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Sales & Service Locations

ROCHESTER. NY A Division of Tel: {718) 292-7440
’ Astec America, Inc. Fax: (716) 427-7839
100 Highpower Road Sve: (716) 292-7478
Rochester, NY 14623
Toll Free USA Sales Hotline: 1-800-267-5362
Toll Free USA Service
Hotline: 1-800-724-ENi1 (3641)
FREMONT. CA 48834 Kato Road, Tel: (510) 353-4ENI{ (4364)
’ Suite 110A Fax: {510) 353-4360

Fremont, CA 94538

AUSTIN. TX 4150 Freidrich Lane Tel: {512) 462-2191
’ Suite J Fax: (512) 462-9411
Austin, TX 78744

UNITED KINGDOM Mundells Court, Tel: (01707) 371 558
Welwyn Garden City Fax: (01707) 339 286
Hertfordshire AL7 1EN
England
GERMANY Sieiminger Str. 63 Tel: (0711) 847700
D-70771 Leinfeiden- Fax: {0711) 8477025

Echterdingen (Stetten)
Stuttgart, Germany

JAPAN 541 Aoyogi Kunitachi Tel: (0425) 229 011

Tokyo 186 Fax: (0425) 222 636
Japan
IWAN No. 15, Lane 24, Tel: (35) 787 762
TA Ming Hsiang 1 Street Fax: (35) 787 760

Hsinchu 300, Taiwan

Product and Applications information also available on the Intemet at:

http://www.enipower.com
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CHAPTER 1 GENERAL INFORMATION

1.1 INTRODUCTION

The Model 420LA is a general purpose broadband amplifier capable of more than 20 watts of
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linear power output when driven by any laboratory sign
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An ultra Hnear Class A design, the 420LA wil

fiar 45 48 {2 1.5 ¢B) and provide its full forwarc
epen to a short cireuit). Its output is a faithf

Lf

£58, CATY, pulse and other complex mod
T {

1.2 DATA SUNMARY

Frequency Coverage: A5 1o 300 MHz
Cain: 45 48 neminal
Gain Variation: +1.5dB

pore than 20 watts

Mavimurmm Lingar

1 iymea e § Byew 1 . fn e
Harmonic Distorton: the

Input VSWR: F.4 Maximum

Output VSWR: 2.0 Maximum

Stabiliry: Unconditionaily s
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CHAPTER 2 OPERATION

2.1 INTRODUCTION

The ENI 420LA RF amplifier is used to increase the t.f, output level of signal sources in the .15 10

300 MHz range. No tuning or any other form of adiustment is required other than the selection

of the correct power supply input volia

(fK:‘.
i

The 420LA produces rated power output at its output connecior, regardiess of foad imped-
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ance. Any power reflected due fo output load mismatch is msezbeé ins the ampl %ﬁer. Therefo

although the output impedance is 50 ohms (typical VSWR:1.5:1), the a :g}i ifler will work into
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kets, ng ten sez:uz“;%y, The bottom fest may be unscrewed snd removed if the

usage of the relay rack is necessary.

2.2.1 Mains Voltage Setling

‘,e supply voltap 2 selecrion switch is focated af the rear of the instrument and 8 normally se

Y a.c. operatio an.

; ] . .
i CAUTION é the Ampiifier is connected to the wrong supply vohage. Under no
circumstances should this switch be operated while the supply is

connected.

222 Mains Fuse Rating

The mains fuse F1 is focated on the rear panel, The replacement part number details are:
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. PERFORMANCE CHECKS

To determine the amplifier's performance carry out the tfollowing procedure.

4.3.1 Initial Check

The following check can be made after repair and adjustments or whenever the condition of the

unit is in question.

{iy Connect power supply. Switch on power and observe that the supply
lamp (DS1) illuminates.

{iiy Connect a sweep generator (Wavetek 2001 or simijar) capable of
sweeping the frequency range 1 10 300 MHz to the input connector.

(i)  Adjust the output level of the sweep generator s0 that a 30 ohm video
detector connected at the output of the unit will not be damaged by

excessive power output.

(iv) Observe the gain versus frequency ripple on an oscilloscope calibrated
in decibels. The gain variation must be not more than +1.5 dB over

the frequency range.

(vi Connect a calorimetric power meter {HP434 or equivalent) through a
short length of S0 ohm cable to the output connector. Adjust the input
CW signal to any frequency between 1 and 300 MHz for 18 watts
output.

{(vi)  Observe the harmonic distortion of the output on a spectrum analyzer.
The harmonic components contributed by the amplitier should be at
least 25 dB down from the tundamentai.

if the requirements of this check are not met, verify that:

(a) The mains supply switch and fuse are correctly selected and that D31
is iluminated.

(b}  The preamplifier and power amplifier voltages are set for 22 vDC by
R7 on each regulator modute.

1f the above checks are found to be correct, then normal tault location procedures, with
reference to the circuit diagram Figure 5-1 and 3-2 shouid be foliowed to determine the correct
operation of the preamplifier and power amptitier modules.



4.4 RE-ALIGNMENT PROCEDURE

Before any adjustment is made © the unit, first

(i)  Ensure that the mains switch and fuse are correctly selected and that
D! is ifluminated.

(i)  Measure the power suppiy voitages and adjust per section 4.3.1(b).

441 Measurement of Gain
Equipment required:

(a)  Oscilloscope - Tekironix Model T921

(b} Sweep/Signal Generator - Wavetek 2001
(¢} 50 ohm Detector - Wavetek D131

(d)  Attenuator, 10 dB, 20 watis - MNarda 766-10
{e) Sweep/Signal Generator-HPB601A

m}.!

SWEEP/SIGNAL
GENERATOR OSCLLOSCOPE

C— 1

f s | st
HORIZ RE DEMOD VERT VERT £XT X
OUT OUT 1N ONT IN N
olite] {

L

ENI 420LA

i
| 1 iooB
: | ATTENUATCR DETECTOR

Figure 4-1. Gain Measurement




Connect the equipment as shown in Figure 4.1, then proceed as tollows:

/ﬂ@ (a)  Set the oscilloscope to DC, time/CM to Ext. X.. and vertical gain to
1OMV/CM.

b)  Set the sweep/generator to the $/5 mode with the start frequency at |
MHz and the stop frequency at 300 MHaz.

(¢}  Disconnect the ENI 420LA from the set-up and connect the sweep/
generator RF output directly to the 10 dB attenuator.

(d)  Adjust the output tevel of the sweep/generator for full vertical detlec-

tion on the oscilloscope face.

(e}  Calibrate the scope face to show 3 dBin 1 dB steps by attenuating
the sweep/generator in | dB steps and marking the traces with a grease
pencil.

(f)  Return sweep/generator output level to full deflection. Rotate the swep
attenuator on the sweep/generator (CCW) so that the output is reduced
by 45 dB.

(g}  Reconnect the 420LA nto the test set-up of Figure 4-1.

(h)  Push the 420LA power switch to the “on'' position.

(i)  Observe the gain versus fraguency sweep on the oscilloscope. Adjust
g P }

the output of sweep/signal generatar 5o that trace 15 centered,

i_ The average gain should be 45 dB {within 1.5 dEB)

2. The gain variation should be within the 3 dB markings as shown

on the oscilloscope.

(j)  1f the gain versus frequency sweep is out of specification, adjust R7
located in each power supply regulator module (= 3V max) unnil the
sweep observed on the oscilloscope is within the 3 dB markings.

(k) Repeat steps (a) through (j) using the HPRAO1 A sweep generator with

start {requency at 130 kHz and stop trequency at I MHz.

442 Measurement of Harmonics
Equipment required:

(2} Sweep/Signai generator - Wavetek 2001
(h)  Attenuator, 30 dB-Bird 8321



{cy  Calorimetric Power Meter-HP434A

(d)  Spectrum Analyzer - HPI40T Display Unit
HP8534L Spectrum Analyzer £
RF Section
HPEB352A Spectrum Analyvzer
iF Section

s

SWEER/SIGNAL
GENZRATCR ENi 420U A POWER METER

= - AN

@ ouT ? 057 §

ok siauiiaia;

SPECTRUM ANALYZER

| 3
e o = N ouT Q

3008
AT TENUATCR

Figure 4-2. Harmonic Measurement

Connect the equipment as shown in Figure 4-2 then proceed as follows:

(a)  Adjust the sweep/signal generator at a CW center frequency of 150
MHz tor an indicated output of 18 watis on the power meter.

(b)  Using the spectrum analyzer, check that the level of the carrier har-
monics are less than -23 dB with respect o the carvier.

(¢} If the above specification is not met, the 22 volt d.c. supplies may be
varied up 10 =.3V 1o reduce the harmougic level.

4.5 PACKAGING FOR RESHIPMENT

In the event of the equipment being returned for servicing it should be packed in the original shin-
ping carton and packing material. If this is not avaiiable wrap the instrument in heavy paper or
plastic and place in a rigid outer box of wood, fiberboard or very strong corrugated cardboard. Use
ample soft packing to prevent movement. Provide additional support for projecting parts to relieve
these of unnecessary shock. Close the carton securely and seal with durable tape. Mark the shipping
container FRAGILE to ensure careful handhing.

{0



P CHAPTER 5 SCHEMATIC AND PARTS LIST

51 SCHEMATIC DIAGRAM

A complete schematic diagram apears in figure 3-1 and 3-2.

5.2 PARTS LIST

Table 3-1 provides a listing of all electrical parts and those mechanical parts which may be required
tor replacement. Electrical parts are listed by module number and by reterence designations as
indicated on the schematic diagrams. Parts list includes a description, part number and manufac-
turers federal supply code number. Table 5-2 provides a reference glossary of abbreviations used in
the parts list.

5.3 LIST OF MANUFACTURERS
Table 5-3 provides a correlation of the manufacturers federal supply code numbers used in the parts

list with the names and addresses of the manufacturers. If ENT's manufacturer code number
{10226} appears. that part must be obtained directly from Electronic Navigation Industries, Inc,

5.4 ORDERING REPLACEMENT PARTS

To obtain replacement parts, address order or inguiry to Electronic Navigation Industries, [nc. or
its authorized service tacility. Identify parts by number as listed in the parts hist.
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3 TABLE 5-1 REPLACEMENT PARTS LIST
: MODEL 420LA

REF. DESIGN DESCRIPTION MFG. CODE PART NO.
T1 Transformer, Power 12715 AMB059

s1 Switch 87034 675-6

Bl Fan 28875 WS2107FL

s2 Switch, Slide DPDT 22753 622HK-115/230
F1 Fuse, Type JAG-4ASB 75915 313004

XF1 Fuseholder 75913 342001

CR1 Bridge Rectifier 04713 MDA3501

Ci Cap., Elect,, 120000F40VDCW 56289 36D123G040BC2A
Q1 Transistor 79089 403312

Q2-Q6 Transistor 84411 2IN3TT2

R9 Resistor WW, .24 ohm 5% 2W 75052 BWH.24

J1,J42 Jack, Type BNC 13511 UG-625/U

Driver Assembly 10226 420LA-3901

Q1 Transistor, Power 84411 PT46134

Q2 Transistor, Power 84411 LT2001

33,04 Transistor - 10226 CD2240

A-119 Driver Board 10226 420LA-4901
A-119R1 Resistor, Comp. 18 ohm 5% 1/8W 01121 RCOSGE18G]
A-118R2,R3 Resistor, Comp. 300 ohm 5% 1/8W - ont RCOSGF301)
CA-TI9R4 Resistor, Comp. J00 ohm 3% 1/4W 013121 RCG7TGF301
A-T19R3 Resistor, Comp. 200 ohm $% 1/4W 0112t RCOTGF201]
A-119R7 Resistor, Comp. 12 ohm 5% 1/4W 01121 RCO7GF120]
A-119R8 Resistor, Comp. 300 ohm 3% 1/4W 01121 RCOTGF301}
A-119R9 Resistor, Comp. 240 ohm 5% 1/4W 01121 RCO7TGF2411
A-119R1) Resistor, Comp. 240 ohm 3% IW 01121 RC32GE241)
A-119R12 Resistor, Comp. 120 ohm 5% 1W 01121 RC32GEF241)
A-119R13 Resistor, Comp. 300 ohm 5% 2W 01121 RC42GEF3011
A-119R14 Resistor, Comp. 82 chm 5% 1/2W 01121 RCIOGFR20I
A-119R15-R18 | Resistor, Comp. 33 ohm 5% 1[/4W 01121 RC20GEF330]
A-115R19 Resistor, Comp. 100 ohm 5% 1/4%W 01121 RCOVGF101]
A-119R20 Resistor, Comp. 270 ohm 5% 1/4W 01121 RCOTGF271]
A-119R21-R24 | Resistor, Comp. 39 ohm 5% 1/4W 01121 RCOTGE290]
A-119R23 Resistor, Comp. 270 ohm 5% 1/4W 01121 RCG7GF27L]
A-119R26-R29 | Resistor, Comp. 39 ohm 5% 1/4W : G1121 RCO7GEF290]
A-119R30 Resistor, Comp. 100 chm 5% 1/4W 01121 RCO7TGF101]
A-119C1,C2 Cap., Cer., .1UF 30VDCW 8131-050-651-1042
A-119C3 Cap., Cer., .033UF 50VDCW B121-050-651-3332Z
A-119C5,C6 Cap.. Cer., .1UF 50VDCW 8121-050-651-333Z

17
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REF. DESIGN DESCRIPTION MFG. CODE PART NO.
A-119C7-C9 Cap., Cer., .033UF SOVDCW 8121.050-651-3332
A-118C16-C13 | Cap., Cer., .1UF S0VDCW 8121-030-651-3334
A-119C17-C19 | Cap., Cer., .033 OVDCW 8121-030-651-3352
A-119C22,C23 | Cap., Cer., .1UF S0VDCW 8121-030-651-3332
A-119L1.L2 Choke, RF 10226
A-119L3 Choke, RF, [50UH 95800 3500-12
A-119L4,L3 Choke, RF, .27UH G9800 1025-06
A-115L6 Choke, RF, 100UH 99800 2890-42
A-119TH Transformer 10226
A-11972.3 Transformer 10226
A-1197T4 Transtormer 10226

P.A. Heatsink Assembly 16226 440L.A-3743
AL05 4-Way Combiner Board 10226 440LA-4743
ALOSRL Resistor, Comp. 51 ohm 5% 1/2W 01izil RC20GF510]
AT05R2,R3 Resistor, Comp. 120 ohm 5% 1/2W 01121 RCZ0GF121]
A103C1,C2 Cap., Mica. 10pf 5% 04023 DMSCCI00A
A105C3,C4 Cap., Mica, 5 pf 5% 09023 DMSCCOS0A
A105T1 Transformer 10226
AL05T2 Transformer 10226
AT05T3, T4 Transformer 10226
ALDS 8-Way Splitter Board 10226 4400 A-4744
AlO4RI Resistor, Comp. 100 ohm 5% 1/4W 0it2t RCOIGFI01]
A1G4R2.R3 Resistor, Comp. 51 ohm 5% 1/4W D112t RCOTGEFS10]
ATG4R4-RY Resistor, Comp. 100 chm 5% 1/4W izt RCO7GF101]
A104CH Cap., Mica, 4pf 5% 09023 DM3CCH40A
Ato4C2 Cap., Mica. 5pt 5% 05023 DM3CC050A
A104C3 Cap., Mica, 2pf 5% (06023 DM5CC020A
A104CH Cap.. Mica, 5pt 3% 09023 DMSCCH30A
ALG4CS Cap., Mica, 2pt 3% 09023 DM3CC020A
A104C0 Cap., Mica, 2pt 5% 09023 DM3CC020A
ALG4CT Cap., Mica, Spf 5% 09023 DM3ICCO50A
A104C8 Cap., Mica, 2pf 5% 09023 DMSCCO20A
C104C9 Cap.. Mica, 3pf 5% 09023 DMSCCO50A
AL04TH Transformer 10226
Al04T2 Transtormer 10226
AlG4T3. T4 Transformer 10226
AIG4TS-TIO Transformer 10226
A106 P.S. Regulator Board 10226 440LA-4745
ALGERS Pot, 200 ohm 5% _ 32897 33897T-1-201
A0SR Resistor, film 6.8K ohm 5% 1/2W 162599 HC5-6.8K
Al106R7 Pot, 306 ohm 3% 320487 33897-1-301
AIDORE Resistor, film 2.7K ohm 3% 1/2W 16299 HCE-2.7K
A106C2 Cap., Mica, 560pf 5% 06023 CMOSEDSH1HS
A106C3 Cap., Elect. S0UF SOVDOW 36289 300D306GO0DDT

18



REF. DESIGN DESCRIPTION MFEG. CODE PART NO.
ATO6CH.C5 Cap.. Cer., (IUF 30VDCW 72982 8131-030-651-1047
F =06[C1 1.C. Regulator 44956 RC723CT

%.68 Power Amplifier Board 10226 400AP-4641
ASSRI,R2 Reststor, Comp. 7.5 ohm 3% 1/4W 01121 RCOTGETRS
ASSR3 Resister, Comp. 200 ohm 3% 1/4W 01121 RCOTGE201)
A88R4 Resistor, Comp. 240 ohm 5% {/2W 01121 RC20GF241]
ABERS Resistor, Comp. 330 ohm 5% 1/4W 01121 RCO7GF331)
AB8RO Resistor, Comp. Variable 01121
ABER7-R10 Resistor, Comp. 33 ohm 5% 1/4W 01121 RCO7GF330]
ABBRII-R14 Resistor, Comp. 270 ohm 5% 1/4W 01121 RCO7GF271]
ABBRIS Resistor, Comp. 10 ohm 5% 1W 0112t RC32GF1004
ABBRI6 Resistor, Comp. 300 ohm 5% 2W 011214 RC42GF301}
ABERILT Resistor, Comp. 100 ohm 5% [/4W 01124 RCO7GF101]
ABBRIB Resistor, Comp. 51 ohm 3% 1/4W G123 RCOTGES10]
ABBRI9 Resistor, Comp. 100 ohm 3% 1/4W 01824 RCO7GFI0L)
ARBR20-R35 Resistor, Comp. 39 ohm 5% 1/4W 0121 RCO7GF390)
AB8R36 Resistor. Comp. 100 ohm 5% 1/4W G112y RCO7GF101]
AB8R37 Resistor, Comp. 51 chm 5% {/4W 01121 RCO7GFS10])
ASBR3S Resistor. Comp. 100 chm 5% 1/4W 01121 RCOTGF1G1)
ASER39 Resistor, Comp. 82 ohm 5% 1/2W D112t RC20GF820
ABBCI Cap.., Mica, S5pf 5% 09023 RO5CC0O50A
A88C2.C3 Cap.., Cer., .IUF S0VDCW 72082 8131-030-651-104Z
ABBCY Cap.. Cer., .033UF 30VDCW 72982 8121-030-651-3337
ABBCOH,C7 Cap., Cer., .1UF S0VDCW 72582 8131-056-651-104Z
AB8CE Cap., Cer., .033UF 530VDCW 72982 B121-050-651-333Z
A83(C9,CI0 Cap.. Cer., .1UF 50 VDCW 72982 8131-0530-651-1047Z
ARRC1Y Cap., Mica, 22PF 3% 09023 CMOSED220303
AB8C12-Ci5 Cap., Cer., .033UF 30VDCW 724952 8121-050-651-3337
ABBC16,C17 Cap., Mica, 2PF, 3% 09023 DM3ICCG20A

# BRC 1R Cap., Cer., .G33UF 30VDCW 72982 8121-0530-651-3332Z

M- B8C19 Cap., Mica, 22PF 3% 09023 CMOSED270J03
ABBCZ0,C2t Cap.. Cer., .1UF 36VDCW 72582 8131-050-651-1047
ABBIL.L2 Choke. RF, 100UH 99800 2890-42
AB8L3-1.6 Choeke, RF, 22UH 99800 1025-04
ABBLY Choke, RF, 47UH 99800 2890-36
ABBTI1-T7 Transformer 10226
ABBTS Transformer 10224
ABRQ1-Q5 Transformer 10226 CD2240
A120 Output Combiner 10226 4201L.A-4502
Al120R]1 Resistor. 100 ohm 2% S0W MR250-875
A120C1 Capacitor, Variable
A120T1 Transtormer 10226
A120T2 Transformer 10226

19



TABLE 5-2 GLOSSARY OF ABBREVIATIONS

<
AMP AMPERES PF PICOFARAD "
AMPL AMPLIFIER POT POTENTIOMETER
BKT BRACKET REF REFERENCE
CAP CAPACITOR RES RESISTOR
CER CERAMIC SIL SILICON
COMP COMPOSITION CARBON UF MICROFARADS
DPDT DOUBLE-POLE THROW UH MICROHENRY
ELECT ELECTROLYTIC v VOLTS
IN INCHES VAR VARIABLE
K KILOHMS VDCW  DC WORKING VOLTS
MTG MOUNTING W WATTS
MW MILLIWATTS WW WIRE WOUND

TABLE 5-3 LIST OF MANUFACTURERS

FEDERAL SUPPLY

CODE MANUFACTURER ADDRESS
01121 Allen-Bradiey Co. Milwaukee. W1,
04713 Muotoroia. ine. Semiconductor Prod. Div. Phoenix, AZ.
09023 Cornetl-Dubilier Electronics Santord, N.C.
10226 ELECTRONIC NAVIGATION INDUSTRIES. INC. Rochester. MUY,
{2713 American Magnerics Corp. : Cartervilie. Mo,
1351 Amphenol Corp. inc. Los Gaws, CA. o~
4ol Elmwood Sensors, Inc. Cranton. R.L
iH269 Corning Glass Raleigh, N.C.
22733 U 1 D Electronics Corp. Hollvwood. FL.
32697 Bourns, Ine. Riverside, CA.
49936 Ravtheon Co. Lexington, MA.
56289 Sprague Electric Co. N. Adams, MA,
72682 Erie Technological Products, Inc. Erie. PA.
75042 1 RC Div. oft TRW, Inc. Philadelphia. PA.
73915 Lirtletuse. Inc. Des Plaines. 1L,
7089 RCA Harrison, N.Y.
GUR00 Delevan Electronies Corp. E. Aurorz. N.Y.
72619 Dnatight Corp. Brookiyn. N.Y.
28875 IMC Magnetics Rochester, N H.
71380 Centralab Electronics Mitwaukes, Wi
87034 Marco Oak industries Anaheim, CA.
B4d] TRW Inc, Ogallala. N.B.




- FACTORY SERVICE

When Factory Service is required. the tollowing steps should be taken:
(1) Notify ENI, giving full details of the ditficulty. Include the instrument’s serial number.

(2} Upon receint of shipping instructions, forward the instrument, transportation pre atd
i mng I {

to the factory or to the authorized repair station indicated on the instructions.

If requested, an estimate of the charges will be made betore the work begins. provided

the instrument is not covered by the warranty.




