


WARRANTY

Electronic Navigation Industries, inc. warrants each instrument to be free from defects in material
and workmanship. Our liability under this warranty is limited to servicing and replacing any defective
parts for a period of one (1) year after delivery to the original purchaser.

When warranty service is required, the instrument must be returned transportation charges pre-
paid to the factory or our authorized service facility. If, in our opinion, the fault has been caused by
misuse or abnormal conditions of operation, repairs will be billed at cost. In this case, an estimate
will be submitted before the work is started,

There are no other warranties expressed or implied, including any warranty of merchantibility or -

fitness. Seller shall not be responsible for any incidental or consequential damages arising from any
breach of warranty.
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CHAPTER 1

GENERAL INFORMATION

i.i INTRODUCTION

The ENI Model 3100LA is an all
solid state amplifier which has a
flat freguency response from
250kHz to 150MKz. it provides up
to 100W of linear power with low
harmonic and intermodulation
distortion. Gain is 554B
neminal, with variation of less
than + 1.3dB over the entire
freguency range. Input and
output impedance are 50ohms and
the unit may be driven to full
power cutput by most RF
synthesizers, signal generators
and swept.signal sources.

The ENI Model 3100LA will deliver
its rated power output intoc any
load impedance, regardless of
match. Bullt-in protection
circultry will absorb the power
reflected from a mismatched lcad
without causing failure or
oscillation.

Qutput RF voltage is displayed on
the front panel meter. The Model
3100LA 1is packaged for bench

mounting and is shipped with rack

mounting adapters. Its integral
power supply and ceooling operate
from a 100/ 107.5/ 1150/ 120 or
200/ 125/ 230/ Z40VAC 50/60Hz
main supply.

The Model 3100LA 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.

1.2 SPECIFICATIONS

Physical and electrical
specifications are listed in
Table 1-1.

1.3 INSTRUMENT IDENTIFICATION

Each amplifier is identified by
a serial number tag on the back
panel of the unit. Both the
model number and the serial
number should be given in any
correspondence with the company.



TABLE 1-1.
FREQUENCY COVERAGE:

GAIN
GAIN VARIATION

MAXIMUM LINEAR OUTPUT:

HARMONIC DISTORTION:

TYPICAZL 3RD ORDER INTERMODULATION
INTERCEPT POINT:

INPUT/OUTPUT IMPEDANCE:
INPUT VSWR:

CUTPUT VSWR:

NOISE PFIGURE:

STABILITY:

PROTECTION:

OUTPUT METERING:

POWER REQUIREMENTS:

OPERATING TEMPERATURE:

SIZE:

WIEGHT:
CONNECTORS @

RACK MOUNTING:

SPECIFICATION

250kHz to 150MHz
5% dB Nominal
+ 1.5 dB

More tThan 100W from 25%50kHz to
150MHz. More than 50W from
i50MHz to 180MHz and from 100kHz
to 150kHz.

211 harmcnics more than 24 dB
below main signal at 75W output.

+59dBm
50 ohms
Less than 1.5
Less than 2.5
104B Maximum

Uncenditionally stable; unit
will not oscillate for any
condition of lecad and source
impedance.

Unit will withstand more than 16
dB of overdrive (input signal of
1V RMS}) for all output load
conditions.

Average reading voltmeter
calibrated in RMS velts for a
sine wave with an accuracy of
+4% of full scale 0-100 volts;
also calibrated in Watts into 50
ohms (0-Z00W)

100/ 107.5/ 118/ 120 or 200/
215/ 230/ 240 VAC; +8%, 50-60Hz,
1100W

0° to +40°C

8 3/4 x 17 x 17 in.
22.2 X 43.2 ¥ 42.2 cm

- 60 1lbs; 27.3 kg.

Type N
Adaptors Provided
1-2



CHAPTER 2

PREPARATION

2.1 INITIAL INSPECTION
2.1.1 Mechanical Check

If damage to the shipping carton
is evident, request the carrier's
agent be present when the
instrument is unpacked. Check
the equipment for damage and
inspect the cabinet and panel
surfaces for dents and scratches.

2.1.2 Claim for Damage

If the Model 3100LA is
mechanically damaged or fails to
meet specification upon receipt,
noLlfy ENI or our representative
immediately. Retain the shipping
carton and packznq material for
the carriers inspection as well
as for subseguent use in
returning the unit if necessary.

2.1.3 Performance Check

The electrical performance of the
Mcdel 3100LA should be verified
as soon as possible after
receipt. The following is a
performance check that is
suitable for incoming inspection.

a. Set the amplifier front
panel power switch to the
ON position and check that
the pilot light illuminates
and the fan motor is
operating normally.

b. Perform RF Output Power
Test, Section 5.1.4.

2.2 PREPARATION FOR USE
2.2.1 Power Reguirements

The Model 3100LA requires a
50~60Hz, single phase, power
source capable of supplying
1100W. The unit must be
adjusted to accommodate the
available AC line voltage. This
is accomplished by connecting
the jumpers to the correct
terminals of the terminal strip
TBl, in accordance with Table
2-1.

Terminal strip TBl1 is mounted on
the baseplate at the rear of the
unit and is accessible by
removing the four (4) #6-32
screws from the rear 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,

2.2.2 Power Cable Ground
Protection

To protect operating personnel
the ENI Model 3100LA is equipped
with a three conductor cable
consisting of a black hot line,
a white common line, and a green
chassis ground. Then using a
two prong adapter, the green tap
on the adapter must be connect@d
to earth ground.



Table 2~1.

LINE VOLTAGE SELECTION CHART

Nominal Jumpers AC AC
Line Hot Neutral
Voltage White Black |Black White
100VAC 1-2 3-4 1 4
107.5VAC 1-2 5-6 1 &
115VAC 1-2 7-8 1 8
120VAC 1-2 9-190 1 10
200VAC 2-3 1 4
215VAC 2-5 Remove 1 &
230VAC 2-7 Jumper 1 8
240VAC 2-9 1 i1G

2-2
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CHAPTER 3
OPERATION

3.1 FUNCTIONAL DESCRIPTION

The ENI Modei 3100LA is a linear Class A amplifier
capable of increasing the output of any signal gener-
ator, frequency synthesizer, sweap generator or labor-
atoty signal source from 250 kMHz to 150 MHz.

The Model 3100LA is completely protected against
damage due to ioad mismatch provided that the input

RF level does not excead 1 volt RMS or 1.4 volts pask.

i the attached signal source is capable of generating
substantially more than this input voltage, please use
caution in adjusting it. The Modsl 3100LA will
saturate well before the maximum input voltage and
there will be no increase in output power at that point.

The 3100LA is unconditionally stabie, Any
impedance can be connected to the input and ocutput
of the amplifier, without causing osciliation.

The 3100LA will deliver its rated power to any load
impedance regardiess of match. Load mismatch will
cause RF power to reflect back 1o the ampiifier. The
unit is designed to withstand 100 percent refiected
power {a pure reactance open or short circuit load will
cause 100 percent reflected power} continuously with-
out damage.

An output meter is provided to indicate the average
output voltage (calibrated in RMS) as well as the
powet output when the unit is connected to a 50 ohm
load. Since the meter responds only to average out-
put, the modulation characteristics of the input signal
must be taken into account when interpreting the
meter readings. For example, the amplifier may be in
saturation during the ON portion of & puise yet the
meter reading will be low due to the low duty cycle of
the pulse input,

3.2 CONTROLS, INDICATORS AND COMNECT-
ORS

Front and rear pane! devices are described in Table 3-1.

3.3 OPERATING PROCEDURE

Refer to the following procedure as 8 guide to oper-
ating the Moude! 3100LA.

o

=2

. The input and output are connectsd via the front
panel type N connectors to the signal source and
ioad respectively,

. The input signal should be ingreased gradually
whiie observing the cutput voltage on the output
HF voltmeter.

. When the Model 3100LA is connected to0 a 50
ohm ioad, the CW power output of the unit may
be read directly from the meter scale.

. When the amplifier is connected to an arbitrary
or unknown load impedance, the following pro-
cedure will insure a low distortion power output.

1. Disconnect the output icad cable from the
output type N connector of the Model 3100LA,

2. If the CW output voltage is less than 100
voits RMS, the unit is operating at low distor-
tion regardless of the ioad impedance.

3. Reconnect the output of the ampilifier to the
ioad.

. I the output of the amplifier is monitored by a
high frequency oscilioscope or spectrum anatyzer,
the input signal may be increased untii the point
of maximum undistorted power output is ob-
sarved.

PRECAUTIONS

The input and output of the Model 3100LA
should not be connected together. This will
cause oscillation and may damage the input
preampiifier,

The Mode! 3100LA should not remain connected
to an antenng when the unit is not in use. i
thunderstorms are likely, it would be prudent to
earth ground the unit's case,

. When the input signal voltage of the signal
gource is unknown, insert an atienuator between
it and the Model 3100LA input,

3-1



TABLE 3-1. FRONT AND REAR PANEL DEVICES

DEVICE

FURCTION

Power Switch

Meter

Input Connector

Gutput Connector

Fuse

Line Cord

Throwing toggle 1o "ON’ position connects fan and powaer supply
to Main power source.

Indicates output voltage and also powsr for a 50 ohm icad. The
meter circuit responds to the average R¥ voltage and is calibrated
in HMS volts for a sine wave. The voitage pick-off is mountad
directly behind the front panel at the output connector,

Type N for connection of the driving generator. Input impedance is
50 ohms. No more than 0.25 volts is required to obtain saturated
output. Up o 1.4 volts pgak can be supplied without causing dam-
age; however, no additional power output can be expected.

Type N for connection of amplifier output to ioad.

Holder required 3 AG size, siow blow type fuse: 164

Three prong type plug with safety ground pin connected to cabinet,

3-2




CHAPTER 4
PRINCIPLES OF OPERATION

4.1 GENERAL

The Model 3100LA achieves its high level of power
output by combining the power outputs of 2 number
of individual transistor amplifiers. The hybrid combining
technigue permits each amplifier to operate indepen.-
dently of all the others and to supply its power output
contribution without regard to the other ampiifier
stapes. 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 ohms. Therefore, the in-
dividual modules can be disconnected and tested in-
dependently,

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 output transistors have nichrome resistors de-
posited at their emitter terminals to incraase linearity
and reliability.

The amplifier is powered by a iow noise DC regulator
of dissipative design. Over-temperature protection is
buiit into the power supply and cooling fan.

4.2 BLOCK DIAGRAM DESCRIPTION

A block diagram of the entire Mode! 3100LA is shown
in figure 4-1. The electrical schematics are shown in
Figures 7-1 and 7-2. Input signal from the front panel
type N connector is fed to the drivar amplifier module
{3100LA-14401). The driver has four equal amplitude
and phase outputs. Each driver channel has 2 typical
gain of 28 dB and a minimum power output of 1.8
watts, The driver outputs are fed via coaxial cables to
the four power ampiifier modules (3200L-4732).

Each power amplifier has & gsin of 18 dB and is capa-
bie of producing more than 35 wartis of power at its
output. These outputs are summed and isolated from
each other in the output combiner (3100LA-14002). RF
output is fed into the output type N connector and to
the RF voltrmeter module (31001L4-14403). The RF volt-
meter module provides a DC signal to the front panel

meter, proportional to the outpu? level. The power dis-
tribution (3100LA-12401) provides cooling and DC
power to the entire unit. The five reguiated power
supplies are sach capable of supplying 26.4 voits at

a current of 5 amperes,

4.2.1 Driver Amplifier Module
F100LA- 14401

input RF signat is fed through connector J2 to the
base of low noise transistor Q7 through the atten-
wator resistors R1, R2 and R3. Additional amplification
is provided by tandem stages Q2, 03, Q4, and Q5.
The power cutput of 05 is then split through the
4-way hybrid splitter consisting of T2, T3 and 74,

The output power at gach of the connactors J3
through J6 are matched in amplitude and phase.

4.2.2 Power Amplifier Module
3200L-4732

The input signal is fed through connector J7 attenu-
ated by resistors R1, R2, and R3 and matched by
transformer T1 and capacitor C1 to the base of the
driver transistor Q1. The cutput of Q1 is split into
four egual phase and amplitude signais by transformers
T2, T3, and T4. Transformers T5 through T8 match
the output of the driver stage to the bases of the out-
put power transistors Q2 through 05, The egual am-
plitude and phase outputs of these transistors are
coupled through & four-way hybrid combiner consist-
ing of transformers T13, T14 and T15 and matched
by transtformers T16 and capacitor C27 to the output
connector J11.

£.2.3 Output Combiner Module

1001 A 14402
RF Power is injected into the combiner at connectors
J15 through J18 and is surmmed by hybrid transform-
ers T2 and T4, Transformer T1 and capacitor C1
match the output impedance of the combiner to 50
ohms. Resistors R1, R2 end R3 will dissipate power
only if the power amplifiers are unmatched or a
failure has occurred. The total summed output of ali
four RF signals is available at connector J18, the
final output of the combiner,

4-1
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£.2.4 BF Voltmster Module
Z100LA- 14403

Resistors Rt, RZ and R3 make up a high impedance
voltage divider which is connected to the RF output
voltage at the 3100LA output connector J21. A fast
switcning hot carrier diode D1 rectifies the RF voltage
trom the divider, A gimmick {etched on the PC board)
compensates for the high frequency roll off of the
diode D1. Resistors R4 and RS and capacitor C3 filter
the rectified RF and convert it to DC which is fed to
the front panel meter,

£.2.5 Power Distribution
TH00LA 12401

The AC power is distributed from terminal block T8I
to the power transforrmer T1. The white and black

jumpers on: TBI allow selection of line voltages for

the primary of transformer T1 {See power connections
saction 2.2.1}. The secondary of T1 supplies voltage
to three full wave bridge rectifiers CR1, CR2, and

CR3 on the baseplate assembly (3100LA-13401),

The output of each rectifier is connected 1o capacitor
C1, C2, and C3 respectively. The outputs of CR1,
CR2 and CR3 are fed 10 the coliectors of Q1, Q2 and
Q3 located on the power supply assemblies {3100LA-
13406). These power supply assemblies form a total
of five series pass regulators of the dissipative type
and are connected to five integrated circuit voltage
regulators, IC1 through ICS, located on the power
supply regulator board (A236) 3100LA-14404. The
voltage output of each supply is adjusted by potentio-
meter A235 R2% through A238 R25. Each of the

five power supplies has its own short circuit protection
adjusted by potentiometer 42356 R1€ through A236
R20 and are factory set,

4-3/4-4



8.9

CHAPTERS
PERFORMANCE TEST PROCEDURES

PERFORMANCE TESTS

£.1.7 Gensral

There are three tests required to check the operation
and performance of the Model 3100LA. These tests
are as follows; the gain and gain variation test, the RF
output power test and the RF output distortion test.

5.1.2 Test Equipment Required

The tollowing test equipment is required for accomplish-
ing the Model 3100LA performancs tests. Equivalent
substitutes for recommended models may be used.

a.

b,

. B0 ohm Detector -

Oscilioscope - Tektronix Model T921
Sweep/ Signa! Generator - Wavetek 2001
RF Generator/ Sweeper - HP-8601A

HPB4T71A
- of Wavetek D151

Attenuator, 30 d8, 500 Watts - Bird 8325

Attenuator, 30 dB, 200 Watts - Bird 8322

. Attenuator, 10 dB, 20 Watts - MNarda 766-10

Power Meter - HP 4358, B4B2E power sensor
with matching 30dB attenustor

Spectrum Analyzer - HP 140T Display Unit
- HP 85541 Spectrum
- Analyrer-RF Section
- HP8552A Spectrum
- Analyzer-1F Section

£.1.3 Gsin and Gain Veriation Test

The purpose of this test is to verify the gsin and gsin
fiatness versus frequency of the Model 3100LA.

5.1.3.1

a.

CALIBRATION OF SET-UP

Set up the test equipment as shown in figure 5-1.

OSCILLDSIFE
=iy ’
SWEEPE R, Il
GENERATOR :
| SWEEF 3 vERT £xTx
L oo OLT S
g &

Figure 8-1. Gain and Gain Variation Test Set-Up

b.

Set the oscilioscope 1o DC, time/CM 1o Ext. X,
and vertical gain to 10 mV/CM.

Set Sweep/ Generator to the §/8 mode with
start frequency at 7 MHz and the stop frequency
at 150 MHz.

Disconnect the Model 3100LA from the set-up
and connect the Sweeper/ Generator RF output
directly to the 10 dB attenuator.

Adjust the output level of the Sweeper/ Gan-
erator for full vertical deflection of the oscillo-
scope face,

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

. Return Sweep/ Generator output ievel to full

deflection. Rotate the step attenuator on the
Sweep/ Generator (CCW) so0 that the output is
reduced by 50 dB. Reduce the output an addi-
tional 5 dB with the vernier control.

. Reconnect Mode! 3100LA into the test set-up of

Figure 5-1.
Repeat steps {a) through (h} using the HPBSO1A

Sweep/ Generetor with start frequency at 250
kMz and stop frequency at 1 MHz.

5-1



5.1.3.2 MEASUREMENT PROCEDURE
&. Turn on Modei 31000A power switch.

b. Observe the gain versus frequency sweep on
the oscilloscope.

c. The average gain shouid be 55 dB {within 2 dB).

d. The gain variation should be within the 3 dB
markings as shown on the oscilioscope face,

§.1.4 HRF Power Output Test

The purpose of the RF power outpu? test is to verify
that the Mode! 3100LA will defiver its rated power
output over the frequency range of §.25 MHz to
150 Mk,

5141 MEASUREMENT PROCEDURE

a. Set-up the test equipment as shown in Figure 5-2.

MODEL 3100LA

ETY-F:

s
[

Figure 5-2. RF Qutput Power Test Set-Up

b. Set the power meter to the .3 watt range.
With the 30 dB series attenuator, this cor-
responds to a full scale daefiection of 300 watts,

¢. Set the Sweep/ Ganarator Wavetek Model 2001
to the CW mode, ievel to + 10 dBm and fre-
quency to 150 MMz,

d. Slowly decrease frequency while observing the
power matar, Note that at every frequency down
to 1.0 MHz the power output is greater than
100 watts,

e. Using the HP model 8601 A Sweep/ Generator

in the CW mode, leve! at + 10 dBm, frequency
set at 1 MHz, siowly decrease frequency while

5-2

observing the powser meler. Note that at every
frequency down to 250 kHz the power output is
greater than 100 watts,

£.1.% RF Qutput Distortion Test

The purposs of this test is 1o verify that the harmonic
distortion of the Model 3100LA and hence its linearity
is within specified limits.

5.1.5.1 MEASUREMENT PROCEDURE

&. Set-up the test equipment as shown in Figure 5.3,

MODEL 2100LA
Pty

TWELiEF
b HIE - AT &

i

e —

Figure 5-3. RF Qutput Distortion Test Set-Up
b. Set the power meter to .10 wat range. With

the 30 dB series aftenuator, this corresponds to
a fuil scale deflection of 100 watts.

c. Set the Generator/ Sweeper to CW and frequency
to 150 MHa.

d. Adjust the Generator/ Sweeper output level so
that the output power indicated on the calori-
matnc power meter is 75 watts,

&. Disconnect the cable from the power meter ang
connect to the Spactrum Analyzer through a 30
dB attenustor,

f. Observe that all harmonics are at least 24 dB be-
low the fundamenta!l.

g. Fepeat steps &, through f. with the generator
sat 8t 10 MHz, 30 MHz, 80 MHz, 116 MMz,
and 130 Mz, in succession,

h. Repeat steps a. through f. with HP model BS014
Sweap/ Generator set gt 250 iHz.



CHAPTER 6

TROUBLE SHOOTING AND REPAIR

.7 TROUBLESHOOTING

The first step in isolating a maffunction is to review

Check for burnt or discolored cormponents and broken
wires and note any details which might localize the

matfunction.

the conditions under which the symptoms were ob-
served and check that it was not caused by the ex-

ternal cabling or associated test sguipment. Before
proceeding to the detailed test procedure, a complete
visual inspection of the 3100LA should be accomplished.

Commonly found symptoms together with their prob-
abie cause and troubleshooting recommendations
are listed in the Troubieshooting Guide, Table 6-1.

TABLE 6-1. TROUBLESHOOTING GUIDE

SEYMPTOM

PROBABLE CAUSE

RECOMMENDATIONS

Fower Lamp does not light

Burned out bulb
Defective power supply

Thermat switch open

Defactive power switch

Blown fuse

Check for 28.4 volts across bulb.
Perform test in section §.3.2.

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

Feplace switch (S1).

Replace fuse with 15 amp slo-
biown 3AG.

Power Lamp dim

Power suppiy out of adjustment

TB3 wired incorrectly

Perform power supply adjustment
section 6.3.2.

Check section 2.2.1.

Blown fuse

Defective power supply

Wrong fuse

Defective line cord or AC wiring

Perform test in section §.3.2.

Varify that 15 amp slo-blown 3AG
Fuse is instalied.

Visually inspect for signs of insula-
tion breakdown,

No RF output or gain

Broken input or output type N connector

Detective input or output internal cables

Visually inspect connectors for
broken pins,

Visually inspect cables at input and
output connectors.
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TABLE &-1. TROUBLESHOOTING GUIDE (continued)

SYRMPTOM

PROBABLE CAUSE

RECOMMENDATIONS

Low RF Output or Gain

Defactive input cables

Faulty Power Supply Adjustment

Defective RF Ampilifier Module

Visually inspect cables,

Perform power supply adjustment
saction 6.3.2.

Perform procedure for locating
fauity RF module, section 6.2.

Excessive Distortion

Defective Power Amplifier Module

Perform procedure for logating
faulty RF module, section 6.2,

Amplifier Overheating

Detactive Fan

Ambient air is above specifications.

Defective Power Supply

Check that fan is operating property.
Measure the ambient temperature,

Perform test in section §.3.2.

Incorrect Front Panel
Meter Indication

improper Calibration or defective RF

voltmeter board {A168)

Defective Meter

Perform RF voltmeter adjustrment
section 6.2.3.

Replace Meter

Meter reads up scale with
input and output cables
removed

Sticking meter movement

Unit oscillating because of loose or

defective internal coax cable connections.

Replace Meter

Tighten all RF connectors

Excessive ripple on gain
versus frequency sweep
of amplifier

Ripple on power supply

Perform DC power suppiy test,
section 6.3.2.

€.2 LOCATING FAULTY RF MODULE

§.2.1 General

The input and output impedance of each of the RF

b. Set the AF generator to CW, the frequency to

10 MHz and output level 1o 0 dBm. i the Model

3100LA output power level is less than 100
watts, as indicated on the power meter, 8

modules in the Mode! 2100LA i 50 ohms. Therefore,
they can be disconnected from sach other at any

point and tested independently. The foliowing sec- c. With an output ot 100 watts or less, disconnect

tions provide a method of locating a faulty RF module,

6.2.2 isolating Amplifier Probiem

a. Set up the test equipment as shown in Figure
5-2 tor RF power output test,

6-2

fautty RF module may exist.

the coaxial cable from J11 of the power ampli-

fier module (3200L-4732) and obsarve the out-
put power of the 3100LA as indicated on the
power meter. The power will drop 44% { +4%)

for a properly functioning power amplifier. Re-

connect the coax cable to J11 and remove the

coax cable from J12. Observe the powe’ drop.
Repaat the identical procedure for J13, and J14.




K the power output drops an egual amount (within
4%) as sach cable is removed the fault is in either

the four way output combiner (3100LA-14402) or the
driver amplifier section (3100LA-14401). Perform tests
in section 6.2.2.1 and 6.2.2.3.

K the output power does not drop or drops iess than
normal, as each of the cabies is removed, the fault is
in the power amplifier associated with that cable. Per-
form tests in section 6,2.2.2.

§.2.2.1 FOUR WAY COMBINER TEST
3100LA-14402

Set the low level sweep/signal generator to cover 1
to 150 MHz. Connect the output of the sweep gener-
ator to the output connector J18,

Connect the RF detector to jack J15 on tha output
combiner and three 50 ohm dummy loads to con-
nectors J18 through J18. Measure the total loss
through the combiner. f the measured response is
6.3 +0.3 dB, then the J15 channe! is operating
properly.

To check the remaining channels connect the RF
detector 10 each connector J18 through J18 succes-
sively, while terminating all the remaining connectors
with the three B0 ohm loads. Each channel shouid
have the same loss response 0f 6.3 +0.3 dB as in-
dicated for connector J15.

§.2.2.2 RF POWER AMPLIFIER MODULE TEST
320014732

Two tests are required to test an RF power amplifier
module. They are a bias voltage check and & low
power sweep test. in order to perform these tests the

following test equipment is required. Equivalent sub-
stitutes may be used for the recommended modsls.

1. DVM - Fluke 8000A
- ot Fiuke 8100A

2. Sweeper/ Generator Model 2001

3. Oscilloscopes - Tektronix TS21

4. 50 ohm Detector - Wavetsk D151

5. Attenuator, 10 dB, 20 Watts - Narda 786-10
6. Power Supply, Lambda LK-351-FiM

7. Cooling Fan - Rotron Type 113

6.2.2.2.1 Bias Voltage Check

&. Adijust the power supply 1o +26.4 volts.

k. Connect the power suppiy minus (-~ ) isad to the
haatsink. Connect the positive { + | lsad of the
powaer supply to the red wire of the power ampli-
fier 10 be tested.

c. Position the cooling fan so that the cooling air
is directed at the heatsink guadrant to which the
power ampiifier moduie under test is mounted,

¢. Verify that the emitter voltage of transistor Q1
is +3.0 VOC 3 .15 VDC and the emitter volt-
ages of 02-05 are +2.80 VDC .18 VDC. (See
Figure 7-11.

&. If all voltages are within tolerance proceed to the
low power sweep tesl,

£.2.2.2.2 lLow Power Sweep Test

a. Set-Up the test equipment as shown in Figure 6-1.

SWEEPE& /]
GE NERAT O

SWEEF ]F
| ot ouT
M

SOUT
RA, WOTULE
3207 14732

1N

k]
T|ATTEN.

Figure 6-1. Low Power Sweasp Test Set-Up

b. Set cscilloscope to DC, Time/CM to Ext. X and
vertical gein to 10mVv/CM.

c. Set the Sweseper/ Generstor to the 5/5 mode
with the start freguency at 1 Mz and stop fre-
gquency at 150 MHz.

d. Disconnect the power amplifier module under
test from the taat set-up and connect the
sweapet/ generator RF output directly to the
10 dB attenustor,

e, Adjust the output level of the sweepear/ generator
for full vertical deflection on the oscilloscope face.
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f. Calibrate the scope face to show 2 dB in 1 dB
steps and mark the traces with a grease pencil.
pencil.

g. Return sweeper/generator output feve! to full
defiection. Rotais the step attenuator on the
sweapar/ generator (CCW) so that the cutput is
reduced by 10 dB: reduce the output an addi-
tional @ dB with the vernier control,

k., Reconnect the power amplifier moduie under
test per figure 6-1,

£.2.2.2.3 Measurement Procedure

a. Turn on power supply connected 10 power
amplifier module under test.

b. Observe the gain versus frequency sweep on
the oscilioscope.

¢. The average gain should be 18 dB.

d. The gain variation should be within the 2 dB
markings as shown on the oscilloscope face.

e, If the average gain or gain variation do not
comply with steps C and D the module is faulty.

£6.2.2.3 DRIVER AMPLIFIER MODULE 3100LA-14401

if the test in section 8.2.2.2 shows that the power
ampiifier modules {3200L-4732) are not faulty and the
four-way combiner test in section §.2.2.1 shows

that the four-way cutput combiner is not faulty, then
the driver is suspect. A check of the power supply per
section £.3.2 shouid be performed to conciude posi-
tively that the driver amplifier module is faulty,

£.2.3 RF Voltmeter 3100L.A-16403

The Modei 3100LA output meter should be accurate
to within + 8 watts of the actual output power, If
the meter is out of calibration, the foliowing align-
ment procedure should be ussed:

6.2.3.1 ALIGNMENT PROCEDURE

a. Set-up the test equipment as shown in Figure 5-2,

b. Set the generator/ sweeper to CW, and the fre-
quency to 1 MHz, Adjust the output level so that
100 watts is indicated on the power mater,
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c. Adjust potentiometer RS, located on the RF
voitrneter moduie so that the front panel meter
indicates 100 wans,

d. Set the generator/ sweeper to 150 MMz and
adjust the outpul level so that 100 watts is in-
dictated on the power meter. Move resistor
R2Z on the RF voltmeter module from side to
side {closar or further away from the gimmick
trace etched on the top of the module) until
the front panel mater indicates 100 watts,

€.3 DC POWER SUPPLY

£.3.1 Geanersl

The following test and adjustment procedure should
be performed after the replacement of the power
supply assembly consisting of regulator board
{3100LA-14404) and power supply {3100LA-13406)
or if the power supply voltage is out of adjustment,

The power supply reguiator board (A-2386) is divided
into five saparate voitage regulators. The individual
controls, test points, voltages and destinations are
shown in table 6-2.

€.3.2 Test Procedurs

&. To test the power supply the following equip-
ment is required. Equivalent substitutes may
be used for the recommended models.

1. Digital Voltmeter - Fluke 8000A
- or Fluke 81004

2. Oscilloscope - Tektronix 7921

b. Disconnect all external cables from the Mode!
3100LA.

¢. Connect the minus { - ) DVM lead to the chassis
and the positive { + ) lead to terminal biock
TB! PIN 1 on the power supply regulator. The
DVM should indicate 26.4 volts DC. Adijust
A23BR21T until voltage is within this range.

d. Connact the cscilloscope 10 the terminal biock.
The rippie on tha supply should be less than
25 millivoits,

e. Repeat procedure for TB1 and TB2 all pins and
sdjust supphies per Tabie 6-2,



TABLE 6-2. REGULATOR CONNECTIONS

CONTROL VOLTAGE TEST POINTS VOLTAGE DESTINATION
A236R21 TB1 pin 1 Pal

AZ36R22 TB1 pin 2 PAZ

AZ3IB6R23 TB1piné, TB2 pins 1, 2 Driver, RF Voltmeter, DS1
AZ36R24 TB2 pin 3 PA3

A23B6R25 TBZ pin 4 26.4 PAd

6.4 DISASSEMBLY PROCEDURES
€.4.1 General

The following disassembly procedures describe the
recommended method of removing assembilies and
printed circuit modules for the purpose of test, repair
and/or replacement, Careful handiing should be used
10 avoid damaging the boards.

£.4.2 Tools Required

The Model 3100LA is assembled with standard hard-
ware. Screw sizes range from #2-56 o £8-32 and
are of the Phillips or siotted types. Standard tools
are required for their removal.

§.4.3 Removsa! of Cover

Remove all screws, (12 #8-32 and 4 #6-32), located
on both sides of the cover and the 8 #4-40 Philips
head screws located on top of the cover. Carefuily
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.

6.4.4 Driver Amplifier Heatsink Assembly
THO0LA-13405

a. Ramove the six #4-40 screws holding the
module to the power amplifier heatsink
assemblies.

b, Remove the input cable from J2 on the driver
ampiifier,

t. Remove the four output cables from J3 to J6.

d. Remove the +26.4 VDC input wire (red} from
A236TB1, pin & {D).

£.4.5 Power Supply Hegulator Board {AZ36)
J100LA- 14404

&. Remove cover support brackets by removing
five #4-40 screws per brackst,

b. Remove all red wires from AZ36 terminal blocks

TB1 and TB2. Note position of wires for
reassembly.

c. Unpilug all molex connectors from the underside
of the board,

6.4.6 Four Way Output Combiner (AZ36)
F100LA-14402

a. Remove the four input cables from J15-J18 and
the output cable from J18,

b, Ramove the four #4-40 screws holding the mod-
ule 10 the power amplifier heatsink assemblies,
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§.4.7

Power Amplifier Hsateink Asssmbiiss
S100LA- 13402 or 13404

&. To remove either of the heatsink assemblies

b.

C.

£.4.2

g,

b.

6-6

{3100LA-13403 or 13404} it is necessary to
ramove the dniver ampiifier hastsink assambiy
{3100LA-13405) the power regulator board
{3100LA-14404) and the four way output com-
biner (3100LA-14402) per sections 6.4.4, §.4.5
and 6.4.6.

Remove two §#4-40 screws holding thermo-
Flermove the five #8-32 screws from the base-

Power Supply Assembly

3100L4-13406

Remove driver ampiifier heatsink assembly
{3100LA-13405) and power supply reguiator
board (3100LA-14404! per sections §.4.4 and
6.4.5.

Drog rear panel by releasing its 4 #6-32 screws.

c. Remove two #6-32 screws holding the assembiy

10 the baseplate.

6.4.% Power Amplifier Moduie (4168}

3200147382

. Remove the heatsink assembly (31001A-13403

or 13404) (see section §.4.7),

. Remove the four #4-40 screws and nuts which

hoid the module to the heatsink.

. Remove five £8-32 reduced nuts which hold

the transistors to the heatsink,

. Carefully lift the board from the heatsink.

. During assembly, care must be taken 1o insure

proper alignment of the transistors and that ali
wires are properly dressed.



CHAPTER 7
SCHEMATICS AND PARTS LIST

7.7 SCHEMATIC DIAGRAMS

Complete schematic diagrams appear in figures 7-1
and 7-2,

7.2 PARTS LIST

Table 7-1 provides a listing of all eiectrical parts which
may be required for reptacement. Electrical parts are
listed by module number and by reference designa-
tions as indicated on the schematic diagrams. Parts
list inciudes a description, part number and manu-
facturers feders! supply code number. Table 7-2 pro-
vides a reference glossary of abbreviations used in the
parts iist,

7.3 LIST OF MANUFACTURERS

Tabile 7-3 provides a correlation of the manufacturers
tederal supply code numbers used in the parts list with
the names and addresses of the manufacturers. If
ENI's manufacturer code number {10228} appears,
that part must be obtained directly from Eiectronic
Navigation industries, Inc.

7.4 ORDERING REPLACEMENT PARTS
To obtain replacement parts, address order or inguiry
to Electronic Navigation Industries, inc. or its author-

ized service facility. |dentity parts by number as listed
in the parts hist (Table 7-1).

7-1:7-2
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REF. DESIGN

A234R20-23
A234R11
A234R5
A234R16
A234R10
A234R9
A234R15
A234R4
A234R17
A234R12
A234R6
A234R26,31
A234R39,40
A234R34~37
A234R27-30
A234R38
A234R19
A234R32
A234R24
A234R25,33
A234R18
A234C2,4,8

A234C1,3,5
10,13,15
A234C6,7,9
12,14,16,17
18

A234C10
A234C11

A23414
A234L3
AZ234L18,9
R234L5
A23411,2,6
7

A234Q1,2
A234Q3
A234Q4,5
A234T1-4

A166R5,13
14

A166R1
A166R12

TABLE 7-1 REPLACEMENT PARTS LIST (Cont'd)

DESCRIPTION

DRIVER AMPLIFIER CONT'D

Res. 62 ohm 1/4W 5%
VARIABLE VALUE
Reg. 100 ohm 1/4W 5%
Res. 150 ohm 1/4W 5%
Res. 180 ohm 1/4W 5%
Res. 390 ohm 1/4W 5%
Res. 470 ohm 1/4W 5%
Res. 560 ohm 1/4W 5%
VARIABLE VALUE
VARIABLE VALUE
VARIABLE VALUE
Res. 75 ohm 1/2W 5%
Res. 120 ohm 1/2W 5%
Res. 10 ohm 1W 5%
Res., 12 ohm 1W 5%
Res. 51 ohm 1W 5%
Res. 20 ohm 2W 5%
Res. 120 ohm 2W 5%
Res. 150 ohm 2W 5%
VARIABLE VALUE
Res. 82 ohm 3W 5%
Capacitor .033uF 50V

Capacitor .1luF 50V

Capacitor .47ufF 50V

Capacitor 47 pF

Capacitor, Chip 120pF

Choke .27uHy
Choke .68uHy
Choke 27uHy
Cheoke 100uBy
Choke 150uHy

Transistor
Transistor
Transistor
Transformer

POWER AMPLIFIER

Res. 120 ohm 1/4W 5%

Res. 12 ohm 1/2W 5%
Res. 51 ohm 1/2W 5%

MFR. CODE

10226
10226
10226
10226
10226
10226
10226
10226
10226
10226
10226
10226
igz2z2s6
igzz2e
10226
10226
1022¢6
10226
10226
10226
10226
36346

36346

36346

09023
28990

98800
©9800
99800
99800
99800

10226
j10226
10226
10226
102286
10226

16226
10226

PART NO.

Carbon Filnm
Carbon Film
Carbon film
Carbon f£ilm
Carbon f£ilm
Carbon film
Carbon film
Carbon film
Carbon film
Carbon film
Carbon Film
Carbeon Film
Carbon Film
Metal Oxide
Metal Oxide
Metal Oxide
Metal Oxide
Metal Oxide
Metal Oxide
Metal Oxide
Metal Oxide
C320C333M50
~TCA-CS250

C330CL04M5T
~ICA~C9250

C330C474M5u
-1CA-C9250

CMOBED4L7GJ03
100B~121~KP~-
300

1026-00
1537-08
2850-30
2890-42
3500-12

LT2001
ENI-6B
ENI-16
3200L-4732

Carbon Film

Carbon Film
Carbon Film




REF. DESIGN

A166R4,

15-18A166R2Z,

55
Al6BR27-42
Al166RE~11
A166R44
Al66R19-22

TABLE 7-1 REPLACEMENT PARTS LIST (Cont'dg}

DESCRIPTION

POWER AMPLIFIER COMT'D
75 ohm 1/2W 5%

Res.
3
10226
Res.
Res.
Res.
Res.

10
12
51
68

ohm
ohm
onm
ohm

1W 5%
1IW 5%
2W 5%
2W 5%

MFR. CODE PART NO.

10226 Carbon Film
Res. 390 ohm 1/2W
Carbon Film

10226 Metal Oxide
10226 Metal Oxide
10226 Metal Oxide
10226 Metal Oxide




REF. DESIGN

T1
c1
c2,3
CR1-3

M1
sk
D51

J1,21

21
02,3
R1,R2

AZ236RI-5
A236R6-10
AZ236R11~15
A236R16-20
A236R21~25
A236C1-10

A236C11-20

A236C21-25
A236C26~30
AZ236C31~35
A236C1C1-5

A234R1
A234R2,3
A234R13,14
A234R7,8

TARLE

DESCRIPTICN
BASE PLATE ASSEMBLY

Transformer, Power
Capacitor 3900uf, 50V
Capacitor 1200uf,40v
Bridge Rectifier

FRONT PANEIL ASSEMBLY

Meter

Switch

Lamp Assembly
Bulk
Connector

REAR PANEL ASSEMELY

Fan #10¢
Fuse

Fuse 3AG~135ASB
POWER SUPPLY ASSEMBLY

Transistor
Transistor
Registor, 18chm 5W 10%

POWER SUPPLY REGULATOR

RES 47K ohm 1/4W 5%
Res 2.7K chm,1/2W 2%
Res. 7.5K ohm, 1/2W,2%
Potentiometer 20Gohm
Potentiometer 50Cochn
Capacitor .033uf 50V
Capacitcocr .luf 50V
Capacitor
Capacitor 50uf 50V

Capacitor 6800pF CHIP CAP
Integrated Circuit

560 pF

DRIVER AMPLIFIER

Res. 27ochm 1/8W 5%
Res. 180ohm 1/8W 5%
Res. 27chm 1/4W 5%
Re=s. 3%chm 1/4W 5%

MFR. CODE
10226

12715
56289
56289
04713

10226

3217%
27191
72619
71744
120172

10226

28875
3AG-15A

75915

10226

79089
16226
75042

10226

10226
16299
16299
32997
32997
36346

36346

09023
56289
85275
49956

16226

1G226
16226
16226
10226

7-1 REPLACEMENT PARTS LIST

PART NOG.
3100LA-13401

AMB205A
36D382G050BC2A
36DL23Go40BC2A
MDA-3501

3100LA-13402

240~586
7361K5

161-8430-0931-201

327
UG-6061IU

A150-3212

120V282118vV
75915

313015
3100LA-13406

40312
EN1-1
PW-5

31C0T.A-14404

Carbon Film
HC-5
HC-5
3386T-31-201
3386T-1-501
C320C233M5U~
ICA-CS250
C330C104M5U0~
ICA-C9250
CMCBFD561J03
5G0D506G050DD7

RC723CT
31001A-14401
Film
Film

Film
Film

Carbon
Carbon
Carbon
Carbon

7-5



TABLE 7-1. REPLACEMENT PARTS LIST {(continued)

REF. DESIGHN.

DESCRIPTION #MFR. CODE PART NO.
A1BBR43, 45 Hes. 120 ohm 2w 5% 10226 Metal Oxide
AIBBRZ3-26 Res. 360 ohm 2w 5% 10226 Metal Oxide
AT66C2, 16-19 Capacitor .ufF 50V 36346 C330C104M5U-
ICA-C8280
A166C12-158, 20-26, | Capacitor .47uF 50V 26346 C330c474MbBU-
28,29 ICA-CO250
A168C1T, 6-11 Capacitor 10pF 08023 CMOSED100U03
A1B66CH Capacitor 27pF 09023 CMOSEDZ70403
A186C27 Capacitor 33pF 090623 CMOSED330403
A1BBC4 Capacitor 150pF 08023 CRMOBED151J03
A166L1 Choke .15uky 88800 1025-00
A1BBL7-11 Choke 27uHy 99800 2890-30
ATBEL2-6 Choke 150uHyY 29800 3500-12
ATBEQ1-5 Transistor 10226 ENE-16
A1BBT1-16 Transformer 10226
OUTPUT COMBINER 10226 3100LA-14402
AZ235R1 Res. B0 ohm 50w 10226 MR250-875
A235R2, 3 Kes. 100 ohm 50w 10228 MRZE0-875
A235C1 Capacitory 33pF 08023 CMOSED330463
A3BC2, 3 Capacitor 24pF 08023 CMOBED240403
A235T1-4 Transformer 10226
R.F. VOLTMETER 10226 3100LA-14403
A168RE Res, 22 ohm %wb% 10226 Carbon Film
AIBEBR3I Res. 380 ohm aw 5% 10228 Carbon Film
A3GBR4 Res. 1.5K ohm %w 5% 10226 Carbon Film
A188R7 Res. 3K ohm %w 5% 102286 Carbon Film
A168R1, 2 Res. §.2K ohm 2w 5% 10226 Metal Oxide
A188R5 Potentiometer 1K ohm 32857 33867-1-102
A188D1 Diode 24840 50B2-2811
A188C1 Capacitor .1uF B0V 36346 C330C104MBL-
ICA-C8250




TABLE 7-2. GLOSSARY OF ABBREVIATIONS

A AMPERES PV PEAK INVERSE VOLTAQGE
ARP AMPERES POT POTENTIOMETER
ASSY | ASSEMBLY REF REFERENCE
BR B8RIDGE REQ REQUIRED
CAP CAPACITOR RES RESISTOR
CER CERAMIC $.8. SLOW BLOW
COMP . COMPOSITION uF MICROFARAD
CARBON Vv VOLTS
DESIG | DESIGNATION VOCW | DC WORKING VOLTS
ELECT | ELECTROLYTIC W WATTS
1.C. INTEGRATED WWW WIRE WOUND
CIRCUIT
K KIL.OHMS
bt MICROHENRY
my MILLIVOLTS
L pF PICOFARAD
TABLE 7-3. LIST OF MANUFACTURERS
FEDERAL SUPPLY
CODE NUMBER MANUFACTURER ADDRESS
04713 Motorola, inc. Phoenix, AZ
08023 Corneil-Dubilier Electronics Sanford, NC
10226 Electronic Navigation Industries Rochester, NY
12715 American Magnetics Corp. Carterville, IL
13511 Ampheno! Corp. iLos Gatos, CA
16299 Corning Glass Raleigh, NC
24840 Hewlett Packard Co. Palo Alto, CA
27181 Cutier Hammer Milwaukee, WI
28875 IMC Magnetics Rochester, NH
29930 Amaearican Technical Ceramics Huntington Station, NY
32171 Modutec, Inc. Norwalk, CT
32897 Bourns, Inc. Riverside, CA
36346 Union Carbide {Kemet) New York, NY
43956 Raytheon Co. Lexington, MA
56289 Sprague Electric Co. N. Adams, MA
71744 Chicago Miniature Lamp Works Chicago, L
72619 Dialight Corp. Brooklyn, NY
75042 1.R.C. Division of TRW, Inc. Philadelphia, PA
75915 Littiefuse, Inc. Des Plaines, 1L
78089 R.C.A. Harrison, NY
95275 Vitramon Bridgeport, CT
98800 Delevan Electronics Corp. E. Aurora, NY
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