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OPERATION MANUAL

A-1000

Power Amplifier

HIGH RF VOLTAGES MAY BE PRESENT AT THE OUTPUT
WARNING f OF THIS UNIT. All operating personnel shouid use extreme caution
. in handling these voliages and be thoroughly familiar with this manual.

DC NOT USE ANY CFC (CHLOROFLUOROCARBON) SOLVENT IN
THE MAINTENANCE OF THIS PRODUCT. In recognition of our
responsibility to protect the environment, this product has been manufactured
without the use of CFC's. The no-clean flux now used in all scldering operations
may leave a small inert residue which will not affect the performance of the
product. The use of CFC's for cleaning or maintenance may result in partial
fiquification of the no-clean flux residue, which will damage the unit and void the
. warranty. :

This product is manufactured at ENI's Rochester NY plant, an ISO 8001 Quality
System Certified Facility.

Naotice

The material contained in this manual is subject to change without notice. No part of this manual may be
reproduced or utilized in any form or by any means, electronic or mechanicai, including photocopying or
electronic transmission or other means of reproduction or distribution without prior written consent of ENL
The drawings, specifications and other technical information contained in this manual are the property of
EN! and shall not be copied, reproduced or used in any way, in whole or in part, as the basis of manufacture
or sale of similar items without the prior written consent of ENL '

Revision Level: A
Manual Order Number: A1000-TM
Copyright © 1995 ENI. All rights reserved. Printed in the USA.



Warranty

ENI warrants to the original purchaser for a period of one year from the date of delivery, each
instrument to be free from defects in materiais and workmanship. For a period of one year, ENI will, at
its option, adjust, repair, or repiace defective parts, without charge to the original purchaser, so that
the instrument performs according to its specifications.

When warranty service is required, the instrument must be returned, transportation prepaid, to
the factory or to one of ENI's designated service centers. if, in our opinion, the instrument has been

" damaged by accident, unreasonable use, buyer-supplied software or interfacing, improper site

preparation or maintenance, or abnormai conditions of operation, repairs will be billed at standard
rates. In this case, an estimate will be submitted before the work is started.

THIS LIMITED WARRANTY IS EXCLUSIVE AND ENI MAKES NO OTHER WARRANTIES,
EXPRESS OR IMPLIED, AND ALL OTHER EXPRESS ORAL CR WRITTEN WARRANTIES AND
ALL WARRANTIES IMPLIED BY LAW, INCLUDING ANY WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE OR OTHER WARRANTY OF QUALITY ARE EXCLUDED
AND DISCLAIMED. iIN NC EVENT SHALL ENI BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES RESULTING FROM BREACH OF ANY WARRBANTY, WHETHER
EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE, OR FROM ANY CAUSE WHATSOEVER, INCLUDING
NEGLIGENCE. Buyer's sole and exciusive remedy under this warranty shall be repair or replacement
as set forth above, or if ENI is unabie to repair or replace the defective part within a reasonable time, a
refund of the price of the part or gocds which give rise to the warranty ciaim.

Service And Technical Assistance

For Service or Repair contact the closest Customer Service Department with the following
information:
« Mcdel and serial number

"« Purchase order number

~» Detailed description of malfunction

= Your company’s "Bill To" and "Ship To" address
You will receive a RMA (Return Materials Authorization) number, the warranty status of the unit to be
returned and estimated repair charge, if any. The RMA number is your authorization number.
Please type this number on your purchase order and shipping label. After ENI receives the unit, a
firm quote and estimated date of completion wilf be given.

For Technical Assistance for your particular appiication, contact the nearest EN| Sales and Service
Center. The following information will help us provide you with prompt and efficient service:
= All of the information contained on the unit's name piate.
+ Names and telephone numbers of importand contacts.
» Detailed description (j.e. physical damage and/or performance anomalies, guantitative
and/or qualitative deviation from specifications), including miscellaneous symptomns,
dates and times. :

+ The environment and circumstances under which the issue developed
« Supporting test data and/or records that can be provided. ‘
* Any previous, related conversations and/or correspondence with ENL



Sales & Service Locaticns

ROCHESTER, NY

A Division of

Astec America, inc.
100 Highpower Road
Rochester, NY 14623

Tel:
. (716) 427-7839
Sve:

(716) 292-7440

(716) 292-7478

353
FREMONT, CA 48834 Kato Road, Tel: (510)-843-4ENI (4364) -

Suite 110A Fax: (510)-643-4360
Fremont, CA 94538 353

AUSTIN, TX 8403 Cross Park Drive Tel: (512) 339-8949
Suite 3A Fax: (512) 330-8840
Austin, TX 78754

UNITED Mundells Court, Tel: (0707) 371 558
Welwyn Garden City Fax: (0707) 332 286
KINGDOM Hertfordshire ALY 1EN
£ngland
GERMANY Sieiminger Str. 63 Tek (0711) 947 70 0
D-70771 Leinfelden- Fax: (Q711) 947 70 25
Echterdingen {Stetten)
Stuttgart, Germany
JAPAN 541 Aoyogi Kunitachi Tel: (0425) 229 011
Tokyo 186 Fax: (0425) 222 636
Japan
TAIWAN No. 15, Lane 24, Tel: (35) 787 762

Ming Hsiang 1 Street Fax: (35) 787 760

Hsinchu 300, Taiwan







ProbucT ManuAaL ADDENDUM

Title:  A-1000 Part# - A1000-TM Final Assy #. A1000-1971
Operation Manual Rev# A Eff. Date: 6/7/94
EFF. DATE ECO# | DESCRIPTION ' T ‘ AREAS
: (+ = Add, - = Delete; C = Change Qty, CP= AFFECTED

Change Part Number)

07/21/94 6280 in the Operation manual, on pages 2-2 and 2- 3 TEXT
replace "Y" with "A".

ENI 1/94




Propuct MANUAL AnpENDUM
Title: A-1000 Part #: ~ A1000-TM Final Assy #  A1000-1971
' Operation Manuai Revi# A Ef. Date: B/7/94
EFF. DATE ECO# DESCRIPTION AREAS
{+ = Add, - = Delete, C = Change Gty, CP = AFFECTED

Change Part Number,}
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System Installation

2.2.1

":'A:The e!ectrtcal oe rformance of the Model A1000 shou!d be verified as

2.2.2

2.2.3

Note:

lnstallationu.‘ Bequirements: o

Electrical mspectlon

soon as possible after rece:pt The following is a performance check

~that is suitable for mcommg inspection:

1. Set the amplifier front panel power sw:tch to the ON posmon

and check that the pilot light #luminates and the fan motors are
operating normaily.

-2, - Perform the RF Output Power Test, Section 2.2.2 in Chapter 52,

Maintenance and Calibration.

- Cooling and Ventilation

When the A1000 is enclosed by an external cabinet, proviéions must
be made to ensure an adequate flow of cooling air to the unit.
Ambient temperature of the air must not exceed 40°C.

Power Requirements

~ This unit requires a 50 to 60 Hz 3¢ power source with a fused

capacity of 30A. The unit must be adjusted to accommodate the

~ available AC line voltage. This is accomplished by moving the AC

line jumpers to the correct terminals of Terminal Block TB3. See

_Table 2.2.3.

The A1000 is normally shipped from the factory wn‘h TBS set for 208\/ 3g A"
operation unless otherwise specmed

"33
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System Installation

1. To locate Terminal TB3, remove the front panel by removing the
eight #6-32 screws from the bottom front panel. TB3 is located
directly behind this lower front panel.

- the operating voltage.

2. Disconnect the linecord from the

Line Black Jumpers
Voltage From To From To X1y Fan | Leads
) 1 18 3 4 18113 1 2
240VAC 30 B 7 g 10
12 . 13 15 16
‘ 2 18 3 4 18114 10 12
230VAC 30 8 8 9 10
12 14 15 16
2 18 3 5 18114 11 12
220VAC 30 5] 8 9 11
12 14 1 15 17
1 4 3 N 134 7 10 | 12
208V 3@ 7 10 9 8 T
13 16 6 12
A" 12 15
15 18
o o 2 5 3 6 141 8 11 12
- 180V 30 8 . 11 8 9
14 17 g iz
TAY 12 15
15 18

Line Voltage Connections -

(Numbers indicate TB3 Terminals)
Table 2.2.3

CAUTION!

Failure to connect the AC line jumpers to the correct
TB3 terminals may result in severe damage to the

instrumeant.

power main when adjusting

A-1000



PropucT MANUAL REVISION CONTROL FORM

Title: A-1000

Part#:  A1000-TM-001 | Final Assy # A1000-1571

REG BD

Service Manual Reav #: 8 Eff. Date: 9/20/84
CONTENTS DESCRIPTION REV LEVEL
TEXT A
SPECIFICATION A
BOARD LAYQUTS
SCHEMATICS
A1000-SCH-01 | SCHEMATIC DIAGRAM A1000 POWER SUPPLY A
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General Information

General Information

" The ENI Model A-1000 is a solid- state amplifier which has a fiat

frequency response from .3Hz to 35MHz. [t provides 1000W of finear
power with low harmonic and intermodulation distortion. Gain is
60dB nominal with a variation of less than £1.5dB over the entire
frequency range. Input and output impedance is 502 and the unit
may be driven to full power output by most RF synthesizers, signal
generators and swept signal sources.

The A-1000 is unconditionally stable. Any combination of input and
output impedances can be connected to the amplifier without
causing damage or osciilation.

The ENI Mode! A-1000 will deliver its rated power output into any
load impedance regardless of match. Built-in protection circuitry will
absorb the power reflected from a mismatched load without causing
failure or oscillation. Load mismatch will cause RF power to reflect

- back to the ampilifier. The unit is designed to withstand 100 percent

reflected power. A pure reactance, open or short circuit load will
cause 100 percent reflected power continuously without damage.

Output RF voltage is displayed on the front panel meter. Ks integral
power supply and cooling operate from 208V 3z WYE or 240V 3¢
Delta 50/60Hz main supply.

The Model A-1000 will raise the power level of signal sources and
generators without requiring tuning or bandswitching. The Class A
linear circuitry will amplify signals of AM, FM, SSB, TV and complex
modulations limited only by their peak input and bandwidth with
minimum distortion. This model is capable of increasing the output
of any signal generator, frequency synihesizer, sweep generator or
laboratory signal source from .3MHz to 35MHz,

Please consult Appendix | of this manual for a complete list of
specifications. ‘

T a—



General Information

This manual is divided into three chapters and two appendices.
Please read the following descriptions provided to help you locate
information you need in order to understand your ampilifier's

capabilities. | |

Chapter 1 | Deals with precautionary details. Please read this section if
you are unfamiliar with the A-1000 or ENl's warranty
procedures.

Chapter 2 Teils you how to install and power up the unit for the first
time.

Chapter 3 Describes operational details of the A-1008.

Appendix 1 Formmal Specifications

~A-1000



Safety

Chapter 1

Safety

1.1

It is essential that the user become thoroughly familiar with the
contents of this manual prior to using this ampiifier. If used properly,
the information contained in this manual will not only promote
reliable amplifier performance but will also encourage a sale
operating environment for both the user and those around him.

Recommendéd General Operating
Practices

1.  Never work alone.
2. ltis preferable that operating personnel be proficient in the
following:

»  Knowledge of all local circuit breaker locations and
certainty of clear access to those locations

- Manual operation of all local circuit breakers
» Cardiopulmonary Resuscitation (CPR)

« Knowledge of all local emergency telephone numbers and
the location of the nearest telephone

- Knowledge of proper operation of the nearest Class ABC
fire extinguisher and certainty of clear access to il

3. Never use equipment that is mechanically unstable.
Never trust anyone's word that the power is off.

5.  Never trust anyone's word that the RF ground return is
connected.

6. Never wear jewelry or loose clothing.

7. Never work on live circuits.

8. Always keep one hand behind your back.

9. Always ground your forearm before touching components with

your hand.

10. Always seek medical attention if you incur an electrical shock,
regardiess of the absence of any symptoms.

TAT000
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- Safety

1.2

1.2.1

1.2.2

Labels

Labels are provided to alert operating and service personnel to
conditions that may cause personal injury or damage to the
equipment from misuse or abuse. Please read the iabels and
understand their meaning. :

important Operating or Maintenance Cautions

CAUTION !

The caution label is used in this manual, to caution the reader
to important operating or maintenance instructions which could
adversely affect the equipment reliability.

Shock Hazard Warnings

WARNING ¥

The warning label is used in this manual to warn the reader
of a procedure or practice which could result in personal injury if not
followed carefully.

1-2
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Safety

1.2.3 Service

CAUTION !

WARNING 4

1.2.4 Name Plate

ENl is responsibie for safety, reliability, and performance of
the equipment only if:

»  Assembly operations, extensions, réaaﬂr'ustments,
modifications, or repairs are carried out by authorized
personnel. '

- The electrical installation is made in accordance with the
instailation instructions provided and the room in which the
equipment is installed cormplies with the environmental
requirements.

«  The equipmentis used in accordance with the instructions
for use.

The A-1000 can be identified by a name plate at the rear of the unit
and contains the following information.

A. Manufacturer:

ENI

Rochester, NY USA.

B. Model:

The assembly number which uniquely identifies product
configuration is contained on this fine.

. Serial #:

This line contains a number which is sequentially assigned as
the product is manufactured.

. Revision:

The revision letter identifying product configuration is
contained on this line. Revision A is the initial revision level.

. This line contains customer name and customer identification
numbper.

Date:

Proper identification of the date of manufacture is contained
on this line.

13
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Systern Instaflation

Chapter 2

- System Installation

2.1 Initial Inspection

" 2.1.1 Mechanical Inspection

if damage to the shipping carton is evident, request the carrier's
agent be present when the unit is unpacked. Check for equipment
- damage and inspect the cabinet and panels for dents and scratches.

2.1.2 Claim for Damage

Please notify ENI directly or your authorized ENI representative if the
(Product) is mechanically damaged or fails to meet specifications
upon receipt. Retain our shipping carton and packing material for
the carrier's inspection as well as for subsequent use to return the
unit should this become necessary. '

2.1.3 Packaging for Reshipment

Whenever possible, the original shipping carton and packing
material should be used for reshipment. if the original packing
material is not available, wrap the instrument in heavy paper or
plastic. Use a strong shipping container. If a cardboard carton is
used, it should be at least 200 Ibs. test material.

Use shock-absorbing materiai around all sides of the instrument to
provide a firm cushion and to prevent movement inside the container
wall on each side. Protect the front panel by means of cardboard
spacers inserted between the front panel and the shipping carton.
Make sure that the instrument cannot move in the container during
shipping. Seal the carton with a good grade of shipping tape and
mark the container: FRAGILE ELECTRONIC INSTRUMENT.

CAUTION ! Drain water before shipment.

AST000 | 77



System Installation

2.2

2.2.1

installation Réqairemehts

Electrical Inspection

The electrical performance of the Model A-10C0 should be verified

. as soon as possible after receipt. The following is a performance
.. check that is suitable for incoming inspection: _

2.2.2

2.2.3

1. Set the ampilifier front panel power switch to the ON position
and check that the pilot light illuminates and the fan motors are
operating normally.

2. Perform the RF Qutput Power Test, Section 2.2.2 in Chapter 82,
Maintenance and Calibration.

Cooling and Ventilation

When the A-1000 is enclosed by an external cabinet, provisions

- must be made to ensure an adequate flow of cooling air to the unit.

Ambient temperature of the air must not exceed 40°C.

Power Requirements

- This unit requires a 50 to 60 Hz 3@ power source with a fused
" capacity of 30A. The unit must be adjusted to accommodate the

Note: .

available AC line voltage. This is accomplished by moving the AC
line jumpers to the correct terminals of Terminal Block TB3. See -
Table 2.2.3.

The A-1000 Is normally shioped from the factory with TB3 set for 208V 32 "Y"
operation unless otherwise specified.

22



System Installation

1. Tolocate Terminal TB3, remove the front panel by removing the
gight #6-32 screws from the bettom front panel. TB3 is located
directly behind this lower front panel.

2. Disconnect the linecord from the power main when adjusting
the operating voltage.

Line Black Jumpers
Voltage From To From To X Y Z Fanleads

1 18 3 4 11811317 |3 |2
240VAC 32} s 7 9 10 jo jtir
t2 13 | 15 186

18 1 3 4 [18]1418 110 12
8 g 10

2
230VAC 38| &
12 14 | 15 16
2
6

813 5 (1811418 11 |12
.8 g 11
12 14 | 18 47

{ 3 1317 |4 {10 |12
20836 | 140 ,e’ug
13 16 | £7g 12

220VAC 3o

e 12 15
15 18

2 5 |3 6 |14]8 |5 |11 |12
190V 3o gles g
14 17 | 9 12
e 12 15
15 18

Line Voltage Connections
(Numbers indicate TB3 Terminals)
Table 2.2.3

Failure to connect the AC line jumpers fo the correct
CAUTION | TB3 terminals may resuit in severe damage to the
instrument.

A-1000 | 23
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Operation

3.1

3.1.1

MNote:

3.1.2

3.1.3

3.1.4

A-

Chapter 3
1000 Operatio

This section outlines all connections and provides basic operating
instructions. and precautions in Section 3.2. Before attempting
operation, please familiarize yourself with all connections.

Front and Rear Panel Devices

RF Cutput Meter

An output meter is provided on the front panel to indicate the
average output voitage {(calibrated in ims) as well as the power cutput
when the unit is connected to a 50Q2 load. Sine the meter responds
only to average RF output voltage, the modulation characteristics of
the input signal must be taken into account when interpreting the
meter readings. '

For example, the ampilifier may be saturated during the ON position
of the pulse, yet the meter reading will be iow due to the low duty
cycle of the pulse input.

The voitage pick-off is mounted directly behind the rear panel at the output
connector.

Circuit Breaker

The circuit breaker is also located on the front panel. In the ON
position, fans and the power supply are connected to the main power
source.

input Connector

Located on the back panel, this Type ‘N' connector provides
connection of the driving generator. Input impedance is 50Q. No
more than 0.3V is required to obtain saturated output. Uptc 1.4V
peak can be supplied without causing damage. However, no
additional power output can be expected.

Qutput Connector

Located on the back panel, this Type 'N' connector allows
connection of the amplifier output to the load.

A-1000
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Operation

315

3.1.6

AC Ground

Loc'aied on the back panel, AC Ground should be used to earth
ground unit's case.

Line Cord

Located on the back panel, this four conductor cable contains three
phases and ground.

3-2
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Cperation

3.2 Operating Procedure

Note:

-To operate the ENI Model A-1000:

1. Refer to Section 2.2.3 to review all precautions.

CAUTION |

Never connect the amplifier RF input to the amplifier
RF output. This will cause csciflation and may damage
ihe input pre-amplffier.

2. Using the rear panel Type ‘N’ connectors, connect the input o
the signal source and the output to load.

3. Increase the input signal gradually while observing the output
- voltage on the output RF voltmeter. When the unit is connected
to a 50Q load the unit's CW power cutput may be read directly
fram the meter scale. When the unit is connected to an arbitrary
or unknown load impedance, the following steps will ensure a
low distortion power output.
a. Disconnect the output load cable from the unit's output Type
'N' connector.

b. If the CW output voltage is less than 300Vms the unit is
operating at low distortion, regard%ess of the load
impedance.

c. Reconnect the output of the amplifier to the load.

If the output of the ampiifier is monitored by a high frequency oscilfoscope or
spectrum analyzer, the input signal may be increased until the peint of maximum
undistorted power ouiput is cbserved.

TA-7000
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Operation

3.3

Operating Precautions

1.

The A-1000 is completely protected against damage due to
load mismatch, provided that the input RF level does not exceed
1Vrms or 1.4V peak. lf the attached signal source is capable of
generating substantially more than this input voitage please use
caution in adjusting it. The unit wiil saturate well before the
maximum input voltage and thus, there will be no increase in
the output power at this point.

The unit should not remain connected {0 an antenna when the
unit is not in use. If thunderstorms are likely, earth ground the
unit's case.

When the input signal voltage of the signal source is unknown,
insert an attenuator between it and the A-1000 input.

An output meter is provided tc indicate the average output
voltage (calibrated in ms) as well as the power output when the
unit is connected to a 50Q load. Since the meter responds cnly
to average output the modulation characteristics of the input
signal must be taken into account when interpreting the meter
readings. For example, the amplifier may be saturated during
the ON position of the pulse yet the meter reading will be low
due to the low duty cycle of the pulse input.

A-1000



Operation

A-1000 Specifications

Frequency

Gain

Gain Variation

Maximum Linear Power Qutput

Harmonic Distortion

: Typical 3rd Order
Intermodulation Intercept Point

input/Qutput Impedance
input VSWR

Output VSWR

Noise Figure

Stability
Protection

Output Metering

Power Requirements

Operating Temperature

Size

Weight

Connectors

300kHz to 35MHz
60¢B

+1.5dB

1000W

All harmonics greater than 25dB
below fundamental at 800W.
Lower at reduced power.

+68dBm

50Q

Less than 1.5!1
Less thaﬁ 4.5:1
12dB Maximum

Unconditionally stable; unit will not
oscillate for any condition of load
and source impedance.

Unit will withstand more than 13dB
of overdrive (input signal of 1Vms)
for alt cutput load conditions.

Average reading voltmeter
calibrated in rms volis for a sine
wave with an accuracy of £5% of
full scale (0-300V; also calibrated in
Watts into 500 (0-1800}.

208/240V 3g tap selected, £5% 50-
60Hz at approximately 22A per
phass.

0°to 40° C.

521/2 x 16 3/4 x 21 1/2"
(133.4 x 42.5 x 54.60m)
370 los. (167.8kg.)

Type 'N’

A-1000
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Glossary of Abbreviations

- T SO DTN SUPTO Amperes

AMP ot Amperes

ASSY . s Assembly

=1 = S U UUP PO SOV PPPPRSUONRRRON Bridgse

CAP ettt Capacitor

CER e Ceramic

DESIG....... i Designation
BLECT i Electrolytic

FW D e e Forward

L o U UU USSP UOTPR vererieeeens integrated Circuit
B oiiiieviierrce e iiese s rreeerenerreenrareenns Kilohms

O OO PO O PR Kilchms

MY e Millivolts

] PPV UPPOPPROTIN Picofarad

PIV ot e Peak Inverse Voltage
PWR .., cervereareens Power

POT ..o erereerrnrrra——- rrerererereneeressseasans Potentiometer
REF.......... crernasernseenann ceerrerrrarereres cerenrrrees ... Reference
REG......... verreerenichannes rertesverenae e e eeraesarnes .... Required

R e s .... Reflected

RES ....ooirreererecenee v rebreebe ey aeaaeeaareens Resistor

SB. i Cnereseeeneeeneesieaeereeraeseraseins Slow Blow

UF et a s e e ceeeeen. Microfarad

HE e ceerreraesenreans crrrreeenrenesnierens Microfarad

UH Cereresee e b e st e Microhenry

R . reeeretererr et geasnereesaans vrecees Microhenry
Vo Cveereeeererieenatsinaseasesrananraeans e VOIS

VDCW ..ot ceveresenererenanee vererveeanneens DC Working Voltage
W, reeeesiseenennees tereeeeenteeeeeneecressaresares Watts

WW e crevreserennsnneeeasas Wire Wound
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