERIES-FULL RACK 5.25"H
AZ40L 1.0-2.0 20 33 35 Operating Temperatre:  0-50°C (40°C @ 10.000 Feet)
A340/S 20-4.0 20 a3 35 Relative Humidity: 95% densi
A340/C 4.0-8.0 20 33 35 elative Hurmidity:  (noncondansing)
A340/CJ 4.0-4.5 10 30 35 Operating Altitude: 10,000 feet maximum
4.5-1'8 0 20 23 a5 NonQperating Temp.: -20Ta 70°C
A340/X 8.0-12.4 20 23 35 NonCperating Attitude: 50,000 feet maximum
A340/U) 12.4-18.0 20 33 35 ‘
A340/1J 6.0-18.0 20 33 as
"Higher output power and gains available Option g‘ixx Z':ﬂedted :qwerPCumﬁ(\zl)SWR Protection (1) (4)
Option emate Prime Power
Spurious: -40dBc (-50dBc available) Ogtion 07 I‘lnsp:st rf;réj?alﬁ?n Z:lse Moduiator with 4048 Isolation;
O hadance: 50 Ohms Option 08  Integral Output Circulator (1) (5)
nIO_ut VS R 234 Ma'x:mum Option 09 Integral Input Isolator (1) (5)
Residual AM: 1% Maximum (-40dBc) (3) Option 12 RF sampie of the output {-30dBc) (1)
Option 13 Chassis Slides for 19" Rack Mounting
RF Connectors: Option 14 Internal Preamnp for rated power @ less than 0 input
Frequency nput Cutput Option 15 Input Attenuator; 20dB Range (1)
1.0-18.0 GHz Type N Type N Option 18 AF Input/Output Connectors on the Rear Panel
Location: Front Pansl Front Panel Cption 22 Internal System Diagnosis
- Option 30 gF Outp(ut Powar displayed on Drgrtal Front Panel
) . isplay (1)
A330 Saries:  Switchable 115 or 230 VAC, £10%, Single Qther options available (2)
Phasa, 50-400 Hz, 750 VA maximum (1) Option may effect rated output pawser and gain
A340 Series Switchable 115 or 230 VAC, £10%, Single {2) Consult factory for features and ather functions

{3) Typicalty -48dBc AM: -55dBc FM

(4} Applies © Models AJ30, 340C)

(S) Not avaiabla on Model CJ

(6) Add 2" o dagth for “L" Band
Specificatons subject 1o change without natice

Phase, 50-60 HZ,750 VA maximum
Warranty: One full year from date of shipment non-prorated for

ogiMetrics

121-03 Dupont Strest, Plainview, New York 11803, U.S.A. » (516)349-1700 « TWX: 7608152 LOGMETUC = FAX: (516)349-8552
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TABLE 1-3
A350 SERIES TWTA
MEDIUM
POWER
AMPLIFIERS

A350 SERIES
50 WATTS CW
4.0-18.0 GHz

e P aer st ey

SR TR e

The Logimetrics A350 Series of medium
power, linear broadband microwave
amplifiers provide the user with proven
reliable instrumentation for a wide variety
of test and system applications.The
operational modes are selectable via front
pane! push button controls and the operation
mode is displayed on an LED digital display.
Additionally, salient power supply voitages,
currents and fault indicators can be
displayed.

Each amplifier is remote controliable via the
standard IEEE-488 GPIB. Each amplifier

® Monitor-Digital Display
Standby
Faults
Helix Voitage/Current
Collector Voltage
Power Qut {option 30) in Watts and
dBm

® Mode- Digital Display
Power On/Off
RF On
@ Controls
Power On
Power Off
RF On
RF Off
Local Select
® Ease of Maintenance

® Designed to meet the safety
requirements of |IEC-348 and
Underwriters Laboratory of American
Standards

® Broadband Coverage

-25-
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filament, and grid power supplies, thus .
providing stable operation and long life for
the TWTs. The TWT is fully protected
against power supply malfunctions such
as helix overcurrent.

Optionally, the TWTAs can be supplied
with complete input and output VSWR
protection. These medium power TWTAs
are compact and lightweight making them
ideal for bench operation or rack
mounting.

APPEICATIONS: 5w Tuidis. 2
® EMC Susceptibility Testing

® Communications

® General Laboratory Instrumentation

® System Preamplifiers

® Threat Simulation
® Antenna Patterns Testing

® Component testing
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___ NOTTOEXCEED AN TABLE 1-3 (Cont'd)
| OVERALLTENGTH | i _ _
Re npuT [— = ARIN CIO0— AIR 1N
RF OUTPUT 7] !
o s,
g 16.50 T 19.00 ag 'g
< 1. ] €
D AIRIN = R | (00— AIR IN
- —
A ARNE |— 150 NN
MODEL A = L e
A3S0/C 225 iF %ﬁ?] _a
A3501J,LlUX  20.5" w
DIMENSIONS IN INCHES
A350 SERIES

Model Frequency Min Min Max
Number Range Pwr Sat NF
(GHz) Out* Gain®
(Watts)  (dB) (dB)
A350/C 4.0-8.0 50 40 35
A350/1J 8.0-18.0 50 35 35
A350/1JX 6.0-18.0 40 35 35

"Higher output power and gains available

Spurious: -40dBc (-50dBc¢ availabls)

In/Out Impedance: 50 Ohms

In/Out VSWR: 2.5:1 Maximum

Residual AM: 1% Maximum (-40dBc) (3)

RF Connectars:
Frequency Input Cutput
4.0-18.0 GHz Type N Type N
Location: Front Pansel Front Panel

Dimensions: )

A350/C: 525" (133mm)Hx16.5" (419mm)Wx22.5"
(571mm)DRack Mount

A350/1JX 5.25" (133mm)Hx16.5" (419mm)Wx20.5"
{821mm)D Rack Mount

Weight: 38 pounds maximum (17.3 kg)

Cooling: Internal Farced Air
Air intake Air Exhaust
Rear Panel Rear Panel

ogiMetrics

ey

HEMOEE CPEH AT

Standard:

Operating mode control and status monitoring via
IEEE-488 GPIB.

Operating Temperature:  0-50°C (40°C @ 10,000 Fest)
Relative Humidity: 95% (noncondensing)
Operating Altitude: 10,000 feet maximum
NonOperating Temp.: -20 To 70°C

NonOperating Altitude: 50,000 feet maximum

[oTals 5] wiere, BN SN e T e g I ooy
IMREOPTIONSS SE rag L SEEn

Option 03 Reflected Power Cuteff, VSWR protaction (1)
Option 04-XX Alternate Prime Power (2)

Option 07 Input Pin Diode Pulse Modulaar with 40dB
Isolation; 15 ns rise/fall imes (1)

Option 09 Integral Input Isolator (1)

Option 12 RAF sample of the qutput (-30dBc) (1)

Option 13 Chassis Slides for 19" Rack Mounting

Option 14 Internal Preamp for rated power @ less than 0
dBm input

Option 15 Input Attenuator; 20dB range (1)

Option 22 internal System Diagnastics

Option 30 RF Output Power displayed on Digital Front

Panel display (1)
Cther options available (2)
NOTES
{1)Option may stfect rated output power and gain
{2)Consuit factory for features and other functions
(N Typicatly 46dBc AM; -55dBc FM
Spedifications subect i change without nance

Warranty: One full year from date of shipment non-prorated for
both the TWT and power supply.

121-03 Dupont Street, Plainview, New York 11803, U.S.A. » (516)349-1700 » TWX: 7608152 LOGMETUC » FAX: (516)349-8552
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Section 2. OPERATION

2.0 Operation
2.1 " General

The amplifier is shipped complete and ready to operate; no special
or permanent installation procedures are required. The amplifier should be
unpacked upon receipt observing the usual customary precautions when unpacking
electronic equipment.

2.2 Installation

After unpacking the amplifier, plan its installation. The
required space is shown in Figure 2-1 for the Model A230/240 and Figure 2-1A
for the Model A330/340. If the amplifier is to be rack mounted, the rack
mounting hardware must be installed. The amplifier requires 115 volts, single
phase 50-60 Hz AC power.

NOTE
The amplifier is shipped ready for 115 volt
operation. If the amplifier is to be operated
from a 230 Volt source, RESET line programming
card in Line Filter Assembly on rear panel,
and change fuse to 3 Amp, 230 VAC.

Connect the power cable of the amplifier to an AC receptacle. If
the AC receptacle is not a grounding type, use an adapter and connect the
green lead to ground.

2.3 Operating Procedures

The operating procedures‘for the Model TWTA are described in
paragraphs 2.4 and 2.5.

2.4 Operating Controls, Indicators, and Connectors
The operating controls and indicators of the amplifier are located

on its front panel, and their functions are listed in Table 2-1 and shown in
Figure 2-2 and Figure 2-2A.

-27-
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2.5 Connection and Preliminary Operation

To operate the amplifier, proceed as follows:

a.

Connect the RF OUTPUT connector to a 50 ohm load. The TWTs
produce a saturated power output in excess of the nominal
value. Check data sheet supplied with unit and use a load
with a continuous rating in excess of the equipment’s full
power output.

THE TWT USED IN THE AMPLIFIER CAN BE PERMANENTLY
DAMAGED IF THE AMPLIFIER’S RF OUTPUT IS NOT
PROPERLY TERMINATED. ALWAYS RETURN THE RF POWER
SHITCH TO THE OFF POSITION WHEN CHANGING THE RE
LOAD. THIS PRECAUTION SHOULD BE: OBSERVED EVEN IF
NO RF POWER IS APPLIED TO THE RF INPUT CONNECTOR.

CAUTION

Connect a signal source to the RF INPUT having the required
frequency range, power level, and impedance.

Depress AC Tine switch to ON position and LCL (LOCAL switch)
on front panel.

Depress PWR ON switch and allow the unit to warm-up. This
warm-up period is timed automatically in the unit and upon
completion will indicate STANDBY on the LED display.

NOTE

The time delay circuitry will automatically
lock out any of the other operating circuits.
It is suggested that the RF ON switch not be
depressed while the unit is timing out.

Depress the RF ON switch. The LED display will indicate an RF
ON condition indicating that the TWT is in operating condition
and the precautions on the RF OUTPUT termination should be
observed even if RF signal is not present in the RF INPUT
connector. _

-28-
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Table 2-1
| Operating Controls, Indicators & Connectors - Front Panel

Fig 2-2 & 2-2A Control Indicator .
Index No. or Connector Function

1 Line Power Controls the application of AC
power and illuminates to indicate
the AC power applied to
amplifier.

2 - Power ON Controls the application of
filament power to the TWT and
initiates timing circuitry.

3 Power OFF Controls the removal of all
supplies from the TWT and resets
the warm-up timer.

4 RF ON Controls the application of the
high voltage power supplies to
the TWT (Transmit mode). 5 RF
OFF. Remove the high voltage
(except filament) from the TWT
(No Transmit in Standby).

6 LOCAL Places amplifier in LOCAL mode of
operation. ITluminates to
indicate local operation. When
unit is in external computer
controlied mode, the LOCAL switch
will not be illuminated. Unit
may be brought into local
operation by depressing the LOCAL
switch at any time during

operation.
7 TWT Monitors:
(Standard)

a. Helix Current Displays the actual TWT helix
current on the LED display.

b. Helix Voltage Displays the actual TWT cathode
voltage with respect to ground.

c. Collector Displays the actual TWT collector
voltage. Voltage with respect to
ground.

d. RF Power Displays the RF output in Watts.

(Watts)

e. RF Power (dB) Displays the RF output power in

dBm.

-20-
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Table 2-1 (Cont’d)
Operating Controls, Indicators & Connectors - Front Panel

Fig 2-2 & 2-2A

Control Indicator

Index No. or Connector Function
8 RF Input Connector A connector for applying the RF
) signal input.
9 RF Output Connector

A connector for applying the RF

signal output te a load.

-30-
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Section 3. THEORY OF OPERATION

3.0 Theory of Operation
3.1 General

This section contains a simplified description of the operating
principle of a microwave ampiifier. The microwave amplifier is composed of a
Traveling Wave Tube (TWT) and its associated power supplies. The TWT and
power supplies are connected as shown in Figure 3-1.

3.2 Traveling Wave Tube (TWT)

The Traveling Wave Tube (TWT) is a device for amplifying microwave
signals. It is characterized by wide instantaneous band widths, high gain,
and high dynamic ranges. The TWT consists of an electron gun, a grid (or
grids), a helix structure, and a collector located in a magnetic structure.
These are arranged as shown in Figure 3-1.

3.2.1 DC Operation

Electrons leaving the electron gun are accelerated through the
helix structure to the collector by the high voltage from the power supplies.
This electron beam is focused by the external periodic permanent magnet
structure into a fine beam. Very few electrons strike the helix structure;
most electrons pass through the helix and strike the collector element.
Typically, the collector current is greater than 90% of the cathode current.
The kinetic energy of the beam is dissipated in the collector structure as
heat, and care must be taken to properly cool this structure.

3.2.2 RF Operation

When an RF signal is applied to the input of the helix structure,
it causes alternately accelerating and decelerating electric fields along the
helix structure. Electrons passing through the helix will either speed up or
slow down, depending on which part of the field they are in. Electrons that
are slowed down meet with electrons that are accelerated by the preceding
field. Therefore, the input RF signal interacts with the electron bean,
causing it to bunch up. This process grows exponentially as the beam travels
through the helix and the amplitude of the RF wave associated with the bunched
electrons increases. This amplified RF wave is coupled to the RF Output
connector of the TWT. The length of the traveling wave tubes usually
increases for higher gain tubes and decreased with increasing frequency (or
shorter wave lengths).

-33-
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3.2.3 Characteristics of Traveling Wave Tubes

The input/output characteristic is shown in Figure 3-2. The small
signal region is characterized by 1linear operation, low intermodulation
products, and low harmonic generation. The saturation region is characterized
by maximum power output, high intermodulation products, and harmonic
generation. The gain of a TWT is usually 6 to 8 dB lower at saturation than
the small signal gain, and decreases further in the overdrive region. For
this reason, a TWT is usually operated in the small signal region or up to the
maximum output point. The saturated power for a TWT is specified to maintain
the minimum gain specification.
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3.3 RF Block

The RF Block Diagram is shown in Figure 3-3.

———

RF INPUT
CONNECTOR |AMP

(OPTIONAL)

DL

Figura 3-3. RF Block Diagram
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3.3.1 The RF input cable is connected to a small gain preamp and the
output of the preamp is connected to the RF input of the TWT and the output of
the TWT is then connected to the input of a circulator and load combination to
protect the TWT from excessive external VSWR.

3.3.2 Port 2 of the circulator is then connected to the input of a 30 dB
directional coupler, the output of which is connected to the RF output
connector.

3.3.3 The coupled port of the coupler is connected to a DC block, the
output of which is connected to a 20 dB attenuator, the output is connected to
a detector. The output of the detector is then connected to the RF monitor
circuit on the interface assembly. The signal is processed to provide display
of RF power in Watts or dBm.

3.4 Power Supply Theory

The following paragraphs (3.4.1 through 3.9) should be read in
conjunction with the schematics contained in Section 6 of this manual.

3.4.1 AC (line voltage selectable) is fused and filtered by the input
connector-filter assembly AlJl. The AC power is applied to AlTl and
rectifier-capacitor network, through main switch AlSl, on the front panel.
The connections to the bridge capacitor network, whichever AC line voltage
selected, will provide approximately 300 VDC for the switching regulator.

3.4.2 Outputs from the transformer are applied to the
secondary/auxiliary switching assembly AlA2 where they are rectified and
filtered and post regulated by three various terminal regulators to provide:

1. Separate isolated +12 VDC (for the switching and inverter
circuits), a +15 VDC (for the preamp and fan).

2. A (+)12 VDC and a (-)12 VDC at ground potential (for the

- control and monitoring circuitry), and an isolated +5V supply
(for all the logic circuitry), [interface and microprocessor
assemblies.]

A separate isolated secondary from AlT1 is applied to the filament
supply (part of the HV Assembly) AlA4 where it is rectified, filtered,
switched and post regulated to approximately 6.3 VDC which will be at cathode
potential. :

3.5 Switching and Inverter Circuits AlA2.
Al1A2U12 provides clock and drive signals with dead time to drive
the inverters at approximately 30 kHz. Added outputs of AlA2U13 with AlA2Q4

provides switching drive at approximately 60 kHz. Slow start is accomplished
with AIA2Q5 and Al1A2C27. DC feedback from the HV Control Assembly AlA4

-38-

prenorman




LogiMetrics. INC

A230SER.C3 Technical Manual/A230/240-330/340-350 Series
Rev C/Page 3-7

controls the pulse width of the output of Ul3. An inhibit signal is also
provided from the HV Control Assembly AlA4. This inhibit signal (current
limited) is series connected to A1A2U7, Al1A2U8, A1A2U9, A1A2Ul0 opto-couplers
and prevents any signal input to FET driver IC’s AlA2U8 and AlA2U7, and the
outputs of AlA2U12 drives opto-couplers AlA2U9 and AlA2U10.

When a power on signal is commanded into the HV Control Assembly
AlA4 from the Interface Control Board AlAl, the filament circuit AlA4, through
an opto-coupler, is turned on (operation of this circuit will be discussed in
paragraph 3.6) and the inhibit signal is removed allowing the drive signal to
feed the inverting FET transistors. Since there is no applied voltage to AlT2
and source of these transistors, (The switching regulator is held off with the
inhibit and slow start signals). After warm-up timing has been completed and
RFON has been commanded, the signal will arrive to A1A2Q5 to allow the slow
start (minimum pulse width to maximum until the feedback signal takes control
of the pulse width) to come up.

A1A2Q1 with A1A2CR4, Al1A2L2, A1A2C3 and AlA2C4 are connected as a
switching regulator and apply voltage to the inverter circuit. The chopped
signal is then applied to AlT2. The AlT2 steps up the voltage which is then
fed back through a divider to AlA2U13 for regulation.

3.6 HV and Control Assembly AlA4

Input commands from the interface assembly are current sources to
Al1A4U12 opto-coupler. The power on function output of AlA4Ul2 is inverted by
AlA4U16 which in turn drives AlA4Q5 PNP transistor via anti-bounce circuit
consisting of parts of A1A4U16 and A1A4Ul1l which in turn drives A1A4Q4, AlA4Ql
and AlA4Q2 to provide the inhibit signal. The output of AlA4Ul12 also drives
AlA4U7, and in turn AlA4Ul6 hex inverter with open collectors to drive the
Al1A4Ul14 fiber optic driver. The opto receiver AlA4Ul5 is connected to a
Darlington pair of transistors AlA4Q6 and Al1A4Q7 to pass an unregulated
voltage from the filament bridge rectifier and filter cap to AlA4U17 5V
regulator. AlA4U17 in series with 2 diodes Al1A4CR18 and AlA4CR19, provide the
approximately 6.3 VDC regulated filament voltage.

The RF ON/RESET function output pf Al1A4U12 is inverted by Al1A4UTE,
and Al1A4U7B and is also applied to the input of Al1A4U8B. The leading edge of
the output of AIA4U7E is used to clock (reset) AlA4U9A or B if they were
previously latched by a fault. The output of Al1A4U7B on the trailing edge (RF
OFF) with discrete components trigger A1A4U19A (4 second timer), the output of
which is applied to AlA4U8B. This insures that there is a 4 second interval
between RF OFF and RF ON in case of micropracessor control or computer control
malfunction.
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3.7 Collector and Helix Supplies

One AlT2 secondary is applied to a HV bridge rectifier AIA4CRI to
A1A4CR4 and is filtered by AlA4Cl and Al1A4C2 with bleed resistors AlA4R2 and
Al1A4R3. In series with the (+) output of this supply is a resistor zener
diode network with a fiber optic driver AlA4Ul. This network emits a fault
signal if the collector current exceeds approximately 150 mA. The output of
this network is supplied to the TWT collector. The negative side of this
supply is supplied to the cathode of the TWT and is connected to the negative
side of the helix supply by isolating resistor AlA4R13 and two HV resistor
divider strings, one from the (+) if the collector supply and one from the
cathode end of this supply. The output of these dividers drive current driver
circuits AlA4U2, A and B then go to the interface assembly for processing and
display of helix and collector voltages.

The other AlT2 secondary is applied to a voltage doubler circuit
A1A4CR5, AlA4CR6, AlA4C6, and AlA4C7 with bleeder resistor Al1A4R19 and
Al1A4R20. The negative of this supply is applied to isolating resistor AlA4R13
and resistive HV divider A1A4R14, Al1A4R15 and Al1A4R24 which is compared to a
reference level set by trimmer Al1A4R51. The error signal is amplified by and
compensated by A1A4U3 circuitry. The output is used as the feedback signal to
control the pulse width of AlA4U13 of the Auxiliary Switcher Assembly (A2).

The positive side of the voltage doubler circuit is feed through
A1A4R21 to a Tow resistance resistor divider. The voltage generated by the
current through this divider is compared to reference levels for a slow
(normal level) current trip and a fast (high level) current trip comparitors
(Tow Tevel AlA4U4A, high level AlA4U5) to sense excessive current possibly
drawn by the TWT. AlA4U4B is also connected to this divider and is connected
to provide current drive to the interface assembly for processing the helix
current display.

3.8 Faults
3.8.1 Collector Fault

Collector Fault (overcurrent) creates an optical signal from
A1A4UI into AlA4U13. The output of A1A4U13 drives through A1A4U7C to A1A4UBA,
then to AlA4U9A and drives inhibit circuit for shutdown. AlA4U13 output also
presets AIA4U9B "D" Flip-Flop. "Q" output of AlA4UYB goes to AlA4Ul6. This
output will drive an opto-coupler on the interface assembly for status
indication. The "Q" output of AlA4USA through AlA4U8B sets up a slow
start/inhibit signal and thereby latching off the high voltage. The "Q"
output of AlAU9A is "RED" with the output of AlA4U16B via AlA4CR14 to drive
the inhibit circuit into inhibit mode during any fault.
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3.8.2 Thermal Fault

Thermal fault is derived from a thermal sensitive switch that is
mounted in the TWT and connected via Al1A4J6, AIA4U7E inverts this signal, this
output 1is applied to input of NORGATE AlA4U8A, and as with the collector
fault, the slow start/inhibit circuit shuts down the high voltage.

The output of AlA4U7E is also applied to AIA4Ul16. This output
will drive an opto-coupler on the interface assembly for status indication.

3.8.3 Helix Fault

" The resistor network from the helix supply (+) to ground is used
to sense the current drawn from the helix supply. The slow fault section is
slowed by a Tong time constant RC network, the output is applied to the (-)
input of an op amp AlA4U4A. The (+) input of AlA4U4A is connected to a
potentiometer AlA4R52 which can be set, so that the trip will occur at a
predicted safe current level (max). AlA4U4A output pulls down the (+) input
of AlA4U5 comparitor, which drives the inhibit drive circuit as well as to
Al1A4U7D input. The output of AlA4U7D is then applied to one input of NORGATE
A1A4UBA and as previously described sets up a slow start/inhibit signal Tatch,
as well as a status drive to the Interface Assembly. The fast (high current
surge) is sensed the same as the slow circuit, but without the slow time
constants and is set up to a higher level of current for tripping. A pulse
stretching network 1is connected in the circuitry surrounding AlA4U5, to
compensate for the quickness of the spike.

3.9 Switch/Interface Assémb1y, Theory of Operation
Reference: Schematic, Dwg. No. 106401, Rev. J
Interface and Switch Circuit, 330/1J

The following numbered paragraphs correspond to the numbered
blocks on the Switch/Interface schematic Dwg. No. 106401. The paragraphs are
broken down to: Function Title; Inputs; Outputs and Description of Function.

1. Function Title - 1/0 Port Decoding
Inputs - High order address bus, IORQ

Qutputs - Port addresses 00-07 and 1X (See Figure 3-4 for port
descriptions.

Description .- Ul and U2 are 74LS138, 3 to 8 1line
decoders/demultiplexers. Ul receives the 4 MSBs of the
address bus and outputs 1 of 8 possible decode lines which
yield the most significant digit of the port number, in this
case it outputs a decode at Ul-15 which corresponds to Al12-Al15
Tow ("0") or port number OX. U2 in turn receives the Tower
order address bits to yield the least significant digit of the
port number (e.g., U2-12 is low when Al15-A8 are as follows:
00000011 or hex 03).. -
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Function Title - Amplifier Control Port (03)
Inputs - Data bus, Decode 03 WR (write)

Outputs - 8 control lines for various amplifier functions
(See Figure 3-5 for bit-by-bit breakdown.)

Description - U4 is an octal D-type Flip-Flop, depending on
the state of the data bus when decode 03 is low ("0") and on
the rising edge of the WR (write) pulse the output 1Q-8Q latch
accordingly. U3 1is an open collector-high voltage output

~inverter which commands other amplifier assemblies.

Function Title - Amplifier Status Port (01)

Inputs - Decode 01, RD (read), various amplifier statuses

(See Figure 3-5 for description) decode 01, RD (read).

Outputs - Status onto data bus.

Description - U5 is a tri-state output octal Tatch, which
receives various amplifier status at its inputs, 1D-8D, and
latches it onto data bus when decode 01 is low on the rising
edge of the RD (read) pulse.

Function Title - Timer

Inputs - TMR STR, (U20-2) TMR RST (U20-4)

Qutputs - AMP TMG (U20-3)

Description - U20 is a 555 timer used as a presettable, 2
minute one-shot. When the amplifier is commanded to POWER-ON,
it requires a warm-up period and not until the warm-up period
is over, can high voltage be applied to the amplifier tube.

This output (U20-3) is applied to the amplifier status port
where the software monitors it for completion.
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FIGURE 3-5
I1/0 PORT DESCRIPTION
# D7 D6 D5 D4 D3 D2 D1 DO
00 LCL COoLL HLX HLX PWR PWR RF RF READ
VLT VLT CURR ON OFF ON OFF
01 SUM/HLX THRM COLL FAULT SWITCH AMP PWR PWR
FLT FLT FLT INT INT TMNG WATTS READ
DB
02 PARAMETER READ/
DATA WRITE
03 | TMR TMR LCL MUX MUX RFON PWR ON | WRITE
STRT STOP RST AO Al CMD CMD
04 INTERRUPT WRITE
RESET
05 DISPLAY WRITE
DATA
06 DISP DISP DISP SWITCH WATTS DB WRITE
R/W RS DE RST LED LED
07 MONITOR FAULT WRITE
TRIGGER
1X | LCL COLL V | HLX V HLX I PWR ON PWR OFF | RF ON RF OFF | WRITE
LED LED LED LED LED LED LED LED
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Function Title - Interrupt Latch
Inputs - Sum Fault, Switch Interrupt
Output - RST 7.5

Description - The software which supports this assembly is
interrupt driven that is on the occurrence of certain events
(e.g., switch closure or amplifier fault). The main body
program is interrupted to handle such an event. U9 which is
an R/S latch is set by an amplifier fault @ U9-1 or a front
panel switch closure @ U9-5. These latched outputs are
applied to U5 system status port and Ul18. Ul18-8 goes to the
RST 7.5 line of the 8085 CPU on the CPU Assembly, it
interrupts the main body program. The first step in the
interrupt routine is to look at the system status port and
determine whether it was an amplifier fault or a switch
closure. :

Function Title - Fault Receiver
Inputs - Sum/Hlx F1t, Thermal F1t, Coll F1t.

Outputs - TTL level version of above signals

Description - 1.C.’s U21 and U22 are dual opto-couplers used

to isolate the faults coming from the amplifier. The opto-
couplers convert an open collector output to a 0-5V TTL
compatible signal. The faults are coded as such: Sum/Hlx F1t
is a negative going pulse, if the Interface Assembly receives
only this pulse then the amplifier has a Helix Fault. If
Thermal F1t is active with this pulse, then the amplifier has
a thermal fault. Likewise, if both Sum/Hlx F1t and Coll FlIt
are active then there is a collector fault.

Function Title - "Watch Dog" Timer
Inputs - Decode 07. |
Outputs - Relay open or relay close (Monitor Flt)

Description - U23, an LS123, 1is a retriggable one-shot
triggered by the 07 decode from U2-7. The software generates
a 07 decode on a periodic bases while the program is running.
this decode keeps the output of U23 timing at an active low,
inverted at U3, therefore no current through the coil of K1,
yielding the output normally close. If the program were to
stop running, the user of the amplifier would be alerted by an
open at the Monitor F1t signal.
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Function Title - Amplifier Parameter Samples

Input - Det RF Power, Coll Voltage, Helix Voltage, Helix
Current

Output - Scaled versions of the above from 0-5V.

Description - Ull is an inverting amplifier with gain and
offset adjustments to convert the approximate voltage of O to
-100 mV from the RF detector to a voltage of 0, to Ul2.A, B
and C are buffer amplifiers which converts the floating
samples of the amplifier power supply to referenced voltage of
0 to +5V.

Function Title - Analog-to-Digital Conversion

Inputs - Parameter Samples; Coll Voltage, Helix Voltage, Helix
Current and Detected Video, MUX Address.

Description - Ul3, an AD7502, is an analog multiplexer which
selects one of the four amplifier parameters to be Converted.
The Multiplexer 1is addressed by two-bits from U4 when the
corresponding switch on the front panel is depressed. Ul4 is
an ADC0804 8-bit analog-to-digital converter. Conversion
begins on the software issuance of WR (write) pulse and after
an approximate conversion time of 100 usec, the converted
voltage may be read via port 02. A precision reference is
applied at Ul4-9 to establish a scale factor.

Function Title - Front Panel Switch Controller

Inputs - Summed Switch Closure, Switch Depressions Outputs -
LED drive lines.

Description - The following circuit description will be
written for one switch example, but applicable to all. On
depression of S7 (PWR ON), simultaneously a closure to ground
generates a summed switch closure pulse at Ul8-6 and sets Ul7-
4. The closure pulse generates an interrupt and the interrupt
routine will read port 00 (U15) and detect that UI5-8 (U17-4)
is set, therefore the software will execute a PWR ON routine.
Part of the PWR ON routine will provide drive to the PWR ON
switch LED at U10-9. '
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3.10 Central Processor Unit, (CPU) Assembly, Theory of Operation

The CPU Functional Block Diagram is shown in Figure 3-6. The
8085A Central Processor Unit (CPU) executes GPIB and serial driver routines,
processes interrupts, and executes general system software. It is capable of
directly accessing 64K of memory, and 256 I/0 ports. The 8085A is driven by
a 6.144 MHz clock. It can process interrupts from virtually any source on the
interface bus, IEEE 488 bus, or the two serial ports.

The on-board ROM memory is a single PROM socket that can hold 2K,
4K, or 8K of EPROM or PROM. PROM’s and EPROM’s with only 24 pins are always
installed away from pins 1, 2, 27 and 28 at socket position Ul0. The PROM
socket is memory mapped starting at location 0000. The 8085A CPU jumps to
this starting location on power-up. 1K of the RAM is provided on-board for
scratchpad and program development.

3.10.1 Serial Interface

The WD8250 serial communications interface (J5) provides all the
hardware to generate synchronous or asynchronous serial communications. The
WD8250 also provide MODEM control signals. The WD8250 is mapped onto the CPU
I/0 system and requires eight ports to access ten on-chip registers. The
second serial port, called the DEBUG port, is implemented by the 8085A CPU
Serial In and Serial Out lines. Also part of J5.

3.10.2 GPIB Controller

The GPIB controller provides all the hardware to control the IEEE
488 bus. The controller is also mapped onto the CPU I/0 system and requires
eight ports to access thirteen on-chip registers. The GPIB controller may be
programmed to control up to fifteen addition devices or instruments. The
controller may also be programmed to be a GPIB Talker/Listener.

3.10.3 Buffers, Drivers and Transceivers

The CPU Assembly  is fully buffered at every I/0 and memory
interface. Every accessible line on the Interface bus (J2 & J3) connector is
properly buffered to meet the drive and isolation requirements for normal bus
expansion. Both serial ports are buffered with RS-232C drivers for true +/-12
Volt serial communications. The GPIB signal is- buffered with IEEE 4888
standard three-state transceivers, capable of driving fifteen more GPIB
devices. The GPIB drivers may be used in open-collector mode.

J1 supports the GPIB. LogiMetrics provides a cable, which plugs
into the 24 pin rectangular connector J1 at the card side and a GPIB panel
mount connector.

LogiMetrics provides a rear panel switch to select addresses and
addressing modes. '
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3.10.4 On-Board Address Decoders

The address decoders put the on-board PROM starting at memory
location 0000. On power-up and reset, the CPU begins executing at the first
PROM location. The 1K RAM is located at 3COOH to 3FFFH. The TMS 9914A GPIB
controller is mapped at I/0 ports 30H to 37H. The DIP switch is read at port
34H. The TMS 9914A allows this location to be used for an external address
port. The WD8250 serial controller is mapped at I/O ports 38H to 3FH.

The CPU (A3), Front Panel Interface Board (AlAl), and the Display
Board (AIDS1) are interactive and require extremely sophisticated test
equipment to debug an troubleshoot. Field maintenance of these assemblies
should be done on a board level basis. The following list describes the
symptom and the recommended board to be replaced.

Board Number Symptom Corrective Action

A1DS1 Amplifier operational on Replace Display Board
board local and remote
controls, but no display.

AlAl Operation via computer, Replace Interface Board
but no local control
panel.

A3 No operation from local Replace CPU Board
control panel nor computer
commands.
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Section 4. MAINTENANCE

4.0 Maintenance

4.1 Assembly and Disassembly Procedures
4.1.1 ~ Removal of Cover

4.1.2 Removal of Traveling Wave Tube

a) Disconnect RF cables connected at TWT J1 and J2
and voltage connector J3.

b) Remove four (4) Philip head screws attaching 1/4 inch right
angle heatsink from collector end of TWT. Remove four (4)
socket head screws connecting 1/4 inch heatsink from main air-
cooled heatsink.

c) Loosen two (2) socket head screws from both ends of TWT.
Carefully slide TWT off heatsink. Reinstallation is reverse
of this procedure.

NOTE: Install fresh thermal compound one (1) mil
thick when installing the TWT.

4.1.3 To remove AlA2, Auxiliary Switching Assembly, remove top cover on
bottom of chassis. Remove three (3) Philip screws, then detach three (3)
connectors on board and remove. :
Reinstallation is reverse of this procedure.
NOTE: A1l P.C. boards, TWTs and other accessories
should not be repaired in the field, but sent
back to manufacturer for evaluation and/or
repairs.
4.2 Test and Alignment Procedures

(Ref. Auxiliary Switch, Dwg. #106389 & HV, Dwg. #106392)
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4.3 Required Equipment

Equipment Number

Digital Multimeter
HV Probe Calibrator

Resistive Load Box
Variac 10 Amp

Current Probe
0-300 VDC Supply @ 3A Capacity

et et e e e N

Test Fixture

4.3.1 With no power applied, measure leakage resistance from A1A2C9 (+)
and A1A2C9 (-) to chassis also drain (case of AlA2Ql) to chassis more than or
equal to 10 megohms. Measure from (+) case of AlA2Q2 to (-) case of AlA2Ql
approximately 20 kilohms. Measure from (+) A1A2C9 to (-) AlA2C9 approximately
50 kilohms.

4.3.2 Remove p1u§ from A1A2, A1A2J3. Remove plug from Al1A4J2. Connect
test fixture into A1A4J2. Remove plug from AlA4J3 and connect resistor load
box to AlA4J3.

NOTE: Line voltage selection is for 115V operation
and a 6.25 amp fuse is in place. Apply AC
into input power connected through variac
(turned down). On front panel, place Sl
into the "ON" position. Monitor (+) and
(-) 12V supplies, pin 2 and 6 to pin 1 GND
of AlA2J1 across Al1A2C10 and AlA2C11.
Monitor each of the isolated +12V supplies.

4.3.3 Monitor +15V supply across input to preamp on assembly Al. Preset
all potentiometers to approximately 10 turns from CCW end position.
4.3.4 Slowly increase variac setting, making sure that these voltages
regulate and are within tolerance.
All: 12V +/- 0.3V
15V +/- 0.3V

NOTE: Operation of fan, circulating air from
inside to out.
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4.3.5 With oscilloscope, check output of Al1A2Ul12, pins 11 and 14.

At Teast a 10V squarewave signal at approximately 30 kHz rate with
approximately 45% duty cycle (+ signal to period).

Inhibit signal AlA4E8 from either emitter of AlA4Ql is
approximately (-)11 VDC.

4.3.6 "~ With oscilloscope, note no drive at gate to source of AlA2Q2 and
A1A2Q3 (across) AlA2VR6 and AlA2VR7). Also note emitter of AlA2Q4 is at
approximately ground potential and that there is no drive to AlA2Q1 (across
A1A2VR9).

4.3.7 Check that there is no filament voltage across 5 ohm 10W load
resistor (resistor load box) or from pin 1 to pin 2 of AlA4J3.

4.3.8 On test fixture, place POWER ON switch to the ON position.

NOTE: Approximately 6.3V filament supply is now
on. With oscilloscope, note gate drive to
A1A2Q2 and AlA2Q3.

Inhibit signal reads approximately +12 VDC AlA4E8. At positive
end of helix supply, Jjunction (AlA4R21) 470 ohm, (Al1A4R43) 390 ohm, and
(A1A4R39) 3.9K, inject a positive voltage 0-10 VDC monitoring the current into
this network set at 5 mA. Adjust (Al1A4R49), so that the meter on the test
fixture monitoring the helix current will read approximately 33% of full scale
(.033A). ' '

NOTE: Selector switch set to helix current (I)
metering.

4.3.9 Adjust helix slow current trim potentiometer AlA4R52 fully
clockwise, increase input voltage (0-10 VDC) until 12 mA (consult TWT data
sheet) of current is being supplied. Adjust trim potentiometer A1A4R52
counter clockwise until helix/sum fault just occurs and is indicated on the
test fixture.

NOTE: Inhibit signal AlA4E8 is approximately -10 VDC.
Reduce input voltage to zero. '

4.3.10 With an oscilloscope, monitor gate drive on AlA2Ql. On test
fixture, place RF ON switch to the RF ON position. Note: Fault clearing
(reset) inhibit signal AlA4E8 is at +12V. Slow start signal AlA2J1, pin 4 is
now at logic "0" (OV). -

O0TE: Slow start of drive signal to gate of Al1A2Q1
from minimum pulse width to maximum. With
potentiometer A1A2R9, set maximum pulse
width to 60% (at approximately 60 kHz).
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4.3.11 Short A1A4TP1 to ground E9 (effective input to AlA4U4). Increase
input current to 40 mA. St AlA4R53 CCW until helix/sum fault is Jjust
indicated. Remove input current.

NOTE: Inhibit signal AlA4E8 emitter approximately
-10V and slow start signal at a logic "1"
(5V). Remove ground at AlA4TPl1. On test
fixture, press reset, helix/sum fault should
be extinguished.

4.3.12 At (+) end of co]]éctor supply, apply 0-20V supply across (+) to

Al1A4R4 and Al1A4R3 and (-) to AlA4E14 collector output. Slowly increase power

supply and note that the current, the collector fault and helix/sum fault

illuminate is greater than 130 mA, and less than 160 mA. Select RX (AlA4R81)

to adjust this trip.

4.3.13 Reduce power supply to zero and press reset on text fixture.
NOTE: Fault indicator extinguishes.

4.3.14 With a clip Tead, short out (AlA4J6, 1 and 2), thermal fault and
helix/sum fault should light up. Remove short and press reset.

NOTE: Fault indicator extinguishes.

4.3.15 Inject a -4.75V signal into A1A4U2 Pin 2 and adjust AlA4R30 for
helix metering on test fixture, reads 4KV (.08mA).

NOTE:  Selector switch to collector metering.

4.,3.16 Inject a -4.75V signal into AlA4U2 Pin 6 and adjust AlAR32 for
helix metering on test fixture, reads 4KV (.08mA).

NOTE: Selector switch to helix voltage metering.
4.4 HV TEST

The Resistive Load Network diagram is shown in Figure 4-1 and Test
Fixture for HV Test diagram is shown in Figure 4-2.

4.4.1 Connect AlA2J3 to HV test fixture. Connect plug from Al1A2J3 into
HV Test fixture as shown in Figure 4-2.

4.4.2 On test fixture, put RF ON switch to RF ON position.

4.4.3 With scope monitor emitter A1A2Q4 (A1A2TP4) to ground.
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4.4.4 Slowly increase variac and monitor cathode potential with HV DC
probe. Continue to increase variac until waveform on scope starts to decrease -
in pulse width.

NOTE: Cathode potential will start regulating on
Al1A4 Assembly, adjust AlA4R51 clockwise and
increase variac setting until regulated
voltage is approximately 3.90 KV. Arc down
cathode supply with 100 ohm resistor.

Helix overcurrent displayed, press RF ON,
measure ripple with high voltage, scope
probe should be less than 30V p-p.

4.4.5 Measure collector voltage (cathode voltage to GND minus collector
voltage to GND) should be minimum -1.8 KV, maximum -2.0 KV. Continue to
increase variac until 320 VDC is across bridge rectifier capacitor network.

NOTE: Meter reading for helix current.

4.4.6 Switch to helix voltage on test fixture. Adjust (AlA4R32) so that
meter reads .076 mA (3.8KV). Switch to collector voltage on test fixture
adjust (Al1A4R30) so that meter reads nominally .038 mA (approximately 2KV) to
coincide with collector to ground potential.

4.4.7 Put RF ON switch to RF OFF.
NOTE: HV decreased to zero.
4.4.8 Put RF ON switch to RF ON.

NOTE: Slow rise and stabilization of HV on meter
with HV probe.

4.4.9 Decrease variac and shut down (front panel switch to OFF). Test
fixture to OFF mode. (Do not remove variac and test fixture from J3 of
auxiliary switch assembly. Remove AlA4J2 from high voltage assembly).

4.5.0 Connect ribbon cable from interface assembly front panel to AlA4J2
high voltage assembly.

4.5.1 Switch power ON and note fans turning, local LED ON and power OFF
LED ON.

4.5.2 Press Power ON and note filament voltage across filament load on

H.V. load test fixture and display reads PWR ON and timing from 120 seconds
down, and power ON LED ON and RF OFF LED ON.

4.5.3 The scope monitor E8 of H.V. control assembly in reference to GND

and monitor TP4 if auxiliary switch assembly E8 should be approximately +10V
and when timing is complete, display should read PWR ON standby.
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4.5.4 Press RF ON and note switching waveform at TP4 of auxiliary switch
assembly. Display should read RF ON.

4.5.5 Press collector voltage, LED should illuminate and display should
read collector volts 00.0 KV, approximately.

4.5.6 Press helix voltage, and LED should illuminate and collector LED
extinguishes. Display should read helix volts 00.0 KV, approximately.

4.5.7 Press helix I (current) and LED should illuminate and helix
voltage should extinguish. Display should read helix current 00.0 mA,
approximately.

4.5.8 Connect Power Supply approximately 600 VDC with (-) to GND and
momentarily connect to junction R21 and R43 of high voltage control board.

NOTE: Switching waveform goes to 0 voits and E8
goes to (-10V) and stays there. Display
should read helix overcurrent and RF OFF
LED illuminates.

4.5.9 Press RF ON waveform on auxiliary switcher returns and E8 goes
from -10V to +10V approximately, and RF ON LED illuminates.

4.6.0 Set power supply to approximately 10V connect (-) to El4 and
momentarily connect (+) to junction R3 and R4 of the H.V. control assembly.

NOTE: Switcher waveform goes to OV and E8 goes to
(-10V) and stays there. RF OFF LED iliuminates
and display reads collector overcurrent.

4.6.1 , Press RF ON and waveform at TP4 of switcher should return and E8
should go from -10V to +10V approximately, and display should read RF ON.

4.6.2 Increase variac while monitoring the cathode potential until there -

is 320 VDC across bridge rectifier in test fixture.

4.6.3 Check TWT data sheet for specified cathode voltage, adjust RS1 for
approximately 3.9 KV (IJ) or specified cathode voltage. Press helix voltage
on front panel. Adjust AlA4R32 so that front panel metering agrees with high
voltage probe measurement.

4.6.4 Now consult TWT data sheet for collector voltage and verify that
it is within specified range by measuring the collector (refer to GND) and
subtracting from the cathode (refer to GND) to get the actual collector
voltage. :

V Cathode - V Collector = Actual Collector Voltage
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4.6.5 Press collector voltage front panel. Adjust AlA4R30 so that front
panel metering agrees with the actual collector voltage.

4.6.6 Press helix current and adjust A1AR49 so that it agrees with helix
meter in test fixture.

NOTE: If TWT has anode proceed to step 4.7.1.
4.6.7 Turn variac down and turn test fixture OFF. Turn .unit OFF by
pressing PWR OFF and turn OFF Breaker S1. Disconnect test fixtures and remove
dummy load.
4.6.8 Connect TWT to J3 of high voltage control board and connect Pl of
harness to A2J3 of auxiliary switches assembly. Terminate input and output of
amplifier.

4.6.9 Turn on supply, S1 Breaker press power ON - countdown 120 seconds
to standby begins. After time out, press RF ON.

Display should read RF ON.
NOTE: Display readings if I/0 band:

Collector Voltage is pressed --- 1.94 KV

Helix Voltage is pressed ------- 3.90 KV
Helix Current is pressed ------- 1 tod4 mA
4.7.0 Press RF OFF. Turn unit OFF and setup RF equipment for RF data
and alignment. Refer to Figure 4-3A.
4.7.1 If TWT has anode to select resistor for voltage divider, use the
following formula:
Let the TWT manufacturers nominal cathode voltage = X
Let the TWT manufacturers nominal anode voltage =Y

Then the anode voltage divider will be equal to:

Y x 5 Meg ohms

X-Y
Example: Cathode Voltage = 3 KV
Anode Voltage = -400V
400 = 400 x 5 Meg = 769K ohms

3000 - 400 2600

"NOTE:  Install resistor and adjust pot on anode board
to TWT spec. Proceed back to step 4.6.7.
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4.7.2 Refer to Figure 4.3A for a suggested equipment connection to be
used for measuring the amplifier performance. All components must be capable -
of handling the rated power output of the amplifier and provide an impedance
match over the frequency band of operation. The amplifier is rated at 10
Watts, +40 dBm for the A230 amplifier and 20 Watts, +43 dBm for the A330
amplifier. Both model amplifiers have a saturated power capability of more
than 43 dB above rated power output.

4.7.3 The minimum gain of the A230 is 30 dB and A330 series amplifiers
is 33 dB, therefore, the RF signal generator must have a capability of at
least +20 dBm to supply sufficient power to drive the amplifier into power
saturation.

CAUTION

DO NOT OPERATE THE AMPLIFIER
WITHOUT AN OQUTPUT RF TERMINATION.

4.7.4 Connect all AC power and RF test equipment to the amplifier. Turn
power ON and after the 2 minute time delay, turn unit to RF ON. Apply RF
power to the input and take measurement data for a minimum of 5 frequencies
across the band. '

NOTE: It may be necessary to slightly readjust
the helix voltage if gain difficulties are
experienced at the band edges.

RF Noise Measurement

4.7.5 Refer to Figure 4.3B and arrange the RF measurement equipment as
shown.
4.7.6 Turn ON the amplifier. The power as indicated on the RF milliwatt

meter plus the 40 dB attenuation figure is the actual noise generated by the
amplifier. Is the actual noise generated by the amplifier.

Example: -27 dBm meter indication + 40 dB attenuation
(-27 dBm + 40 dB = +13 dBm or 11.3 mMW)
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FIGURE 4.3-A .
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A.M. Noise Measurement

4.7.7 Refer to Figure 4.3B and adjust the signal generator for midband
operation with the amplifier operating at rated power output.

4.7.8 Disconnect the milliwatt RF power meter head from the 10 dB
attenuator and insert the diode in its place. With the oscilloscope connected
to the diode output, measure the DC output voltage and the AC peak-to-peak
voltage.

4.7.9 Using the formula A.C.(-P) x 100% noise
2 x (D.C.)

Calculate the noise figure of the amplifier.

Power Monitor Calibration

4.8 Set the RF signal generator at midband of the operating range of
the unit being tested. Turn the RF OFF from signal generator and leave unit
in RF ON mode.

4.8.1 Press PWR ON button and adjust R16 of interface board until
display just reads 0 Watts.

4.8.2 Turn RF ON at signal generator and adjust RF drive for 43 dBm out
as indicated on an external power meter.

4.8.3 Now adjust R14 on interface board to have display indicate 20
Watts. Press power dBm button and verify it reads 43 dBm.

4.8.4 Lower RF drive from signal generator to get 1W out (30 dBm) as
indicated on Ext power meter. Adjust R16 on interface board to read 30 dBm.

4.8.5 Repeat if necessary and scan RF band and balance R14 and R16 for
a balance across RF operating range.
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TROUBLESHOOTING DIAGRAMS

Troubleshooting Diagrams

This section contains the Troubleshooting Diagrams that .will

assist in the maintenance of A230/240-330/340-350 Series.

5.1

5.2

5.3

Required Equipment

=W N =
« s e .

DMM with current metering

Power Supply 0-20V 100 mA
Oscilloscope

High Voltage probe with meter to 5 KV

Top Cover Removal

Troubleshooting Diagram Index

T.S. NO. TITLE
1-1 thru 7-1 Preliminary Calibration and Llogic
Troubleshooting Diagram (No. H.V.)
8-1 thru 19-1 Inhibit Troubleshooting Diagram

20-1 thru 23-8

STow Start Troubleshooting Diagram

24-1 thru 26-7

Helix Fault with H.V. Troubleshooting
Diagram-

Figure 5-1

H.V. Testing and Troubleshooting

27-1 thru 29-1

Thermal Fault with H.V. Troubleshooting
Diagram

30-1 thru 33-1

No/Low Filament Voltage Troubleshooting
Diagram

34-1 thru 37-1

No/Low Cathode Voltage with H.V.
Troubleshooting Diagram

38-1 thru 39-1

Collector Fault with H.V. Troubleshooting
Diagram

40-1 thru 43-1

Inaccurate Metering with H.V. Troubleshooting
Diagram
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Unplug connector Pl from AlLA2J3.
Unplug connector from tube to AlA4J3. _ }

Reconnect line cord and place power switches to ON position.

TS 1-1 \ TS 1-2
Power switch lights. No / check line cord, fuse, line
selector card, power switch, line

cord connector assy.

Yes

~

TS 1-3
Before continuing, check all auxiliary !

- voltages Ul through U6.

Yes

\/

TS 1-1/1-3. Preliminary Calibration & Logic Troubleshooting Diagram
(No H.V.) . : A
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Yes

TS 2-1V
LOCAL switch illuminates
on front panel.

Yes

Technical Proposal/A230/240-330/340-350 Series
Rev C/Page 5-3

TS 2-2 :
:> Press LOCAL switch on front
No " panel. Check all ribbon

connectors on Alal, AlA3, AlAd.
Refer to paragraph 3.37.

TS 2-1/2-2. Preliminary Calibration & Logic Troubleshooting Diagram

(Ho H.V.)
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Yes

24
TS 3-1

Rev C/Page 5-4

Press PWR ON switch front
panel switch illuminates No
Read out views PRW ON

timing 120 seconds.

Yes

®

TS 3-1/3-2. Preliminary Calibration & Logic Troubleshooting Diagram

(No H.V.)

:> TS 3-2
Press PWR ON switch again.
Refer to TS 2-2.
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Yes

TS 4-1

Technical Proposal/A230/240-330/340-350 Series .
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Once timing is complete, check with scope at gate

AlA2TPS to source of AlA2Q2 for a gate drive of
approx 10V & at a frequency of 25 KHz with a duty

cycle of approx 45%. Check ALA2TP6 for an identical

wave form 180° out-of-phase.

TS 4-2

luo

Check for wave form at A1A2Ull pin 5 & pin 7 to sources

Yes J/
TS 4-3

Check AlA2U011, AlA2VR6,
A1A2Z2VR7, AlA2Q3, AlA2Q2
& that AlLA2K2 is not
shorted.

\L Yes

TS 4-4
Check for wave forms at Al1A2U09
pin 3 & Al1A2U10 pin 3 to GND.

J/ No
TS 4-5

CbeCK Ala2ul2.

Yes

TS 4-6
Check inhibit signal’ at AlA2J1
pin 5. Is it approx +12V.

l

No

TS 4-7
Check inhibit circuit.
Refer to TS 8-1.

Yes

&

Yes

TS 4-8
Check AlA209, AlA2010.

TS 4~1/4-8. - Preliminary Calibration & Logic Troubleshooting Diagram

(No H.V.)
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Yes

TS 5-1

Technical Proposal/A230/240-330/340-350 Series

Check for wave forh

[ @ ALA2TP7 to GND.

Is there a wave form?

Yes

A 4

Rev C/Page 5-6

TS 5-2
Check for a slow start signal
of approx +5V @ AlA2J1 pin 4.

No

TS 5-4
Refer to slow start
TS 20-1.

No

\/@z

Yes

v
TS 5-3
Check AlA2Q5, AlA2CR11.

TS 5-1/5-4. Preliminary Calibration & Logic Troubleshooting Diagram
(NO H.v.)
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No

Is 6-1

Jdepress RF ON switch. Check for wave form of approx 10V at 50 KHz
#ith a duty cycle of approx 60%.

No

TS 6-2
Check for wave
form @ AlA208
pin 6.

No

‘Technical Proposal/A230/240-330/340-350 Series
Rev C/Page 5-7

TS 6-3 TS 6-4

Check for wave ——> Check for wave form
form € ALA2U7 No @ AlA2U13 pins 14, 1l1.
pin 3.

Yes

TS 6-5

Check AlA2Q4, CR1S5,

CR14, CR13.

No

TS 6-6 v
Check for slow start signal.

\LNO

TS 6-7

Check AlA2Q5, C27, R9.

. Yes\L
TS 6-9

o > TS 6-10 TS 6-11
Check for inhibit No Replace AlA20U7. , Refer to inhibit TS
signal @ AlA2J1 Yes ~. 8-1.
pin 5. -
‘ Yes
TS 6-12

Check Al1A2Ql, UR9, U8. (If FET is replaced, replace CR3).

16

TS 6-1/6-12.

Yes

TS 6-8 . A\
Refer to slow start TS 20-1.

Prelimihdry Calibration & Logic Troubleshooting Diagram

(No H.V.)
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TS .7-1 \

/

O,

Yes

Depress PWR OFF button.

TS 7-1.-

Technical Proposal/A230/240-330/340-350 Series

Rey C/Page 5-8

Preliminary Calibration & Logic Troubleshooting Diagram

(No H.V.)
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TS 8-1

Normal inhibit signal (no fault) is -11.5V.
For inhibit or fault +1l1.5V, measure @
AlA4E8 to GND. .

TS 8-1. 1Inhibit Troubleshooting Diagram
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TS 9-1 :
To troubleshoot a fault or inhibit
condition when no fault exists.

F

TS 9-1. Inhibit Troubleshooting Diagram

-73-



LogiMetrics, INC

A230SER.C5 Technical Proposal/A230/240-330/340-350 Series
Rev C/Page 5-11

TS 10-1 .
Al1A4E8 measures approx -12V. Measure voltage at anode
of AlA4CR9. Does the voltage measure approx =-11Vv?

No

\V4
TS 10-2
Check AlA2Q2.

Yes

TS 10-1/10-2. Inhibit Troubleshooting Diagram
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©

Yes

TS 11-1
Measure voltage at

TS 11-2
~, Is there a positive voltage

—cathode of AlA4CR9.
Does this wvoltage
measure approx +11.5V?

No " present at AlA4US pin 3.

Yes

TS 11-3
Check AlAA4US

No

A%
TS 11-4

Is the voltage at AlA4U4
pin 12 approx +12V?

|

Yes

TS 11-5
Check voltage reference

AlA4VR4 & ALA4RS3.

lm

TS 11-6
Is there a positive voltage
at Ala4U4 pin 2.

No

TS 11-7
Check voltage reference
AlA4VR4, RS2.

Yes

A4
TS 11-8
Check AlA4U4.

TS 11-1/11-8. 1Inhibit Troubleshooting Diagram
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TS 12-1

Technical Proposal/A230/240-330/340-350 Series

~N TS 12-2

Measure voltage at No
collector of Al1A4QS5S.

Does this voltage

measure approx =-.7V?

< Check AlA4Q4.

TS 12-1/12-2. 1Inhibit Troubleshooting Diagram
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Yes
TS 13-1\( TS 13-2
Does the voltage at base ~, Check under voltage protection
of A1A4Q5 measure approx No “~ circuit consisting of AlA4Q9, Q3,
-2v? VR6, VR3. Also check AlAa4QS.
Yes
Vv ::

TS 13-1/13-2.

Inhibit Troubleshooting Diagram
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©

Yes

v
TS 14-1

Does the voltage at cathode of ALA4CR14 measure approx +5V?

Xes

TS 14-2 .\, TS 14-3

Does the voltage of Yes < Check AlA4U1l, ULl6B
AlA4Ul6 pin 2

measure approx +5V?

No

TS l4-4
Does the voltage at AlA4Ul2
pin 7 measure approx zero V?

Yes No
TS 14-5§ TS 14-6 )
Check AlA4Uls6Aa ' Check that AlA4Ul2 pin 2
is low.
No
TS 14-7

Refer to paragraph 3.37.

L&

TS 14-1/14-7. 1Inhibit Troubleshooting Diagram
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pr—

©

No
TS ls-l\/ > IS 15-2
Does AlA4U9A pin 4 Yes Check Al1A4US.

measure +5V?

©

No

TS 15-1/15-2.

Inhibit Troubleshooting Diagram
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®

No
Vv .
TS 16-1 ~ TS 16-2
Does voltage at _ Yes < Check AlA40U8

A1A4U8 pin 1
measure zero V?

No

TS 16-3
Check the normally closed
thermocouple and AlA4J6.

TS 16-4 N TS 16-5
Does voltage at AlA4US No -~ Check AlA4U7, ALlA4UL3.
pin 2 measure zero V?

TS 16-6 .
Does voltage at A1A4US8
pin 13 measure zero V?

No

\V®

TS 16-1/16-6. Inhibit Troubleshooting Diagram
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®

No

TS 17-1

~ TS 17-2

Does the woltage at Yes
AlA4U7 pin 9
measure +5V?

< Check AlA4U7.

TS 17-1/17-2 Inhibit Troubleshooting Diagram
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TS 18-1 ~, TS 18-2
Does AlA4Ul6 pin 9 No < Check ALA4ULS.

measure +5V?

Yes

®

V

TS 18-1/18-2 Inhibit Troubleshooting Diagram
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©

Yes

\
TS 19-1 / .
Check AlA4Ul9, Qlo.

TS 19-1 Inhibit Troubleshooting Diagram
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TS 20-1

For slow start to begin, the
voltage at AlA4J1 pin 4 will
do from +5V to zero V.

TS 21-1
To troubleshoot an inhibit slow
start when one is not desired.

TS 20-1, 21-1 Slow Start Troubleshooting Diagram

-84-



LogiMetrics, INC

A230SER.C5 Technical Proposal/A230/240-330/340-350 Series
Rev C/Page 5-22

TS 22-1 ‘ TS 22-2

Front panel display :> Can this condition be reached?
reads "RF ON" No If yes, continue to TS 23-1.

If not, refer to paragraph 3.37.

Yes

v

TS 22-1/22-2 Slow Start Troubles§goting Diagram
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®

Yes

v
TS 23-1 S, TS 23-2

Does AlA4Ul8 pin 3 No < Check AlA4CR22, ULS.
measure zero V? :

Yes

TS 23-3 ~. TS 23-4
Does AlA4UL8 pin 4 No < Check AlA4US, Ul9, Ql0, Ul2.
measure zero V?

Yes
TS 23-5 TS 23-6
Does AlA4Ul8 pin 5 Check that an RF ON.signal
measure zero V2 ~of zero V is present at
AlA4U12 pin 3, if not refer
to paragraph 3.37.
Yes , : ,
No J/
4 ‘
TS 23-7 TS 23-8
Check AlA4UlS8. Check Ull. Also check

for a PWR ON signal
of zero Vv € AlA4Ul2 pin 2.

TS 23-1/23-8 Slow Start Troubleshocoting Diagram
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24.0 H.V. Testing and Troubleshooting

An H. V. load will be needed when troubleshoocting to be

sure tube is not damaged.

Figure 5-1. H.V. Testing and Troubleshooting

_A1A4J3;

@ &—— filament O— —
@ &——— cathode O— 3.9kv.
@ &—— coilectorC— 2kv

Sohm

# 4= ground C-

chassis -
ground —

380k
S0w
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TS 24-1 TS 24-2
——Does helix fault occur :> Check for shorts to GND from
every time RFON is de- Yes cathode & filament connections.
pressed. The resistance of the load should
be measured.
Yes
TS 24-3

Measure with an HV scope probe and a storage scope
to ensure that the cathode voltage does not
exceed 4.1 KV. Does the helix fault occur

i " ~before the voltage reaches regulated output?

No

TS 24-4

Does the voltage exceed 4.1 KV?
Refer to TS 25.1.

Yes No
TS 24-5 TS 24-6
Check for reference : Check voltage potentiometer
voltage @ AlA4VR4. Check Al1A4R51, U3, VR4 & all asso-
AlA4U3. Is feedback = -ciated components.

voltage present?

!

Yes No

TS 24-7 TS 24-8

Check AlA2Ql. Check AlARA4U3 & all related
components including voltage
adj. potentiometer RS1.

No
' ®

TS 24-1/24-8 Helix Fault with H.V. Troubleshooting Diagram
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®

No

Y .
TS 25-1
Check that fast O0.C. IC AlA4US pin 3
is at approx 5V and that slow 0.C.
A1A4U4 pin 2 is at approx 2.5V, if so
check Al1A4R43, R42, U5, UA4.

TS 26-1
Adjust ALR4RS53 to get 5V

at AlA4US pin 3 and adjust
AlA4R52 to get 2.5V at

AlA4U4 pin 2.

TS 25-1/26-7 Helix Fault with H.V. Troubleshooting Diagram
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TS 27-1
This test is performed with tube
connected and all other circuitry functioning.

TS 28-1 ' TS 28-2
—Does thermal fault occur >>Check that +15V to fans is
before RF ON is depressed? No measured at A1E3 (located
inside rear of unit on chassis)
to GND.
No Yes
\4
TS 28-3 ) TS 28-4
Check Ala203. ‘Check to make sure both fans are

operating & that the air passage
is clear & the thermocouple on
the tube is operational &
accurate.

J/ Yes
TS 29-1"
Check connection between the N.C.
thermocouple & AlA4J6 pin 1. It
should measure zero volts at pin 1.
Check thermocouple on tube.

TS 27-1/29-1 Thermal Fault with H. V. Troubleshooting Diagram
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TS 30-1

H. V. does not need to be On when checking filament supply.
Unplug AlA2P1.

TS 31-1 TS 31-2

First check to see if a > Check that AlA3Ul4 pin 2, 3,
light signal is present No is low or zero V. Check Ul6 U7A,
on the light fiber by un- Ul2 for a PWR ON signal.

Plugging it from Al1A40U15
with the front panel.
Display reading PWR ON or
RF ON or STANDBY. Is the
light fibre illuminated.

Yes

\’4
TS 32-1 5 TS 32-2

Check that Al1A4ULS pin 8 No ~ Check AlA4ULS.
is pulled down to GND when.

light fibre is inserted

into Uls.

-Yes

TS 33-1

Check for AC voltage from Tl.
Check 21, C29, Q6, Q7, UOL7,
CR18, CRI1S. '

TS 30-1/33-1 No/or Low Filament Vbltage'Troubleshooting Diagram
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CAUTION

H.V. PRESENT WHILE TESTING. DISCONNECT TUBE
AND CONNECT DUMMY LOAD AS PER DIAGRAM

TS 34-1

Check AlA2TP7 to source of A1A2Ql. Check ALA2TPS5 to source of
AlA2Q2. Check AlA2TP6 to source of AlIA2Q3. All should have
drive Q1 at 50 KHz and Q2, Q3 at 25 KHz. If not, refer to
preliminary calibration TS 1-1/7-1.

|

TS 35-1 ~, TS 35-2 )
Voltage across R37 (E4, High “ If output cathode voltage is
E7) should measure approx. low & voltage across R37 is
150 VvDC. Is voltage correct? high, check AlA2Q2, AlA2Q3.
~ TS 35-3
Yes Low ~ If output cathode vaoltage is

low and voltage across R37 is
low check cathode voltage.
Check setting on AlA4RS1.

V - . . .
TS 36-1 TS 36-2
Similar waveforms should ~, Check Q2, Q3. Check snubber
appear across Q2, Q3 of No < circuits consisting of VR2-VRS
approx 350V & approx Cl, C2, RL6-R19, CR16, CRL7.
duty cycle.

Yes
V

TS 37-1
Check high voltage doubler and

bridge. Check all H.V. output
components.

TS 34-1/37-1 No/low Cathode Voltage with H.V. Troubleshooting
Diagram
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CAUTION

H.V. PRESENT THROUGHQUT COLLECTOR
FAULT CIRCUIT TO LIGHT FIBRE.

TS 38-1
_Disconnect 1light fiber pipe connected to AlR4Ul. Does collector
fault occur with dummy load connected?

Yes No
A4 4 : 7
TS 39-1 TS 38-2
.Check AlA4Ul3, RA9. Check AlA4UlVR1, R77, R81,

C3 and light fiber.

TS 38-1/39-1 Collector Fault with H.V. Troubleshooting Diagram
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TS 40-1
Attempt to adjust AlLA4R32, R30, R49
to acquire proper reading of meters.

TS 41-1 : ——————p TS 41-2 )

With correct cathode voltage- Yes Refer to paragraph 3.37
check to see -helix E output

AlA4J2 pins 4, & 6 can be

adjusted from zero V to 35V.

No

TS 42-1
Check AlA4U2; R32.

TS 43-1 i

For collector voltage and helix
current, follow same procedure
as TS 41-1, checking for voltage
adjustment on corresponding pins.

TS 40-1/43-1 1Inaccurate Metering with H.V. Troubleshooting Diagram
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Section 6. DRAWINGS - SCHEMATICS, ASSEMBLIES AND PARTS LIST
6.0 Drawings - Schematics, Assemblies and Parts List

This section contains the schematic and assembly drawings that are
essential aids in the maintenance of the A230/240-330/340-350 Series.
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