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OPERATION & SERVICE MANUAL

Broadband Power Ampilifier

HIGH RF VOLTAGES MAY BE FRESENT AT THE QUTPUT OF THIS
UNIT. All operating personnel should use extreme caution in handling
these voltages and be thoroughly familiar with this manual.

DO NOT USE ANY CFC (CHLOROFLUOROCARBON) SOLVENT IN THE
MAINTENANCE OF THIS PRODUCT. In recognition of our responsibility to protect
the enviroament, this product has been manufactured without the use of CFC’s. The
no-clean flux now used in all soldering 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 resuit 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 130 9001 Quality
System Certified Facility.

Notice

The material contained in this manual is subject to change without notice. No part of this manual may be
repreduced or utilized in any form or by any means, electronic of mechanical, including photocopying or
electronic transmission or other means of reproduction or distribution without prior written consent of ENI.
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 itemns without the prior writien consent of ENL

Revision Level: D1 L
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Warranty

ENI warrants to the original purchaser for a period of one year from the date of delivery, each
instrument 1o be free from defects in materials and workmanship. For a pericd of one year, ENI will, at
its option, adjust, repair, or replace 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 abnormal conditions of operation, repairs will be bilied 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 OR WRITTEN WARBANTIES 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. IN NO EVENT SHALL ENI BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES RESULTING FROM BREACH OF ANY WARRANTY, 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 exclusive remedy under this warranty shall be repair or replacement
as set forth above, or if ENI is unable to repair or replace the defective part within a reasonable time, a
refund of the price of the part or goods which give rise to the warranty claim.

Service And Technical Assistance

For Service or Repair contact the closest Customer Service Department with the following information:

¢ Model and setial number

¢ Purchase order number

* Detailed description of maifunction

* Your company's "Biill 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 will be given,

For Technical Assistance for your particular application, contact the nearest ENI Sales and Service
Center. The following information will help us provide you with prompt and efficient service:
e All of the information contained on the unit's name plate.
¢ Names and telephone numbers of important contacts.
= Detailed description (i.e. physical damage and/or performance anomalies, quantitative
and/or qualitative deviation from specifications), including miscellaneous symptoms, 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 ENI




Sales & Service Locations

ROCHESTER, NY

A Division of

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

Toll Free USA Sales Hotline:

Toll Free USA Service
Hotline:

Tel

Fax:
Sve:

(716) 292-7440
(716) 427-7839
(716) 292-7478
1-800-267-5362

1-800-724-ENI1 (3841)

FREMONT, CA 48834 Kato Road, Tel: (510) 353-4EN! (4364)
’ Suite 110A Fax: (510} 353-4360
Fremont, CA 94538
AUSTIN, TX 4150 Freidrich Lane Tel: {512) 462-2191

Suite J
Austin, TX 78744

Fax:

(512) 462-9411

UNITED KINGDOM

Mundelis Court,
Weiwyn Garden City
Hertfordshire ALY 1EN
England

Tal:
FAax:

(01707) 371 558
(01707) 339 286

GERMANY Sielminger Str. 83 Tel: {(0711)847 700
D-70771 Leinfelden- Fax: (0711) 847 70 25
Echterdingen (Stetten)
Stuttgart, Germany

JAPAN 541 Aoyogi Kunitachi Tel: (0425) 228 011
Tokyo 186 Fax: (0425).222 636
Japan ‘
TAIWAN No. 15, Lane 24, Tel: (35) 787 762

Ming Hsiang 1 Street
Hsinchu 300, Taiwan

Fax:

(35) 787 760

Product and Applications information also available on the Intemet at:

hitp://www.enipower.com
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Introduction

The Model 5100L is a general purpose broadband amplifier capable
of more than 100 watts of linear power output when driven by any
laboratory signal or sweep generator from 1.5 to 400 MHz.

An ultra linear Class A design, the 5100L will "boost” the output of any
signal source by a flat 50 dB (1.5 dB) and provide its full forward
output power into any load impedance (from an open to a short
circuit). Its output is a faithful reproduction of the input waveform for
AM, FM, §8B, CATV, pulse and other complex modulations. Although
specified only over the 1.5 to 400 MHz frequency range, full power
output is typically available from 1 to 410 MHz.

The use of stud mounted UHF transistors on microstrip circuit boards
makes the 5100L both reliable and easy to service. An integral power
supply and cooling system permits operation over a wide band of
temperature and AC line conditions.

5100L
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This manual is divided into three sections. Please refer to the
following descriptions to help you locate the information you need.

Chapter 1 Deals with precautionary details. Please read
this section if you are unfamiliar with the 5100L
or ENI's warranty procedures.

Chapter 2 Tells you how to install and power up the system
for the first time.

Chapter 3 Describes operational details of the 5100L.

Chapter 4

Chapter 5

Chapter 6 This chapter provides troubleshooting solutions
to common problems in operating the 5100L.

Appendix A |This appendix provides complete operating
specifications for the 5100L.

Appendix B | This appendix provides a list of schematics and
parts used in the 5100L.

2 5100L
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Chaptei 1

1.1 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 labels and
understand their meaning.
1.1.1  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.
1.1.2 Shock Hazard Warnings
WARNING 4
The warning fabel is used in this manual to wamn the reader of
a procedure or practice which could result in personal injury if not
followed carefully.
51001 1-1
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1.1.3 Service

ENI is responsible for safely, reliability, and performance of the

CAUTION !} equipment only if:

WARNING f = Assembly operalions, extensions, readjusiments,

modifications, or repairs are carried out by authorized
personnel.

«  The electrical installation is made in accordance with the
instaliation instructions provided and the room in which the
equipment is installed complies with the environmental
requirements.

« The equipment is used in accordance with the instructions
for use.

114 Name Plate

The (Product) can be identified by a name plate at the rear of the unit
and contains the following information.

Frame holder for
future illustration

5100L Name Plate
Figure 1.1.4

. Manufacturer:

ENI
Hochester, NY USA

. Model:

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

. 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.

. 1his line contains customer name and customer identification

number.
Date:

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

5100L
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Chapter 2
tion

2.1

2.1.1

2.1.2

2.9.3

Initial Inspection

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.

Claim for Damage

Please notify ENI directly or your authorized ENI representative if the
5100L 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.

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 material around all sides of the instrument 1o
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.

Drain water before shipment.

CAUTION |

5100L
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2.2  Preparation for Use

2.2.1  Power Requirements

The 5100L requires a 50-60Hz, single phase, power source capable of
2000 watts. The unit must be adjusted to accommodate the available
AC line voltage. This is accomplished by connecting the AC line cord
and jumpers to the correct terminals of the terminal strip TB-1, in
accordance with Table 2.2.1.

Terminal strip TB-1 is mounted on the baseplate at the right front side
of the 5100L and is accessible by removing the ten (10) #6-32 screws
from the front panel and sliding it straight out.

Disconnect the line cord from the power main when adjusting the
operating voltage. Failure to connect jumpers to their proper terminals
may result in severe damage to the instrument.

Nominal Line Line Hot Line Jumpers
Voitage {Black) Cominon

{White) Yellow White Black
105 4 1 1-2 3-4 9-10
115 B 1 1-2 5-6 9-10
120 8 1 1-2 7-8 9-10
210 4 1 2-3
230 5] 1 2-5
240 8 1 2-7 _ Remove White & Black

Jumpers

Line Volitage Connections
Table 2.2.1

NOTE: Use 25A fuse for 105, 118, and 120VAC. Use 15A fuse for 210, 230, and 240VAC.

2.2.2 Power Cable Ground Protection

To protect operating personnel, the ENI Model 5100L is equipped with
a three conductor cable consisting of a black hot line, a white common
line and a green chassis ground. For US. delivery, the 5100L is
supplied with a two pole three wire grounding, 20A, 120V plug NEMA
5-20P. This plug must be inserted into a properly wired 20A, three wire
grounding receptacle NEMA 5-20R.

2.23 Cooling

When the 5100L is enclosed by an external cabinet, provisions must
be made to insure an adequate flow of cooling air to the unit. Ambient
temperature of the air must not exceed 45°C.

22 51000
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2.3

Note:

Rack Mounting

In order to install the 5100L in a standard 19 inch relay rack mounting
brackets must be attached to the cover as follows:

1.

7.

Remove the eight (8) #8-32 and two (2) #6-32 screws located on
both sides of the cover and the twelve (12) Phillips head screws
located on the top of the cover. Carefully lift the cover up.

Remove the side handles which are held by six (6) #8-32 screws
and hardware per handle.

Replace the cover and its hardware with the exception of the four
(4) #8-32 screws located at each side of the cover nearest the
front panel.

Verify feft and right rack mounting brackets by holding them next
to the screw holes. Mounting bracket overhang should be at the
bottom of the unit.

Attach mounting brackets to the sides of the unit by inserting the
screws removed in Step 1 through the brackets.

Tighten all screws carefully, assuring that the unit is held firmly in
place.

The six rubber feet on the baseplate may be unscrewed and
removed if the minimum vertical of the relay rack is necessary.

Due to the weight of the 5100L (102 Ibs.) it is recommended that the unit be placed
on a shelf attached to the inside of the rack.

F700L
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Chapter 3

3.1 Functional Description

The ENI Model 5100L is a linear Class A amplifier capable of
increasing the output of any signal generator, frequency synthesizer,
sweep generator or laboratory signal source from 1.5 MHz to

400 MHz.

The 5100L is completely protected against damage due to load
mismatch provided that the input BF level does not exceed 1 Vrms or
1.4V peak. If the attached signal source is capabie of generating
substantially more than this input will saturate well before the
maximum input voltage and there will be no increase in output power
at that point.

The 5100L is unconditionally stable. Any impedance can be
connected to the input and output of the amplifier, without causing
oscillation.

The 5100L will deliver its rated power o any load impedance
regardiess of match. Load mismatch will cause RFF power to reflect
back to the amplifier. The unit is designed to withstand 100% reflected
power {(a pure reactance open or short circuit load will cause 100%
reflected power) continuously without damage.

5100L . 3-1
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3.2

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

Controls, Indicators and Connectors

Power Switch

| Depressing this switch to the "ON" position connects the fans and the

power supply to the main power source.

Input Connector

The input connector is a Type N connection of the driving generator.
Input impedance is 50€2. No more than 0.60V is required to obtain
saturated output. Up to 1.4V peak can be supplied without causing
damage; however, no additional power output can be expected.

Output Connector

“The output connector is a Type N connection of amplifier otutput to

foad.

Fuse

Holder required 3 AG size, slow blow type fuse; 25A for 115VAC; 15A
for 240VAC.

Line Cord

Three prong type plug with safety ground pin connected {o cabinet.
For US. delivery the 5100L is supplied with a 2 pole, 2 wire
grounding, 20A, 120V plug NEMA 5-20P. This plug must be inserted

into a properly wired grounding receptacle NEMA 5-20R.

3-2
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3.3 Operating Procedures

Determine and adjust the voltage setting as described in the previous

section 2.2.1 then proceed as follows:

1. Ensure that the input RF voltage from the signal source is not
excessive. The 1Vrms indicated maximum input voltage is 5
times the level of the input signal required to achieve maximum
output. Input voltages in excess of 2V peak may permanently
damage the instrument.

2. Connect the input signal via a 500 coaxial lead to the input
connector,

3. Connect the output via a 50Q coaxial lead to the load.

5100L 3-3
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3.4

Precautions

To ensure safe operation of the 5100L Amplifier, please keep the
following precautions in mind:

 The input and output of the 5100L should not be connected
together. This will cause oscillation and may damage the
input preamplifier.

¢«  The 5100L should not remain connected to an antenna
when the unit is not in use. If thunderstorms are likely, it

would be prudent to earth ground the case of the units in
operation.

« When the input signal voltage of the signal source is
unknown, insert an attenuator between it and the 5100L
input.

34
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Chapter 4

| Description

4.1

System Overview

The 5100L achieves its high level of power output by combining the
power outputs of a number of individual transistor amplifiers. The
hybrid combining technique permits each amplifier to operate
independently of all others and o supply its power output contribution
without regard to the other amplifier stages. This isolation is afforded
by ferrite loaded transformer hybrids connected at the input and
output of each transistor pair.

Each amplifier module is designed to have an input and output
impedance of 50€2. Therefore, the individual modules can be
disconnected and tested independently.

Highly linear Class A transistors are used throughout the amplifier.
Their linearity is augmented by negative feedback networks
connected to each stage. The high power ouiput transistors have high
temperature film resistors deposited at their emitter terminals to
increase linearity and reliability.

5100L
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4.2

4.2.1

Block Diagram Description

Input signal from the rear panel type N connector is fed to the
preamplifier assembly (P/N: 5100L-3431). The preamplifier has eight
equal amplitude and phase outputs. Each preamplifier channel has
an overall gain of 24dB and a minimum power of 1.5W. The
preamplifier outputs are fed via coaxial cables to the eight power
amplifier modules (P/N: 550L-4712).

Each power amplifier has a gain of 17dB and is capable of producing
more than 20W of power at its output, These outputs are summed and
isolated from each other in the output combiner assembly (P/N:
5100L-3432). RF output ID fed into the output type N connector
located on the rear panel. The power distribution (P/N: 5100L-2431)
provides cooling and DC power to the entire unit. The four regulated
power supplies are each capable of supplying +26.4V to the
preampiifier module and the eight power amplifier modules.

Preamplifier Module

‘The input RF signal is fed through connector J7 to the base of low

noise transistor Q1 through the attenuator resistors R1, R2 and R3.
The gain flatness of this low noise stage is adjusted by variable
capacitor C5. The output of transistor Qi1 is fed via capacitor C4 to the
base of transistor Q2 which is similarly adjusted for gain flatness by
capacitor C10. Additional ampilification is picked up in transistors Q3
and Q4. The output of transistor Q4 is split into two equal gain and
phased matched signals by transformer T2.

These signals are fed to the bases of the driver transistors Q5 and Q6.
The power outputs of these driver transistors are split through their
own four way splitter consisting of fransformers T5, T7 and T8 and T6,
T9 and T10. These signals are fed to the eight coaxial connectors
tocated on the bottom of the preamplifier chassis.

In addition, the preamplifier module has a power limiting circuit which
offers additional protection 1o the combiner and PA transistors, This
limiting circuit monitors two things: core temperature of the final
combining transformer of the output combiner and emitier voltage on
the PA transistor with the highest emitter voltage. If either of the two
components smapled exceeds a preset limit, then the input signal to
the preamplifier first stage is held back to a point where either or both
components remain within safe operating limits.

4-2
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4.2.2

4.2.3

4.2.4

Power Amplifier Module

The outputs of the eight driver lines are fed through 50Q coaxial
cables to the inputs of the power amplifier modules (P/N: 550L-4712).
The input signal at each of the four modules is matched and
attenuated by resistors R1, R2 and R3 and fed to transformer T1,
which is an input matching transformer. Capacitors C2, C40 and C41
match the reactive impedance of transistor Q1 to the primary of
transformer T1. The output of this transistor is split into four equal
amplitude and phase components by transformers T2, T3 and T4.
Transformers T5, T6, T7 and T8 serve to reduce the driving point
impedance at the base of transistors Q2, Q3, Q4, and Q5 respectively.
Additonal impedance matching for transistor Q2 is provided by

- capacitors C7, C8, C11 and C12. Capacitors C15, C16, C21 and C22

provide matching for transistor Q3. In addition, capacitors C23, C24,
C27, and C28 provide matching for Q4 while C31, C32, C34, and C35
provide matching for transistor Q5. Resistors R16, R25, R34, and R43
provide negative feedback to level and match the gain of the output
power stages.

The output power stages are maiched by transformers 78, T10, T11,
and T12. The equal phase and amplitude output power is then
coupled through hybrid transformers T13, T14, and T15 to the ouiput
transformer T16. Additional output ampedance matching is prov;ded
by capacitors G37 and C38. _

Output Combiner Module

RF power is injected into the combiner at connectors J26 through J33
and is summed by hybrid transformers T5 through T10. The output of
transformer T5 and T6 are matched by transformers T3 and T4.
Transformer T2 combines the signals from transformers T3 and T4.
The output of hybrid combiner T2 is matched by capacitors C1, C2
and transformer T1. The total summed output of all eight RF signals is
available at connector J34 the final output of the combiner.

Power Distribution

The AC power is distributed from the terminal block TB1 o
transformer T1. The yellow, white, and black jumpers on TB1 allow
selection of line voltages for the primary of transformer T1 (see power
connections, section 2.2.1 in the Operation manual}. The secondary
of T1 supplies voltage for 4 full wave bridge rectifiers CR1 through
CR4 located on the baseplate assembly (P/N: 5100L-3437). The
output of each rectifier is connected to capacitor C1 through C4 on the
rear panel assembly (P/N: 5100L-3439), respectively. The outputs of
CR1 through CR4 from the baseplate assembly are fed to the
collectors of the power supply transistors.

5100L
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Chap ter 5

5.1 Recommended Test Equipment

The following test equipment is required for accomplishing the 5100L
performance tests. Equivalent substitutes for recommended models

may be used.
Description Recommended Type Use

Oscilloscope Tektronix Model T821

Sween/Signal Generator Wavetek 2001

500 Detector Wavetek D151

Calorimetric Power Meter HP434A

Spectrum Analyzer HP140T Display Unit HP8554L RF Section
Spectrum Analyzer
HP8552A Spectrum Analyzer iF Section

Attenuator, 30dB, 500W Bird 8325

Attenuator, 30dB, 50W Bird 8321

Attenuator, 10dB, 75W Engelman Microwave

5100L
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5.2 Performance Tests
There are three tests required to check the operation and
performance of the 5100L. These tests are:
e (ain and Gain Variation Test
¢ RF Power Output Test
» RF Output Distortion Test
5.2.1 Gain and Gain Variation Test
The purpose of this test is to verify the gain and gain flatness versus
frequency of the 5100L..
Calibration of Set Up
1. . Set up the test equipment as shown below. .
Sweeper/Generator Oscilioscope
Sweep RF
Out Out
I Vert. Ext.
IN X
A A
5100L
IN oyT
9] 0
1 Det 'J
10dB N .
T Attenuator > DC RE
Gain and Gain Variation Test Set Up
Figure 5.2.1
2. Set the oscilloscope to DC, time/CM to Ext. X, and vertical gain to
1OMV/CM.
3. Set the Sweep/Generator to S/S model with the start frequency
at 1.5 MHz and the stop Frequency at 400 MHz.
4. Disconnect the 5100L from the set-up and connect the
Sweep/Generator RF output directly to the 10 dB attenuator.
5. Adjust the output level of the Sweep/Generator for full vertical
deflection of the oscilloscope face.
6. Calibrate the scope face to show 3 dB in 1 dB steps and mark
the traces with a grease pencil.
5-2 5100L
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Calibration of Set Up {(Cont'd)

7. Return Sweep/Generator output level to full deflection. Rotate the
step attenuator on the Sweep/Generator counter-clockwise so
that the output is reduced by 50 dB. ’

8. Reconnect the 5100L into the test set-up in Figure 5.2.1.
Measurement Procedure

Turn on the 5100L power switch.
Observe the gain versus frequency sweep on the oscilloscope.

The average gain should be 50 dB.

BN

The gain variation shouid be within the 3 dB markings as shown
on the oscilloscope face.

5.2.2 RF Power QOuiput Test
The purpose of the RF Power Qutput Test is o verify that the 5100L

will deliver its rated power output over the frequency range of 1.5 MHz
to 400 MHz.

Measurement Procedurs

1. Set up the test equipment as shown below:

3 e ! 51001
weeper/gnerator N Ut 30dB Altenuator
Sweep RF R O N out
Cut Out Bird 8325
PEwer
Meter |
s ON

RF Power QOutput Power Test Set Up
Figure 5.2.2

2. Set the calorimetric power meter to the .3W range. With the 30
dB series attenuator, this corresponds to a full scale deflection of
300W.

3. Set the Sweep/Generator Wavetek Model 2001 to the CW mode,
level to +10 dBm and frequency to 400 MHz.

4. Slowiy decrease the frequency while observing the power meter.
Note that at every frequency down to 200 MHz the power ouiput
is greater than 100W and greater that 200W at every frequency
from 200 MHz to 1.5 MHa.

57100L _ 5-3
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5.2.3 RF Ouiput Distortion Test

The purpose of this test is to verify that the harmonic distortion of the
5100L and hence its linearity is within specified limits.

Measurement Procedure

1. Set up the test equipment as shown below:

51001

Power

Sweeper/Generalor

i GIT) 30dB Attenuator Meter
Sweep AF R IN OUT =

Out Out Bird 8325 3 ON

Y
30dB Altenuator

Bird 8325

E O AFIN

Spectrum

Analyzer
RF OQutput Distortion Test Set Up

Figure 5.2.3

2. Set the calorimetric power meter to the .3W range. With the 30
dB series attenuator, this corresponds to a full scale deflection of
300W.

3. Set the Sweep/Generator Wavetek Model 2001 to the CW mode,
level to +10 dBm and frequency to 400 MHz.

4. Adjust the Sweep/Generator output level so that the output
power indicated on the power meter meter is 100W.

5. Disconnect the cable from the power meter and connect it to the
spectrum analyzer through a 30 dB attenuator.

6.  Observe that all harmonics are at least 25 dB below the
fundamentail.

7. Repeat steps 1 through 6 with the generator set at 350 MHz,
300 MHz, 250 MHz, 200 MHz, 150 MHz, 100 MHz, 50 MHz, and
1.5 MHz, in succession.
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5.3

5.3.1

Locating a Faulty RF Module

The input and output impedance of each of the RF modules in the
5100L is 50Q2. Therefore, they can disconnected from sach other at
any point and test independently. The following sections provide a
method of locating a faulty RF module.

Isolating the Amplifier Problem

1. Set up the test equipment as shown in F;gure 2.2.2 for the RF
power output test.

2. Set the RF generator to CW, the frequency to 10 MHz and output
level to +1 dBm. If the 5100L output power is less than 100W, as
indicated on the calorimetric power meter, a fauity RF module
may exist.

3. With an output of 100W or less, disconnect the coaxial cable
from J18 of the power amplifier module (P/N: 5501.-4712) and
observe the output power of the 5100L as indicated on the
calorimetric power meter. The power will drop 24% (£4%) for a
properly functioning power amplifier. Reconnect the coax cable
to J18 and remove the coax cable from J19. Observe the power
drop. Repeat the identical procedure for J20, J21, J22, )23, J24,
and J25.

If the power output drops an equal amount (within 4%) as each cable
is removed the fault is in either the eight way output combiner (P/N:
5100L-4432) or the preamplifier section (5100L-4431). Perform tests
in the "Eight Way Combiner Test” and section 6.2.2, "Preampiifier
Module."

If the output power does not drop or drops to less than normal, as
each cable is removed, the fault is in the power amplifier associated
with the cable. Perform the tests in the "BF Power Amplifier Module
Test” section.

Eight Way Combiner Test

Set the low level Sweep/Generator to cover 1.5 to 400 MHz. Connect
the output of the sweep generator to the output connector J34,

Connect the BF detector to jack J26 on the output combiner and
seven 50€ dummy loads to connectors J27 through J33. Measure the
total loss through the combiner. If the measured response is 9.4 +.4
dB, then the J26 channel is operating properly.

To check the remaining channels, connect the RF detector to each
connector J27 through J33 successively while terminating all the
remaining connectors with the seven 50Q2 loads. Each channel
should have the same loss response of 9.4 +.4 dB as indicated for
connector JZ26.

5100L
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RF Power Amplifier Module Test

Two tests are required to test an RF power amplifier module. They are
a bias voitage check and a low power sweep test. In order to perform

“-these tests the following test equipment is required. Equivalent
- substitutes may be used for the recommended models.

Description

Recommended Type

DVM Fluke B000A or Fluke 8100A
Sweeper/Generator Wavetek 2001
Oscilioscope Tektronix 1921
5002 Detector Wavetek D151

Aftenuator, 10 dB, 75W

Engeimann Microwave

Power Supply

Lambda LK-361-FM

Cooling Fan

Rotron Tyne 113

---Bias Voltage Check- -

1. Adjust the power supply to +26.4V.

2. Connect the power supply minus (-} lead to the heatsink.
Connect the power supply positive (+) lead to the power
amplifier to be tested.

3. Position the cooling fan so that the cooling air is directed at the
heatsink quadrant to which the power amplifier module under

test is mounted.

4. Verify that the emitter voltage of Q1 is +3.0VDC +.15VDC and the

emitter voltages of Q2 through Q5 are +2.80VDC £.15 VDC.

5. If all the voltages are within tolerance proceed to the low power

sweep.

Maintanance & Calibration
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Low Power Sweep Test Set Up

1. Set up the test equipment as shown below:

Sweeper/Generator Oscillicscope

i

E

Sweep RF i
Out Out l ’

l Vert. Ext.

PA Module {550L-4712)

CUTO————]
5 | Ber l
10dB L et.
1 > OC RF

Attenuator

l.ow Power Sweep Test Set Up
Figure 5.3.1

2. Set the oscilloscope to DC, Time/CM to Ext. X and vertical gain
to 10 MV/CM.

3. Set the Sweeper/Generaotr to the S/S mode with the start
frequency at 1.5 MHz and stop frequency at 400 MHz.

4. Disconnect the power amplifier module under test from test set-
up and connect the sweeper/generator RF output directly to the
10 dB attenuator.

5. Adjust the output level of the sweeper/generator for full vertical
deflection on the oscilloscope face.

6. Calibrate the scope face to show 3 dB in 1 dB steps and mark
the traces with a grease pencil.

7. Return sweeper/generator output level to full deflection. Rotate
the step attenuator on the sweeper/generator counter-clockwise
so that the output is reduced by 10 dB; reduce the output an
additional 7 dB with the vernier control.

8  Reconnect the power amplifier module under test per Figure
5.3.1.

5100L ‘ 5-7
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Measurement Procedure

1. Turn on the power supply connected to the power amplifier
module under test.

2. Observe the gain versus frequency sweep on the oscilloscope.
The average gain should be 17 dB.

4. The gain variation should be within the 3 dB markings as shown
on the oscilloscope face.

5.3.2 Preamplifier Module

if the test in the "RF Power Amplifier Module Test" section shows that
the power amplifier modules (P/N: 550L-4712) are not faulty and the
eight way output combiner is not faulty, then the driver is suspect. A

- check of the power supply per section 2.4.1 should be performed to
conclude positively that the driver amplifier module is faulty.

5-8 5100L
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5.4 DC Power Supply

The following test and adjustment procedure shouid be performed
after the replacement of the power supply assembly consisting of four
regulator boards (P/N: 5100L.-4435), three power amplifier power
supplies (P/N: 5100L-3435) and a power amplifier/preamplifier power
supply (P/N: 5100L-3438) or if the power supply voltage is out of
adjustment.

The power supply adjustments are located under the snap plugs and
are labeled voltage adjust. There are four adjustment points, two on
each side of the BF horseshoe, each adjusting the supply voltage for
two power amplifier modules.

5.4.1 Test Procedure

1. To test the power supply the following equipment is required.
Equivalent substitutes may be used for the recommended

models.
Description Recommended Type
DVM Fluke BOGOA or Fluke 8100A
Oscilioscope Tektronix T921

Disconnect all external cables from the 5100L.

Connect the minus (-) DVM iead to the chassis and the positive
(+) lead to either of the power amplifier modules associated with
power supply to be checked or adjusted. The DVM should
indicate 26.4VDC.

4, Connect the oscilloscope to the power supply under test at the
same point the voltage was tested. The ripple on the supply
shouid be less than 25 millivolts.

5. Repeat steps 2 through 4 for the remaining power supplies.

5100L , 5-9
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5.5 Disassembly Procedures

The following disassembly procedures describe the recommended
method of removing assemblies and printed circuit modules for the
purpose of testing, repairing and/or replacing. Careful handling
should be used to avoid damaging the boards.

5.5.1 Tools Required

The 5100L is assembled with standard hardware. The screw sizes
range from #2-56 to #8-32 and are of the Phillips or slotted types.
Standard tools are required for their removal.

5.5.2 Removal of Cover

1. Remove the sixteen (16) #8-32 and the four (4) #6-32 located on
both sides of the cover and the twelve (12) #4-40 Phillips head
screws located on topy of the cover.

2. Carefully lift the cover up.

To replace the cover, simply reverse the procedure. When replacing -
the cover care should be taken that the cover does not come into
contact with the internal cabling.

5.5.3 Preamplifier Assembly

1. Remove the cover support brackets by removing four (4) #6-32
screws per bracket.

2. Remove the eight (8) #4-40 screws holding the assembly to the
power amplifier heatsink assemblies.

3.  Remove the input cable from J2 on the preamplifier module.

4. Remove the +26.4VDC input wire from the terminal block of the
regulator board associated with the preamplifier module.

5. Remove the eight (8) output cables from J3 to J10.
5.5.4 Eight Way Output Combiner Assembly

1. Remove the cover support brackets by removing four (4) #6-32
screws per bracket.

2. Remove the seight (8) input cables from J26 through J33 and one
output cable from J34.

3.  Remove the six (6) #4-40 screws holding the assembly to the
power amplifier heatsink assemblies.

5-10 5100L
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5.5.5 Power Amplifier Heatsink Assemblies

1. To remove wither of the heatsink assemblies (P/N: 5100L-3433
or 5100L-3434) it is necessary to remove the preamplifier
assembly (P/N: 5100L-3431) and the eight way combiner
assembly {P/N: 5100L-3432) per sections 5.5.3 and 5.5.4.

2.  Disconnect the Molex connectors associated with the heatsink
assembly being removed.

3. Remove the five (8) #8-32 mounting screws from the bottom of
the baseplate of the heatsink assembly being removed and lift
the heatsink assembly straight up.

5.5.6 Power Amplifier Module

Remove the heatsink assembly as per section 5.5.5 above,

2. Remove the red power supply lead of the power amplifier
module being removed.

3. Remove the four (4) #4-40 screws and nuts which hold the
module in the heatsink.

4. Remove the five (5) #8-32 reduced nuts which hold the
transistors to the heatsink.

Carefully lift the board from the heatsink.

During reassembly, care must be taken to insure proper
alignment of the transistors and that all the wires are properly
dressed.

5.5.7 Power Amplifier Regulator Board

1. Remove the heatsink assembly associated with the power
supply regulator to be removed. See section 5.5.5.

2. Remove the two red power leads from the regulator board
terminal block.

3. Remove the four (4) #4-40 mounting screws from the power
supply regulator board.

5.5.8 Power Amplifier Power Supply

Drop the rear panel by releasing its ten (10) #6-32 screws.

2. Unsolder the red wire from the turret terminal of the supply to be
removed.

Disconnect its associated Molex connector.

Remove the two (2) #6-32 screws holding the assembly to the
baseplate.
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5.5.9 Power Amplifierlpreampiifier Power Supply

Drop the rear panel by releasing its ten (10) #6-32 screws.

"2.  Unsolder the red wire from the turret terminal of the supply to be
removed.

Disconnect its associated Molex connector.

Remove the two (2) #6-32 screws holding the assembly to the
baseplate.
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Chapter 6

shooting

The first step in isolating a malfunction is to review the conditions
under which the symptoms were observed and check that it was not
caused by the external cabling or associated test equipment. Before
proceeding to the detailed test procedure, a complete visual
inspection of the 5100L should be accomplished.

Check for bumnt or discolored components and broken wires and note
any details which might localize the malfunction.

Commonly found symptoms together with their probable cause and
troubleshooting recommendations are listed in the Troubleshooting
Guide on the next page.
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Troubleshooting Guide

Symptom

Probable Cause

Recommendation

Power Lamp does not light

Burned out bulb
Defective power supply

Thermal switch open

Defective power switch

Blown Fuse

Check for 26.4V across bulb.
Perform test in section 5.4.1

if TS1 contacts do not close
after unit has cooled, replace
thermal switch.

Replace switch (S1).

Replace fuse per section
3.2.4.

Power Lamp dim

Power supply out of
adjustment

TB3 wired incorrectly

Perform power supply
adjustment Section 2.2.1.

Check section 2.2.1.

Blown fuse

Defective power supply
Wrong fuse

Defective line cord or AC
wiring

Perform test in section 2.4.1
Check per section 3.2.4.

Visually inspect for signs of
insulation breakdown.

No BF output or gain

Broken input or output type N
connector

Defective input or output
internal cables.

Visually inspect connectors for
broken pins.

Visually inspect cables at input
and output connectors.

Low RF Output or Gain

Defective input cables.

Faulty power supply adment.

Defective RF amplifier module.

Visually inspect cables.

Perform power supply
adjustment Section 2.2.1.

Perform procedure for locating
faulty RF module, section 2.3.

Excesséve _Distortéon

Defective power amplitier
module.

faulty RF module, section 2.3.

Perform procedure for locating

Troubleshooting
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Troubleshooting Guide

{Cont'd)

Symptom

Probable Cause

Hecommendation

Amplifier Overheating

Defective fan

Ambient air is above
specifications.

Defective power supply

Check that the fan is operating
properly.

Measure the ambient
temperature.

Perform test in section 2.4.1.

Excessive rippie on gain
versus irequency sweep of
amplifier.

Ripple on power supply.

Periorm BC power supply test,
section 2.4.1,

5100L
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Appendix A

5100L Specifications

The following appendix lists complete physical and operations
specification for the 5100L..
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5100L Specifications

Revision Level: B

Frequency Coverage
Gain
Gain Variation

Maximum Class A Linear
Power QOutput

Maximum Power QOutput

AC Power Requirements

RF Input
RF Output

Harmonic Distortion

Typical Third Order Intercept
Peint

input / Qutiput Impedance
Stability

Input VSWR
Output VSWR
Noise Figure

Protection

Cooling System

1.5-400 MHz

50dB nominal

+1.5dB from 1.5 to 400MHz
100 Watts

200 Watts CW & Pulse, 2.0-180 MHz

105/115/120VAC 8% at 22A
210/230/240VAC 8% at 11A
single phase 50/60Hz

Type N
Type N

All harmonics greater than 25dB
down at maximum linear power
output, lower at reduced power.

+62dBm

506

Unconditionally stable;Continuous
operation into any load or source
impedance.

1.8:1 maximum
2.8:1 maximum
12dB maximum

Unit will withstand a +13dBm input
signal (1.0Vrms) for all output load
conditions, including short and open
circuit loads.

Forced air

A-2
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Operating Temperature
Front Panel Indicator

Rear Panel Connectors

Weight

Size
(H x W x D)

Rack Mounting

0 to 45°C
AC On

AC line
RF Input
RF Output

102 Ibs. (46.3 kg)

15.7 x 17.1 x 23"
(39.9 x 43.4 x 58.4 cm)

19-inch adapters provided.

5100L
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Appendix B

vice Appendix

This service appendix contains schematics and a parts list for the
5100L Broadband Power Amplifier.
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GLOSSARY OF ABBREVIATIONS

B e e e e e AMPERES
AM P . L e e e AMPERES
= 1= ASSEMBLY
BR . .ttt e e e BRIDGE
0 < CAPACITOR
04 2 SO CERSMIC
03 A 5 DESIGNATION
2 8 1 o ELECTROLYTIC
75 P e FORWARD
5 o NTEGRATED CIRCUILT
Kttt e e e e e KILOHMS
KO . ittt e e e e e KILOHMS
111 MILLIVOLTS
=3 PICOFARAD
PV e e e PEAK INVERSE VOLTAGE
2 POWER
=0 O POTENTIOMETER
REF . . ittt et e e, REFERNCE
23 10 P REQUIRED
20 23 REFLECTED
3 = PP RESISTOR
= SLOW BLOW
1 MICROFARAD
2 Dt MICRO¥FARAD
TH . e e e e e e e MICROHENRY
¥ S . . - . .MICROHENRY
R 2P VOLTS
57504 P DC WORKING VOLTAGE
e WATTS
WW. .o e e, e WIRE WOUND
2001 - ENI

GngsARY







05/:18/01 A&S

FART NUMBER
Z100L~TM-3)
E160L~143L-C1
©100L~14:

51G0L-019
SiG0L-2

[NEREN]

PR
[T N

05/18/01

S100L-0085-45

MANUAL 5100L
INFUT CAELE ASSEMELY
QUTPUT CAELE ASS'Y
PoA. GUTPUT CABLE
CABRLE AZSY CAL~9 24,563
HAEN GROUF
BERACKET CCGVER SUPPORT
TOVER, PREAMPLIFIER

TKET RACK MTG
BERACKET REAR MTG WELD, MILL, S
SUFFORT PANEL
FOWER Tl BUTION
CPREAMPLIF RESY
NER AS3SY
© RIGHT
Y LEFT

A HEATE E
COVER ASSEMRLY
CHOKE ON, 23T, 275, 2. 5MHD
CORE & TOROID

CORE Q TCROID WHITE

BOW 20 L/74 X 22 0% 27

LG, CORNERS ETHAFOAM

D e e U e e b b g b e B3 b e per 2 b O3 G2 G

RARNESS GROUP

PAGE

i

REFERENCE DESIGNATORS

FART NUMEER

L-2439-WL
CL-4435-WL
GL=4438-W1.
O0L-4435-WL
OOL-4436-41
GOL-1431-Ci
GGL~1431~C2
JGL-1431-03

I e
bt b fort

ATEINK {R)
CHEATSINK (L)
EPLATE
IRE NT PANEL
WIRE R PANEL
WIRE LIST,?.C.WIRING B8D.
WIRE LIST,P.C.WIRING BD.
WIRE LIST,F.5.REG.ED.
WIRE LIST,CCNTRCL ED.
INPUT CAELE ASSEMBLY
QUTPUT CABLE ASSTY
PLA. QUTPUT CAELE




G9/16/01 ASSEMBLY

PGHER D1

DESCRIPTION QTY REFERENCE DESIGNATORS
51001-029 COVER PLATE 1.080
AZODG-017 COVER PLATE 1.400
510053437 HASEPLATE RASSY 1.090
- FRONT PANMEL ARSY 5,000
AEAR PANEL ASSY 1.400
ANDOFEF HEX BRASS 4-40 x .50 2.000
7331 STANDOFE RND AL 4-40 X 2 2.000

95/18/01 ASSEMBLY : 5100L-3431 PREAMPLIFTIER ASSY PAGE 4

PART HOUMBER OESCRIPTION oty

SLOGL-012 AMPLTFIER HEATIINK L. Eon
L104L-013 AMPLIFTER BOX {WELD, S0} 1,068
5100L-014 BRACKET PREAMPLIFIER MTG 1000
5100L-4431 FREAMPLIPLIER HRD 1,600
5100L~4438 CONTROL. BOARD 1, G40
5100L-4438 RF DIRECTOGR BOARD 1.4690

10051 CRP U001 UF 357-0040-K3UD-102M 3.800

10845 GAP 2 PR ODMSCCOZUDL 1,000

v CRIT Z22MF, 50V AXIAL 1.O00

P67 CAP 27 PF LOOE-Z270-KPS00 2.0060

H3Teg CAP 33pF ATC LOOB-330-KPS0G TG

14802 CAP 1000 PF OS50V CER CHIP b, OGG

11850 CAP 0.1 MF ATCYCGORI0GKPSD CER W 0060
151018 CERP 022 ME C2225C223KSGAC 2,060 <4,
151024 CAP 12 ¥F 100V VAC DIPMICA 1.0t cde
1517134 CAPARCITOR, VARIAHLE 0,8-8pF 3,000 C3%,C40,C47
05132 CHOKE .15 OHY S.000  LI1,12,8,10,13
221117 CONM,  "SMB" REAR MOUNT SOLDER 4.6400
140086 RES C-FILM 1% OHM 1/4W 5% 7 1,000 RGOS
140007 RES C-FILM 22 OHM 1/4W 5% C7 1,006 R&A
149610 B OC-FILM 33 OHM 1/4W 5% C7 ¢.000 R1S, RE7
140418 C-FILM 100 M 1/4W 4% C7 1,008 R&g
1EOGAL 12 OKM 1/8W 5% C7 1060 Re
Leogoz i# OHM 1/8W 3% CY 1.080  R2
1BGA0G 240 OHM L/BW 5% C7F L.000 ®y
180010 300 OHM L/8W 5% C7 1,680 R7
18685 TRANSTSTOR ENI-6B 2,000 QL2
10686 THANGESTOR ENI-10A 2,080 03,4
681045 TRANEISTGR BIPOLAR $W TDB 23V 2.000 Q4,6
16222 COKE A TOROID 1,000

2331 STANDOFF HEX BRASS 4-40 X .35 2,006



5100L-3432 OUTPUT COMBINER

05/18/G1  RESEMBLY

PART NUMBER DESCRIPTION QT REFEREWCE DESIGNATORS

S5E00L-011 MTG BRACKET CCMBI

1.400
S100L-026 COMNECTOR ERACKET 1.gco
5i001-4432 CUTPUT COMBINER ERD 1.aco
14398 CAP 1 PF DMSCCN2GD L.Gco Cll
156659 CAP I PP DMECCOZOD 1.G090 1o
18101 CAP MICA J4PF 300V 5% 2,000 C6, 0
16102 CAP 5 FF DMECCDSOD &.000 CL1,4,5,7,8%
16477 CONMN RCET M PNL 530 CHM 1.000 J34

053/18/01 ASSBMBLY : 5:i00L-3433 PA HEATSINK AS3Y F

PART NUMEER GESCRIPTION

5i00L~005 ATIINK RIGHET
5100L-0C7- BRACKET HEATSINK MTG

e

530L-604 HEATEINK MOUNTING SRACKET
5100L-44353 P 3 REGULATCR BCARD
OL-4437 FOWER AMPLIFIER BCARD
10103 CAP i1GPF DMBCCLIGGA <
10767 CAP 27 BF LO0B-270-KPSOD 20, i1z,
19768 CAP 33pF ATC 10GB-33G-KP500 20,000 Cit,21,28,35, 41
108035 CAP &8 PF 1O0B-680-KPLGEH 4.000 3%
11830 CAP 0.1 MF ATCI00B104KPEO CER 60.000 <C3,6,9,13,17,15%,25,29,33,42
46,47, 48
10839 CONN FLUG 2 PGS IN LINE 1.000
2008010 RES MTL FILM 51 THM 2W 3% 4.000 R53
i0e34 . SWITCH 3450-083-175 ELMIENSORS .00
681645 . TRANSISTOR BIPCLAR 4W TDB 23V 20.000 1,2,3,45,5
inz2ze CORE E BALUM YELLOW 4,800
i0304 GROMMET 3.000
1111z SNAP BUSHING 1.000
2100L-009 HTEX FIN 1.600
7371 STANDOFF RND BRAZS 4-40 ¥ (375 8.000



05/18/01 ASSEMBLY : 5100L-3434 BA HEATSINK ASEY LEFT FAGE T

PART NUMBER DESCRIPTION QI REFERENCE CESIGHATORS
HEOGL-004 P A HEATSINK LEFT {MILL, 5Q} 1,004
DEOGL-007-2 ERACEET HEATSINK MTG 1.060
H50L-004 HEATSIRK MOUNTING BRACKET 1.000
H10GL-4435 F & REGULATOR BOARD 7,000
L100L-4437 POWER AMPLIFIER BOARD 4.000
10103 CAP J0UPF DMHCCLOGA 2.080 37,38
1767 CAP 2T PEOLOOB-270-KPS00 20,068 Cl2,22,27,34,40
107l CRY 33pF ATC 100B-33G-KE500 20.000 Cli, 2, 38,35,41
10803% CAF &8 PP J00B~6HO-KPS00 4.000 C3s
11850 CAP 0.1 MF ATCZCOBRID4KPSO CER 60,000 ©3,6,95,13,17,19%,25,29%,33,42
44,45, 46,47, 48
2000018 RES MTL FILM 51 OHM 2ZW 5% 4.000 RO3
£081045 TRANSISTOR BIPOLAR 4W DB 23V 20.000 1,2,3,4,9
lG2ze CORE, E BALUM YELLOW 4.000
13304 GROMMET 3.000
r1112 SNAP BUSHING 1.000
Z100L-00Y HTSK FIN 1.000
2371 STANDOTF RND BRASS 4-40 X .375 8.000

RSSEMBLY

DESCRIPTION

CCVER
HANDLE BLACK ANODIZED




Gh/l8/0L

05/18/91

ASS

NUMBER

ASSEMBLY

31GAL-3431-WL

DESCRIPTION oTY REFERENCE BESIGNATORS
TERM SPADE §2 i.000
WIRE STRN ZOAWG TFL REIN 16.560

[00E~3433-W1 WIRE LIST,P.A.HEATSINK (R} PAGE 10

TERM £IN MOLEX REEL

WIRE STRN 13AWG TFL BLK

QTY REFERENCE DESIGNATORS



05/18/0% 5100L WIRE LIST, P.A.HEATS PAGE 11
PART MUMBER DESCRIPTION Ty REFERENCE DESIGNATORS
1376 TERM SPADE #2 8.000
2625 WIRE STRN ZOAWG TFL REN 56,600
G5/18/01 5100L-3437-WL WIKE LIST, BASEPLATE PAGE 12
PART HUMBER LESCRIPTION oY REFERENCE DESIGNATORS
RING #§ ELU 1,000
RING k6 RED 19,059
RING #10 BLU ©o1.080
PIN MOLEX REEL 2,000
> GTRN 1BANG TFL YEL 3.000
STRN 16MAG TFL WHT 80.000
STRN 1BANG TFL WHT L. 500
£ BTRN Z0RWG TFL WHT 6.250
STREN 16AWG TFL BLK $3.250
KN L4AWG TEL WHT 3.000
e STRN L4AWG TFL BLK 7,500

STRN 18AWG TFL BLK 44,500



. STRM

2626 WIRE STRN

Z0AWG
SETRN Z0AWG
oA

05/18/01 ASSEMBLY : 5160L-343%-0L

PART NUMBER

TERM
TERM
TERM
TERM
WIRE
WIRE
WIRE
WIRE
WIRE
WIRE
WIRE
WIRE

26,000
AL.000
330500

WIRE LIST,REAR PANEL

DESCRIPTION

RING
STRN
STRY
STRN
STRE
STRM
STREN
STRN
ETRE

46

#h RED
10 RED
BIT BLU

I6ANG
LEAWG
2GRANG
IEANG
LAAWG
14ANG
1GAWG
20RWG

TEL
TFL
TEL
TFL
TFL
TrL
TFL

TEL

BLYU
WHT
HWHT
BLK
WHT
BLK
RED
2LK

51.5
118.5
18.

3z,
.2
52.




35/18/04

SOEMBLY

PART NUMBER

2623
7624
2628

05/18/01  ASSEMBLY

5100L-4433-KWL

TERM FIN MOLEX REEL 4
WIRE STRN ZZAWG THL WHY 6.5
WIRE STRN ZZAWG TFL GRN 8
WIRE STRMN Z2ZRWG TEL BLU 4
WIRE STRN Z2AWS TFL RED f

WIRE LIST,

DESCRIPTION
TERM PIN MOLEX REEL
WIRE STEN Z7AWG TFL WHT
WIRE STRN 22AWG TFL GRN
WIRE STEN ZZAWG TFL BLI
WIRE STRN Z2AWG TFL KRED



05/18/01

ASSEMBLY

DESCRIPTION REFERENCE DESIGNATCRS
MOLEX REEL
TFL WHT
i OTFL GRE
> TFL RBLD 7
ZIAWG TFL RED 8.500
G5/18/81  ASSEMBLY : 5:006L~4436-WIL WIRE LIST,CONTROL BD. PAGE 18

PART NUMBER DESCRIPTICN
2628 v TFL
262% WIRE STRN 2Z2AWG TFL
2631 WIRE STRN 2ZAWG TFL

Q7Y REFERENCE DESTGHATORS
RED 3.000
ELK 3.G00
ORN 4.500



Gh/16/03

PARYT MLMBER
011955
2hIEYG
481023
153021
dI00

GR/IE/0E A

PARYT NUMBER
611143
221313
1584

I®PUT CABLE AS

DESCRIPTION

DG COAX ASSY BMC MALE/SME FM
COMN GMBE S IGHT PLUG

LABEL, CABLE MARKER ,08-.13 DIA

g

1
PLUG, BRC FOR RGIBE DEL SHIELD 1,003

3
COMX CABLE RG-188 DBL SHLD 5

ChBLE ASSM N RT ANG/N RT ANG 0.000
CONNECT RT ANG N FGR RGZ14% 2.660
CABLE COAX RG214 12.540

ITEM 1
ITEM 2
1TEM 2
ITEM 4

REFERENCE DESIGHATORS

ITEM L
ITEM 3



45/18/01 ASSEMBLY

PART MNUMBER

15218 CONN PLUG COAX 58 OkM SOLD 1. 304G §
G2Ly CTOMM 142-0282-006 1,600
2574 CABLE COR¥ 50 OHM RGSS 23.438

PART NUMRER DESCRIPTION

350L-011 SUPTORT COVER

S100L-001 EASEPLATE

AIG0-015 FRONT PANEL SUPPGRT

S1O0L-3435 PS5 HEATSINK ASSY |
2100L-3438 PS5 HEATSINK AsgY L.co00
Logse CCNN HSNG RCPT 2 POS PNL MT .,000
10526 RELAY AC SPST 30A 120V 1.000 KL
LCEUs RES K COHM 10W 1.000 Rl
671054 TRANSFORMER A300 1.000
1231007 ERIDGE 35A 454V 4.000
LGZ278 FEET PLASTIC T60-3572 £.000
10648 TEEM BLK 10 TERM  10-140 1.000
L0852 MARK ESTRI® 10 TERMS SERIES 140 1.000



QEOGL-002
5E00LGIO-1
5100L010-2
641059

14781

03/:8/01

EART
5108L-003
S5100L-00%~1
5100L-00%-2
5100L-925%
AT00-016

i1l

151346

i0ken
ez
10256
1bzel
162494
10249
11204
F0401
10125
1oze’
P28
10348

3L0GL-343%

FRONT PANEL

CORNER BRACKET FRONT

CORNER BRACHET FRONT

SWITCH — LICHTEDR PUSHBTN (5P
HANDLE BRUGHED CHROME PLATED

REBR PANEL

CORNER GRACKET REAR

CORNER ERACKET REAR

FAN COVER ' {(WELD, S0}
CAPACITOR CLAMP

CAP 3800 MF 50V ALEL

CAP LROUOMF TSV ALUM ELEC, RAD
CONN PLUG CORX PML PLUG-PLUG
CONN UG-606/0

FAN TUBEAXIAL 6.9%"30 280 CPM
FAN TUBEAXIAL 4 ,BE"SQ 113CFM
Fy 3AB CER SLOBLO 23A  Z50V
£y HOLDER SOLDER PNL
LINECORD 16/3

PLUG 30A 125V ZP3W TWIST LOCK
CLAMP, CAPACITOR, 1, 375"-1.8%5"
FAN GRILL 4.5" MTG

FAN GRILL §.5%" MTG

CLAME LINECORD

Ji
B2
1

3



PREAMPLIFIER BRE

G5/18/GL  ASSEMBLY

PART NUMBER

COAX SEMIRIGID 50 CHM  0.034 L40
CAP CER TRIM 2-10PF 259VDCRESC 080 OS5
cap 5 45FF TRIM 9304 G000 <L
CAP .033MF 100V CER RAD LEAD 0Ga

CAP .1 MF 50V CER RAD
CAP 1 MF 50V CER RAD
CAP S PF DMSCODS0D

1OPE BMEC

L0000 C3,7,12, 06,29, 3

ot

UH, Q73,2 3MHE
KE, IRCN, 27UH, 0%, 045, 2. 5MH2Z
AME PCE A-183

e g DD dm B her ke Py et Lap LR T L € L e 4

FIOCRD OEM 1/2W 2% 7 1 46-49, 37-94
540001 7 CHM L/4W 5% C7
140003 OHEM L/4W 2% 7
144C10 OBEM 1/4W % C7
140013 QEM 1/8W Ty O
140014 CEM L/4W 2% 7
L4661 OHM 1/4W By C7
144G1E OHM 1/4W 5% o7
L4061y OHM L/4W 5% C7
146620 CHM L/4W 5% CF H
140021 C-FILM OHM 1/4W 5% C7 .
L4G0zs 5 C-FILM OHM 1/4W 2% CT I,
14000 C-FILM 470 OHM 1/4W 5% C7 1.
140036 RES C~FILM 1.2K OHM 1/4W 5% C7 i.
RES C-FILM 15K OHM 1/4W %3 C7T 1.
RES C-FILM 1.8K OHM 1/4W 5% C7 1.
RES 27 OHM 1/78W 5% C7 2,000 R13,13
1800G4 RES 3% CHEM 1l/8W 5% C7 2.000 RS,7T
180030 g]ES 300 ORM 1/8W 3% C7 1,600 R12
1500618 RES MTL FILM 680 OHM 1W 8% 1.000
10006024 BES MTL FILM 130 OEM IW 3% 1.009
2000011 RES MTL FILM 58 OHM 2W 5% z.008
2006018 RES MTL FILM 304 OHM 2w 5% Z2.000
35000682 RES MTL FILM 68 CHM 3W 5% MO 1.060 RILT
14588 RES 5.1 OHM 5M 0 5% 1.000 RZ3
03/18/61 ASSEMBLY : 5100L-4431 PREAMPLIFIER BRD PAGE 26
PART NUMBER DESCRIPTION oTY REFERENCE DESIGNATGRS
CORE A TOROID 2.000 T3,4
CORE E BALUM YELLOW 1.000 T

CORE T BALUM YELLOW 7.000  TE, TR, 6 T7,8,9, 10



EMBLY

BE/18/01 A8

3106014

CONTROL

BOARRD

PARY MUMBER
20065 CAP .1 MP 50V CER RAD 4.000 C€1,3,5,6
PRI CAP L 0F2 MF 30V CER CHIP SL000 e
107 3) CAP L 20MF, 50V CERAMIC RAD. 2,000 ©4f, Cc2
F0l4n CHOKE, TRON, 2201, 075, 2. 5MHZ 2.600 0 11, L2
10139 DIODE, 81LICON SWITCHING 1N9:4B 3.600 D1,2,3
F106% IMZ243 10600 it
10413 S FOT 10K OHM V2PLRIGK 2.0600 R4, RI&
11454 ROL PUB A-3Z¢ 3.000
140018 S OC-ETLM 00 OHM 148 5% C7 2,000 »E, RT
L40040 ~F1LM ZK OHM 1/4W 5% C7 T.600 RE,1,16,12,15,18,20
1400%5 C-FILM 5.1K OHM 1/4W 5% C7 1,000 RE
FE00BS6 -SFILM  YOK OHM L/48 5% C7 .000 KIS
F40057 12K OBM 1/4W 5% C7 1.090 RS
1400e2 308 OHM 1/4W 5% CY L0000 1T
LS0R70 100K OHM 1/4%W 5% C7 1.000 R14
140087 20K OHM 1/4W 5% CF 2,000 ®H, 1]
140683 RES C~FILM 51K OHM 1/74W 5% C7 1.000 RY
09z SOUKET DIP 14 PINS 414 AG 49 1.G00
05/18/01 ASSEMBLY 5100L-443R RF DIRECTOR BOARD PAGE 23
PART NUMBER DESCRIPTICON QTY REFERENCE DESIGNATORS
15083 CAP . (33MF 100V CER RAD LEAD 3.000 <3,4,5
18869 CAP .15 MF S0V CHIP 1,000 C6
153677 CAPACITOR 0.02Z0F 50V 10% SMT 2,608 cl1-2
10145 CHOKE, FRON, 22UH, 075, 2. 5MKZ 3.600 L1, L2, L3
10238 6.7 ZENER DICLE 1NT33R 1.000 D3
11162 4.7V ZENER DICDE LIN4688 1.0040 D4
11689 bIobE 2.000 D1, D2
11725 RF DIRECTOR PCHB A-344 1.000
126625 RES C-FILM 1K OHM 1/2W 5% C7 1,000 R4
140422 RES C-FILM 200 QHM 1/4W 8% C7 P3040 RS
LGOG0246 RES MTL FILM 820 OHM 1w 5% 1,060 R3



05/18/0L ASSEMBLY

PART NUMBER

106V CER RAD LEAD
FT COAX RTRKG PC MT SMA
LUV GENM.PURP OICDE IN40O
UT COMBINER FCE A~183
S0 CHM O 20w 1%
160 oHM 508 §%
C TCROID
1 BALUM YELLCHW
CORE N TORGID WHITE
R
A

JB, TTLE,5,10
T4

BALUM GREEN
M REDR
BRAID, THRULAR L/16IN TIMHED

B da 5T G0 e 40 PO

& BEGULATOR BOARD PAGE 38

Ty

CAF _033MF 100V CER RAD LE 3.000

CAF .1 MF 58V CER RAD L.GO0

CAP 150 PF 300V 5% MICA RAD L. 0600

03 CAP SED FF 350V 5% MICA BAD 1.0630

10168 Cag 47 MP 63V 1.600
10118 CAR 022 MF S0V CER CHIP 1.000
11041 CAP 6200 PF, 50V CHIP CAP 1.000 <
10137 CHORE, PHEN, . 47UH, 20%, 045, JSMHZ 1,000 L
108324 CONN PLUG 4 B0S IN LINE L.0Go
Q327 Ic pos ADJ OTPUT VLTG REG ICKT 1.000 IcCi
10408 RES POT 2864 OHM TZPLRIGO 2.000 Rz2, R4
0BG PZ REGULATOR PCB A-162 1,006
140045 RES C-FILM 5,1 OHM 1/4W 5% C7 1.086 R1
E BES M LM 2.7K OHM 1/2W 23 1.6460 R

RES M~FIL T.5K OHM 1/2W 2% 1.080 R3

CORE § TOROID WHITE 4.060

TEFM BLK ¢4 TERM 411-24 1.068




PESCRIPTION QryY REFERENCE DESIGNATORS

CORY C 25 4,250
10063 CAP L O33MF 3100V CER RAD LEAD 5,000 C4,10,18,26,43
10065 CAP .1 MF 50V CER RAD S.040 €5,14,20,30,36
101465 CAP 10OPF DMLCCIOO0A T.060 CLl,C2,CE,015,C23,C31,C50
10145 CHOWE, TRON, 2208, 075, 7, SMHZ 5,000 LI,T7,8,9, 10
10146 CHOKE, TRON, 2704, 10%, 045, 2. 5MH2 5,000 LE,3,4,5,6
11850 CONN L PIN H42-0781-211 1.060 J7
221116 CONN, MSME" VERTICAL PCE MOUNT 1,000
10759 FOWER AMP BCB R-155 1.000
120007 RES C-FILM 1Z OHM 5% 7 1.0460 BRI
120403 REE C-FILM s OHM 5% 1 3,060 RIQ, 11,12
1206405 C-FILM M 5% C7F 3,080 RT,8,9
1266406 C-FILM OHM S oy} 40.068 R19-24, 27-32, 37-42, 46-58,
136
126807 » C-FILM 51 OHM I 3% o7 1,069 RL3
1oany C-FELM 3940 OHM 5% ¢ 2,060 R2,3
170036 C-FILM ThH OHM = S 1,060 RS :
laoGle CrFILM Th OHM b 7 4.000 RIT,36,45,26
140019 C~FILM 120 OHM 1/4W 5% 7 2,000 Ri4,15
20060012 MTEL FILM B2 OHMM ZW 5% 5,008 R4,RI6,R34,R43,REIS

2068014
Z0Ge0le
2060032
10257

MTL FILM 120 OHM W 5%
ML FILM 300 OHM 29 5%
MTL FILM 360 OHM oW 5%
TORQEID

EALUM GREEN

069 RE2Z, 54

R, 33, 35, 44
2,000 T1,5,6,7,8
G0 T9, 10, 11,12

e e b
(=3
(=3
=
=
-
)

EALUM YELLOW é.OGO T3, 4, 13,15, T, 14
1023y CORE R BALUM GREEN 4.000 Tié
571509 SFACER RND BRS PCR 4,000

§5/18/91  ASSE Y 5100L-4435 P 5 REGULATOR BOARD PAGE 32

PART NUMBER DESCRIPTION Q7Y REFERENCE DESIGNATORS
5 3 CHRP L033MF 100V CER RAD LEAD 3.0060 ¢y, €8, C7F
PG66 CAP .1 MF 50V CER RAD 1,000 Y
15086 CAP 150 P8 300V 5% MICA RAD 1.000 <4
10093 CAP 560 FF 300V 5% MICA RAD 1.000 F
10108 CAF 47 MF 63V 1,000 8
1018 CAF .022 MP S50V CER CHIP 1,000 C¢3
11¢41 CAP 6800 PF, 50V CHIP CAP 1,000 b
10137 CHOKE, PHEN, 470K, 20%, 045, 25MH% 1.000 LI
10840 COHN PLUG 4 POS IH LINE 1,000
PRE R 1¢C POS ADJ OTPUT VILIG REG ICKT 1,000 I€L
16404 RES POT 200 GHM 72PLRIGQO 2,000 Rz, R4
148014 REGULATOR PCB A-162 1.000
144049 C-FILM S5.1K OHM 1/4W 5% C7 1.080 K1
18569 ZUTK OHM 1/20W 2% 1.060 RS
L3572 M-FILM  7.5K OHM 1/2W 2% 1,000 R3
146787 CURE S TORQID WHITE 4.000
G645 TERM BLK 4 TERM 411-74 1.000



03/18/0%

10143
Lbi4s
13550
Ieille
15789

6215609

05/18/01 ASSEMBLY

AZGEMBLY

5100L-4437

DESCRIPTION

CORY CABLE 25
CAP
CAF .1 MF 50V CER RA
POLOPEF LMSCCLIODA

CHOKE, ITRON, 220H, 075,

HM

v}

L033MF 148V CER RAD LEAD

2. 5MHZ
CHCKE, TRON, Z7UH, 10%, 045, 2. SMH2

CONN I PIN 347-0701-211
COMN. "SMBY VERTICAL PCB MOUNT
POWER AMP PCBE A-153
RES C-FILM 12 GEM 1/2w S8 CF
C-FILM 15 OHM L/ZW 5% C7F
C-FILM 25 CHM L/0W 5% CF
C-FILM 27 CHM 1/2W E% T
91 GHM 1/2W L8 CF
390 OHM L/ZW 5% C7
ToOCHM 1/2W 5% CF
75 CHM i1/4W S5 CF
126 CHM /4w &% 7
FILM w7 OHM 2W D%
FIiM 120 OHM 2W &%
FILM 300 OHM 2W °%
FILM O3B0 OBM 2W D%
TCROID

BALUM GREZN
BALUM YELLOW
BALUM GREEN
RN BRS PCE

SPACER

5100L~3435

POWER AMPLIFIER B

BS HEATSINK ASSY

GARD

©1,C2,08, 015,02, C3E, 050
Li,7,8,%, 10
LZ,3,4,5,6
J7

PART NUMBER

AZGG-012
5100L-4433
G678
651053
0310
10311

DESCRIPTION

PCWER

TRANSISTCR ZN4Z3ZA
TRANSISTCR MJLIS0O24
HEATSINK 178-HC
HEATSINK 172-HC

SUPPLY HEATSINK
FC WIRING BRD




5100L-3436

DESCRIPTION Ty
A30G-01¢ POWER SUPPLY HEATSINK JIR el
H100L-4434 PC WIRING BRB 1.000
10678 TRANSISTOR IN4233A 1,006 ¢l
6810GE3 TRANSIETOR MJ15024 2,063 (2-5
10310 HEATSINK  170-HC 4.006
10311 HEATSINK  172-HC 10040
05/18/01

SEEMBLY ¢ S9106L-4433

BART NUMBER DESCRIPTION QTY REFERENCE DESIGNATORS
FOEdL CONN HSNG RCPT 4 POS PRL MT 1.000
10403 P C WIRING PCE A-18S 1.000
© 10581 RES MTL FILM .16 OHM 2W 5% 4.060 Ri-4



05/18/01 ASSEMBLY S100L-4434 5T WIRING BRD PAGE 37

PART NUMBER DESCRIPTION QTY REFERENCE DESIGNATORS
logdl CONN HENG RCPT 4 PGS PNL MT L.500
L0983 P C WIRING FCB A-18% L.000
L0580 RES MTL FILM L1 OHM ZW 103 £.800 RI1-4
05/18/01 IMDEX FOR S140L-143 5100L POWER AMPLIFIER
FAGE PART WUMBER DESCRIPTION Q7Y
16960 CARLE ASSY CR4-9 24.563" 3.0060
2z Si00L-000~RED HARNESS GROUP 1.G00
e S100L-3431-HWL WIRE LIST,PRE-AMPLIFIER 1.500
10 SLGGL-3433-WL WIRE LIST,? A HEATSINK (R} 1,000
11 SLO0L-3434-WL WIRE LIST,?.A.HEATSINK (L} 1.000
1z SLO0L-3437 WL WIRE LIST,BASEPLATE 1,000
13 21L0L-3438-4WL WIRE LIST,FRONT PANEL 1,060
14 OL-3439-WL WIRE LIST,REAR PANEL 1.00¢
13 4433-WL WIRE LIET,P . C WIRING BD. 3.000
18 L~4434-WL WIRE LIST,?.C.WIRING BD. 1.000
1 GL-4435-WL WIRE LIST,P.3. REG.BD, 3.000
H P00L-4436-WL WIRE LIST,CONTROL BD. 1.000
1& ] INPUT CARLE ASSEMELY 1.000
20 5100L-1431-C2 TUTEUT 35! 1.000
Il SLOGL-1431-C3 BLA. DUTPY A 8. 000
Si00L-008 ERACKET 2.000
SL00L-01% COVER, FREAMPLIFIER 1000
5100L~916~1 BRACKET RACK MTG 1,000
5100L-016-2 BRACKET REAR MTG WELD,MILL,S5Q 1
JPRCRT PAN 2,060
3 JER DISTRIBUYION 1.000
COVER PLATE 1.000
CCVER PLATE 1.000
22 BASEPLATE ASSY 1.660
SUPPORT COVER Z.060
BASEPLATE
FRONT PANEL SUFFORT
34 P53 BEATSINK ASSY
POWER SUFPLY HEARTSINK
36 PCOWIRING ERD
35 PS5 HEATZINK ASSY
A300-017 PORWER TPLY HEATSINK
37 Q0L-4434 #C WIRING BRD
23 SL06L-3438 FRONT PANEL ALSY

S164L-002 FRONT PANEL
51¢0L010-1 CRNER BRACKET FRONT




PAGE

24

(RN
(R R

25
&

EART NUMBER
SHO0LELIL-Z
SIG0L~343%
SLOGL-0G3
SHOGL-00%-1
SLOGL- 005
LYO0L-020
RAGO-016
S1GGL-34353
5100L-012
H1G0L-013
HIGOL-014
SLOOL-4431
£100L-4436
S100L-4438
S51G0L-3432
51G0L-011
S100L-020
G100L-4430
2160GL~3
H100L-005
S1GOL-G97-1
5501004
H1{0L-4435
B100L-4437
S104L- 4
5100L-304
SL0OL-G0T-2
S50L-004
2100L-4435
£1006L-4437
5100L-3440
5100L-006

H100L

CORNER BRACKET FRONT
RERR PANEL ASSY

RERR PANEL

CORMER BRACKET REAR
CORNER BRACKET REAR
FAMN COVER

CAPAC]TOR CLAMP
FREAMPLIF 3
FREAMPLIY

{WELD, 80

‘R OEOX {HELD, 50)
GRACKET PREAMPLIFIER MTG
PREAMPLIFIER BRD

CONTROL BOARD

RF DIKECTOR BOARD

CUTPUT COMBINER ASSY

MTG HRACHET COMBIMER
CORNECTOR BRACKET

CUTPUT COMBINER BRD

Ph HEATSTNK ASSY RIGHT

oA HEATSINK RIGHT

HRACKET HEATSINK MTG

TRK MOUNTING BERACKET

3 REGULATOR BOARD
POWER AMELIFIER BOARD
PR OREATSINK ASSY LEFT
P oA HEATSINK LEFT
ERACKET HEATSINK MTG
HEATSTHK MOUNTING BRACKET
¥ 4 REGULATOR BOARD

FOWER AMPLIFTER BOARD
ASSEMELY

MILL, 50)

KRR AR KA AR A AR R AR AR AR AR I AR IR AR A S A A A AR AR AT A I AR Bk kA AR A kN OF

REPORTA VAR A bk kb kA d kd A AR A b A Ak P AL h A kA bRk A A Ra AR A R Z kA b A R A AR At Rt adrd

AMPLIFIER



