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Innovation in Instrumentation

QUALITY POLICY

LogiMetrics is a manufacturer of Traveling Wave
Tube microwave amplifiers and Electronic Systems.
LogiMetrics is committed to designing, building and
assembling its products to its catalog specifications
and/or to comply with special customer re­
quirements, when specified, conforming to industry
quality standards and delivery dates.

bg~~
President and CEO

107402
10/93
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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.O.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
1'-92
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LogiMetrics. 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.
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LogiMetrics. 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 part is 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. IN NO EVENT 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, regardless of form, arrSlng 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.

2
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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 arty 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.

3
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. :-.~ '. J~giMetrics .. INC
< r~·;·:::~-:·-· .-

OPTIO-l-.2D Option 10-1/2 - IEEE-488 GPIB
Rev O/~age 1 of 6

LogiMetrics TWT Amplifier Operational Instructions

for

Options 10-1 and/or Option 10-2

IEEE-48B General Purpose Interface Bus (IEEE-488 GPIB)

The LogiMetrics Traveling Wave Tube Amplifiers (TWTAs) provide remote
control operation via the IEEE-4BB GENERAL PURPOSE INTERFACE BUS, (GPIB),
conform to T, L, SH, AH interface functions and all mechanical specifications,
as described by IEEE STO 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 to 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.

11004-1.
~'O/lW¥A

07-1II-11/1W¥ I
04-0...2/1W¥ C
07-23-1:3_D

-10-



-I;ogiMe~cs. INC

OPTI0-1-.2D Option 10-1/2 - IEEE-488 GPIB
Rev D/Page 2 of 6

I. Address Switch Selection/Command Code

Table 1

IEEE-488, Address Switch (Location Rear Panel), Address 20 Selected

~

ADDRESS SELECT

A1 A2 A3 A4 1'.5 BR1 3R2 TESTIOPR

1 2 3 4 5 6 7 8

III III

III

, OFF

III III III 1/1 III

(1) (2)
(Binary Code)

(4) (8) (16)

Shaded areas indicate switch depressions.

Example illustrates switch depressions for ADDRESS 20
(Binary code 1 + Binary Code 1£ =20)

-11-



.:-logiMetrics, INC

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

I. Address Switch Selection/Command Code, continued

I COMMAND CODES I DESCRIPTION I
RESPONSE COMMANDS:

...
PRINT @ 20: PWON, (CR) , (LF) Send power command to ampl ifier.

INPUT @ 20: S$ NOTE 1 Request from amp1i fi er. S5
destination string variable for
status responses.

HP BASjC EXAMPLE USING GPIB-488 INTERFACE:

OUTPUT 720; "PWON" NOTES 3,4 ISend command to amplifier.

ENTER 720; 55 NOTES 3,4 IReturn amplifier status.

STATUS COMMANDS:

PRINT @ 20: COLV, (Cr) , (L f)
I

Requests unit to respond with
collector voltage.

WAIT 1 NOTE 2 I
INPUT @20: SS NOTE 1 I Command for stri ng vari abl e to

display collector voltage.

NOTES:

l. Address ampl i fi er as talker.

2. Allow unit to process status request.

3. 7 = Address of GPIB card.

4. 20 = Address of LogiMetrics' amplifier.

-12-



; LoglM.etricS.INC
oPTl 0- 1- . 20 Option 10-1/2 - I£EE-488 GP1B

Rev D/Page 4 of 6

II. Amplifier Control Commands Status Commands and Responses for
Standard 1EEE-488 GPIB

I Table 2 I
Ampl ifier Commands I Command Codes I Ampl i fi er Status

Contro7 Command Codes:
.POWER OFF , PWOF, (C r) , (Lf) I AC applied, no high vol tage or

Filament voltage.
POWER ON (STANDBY) PWON, (Cr) , (Lf) IHi gh voltage app1i ed, time out

s~Quence during war~-up period.
RFON (A3 30/340=iE SET)

I
RFON, (Cr), (L f)

I
RF Power On after waim- up period i s
cCiilplete.

RESET (.D.3 30/3 40 Not
I

RSET , (Cr) , (L f)
I

Resets instruments if fault occurs.
Valid)

I Diagnosis r ' Codes (with ODtion 22 HITAs On7y):L.ommana

I COlL~CTOR VOL T.~GE I COlV (Cr). (L f) I Ou~puts Coll ector Voltage.
HELIX VOLTAGE I HLXV, (C r) , (Lf) I Ou~puts H~lix Voltage.
HELIX CURRENT I HLXT, (C r) , (Lf) \ Outouts Helix Current.

I RF ?OWER OUT (WAITS) I PWRW, (Cr) , (Lf) I Outputs OU~Dut Power in Watts.
RF ?OVJ::R OUT (d3m) I P'n'RD, (C r) , (L f) I OutDuts Out Jut Power in dBm.
**CATHODE VOL ~.~G~ I CT;-;V, (Cr) , (Lf) I OU:Jut s r -, ,

Vol~age.l..a~nOGe

**C.::."THODE CURR~N"T I CTnT, (Cr) , (Lf) I OutDuts Cathode Voltage
**:)~ pml~R OUT (. I r.-- -) I FPWT, (C;') , (Lf) I Ou:pu"':.s ou;';:lut P8vler Watts"r \YI.-\:I,)

I **RF POYER OUT (03) I r-~nr"'\ (Cr), (L f) I Outputs OutDut ?ower d3mr, "":::.,

STATUS RESPONSES FROM TWTA
Contro7 Responses I Amp7ifier Condition
POW::R OFF I AC aDplied, NO high voltage or 'filament va ltage. :

N1P TIMING
I

Warm-up period after filament has. been a;:Jplied.
(Typically 180 seconds) .

STANDBY IA~plifier is warmed up, ready to apply into "RFON"
mode.

RFON I High voltage applied - TRANSMIT mode.

FAULT RESPONSE
*THERMAL FAULT TWT Thermal Overload.
*COLLECTOR OVERCURRENT TWT collector Current Overl Dad.
*HELIX OVERCURRENT TWT Helix Current Overload.
SYNTAX ERROR Syntax error.
* Certain amplifiers ONLY, otherwise "FAULT"
**P-BAND ONLY

-13-



·".1ogiMetrics. INC
.,

OPTlO-l- .2D Option IO-1/2 - IEEE-488 GPIB
Rev D/Page 5 of 6

III. Amplifier Control Commands, Status Command 2nd Responses for
C1 I L/MATE Forma

I Table 3 I
Ampl i fi er Commands I C1 IL Codes

POWER OFF I RST SGC :CHO, (Cr), (L f)

POWER ON (STANDBY) I FNC SGC :CHO SET GAIN 50 SET VLST, (C r) , (Lf)
RFON I FNC SGC :CHO SET GAIN 50 SET VLON, (C r) , (L f)

RESET RST SGC :CHO (C r) , (Lf)
OPEN (Disables Remote IOPN :CHO, (Cr ), (Lit

RFON)
CLOSE (Enables Remote

I
CLS :CI10, (C r) , (Lf)

RFON)

I STATUS RESPONSES FROM T'rITA I
I Function I CIlL (Response) I Comment

I
?OhIER OFF

I
(sp) (cr) (1 f) I :!;C 2~Dl 2d no high voltage. No

rii=.:nen vo haoe.

I
At'iP i~HING

I
F06TWiP-,: Ai·\P iIHING

I
~:2.i:;]- ~p ~eriod ar:er Filament
has Jeen 2Dplied.

STANDBY
I

(sp) (Ci ) (l f)
I
.~mplifi2r is wariaed up, ready
for t rar.s;;,it -.nr::>

IIIU"";_ •

R~ON I (sp) (c r) (1 f)
I

:-i~=h \.'al~=~e ap~lied tra:lsmit
ii1oce.

II r/iULT RESPONSES I
"'IH::;:(~i.!l,L FAULT

I
F07TWi;:, :

I
TWT -h - Overload.I eriT,c: I

THRI·\ JVERLOAD
"'COLLECTOR OVERCURRENT

I
F07TWTA: I T'WT Colle:tor Current Overload.

COll OVERCURR::NT
*"-1 L" I jV OVERCURRENT

I
F07T\oiTA: I TWT Helix Current Overload.I.IL. _ .. 1\

HELX OV::RCURR::NT I

SYNTAX ERROR
I

F07T'Wifl,:
I

Syn:2.x error.
SNTX ERROR

**SOL/FIL FAULT N/A I Solenoid/Filament Fault
**CAIH OVERCURRENT I N/A IIWT Cathode Current Overload
**THRM OVERLOAD N/A TWT Thermal Overload
**VS\o!R OVERLOAD N/A VSVJR Overload
*Certain amolifiers ONLY, otherwise "FAULT".
**P-BAND ONLY

-14-
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I Tabl e 4 I
I REMOTE TERMINAL SytrTAX FOR 1£££-488 (OPTION 10-1/2) AND R5232 (OPTION 10-3) I

I Item I Function I Syntax

1 I Power On I "PWON"

2 I Power Off I "PWOF"

3 I RF ON I "RFON" I
I 4 I Ampl i fi er Fault Reset I "RSET"

5 I Status ... I "STA"

6 I Standby I "PWON"

I Table :J I
I STATUS -1NFORP'IATI ON FOR 1£::E-488 (OPTiON 10-1/2) AND RS232 (OPT! ON 10-3)

Item I Status' I Description

1 I Po\·,'E:R O~- I " ,. -. in ?O\.,fEK OFr condition.ir :-.mpI1Tler

2 I .~Jl PLI F1ER "TIMiNG I iwo '? ) ioiinu"te i','a rm- up condH. ion 2.7-::'er POW~R ON.\-

3 I ST.!l.NDBY I .!:.:iiDiifier in Si.::';W3Y condit ion f ..... _ ... transmitting) . I\ ; I:.J i..

4 I R::ON I Ali1~lifier t;G~s;::i~t;ng.

:- I SYN"Tf:..X ER?OR I Inv2.1id comr;;anc stri;)g sent by :=:iio't.e t eri;i1 it a1 .

I 7<
:J I 3E.';M CURRENT I 3e2.;n current ove;load a;npllj'"~er 7"ault.

* i I DUTY CYCLE I Duty cycle amDlifier fault.I

* 8 I PWS/TWT "THERMAL I Power supply and TWT therr.,al ampli7ier fault.

I * I I fault.
r

9 WAVEGUIDE PRESSURE Waveguide pressure amplifier
7<10 I .A, IR FLOW I A. i rfl ow amplifier faul t.
*11 I VSWR FA,ULT I VSWR ampl i fier fault.

12 I PARITY ERROR I RS232 ONLY (Option 10-3).
13 I FRAME ERROR RS232 ONLY (Option 10-3).

14 I OVERRUN ERROR RS232 ONLY (Option 10-3).
*Provided with A710/A750 Ampl i fi ers.
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Section 1. INTRODUCTION

1.0

1.1

Introduction

Scope of Manual

1.2

Th is techn i cal manual cant ains instruct ions 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 LogiHetrics, Inc., Plainview, New York USA. This manual
includes a general description of the amplifier, operating instructions,
theory of operation, maintenance, schematics, parts list and wire list.

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

Models:

Equipment Specifications

The following describes equipment specifications for the following

Table 1-1.
Table 1-2.
Table 1-3.

A230/240 Series TWTA
A330/340 Series TWTA
A350 Series TWTA
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TABLE 1-1
A230j240 SERIES TWTA

MEDIUM
POWER
AMPLIFIERS
A230/240 SERIES
10WATTSCW
1.0-18.0 GHz .

• General laboratory Instrumentation

• System Preamplifiers

• Threat Simulation

• Antenna Patterns Testing

• Component Testing

• EMC Susceptibility Testing

• Communications

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

r:
!":

r

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 lWTs. The TWT is fully protected
against power supply malfunctions such
as helix overcurrent.

~;:;;'!":I=4_

• Monitor-Digital Display
Standby
Faults
Helix Voltage/Current
Collector Voltage
Power Out (option 30) in Watts and
dBm

• Mode- Digital Display
Power On/Off
RFOn

• Controls
Power On
Power Off
RFOn
RFOff

LocaI Select

• Ease of Maintenance

• Designed to meet the safety
requirements of IEC-348 and
UndeJWriters laboratory of American
Standards

• Broadband Coverage

The l.cgimetrics 3.5" high A230 series and
the 525" high A240 series of medium pcl'Ner
microprocessor based instrumentation and
subsystem amplIfiers 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 controls and the operating
mode is displayed on an LED digital display.
Additionally, salient power supply voltages,
OJrrents and fault indicators can be displayed.

Each amplifier is remote controllable via the

LogiMetrics, Inc.
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(6) NOT TO EXCEED lAIR IN,
1----- 22.50 --~~.

OVEFlAU. LENGTH I I

RFINPUT
RFOUTPUT

a:
~
a:

o

[AJROUTe-<

16.S0[ : .. ~
AIR IN-

'::.-AiR IN

19.00

-AIR IN..,

TABLE 1-1 (Contld)

C=6
IllIIIDJ AlAIN

RF INPUT

II
RFOUTPUT

...
z

)
0
II:
u.

DllIJ]]] AIR IN

=
SERIES A

A230 3.50"
A240 525"

DIMENSIONS IN INCHES

A230/240 SERIES

Warranty: One full year from date of shipment non-prorated for
both the 1WT and power supply. - -

Model Frequency Min Min Max
Number Range Pwr Sat NF

(GHz) Out" Gain"
(Watts) (dB) (dB)

r: A230 SERIES-FULL RACK 3.50" H
A230/L 1.0-2.0 10 30 35
A230/S 2.0-4.0 10 30 35
A230/C 4.0-8.0 10 30 35
A230/X 8.0-12.4 10 30 35
A230/U 12.4-18.0 10 30 35
A230/IJ 6.0-18.0 10 30 35

A240 SERIES-FULL RACK 525- H

A240/L 1.0-2.0 10 30 35
A240/S 2.0-4.0 10 30 35
A240/C 4~0-8.0 10 30 35
A240/X 8.0-12.4 10 30 35

. A240/U 12.4-18.0 10 30 35
A240/1J 6.0-18.0 10 30 35

"Higher output power and gains available

Spurious: -40dBc (-5OdBc available)
IniOut Impedance: 50 Ohms

-,". IniOut VSWR: 2.5:1 Maximum
Residual AM: 1% Maximum (-4OdBc)(3)
RF Connectors:

Frequency Input Output
1.0-18.0 GHz Type N TypeN
Location: Front Panel Front Panel

Air Exhaust
Rear Panel

38 pounds maximum (17.3 kg)
38 pounds maximum (17.3 kg)

Intemal Forced Air
Air Intake I
Rear Panel

3.50" (88.9mm)Hx16S (419mm)Wx20.5"
(521mm)D Rack Mount (4)
5.25" (133mm)Hx16S (419mm)Wx20S
(521 mm)D Rack Mount (4)

Option 15
Option 18
Option 22
Option 30

Option 08
Option 09
Option 12
Option 13
Option 14

Option 04-XX Altemate Prime Power (2)
Option 07 Input Pin Diode Pulse Modulator with 40dB

isolation; 15ns rise/fall times
Integral Output Circulator (1)
Integral Input Isolator (t) .
RF sample of the output (~3OdBc) (1)
Chassis Slides for 19" Rack Mounting
Intemal Preamp for rated power @ less than 0
dBm input
Input Attenuator; 20dB Range (1)
RF InputlOutput Connectors on the Rear Panel
Intemal System Diagnostics ;
RF Output Power displayed on Digital Front
Parlel display (1)

Other options available (2)
NOTES
(1) Option may IffOld rated output power and gain
(2) CorrsuIt factory tor flatures and other Iunc:lions
(3) Typically -40dBc AM; ·5SdBc FJ.t
(~) Add Z' te de¢llor 1.: 8cnd
Speciflc:ations subfect te cnanqe withQut noliot

Weight:
A230 Series:
A240 Series:
Cooling:

A240 Series:

Dimensions:
A230 Series:

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

mwmm;i.i=Sl?;j~~~:;j&_a
Operating Temperature: 0-50'C (4O'C @ 10,000 Feet)
Relative Humidity: 95% (noncondensing)
Operating Altitude: 10,000 feet maximum
NonOperating Temp.: -20 To 70'C
NonOperating Altitude: 50,000 feet maximum

{.\.I ,';!,!, ; )h! t,., ~np!>~-:-i#!@}j§k~~.· -~....,_:""~~;r---.-..21'"'2B·~tm

Switchable 115 or 230 VAC, ±lO%,
Single Phase, 50-400 Hz, 750 VA maximum
Switchable 115 or 230 VAC, ±lO%, Single
Phase, 50-60 Hz,750 VA maximum

A.240 Series:

A230 Series:

!.-:-

. 121-03 Dupont Street. Plainview, New YorK '1803, 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
20WATTSCW
1.0-18.0 GHz

f
;

i'"

,.
I

r
i

{.-

I
t- .:

I
L:

l:--

1­/1J ......~r;'Y ~~~V!-.-::
-~

• EMC Susceptibility Testing
• Communications
• General Laboratory Instrumentation
• System Preamplifiers
• Threat Simulation
• Antenna Pattems Testing
• Component Testing

• Monitor-Digital Display
Standby
Faults
Helix Voltage/Current
Collector Voltage
Power Out (option 30) in Watts and
dBm

• Mode- Digital Display
Power OnlOff
RFOn

• Controls
Power On
Power Off
RFOn
RFOff
Local Select

• Ease of Maintenance
• Designed to meet the safety

requirements of IEC-348 and
Underwriters Laboratory of American
Standards

• Broadband Coveragy

i.I~:;,.:;:"_i1l~I,!~_wiE~ f-

The logimetrics 3.5" high A330 Series and filament, and grid power supplies, thus
the 5.25" high A340 Series of medium power providing stable operation and long fife for
microprocessor based instrumentation and the TWTs. The TWT is fully protected
subsystem amplifiers provide the user with against power supply malfunctions such
proven reliable instrumentation for a wide as helix overcurrent.
variety of test and system applications.The Optionally, the T'NTAs can be supplied
operation mcdes are seledable via front with complete input and output VSWR
panel push button controls and the operation protection. These medium power TWTAs
mode is displayed on an LED digital display. are compact and lightweight making them i,-'
Additionally, salient power supply voltages, ideal for bench operation or rack
c:urrents and fault indicators can be mounting. [,
displayed.

Each amplifier is remote controllable via the
standard IEEE-488 GPIB. Each amplifier
features complete regulation of the helix,
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DIMENSIONS IN INCHES

TABLE 1-2 (Cont 1d)

C=:>
()]]lIlI) AIR IN

0 RFINPUT

II
RFOUTPUT

~
z

I
0a:
u..

0IIlIIIl AIR IN

=. .
j

""~
"'I

:~ 1.48

-~..,

00

(6) NOT TO EXCEED .AIR IN
----- 22.50 ! !

OVERALL LENGTH

11--__ (6) 20.50 AIR IN I I \- 1.50

1 ~

,
•

'=-AIR IN

AlROUT-i ..

6.50
c

19.
[

AIR IN-
;-AIRIN

..

o
a:
<w
a:

RFINPUT
RFOUTPUT

SERIES A·
A330 3.50·
A340 5.25"

A330/340 SERIES

38 pounds maximum (17.3 kg)
38 pounds maximum (17.3 kg)
Intemal Forced Air
Air Intake Air Exhaust
Rear Panel Rear Panel

Reflected Power Cutoff VSWR Protection (1) (4)
A1temate Prime Power (2)
Input Pin Diode Pulse Modulator with 40dB Isolation;
15ns risetfall times
Integral Output Circulator (1) (5)
Integral Input Isolator (1) (S)
RF sample of the output (-3OdBc) (1)
Chassis Slides for 19" Rack Mounting
Internal Preamp for rated power @ less than a input
Input Attenuator. lOdS Range (1)
RF Input/Output Connectors on the Rear Panel
Internal System Diagnosis
RF Output Power displayed on Digital Front Panel
Display (1)

Other options available (2)
NOTES
(1) Optlan may ,lied rated output pawti and gain
(2) ComuIt f:Icloty tor features and other Iunc:llclOs
131 Typially -4SdBc AM: .55dBC FY
(-')~ III Models~. J:4OCJ
(S) Nor~11 on Model CJ
(5) Md r to d8g1l'I for ""\.. Band
S4l-:itlt alj",s subjea te change wittlout l'tCIliQ

Option 08
Option 09
Option 12
Option 13
Option 14
Option 15
Option 18
Option 22
Option 30

Option 03
Option 04-XX
Option 07

A33OI34O:

Weight
A330 Series:
A340 Series:
Cooling:

Operating Temperature: o.SO>C (40)C @ 10.000 Feet)
ReIa1ive Humidity: 95% (noncondensing)
Operating Altitude: 10.000 feet maximum
NonOperating Temp.: ·20 To 70'C _.
NonOperating Altitude: 50.000 feet maxim'um

(.{.!\ilhi;('I~ka)2i ,(.$f-.~-:::Bl~'Ri:J

Dimensions:
A330 Series: 3.50· (89mm)HX16.S" (419mm)Wx20S

(521mm)D Rack Mount (6)
A340 Series: 5.25" (133mm)Hx16's" (419mm)Wx20S

(521mm)DRack Mount (6)

Standard: Operating mode control and stanJs monitoring via
IEEE-4l38 GPIB.

)::2~Vjii[·'~1\11=~Jl&~'!!!'·~~·"'II:l~·~t!l~'~f·-:'ii"-~·i~~3

Output
TypeN
Front Panel

Input
TypeN
Front Panel

-40dBc (-SOdBc available)
so Ohms
2..5:1 Maximum
1,"0 Maximum (-4OdBc) (3)

Higher outpUt power and gamsavaila.ble

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

PRIMEPOWER= ..... ;.: -<~ .. '- . ".<:; J:,"... ..

A330 Series: Switchable 115 or Z30 VAC. ±10%, Single
Phase. 50-400 Hz. 750 VA maximum

A340 Series: Switchabte 115 or 230 VAC. ::10%, Single
Phase. 50-60 Hi.750 VA maximum

RF Connectors:
Frequency
1.0.18.0 GHz
Location:

Spurious:
In/Out Impedanca:
In/Out VSWR:
Residual AM:

Model Frequency Min Min Max
Number Range Pwr Sat NF

(GHz) Out" Gain"
(Watts) (dB) (dB)

A330 SERIES-FULL RACK 3.50· H

A3301L 1.0-2.0 20 33 35
A330/S 2.0-4.0 20 33 35
A330/C 4.o-a.0 20 33 35
A330/CJ 4.0-4.5 10 30 35

4.5-18.0 20 33 35
A3301X 8.0-12.4 20 33 35
A3301U 12.4-18.0 20 33 35
A3301lJ 6.0-18.0 20 33 35

A340 SERIES-FULL RACK 5.25" H

A3401L 1.0-2.0 20 33 35
A340/S 2..Q--4.0 20 33 35
A340/C 4.0-8.0 20 33 35
A340/CJ 4.0-4.5 10 30 35

4.5-18.0 20 33 35
A340IX 8.0-12.4 20 33 35
A340IU 12.4-18.0 20 33 35
A340IIJ 6.0-18.0 20 33 35

. .
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TABLE 1-3
A350 SERIES TWTA

MEDIUM
POWER
AMPLIFIERS

A350 SERIES
50WATTSCW
4.0-18.0 GHz

L

• General Laboratory Instrumentation

• System Preamplifiers

• Threat Simulation

• Antenna Pattems Testing

• Component testing

features complete regulation of the heHx,
filament, and grid power supplies. thus
providing stable operation and long life for
the 1WTs. 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 TWrAs
are compact and lightweight making them
ideal for bench operation or rack
mounting.

~2~J(:J·.·,,(..,\~_ I
• EMC Susceptibility Testing i -

• Communications

f.'

/.-
r_

I
(J~~C> l __

I

!
i,.

~i95\ll:1_

• Monitor-Digital Display
Standby
Faults
Helix Voltage/Current
Collector Voltage
Power Out (option 30) in Watts and
dBm

• Mode- Digital Display
Power On/Off
RFOn

• Controls
Power On
Power Off
RFOn
RFOff

Local Select

• Ease of Maintenance
• Designed to meet the safety

requirements of IEC·348 and
Underwriters Laboratory of American
Standards

• Broadband Coverage

The Logimemcs 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
operationa1 modes are selectable via front
panel push button controls and the opern.tion
mode is displayed on an LED digital display.
AcXfitionaJIy, salient power supply voltages,
currents and fault irxflCatOrS can be
displayed.

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

r------------------------------j ­
,

LogiMetrics, Inc.
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DIMENSIONS IN INCHES

A350 SERIES

);I#=s=~,:;{>t%~(~I~~~

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

hl=,/,t}~ l={JI:;==iJFti't :~?:%l:2~>*}f{ ..~
Standard: Operating mode control and status monitoring via

IEEE-488 GPIB.

rnFIim'm}!~~'·1;1§FE&~~~__
Operating Temperature: O·SO°C (40°C @ 10,000 Feet)
Relative Humidity: 9S% (noncondensing)
Operating Altitude: 10,000 feet maximum
NonOperating Temp.: -20 To 70°C
NonOperating Altitude: 50,000 feet maximum

t3·!\iil,i.(.]1~1:J1:J!(;Jj,'~tiEMiia

A350 Series: Switchable 115 or 230 VAC, ±10%, single
phase, 50-60 Hz, 750 VA maximum

-40dBc (-5OdBc available)
50 Ohms
2.5:1 Maximum
1% Maximum (-4Od8c) (3)

Option 15
Option 22
Option 30

Option 09
Option 12
Option 13
Option 14

Option 03 Reflected Power Cutoff, VSWR protection (1)
Option Q4.XX Alternate Prime Power (2)
Option 07 Input Pin Oiede Pulse Modulaor with 40dB

Isolation; 15 ns riselfall times (1)
Integral Input Isolator (1)
RF sample of the output (-30dBc) (1)
Chassis Slides for 19" Rack Mounting
Internal Preamp for rated power @ less than 0
dBm input
Input Attenuator; 20dB range (1)
Internal System Diagnostics
RF Output Power displayed on Digital Front
Panel display {1}

Other options available (2)
NOTES
(1)Option may etIed r.ad DlJlIlUl power and gain
(21Consult faacxy tor feaIlnS and other functions
(3)TypicaJIy~& AM: -55dSc FM
Specific:alions subject 1I2 d1ange wilhcul nallCll

Air Exhaust
Rear Panel

Output
Type N
Frant Panel

Input
TypeN
Front Panel

5.25* {133mm)Hx1SS {419mm)Wx22.5"
{571mm)DRack Mount
5.25* {133mm)Hx1SS {419mm)Wx20S
{521mm)D Rack Mount
38 pounds maximum (17.3 kg)
Internal Forced Air
Air Intake
Rear Panel

Weight
Cooling:

Dimensions:
A350/C:

A3501IJX

Spurious:
In/Out Impedance:
In/Out VSWR: .
Residual AM:
RF Connectors:

Frequency
4.0-18.0 GHz
Location:

Warranty: One full year from date of shipment non-prorated for
both the 1WT and power supply.

121-03 Dupont Street, Plainview, New Yeri< 11803, U.S.A. (516)349-1700. TWX: 7608152 LOGMETUC • FAX: (5161349-8552

-26-



LogiMetrics. INC

A230SER.C2 Technical Manual/A230/240-330/340-350 Series
Rev C/Page 2-1

Section 2. OPERATION

2.0

2.1

Opera~ion

Genera1

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 A330/34-0. If the amp1i fier, is to be rack mounted, the rack
mounting hardware must be installed. The amplifier requires 115 volts, single
phase 50-60 Hz ACpower.

The amplifier is shipped ready for 115 volt
operation. If the amplifier is to be operated
from a 230 Volt source, RESET lfne 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.
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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.

CAUTION

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
SWITCH TO THE OFF POSITION WHEN CHANGING THE RF
LOAD. THIS PRECAUTION SHOUlO BE OBSERVED EVEN 'IF
NO RF POWER IS ApPLIED TO THE RF INPUT CONNECTOR.

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

c. Depress AC line switch to ON position and LCL (LOCAL switch)
on front pane~l.

d. Depress PWR ON swi-tch 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.

e. Depress the RF ON switch. The LED display will indicate anRF
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.
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Table 2-1
Operating Controls, Indicators &Connectors - Front Panel

i,.
L.

Fig 2-2 &. 2-2A
Index No.

1

2

3

4

6

7

Control Indicator
or Connector

Line Power

Power ON

Power OFF

RF ON

LOCAL

TWT Monitors:
(Standar~)

a. Helix Current

b. Helix Voltage

c. Collector

d. RF Power
(Watts)

e. RF Power (dB)

Function

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

Controls the application of
filament power to the TWT and
initiates timing circuitry.

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

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).

Places amplifier in LOCAL mode of
operation. Illuminates to
indicate local operation. When
unit is in external computer
controlled 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.

Displays the actual TWT helix
current on the LED display.
Displays the actual TWT cathode
voltage with respect to ground.
Displays the actual TWT collector
voltage. Voltage with respect to
ground.
Displays the RF output in Watts.

Displays the RF output power in
dBm.
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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
-. signa1 input.

9 RF Output Connector A connector for applying the RF
signal output to a load.
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3.0

3.1

Section 3. THEORY OF OPERATION

Theory of Operation

Genera1

This section contains a simplified description of the operating
principle of a microwave amplifier. 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 cu~rent 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

I

I::' 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 el ectrons that are accel erated by the preceding
field. Therefore, the input RF signal interacts with the electron beam,
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 travel ing wave tubes usually
increases for higher gain tubes and decreased with increasing frequency (or
shorter wave lengths).

-33-



LogiMetrics, Inc.

A230SER. C3

Technical ~anual/A230/240-330/340-350 Series
Rev C/Page 3-2

! ,

t. ~~

r
t\

\ .

f .
f

i

,. ,
r
L

RF INPUT

RF OUTPUT

TOR
COLLECTOR
SUPPLY. COLLEC

r--
",- -

I "-
I '. r
I !

I 'l- I
I 'l-

I>-
HELIX I )0- f

I 'l- 1
~~ -HELIX -L I >- I

SUPPLY i >- I
r--O -- I >- f.'l-

I >-
(

I >- I

-L *" ANODE
I

I I
SUPPLY.

,- .-- r- I
r r-""I I
I 4~ r

F"rLAMENT
I I

'---- _.1
SUPPLY . CATHODE

FILAM.ENT

I
t ,

L
[
~.,

. -!
'.:.IJ

FIGURE 3-1

SIh~LIFIED BLOCK DIAGRAM OF TWT AMPLIFIER

A2301 A330AC03

r·· ..
L.

L
,._. . .. -- ----_..- -

::K- : APPLIES ONLY TO TWT CONTAINING·
-34-



logiMetrics. INC

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

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 linear 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
CONN~CTOR

Figure 3-3. RF Block Diagram

RF OUTPUT
CONNECTOR

-30dS

DC BLOCK

TO INTERFACE
ASSY A

1---+--+ TO MONITOR
RF POWER

l1;$r,
f

t
t
t
r
I
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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
directional
connector.

Port 2 of the circulator is then connected to the input of a 30 dB
coup1er, the output of wh i ch is connected to the RF output

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. I

L,

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 AIJI. The AC power is applied to AIT1 and
rectifier-capacitor network, through main switch AISl, 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 appl ied to the
secondary/auxil iary switching assembly AIA2 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.]

[1
l: .
L,

I
I.

A separate isolated secondary from AITI is applied to the filament
supply (part of the HV Assembly) AIA4 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 AIA2.

l
r

····:i
l.".i

AIA2U12 provides clock and drive signals with dead time to drive
the inverters at approximately 30 kHz. Added outputs of AIA2U13 with AIA2Q4
provides switching drive at approximately 60 kHz. Slow start is accomplished
with A1A2Q5 and AIA2C27. DC feedback from the HV Control Assembly A1A4
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control s the pul se wi dth of the output of U13. An i nh i bit si gna1 is also
provided from the HV Control Assembly AIA4. This inhibit signal (current
limited) is series connected to AIA2U7, AIA2U8, AIA2U9, AIA2UIO opto-couplers
and prevents any si gna1 input to FET driver IC s AIA2U8 and AIA2U7, and the
outputs of AIA2U12 drives opto-couplers AIA2U9 and AIA2UIO.

When a power on signal is commanded into the HV Control Assembly
AIA4 from the Interface Control Board AlAI, the filament circuit AIA4, through
an opto-~oupler, 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 AIT2
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 AIA2QS to allow the slow
start (minimum pulse width to maximum until the feedback signal takes control
of the pulse width) to come up.

AIA2Ql with AIA2CR4, AIA2L2, AIA2C3 and AIA2C4 are connected as a
sWitching regulator and apply voltage to the inverter circuit. The chopped
signal is then applied to AIT2. The AIT2 steps up the voltage which is then
fed back through a divider to AIA2Ul3 for regulation.

3.6 HV and Control Assembly AIA4

Input commandi from the interface assembly are current sources to
AIA4U12 opto-coupler. The power on function output of AIA4Ul2 is inverted by
AIA4U16 which in turn drives AIA4QS PNP transistor via anti-bounce circuit
consisting of parts of AIA4Ul6 and AIA4UlI which in turn drives AIA4Q4, AIA4Ql
and AIA4Q2 to provide the inhibit signal. The output of.AlA4U12 also drives
AIA4U7, and in turn AIA4U16 hex inverter with open collectors to drive the
AIA4U14 fi ber opt i c dri ver. The opto rece i ver AIA4U15 is connected to a
Darl i ngton pair of trans i stors AIA4Q6 and AIA4Q7 to pass an unregul ated
voltage from the filament bridge rectifier and filter cap to AIA4U17 SV
regulator. AIA4U17 in series with 2 diodes AIA4CR18 and AIA4CR19, provide the
approximately 6.3 VDC regulated filament voltage.

The RF ON/RESET function output pf AIA4U12 is inverted by AIA4U7E,
and AIA4U78 and is also applied to the input of AIA4U88. The leading edge of
the output of AIA4U7E is used to clock (reset) AIA4U9A or B if they were
previously latched by a fault. The output of AIA4U78 on the trailing edge (RF
OFF) with discrete components trigger AIA4U19A (4 second timer), the output of
which is applied to AIA4U8B. This insures that there is a 4 second interval
between RF OFF and RF ON in case of microprocessor control or computer control
malfunction.
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3.7 Collector and Helix Supplies

One AIT2 secondary is applied to a HV bridge rectifier AIA4CRI to
AIA4CR4 and is filtered by AIA4Cl and AIA4C2 with bleed resistors AIA4R2 and
AIA4R3. In series with the (+) output of this supply is a resistor zener
diode network with a fiber optic driver AIA4Ul. This network emits a fault
signal if the collector current exceeds approximately 150 rnA. 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 AIA4R13 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 AIA4U2, A and 8 then go to the interface assembly for processing and
display of helix and collector voltages.

The other AIT2 secondary is applied to a voltage doubler circuit
AIA4CR5, AIA4CR6, AIA4C6, and AIA4C7 with bleeder resistor AIA4R19 and
AIA4R20. The negative of this supply is applied to isolating resistor AIA4R13
and resistive HV divider AIA4R14, AIA4R15 and AIA4R24 which is compared to a
reference level set by trimmer AIA4R51. The error signal is amplified by and
compensated by AIA4U3 circuitry. The output is used as the feedback signal to
control the pulse width of AIA4U13 of the Auxiliary Switcher Assembly (A2).

The positive side of the voltage doubler circuit is feed through
AIA4R21 to a low 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
(low level AIA4U4A, high level AIA4U5) to sense excessive current possibly
drawn by the TWT. AIA4U48 is also connected to this divider and is connected
to provide current drive to the interface assembly for processing the helix
current display.

r
I
r

L,

!
L .-

3.8

3.8.1

Faults

Collector Fault

Collector Fault (overcurrent) creates an optical signal from
AIA4Ul into AIA4UI3. The output of AIA4U13 drives through AIA4U7C to AIA4UBA,
then to AIA4U9A and drives inhibit circuit for shutdown. AIA4Ul3 output also
presets AIA4U9B "0" Flip-Flop. "Q" output of AIA4U9B goes to AIA4UI6. This
output will drive an opto-coupler on the interface' assembly for status
i ndi cat ion. The "Q" output of AIA4U9A through AIA4U8B sets up a slow
start/inhibit signal and thereby latching off the high voltage. The "Q"
output of AIAU9A is "RED" with the output of AIA4Ul6B via AIA4CRl4 to drive
the inhibit circuit into inhibit mode during any fault.

('1
r.·:-:
j"
I
{. ..
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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 AIA4J6, AIA4U7E inverts this signal, this
output is appl ied to input of NORGATE AIA4U8A, and as with the collector
fault, the slow start/inhibit circuit shuts down the high voltage.

The output of AIA4U7E is also applied to AIA4UI6. 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 long time constant RC network, the output is applied to the (-)
input of an op amp AIMU4A. The (+) input of AIA4U4A is connected to a
potentiometer AIA4R52 which can be set, so that the trip will occur at a
predicted safe current level (max). AIA4U4A output pulls down the (+) input
of AIA4U5 comparitor, which drives the inhibit drive circuit as well as to
AIA4U7D input. The output of AIA4U7D is then applied to one input of NORGATE
AIA4U8A and as previously described sets up a slow start/inhibit signal latch,
as well as a status drive to the Interface Assembly. The fast (high current
surge) is sensed the same as the slow ci rcuit, but without the slow time
constants and is set up to a higher level of current for tripping. A pulse
stretching network is connected in the ci rcuitry surroundi ng AIA4U5, to
compensate for the quickness of the spike;

3.9 Switch/Interface Assembly, Theory of Operation
Reference: Schematic, Dwg. No. 106401, Rev. J

Interfac~and Switch Circuit, 330/IJ

The foll owi ng numbered paragraphs correspond to the numbered
blocks on the SWitch/Interface schematic Dwg. No. 106401. The p~ragraphs are
broken down to: Function Title; Inputs; Outputs and Description of Function.

L Function Title - I/O Port Decoding

Inputs - High order address bus, IORQ

Outputs - Port addresses 00-07 and IX (See Figure 3-4 for port
descriptions.

Description ,- Ul and U2 are 74LS138, 3 to 8 1ine
decoders/demultiplexers. U1 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 A12-A15
low ("0") or port number OX. U2 in turn receives the lower
order address bits to yield the least significant digit of the
port number (e.g., U2-12 is low when A15-A8 are as follows:
00000011 or hex 03) ..
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2. Function Title - Amplifier Control Port (03)

Inputs - Data bus, Decode 03 WR (wrlte)

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

Description - U4 is an octal O-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 lQ-8Q latch
accordingly. U3 is an open collector-high voltage output
inverter which commands other amplifier assemblies.

·3. 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 latch, which
receives various amplifier status at its inputs, 10-80, and
latches it onto data bus when decode 01 is low on the rising
edge of the RO (read) pulse.

4. Function Title - Timer

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

Outputs - 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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1-
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I

FIGURE 3-5

I
I/O PORT DESCRIPTION

# D7 06 05 D4 D3 D2 01 00

00 lCl Call HlX HlX PWR PWR RF RF READ
VlT VlT CURR ON OFF ON OFF

01 SUM/HlX THRM Call 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

IX lCl Call 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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5. 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 ampl ifier 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 1atched outputs are
applied to US system status port and U18. U18-8 goes to the
RST 7.5 1ine of the 8085 CPU on the CPU Assembly, it
interrupts the main body program. The fi rst step in the
interrupt routine is to look at the system status port and
determi ne whether it was an amp1ifi er fault or a switch
closure.

6. Function Title - Fault Receiver

Inputs - Sum/Hlx Flt, Thermal Flt, Coll Flt.

Outputs - TTL level version of above signals

Description - I.C.'s U21 and U22 are dual _opto-couplers used
to isolate the faults coming from the amplifier. The opto­
coupl ers convert an open call ector output to a 0-5V TTL
compatible signal. The faults are coded as such: Sum/Hlx Flt
is a negative going pulse, if the Interface Assembly receives
only this pulse then the amplifier has a Helix Fault. If
Thermal Flt is active with this pulse, then the amplifier has
a thermal fault. Likewise, if both Sum/Hlx Flt and Call Flt
are active then there is a.collector fault.

7. Function Title - "Watch Dog" Timer

Inputs - Decode 07.

Outputs - Relay open or relay close (Monitor Flt)

Description - U23, an LS123, is 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 can active low,
inverted at U3, therefore no current through the coil of Kl,
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 Flt signal.
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8. 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 0 to
-100 mV from the RF detector to a voltage of 0, to U12.A, B
and C are buffer ampl ifiers which converts the floating
samples of the amplifier power supply to referenced voltage of
o to +5V.

9. Function Title - Analog-to-Digital Conversion

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

Description - U13, an AD7502, is an analog multiplexer which
selects one of the four amplifier parameters to be Converted.
The Multiplexer is addressed by two-bits from U4 when the
corresponding switch on the front panel is depressed. U14 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 usee, the converted
voltage may be read via port 02. A precision reference is
appl ied at U14-9 to establ ish· a scale factor.

10. 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 U18-6 and sets U17­
4. The closure pulse generates an interrupt and the interrupt
routine will read port 00 (U15) and detect that U15-8 (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 UI0-9. -

r
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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/O ports. The 808SA 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 UI0. The PROM
socket is memory mapped starting at location 0000. The 8085A CPU jumps to
this starting location on power-up. lK of the RAM is provided on-board for
scratchpad and program development.

3.10.1 Serial Interface

The WD82S0 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/O system and requires eight ports to access ten on-chip registers. The
second serial port, called the DEBUG port, is implemented by the 808SA 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/O 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
controll er may also be programmed to be a GPIB Tal ker/Li stener.

3.10.3 Buffers, Drivers and Transceivers

The CPU Assembly' is fully buffered at every I/O 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 transcei vers, capabl e of dri vi ng fi fteen more GPIB
devices. The GPIB drivers may be used in open-collector mode.

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

LogiMetrics prOVides a rear panel switch to select addresses and
addressing modes.

-47-



l
1--­
I:

i:
i

L

,
r

e ,....
:a::: r
o l.,
o
-l
rn f>·-~

..I t­
<U

·z
o
I- lli'~O:~.,
Z ....,
::J
U-.

./.

I
!
t ..

1~

· -ID
• Iia)

·w
a:

,::J
;C!J
· -u..

o
a)
a)

<.....
o
a)

CII
<

~

o
o
<

co 'co co -lco
::J co ::J o ::J
CD w iii a: CD

a: I-
< e z
l- e 0
< < 0e

10 -.., ..,

,
'!'I'

t t
..

-
~ 1- t ' "" i' " I'

J:

a. 0 C\l -l ,
a) < CD- ... re CII r-C - ~c - I a: a.:: co w C!J

T a: a)

I'

I'

a:: ~ :a::: :E,.. w 0 CD r-C < :a:::
"- co a: VI a: ...

::J a.

1-
1

~
I.!J Ie ,_no0
0

<w

+ 10
co -
0
CD

r,
~

: l t t

"- J. U W l1' 1frol )( ~ 10/ lot~ "H If X')f l"t.... ...., -

LogiMetrics, Inc. Technical Manual/A230/240-330/340-350 Series
Rev C/Page 3-16

A230SER.C3

a:: a:: ~ -
... ·0 0 a:

0
od a. ... ... ...::J 0

,.. 0 0
-l a: w C!J C\l W 0
< a:: z ::J a)

Z W- W Z CD C\l Z CD z
a: ... 0 W I 0- Z
W e co a. 0co z 0 ....... a: 0 C!J 0

-48-



LogiMetrics. INC

A230SER.C3 Technical Manual/A230/240-330/340-350 Series
Rev C/Page 3-17

3.10.4 On-Board Address Decoders

The address decoders put the on-board PROM starti ng at memory
location 0000. On power-up and reset, the CPU begins executing at the first
PROM location. The lK RAM is located at 3COOH to 3FFFH. The TMS 99l4A GPIB
controller is mapped at I/O ports 30H to 37H. The DIP switch is read at port
34H. The TMS 99l4A 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 (AlAI), and the Display
Board (AIDSl) are interactive and require extremely sophisticated test
equi pment to debug an troubleshoot. Fi el d maintenance of these assembl i es
shaul d be done on a board 1eve1 bas is. The fo 11 owi ng 1i st descri bes the
symptom and the recommended board to be replaced.

Board Number Symptom Corrective Action

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

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

A3 No operation from 1oca1 Replace CPU Board
control panel nor computer
commands.
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Section 4. MAINTENANCE

4.0

4.1

4.1.1

4.1. 2

Maintenance

Assembly and Disassembly Procedures

Removal of Cover

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 A1A2, 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: All 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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I Equipment I Number I
Digital Multimeter 2

HV Probe Calibrator 1

Resistive Load Box 1

Variac 10 Amp 1

Current Probe 1

0-300 VDC Supply @ 3A Capacity 1

Test Fixture 1

4.3.1 With no power applied, measure leakage resistance from AIA2C9 (t)
and AIA2C9 (-) to chassis also drain (case of AIA2Ql) to chassis more than or
equal to 10 megohms. Measure from (t) case of AIA2Q2 to (-) case of AIA2Ql
approximately 20 kilohms. Measure from (t) AIA2C9 to (-) AIA2C9 approximately
50 kilohms.

4.3.2 Remove plug from AIA2, AIA2J3. Remove plug from AIA4J2. Connect
test fixture into AIA4J2. Remove plug from AIA4J3 and connect resistor load
box to AIA4J3.

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 SI
into the "ON" position. Monitor (t) and
t-) 12V supplies, pin 2 and 6 to pin 1 GND
of AIA2Jl across AIA2CI0 and AIA2Cll.
Monitor each of the isolated +12V supplies.

4.3.3 Monitor t15V supply across input to preamp on assembly AI. 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 +/- O.3V
15V +/- O.3V

NOTE: Operation of fan, circulating air from
inside to out.
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4.3.5 With oscilloscope, check output of A1A2U12, pins 11 and 14.

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

Inhibit signal A1A4E8 from either emitter of A1A4Q1 is
approximately (-)11 VDC.

4.3.6 With oscilloscope, note no drive at gate to source of A1A2Q2 and
AIA2Q3 (across) AIA2VR6 and A1A2VR7). A1so note emitter of AlA2Q4 is at
approximately ground potential and that there is no drive to A1A2Q1 (across
AlA2VR9) .

4.3.7 Check that there is no fil ament vol tage across 5 ohm lOW load
resistor (resistor load box) or from pin 1 to pin 2 of A1A4J3.

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
AlA2Q2 and A1A2Q3.

Inhibit signal reads approximately +12 VDC AIA4E8. At positive
end of helix supply, junction (AIA4R21) 470 ohm, (A1A4R43) 390 ohm, and
(A1A4R39) 3.9K, inject a positive voltage 0-10 VDC monitoring the current into
this network set at 5 mAo Adjust (A1A4R49), 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 A1A4R52 fully
clockwise, increase input voltage (0-10 VDC) until 12 rnA {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 A1A4E8 is approximately -10 VDC.
Reduce input voltage to zero.

4.3.10 With an oscilloscope, monitor gate drive on AIA2Ql.
fixture, place RF ON switch to the RF ON position. Note: Fault
{reset} inhibit signal A1A4E8 is at +12V. Slow start signal A1A2Jl,
now at logic "0" (OV).

NOTE: Slow start of drive signal to gate of AIA2Q1
from minimum pulse width to maximum. With
potentiometer A1A2R9, set maximum pulse
width to 60% {at approximately 60 kHz}.

On test
clearing
pin 4 is
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4.3.11 Short AIA4TPI to ground E9 (effective input to AIA4U4). Increase
input current to 40 rnA. St AIA4R53 CCW until helix/sum fault is just
indicated. Remove input current.

NOTE: Inhibit signal AIA4E8 emitter approximately
-lOY and slow start signal at a logic WI"
(5V). Remove ground at AIA4TPI. On test
fixture, press reset, helix/sum fault should
be extinguished.

r'

I

4.3.12 At (+) end of collector supply, apply 0-20V supply across (+) to
AIA4R4 and AIA4R3 and (-) to AIA4El4 collector output. Slowly increase power
supply and note that the current, the coll ector fault and hel ix/sum fault
illuminate is greater than 130 rnA, and less than 160 mAo Select RX (A1A4R81)
to adjust this trip.

r
f
L,

4.3.14 With a clip lead, short out (A1A4J6, 1 and 2), thermal fault and
helix/sum fault should light up. Remove short and press reset.

Reduce power supply to zero and press reset on text fixture.4.3.13

NOTE:

NOTE:

Fault indicator extinguishes.

Fault indicator extinguishes.

4.3.15 Inject a -4.75V signal into A1A4U2 Pin 2 and adjust A1A4R30 for
helix metering on test fixture, reads 4KV (.08mA).

NOTE: Selector switch to collector metering.

4.3.16 Inject a -4.75V signal into AIA4U2 Pin 6 and adjust AIAR32 for
helix metering on test fixture, reads 4KV (.08mA).

NOTE: Selector switch to hel ix 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 AIA2J3 to HV test fixture. Connect plug from AIA2J3 into
HV Test fixture as shown in Figure 4-2.

i
L .

L
[

4.4.2

4.4.3

On test fixture, put RF ON switch to RF ON position~

With scope monitor emitter AIA2Q4 (AIA2TP4) to ground.

r"" ..t ~

Lj
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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
AIA4 Assembly, adjust AIA4R51 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 GNO 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 (AIA4R32) so that
meter reads .076 rnA (3.8KV). Switch to collector voltage on test fixture
adjust (AIA4R30) so that meter reads nominally .038 rnA (approximately 2KV) to
coincide with collector to ground potential.

4.4.7

4.4.8

Put RF ON switch to RF OFF.

NOTE: HV decreased to zero.

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 AIA4J2 from high voltage assembly).

4.5.0 Connect ribbon cable from interface assembly front panel to AIA4J2
high voltage assembly.

4.5.1
LED ON.

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

4.5.2 Press Power ON and note filament voltage across filament load on
H.V. load test fixture and display r~ads 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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Press RF ON and note switching waveform at TP4 of auxiliary switch
Display should read RF ON.

,
l
! .
i

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 rnA,
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.

I
L
i

r
1

i
I ,

4.6.2 Increase variac while monitoring the cathode potential until there
is 320 VDC across bridge rectifier in test fixture.

4.6.1 ~ Press RF ON and waveform at TP4 of switcher should return and £8
should go from -lOY to +IOV approximately, and display should read RF ON.

4.6.3 Check TWT data sheet for specified cathode voltage, adjust RSI for
approximately 3.9 KV (IJ) or specified cathode voltage. Press helix voltage
on front panel. Adjust AIA4R32 so that front panel metering agrees with high
voltage probe measurement.

r
I

f1
r
l.,

Switching waveform goes to a volts and E8
goes to (-IOV) and stays there. Display
should read helix overcurrent and RF OFF
LED illuminates.

NOTE:

4.5.9 Press RF ON waveform on auxi 1i ary switcher returns and E8 goes
from -lOY to +IOV approximately, and RF ON LED illuminates.

4.6.0 Set power supply to approximately lOY 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
(-IOV) and stays there. RF OFF LED illuminates
and display reads collector overcurrent.

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

l

L,
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4.6.5 Press collector voltage front panel. Adjust AIA4R30 so that front
panel metering agrees with the actual collector voltage.

4.6.6 Press helix current and adjust AIAR49 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 vari ac down and turn test fi xture OFF. Turn uni t OFF by
pressing PWR OFF and turn OFF Breaker 51. Disconnect test fixtures and remove
dummy load.

4.6.8 Connect TWT to J3 of high voltage control board and connect PI of
harness to A2J3 of auxiliary switches assembly. Terminate input and output of
amplifier.

4.6.9 Turn on supply, 51 Breaker press power ON - countdown 120 seconds
to standby begins. After time out, press RF ON.

Display should read RF ON.

Display readings if I/O band:

Collector Voltage is pressed --- 1.94 KV
Helix Voltage is pressed ------- 3.90 KV
Helix Current is pressed ------- 1 to 4 rnA

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-V

Example: Cathode Voltage = 3 KV
Anode Voltage = -400 V

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 amp1ifi er and 20 Watts, +43 dBm for the A330
amplifier. Both model amplifiers have a saturated power capability of more
than +3 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 capabil ity of at
least +20 dBm to supply sufficient power to drive the amplifier into power
saturation.

CAUTION

DO NOT OPERATE THE AMPLIFIER
WITHOUT AN OUTPUT RF TERMINATION.

4.7.4 Connect all AC power and RF test equipment to the amplifier. Turn
power QN 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 sl ightly readjust
the helix voltage if gain difficulties are
experienced at the band edges.

RF Noise Measurement

1

I
f
f
~ .
~ .

,
t
!

f .

Lt.j

4.7.5
shown.

Refer to Figure 4.3B and arrange the RF measurement equipment as
t·

'··.·.:·'..

~: ~?

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 mW)

I
I
r
~ ..

t-,
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FREQUENCY
COUNTER

INPUT PWR 1----,
METER

RF SIGNAL
SOURCE

CAPABLE OF +20 dbm

... _..

~

fl rl n.
RF· 10 db

P
10 db

VARIABLEP DIRECTIONAL DIRECTIONALINPUT COUPLER COUPLER ATTENUATOR

AMPUFIER
UNDER
TEST

30 dbRF 30 db
P tJ HIGH POWERP DIRECTIONAL DIRECTIONALOUTPUT COUPLER COUPLER RF LOAD

U LJ
;--

..a .
-co

<'oc.. ...-

T I
OUTPUT

IPWR SPECTRUMMETER.
ANALYZER !

FIGURE 4.3-A

TYPICAL RF MEASUREMENT
. TEST- SET UP

A230/33OAC08

. Jta. DISC ItO. 70/1

L- _
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;

I:'
I ..
j.,".;

r

l
r

r
I..
L:... ••:

RF'
INPUT

AMPUFlER
UNDER
TEST

]
50 n
RF
TERMINATION

RF" 30 db h HIGH POWER
OUTPUT ] DIRECTlONAL ~ RF

COUPLER . LOAD
U '----~-'

10 db
PAD

RF
MIWWATT
. METER

FIGURE 4.3-8

NOISE POWER
TEST

A2.30/330AC09

m. DISC IlO. 70/1
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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 Di sconnect the mill iwatt 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
vo ltage.

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 RIG 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 lW out (30 dBm) as
indicated on Ext power meter. Adjust RIG on interface board to read 30 dBm.

4.8.5 Repeat if necessary and scan RF band and balance R14 and RIG for
a balance across RF operating range.
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Section 5. TROUBLESHOOTING DIAGRAMS

5.0 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'

Required Equipment

1. DMM with current metering
2. Power Supply 0-20V 100 rnA
3. Oscilloscope
4. High Voltage probe with meter to5 KV

Top Cover Removal

'i

5.3 Troubleshooting Diagram Index

I 1. S. NO. I TITLE I
1-1 thru 7-1 Preliminary Calibration and Logic

Troubleshooting Diagram (No. H.V.)

8-1 thru 19-1 Inhibit Troubleshooting Diagram

20-1 thru 23-8 Slow Start Troubleshooting Diagram

24-1 thru 26-7 Helix Fault with H.V. Troubleshooting
Di agram .

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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f

Unplug' connector Pl from AlA2J3.

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 7 Check line cord,

selector card, power
cord connector assy.

Yes

TS 1-3
Before continuing, check all auxiliary
voltages Ul through U6.

Yes

."

fuse, line
switch, line

i
I

I
L;

f'

TS 1-1/1-3. preliminary Calibration & Logic Troubleshooting Diagram I
(No B. V.)

L
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TS 2-1 TS 2-2
LOCAL switch illuminates -----)-+" Press LOCAL switch on front
on front panel. No" panel. Check all ribbon

connectors on AlAl, AlA3, AlA4.
Refer to paragraph 3.37.

Yes

TS 2-1/2-2". preliminary Calibration & Logic Troubleshooting Diagram
(No H. V.)
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TS 3-1 >~ TS 3-2
Press PWR ON switch front Press PWR ON switch again.
panel switch illuminates No Refer to TS 2-2.
Read out views PRW ON
timing 120 seconds.

Yes

TS 3-1/3-2. preliminary Calibration & Logic Troubleshooting Diagram
(No B.V.)

i.
i·"
I

F~

L,
10...1

L
r'
l,

L
!

L
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Yes

TS 4-2
Check for wave form at AlA2Ull pin 5 & pin 7 to sources
of AlA2Q2, Q3.

TS 4-1
Once timing is complete, check with scope at gate
AlA2TP5 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 0 out~of-phase.t No

Yes

TS 4-3
Check AlA2Ull, AlA2VR6,
AlA2VR7, AlA2Q3, AlA2Q2
& that AlA2K2 is not
shorted.

Yes

\11
TS 4-4
Check for wave forms at AlA2U9
pin 3 & AlA2UlO pin 3 to GND.

No Yes

-'

TS 4-5
Check AlA2U12.

'vTS 4-6
Ch~ck inhibit signal" at AlA2Jl
pin 5. Is it approx +12V.

TS 4-7
Check inhibi't cireui t.
Refer to TS 8-1.

i Ye~
TS 4-8
Check AlA2U9, AlA2UlO.

Yes

'v .
TS 4-1/4-8. ' Preliminary Calibration & Logie Troubleshooting Diagram

(No Ei. V.)
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~ .

Yes

TS 5-2
------------~> C~eck for a slow start signal

of approx +5V @ AlA2Jl pin 4.

TS 5-1
Check for wave form
@ AlA2TP7 to GND.
Is there a wave form?

No Yes

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

TS 5-3
Check AlA2Q5, AlA2CRll.

No

i ~,

I .

-"

i
l.

I '
l

TS 5-1/5-4. Preliminary Calibration & Logic Troubleshooting Diagram
(No R.V.) L
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,
r·r
I

form of approx lOV at 50 KHz
rs 6-1
Jepr ess RF ON switch. Check for wave
Hith a duty cycle of approx 60%.

TS 6-2 1No TS 6-3 TS 6-4
Check for wave ) Check for wave -->? Check' for wave form
form @ AlA2U8 No form @ AlA2U7 No @ AlA2U13 pins 14, 11.
pin 6. pin 3.

Yes No

\11 \ II
TS 6-5 TS 6-6
Check AlA2Q4, CRIS, Check for slow start signal.
CRl4, CRl3.

No Yes

TS 6-7
\11

TS 6-8 \V
~heck AlA2Q5, C27, R9. Refer to slow start TS 20-1.

_. Yes I
TS 6~9 ~ TS 6-10 TS 6-11
Check for inhibitl No >Replace AlA2U7. Refer to inhibit TS
signal@ AlA2Jl ,_Y~.e_s ~) 8-1.
pin 5.

,~Yes

TS 6-12
Check A1.A2Ql, 0R9, 08. (If FET is' replaced, replace C:R3).

Yes

to
TS 6-1/6-12. preliminary Calibration & Logic Troubleshooting Diagram

(No H.V.)

j-.

f'

I...
1=-::.

i.. ·•
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Depress PWR OFF button.

Technical Proposal/A230/240-330/340-350 Series
Rev C/Page 5-8

'"r"
!

t- .

L;

,..:

I
I.".'

t
""I
.. ".

' ..:.

r:
l'o.J

I'
i
I ,

L

TS 7-1. Preliminary Calibration & Logic Troubleshooting Diagram
(No B.V.) ,

-71-



i ~.

L

LogiMetrics. INC

A230SER.C5 Technical Proposal/A230/240-330/340-350 Series
Rev CjPage 5-9

TS 8-1
Normal inhibit signal (no fault) is -ll.5V.
For inhibit or fault +11.5V, measure @
AlA4E8 to GND.

_0

TS 8-1. Inhibit Troubleshooting Diagram
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I.:
t

~
~. -

TS 9-1
To troubleshoot a fault or inhibit
condition when no fault exists.

TS 9-1. Inhibit Troubleshooting Diagram

['

r '
r

i '
I :

p
'".-t:

r

l.
r
l i

Ll

['

L

[:

L
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TS 10-1
AlA4E8 measures approx -12V. Measure voltage at anode
of AlA4CR9. Does the voltage measure approx -11V?

No

TS10-2
Check AlA2Q2.

Yes

TS 10-1/10-2. Inhibit Troubleshooting Diagram
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l~
TS 11-1 TS 11-2
Measure voltage at --------;7-:l- Is there a positive voltage
cathode of AlA4CR9. No present at AlA4US pin 3.
Does this voltage
measure approx +11.SV?

Yes

TS 11-3
Check AlA4US

Yes

TS 11-5
Check voltage reference
AlA4VR4 & AlA4R5 3.

No

TS 11-7
Check voltage reference
Al.A4VR4, RS 2.

Yes

No

TS 11-4
Is the voltage at AlA4U4
pin 12 approx f12V?

No

TS' 11-6
Is there a positive voltage
at AlA4U4 pin :2.

Yes

TS 11-8
c..'1eck AlA4U4.

r
1-

r
!

r
t .".

( .

I

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

I:'
t ..~_
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TS 12-1 -------7-3> TS 12-2
Measure voltage at No Check AlA4Q4.
collector of AlA4Q5.
Does this voltage
measure approx -.7V7

Yes

TS 12-1/12:"2. Inhibit Troubleshooting Diagram
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L.

TS 13-1 TS 13-2
Does the voltage at base ~~ Check under voltage protection
of AlA4Q5 measure approx No circuit consisting of AlA4Q9, Q3,
-2V? VR6, VR3. Also check AlA4Q5.

Yes

TS 13-1/13-2. Inhibit Troubleshooting Diagram

f
t ..
!

f '
! .

L
r;
( ,

r'
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TS 14-1
Does the voltage at cathode of AlA4C.~4.measure approx +5V? ------~

l·yes

, TS 14-2 . :7 TS 14-3
Does the voltage of Yes Check AlA4Ull, U16B
AlA4U16 pin 2
measure approx +5V?

No

JYes

TS 14-5
Check AlA4016A

No

TS 14-4
Does the voltage at AlA4U12
pin 7 measure approx zero V?

1No

TS 14-6
Check that AlA4U12 pin 2
is low.

TS 14-7
Refer to paragraph 3.37.

TS 14-1/14-7. Inhibit Troubleshooting Diagram
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i.
{-..:

i
!

TS 15-1 -------~"7' TS 15-2
Does AlA4U9A pin 4 Yes 7' Check AlA4U9.
measure +5V?

No

TS 15-1/15-2. Inhibit Troubleshooting Diagram

{ -

!

I.·'
I
1 .

t

L

l
['
" .. :

I
/., .

,.
1
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TS 16-1 ~~ TS 16-2
Does voltage at Yes Check ALA4U8
AlA4U8 pin 1
measure zero V?

No

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

•

~;e;6~~ltage at AlA4U8------N-O----~>~~e~~-itA4U7,AlA4U13.
pin 2 measure zero V7

TS 16':"6
Does voltage at AlA4U8
pin 13 measure zero V?

No

TS 16-1/16-6. Inhibit Troubleshooting Diagram
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[-;
t -~:

j

f -

f ­
I

!

TS 17-1 ~~ TS 17-2
Does the voltage at Yes Check AlA407.
AIA4U7 pin 9
measure +5V?

r ­
i:
L

i :
L

F, .
"'- ..-.:

r
I

TS 17-1/17-2 Inhibit Troubleshooting Diagram

L
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TS 18-1 -------3-~TS 18-2
Does AlA4U16 pin 9 No Check AlA4U16.
measure +5V?

Yes

TS 18-1/18-2 Inhibit Troub1eshoo~ing Diagram
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Yes

TS 19-1
Check AlA4U19, 010.

Technical Proposal/A230/240-330/340-350 Series
Rev C/Page 5-20

{

I
t...;

f
V·
{ .

f.<
f'
I

I
L.

r-

TS 19-1 Inhibit Troubleshooting Diagram
\ .:
I '
t··.'
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TS 20-1
For slow start to begin, the
voltage at AlA4Jl pin 4 will
go from +5V to zero V.
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TS 21-1
To troubleshoot an inhibit slow
start when one is not desired.

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

~
[
t-

r
t- .

i-'
I

[
f

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

r:
L:i

r)
ti

r'
( ,

l ,

TS 22-1/22-2 Slow Start Troubleshooting Diagram-85-
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TS 23-1 -------7~TS 23-2
Does AIA4018 pin 3 No Check AlA4CR22, 018.
measure zero V?

Yes

TS 23-3 3=> TS 23-4
~:

Does AIA4018 pin 4 No Check AlA4U8, U19, 010, U12.
measure zero V:

11Yes

TS 23-5 TS 23-6
Does AIA4U18 pin 5 Check that an RF ON. signal
measure zero V7 of zero V is present at

A.LA4U12 pin 3, if not refer
to paragraph 3.37.

Yes
No

TS 23-7
Check AlA4U18.

TS 23-8
Check Ull. Also check
for a PWR ON signal
of zero V @ AlA4U12 pin 2.

TS 23-1/23-8 Slow Start Troubleshooting Diagram
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I .
! .-

i .,
,

24.0 H.V. Testing and Troubleshooting

An H. V. load will be needed when troubleshooting to be
sure tube is not damaged.

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

A 1A4J3~

CD ( filament

0 ( cathode 3.9kv

2kv
.

(2) ( collector

" ground
chassis· ····r
ground

50hm
10w

18.2k
400w

390k
SOw

['
I,
t,:. I

i" :,
j .

L

L.
f· ~··:'··. ~.

\ ,

j-
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scope

TS 24-2
______~~ Check for shorts to GND from

Yes cathode & filament connections.
The resistance of the load should
be measured.

1
fault occur
RFON is de-

TS 24-4
Does the voltage exceed 4.1 KV1
Refer to TS 25.1.

Yes

TS 24-3
Measure with an HV scope probe and a storage
to ensure that the cathode voltage does not
exceed 4.1 KV. Does the helix fault occur

- before the voltage reaches regulated output?

INC

TS 24~1

--Does helix
every time
pressed.

Yes No

TS 24-5
Check for reference
voltage @ AlA4VR4. Check
AlA4B3. Is feedback
voltage present?

TS 24-6
Check voltage potentiometer
AlA4R51, U3, VR4 & all asso-

·ciated components.

I
i

·1
I
I
;
!

Yes

TS 24-7
Check AlA2Ql.

No

TS 24-8
Check AlA4U3 & all related
components including voltage
adj. potentiometer RSI.

I

I
V

No

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

['

·f·--'
'.

f ,

TS 25-1
Check that fast o.c. IC AlA405 pin 3
is at approx 5V and that slow o.c.
AlA4U4 pin 2 is at approx 2.5V, if so
check AlA4R43, R42, 05, 04.

TS 26-1
1

Adjust AlA4R53 to get 5V
at AlA4US pin 3 and adjust
AlA4R52 to get 2.SV at
AlA4U4 pin 2.

TS 25-1/26-7 Helix Fault with H.V. Troubleshooting Diagram

[
'1

i

L
r~

L
[l

L
[
.

,.:

1

L
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TS 27-1
This test is performed with tube
connected and all other circuitry functioning.

TS 28-1
Jr

TS 28-2
Does thermal fault occur >~ Check tha t +ISV to fans is
before RF ON is depressed? No measured at AlE3 (located

inside rear of unit on chassis)
to GND.

No

TS 28-3
Check AlA203.

Yes

TS 29-1 .
Check connection between the
thermocouple & AlA4J6 pin 1.
should measure zero volts at
Check the~mocouple on tube.

N.C.
It

pin 1.

Yes

TS 28-4
"Check to make sure both fans are
operating & that the air passage
is clear & the thermocouple on
the tube is operatIonal &
accurate.

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 AlA2Pl.

TS 31-1 TS 31-2
First check to see if a ----->~ Check that A1A3U14 pin 2, 3,
light signal is present NO is low or zero V. Check U16 U7A,
on the light fiber by un- U12 for a PWR ON signal.
plugging it from AlA4U15
with the front panel.
Display reading PWR ON or
RF ON or STANDBY. Is the
light fibre illuminated.

Yes

TS 32-1 ~ TS 32-2
Check that AlA4UlS pin 8 No Check AlA4U15.
is pulled down to GND when,
light fibre is inserted
into U15 ..

lyes
TS 33-1
Check for AC voltage from Tl.
Check Zl, C29, Q6, Q7, 017,
CRlS, CRl9.

TS 30-1/33-1 N%r Low Filament Voltage Troubleshooting Diagram

r
I

"i
f
{ :

[

' ·.1.' ,

-:-j

F:

i-'
I,
i '

r:
l
eo'

j

t
"

;:;

I"

f!
) "

\. .

i.
!

!'

L
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CAUTION

Check AlA2TPS to source of.
AlA2Q3. All should have
KHz. If not, refer to

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

TS 34-1
Check AlA2TP7 to source of AlA2Ql.
AlA2Q2. Check AlA2TP6 to source of
drive Q1 at 50 KHz and Q2, Q3 at 25
preliminary calibration TS 1-1/7-1.

TS 35-1t "" TS 35 2
Voltage across R37 (E4,---H-i-9-h--7"~If ou~put cathode voltage is
E7) should measure approx. low & voltage across R37 is

. 150 VDC. Is voltage correct? high, check AlA2Q2, AlA2Q3.

Yes
L.-------7~TS 35-3

Low If output cathode voltage 1S
low and voltage across R37 is
low check cathode voltage.
Check setting on AlA4R51.

--
TS 36-1 TS 36-2
Similar waveforms should ~~ Check Q2, Q3. Check snubber
appear across Q2, Q3 of No circuits consisting of VR2-VR5
approx 350V & approx Cl, C2, Rl6-Rl9, CRl6, CRl7.
duty cycle.

Yes

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 THROUGHOUT COLLECTOR
FAULT CIRCUIT TO LIGHT FIBRE.

TS 38-1
. Disconnect light :eiber pipe connected to A.lA4Ul. Does collector
·fault occur with dummy ~oad connected?

~ ~ ..-

f

f'

f"

[,
Yes

TS 39-1
rCheck AlA4013, R69.

No

TS 38-2
Check AlA4UlVRl, R77, RBl,
C3 and light tiber.

[

L:

r
l.i

TS 38-1/39-1 Collector Fault with H.V. Troubleshooting Diagram l..
L
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TS 40-1
Attempt to adjust AlA4R32, RJO, R49
to acquire proper reading of meters.

1
TS 41-1 ----.~ 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 SV.

TS 42-1
Check AlA4U2j R32.

TS 43-11 .
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 Inaccurate Metering with R.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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====== =================================================================
BUILD/TEST

NUAL REQUEST FORM
A330/C 097100

!=======!===========!=====!==================================!=========!
!! !! ! MANUAL !

SIZE DRAWING # P/L DESCRIPTION FOLD

!=======!=========== =====!==================================!=========!
8 130003 FAMILY TREE **
E 106389 SCHEMATIC AUX SW **
E ·106392-2 SCHEMATIC H.V. CKT **
D 131007 SCHEMATIC INT/SW **
E 131011 SCHM INTERCONNECT A330 C **
8 131027 SCHM CAP BD **
D 106394-2 ** ASSY CKT CARD H.V. **
D 106397 ** ASSY CKT CARD CPU **
C 106404 ** ASSY CAPACITOR CARD **

':''':. 8 106430 ** ASSY 5 VOLT REG **
C 106461 ** ASSY ANODE BD **
B 106550 ** ASSY SURGE LIMITER **
C 107219 ** ASSY CKT CD DISPLAY **
D 137016 ** ASSY INT SW **

**

!======================================================================!
I I. .

REQUEST J.F.S DATE:

i':

I !======================================================================!
! !

!======================================================================!
! !

I
!

I
L

RECEIVED BY:

COMPLETED BY:

DATE:

DATE:

====== =================================================================
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1 !. ....,-----! ---- I ! ----! --------------- ! ----.-.--c:.~:_-- !...---------:.!""
'3.2 !. R;5,,6 ! 7121121139 2 ! 47 OHM , 1/4W I;'>!:'~"

--:"'-!. ----.--'! ---- ! ---------! ---- !--------------- ! -.:.------;:7~:;::-;- ~ -------~-,!~i.,_:,

;~~3~·:-.·~~~---!! !! ~~~~~i ;__~_!l ~~-~~~-~-~~ ~ !! ------~,_-----,--;~~:~~7',~:~f~ii
__:_!! ~~~_~~~__~~~~~_! :.. ! _::.· ~~.:,:2~;M~C~;l;/~!.34·;! ~75 ! 7.121011 b

,c ..!~__~ !:.:.._:...__:-.! ! !

""!<35 !~72,54! ! 7121121122 , 3 !2.2K,1/4W'::·Y.;;:!·;·:f/
'! ---- !." 37 ! ---- ! --------- ! ---- ! --------------- ! ------------ ! 1·

': ~~~~ ~. ~~~~:- :=~~( ;-;-~~:~~~~:~~~~:~:~~~~~~~~~~~~~ :~~~~~~~==~::c:;=:=::~.~[.;.~.;:,f.;..~,;;J
I" I, .",>'.! :

" '"

...~

;. :'--

, . '

! _...:_- ~ ------! ----! ---------! ----! --------------- !.-------~-~_7:~!.:-.~-~~--._::-.~..!'#.
'.37. n,R2.9,,69! !71210103 7 ! lK, 1/4W ·1' ....:""i' .. ;·~·;','·!·
---- !~'~S17 56! ----! -----'--:--! ---- 1-------------- ------:--::-:.::--::-;,;'7I:;--::"':;-;'7'-j-:..-1

64, 65 ! . " 1 . ,. ,

! --;---'1 .74 1 --"-- 1 -- I ---- ! --------------- ! ------------1 - I

-- 1 1

. "! .-:_-- !._-----! ---- ! ---------! ----! ---------------
38;

!----!-~----!----!---------!----!---------------!------------!---_- I

!700281 6 !3M, 3W, 1~ I.

! ---- 1--------- ! ---- ! --------------- ! ------------.! T':--~T,.,..,·---',.,,
39 ~ aB, 9,

! ----!.llll, 11,
1 1.1,·'4' '1""", ..., u

!---- !.------! -'--- 1---------! ---- ! --------------- ! ----,.-----.,..-.,...!. -------.;:-.,... !

.,~'-

-',,'.

" '1l?J/,:,.!"RJ.6, 17! !71210253 ~ ! 7. 15K 11-,1/2W !,
1·----1.·24 1---- 1 ---------1 ----! --'------------- ! -----~.:..---~.;:..!.'"::'7.~'":.:...,....~.".;;!;:<

·r)",:::.':,!?:,,' "1"-': ", :, .!",':<

/·;:c;., ')?: ;-4{·~;,~;i~i~;~/·-'~:--·f i;;;~;--- ;--;-;;~;-~~;-~;;~--- ! ---7",~-::~~~~~.~~;;,·J;,7:<7~-:;~,~!!·A;~);:,:.
. ~:~-:. ,~.-.-!. . • .., . • '. .

.. : !.-.--~.::!- ...~~~~~~~~. !_"~--:-,~! ....:--------! ---- !--------------- , ---;-.~--.----- !.' ~.i,~":~~~--~· ':.' .-.'~.'-

,~,'t:;$;:~~~ .. .! :;~{ft2;)::~~R?_2l55;L ,.' !-7121.121121 ! 9' ! 4. 7K, 114W' I !,,: ,.,.' c.'.·, :r:;!·
).~;~:;Yl;:." -~~\:;~~j~:~it{t;~-~-::;I!~~------~; ----~ ! ----'-------:---- --~--~.~-:-'-:-~0~:r70~~~~~·~·~·~~;;..

::!,<,.;.; '--...-,1>:82;,85",1 ---- 1---------! ---- I --------------- ! --...-----'....,...-:.;.! ....:.'7...:-:c-... --.:- !

~:!i~t!~~~,~i~il!~~~~i~1==,=1:~~~~~===:==~=~~~~~~~~~=======~:::::::,:~~~~E:;=:=:='
~,,: :~ .....

-i.:"-.

7
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"~.-< •

. ."

1 ! 10K; 1/ 4W I '::;}';:'
.:..__ I 1 ·, I-.
• • • • • .: .!t'-

..~ .

!700165.J

"

! ----! ------! ---- !._--.------!

.....

~t4itrff~j·"!I:;~t).

igt/J~~rGW? .
;~., ~:~~.':- ....~~.:~.;~;~ ....:;-.~ '1,-

-'.... '" ,:~, . . . .~. .:~:;:_~~,:~-.~~

·'·";':7T0pr~¢ri~~~~~;;~j:;;;1~~·===========;,~:=:;~;4:;====;~S;::7;;=;7~'~:7R;c:F~=

·(:~~:I~;!i~:I~~~E~~::~:~~~I~~~~~~~~;;~;~;~~~;~:l::~;;~[~~:3I::;;;2=;· C.

! 44!.R3·~·~~49! . !700237 5 ! 5K POT TOP ADJUST! INSTALL JUMPER 'c":"
! --:-- ! 51,.52, ! ---- !--------- ! ---- ! --------------- ! R~3 2 .TO' 3

.! !30":;! 1 . I! I

!. _..:._- ! ---'--- ! ---- ! ---------! ---'-! --------------- ! ------------ ~ ---------!
45 !R31;.33;39~··"!:70121181 ! 9 l3.9K, 1/4W'! . ! . :: !.,

!.,-;:---- !.45·l57~·:i34~::':· ! ~--------! ---- ! -----"---------- ! ----------~-.! ----~...,---!.
! ! 4;S-,~~;3~··':·47 I' c' 1

! ----! ---:;...,-_. !-'---- ! .:-_-------! ----! --------------- ! ------------! ----~-:--~!'..

. 47 !R2~ ! 700184 1 ! 8. 2K, 1/4W . I I:.1_---1- 1 1 1 1..:. 1 1 1
• .' •.• o.. • ..... r.... •

A~ '.! R2?: ! 700189 \ 1! 6. 8K,1/4Wl
r----!--..:.---!----!---------!----!---------------!------------!

________ I~· ..

, .- ~ .

. ,":- .:: .

49..!R26;,,!700,448 1 !51Q1K,1/4W r :'!,"?"~';::";
·1 1 __:"._._ \ _ .....__ 1 1 1 I - r ...:. I. '; ::....
.. " . . .., •• .". -,.. -,. -, .a"

t ,:""',." I R0 7" ,.1'7'''''''';::'77.,' 1 I C'lK 1/4W . t·· .....:'<;' ••.• ..J~ , '- . . v.Jv.J_ • ..J " '. '.".,1."

! -'.:..- !~~;::;,-:--! ----! ---------! ----! --------------- ! -------,.'-;:-0"':;,', !..,.-.,..-----~(.:.::'.:
1 :51' 1 R4'"" "'46' 1 7""""'::'''''7 2 I'=' 7K 1/4W ! . .. <.. ::, .1"-- ..... A'·;':,,.',.:·".•. ' '. • _ fC"I',_ " .. 't.J'L.1L-l(Jw • .....-. , . -'.' .'--•.. -~~'~.: .- ..:,_.~ .":". :~,." :,~:::;,,;_,:;,f,":'

l 1:_:":~~~~_" 1 1 I I "__-_;",;.;_ t :.... '-~'I .~.. "'.'
'.' . <,;"': • . i7121fl!.15JZ\: . 2 !22el OHM " ·c,.. '·,~··;:·i .. ,,;::.,:.
~ ~~=.. .:...~.·.t~.,...i.... ~~.../.. ,1/4W ,'.;-', > ...,,,

!·..,:"I!---:..··!~:....:------!---'-! --------------- ! -..,.-~-~~F'-'~~C.~;'";'~·""!:~?~i:.1fi~:t):j·,,·~:

-,E.'

".!.

. ..,
.!.. ----! :;,l~·7-- ! ---- ! --------- ! ----! --------------- ! ------,----":'~;!,--.--..,.-.--.-..!.
L53:.!':f~B.Er;,~ !700179 1 !18K,1/4W .;':'.! '::....-':\.
I __ :,,_.! _:..: ! ! :.. ! I 1 ...:.._1"·_-...:..:.._·__·__ ·\ ..

• . .. ", ~- - ..~.;. ;~...:...:, '"j; '-": ~ . .' So

1 54 ! R5flJ;:1 ! 700016 1 ! 470 OHM , 1/2W ··f '" . .": I'
.\ 1 1 1 1 1 I '1' ..:__....:.:.....;;::..:-_.1':

! 55.! ..·R42,!- !. 71210144 ; 2! 150 OHM ,1/ 4W i . "!;:,' ". >,:" ...:i!
!-~7'"-! ·a43'· ! -----! ---------! ----! ---------------! ---------~.7,_:_j.-,.,.--,...--->.::_!

. i.;

'." ~ ~

.;<.i .. :'!...,---,.! -.----- ~-,-:--! ---------! ---- ! --------------- ! -------..,.--_:..,.!o_...,....:~;.:.,.".,...:..!
-~

it",. ! :,e;6 .!R6.6/.67.! ! 71210151 2 ! 820 OHM ,1/4W" .··:/r ".), :... ,
1'p{(>.·!~:~-..!I·R-...'6;:.-.. -~,! ----!! 7-:.::2-:4----! ---1-! --------------- ! -----'.7'-:'::-,7-r,7,.!::;.:',7":"--::.~'-7.-...:!'
" ',. !' ;;-.::J7.. v.Jv.J .- ! 1M, 1/4W··.:·.·•.·'.::,'.I/.,.·
~~
:... .' ;~.;' .-,,' ..:_.(~.~--:---!~~--~--- :!--o:-:'-:-:- ! ---------! ---- !--------------- ! -----.~~--'~.-~;_,} 7-;'i";!"':"~·~";~.-!-

~h;::.·:;';~::::.:, .", "'5S::'" :.! I . ,.1 '\ •.

f "~~~:f~;~~~~ l~~~f;;'i~~~~(~~~~1~~~~: ~~~=i~~~~~~~~~~~~~~~ ~ ~~~=~=~=:::1t~~:::=:~:;
{

~ ~;i.~.:~.·.~-,;.~.!.!.:--.;.·.:..~.~:·.:,:. -! ~::--- ! ....--:--- !:---- ! ---....-----! ---- ! --------------- ! ----------7,-,! __.:.. 1·

.,., _...!,;~~:0<:!'RB~ ".1 1 1 ! 1 W, S. 1.T'I

~f~~?t;~;~Ef~~[t~~ii~~~:;~~f~~~~~i~~E:: ~[~~~~~~~======;======~=~=;~!======:::i.··
iC;' .! ,"146' I 1 II.!. '. I'

~.. l===~~=====~=====~=========~=====================:===========~========~I.. .. . . . - - .
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." .·,;~,~~~:·:;'s'j:~~f
...::~~.

i;;_;i~~~~;~~;~~~~~~~~;;;:::~~;;::~~~:~~~~~~:~::::~~~!~~ll~:~!~~~~~t";Jj
# DES.! SIZE! # ! REQD! DESCRIPTION OR\~':SPEC~"
=====~=========~============~=========~===============================.\--.... ...... .

b3 !C8,C33
1 1, C34

!800023 3 !.01,50V
!----'---------I----!---------------!------------f~----~---I

. I

! ! !----!---------!----!---------------!------- 1 -_--_1'

...
I

, 1!800421!C2964 ! 4,700u of, lEN
----!------!~---!---------!----!---------------!------------!---------!

I'!800128 9 !6.8~f,35V! I ! ! I ~_1

.;.-

65 !Ci1,12, 13
----l ,Alb, 20; 21

! , 22, 3121, 31
----I---_~-I_-__ I. ,

"1

-----_--_1--__ 1 --- 1 ------1_- 1. . ... .;. _, .
66 !C6,7 !800132 2 !.1211,3KV

!----!------!----!---------!----!---------------!------------!------~--!.

".

.':_,;:

···1

-_.;:.;.

_...~~ .

lHVF2500

!100uf,10V1

4

______' 1 1 I _.:----:,! __.,- .:;:--.!..'

!5iiZ1161

!,.800397

!800428 1 !.05uf,5 KV
! ! '\_,...,_! ----! - ! - ~.!.'- 1

!80012l02 ! 6!. 47uf, 50V '. (!.

---------! ---- ! --------------- ! ---~._--_:__..:.._'.! ~--,..;.-- ...-- !.'

1--__ 1 --_1 1_- -----_- 1. . .

! C4~67
1--__ 1 -. .

. ! b8 !C10
,! ----! C41 THRU

!C45
!----!~-----!~---!

.~--;..!------!----!---------!----!---------------!

!'~ 75,(.';!;q~R5,{:. >! 610085 2 ! RK500
'.!'----'" !._-----! ----! --......------! ---- ! ---------------!

:~73··!,C24~28!. ! 8.000fll1 b ! 0. 1 uf, 1iZJ0V
"":'_--!', '35~_37!--~-! ---....:.-----! ---- ! --------------- !
\! ~ 38,39! 1 1 I !

'::!:';"---! --:..._--! ---- f ---------! ----! ---------------·1

69-:!'C14 !800165 1 ! i10pf, 500V 'L.

I ! ------! ---- I I !---------------! ----..::....:.--~"":_r....::!!;·~;,-..7-~--.':'""!'>,,·'

···i~ti;i~~~~~=::.~~~~·)~~~~~~~~: ~~I=::~~~f~~~~~~~~~~:~:=~=~:5~~~~r~f~:~~fft~
! --..,--.!.:....._----! ----! -----..,----! ---- ! -------_.------- !

,;..,.,::.:l!c,:_·.'7_,/-,,+:_::.- !!C_3_'6 !!
----!-------~-!----!---------------

1':' '7"'" ""I"C' R1 .--, Ii-I.•.. Yo .• , ,.c. ,
'.1 --~-'\"3. 4";:..,':..j, (~.

,.'

!6i0006 2 ! IN4002
!----!---~-----!----!---------------! -.,.""",

'., 'I'c':..:
. ',' - .~:,~.~_.

'1

_:..._---~--!----!---------------!

--_:..._----!----!---------------!
r.-·-.:. "

! HP2801Z1,'8>", !

1.
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===============================================================~===~====

CODE IDENT 33013 P/L 1QlE.3~+2 PAGE 5 OF 7 ! F-'cV. 1=
!======================================================================!
! I TEl''! !

*I

REF.
DES.

! DWG
~SIZE!

PART
*I

!QTY
!REQD! DESCR I PT I ON-

!MFR. PART #

DR SPEC.
!======================================================================1

80 ! C49~
!----!C50

!8QlQl124
1 1 1 1 1 1 1

.. .. . . .

!----!------!----!---------!----!---------------!------------!---------!
81 !C51 !80QJ188 1 ! 2200f

1 1 1 1 1 1 1 . 1 ,

· . .. .. . . .

I·

1 1 __ - 1 -1- --- 1 ----_-1 - 1
.. .. .. . . .

82 !VR1,
! ----! VR2,
! !VR5

!510060 3 ! IN5337 ZENER

!----!------!----!---------!----!---------------!------------!---------!
83 !VR5 !510iZ153 1 ! IN5339

!----!------!----!---------!----!---------------!------------!---------!
84 !VR4 !61QliZl28 1 ! IN751

1 1 1 1 1 1 1 1 ,

. .
85 !VR3 !610014 1 !IN757

!----!------!----!---------!----!---------------!------------!---------!
8E.

! ----! ------ ! ---- ! ---------! ----! ---------------- ! -_._------------! -_._-._--- .._-- ~

87 !Ul,U14~ 1901146-1 2 !HFBR1500
! ----! -----! ----! ---------! ----! --------------- ! -------_._---! _._. __.. _._---- ~

88 !C53 !80121Ql54 1 !01uf lKV
!----!------!----!---------!----!---------------!------------!---------!

89 lU5 !67003'3 1 ! LM311
1 1 __- 1 -1-_- 1 __--1----------_-_--1_-_-- 1 1· . .. .. . . .

90 !U2,U4 !57121051 2 ~LM747
1 1 1 1 1 1 1 1 1

· . .. .. . . .
91 ~ U3 !570112 1 ! LM301AH TO 5

I I I I I I ~I 1 1

· . .. '. . . .
92 !U6 !5701ZJ72 1 !LM7805CT ON H.S. ~

1 1 1 1 1 1 1 1 1

· . .. .. . . .
93 lU7 !570133 1 ! 74LSQl4N! ! ! I ! ! ! 1 1

94 ! Ul1 !5700'35 1 ! LM555CN
!----!------!----!---------!----!---------------!------------!---------!

95 !U12 !570233 1 ! HCPL2730
!----!------!----!---------~----!---_._----------!------------!---------!

95 !U15 !670303 1 ! SN7415
!----~------!----!---------!----!---------------!------------!---------!

97 !U9 !57001212 1 ! SN7474
!----!------!----!---------!----!---------------!------------!---------!

98 !U8,U18! ~570055 2 !7427
!----!------~----!---------!----!---------------!------------!---------!

!----!------ ! ! ! I 1'3'3 U15,
!----! U13

!'301145-2 2 !HFBR25iZ100

!----!------!----!---------!----!---------------!------------!---------!
~ 1 QlQI I· I'

/0

! ----! -----_.! ----! ---------! ----! - - - - - -- -"-! ----------_._-! --------- !

!======================================================================!
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!==c===============================:============~==================:=====~

CODE IDENT 33iZ113 P/L liZl53 ~~-2 PAGE "7 OF 7 REv, F
!===============================================================~~~====!

! I TErTI! REF.
# DES.

!DWG
!SIZE!

PART
#

. ~ QTY
!REQD! DESCRIPTION

! IYlFR. PART :tt
OR S;::'EC.

!=======================================================~===============!

! 101 !U19 570178 1 ! U1555
1 1 1 1 1 1 � 1 1

· . ., ., . . .
! 102 ! Q5 !540012 1 ! MJE2955
!----!------!----!---------!----!---------------!------------!----------!

.! 103 !Q2, Q5, ! ! 540031 5 ! 2N39flJ5
!----!Q9!Q7, !----!---------!----!---------------!------------!---------!
! ! Q3, Q10!! !! ! ! !
1 1 1 1 1 1 1 -- 1 1
· . .. ., . . .- "

!104 !Q1,Q4 !54flJ007 2 !2N4410 1! ! ! ! ! ! ! ---- 1 1

! 105 !. ! ! fBlllS -6! I ! ·FIBER OPTI( r t:o..~l~ ~S~l'-(; ;! ! ! ! ! ! ~--_----- 1 1

1 1 1 1 1 1 1 1 1

; 105 ;.. .!" !. l~l \lS -7; I!"' F\ ~~R O?1IL C~~\...E:. ~~''1'; ;
1 1 I 1 1 1 , 1 __• 1

. .

1 1 1 1 1 1 1 1 ,

· . .. ., . . .
! 107 ~ Z 1 !510039 1 ! VH447 BRIDGE
!----!------!----!---------~----!---------------!------------!---------!

! 108
!----! ------! ----! ---------! ----! --------------- ! -----------_._-! ---------~
! 1 flJ9 !A/R !WIRE #20 AWG
!----!------!----!---------!----~---------------!------------!---------!

!11121 !A/R !SLEEVING
!----!------!----!---------!----!---------------!------------!---------!
! 111 !901152 !A/R !WIRE H.V. 18AWG!Fl2l1B050
!----!------!----!---------!----!---------------!------------!---_- I

! 112
I~ I I I I I I -------_1_--_-__-_1
· . .. .. . . .
!113 !510103 2 !SCREW PAN HD.
!----!------!----!---------!----!4-40X5/15 1_---------_-1 1. . .

I __--I- I I~__- -I_-__ I --- I -- I_~ I
· . .. .' . . .
!114 !500501 3 !WASHER FLAT #4
!----!------!----!---------!----!---------------!------------!---------!.
!115 !51210251 3 !WASHER SPLIT #4!
1 1 1 1 1 1 1 1 1

· . .. .. . . .
!115 !5flJ0flJ02 3 !NUT HEX 4-40
1 1 1 1 1 1 1 - __ 1 1

· . " . - . . .
!117 !51flJ104 1 ! SCREW, PAN HD 4-4IZtX3/8!

Ii

1 1 1 1 1 1 1 1 1

· . .. .. . . .
!118
1 1 1 1 1 1 1 1 1

· . .. .. . . .

!119
1 1 1 1 1 1 1 1 1

· . .. ., . . .
! 12121
I I_~ I I I I I -------1--__ - __-_1
· . .. .. . . .
! 121
!======================================================================!
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~.. 1~" ~.• " - .. ..,..~-r- ..... _...__._.
~.- ..__.....- ___ .r ...

~ .~..... ~.: . .! .. 'f :-, " ' " ........ -'" .- .-_... _.....~.- ...... ....
:.:'::~~:;:

" ~ _.,... .., ... -, ~...,
--" "l*ih= .. - _.lID:: ......... .'

'"
.. " . \ .,

LogiMetrics.INc. 33013 PL L ;; ~~- J'/4726/- 7/6 564-000
o -" -·,1 i

, ~-J'./ I

/:;1 7203 05"0000 121-03 DUPONT ST,. PLAINVIEW. NEW YORK 11803 CODE IDENT NO SHEET \ OF 4 REV
/J IO~ 0 A3</-O.K.. MODEL PREPARED ~\:( =.Jl/~
1()/~<oa ~COIO\" c..\ Rc...\)\\ C.~,.KD A- "'v:'-::>'::::) \
1064z2 ~5100C) CHECKED DATE

C. PtJ SPECIFICATION ~.w, . IIJJIJlv c.' f-
NEXT ASSY USED ON ;'A3 APPROVED

__1 (i
c( OATE...r. " I I .~

SHT LTR ECN REVISION DATE APPROVED SHT LTR ECN REVISION DATE APPROVED

A M J 3~"fa IT. 4 I 5 J 1/ ~;=t, \0 1 ' \
.,-.; ~ ....- \-\4·37 I~fc.K:--v

, '------ -.,--_.. ~---, , - -. --~_.

B 2~r, \-, Er\f15 ~7 5/ SS ~ 55 215ff:Jl1. L . V'~:.
t-- C"I~( -5FE-7'ss-;.:""·~· --. ,... )' "if19 p::::r:PQ1ETARY ~~'~~:··~·'i!G''''': , ,.W. ·jhJ.,\:l,l .. ~\; ,

... ..

D 2354 \Tt:.lJl 'S 2}3,2/ cocT:5<; t. . )/V. -
E. 2.4-12 ITEM 2- 10/2:J)84 t .W,

F- 24~b A:5S'(' O/-..j ,--''( I:J/~"lt/ ~ i. .w.
- ._.- --_. ----,---- ..__. -- 1---....... _._..,,

C"'l 2670 11, ii 4~ -1.1 /0)-/.-';',)'.; L..w.
I l ' . .

H 2:88; ITEM 22- i'2D P£~ 6t.H..- ..-

r-::o.r:,...; f:X: L' ( .5 t- :: 5 5' 7 A
*PARTIAL. DESIGNATIONS ARE SHOWN. FOR COMPLETE DESIGNATION PREFIX THE PARTIAL DESIGNATION WITH UNIT NUMBER A3

ITEM REF. DWG QTY MFR. PART NO
NO. DES. SIZE PART NO. REQD DESCRIPTION OR SPECIFICATION MFR.

0 \OG~~1 . r'Qru\-'- :- h ~--1 A.S~,(1-.1. _ ,\ "- . .--. ..

c.. \o.s?:FlS' - i~ '::> C\-\ IC. \-.\ A'\ \ c...F

1 :'\ \ OCo~cz)CD \ "PR\~\Ew \N\R\NG BD".B-D
'../

Z -.
:3 JI, J Z) J.3 50J5/3- 2G :3 C:Jf \" )~:; ..... .,.0,7 '4e..,A r--.::..C PVJB ~(O COI'STA~ co3·2bZ7 TB AN SLE.Y~. ~ \o".r ':- I ,r.. '''.' --''--

4 XUC~ ~OO~Of \ '0 0 C- ',.( ::.\ 2:>?\W \ c..A-O~~-':J- ~ RDd\N'SC:>N
N 'J6'C..\.\\

5 I~U \h;~\b.\J ~OO 'Z.~ \ B SOc.\<. E.""1 \4 P\N \CA- \Ll.3-5-T ROB\NSO~

~o. ~O3,l N\)~~N\

Co XJ 4:UJ 1,01~ OJOO~..qB ~ '"":::>OCK~\ i Co P \W \c..A- \Co~-S- T ~OB)NSO~

N \.) \:,E.\'t.."\

1 ~Ul) 5 ')00477 ?.. ':::OC.¥-E\' \0 P\N . -, \C A- \n:,-S-T ',.<.\..) 0 \ ';,.r::i)~

....\\)(-~.~,\\

"'f
l'1
to
o
l'1-N
6
-q-

(9
z
Z
::J
0::

co FORM LIDI
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-N
6
"<t

t9z
Z
:J
c::
en

'.- - - -. - :- - _.
.- - - "'),:~::':'-

_.
,-'" .

PL
."OJ

LogiMetrics. INC. C\R~U\\ CA..R~ AS~'< 33013 lo~3:3 7 J
121·03 DUPONT S1.. PLAINVIEW. NEW YORK 11803 CPU CODE IOENT NO SHEET '2. OF 4- REV

ITEM REF. OWG OTY MFR. PART NO.
NO. DES. SIZE PART NO. REDO DESCRIPTION OR SPECIFICATION MFR.

B IX.U I) ~J :::'J \4-
:30/703-/ "1 SOC~~\,IC. 2:0 PtlJ blJAL-/N-L1JJ "lOCo'2.0- \ \ '::C p.,\'l B ~13 2..S s\.

RO B\ 'N~'':)~
~ XUZ:7 .30/700 \ SOC K t\)"I:C 2'2 PJ;\J tJJAL-/ tJ -UJJE \CI-\ - ?'Z.A -S - -\ N ur-;=:.\.J\

10 XUIO ~o17DI \ SOC\(E',LC 28 p! ;.~ DuAL-IN -1I1JE \CA.- "Z.3G-':J- T
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121-03 DUPONT ST., PLAINVIEW, NEW YORK 11603 CODE IDENT NO SHEET I OF
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B '3 3 2.~ P0e- o !'JL 'I ''- ....\\..:\ 0r;.Tjjl
C. 34\.5, l TE 1'-'"1 "2- AP 3-37 ~t\n

~ n 3~~q s.~\:.. ASSY Rb fo-lb-87 ~I
E ~82.4 REV IS8) P('L E.rn hE '2:1]-5'3 2 -/9..0=;, ,..;.',<, ~

:.-- ·-t(.:W!..
r= '3'1/7 DW~ CI:L'-f ,Qp r-17' p.e !..,.....{ l_

Ie.. D Lv C- a. .. l..., "'-. .
~-/c.'7'l. '.\~' I'. . ,J •

H blaB ADDED '1:T. I J IIi , /% r7'
i

*PARJIAL DESIGNATIONS ARE SHOWN. FOR COMPLETE DESIGNATION PREFIX THE PARTIAL DESIGNATION WITH UNIT NUMBER
ITEM REF. ')WG UTY MFR. PART NO

NO. DES. SIZE PART NO. . REaD DESCRIPTION OR SPECIFICATION MFR.

C /0 72/~ c/.eCu/T C;Aet!J /155/ iJI5P~AY

8 /CJ}z/7 1:F 5CJ.I&-1AT/C 1)/A G;::A I-'J

I C /072/3 ) )?wl3 DI.5PCAY

Z .

3 C/ C3' C1- 8002. ::;J,"") 3 CAPAC/TQ~ o. / t.A.~ /00 v C()62c/o1-~/X5CA K~NE7

4- ez e5'CJo 36 3 / CAPAC/ToR.. 6.8u..r 35V 737()lE~35M()35A5 krE.MU'

5 UI (;70073 / I.C. C;N 7404N
6 u2.-U5 ~oI4Zc; 4- O/5PC.Aj NPO~- 2¢/G

r

i

i FORM LIDl

,
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LogiMetrics. INC. C'/,CCU/ T C A£.£) ~5SV 33013 PL /0,72/5' H
121-03 OUPONT ST.. PLAINVIEW. NEW YORK 11B03 . LJ/.5F~AY CODE IDENT NO SHEET z:. OF c.. REV

ITEM REF. DWG
PART NO.

QTY MFR. PART NO.
NO. DES. SIZE REQD DESCRIPTION OR SPECIFICATION MFR.

7 U0, () 7 070/65 2- - r 741.. S 377..L. __

'0

~ \00420 -1 \ CP>--BLt: ~SS,\,0

C) AR WH2c 1 72 AWG

10 AR SLEE.VINGJ TE..FLON

\ \ C 5 80025"0 I CAP /000 pf' '2. 00 v C K0.s-/3 X 102. K

\7
I..-

\'2
I...,

IL:\

}~

.'\ ~

17
18
\~

20
:l
2l
23
2Ll
2S
2G.....
.::.-J

FORM LI02
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_....:~,:.'-c. ~':.~·o ·.lJ -:"'.-_':'

7 ::. \1 ~ ',: ~.:: ;: £.: :: t lJ :..~ \ -:

r-;." !- t ~ - ~'-. :., - ::.-~

At: ',':; 4': __ .... '.•_

L /0"1 : ) 1.

H IR.EVISED PE.?. E. C.N c, I es

I,...
",
I,
I
I,
I
I
I.
I,

\
0 \

I ___ 'SE.~ \\lOft "S
, ....-

~
I

~
\

I
\

0

II

~\

- ~.,,'I REr

l- 1.. I U6~ C::JI U, I ••••• •' ~3":1072.19
I 0 Cl ~I>-Y I: til ~ l' S~

I ~. a •• • • • .] 0" f '1,'. ••
. // 'i 0 , . ~ \ 9 0

NOTES;
1. ASSeMBLE BOARD IN ACCORDANCE WITH Mll-STD-275.
2. MARK SIN, DASH NO., AND REV IN 1/8 HIGH CHARACTERS

USING '>'If. EPOXY INK.

SEE SEPARATE PARTS LIST-

3. CJT Al:.. LEADS .0(,,0 MAX,
LIST OF MATERIALS OR PARTS LIST

sP'(ClfQTK)M

'

........ n:RlAl. IUHrT
O<l ..art ",

CIRCUIT Ct:-RD DISPLf\1
ASSEME>L'(,- ... - - :- -.: .:. :: ~- .: . ' ..

UNlESS OTHEf/W15E SF'tC1FlED 00 _'l' "",,-C "". "".-"'" ••
O''''''E, .... SIOMS )'Rt 1M It<H(S .I(Ioo<7'I'( ,LlJ, IV"'" LogiMetncs, INC.

rOt,£,R.A!""C£S ON t>Vo- C"ft
!- -l- -1 0 (C' IloU lS ....HGl(Sk~::...i:c.:.~r:~G;.~:.!:.\J~":...-~-.. _-l.~"'.:.i'~::.:.:::2.;.r-----.:..::"_..-_._.. __•...:,._•....:,o_•• -j
1----I-----1~~~~ ..... _. C"'lC~(D

A

A~ICAT1ON

1-_'..:...7.=.::-:....-_1-._.-:...-.:.."----I (1M,') ...

uSJ:O OMMOT ASSY
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ZONE LTR OESC,UPTIOH -'-"

o REVISED PER E:C.N 700~

C REVISED IT P

: ,:. -- : ... '-.... :.: .'

-~--_. .
...-.-....:".
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:".:-"

.--.,: ......:

".~' ;. ". -;. -"

•••Or....

. -- :-..:,-"
.: :'

_ 1

.. ~ ..'-.'
--. -.---:. .-

--O-C-:-:-:-:--;-:--"~"'---:--:C'.-..•-:.:-,.-.:..-.:~.,,:-:::,-",-,~;,-,.-._....,.-..,.~--.- -------:::---_:_-.:.-..~••;~-.... -----'._-----_-:'. :-.'

" :--.. " ..... ;.--,,::... -:. :~~.'- - "; ::~ .. -
- ..-.=:' .-_.-. :~::- ~~ ::~ ..

'-j_ - •.."- '--. ':,"
.~ ."

------~~---c~~..r' ~.~.~•. .""7..----

o

c

8

_ .£cJ'IOt/c /07-!//'o
.ecPl.ACe ".'IT}" /3701/&'

--_l

;E'eFc:ecr-lCc OacuHe:,vf):

:JCJA;:'}-/ 0/"- Ci D/-3/oo 7

1\-
S3

S4

./87/?£r

·c

""

UI111
wT

SHElT

sP'tortC.....TI<JH

""'" ItO.

/370/0.
ru" .

'A"T 0"
a.aUtTl''rII''lG~.

2._,

COO,
lOUd

MATERIALS OR PARTS LIST

II

I'tOJ.l(JtC1..,.I.fIJR(
OR OU!JlIPflOM

LIST OF

SEE SEPARATE PARTS LIST

AMPLIFIER. INTERFACE AND SWITCH BOARD

A300/C-297

3

A300 ·.,7 rtto,,.
ustD 0"

n{M
/00

1'IEXf .AUT

•. ' ~--~P-P1...JICA'-T-iO-H--;

"

- J

I
-\

'L/N~ 5eTT/A'6

FAUl.TS IPIN CO/.'J~/'S'.N?;4.rIC/:~ I JVI\AP:.J?S

SVM F.AlJ<r:: IU;; PIN /I TO u« F/r, 1G.1 A -- C

-~.8

NOTES: .
1. ASSEMBLE BOARD IN ACCORDANCE WITH MIL-STD-275.
2. MARK SIN AND REV IN 1/8 HIGH CHARACTERS USING

l'Il-IT EPOXY INK.
3. PWB ARTWORK SHOWN REPRESENTS 107216 REV' ['

A
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3 3 0 13 PL /.3 7 0 / (£:;
A

'
-,6. .r, j

l~ .....-.-

LogiMetrics.INC.
121-03 DUPONT ST" PLAINVIEW, NEW YORK 11803 CODE IDENT NO SHEET / OF ~

E
REV

\ S7"Z.
.J . LMl'"'5t<~'A"/J

(" <?j)/

L,WAric.A(EPREPAREDMODEL

SPECIFICATION CHECKED
1-----+---=-;;-:-:-~=-+--!./-C-2,{....!:....:.--I

APPROVEO

CIRCUIT CAe-/;' ,A55r=/-Jb,~'Y'

AMp://~/c c. <- - /'-

//VTEI?FACE AA/L> ......;y'v/TC;,' /31/USED ON

A "'..:/ /",.7 " '-'"
"L/33 0

A30u/c-,::; 7
NEXT ASSY ,

SHT LTR ECN REVISION DATE APPROVED SHT LTR ECN REVISION
'_ t

DATE APPROVED

B 3'342.. '\TCM l..S ~ l-l7- 5<3 ~ -19-?7 Ail
1---+-'---/----:-.,--------.-,--,---.----F-~~~___I

C I r Sf, )-Zc.-h 1".(~.

FOR COMPLETE DESIGNATION PREFIX THE PARTIAL DESIGNATION WITH UNIT NUMBER

_ /"/'17('/ i/' -r" .r I, [' .. A -":.:) \,/_ 1.:..'_ ~ I -r -v J I

MFR.
MFR. PART NO

OR SPECIFICATIONDESCRIPTION
aTY

. REOO

*PAR.TIAL DES IGNAT! ONS ARE SHOWN.
ITEM REF. 1WG
NO. DES. SIZE PART NO.

D 13"/0/(0

0 1.:?/OO7
r- Tzool3!/

""r----il------t---f---------f---f------------------+---------!------I
...,
gr----il------l---+---------+---f------------------+---------!------I...,
-
'J

::t--t--------!---f---------f---;------------------f----------f------I
':'

.9zt----II-- -I-_-+- -+-_-+- -+- I-- -.J

Z
::J

.::J ~FO~R~M~L~lO~l---..l.- .....-------......-...l.-----------------......--------~---
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LogiMetrics. INC. C \ R. CU \\ CA\(D /~ SS Y 33013 PLl3fOlCQ E
\·03 UUrONI SI.. PLAIINIEW. NEW YOIlK 11603 "~T(K \="1\( [ ~ Sw \TC \.\ CUUE IUENT NU SIlEET '-"\. OF 5 REV

EM REF. OWU
PAnT NO.

UTY
OEscntPTlON

MFn. PAnT NU.
MFR.IU. UES. siZE I1EOO on SPECIFICAT!ON

'3 Ul G70\l\-\ . \ I.e . lCo PIN O\P 14\L\-S

~ UB/ 13 (J;10331 L I Co PI''\! D'P \'/\U '~BE) EC~

·5 U0 Co7014-G, I I (p PI 1\1 DIP 14LSL1Oj

rCa LJII Co70338 I Itt f\"'\D\F TLOE»CN
·1 Ull (;,7033CJ \ 5 Fi~J O\P l"LOBLLr'
·E, Ui4 G701o;5 \ /\ \J COSO) LC f\\ \\\ ~\-, 'L
.') UI8 ColO24~ I 74LS\1
,0 UIO G,lOOO)cP I I L \"1 £] 55
i I Ul3 G700S2 , I.e. -'4 \1 3 1\1
i2 U14 11 Co 703 3Co 7- RES\STO R Nt:.lv\f 0R\( (3) \\( \\0/\\01 /.J..., f.~l,

j3 UIt:, C,70337 I KESISTO R NET\!\/O R\( (\ 0) 2LO.JL C~II.60Izr2IG 06-LE
;~

;5
?c, T?\- 4 5503G7-3 4- TEST PO I f\\ 1- (() [) 50 \(E'\ Jl()\\JE

-;7

;5. . -

;G) C)OO307 2- SOC \([T b P\N U70, UI'2 ')0 8 ~ AC, I \ D /-\U(")AT
~ -

,0 900231 4· \4 U3 II IS Kl SI 4 - /-\ (, \\ D
I

~ I CJCO"345 5 \ [D UI. l /?, I3,,2 3/7,8 T7 Sf&-AGr I'D
:2 c)OI703-1 Co LOr IN U ll- cPl I~I \ '5/ U10 5 Z[) - f\ G - II ['1 1-\ UC~ 1\ T
~ S 901,09 10 SOC !(ET SI-'S\O SC A"""~E

- -._-- -._-
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LogiIYletrics. INC. eIF.CUIT Cl\RD ASSY 133013 PLI3l0J0 EICD DE IDENT NO'I-OJ DUPONT Sr.. PLAiNVIEW. NEW YORK 1180J \\~1[R fJ:\C [ ~ sw\TC \--\ SHEET 5 OF 5 REV

EM nEF.. _ UWG
PART NO.

aTY ,
DESCnJPTlON

MFn. PART NO.
W. DES. SIZE nEun on SPECIFICATIUN MFR.

,1 ~D \Ol2\'7 \ PW ~

,7

Jc
,7 S\ '102.00\- \ \ S\,,/1 TC H (?VJ\~ W ) S(f\UOAOJO ZR S\-\/-\ DOW
,8 52 -1 I ( P\AI R ~ B )
;c; 53 -3 I (L (L)

'0 SL1 - 4 I ceo L \[)

r J S7 - 7 I (H LX V)
rZ sea ,.. -{p I (H L ~ I)
13 S7 -7 I (P\lJK Ol~)

74 SB -5 I (F""I( () FF)
-
]) SC) -9 I (RF ON)
7(;; SID - 10 I S\r\I\TCH (RF OFF) SEAUOAO~OIR SH A00\\/
17 90200 I - C)C) /\ R BULB / RE ?LI\C E \'"'\EN 1-

'B /..\ IOCo41l REF SW\TCH t-tIARK\NC,
79

)0 5~:J04Co7 Z 5n\CE.R5, S~V4GE -41 4 X :IIUJ L6
:>;,1

)2
- -

33
MI ..
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