& @

Co

atr electronics, i

3101 S. W. 3rd Avenue, Ft. Lauderdzle, Florida 33315 USA

e

OPERATION AND
MAINTENANCE MANUAL

THIRD EDITION 1 AUG. 1981
% MANUAL PART NUMBER 5024600509




PRODUCT SERVICE:

in case of difficulty please contact the Sunair
Product Service Department, between the hours
of 8:00 AM and 5:00 PM Eastern Time or write
to:

Product Service Dept.
Sunair Electronics, Inc.
3101 SW Third Avenue

Ft. Lauderdale, FL. 33315-3389
U.S.A.

Telephone: (954) 525-1505
Fax: (954) 765-1322

e-mail; techsupport@sunairhf.com

TRAINING:

Sunair offers training programs of varying lengths
covering operation, service, and maintenance
of all Sunair manufactured equipment. For
details please contact the Product Service
Department.

T



SUNAIR G5B-900DX

Section

I GENERAL INFORMATION
1.1 Scope ...
1.2 Transceiver Description. ... ...
1.3 Technical Specifications . .. .. ..
1.4 Equipment Supplied ..........
1.5 Optional Equipment .. ..... -

i1 INSTALLATION

IIt

1AY

TABLE OF CONTENTS

2.1 General ... i
2.2 Unpacking and Inspection......

3 Reshipping Information . ... ...
2.4 Installation and Mounting. ... ..

2.5 Antennas and Ground Systems . .
2.6 Power Requirements......... .
OPERATION

31 Genmeral........

3.2 Front Panel Operating Controls. .
3.3 Rear Apron Controls. . ........
3.4 Operation With 50 Ohm
Antenna . ... ...
3.5 GCU-910A Antenna Coupler. . ..
3.6 GCU-935 Antenna Coupler. .. ..

37 KWControlUnit.............

THEQRY OF OPERATION

41 General......... ... ...

4.2  Synthesizer.............. ...
421 General..............
4.2.2  Spectrum Generator .. ..

4.2.3  Low Digit Generator. . ..
4.2.4 Translator............
4.2.5 V.IH.F. Divider, .. ......
4.2.6
4.2.7 Synthesizer Mother

Board .............

Page

2-1

Section

4.3

4.4

4.5

4.6

4.7

4.8

Page

4.2.8 Synthesizer

Programming. . ... ... 4.1
4.2.9 Frequency Display

Programming. . ... ... 4.1}
Recetver . ... ... . v 4-11
431 General.............. 4.11
432 V.HF Mixer.......... 4-15
433 IF/Filter ............. 4-17
434, Audio............... 4-18
4.3.5. Speaker Driver. ... ... .. 4-19
Exciter .. ... ... . ... .. ... 4-19
441, General.............. 4-19
442 Sideband Generator. . ... 4.20
443 IF/Filter............. 4.21]
444 VHFMixer........... 4.73
445 Receiver/Exciter

Mother Board . ... ... 4-23
R.F. Power Amplifier . . ... . ... 4-24
451 General.............. 4-24
4.5.2  Predriver, Driver and

Power Amplifier .. ... 4-24

4.5.3 Current ALC Detector. . 4-24
454 VSWR ALC Detector .. .4-24

Power Supply ............ ... 4.24
461 General.............. 4-24
4.6.2 28 VDC Regulator. . . . .. 4-24
463 12VDCand5 VDC
Regulators. . ........ 4-27
4.6.4 Regulator Transistor
Locations .......... 4.27
4.6.5 D.C. Inverter- lA6AZ. . 4-27
FilterModule . .............. 4-29
471 General.............. 4-29
472 RF Detector Board ... .4-29
4.7.3 Voltage ALC Detector. . .4-30
474 ACCDetector......... 4-30
4.7.5 OQutput Detector. .. .. .. 4-30
476 KeylLine............. 4-30
4.7.7 Reflected Pwr Decoder . .4-33
Meter Panel. .. ... ... ... o433




SUNAIR GSB-900DX

Section

vV

ii

TABLE OF CONTENTS (Cont.)

Page
MAINTENANCE AND REPAIR
S8 General ..o 5-1
3.2 Preventive Maintenance. . ... ... 5-1
5.3 Cover Removal . ...... ... . ... 51
5.4 Performance Test .. ... ... .... 5-1
54.1 Test Equipment. .. .. .. 5-1
5.4.2  Preliminary ... ... ... .. 5-2
543 PowerSupply ..... ... . 5-3
5.4.4  Front Pane! and
Mainframe. . ... ... .. 5-3
545 Receiver Test, ... . .. ... 5-4
5.46 Transmitter Test. ... ... 55
5.5 Synthesizer.. ... ... ... ... . 5.6
5.5.0 Fault Analysis. ... ... .. 5-6
5.5.2  Synthesizer Sub-
assembly Testing
& Alignment . ... ... . 5-12
5.6  Receiver/Exciter Alignment .. ..5-29
5.6.1 VHF Mixer Board ... ... 5-29
5.6.2 IF Filter Board .. .. ... 5-29
5.6.3 Sideband Generator
Board ........ . .... 5-29
5.7 Fault Analysis Table ... ... ... 5-30
5.8 Module Removal ... .......... 5-33
5.8.1  Removal of Filter
Module TAS . ... .. .. 5-33
5.8.2 Front Panel (1A 1)

Removal and
Frequency Coding. . ..5-33
5.8.3 Power Supply Removal. .5-36
RF Power Amplifier
Servicing .. ... ... ... 5-38

Section

VI

59
510

Printed Circuit Boards. . ... .. .. <

LogicNotes.. ....... ... .. ..

5101 And Gate. . ... ... 5-
A0G.2 And-or-Invert Gate ., . . 5-
A0.3 Nand Gate. ... .. .. 5.2

L

0.4 ORGate .. .. ... ..., ..

10.6 Inverter

107 Schmiet Trigger. ... .. ..
A0.8 Prom. ... ...
A09 RAM ..o

L L L Lh L Lh

1011 Operational Amplitier. .
0012 Inverted Signals. ., L.

L Ln own

ACCESSORIES

6.1

6.3
6.4

Phone Patch . ......... ... ... -
Installation . ... .. ... 6-
Operation . ... ... .. . .

6.1.1
6.1.2
Receiver Protector

5024002491 .. ... . ... -
General . .. ... .. ... .. -
Installation . .. .. ... . -
Blower Kit Option. .. ... ... . .. -

6.2.1
6.2.2

GRC-951 Audio Remote

Control ........ .....
6.4.1 Theory .. ... .. ... -
6.4.2 Instaliation . ... ... ... .
6.43 Operation ... ... .. ... .
6.4.4  Troubleshooting . . .. .. .

105 BK Flip Flop. ... ..., .5-

J0.10 Voltage Comparator .. .3

542



SUNAIR GSB-300DX

2
o
h

t
o

[¥8]
ta

4.6

4.7
4.8
4.9
4.10

LIST OF ILLUSTRATIONS

Page
GSB-900DX Major Assembly

Locations . . ..o oo 1-3
Outline Configurations .. ........... 2-2
Base Station Installation {50 Ohm

ARTEINGE o oo e e oo e e 2-3
Base Station Instailation (Non-

Resonant Antennas) ........ .. 2-3
Shock Mount Assembly and Details. . .2-4
Typical Vehicular Instaliation. .. ... .. 2-5
Rack Mounted Instaltation........... 26
Whip Antenna. .. ... v anon 2-7
Doublet Antenna. .. . ..o v vvevenon .o 2-8
Inverted V Anterna. . ...... ... ... 2-9
Long Wire Antenna. ... ............ 2-9
115 VAC Power Cord Schematic. ... .. 2-11
230 VAC Power Cord Schematic. ... .. 2-11
Power Supply Wiring- 115V or

230 VACInputs . ... ... o0 n s 2-13
Power Supply Wiring - 132V or 264

VACInputs. . ...... ... 2-13
DC Inverter Connections to Power

Supply T.S. A6TB2. ......... 2-14
DC Power Connector Schematic . ... .. 2-15
GSB-900DX Transceiver Front

Panel. .. ... ... 3-1
GSB-900D X Rear Aprons Compon-

ents and Connectors . ......... 34

GSB-900DX Overall Block Diagram .. .4-3
Top View Showing Display and

S VAC Connection . .......... 4-13
Synthesizer Block Diagram and
Details. . ... .. vv i 4-13

CA3033 Schematicof Ul and U2. .. .. 4-18
Voltage and VSWR ALC Control

Schematic.................. 4.272
GSB-900DX Transceiver Block

Diagram. ... ... oo 4-25
7231C Regulator. .. ..o oo v v o 4-28
D. C. Relay Control Circuit.......... 4-29
Filter Module {1A3) Block Diagram .. .4-31
Keying Circuit. ... .. ... ..o 4-33

Figure Page
5.1  GSB-900DX Cover Disassembly ... ... 5-1
5.2 Power Supply Regulator Board
(LAGADY .. ... 5-36
5.3 Power Supply Removal (1A6)...... .. 5-37
5.4 Power Amplifier Test Setup ... ... .. 5-38
5.5 Current ALC Wave Form. . ....... ... 5-39
57 AndGate. ... ... 541
5.8 And-OR-InvertGate .......... ... ... 5-42
59 NandGate............. ... 542
510 ORGate ... ... . i 5-42
511 FKFlipFlop ... oo vv oot 542
512 Inverter. ... .ot 543
5.13 Schmiit Trigger. .. ... ... oo 5-43
5.14 Voltage Comparator .. ............. 543
5.15 Operational Amplifier. ............. 5-44
5.16 GSB-900DX Top View and Table
Assemblies. .. ...............545
5.17 Half Duplex Front Panel Wiging ... ... 546,
547
Decoder and Display Schematic ... ...549
9 Main Frame Wiring ... ....... ... .. 5-52,
5-53
5.20 KW Remote Controt Schematic
Diagram. .. ........... ... .. 5-55
5.21 Schematic Diagram GCU-935
Antenna Tunlng ........... .. 5-55
§.22 Schematic Diagram GCU-910A
Antenna Tuning Control
Unit. oo o e 5-56
5.23 Meter Panel Schematic (1A2) ..... ... 5-56
5.24 Spectrum Generator Schematic
(TA4ALY . ... oo 3-60,
5-61
5.25 Low Digit Generator Schematic
(TA4A2) .. ... 5-63
$.26 Translator Schematic (1A4A3) ..... .. 5-67
527 V.H.F. Divider Schematic (1A4A4). .. .5-69
§.28 VCO Schematic (1A4A5) ........... 5-71
5.29 Synthesizer Mother Board
(TA3AT)Y ... .. 5-75
5.30 V.H.F. Mixer Schematic (I1A3A1). .. .. 5-75

iii



SUNAIR GSB-900DX

Section Page Section Page
5.31 IF/Filter Schematic (1A3A2Y . ... ..., 5-77 5.42 Even Channel Filter Schematic
5.32  Audio Board Schematic (1A3A4) ... ..5-79 (LASADY ..o 5-99
5.33 Speaker Driver Schematic (1A1A1}). .. .5-81 5.43 Odd Channei Filter Schematic
§.34 Sideband Generator (LA3A3) ... .. ... 5-83 (TASADY ... . 5-10
5.35 Receiver/Exciter Mother Board 6.1  GSB-900DX Phone Patch Mounting

Schematic (1A3A5). .......... 5-85 Instructions. .. ........... ... 6-2
5.36 RF Power Amplifier Schematic 6.2 Manual Phone Patch Schematic

(TATALY .. e 5-87 Diagram........ ... ........ 6-3
5.37 Power Supply Schematic (IA8). .. .... 5-89 6.3 Blower Kit Installation Instructions .. .66
5.38 D.C. Inverter Schematic (1A6A2). .. .. 591 6.4 GRC-951 Audio Remote Control
5.39 Filter Module Assembly ............ 5-93 Unit Interconnect . . ...... .. .. 6-8
5.40 RF Detector Board Schematic 6.5 GRC-951 Audio Remote Control

(TASA4Y . ... ... .. .. 5-95 UnitOutline ........... ... . 6-9
5.41 Receive Filter Board Schematic 6.6  GRC-951 Audio Remote Control

(TASA3) . . ... ... ... ... ..... 5-97 Unit.. ..o o 6-11

iv

LIST OF ILLUSTRATIONS (Cont.)

[0 S ]
W b — &
)

EN
£

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

6.1

LIST OF TABLES

A.C. Line Voltage Range Table.......
GSB-900DX Fuse Table . ...........
Mating Connectors to GSB-900DX

and Accessories ................
V.C.O. Frequency Ranges . .........
Filter Module (1AS5) Filter Band

Numbers. .....................
Front Panel Control Test Positions . . .
IOMHz Switch ... ... .. ... ....
I MHz Switch . ... ... ..o L.
100 kHz Switch. .. ................
I0kHz Switch. ......... .. ... .. ..
[ kHz Switch, . . ....... ...
100 Hz Switch. ... ....... ... ......
Coarse Steering Voltage Readings . . ...
Frequency Coding. . ...............

GRC-951 Troubleshooting Chart, .. ...

Page

2-10
2-12

e




SUNAIR GSB-900DX

SECTION 1
GENERAL INFORMATION

1.1 SCOPE

This instruction manual contains the necessary
information to install, operate and service the
GSB-900DX Transceiver.

1.2 TRANSCEIVER DESCRIPTION
1.2.1 GENERAL

The GSB-900DX is a high quality single sideband
half duplex transceiver covering the frequency range
“of 1.6000 to 29.9999 MHz. Modes of operation in-
clude Lower Sideband (LSB), Upper Sideband
(USB), Amplitude Modulation (AM) and Continu-
ous Wave (CW). Operation in the Frequency Shift
Keyving (FSK)} and Facsimile (FAX) Mode is also
possible with the addition of suitable modems. The
transceiver is mechanically and electrically designed
to meet stringent military specifications for shock,
vibration and protection f{rom outside environ-
ments. The unil is completely sealed (dust free)
utilizing neither biowers nor ventilating louvers,
making it ideal for mobile as well as base station
use, It can operate over wide temperature extremes
(-300t0+659C) and up to 100% relative humidity.

The GSB-900DX is composed of seven major sub-
assemblies, (1) front panel 1A1, (2) control panel
1A2 (optional), (3) receiver/ exciter 1A3, (4) syn-
thesizer 1A4, (5) filter module 1AS, (6) power
supply 1A®6, (7) power amplifier 1A7. See Fig-
ure 1.1 for major assembly location.

1.2.2 FRONT PANEL —1Al

The half-duplex front panel contains all standard
controls for operation of the transceiver in Lower
Sideband (1.SB), Upper Sideband (USB), Amplitude
Modulation (AM), and Continuous Wave (CW)
: modes. {Operation in the Frequency Shift Keying
(FSK) and Facsimile (FAX) modes are also possible
with the addition of external modems.) The panel
contains two complete sets of frequency select

dials, one marked “Frequency A’ and the other
marked “Frequency B” allowing the operator to
set in two different frequency channels. These fre-
quencies may then be called up by switching the
Frequency Control switch to “A”, or “B”, or “A
XMT/B RCV”, the Jatter providing a half-duplex-
capability. The frequency of operation is shown
on a six digit LED display.

i.2.3 CONTROL PANEL - 1A2 (optional)

This unit plugs into the front panel and contains
all controls necessary to remotely operate an
antenna coupler or a linear power amplifier.
Tuning status of the coupler or LPA is monitored
by the meter installed in the tuning unit panel.
When the GSB-900DX is operated into a 50
ohm antenna and a coupler or LPA is not installed,
the transceiver is supplied with a meter panel
which indicates receive signhal strength and rela-

tive power output of the transmitter.

1.2.4 RECEIVER/EXCITER —-1A3

The Receiver/Exciter module contains the low
level signal generation circuitry., The Ist LF. fre-
quency is well above the 30 MHz upper limit of the
transceiver-providing the unusually high spurious
signal rejection found only in this frequency
scheme. The extensive use of integrated circuits
provides an unusually high level of refiability. High
quality crystal filters are employed both in the
“front end” of the radio and in the I.F. section for
sideband selection. The Receiver/Exciter js fully
contained on four plug-in printed circuit boards
plus a mother board and employs fully modular
ized construction

1.2.5 SYNTHESIZER —1A4
Frequency control is by means of a digital fre-
quency synthesizer providing 100 Hz frequency

steps. In addition, the operator can select a high
stability VFO mode of operation, which provides

1-1
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continuous tuning between the 100 Hz synthesized
increments, All frequencies in the transceiver are
derived from a Temperature Compensated Crystal
Oscillator (TCXO} which provides instant on-
frequency operation with no warmup., The fre-
quency stability is better than +1 X 106 over the
full specified ambient temperature range of the
radio. The long term stability is +5 x 1077 per year;
permitting long intervals between calibration,

The Synthesizer is fully modularized for ease of
maintenance. High reliability is assured through the
extensive use ot both digital and linear integrated
circuits. The Synthesizer is fully contained on five
plug-in printed circuit boards plus a mother board.

1.2.6 FILTER MODULE ~1A5

The filter module is contained on four P-C boards
and housed in a removable unit. Filter selection is
automatically accomplished by the front panel
frequency selectors which control a D.C. mator.
High power low pass filters are used in the transmit
mode to remove all unwanted harmonics from the
power amplifier output. In the receive mode high
pass networks are switched in the filter which in
conjunction with the low pass filters yield a band-
pass filter. This module also contains circuitry for
cantrol and protection of the power amplifier.

[.2.7 POWER SUPPLY —-1A6

The GSB-900DX will operate from power sources
of 115 or 230 volt 50-60 Hz A.C. and in addition
from 13 or 26 volt D.C. sources (either positive or
negative ground) with the optional, self contained,
D.C. Inverter Module. The same transceiver can

operate from both A.C. and D.C. power sources,
with the D.C. Inverter Module instalied, by chang-
ing the external power input cable, The selection
of 13 or 26 volt D.C. operation is easily accom-
plished by changing connections on a jumper strip
in the power supply. The power supply empioys
fully modularized construction for ease of main-
tenance.

1.2.8 RF POWER AMPLIFIER —1A7

The GSB-900DX contains an all solid state broad-
band power amplifier which will match 30 ohm
loads with voltage standing wave ratios (V.S.W.R.)
under 2:1 over the entire frequency range of the
radio with no additional operator tuning. Adequate
cooling is providing by a conservatively rated heat
sink at the rear of the radio. The power amplifier is
rated at 100 watts peak envelope power (P.EP.)
and 100 watts average power output over the en-
tire frequency range. The power amplifier in-
corporates Automatic Level Controt (ALC) which
limits the peak power output to 100 watts while
increasing the average power with highly varying
speech inputs. The ALC also prevents the increase
in intermodulation distortion caused by *‘flat
topping” in the P.A. and alleviates the usual
critical setting of the transmit gain control. The
P.A. employs circuits to protect the amplifier
under excess V.S.W.R. or other abnormal con-
ditions. In the A.M mode, an Automatic Carrier
Control (ACC) circuit Is engaged which controls
the amount of A.M. power output. The power
amplifier is easily removeable (as a module) from
the rear of the radio.

(

TN
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SUNAIR GSB-900DX

1.3 TECHNICAL SPECIFICATIONS

Electrical and physical specifications of the Sunair
GSB-900DX Transceiver are listed below.

LLATGENERAL

FREQUENCY RANGE: 1.6 to 30 MHz (100 Hz
increments, plus VFEQ).

NUMBER of CHANNELS: 284,000, Synthesized.

RESOLUTION: Digital, direct readout (100 Hz
steps, plus VFO).

FREQUENCY STABILITY:+1x {0°0 TCXO, over
rated temperature range.

OPERATING MODES: USB, LSB. AME, CW,
(FSK and FAX with external optional modems).

RE INPUT/QUTPUT IMPEDANCE: 50 ohms nom-
inal, unbalanced.

DUTY CYCLE: Continuous.

ENVIRONMENTAL TEMPERATURE: —30°C to
+659C, for 100 watts PEP output. —30°to +500C,
for 100 waits Average (Continuous FSK), External
blower kit required for continuous FSK service.

HUMIDITY: 100% at 50°C.

SHOCK: Per MIL-STD-8108, Method 516.1,
Proceduce [, Fig. 516.1.2, Amplitude a Duration ¢.

VIBRATION: Per MIL-STD-8108, Method 514.1,
Procedure VI, Curve V.

ENCLOSURE: Per MIL-STD-108, table 1l. (Splash-
proof).

METER MONITORS: Relative power output, re-
ceived signal strength,

FRONT PANEL CONTROLS: Digital Frequency
Select, Simplex/Half duplex operation, VFO, Vol-
ume, Mode/on-off, RF Gain, Transmitter Gain,
Speaker on/off, Light Dimmer, and optional plug-
in antenna coupler control panel,

1-4

POWER INPUT: AC: 115/230C voits 157 . 5060
Hz:at 400 watts max.

: DC (eptional) 13/26 volts£107%:
at 480 watts max.

DIMENSIONS: (CM) 152H x 46.6W x 457D
(INCHES) 6H x 18.25W x 18D
WEIGHT: 22.7 kgs. (55 pounds)

1.3.2 RECEIVER

SENSITIVITY: [SSB: 0.5 uv into 50 chms for 10
db S+N/N.

AM: Not more than 3.0 uv into
50 ohims for 10 db S+N/N.

{1.6 to 2.0 MHz) 6db degradation.

(2-30 MH2z)

AUDIO OUTPUT: 5 watts into '8 ohms {spcaker)
@ less than 10% distortion; 10 dbm nominal into
600 ohms (intermally adiustable).

SELECTIVITY: 300 to 3000 Hz nominal (6db
points), standard.

IF REJECTION: Not less than 70 db.
IMAGE REJECTION: Not less than 80 db.

AGC: Fast attack, slow release. Threshold 5 uv

nominal, 15 db max audio change for 100 db R.F.

input change.

INTERNAL SPURIOQUS RESPONSE: 99.5% below
equivalent 0.2 uv noise input at antenna terminals.

EXTERNAL SPURIQOUS RESPONSE: -65 db, non-
harmonically related.

1.3.3 TRANSMITTER

100 watts PEP and
average nom.
CW: 100 watts Avg. nom.
AME: 30-40 watt carrier.
HARMONIC SUPPRESSION:
-4( db, second harmonic.
-50 db, all other harmonics.
-60 db, all harmonics, (with antenna coupler)

INTERMODULATION DISTORTION: Atlcust
33 db below PEP., typical.

POWER OQUTPUT: S§SB:
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- CARRIER SUPPRESSION: 50 db.

UNDESIRED SIDEBAND SUPPRESSION: 50 db
at 1.5 kHz.

HUM AND NOISE LEVEL: -50 db.
1.4 EQUIPMENT SUPPLIED

The following table is a list of equipment, with

appropriate Sunair part numbers, supplied with
the GSB-94G0DX Transceiver.

1.4.1  Transceiver, GSB-900DX with 115/230
volt power supply.

1.4.2 0 Hand Held Microphone Assembly
i.4.3  Operation and Maintenance Manual

[.4.4 Power Cord Assembly, 115V A.C.
OR
Power Cord Assembly, 230V A.C.

4.5 Ancillary Kit

1.4.6 Temperature Compensated Crystal
Oscillator {(TCXO)
Frequency Standard-mounts inside
GSB-900DX,

1.5 OPTIONAL EQUIPMENT-NOT SUPPLIED

The fotlowing table of accessories and spares are
NOT supplied but are made available by Sunair
Electronics, inc. as compatable equipment for the
GSB-900DX. Part numbers and descriptions are
given to facilitate ordering.

1.5} Antenna Coupler, Remote Controlled,
GCU-910A

1.5.2  Automatic Antenna Coupler, GCU-935

1.5.3 Klilowatt Linear Power Amplifier GSL-
1900A.

Sunair Part No.

5024601050 Gray
5024601092 Green

5024000609
5024600509
5024002091
5024002156

5024000455 115V
5024000498 230V

5024012704

© 5024300050 Gray
5024300092 Green

6035003095 Green
6035003052 Gray

6032001059  Gray
6032001091 Green

CHANGE DATE AUGUST 1, 1982 1=-5
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1.5.4

1.5.7

1.5.9

1.5.10

1.5.13

1.5.14

1.5.15

1.5.16

1-6

Control Cuable for GCU-910A or GCU-
935 (specily length)

Control Cable for GSL-1900A (specily
length)

Antenna Coupler Tuning Control (Kilo-
watt Control) mounts in Front Panel of

GSB-900DX.

Coaxiat Cuble, type RGSK/U (recom-
mended for connecting antennus to the
GSB-900DX, or for connecting the GSB-
900DX to the GCU910A or GCU-935
where the length will be under 100 feet).
SPECIFY LENGTH

Coaxial Cable. iype ROE/U {same a3
1.5.7 above, but recommended where
lerngth witl exceed 100 fect). SPECIFY
LENGTH

D.C. Ioverter Module (Powers the GSB-
900DX from either 13 or 26 voit D.C.
sources while still permitting operation
from 1157230V A.C. mains) . Module
mounts inside GSB-200 DX,

Power Cord Assembly-D.C. Gincludes 10
feet of connecting cable). For use with
item 1.5.9 above. (Supplied with DC in-
verter above).

C.W. Key Gnchwdes 3 oot cable and
connector).

Handset  Assembly  (with  coiled  cord
and  connuctor),

Headset Gneludes cable and connector).

Desk Type Microphone  tinchudes cable
and connodtor b

Shock Mount. Assembly (recommended
for mobile applications).

Rack Mount Kit {adapts GSB-900DX to
mount in a standard 19 inch rack). Two-
piece rack stides.

Three-piece rack slides.

CHANGE DATE AUGUST 1, 1982

(0588680001
0579240002

Refer to Applicable
Manual

0588130601

0586640000

5024021398

5024002296

50240009%4

5024000790

0840200005

5024000897

5024002598

5024004051 Gray
5024004094 Green

5024004850 Gray
5024004892 Green

AT
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1.5.23

1.5.24

1.5.26

1.5.27
1.5.28
1.5.29
1.5.30
1.5.31

1.5.32
1.5.33

1.5.34

1.5.35
'1.5.36

1.5.37

1.5.38

Doublet Antenna Kit
75 foot Long Wire Antenna Kit

15G foot Long Wire Kit

16 foot Mobile Fiberglass Whip Antenna
(use with 15271 helow

Heavy Duty Strap-Type Bumper Mount
for 1.5.20 above.

teavy Duty Feed Thru Mount (for £.5.20
above),
Right Angle Vehicular mownt for 1.5.20

above,

35 toot Fibergluss Base Station Whip
Antonna,

23 foot Fiberglass Marine Whip Antenna
with Flange Base.

23 foot Fiberglass Marine Whip Antenna.

Layvdown Mount Tor ahove.

GRC-951 Remote Audio/Keyline Con-
troi for GSB-900DX.

Remote Control Cable for GRC-951
(specify length).

Depat Spare Parts Kit for D.C. Inverter
Module.

Blower Kit 115 VAC (mounts on rear panel).

Blower Kit 220 VAC (mounts on rear panel).
Marnual Phone Patch Assembly (See Page 6-1

for description).

Depot Spare Parts Kit for GSB-900DX

Field Module Kit for GSB-00DX
Service Kit, 900 Series

Running Spares Kit

Syllabic Squelch Assy.

0996240000
(999200003

0999210009

0712950001

0715730002

5024402090

5024402596

0715850008

0715760009

0712980008
0712990003

5024850092

0588690007

5024902092

5024006089

5024006097

5024400054 Gray
5024400097 Green

5024500201

5024905300
5024000391

5024900197

5024048458 Gray
5024048491  Green

CHANGE DATE FEBRUARY 1,1984 1-7
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CAUTION

TO INSURE THAT CABLE HAS NOT BEEN DAMAGED DURING SHIPMENT,
ALL CABLE ASSEMBLIES MUST BE CHECKED FOR CONTINUITY OR SHORTS,
FROM PIN TO PIN, BETWEEN CONNECTORS BEFORE INITIAL RADIO CR
SYSTEM POWER UP,

WARNING

CONNECTORS INSTALLED BY THE CUSTOMER MUST BE WIRED IN ACCORD-
ANCE WITH INSTALLATION INSTRUCTIONS PROVIDED IN THE OPERATION
AND MAINTENANCE MANUAL. THE CABLE MUST BE CONTINUITY CHECKED
AFTER INSTALLATION AND PRIOR TO RADIO OR SYSTEM POWER UP.
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SUNAIR GSB-900DX

SECTION 2
INSTALLATION

2.1 GENERAL

Section two contains all necessary instructions for
the unpacking, inspection, and if necessary, reship-
ping of damaged equipment or parts. In addition,
further information regarding location and mount-
ing considerations, power requirements, anfenna
and ground system hook-ups and final checkouts
after installation is also provided.

2.2 UNPACKING AND INSPECTION

Unpack and inspect all parts and equipment as

soon as received.
NOTE

Be sure {o retain the carton and iis
associated packing materials should
it be necessary to reship damaged
equipment.

Do not accept a shipment when there are visible
signs of damage to the cartons until a complete
inspection is made. If there is a shortage of items
or any evidence of damage is noted, insist on a not-
ation to that effect on the shipping papers before
signing the receipt from the carrier.

H concealed damage is discovered after a shipment
has been accepted, notify the carrier immediately
in writing and await his inspection before making
any disposition of the shipment. A full report of
the damage should also be forwarded to Sunait.
Include the following:

{a) Order number
{b) Model and serial number
{(¢) Name of transportation agency

When Sunair receives this information, arrange-
ments will be made for repair or replacement.

2.3 RESHIPPING

The shipping carton for the GSB-900DX s been
carefully designed to protect the transceiver and its
accessories during shipment, This carton and its
associated packing materials should be used to re-
ship the radio.

If the original shipping carton is not available, be
sure to carefully pack each unit separately, using
suitable cushioning material where necessary. Very
special attention should be given to providing
enough packing material around controls, con-
nectors, and other protrusions from the radio.
Rigid curdboard should be placed at the comers of
the equipment to protect against denting.

When returning one or more subassemblies for

repair, please ship AIR PARCEL POST consigned
to!

SUNAIR ELECTRONICS, INC.
3101 SW 3rd Avenue
Ft. Lauderdale, Florida
.S A

33315
Plainiy mark with indelible ink all mailing doc-
uments as follows:

U.S. GOODS RETURNED FOR REPAIR
VALUE FOR CUSTOMS - $100.00

and be sure to mark on all sides of the package

“FRAGILE - ELECTRONIC EQUIPMENT"”

NOTE

Before shipping, carefully in-
spect the package ro be sure
it is marked properly and is
securely wrapped.
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2.4 GENERAL INSTALLATION AND MOUNT-
ING INFORMATION

General installation procedures and mounting re-
quirements are given for the GSB-900DX trans-
ceiver. Satisfactory operation of this equipment
will depend upon the care and thoroughness tuken
during installation.

24,1 GENERAL INSTALLATION

a. Carefully plan radiofcoupler/antenna loca-
tions, observing the following requirements before
starting instatlation.

b. Provide best possible RF ground for radio and
coupler. Use flat copper strap 17 wide or no. 6 or
larger wire and conncet {o ground terminal at rear
of transceiver. Leads to ground system should be
a5 short as possible.

“¢. Provide maximum separation between coupler
output and the radio with its associated wiring.
Coupler may be mounted 160 ft. from radio if
RG358 rf cable is uscd, or further if RG8 is used,

d. Antenna lead from antenna coupler to an-
tenna must be insulated [or at least FOKky potential.
The lead should not run parallel to metal fittings
or otiier metal objects that are bonded to the
system ground. The coupler should be as close to
the antenna as possible, and never more than 3 ft.
distant as this will decrease antenna efficiency.

e. If the radio is installed on a weod or fiber
glass boat, approximately 10 to 12 square feet of
metal surface area in contact with the water should
be provided for use as an RF ground.

f. If operated on D.C. power, check for correct
polarity before applying power.

g. The Installation should be carefully planned
beforehand in accordance with drawings on the
following puges.

h. Linear amplifiers with low level modulation
such as used in the GSB-900DX will oscillate if the
RF power output is radiated or conducted into the
low level stages. Evidence of this situation is erratic

2-2

or excessive power outpul. This is caused by too
close proximity of the counler output and antenna
to the transmitier andfor muadequate RF grounds.

Carclully following the obove procedures will
prevent tiis from  occuring.

2.4.2 BASE STATION INSTALLATION

The transceiver is equipped with rubber feet so -

that it can be set directly on a table, desk or
similar flat surface. The front feet are longer than
the rear feet in order to tilt the transceiver at a
convenient operating angle. Minimum clearances
of 1 inch ut the sides and 2 inches at the rear and
top shiould be allowed to provide for adequate
cooling of the rcar panel heat sinks. If extended
neriods  of RTTY  transmission are anticipated,
forced air cooling of the heat sinks is recom-
mended. Figure 2.1 shows the applicable GSB-
900DX outline dimensions for use in this installa-
tion, Figures 2.2 and 2.3 show typical Base Station
system instaliations. Refer to section 2.5 for
recommendations of suitable antennas. See section
2.4.5 for rack mounted installations.

ToP

fﬁ——“—jooo

© 0 0 0 O o
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'
h'—:

B
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O
© oocdooco ocooooo
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T

A
@
!

Figure 2.1 OQutline Configuration
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50 OHM ANTENNA SUCH AS

DOUBLET, LOG PERIQDIC ETC,
PL-259 CONNECTOR TO[ANT] JACK e,
{16841}

HEAVY BRAID
TO GOOD
EARTH GROUND

"

P w

RG58/U COAX {FOR RUNS UNDER 100 FEET)
RG8/U COAX { FOR RUNS OVER 100 FEET)

NOTE! ANTENNA V.SW.R MUST BE LESS THAN 21

Figure 2.2 Base Station installation {50 ohm Antennal

NON RESONANT
ANTENNA SUCH AS WHIP —q

INSULATED WIRE
(LENGTH LESS THAN 12 INCHES)

RG58/U {FOR RUNS UP TO 100 FT)

RGB/U ( FOR RUNS OVER 100 FT))

CONTROL CABLE
LENGTH UP TO 250 FT,

PL-259 CONNECTOR TO

JACK (1A841)

HEAVY BRAID
TO GOOD
EARTH GROUND

HEAVY GROUND LEAD TO
GROUND STAKE, GROUND .
PLANE OR RADIAL SYSTEM

10 JACK (14BU4)

ANTENNA TUNING CONTROL

Figure 2.3 Base Station Installation (Non-Resonant Antennas)
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2 DI THRU HOLE / NUT WITH

T REQ'D) FLAT WASHER
& LOCK WASMER

3"
Lg-3L —p
32

o,

15"
e <

TTENTER 2.2
HOLE

& ——0,— |

i 12—

|

16
3" UTILIZE SHOCK
2 MOUNT HARDWARE -
TYPICAL SHOCK @ ‘.‘;:,.,,..-4
MOUNTING DIMENSIONS GROUND STRAP GSB-S00DN P

{REAR VIEW)

SHOCK MOUNT ' -
CENTER HOLE /] I }
£ |

,. | | |
164 121 - ToP i

@t

e —

FRONT

50240025%8

mm“:_.“i looo

OO0 00 o o

T

oo’ooo00000°0 0

oloos

e [y ——— }
SHOCK MOUNT ASS'Y D 11 NN S 1 1
5024002598 X

GSB-9000X SHOCK MOUNT ASSEMBLY

S—— o S——

\ 19 &

- L

F:y

N 16
SHOCK MOUNTING IN MAXIMUM
EXTENDED POSITION

{SEE MOUNTING DETAILS)

¥

Figure 2.4 Shock Mount Assembly and Details
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2.4.3 VEHICULAR INSTALLATIONS

The GSB-900DX Shock Mount Assembly (Sunair
Part No. 5024002598) is designed to mount the
Transceiver in vehicular installations., Figure 2.4
gives the applicable outline dimensions for the GSB
900DX coupled with the shock mount. Figure 2.5
shows a typical vehicular instaliation. See section

2.5 for specific antenna recommendations. In order
to minimize R.F. pickup, it is important that the
ground strap supplied with the shock mount be se-
curely fastened between the ground post on the
radio and the bottom of the right rear shock isolator
(see detail, figure 2.4). It is also important to
ground the antenna coupler to the frame of the
vehicle by the shortest possible path,

ADAPTER AND
PL259 CONNECTOR
TO 1ABJ

RGS58/UCOAX

TYPE N CONNECTOR

TC Jl
] ‘ i O scu-sion
GSB-9000DX or
GCU- 935
TO |[ACCESSORY CONTROL CABLE TG J2
JACK 1A844 0588680001
0754630008 0747640009

ANTENNA TUNING CONTROL

WHiP ANTENNA\

JEEF

SHOCK MOUNT ASS'Y COUPLER SHORT LEAD
5024002598 = (/‘ = IF%SRUI[E)AK“{/ED
RGS8/U COAX TO ey
tABJ! ANTI

HEAVY GROUND LEAD (SECURE UNDER MOUNTING
BOLT FOR ANTENNA FEED THRU NSULATCR)

CONTROL CABLE
058868000l

Figure 2.5 Typical Vehicular Installation
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2.4.4 MARINE INSTALLATIONS

In marine installations, follow the same recom-
mendations a5 outlined in puragraph 2.4.3. If the
radio is installed in a wood or fiberglass boat. a
ground plate of 12 square foot minimum arcg in
contact with the water should be installed. A heavy
ground lead such as | oinch wide strap or braid
should be connected between the ground post on
the radio and the ground plate. The length of this
ground lead shouid be held to an absolute min-

imum  commensuraie with o neat iilSir’l“&ﬁOﬂ(
245 RACK MOUNTED INSTALLATIONS

The GSB-900DX may be conveniently mounted in
a standard 19 inch rack using the Rack Mount Kit.
The kit includes a pair of rack slides, associated
hardware and filler panel. The GSB-900DX, in
the rack mounted configuration, requires a stand-
ard panel space seven inches high. Refer to figure
2.6 for assembly details.

SCREW, PN HD. #10-32 x 5/8"L6. P/N 0500940100 { 4 REGD)
FLAT WSHR #10 P/N 0500220000 (4 REGD)

SLIDE SUPPORT P/N j000230023 {2 REQD } wwmny

NUT, CLIP 10 P/NOB38750006 (4 REQD )}~
(NOT SHOWN - BERIND SUIDE SUPPORT)

BLOCK
P/N 5024004400
(4 REQD)

TRiIM STRIP
5024003802 GRN
5024003811 GRY
{2 REQD)

SCREW,FLMD, # 6-32x 1/4" LG,
P/NOB22350429

NOTE: FORCED A1R COOLING
IS RECOMMENDED FOR
RACK MOUNTING

NUT, HEX #4100 P/N 0501940006 (4 REQD)

FLAT WSHR.#¢ 10 P/NO500220000 { 4 REQO)
! WSHR/LOCK #10 P/N 0500070008 (4 REGD)

SCREW, PN, HD.,# 10-32 x 3/8" LG P/N 0500340061

{ 4 REQD)
/f;‘ NUT, CLIP # 10 P/NO538750008
olo {4 REQD)
O
Kojs’
O
ol
Cic FLWSHR # 10
Sy P/N 0500220000
gg {4 REQD}
0
i
e/ ‘
1o SCREW, PN. HD,, h,
ﬂ HI0-32%5/8"LG.

PNOS00940100
(4 REQD)

SLIDE
P/N 0826530017
{2 REGD)

]

F.awoy

T
1=

ey o,

by

o g g o~

Vil

CABINET (REF)

R SCREW, FL HD , # 4-40 x 3/8" LG

P/N 0500620628 (4 REQD)

BRACKET P/N 5024001960 GRN
{2 REQD) 5024043918 GRY

Figure 2.6 Rack Mounted Installation’
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2.5 ANTENNAS AND GROUND SYSTEMS

2.5.1 GENERAL

The GSB-900DX is designed to operate into a 50
ohm resistive antenna system with a4 maximum volt-
age standing wave ratfo (V.S W.R.) of 2:1. When
used with the GCU-910A, or GCU-935 Antenna
Coupler, the system will match antennas ranging
from 15 foot whips to 150 foot long wires.
The couplers will also efficiently match 9 foot
whip antennas at frequencies above 4 MHz,

As there are numerous types of antennas, 4 com-
plete discussion is beyond the scope of the munual
Antennas for use in the 1.6 to 30 MHz spectrum
generally fall into three categories:

{a) Narrow band 50 ohm antennads
{b} Random length non resonant antennas
(¢) Broad Band 50 ohm antennas

Several popular antennas falling into ecach of the
above categories are discussed below. For specific
recommendations, consult our expenenced Field
Service department.

Some generab “DOS™T and "DONT'ST of antenna
installation are histed below:

a. The antenna should be clear of all large ob-
jects such as trees and buildings.

b. Although the GCU-910A or GCU-935 coupler
will match electricaily short antennas (ie. thosw
under 1/8 wavelength), such antennas are not offs-
cient radiators, If the installation permits, untennus
over /8 wavelength long at the lowest operating
frequency should be used. Antenna length generally
limits system performance in vehicular applications
at frequencies Below 10 MHz as the size would be
prohibitive.

oo When using whip antennas, the ground system
actually forms puart of the radisting system. Where
space permits (such as in a base station instal
Jation) a good ground plune or radial system
should be installed at the base of the antenna.

(See Figure 2.7)
NOTE

An inadequaic ground sysiem IS

most uften responsible for disap-
poliitig performance when using a
WL @ teRNG.

HEAVY
GRGUND
STRAP

SHORT LEAD
INSULATED

INSULATED BASE

& FT GROUND RDDS

GROUND INSTALLATION

a’//”——‘—ANTENNA ——*"*\.\N

/_———— ANTENNA COUPLER

/HEAVY STRAP

HEAVY STRAP
BONDING RADIALS
TOGETHER

12 AWG GROUND RADIALS
MINTMUM OF 174 WAVELENGTH
LONG AT LOWEST OPERATING
FREQUENCY

ROOF TOP INSTALLATION

Figure 2.7

Whip Anterna
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d. In vehicular installations and marine instal
lations in & metal hull shig, 1 inch wide strap or
braid should be connected between the antenna
coupler ground and the frame of the vehicle. The
length should be as short as possible. In an instal-
lation aboard a wood or fiberglass boat, a ground
plate with at least 12 square feet in contact with
the water should be attached to the hull and a
short, I inch wide strap should be connected
between the coupler ground post and the plate. As
previousty mentioned this ground lead should be as
short as possible.

252 NARROW BAND 50 OHM ANTENNAS

Typical of this type of antenna are the dowhlet and
the inverted V oiflustrated in Figures 2.8 and 2.9
respectively, Both types of antennas may be assem-
bled from the Sunair  Doubles Antenna Kit
(part #0996240004). Their operation is efficient
for only a4 narrow band of frequencies within ap-
proximately 2 /2% of their center frequency. The
antenna coupler is NOT generally required if the
above frequency span is not exceeded. Separate
antennas must be erected for each small band of
frequencies to be used. Both antennas exhibit some-
what directional characteristics. The direction of
maximum radiation is perpendicular to the antenna
wira. The inverted V antenna is particularly suitable
for communication with nearby mobile stations
{with vertical antennas) since & portion of the radi-
ation is in a vertical direction.

2.5.3 RANDOM LENCTH

ANTENNAS

NON RESONANT

Whips and long wires are popular non resonant
antennas. The whip antenna (itlustraicd in Figure
2.7y is often used in mobile, marine. portable or
semi portable nstallations because it is rugged and
seif supporting. The antenna impedance is strongly
dependent on the operating frequency and an
antenna coupler, therefore, must be used to mateh
the antenna to the transceiver. Best radiation
efficicney witl be obtained if the antenna is at least
1/8 wavelength long at the lowest operating fre-
quency: however, this reguirement docs not result
in a practical size antenna for low frequency oper-
agtion. Thirty-five foot whip antennas offer a good
compromise between practical height and good
clectrical performance at low frequencies. The
Antenna Couplers are designed to efficiently
match whip antennas of 15 foot length or greater.
An efficient match may also be obtained for a 9
foot whip above 4 MHz, The whip's performance is
greatly influenced by its ground system. For tem-
porary base station installations, a minimum of four
six foot long ground rods should be driven into the
ground symmetrically placed around the antenna
base. The rods should be bonded together with
heavy strap and then connected to the antenna
coupler ground by another short heavy strap. IT the
antenna is mounted on the roof of a building,
where a short ground lead to the coupler cannot be
obtained, a minimum of 4 symmetrically placed

INSULATOR

COAX CENTER
CONDUCTOR CONNECTOR
BOTH POLES
(2O0FT. MIN)

RG38/U OR RGBAU COAX
CABLE (ANY LENGTH-

KEEP AT RIGHT ANGLES
TO ANTENNA)

CENTER
INSULATCOR
INSULATOR
COAX SHIELD
CONNECTION
Le 468 !
FREQUENCY [(MHz)
TR TR

|

PL259 CONNECTOR

Figure 2.8 Doublet Antenna

v
oo
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CENTER
TOR

INSULA

/ COAX CENTER
CONDUCTOR
CONNECTION

RG58/U OR
RGB/U COAX
(ANY LENGTH)

INSULATOR
& FT. MIN.

L S

PL259 CONNECTOR

COAX _
SHIELD %
CONNECTION

) 490
FREQUENCY ({MHz)

INSULATOR

Figure 2.9

ground radials should be installed at the base of the
antenna, bonded together, and connected to the
antenna coupler ground post. The radials should
be made of number 17 gauge wire or larger and
should be at least 1/4 wave long at the lowest
operating frequency. The whip's radiation pattern
is omni-directional in the azimuthal plane.

The long wire antenna, illustrated in Figure 2,10, is
a popular base station antenna where a wide range
of operating frequencies are used. The antenna

Inverted V' Antenna

impedance varies greatly with frequency and, there-
fore, must be matched to the transceiver with an
antenna coupler, The antenna couplers will effi-
ciently match long wire antennas up to 150 feet
i length, The radiation pattern of the long wire
antenna is wlso a function of operating  fre-
quency, The two most popular length fong wire
antennas, 75 and 150 foot (available from Sunair as
part numbers 0999200003 and 0999210009
respectively) exhibit excelient low frequency radi-
ation efficiency.

INSULATOR

iNSL:‘LA'I'O!*?E}_’1

ANTENNA COUPLER

HEAVY STRAP

& FT GROUND POST

2OFT
MINIMUM

N 2

Figure 2,10 Long Wire Antenna
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2.5.4 BROAD BAND 50 OHM ANTENNAS

These are generally complex, expensive antennas
requiring a large arca for installation. Their use is
usually limited to high performance base station
installations which must operate at diverse fre-
quencies. As this class of antennas has approx-
imately 50 ohm output impedance over the rated
band of frequencics, an antenna coupleris NOT
required. Some commion cxamples are:

(2 vertical antenna with an omni-
directional pattem)

a) Discone

b) Log-Periodic {a broadband antenna with a
directional pattern). This an-
tenna is often made in a rotat-
able configuration.

Consult the Sunair Field Service department for
specific recommendations.

2.6 POWER REQUIREMENTS

2.6.1 OPERATION FROM

SOURCES

ALL A.C. POWER

As supplied from the factory, the GSB-900DX is
wired for continuous operation from 115 or 230
volt 215%, 53-60 Hz, single phase A.C. power mains.
The selection of 115 or 230 volt nominal line
voltage is made by the appropriate wiring in the
connector of the A.C. power cord assembly. The
line voltage range may therefore be easily altered by
changing the power cord. (See Table 2.1). The
nominal line voltage is normally specified by the
customer at the time of ordering and the proper

A.C. power cord is shipped with the radio. Figure
2.11 shows the line cord assembly wiring for 115
volt operation while Figure 2.12 shows the 230
volt wiring.

Aodidiudiodborb ottt

CAUTION

YeErr T vy vy

A A
T

Check the tag on the line cord before
connecting the radic to power mains to
insure that the correct voltage has been
selected. Permanent damage to the radio
may occur if the incorrect power cord
is used Refer to Table 2.2 and check
fuses Fl and F2 on the rear apron to
make sure the proper value has been
inserted in the fuse holders.

2.6.2 A.C. OPERATION UNDER HIGH LINE
VOLTAGE CONDITIONS

The GSB-900DX power supply a-c transformer has
provision for high line connection. if the a-¢c power
mains are normally high (132 or 264 vac) the high
line connection should be used as the radio will
dissipate less power and operation will be more
reliable.

The radico may be wired for high line voltage op-
eration by changing connections on terminal strip
TA6TB1 on the power supply (refer to Figures
2.13 and 2.14). The GSB-900 DX is normally wired
at the factory for the nominal 115/230 volt con-
nections.

: POWER CORD| REFER TO

NOMINAL LINE VOLTAGE LINE VOLTAGE RANGE IN USE FIGURES
115 98 to 132 115V 2.11,2.13

*132 112 to 152 115V 2.11, 2.14

230 196 to 2064 230V 2.12,2.13

*264 224 to 304 230V 2.12,2.14

* High Line Connections
Table 2.1 A.C. Line Voltage Range Table

2-10
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WP
(MATES WITH |AB U3}

A yd I n"‘} BLACK -

N i
l

. & ; % WH ITE | | m
N K : i

0 & | ! E GREEN i
N 1 A\ U

SUNAIR NO. 0840770006 (CABLE, 3 WIRE, WiTH AC PLUG)

NG CONNECTION

M-

Figure 2.11 1156 VAC Power Cord Schematic

W2 Pl
(MATES WITH |ABJ3 )

4 | o BLACK o
ST i
o e L TN

RN I ] 1

| | | ||

o &) || GREEN ||
N ) s

c é ] SUNAIR NO. 0840770006 (CABLE,3 WIRE , WiTH AC PLUG)

I E
f | |

F

£ 6-1-—‘

> NO CONNECTION
e
R —
-~

Figure 2.12 230 VAC Power Cord Schematic
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The high line voltage connections must
either be requested at the time of order-
ing or the radio must be rewired in the
fleld to provide for continuous high
line voltage operation (see figure 2.14).

2.6.3 OPERATION FROM D.C. POWER SOURCE

If the GSB-90CDX is equipped with the optional
D.C. Inverter Module (Sunair part # 5024021398)
operation from D.C. power sources of 13 or 26

voits = 10%, positive or negative ground  is possible.

The GSB-900DX is unique in that both D.C. and
A.C. power supplies can be left in the radio at all
times. Selection of D.C. or A.C. operation is accom-
plished by wiring in the connector of the Power
Cord Assembly. The selection of operation from
nomiral 13 or 26 volt power sources i3 accom-
piished by changing connections on terminal strip
1A6TB2 (see figure 2.15) on the power supply and

on the D.C. Inverter assembly 1AGAZ. The Power
Cord wiring tor D.C. operation is shown in figure
2.16.

Ai AN S AL AL SA

CAUTION

L A i R

b b
ki

Before connecting the radio to the D.C.
power source, check the marker tag on
the regulator heat sink at the rear of
the radio to make sure that the proper
voltage range has been selected. Perina-
nent damage (o the radio can occur
if the wrong range is selected.

The GSB-9C00DX incorporates reverse polarity pro-
tection when fed from D.C. power sources. If the
radio does not operate, check the polarity of the
D.C. power connections. Refer to the accessory sec-
tion of the manual for detailed installation instruc-
tions of the D.C. Inverter Module. The D.C. Power

DESIGNATOR FUNCTION LOCATION TYPE AND RATING
TABFI1. [ASF2 AC, Line Rear Apron | For nominal 115V input, use type MDL
{(SLO-BLOY, 5 ump. PN N8S8660008
For nominal 230V tnput. use type MDL
(SLO-BLO). 3 amp. PN 0896660001
1A8F3 D.C. Line Rear Apron | For nominal 13V input, use type MDL(SLO
BLO), 30 amp. PN 0846300001
For nominal 26V input, use type MDL(SLO
BLO}, 15 amp. PN 0848500008
LAGF +28V Power Supply | Type AGC, 15 amp. PN 0848740009
TAGF2 +12V Power Supply | Type AGC, 3 amp. PN 1002550009
TAGF3 +5V Power Supply | Type AGC, 3 amp. PN 1002550009

Table 2.2 GSB-200DX Fuse Tsble

TN
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P/O IABTI
@ e @ e
ORANGE BROWN WHITE BLUE YELLOW VIOLET
P/O IA6TB!
] ™
| €40 Qe3 OEl E8O OES6 OES |
L. |
P/O IA6P — 4
N N N e
3 I 7 5
Figure 2.13 Power Supply Wiring - 115V or 230 VAC Inputs
P/O IABTI
® e ®’YXWW\’V“
ORANGE BROWN WHITE BLUE YELLOW VIOLET
P/C IAG6TBI
I 1
| ead GE3 OE E8G OEF6 oes |
| j
P/O 1A6P| — —
N/ N A4 N
3 ! 7 5
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BLACK BROWN RED YELLOW WHITE

£ = = -

/"‘ Ve 7 s A
A A A VA A

( SOV 1aeTe2
o i) ‘ )
i / I/ ' . A 7
% AN A /

o/ o
O

- 13 26 RY +

CONNECTIONS SHOWN ABOVE FOR 13 VDC OPERATION
NOTE: SIMUST BE IN 13VDC POSITION ON DC INVERTER BOARD

GREEN
BLACK
3 WN RED Y
vioLgT BLUE BRO ELLOW WHITE

. 1A6TB2

CONNECTIONS SHOWN ABOVE FOR 26 VDC OPERATICN
NOTE: SEMUST BE IN 26VDC POSITION ON DC INVERTER BOARD

Figure 2.16 D.C. inverter Connections to Power Supply Terminal Strip 1AGTRZ2
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W3Pi
(MATES WITH 1ABJ3)

m

m
AN AN

+ D.COINPUT

A T
[N

Wi

~D.COANPUT

W3 CABLE ASSEMBLY

1 (-{--— L, NO CONNECTION

Figure 2.18 D.C. Power Connector Schematic

Cable Assembly is supplied from the factory with
approximately 10 feet of connecting cable. How-
ever, if the installation permits, the cable should be
trimmed to minimum length consistent with a

NOTE

Before applying power to the radio, refer
to table 2.2 and check that the correct

neat installation. This will ensure minimum voltage value of fuse F3 (on the rear apron of
drop in the cable under the high input currents the radio) has been inserted in its fuse
present when in transmit (particularly with i3 volt holder.

input).

L
'

L
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Table 2.3

MATING CONNECTORS TO GSB-900DX AND ACCESSORIES

1. When used with RG-58/U Coux,

use Adapter No.

0742070000.

2. When used with RG-8/U Coax,
use connectob No. 0754140008,

MATING PARTS
Cable Rubber
DESCRIPTION DESIGNATOR Connector Clamp Boot(s)
Sunair Part Numbers

(Microphone TALH] Q753570009 (754450007 07005350038

Phone 1ALT2 (0754010007 - -

Key 1A1J3 0754010007 - -

Antenna 1A87T1 0742190005 - -

{Note 1}
GSB-900DXY Ao 1A8)2 0754000001 0740250001 0700550046
0700550038
Power 1A833 0753580004 0754570002 0700550046
0700550054
Included 0700550054
kAccessory 1A814 0754690008 with 07005500672
Connector (0700550071
RF Input Ji 0747020001 -
GCU-910A (Note 2)
or
GCU-935 Included 0700550054
Control Unit 12 0747640009 with 0700550062
Connector 0700550071
GR(C-95 l< Audio n 0754000001 0746250001 0700550046
NOTE

PN

AT
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3.1 GENERAL 3.2 OPERATING CONTROLS
This section provides installation and instructions 320 Listed below are deseriptions of all conirols,
required for proper operation of the Hall Buplex indicators and connectors located on the Malf
front panel, Duplex  front  pancl. They are itlustrated in
Figure 3.1.
FREQ
DIMMER  RF GAIN  VOLUME  CONTROL PILOY
XMIT GAIN SWITCH  CONTROL CONTROL  SWITCH LIGHT
) LOW FREQ MODE
PHONE JACK KEY JACK DISPLAY LIMIT LIGHT SWITCH
MIC
CONNECTOR
VFO
INDICATOR  VFQ
10 MHZ 100 IKHZ 1T KHZ LIGHT CONTROL 1 MHZ 10 KHZ 100 HZ
1T MHZ 10 KHZ 100 HZ 10 MikZ 00 KiHZ 1 KHZ
. / A% v s
FREQUENCY A SWITCHES FREQUENCY B SWITCHES

Figure 3.1 GSB-800 DX Transceiver Front Panel

3-1
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FREQUENCY SWITCHES (12)

FREQUENCY A {5)

FREQUENCY B (6)

SWITCH POSITION

OFF
LSB
uSB
AM
MODE
SWITCH
Cw

CPLR TUNE KW

VOLUME (outer knob)

RF GAIN (inner knob)

FREQUENCY CONTROL

XMIT GAIN

KEY JACK .

3-2

Selects the A7 operating frequency: 10 MHz
switch, 1 MHz switch. 100 kHz switch. 10 kHz
switch, | kHz switch. 100 Hz switch.

Selects the “B” operating frequency: 10 MHz
switch, 1 MHz switch, 100 kHz switch, 10 kHz
switch, | kHz switch, 160 Hz switch.

EQUIPMENT RESPONSE
Disconnects Primary Power

4} Applies Primary Power
b} Select Lower Sideband Mode

a) Applies Primary Power
b) Selects Upper Sideband Mode

ay Applies Primary Power
b) Selects Amplitude Modulation Mode

a} Applies Primary Power
b) Selects Continuous Wave Mode. A CW key must
be connected to the key jack on the front panel

a) Applies Primary Power

b) Disconnects microphone and CW key.

¢) Keys the radio in AM mode.

[F AN ACCESSORY GCU-910A, GCU-935, OR
GSL-1900A IS CONNECTED IN THE SYSTEM:
d} Energizes the accessory.

Controls the level of the receive audio signal to
the speaker and PHONE jack,

Controls gain of the RF and IF amplifiers in the
receive mode.  Counter clockwise rotation de-
creases the gain.

Selects the appropriate set of FREQUENCY
SWITCHES to program the radic. A’ transmits
and receives on frequency set into “A” dials.
“BT transmits and receives on frequency set into
“B” dials. “A XMIT/B RCV” transmits on fre-
quency set into “A” dials, and receives on frequency
set info "B dials.

Controls microphone input level to the transceiver
in TRANSMIT mode.

Accepts standard 1/4 inch 2 circuit pilug
07540310007 from CW telegraph key.

T
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PHONE JACK .

DIM CONTROL .

MIC CONNECTOR .

VFO (potentiometer control with pull-on,
push-off switch)

VFO INDICATOR LIGHT .

FREQUENCY DISPLAY .

LOW FREQUENCY LiMIT LIGHT.

3.3 REAR APRON FUSES AND CONNECTORS

3.3.1 Refer to Figure 3.2 for location

ANT(QABID . .. e cenn

AUDIO (1A832)

POWER (1A8BJ3; .. . i i

ACCESSORY . ... ... i

(1A834)

FUSES i i i i i,

(F1, F2, F3)

GROUND POST ... ... . it

------------------------

Accepts standard 1/4 inch 2 circuit plug from ear-
phones. Automatically disconnects speaker, when
in use.

Controls intensity of LED frequency readout.
pilot light, and meter illumination.

For connection of dynamic microphone with built
in push-to-talk (PTT} switch. Mates with connec-
tor 0753570009,

a) VFO OFF mode (control pushed in): Frequency
controlled selely by the FREQUENCY dials.

b) VFO ON mode (control pulled out) £5 kHz
range is provided. “VFO ON” indicator light is
lit in this mode.

Lights when in VFO mode.

Indicates frequency selected by appropriate FRE-
QUENCY dial.In A XMT/B RCV maode shows RCV
frequency in receive, and XMIT frequency in
transmit.

Lights when a frequency below 1.6000 MHz has
been selected. The radio is alse disabled when this
condition occurs.

ANTENNA connector: R.F. input/output of unit.
Mates with connector 0742190005,

AUDIO connector: for connection of 600 ohm bal-
anced AUDIO QUTPUT and AUDIO INPUT. Mates
with connector 0754000001.

POWER connector: for connection of A.C. or D.C.
power to the Transceiver (see Section 2.6). Mates
with connector 0753580004,

ACCESSORY connector: For connecting accessory

equipment such as the GCU-910A Antenna Coup-
ier. Mates with connector 0754690008.

A.C. and D.C. input line fuses (see Table 2.2).

Refer to Section 2, paragraph 2.4.1 (b).

33
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SEE TABLE 2.2 ANT

CONNECTOR
(1A8J2)

IPOWER!

ANTENNA
AC LINE FUSE CONNECTOR
(tABFI1) I (1ABU1)

lACiJNE FUSE
(1ABF2)

l DC LINE FUSE

LS?8F3)

X i

A

\

{1A8J3)
ACCESSQORY
CONNECTOR
{1ABJ4)
\ /
4
] @ @

@
/ “‘..

|
L

ZOWER SUPPLY GRCUND POST RF POWER
HEAT SINK AMPLIFIER
(5024021100} IAY
(CPTIONAL) 1ABARQI
(OPTIONAL) |1ABAZQ2

LAGQIOL

Figure 3.2 GSB-200DX Rear Aprons Components and Connectors
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3.4 OPERATING THE GSB-900 DX INTO A 50
OHM ANTENNA

Connect the 50 ohm antenna (or dummy load) to
the transceiver. Connect a microphone (to 1A1J1 ),
& CW key (to 1A 1J3) or 600 ohm audio source (to
TA812).

Foliow the steps listed below:

a) Turn the VOLUME and XMIT GAIN controls
fully counter-clockwise. Turn the RF GAIN control
fully clockwise.

b}Set the MODE switch for the desired operating
mode (LSB, USB, AM, or CW),

¢} Turn DIM control fully CW. This is the bright or
daytime position. (One stop CCW is the dim or
night time position. Fully CCW is off.)

d)Turn the FREQUENCY CONTROL switch to
“A” position.

¢) Set the six FREQUENCY A dials to the desired
operating freguency.
“In” {off) position.

f)y Set the VOLUME control for a comfortable
fistening level.

2) RF GAIN control: For normal operating condi-
tions, the RIFF GAIN control may be left set in its
maximum clockwise position as this will provide the
greatest receiver sensitivity.  When receiving a
strong signal, background noise may be considerably
reduced by setting the RF GAIN control to provide
an “S” meter reading (with no-signal) equal to the
“signal present”™ condition.

h) If being used in LSB or USB modes: key
microphone. Speak into the microphone and ad-
vance the XMIT GAIN control until no further
output (as indicated on the front panel meter) can
be obtained. Do not advance the contro! beyond
this peint as no further power output will oceur
and increased background noise will be picked up
by the microphone,

Set the VFQ control in the -

H being used in the AM mode: key microphone.
Note carrier level (approximately 30 to 40 watts
when not talking) on meter. When talking, advance
the XMIT GAIN control unti] the meter “bounces”
slightly with voice peaks.

H being used in the CW mode: The level of sidetone
to the fransmit section is preset at the factory. No
adjustment of the XMI'T GAIN control s necessary.
Automatic switching of the transceiver from receive
to transmit will occur when the key is depressed.
In addition, a side tonc (approximately 1 kHz)
should be audible from the speaker whenever the
key is depressed.

NOTE

Whea connmunicating in CW with
a station keving its carrier, rather
than a 1 kifz siderone as in the
GSB-900DX, it may be necessary to
decrease the GSB-90GDX frequency
by 1 kiz, When communicating
between GSB-900DX’s or similar
synthesized equipment, no correc-
tion is necessary.

If being used with a remote audio input: Poten-
tiometer R58 on the AUDIO board (1 A3A4) should
be used to adjust the transmit audio level (if
required) instead of the XMIT GAIN control on
the front panel.

j) VFO operation: When receiving a signal from a
transmitter with synthesized frequency control, it
is seldom necessary (or desirable) to use the VFO
receiver tuning control, and it should be left in its
“in"” position.  When receiving signals from non-
synthesized transmitting equipment, some error in
transmitted frequency may exist. Pull out the VFO
control (note light comes on) and adjust for the
most natural quality. Approximately #3kHz range
is provided around the set frequency.

k) Operating FREQUENCY B dials:  Turn the
FREQUENCY CONTROL switch to “B” position
and operate the radio in the same manner as for
the FREQUENCY A position.

3-5
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b Half duplex operation: Turn the FREQUENCY
CONTROL switch to A" position. Set FRE-
QUENCY A dials to desired TRANSMIT frequency.
Then turn FREQUENCY CONTROL switchto "B”
position.  Set FREQULENCY B diuls to desired
receive frequency. Now turn FREQUENCY CON-
TROL switch to “A XMIT/B RCV™ position. Note
that receive frequency is displayed while receiving,
and transmit frequency is displayed when frans-
mitting,

Hatf-duplex or two frequency simplex operation
requires two difterent, discrete frequencies: one for
transmission and the other for reception. These two
frequencies are normally separated from oneuanother
by less than 500 kHz. This is required primarily
by the selectivity characteristics of the antenna
coupier. The coupler is tuned to the transmit fre-
quency, so received signal strength degrades as the
separation between the two frequenciesis increased.
An additional consideration is the propagation
characteristics of the two frequencies used: the
closer the frequencies. the less variation in path
fength, fuding, etc. will be noted.  (Typical
Muarine public correspondence stations have 300 to
400 kHz separation between transniit and receive
frequencies.)

The GSB-800DX input and output filter networks,
used to reduce harmonics and cross channel inter-
ference, are banded for the following frequency

Tanges:
Band ! 1.6 ~ 1.9999 MHz
Band 2 2.0 2.9999 MHz
Band 3 3.0 - 39999 MHz
Band 4 4.0 - 5.99%9 MHz
Band 5 6.0 - 8.9999 MHz
Band 6 9.0 — 12,9999 MHz
Band 7 13.0 - 19.9999 MHz
Band 8 20.0 — 29.9999 MHz

In receive mode, these filters are band-pass net-
works, attenuating the received signal at fre-
quencies above and below the band limits given
abaove.

When operating in the Half Duplex mode, the

transmit dials [“A”] determine the fiiter used.
Therefore, if the receive frequency is widely

3-6

separated from the transmit frequency so that both
are not in the same filter band, severe degradation
of the received signal may result. However, if the
receive frequency happens to fall in an adjacent
filter band (ie. xmit frequency: 2.850 MHz,
receive frequency: 3.150 MHz), but within a few
hundred KHz of the adjacent band edge [sce
chart], the degradation of the received signal
should not be noticeable.

m) For simplex operation of two discrete frequen-
cies. such as a day frequency and a night frequency.
the FREQUENCY A dials may be set for one fre-
quency, and the FREQUENCY B dials set for the
other. Then, when the FREQUENCY CONTROL
switch is turned from one to the other. only the
antenna coupler. if used. must be retuned.

3.5 OPERATING THE GSB-900DX WITH THE
GCU-9T0A ANTENNA COUPLER

If the antenna in use does not present a 50 ohm
foad to the exciter within the allowable 2:1
V.S.W.R. range, the antenna must be “matched”
to the exciter. Use of the GCU-910A antenna
coupler can accomplish this. Refer to sections 2.4
and 2.5 for typical installations.

To place the system in operation, follow the pro-
cedure cutlined below:

a} Check to see that all antenna connections are
secure.

b) Connect a microphone (to 1A1J1), a C.W. key
(to 1A133) or 600 ohm audio source (to 1A8J2).
If the 600 ohm source is used, preset R5 on the
AUDIO XFMR board (1A8A1) to minimum by
turning them at least 10 turns counter-clockwise,

¢) Refer to Table 2.1 and check that the proper
line fuses have been instailed.

d) Set the XMIT GAIN control fully counter-
clockwise. Check to see that the POWER switch
is in OFF position.
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e) Connect the Exciter to its power source.

f) Place the COARSE INPUT and COARSE QUT-
PUT switches on the ANTENNA TUNING CON-
TROL PANEL in their “1” positions.

g) Set the (6) FREQUENCY control switches to
the desired operating frequency. VFO switch push
in.

by Place the MODE switch in the TUNE (antenna
coupler tune) position.

Place the PWR MONITOR switch on the AN-
TENNA TUNING CONTROL PANEL in the FWD
(forward power) position. The meter should read
approximately .25 relative power.

§) Place the PWR MONITOR switch in REFL
(reflected power) position. Turn the FINE INPUT
switch on the ANTENNA TUNING CONTROL
PANEL fully counter-clockwise and hold the con-
trol in this. position until the LIMIT LAMP, locat-
ed directly over the control switch lights.

k) Turn the TUNE switch full counter-clockwise
and hold the control in this position until the
LIMIT LAMP over this contro} lights.

NOTE

Operation of the FINE INPUT and
TUNE switches are as follows:

The switches are 4 position spring-
loaded switches with a center-off posi-
tion. The TUNE switch controls the
TUNE INDUCTOR in the antenna
coupler. The FINE INPUT switch con-
trols the FINE INPUT (vernier) CAP-
ACITOR in the coupler. Rotation of
these switches to their first counter-
clockwise position causes a slow de-
crease in the respective element value,
Further counter-clockwise rotation will
produce a rapid decrease in the respec-
tive element value. Simularly, clockwise
rotation will produce first a slow and
then a rapid increase in the respective
element value,

NOTE

An END LIMIT indicating light is
located above each control. If the lamp
lights when the switch is activated, it
signifies that the respective coupler
element is at either end of its adjust-
ment range. If this condition occurs,
rotate the switch in the proper direction
to make the lamp extinguish.

1) Rotate the TUNE switch fully clockwise and
hold it in this position until a null in reflected
power occurs. Carefully rock this control back and
forth until the best null can be obtained. If the
element reaches its end limit before a null OCCUTS,
rotate the COARSE OUTPUT switch one position
clockwise, and again search for a null with the tune
control counter-clockwise.

m) Rotate the FINE INPUT switch fully clockwise
until a better null is obtained. Rock this control
back and forth for the best null. If the end limit is
reached before a null is obtained, return the
element to its minimum position by rotating the
switch fully counter-clockwise until the other end
limit occurs, increase the COARSE INPUT switch
one position clockwise, and again try to obtain a-
null with the FINE INPUT control.

n) Repeat steps (m) and (n) above until a complete
null in reflected power is obtained.

NOTE

With most antennas, additional complete
nulls in reflected power can be obtained
at  higher nwmerical settings of the
COARSE INPUT and COARSE OUT-
PUT controls, Although the antenna is
properly “matched” to the exciter with
these settings, and the system may be
operated in this manner, the antenna
coupler is operating at reduced efficien-
cy. For optimum system performuice,
the system should be operated with
these controls at the lowest numerical
seftings that will produce « complete
null in reflected power.
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0) Set the MODE switch for the desired operating
mode (LSB, USB, AM, or CW).

p; If being used in LSB or USB modes: Speak into
the microphone and advance the GAIN until no
further output power (as indicated on the front
panel meter) can be obtained. Turn the control
approximately 20 degrees beyond this point. Do
not advance the control beyond this point as no
further power output will occur and distortion
may be introduced.

If being used in the AM mode: Follow the same
procedure as with LSB and USB above, except
approximately 30 to 40 watts of carrier should be
indicated on the meter when not talking.

If being used in the CW mode: The level of audio
to the transmit section is preset at the factory. No
adjustment of the GAIN control is necessary.

NOTE

In the CW position, the transmitted
signal is actually an SSB 1 KHz tone on
USB, giving a transmitted CW frequency
1 KHz above the dial (suppressed carrier)
Jrequency.  To communicate with a
Station operating in the simplex CW
mode on a frue carrier frequency, set the
GSB-900DX  frequency dials | KHz
below the desired CW carrier frequency.

If being used with a remote audio input: Potenti-
ometers RS on the AUDIO XFMR board (1A8A1)
should be used to adjust the transmit audio level
instead of the GAIN control on the front panel. If
operation of the unit is anticipated over a wide
range of frequencies, this adiustment should be
made at the highest frequency since the system
gain (but not the power output) falls off slightly
with frequency, When the point of maximum
power is found, advance R5 approximately 2 turns
beyond this point to set the ALC.

NCTE

If the antenna V.S W.R. is extremely
high, the +28V “over current’ protec-
tion in the power supply may trip. This
is evidenced by a condition of no power
output when in transmit mode. If this
condition occurs, place the MODE
switch in the OFF position, wait 15
seconds, and return MODE switch fo
on. If the condition persists, repeat the
antenna coupler tuning procedure,

At b b A A A A AN

CAUTION

FYVryyyrvvevT v

" .
Ty v

Whenever the frequency is changed, the
antenna  coupler must be returned
Fatlure ro tune the coupler will result
in severly degraded communications and
may cause the 28VDC “over current”
protection to trigger upon keving the
transmitter,

3.6 GCU-935 AUTOMATIC ANTENNA TUNER
CONTROLS

(Contained on Antenna Tuning Contro} Panel
which mounts in the front panel of the GSB-
900D X))

TUNE START  Initiates a tune cycle. This is the
only action required to tune af-
ter mode switch is placed in
KW/CPLR TUNE.

TUNER Lights

STATUS

FAULT This light is illuminated for the

following conditions:

1. When the transceiver is in-
itially turned on,

2. When the GSB-900DX MODE
switch is switched from any
position to CPLR TUNE KW.
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FAULT

TUNING

READY

POWER
MONITOR

3. When the time delay runs out
fapproximately 40 seconds
after initiation of a tune start
puise).

4. When a tune c¢ycle has been in-
ifiated and the GSB-900DX
MODE switch is moved from
the CPLR TUNE KW position.

5. Any fime the reflected power
gxceeds a threshold determin-
ed by the setting of the GAIN
control, (This normally is less
than & watts reflected power.)

This light is illuminated only
during tune cycle (when the
transmitter is keyed on).

This light is illuminated after a
tuning cycle has been com-
pleted and the tuner has tumed
to a VSWR less than 15:1.

Switches meter input when in
TRANSMIT mode:

Indicates relative forward RF
power in coax at the input to
the antenna tuner.

Switch FWD

Switch REFL Indicates relative reflected RF
power on coax at the inpuf to
the antenna tuner. A null in this
reading indicates that the an-
tenna is correctly matched to the
transceiver.

3.7 KW CONTROL UNIT

The KW Control Panel, which is designed to mount
in the space provided in the front panel of the
GSB-900DX  duplicates the following control
functions:

a}  Filament Power on-off

by  Plate Power on-off

¢y Test meter selector switch, forward and re-
flected power.

dy  All indicator lamps on LPA-1900A
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SECTION 4
THEORY OF OPERATION

4.1 GENERAL

The discussion of the theory of operation of the
GSB-90C DX will be presented in eight parts:
synthesizer, raceiver, exciter, RF power amplifier,
power supply, filter module, control panel. Each
part will contain a block diagram discussion
followed by a detailed explanation of the circuit
theory.

4.1.1 OVERALL BLOCK DIAGRAM

Figure 4.1 shows an overall block diagram of the
GSB-900DX. Discussion of the various functions
and circuits is presented in the sections following.

4.2 SYNTHESIZER 1A4

This unit consists of six printed circuit boards:
Spectrum Generator (1A4A1), Low Digit Gener-
ator (1A4A72), Translator (1A4A3), VHF Divider
(1A4A4), VCO (1A4A5) and the Synthesizer
Mother board (1A4A6). Figure 4.3 shows an
overall block diagram of the synthesizer. An
isometric drawing of the mechanical components
of the synthesizer unit is shown in Figure 5.6.

4.2.1 GENERAL

The synthesizer {1A4) generates the three local os-
cillator injection frequencies needed to determine
the operating frequency of the radio. The syn-
thesizer input is the 5 MHz reference signal from
the Frequency Standard. The three local oscillator
injection frequencies are obtained from the 5 MHz
reference by a combination of direct synthesis and
‘digital phase lock techniques. The frequency accu-
racy of the radio is therefore solely determined by
the accuracy of the Frequency Standard.

The 3rd L.O. (10.5 MHz reference) is derived by
direct synthesis techniques (i.e. by dividing and
mixing). This local oscillater signal is used as a
product detector injection on receive and as a

carrier generator on fransnut. This reference is de-
rived in the Spectrum Generator assembly. [A4ATL

The 2nd L.O. penerator consists of a ¢rystal os-
cillator at a nominal frequency of 80.7500 MHz
located in the Translator assembly (1A4A3), This
frequency is used in the VHF Mixer asscmbly
(1A3A1), in the Receiver/Exciter, to convert the
ist LF. frequency of 91.2500 MHz to the 2nd
LF. of 10.5 MHz. Since the 2Znd L.O. osciilator is
not referenced to the Frequency Standard, & small
frequency error can exist on this L.Q. However,
because of the mixing scheme used in tie Trans-
lator, this same error appears on ihe Ist L.O.
frequency and is tirerefore cancelied at the output
of the VHI Mixer.

The VCO (Ist L.O.) generator 18 a phase locked
oscillator covering the frequency range of 91.2500
to 121.2499 Hz in 100 Hz steps. The exact fre-
quency of the oscillator is given by:

F,=91.2500 + F, + e (MHz)

Where: Fi=1st L.O. frequency

Fg=dialed frequency

e=2nd L.O. error

On receive, the Ist L.O. is used to convert the
incoming signal up to the lst LF. frequency
(91.25 MHz). On transmit, the st L.O. is used to
convert the transmit signal at the lIst LF. fre-
quency down to its final operating frequency.

4.2.2 SPECTRUM GENERATOR -1A4A1
Refer to Figure 5.24
4.2.2.1 GENERAL

The Spectrum Generator {(1A4A1) generates the
fixed reference frequencies needed in the syn-

4]
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thesizer. The input is the 5 MHz reference from
the Frequency Standard and the outputs consist
of refergnces at the following frequencies:  10.5
MHz (Product Detector), 21 MHz (to Transtator),
20 MHz (to Transtatory, 17 MHz (to Low Digit
Generator), 100 kHz (to VHF Divider), and 1 kHz
(to Low Digit Generator).

4.2.2.2 20 MHz REFERENCE GENERATOR

The 5 MHz Reference from the Frequency Stand-
ard ts amplified by Ul and formed into a short
pulse by pulse generator U2. The forth harmonic
of this 5 MHz pulise (i.e. 20 MHz) is filtered by the
double-tuned circuit (C7.C8,C9, C10, L2 and L)
and is amplified by U3, The output is obtained
from U3 through Pi Network (Ci4, Cl135. Cl6,
C17, L4) which matches the high output imped-
ance of U3 to 50 ohms. A portion of this signal
is also applied to the 17 MHz mixer and to Buffer
Amplifier U&.

4.2.2.3 1 MHz, 100 kHz and | kHz REFERENCE
GENERATOR

The 5 MHz output puise from U2A is fed to U4,
a divide-by-5 counter. The resultant { MHz output
is fed to three stages of divide-by-10 counters
(US, U6 and U7): thereby producing the desired
100 kHz and 1 kiHz outputs.

4.2.2.4 17 MHz REFERENCE GENERATOR

The | MHz pulse from U4 is passed through a
tuned circuit (L14, C53) which is tuned to 3 MHz
(l.e. the 3rd harmonic of the | MHz)., This 3 MHz
signal is amplified by Q5, further filtered by
another tuned circuit (L15, C535) and applied as
one input to mixer Q6. A portion of the 20 MHz
reference is alse applied to Q6. The resultant 17
- MHz signal is filtered by a double-tuned circuit
(L16, C59, €62, L17,C65 and C66) and is applied
to a complementary emitter follower (Q7, Q8).
The emitter follower matches the high output im-
pedance of mixer Q6 to 50 ohms.

4.2.2.5 21 MHz REFERENCE GENERATOR

The | MHz pulse from U4 is passed through a
tuned circuit (L7, C30) which filters the pulse into

42

a | MHz sine wave. Complementary emitter fol-
iower (QI, Q2) transforms the impedance to 50
ohms te match the input impedance of the
balanced mixer X1. The IMHz sine wave is applied
to X1 pin |

The 20 MHz reference from U3 is amplified by U8
and applied as the second input to the balanced
mixer at pin 8. The resultant 21 MHz signal taken
from X1 pins 3 and 4, is filtered by triple-tuned
circuit (C32, C33, L8, C34, L9, C35, C36, L10,
C37, and C38)and then amplified by U9. The out-
put of U9 is matched to 50 ohms by emitter
follower, Q9,

4.2.2.6 10.5 MHz REFERENCE GENERATOR

The 21 MHz output from U9 is also fed to flip-
flop U0 which generates a 10.5 MHz square wave.
The signal is filtered to a sine wave by a double-
tuned circuit (L12, C46, C47, 1.13, C48, and C49)
and then matched to 50 ohms by emitter follower,
Q4.

The flip-flop (U10) is disabled by switch (Q3) in
the AM receive mode to prevent a “beat”note
from appearing at the receiver output. +12 volts,
applied to the “Blanking Puise In” line in these
modes, saturates Q3. thereby disabling the flip-

flop and effectively removing the 10.5 MHz

output. At all other times there is no voltage on
the “Blanking Pulse In” line. Q3 is thercfore cut
off and the flip-flop (U10) operates in its normal
divide-by-2 mode. A blanking pulse from the L.O.
Blanker on Mother board 1 A4A6 also disables the
flip-flop for approximately 100 milliseconds when
ever the setting of the | MHz frequency switch on
the front panel is changed.

4.2.3 LOW DIGIT GENERATOR — [A4A2

Refer to Figure 5.25
4.2.3.1 GENERAL

The Low Digit Generator (1A4A2) generates the
100 Hz, 1 kMHz and 10 kHz synthesized frequency
steps. The inputs are the 17 MHz reference {from
the Spectrum Generater), | kHz reference (from
the Spectrum Generator), BCD frequency control
lines (from the front panel frequency control
switches}) and the Coarse Steering voltage (from
the 10 klMz frequency control switch on the front

TN
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panel). The output is 1.5000 to 1.5999 MHz in
160 Hz steps and is fed to the Translator as a mix-
ing reference,

4.2.3.2 VOLTAGE CONTROLLED OSCILLATOR

The Voltage Controlled Oscillator or VCO (Q1) is
a Coipitts oscillator covering the range of 15.000
to 15.999 MHz. Coarse frequency tuning is pro-
vided by the action of the Coarse Steering voltage
on varactor diodes CR1 and CR2. Fine frequency
control is provided by the Phase Detector (U2)
acting through the loop filter (R8, C7, R5 and C3)
and 1 kHz notch filter (R4, C6, R6, C5, C4, C68
and R3) on varactor diodes CR3 and CR4. The
oscillator output is Joosely coupled through C15
to isolation amplifier Ul.

The VCO is fed from a voltage regulator (R9,
CR5, Q2 and R10) which provides a finely reg-
ulated 7.3 volts.

4.2.3.3 MIXER AND PULSE GENERATOR

The mixer (Q3) transforms the VCO frequency to
2.000-1.00} MHz to place the signal in the range
of the Preset Counters. The inputs to the mixer
consist of the VCO signal (fod from the output of
Ul) and the 17 MHz reference. The output of the
mixer is filtered by a 2.5 MHz low pass filter
(€23, C24, L7, C25,C26, L8 and C27) and is then
amplified by U6. Quad NAND Gate. U7, con-
nected as a monostable multivibrator, forms the
signal into a short pulse to drive the preset counter,

4.2.3.4 PRESET COUNTER

The Preset Counter (U8, U9, UIG, Ull) is a
counter whose division ratio is controlled by the
100 Iz, 1 kHz and 10 kHz Frequency control
switches on the front panel. During the normal
counting interval, the counter functions as a
divide-by-2000 counter. During the Preset interval,
the clock is disabled and the counter is loaded
{or preset) to a count determined by the settings
of the frequency control switches. The frequency
control information is entered in binary-coded-
decimal (BCD) format and the division ratio, D,
is therefore determined by the formula:

4-4

D=2000-(100 N ;5 + 10N . + N oo, )

where:
are, respec-

| . ]
Nyok, N g, and N 160Hz

tively, the settings of the 10 kHz, 1 kHz and
100 Hz frequency dials.

Or, for example:

DIAL SETTINGS PRESET COUNT
10kHz { t kHz | 100 Hz (D)
0 0 0 000 2000
0 0 1 001 1999
0 0 2 002 1998
0 1 i 011l 1989
1 199 1801
9 999 1601

4.2.3.5 PRESET GENERATOR

The preset generator applies a short pulse to the
data strobe inputs of the preset counter when a
full count is detected. A “look ahead” scheme is
employed to eliminate miscounting due to the pro-
pagation delays in the counter. When the counter
has reached a count of 1999, the inpuis to pins
2,3,4,5,6, 11, and 12 of NAND gate U3 wi'i be
in a “one™ state. Assoon as the clock input to pin
I of this gate returns to a “one” state, the output
of U3 will change to a “zero” state, thereby trig-
gering monostable multivibrator U4. Then U4 pre-
sets the counters by applying a “zero” to their
data strobe inputs for approximately 100 nsec.
The output of U4 will return to a “one” state
before the beginning of the next clock prtlse.

4.2.3.6 PHASE DETECTOR, LOOP FILTER and
I kHz NOTCH FILTER

The phase detector compares the frequency of
the output of the Preset Counter with that of
the 1 kHz reference from the Spectrum Gen-
erator. Action of the phase detector is as follows:

N
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If the VCO frequency is high, the output fre-
quency of mixer Q3 will be low. The output {re-
quency of the Preset Counter will, therefore, also
be low. The Phase Detector oulput voltage will
decrease until the frequency crror is corrected.
Conversely, if the VCO frequency is low, the
mixer output frequency will be high and the Phase
Detector will increase until the error is corrected.
If there is no frequency error, the output voltage
of the Phase Detector will remain  constant.
The Loop Filter (R8, C7, RS, and C3) removes
any | kHz components in the Phase Detector out-
put and also determines the transient response of
the loop. The 1 klHz frequency components are
further attenuated by twin tee notch filter R3, R4,
R6, C4, C5, C6, and C68. The action of this
Phase Lock Loop is to make the VCO frequency
folfow the retutionship: F oo =17.000-D (kHz);
where D is the count ratio. The VCO will therefore
vary from 15.000 to 15.999 MHz in 1 kHz steps.

C4.2.3.7 OUTPUT DIVIDER CIRCUITRY

The output from Buffer Ul is further amplified by
Q5 and fed to divide-by-10 counter U5. The out-
put of U5 is filtered to a sine wave by a bandpass
filter (L.11, €39, C40, C41, and L13) and is fed to
emitter follower, Q6 which matches the output to
50 ohms. The output from the Low Digit Gener-
ator is 1.5000 to 1.5999 MHz in 100 Hz steps and
follows the relationship:

Four =1.5000(MHz) + N(kHz)

where N=knob settings of the 10 kHz, 1 kHz and
100 He (e, 0.1 kHz) dials.

4.2.4 TRANSLATOR—TA4A3
Refer to Figure 5.26.
4.2.4.1 GENERAL

The translitor (1A4A3) combines the signals from
the Low Digit Generator (1A4A2) and VCO
TTA4AS) and generates a signal which, after sub-
sequent frequency division in the VHF Divider
(A4A4), is used to phase lock the VCO to the
proper frequency. The second L.O. and V.F.Q.
signals are also generated in this assembly. The

inputs to this assembly are: 20 and 21 MHz refer
ences {from the Spectrum Generator); 1st L.O.
(from the VCO). 1.5000-1.5999 Mliz (from the
Low Digit Generator), and the V.F.O. Control and
V.F.O. ON/OFF signals from the front panel. The
output is the 16.0-39.9 MHz refercnce signal which
is fed to the VIF Divider, In the V.F.O. mode,
the internally generated 21 MEz VIR0, is sub-
stituted  for the 21 MHz relerence {rom the
Spectrum Generator.

4.2.4.2 ERROR CANCELLING

Since the 2nd L.O. isa free running crystal oscil-
lator and is not referenced to the Frequency
Standard, a small frequency error can exist. How-
ever, because of the mixing scheme employed in
this assembly, both the Ist L.O. and 2nd L.O. will
have the swmme frequency error. This error wiil
therefore be cancelled in the VHF Mixer Assembly
{1A3A D).

4.2.4.3 V.IF.O. AND 21 MHz REFERENCE AM—
PLIFIERS

The V.F.O. {Q1) is a Colpitts Crystal Oscillator,
covering the frequency range of 20.995 to 21.005
Mitz and thereby providing approximaltely +5 kHz
tuning adjustment around the dialed frequency of
the radio. The V.F.O. control voltage, acting on
varactor diodes CR6 and CR7 in scries with the
crystal, “pulls” the crystal’s oscillation frequency
to provide this small frequency change. The tuned
circuit in the collector of Q1 (L23,C101) adjusts
the circuitl to resonance at 21 MHz. Inductor L22,
Ir series with crystal Y1, compensates for small
variations in the oscillation frequency of the cry-
stal thus adjusting the center frequency of the
oscillator to 21.0000 MHz. The oscillator output is
buffercd and amplified by U2 when in the V.F.Q.
mode. The 21 MHz reference from the spectrum
generator is amplified by Ul when the V.F.O,
mode is not selected.

In the V.F.0G. mode, +12V appears on the V.F.O. -
ON/OFF input line. This applies base bias to
Oscillator Q1 and turns on amplifier U2 through
transistor switch Q3. When the V.F.Q. mode is not
selected, the voltage on the V.F.O. ON/OFF line is
removed, amplifier Ul is activated and the oscil-

45



SUNAIR GSB-900DX |

fator (Q1) and amplifier (U2) are turned off. The
21 MHz reference from the Spectrum Generator
therefore controls the frequency of the radio.

Emitter Follower Q2 and the network consisting of
R67, R68, R69, CR8, CRY, CRIO, and CRI13,
CR14, CRI15 compensate for the nonlinear fre-
quency vs. voltage charactenistic of the vaructor
diodes. The V.F.O. Control voltuge from the front
pancl is applied to varactor diodes CR6 and CR7
through this network, thercby providing the de-

sired  smult frequency  swing areund 21 MHz
4.2.4.4 IZnd LO CIRCUITRY

The 2nd L.O. Q7 is o Colpilts crystal oscillator of
stimilar design to the V.F.O. Tuned circuit L17,
C46, and €47 tunes  the cirenit to resonance at
80.75 MHz. A small sample of oscillator output is
taken from the junction of C46, C47 and Y2 and is
fed to Amptifier Q9. The 2nd L.O. output to the
receiver/exciter module is taken from the drain of
Q9 through pi network €67, L25 and Co8 which
matchies the output to 50 ohms.

4.2.4.5 100,75 Miiz MIXER

The 100.75 Mz mixer (QK) heterodynes the 2nd
L.G. output from Q7 und the 20 My reference
from the Spectrum Generator. The triple tuned
bandpass filter selects the desired sum frequency
of 100.75 while rejecting the two originals and
the differcnce frequencies. Tuned circuit L28,
C72 prevents loading of the 20 MHz signal by the
oscillator. Tuned circuit L27, C71 prevents the
loading of the osciilator by the pi network. Pi net-
work C48, L18, C49 transforms the 50 ohm input

impedance to 200 ohms thereby increasing the-

voltage level by approximately 2:1 to ensure
adequate mixer drive. Test point TP3 provides a
convenient 50 ohm test point for the connection
of a spectrum analyzer or any other suitable
measuring instrument to aid in bandpass filter
alignment,

4.2.4.6. BALANCED MIXER

Depending on the mode selected. the balanced
mixer heterodynes the 1.5000-1.5999 MHz output

-6

of the Low Digit Generator and either the 21 MHz
reference or the V.F.O. The 19.45 MHz bandpass
filter selects the desired difference frequency, The
output is fed to U3 where the signal is amplified
andl further filtered by tuned circuit L5-C17. Auto-
matic Gain Control (AGC) is provided by diodes
CRS, CRI12 and their associated circuitry to ensure
a constant and proper level to the £1.25 MHz mix-
er, Qi Test point TPI provides a well isolated
point for observation of the signal without appre-
ciable loading of the tuned circuit.

4.2.4.7 81.25 MHz MIXER

The 81.25 MHz Mixer {Q11) combines the 19.5000-
19.4001 MHz signal from amplifier U3 and the
100.7500 MHz signal from mixer Q8 to produce
the difference frequency of 81.2500-81.3499 MHz.
The 81.25 MHz bandpass filter (L7, C20, 138,
C21, L8, €22, C23 and C24) selects the desired
difference frequency. A well-isolated test point,
TP2, is also provided here to permit observation of
e signal with 50 olhun cquipment,

4,2.4.8 OUTPUT MIXER AND BROADBAND
AMPLIFIER

The output mixer, G4, heterodynes the 81.25 MHz
mixer output and the VCO sample from the VCO
assernbly (1A4AS). The VCO sample is fed to the
mixer through balun transformer T3 which trans-
forms the signal to a 200 ohm impedance level to
ensure adeqgaate voltage drive to the mixer. The
mixer output is filtered by a 10-50 MHz bandpass
fiter (L9, C29. L10, C8&6 and L1} and then trans-
formed 1o o low impedance by emitter follower
Q10. Potentiometer R54 in the base circuit of Q10
permits output fevel adjustment. The output of
Q10 passes through S0 MHz Low Pass Filter (C74,
C75. L30, C76. C82. C77, L31) to the broadband
amplilier (Q5, Q6). Negative feedback around the
the amplifier (R17, R19. R6) provides flat gain to
well beyond 50 MHz as well as a constant input
tmpedance. stable D.C. operating point, and low
cutput impedance,

4.2.5 V.HF. DIVIDER - 1A4A4
Refer to Figure 5.27,

/
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4.2.5.1 GENERAL

The V.H.F. Divider (1A4A4) contains a divide-
by-400 high speed preset counter which forms the
10 MMz, 1 MHz and 100 kHz frequency steps. A
phase detector compares the frequency and phase
of the output of this counter with that of the
100 kHz reference from the Specirum Generator
(1A4A1) and developes a fine steering correction
voltage which is fed back to control the frequency
of the VCO (1A4AS). This “phase lock loop™, by
controlling the VCO lrequency, forces the input to
the V.H.F. Divider to follow the relationship:

Fin=10.0+ 10N gmuz; *Nyyp, 0.1 Njgos

where: Niomme = the 10 MHz digit

N i Mz the | MHz dlglf
Niooxs, =100 kHz Gie. .1 MHz) digit

and Iy, 1s given in MHz

The input frequency therefore varies from 10.0 to
39.9 MHz in 100 kHz steps. The 10 MHz input cor-
responds to dial settings of “000” whereas the 39.9
MHz input corresponds to dial settings of “2097
on the 10 MIz, 1 MMz and 100 kMz dials res-
pectively.

The inputs to the V.ELE. Divider are: the 100 kliz
reference (from the Spectrum Generator): the
output signal from the Translator; the frequency
control lines from the | MMz and 100 kHz
switchies on the front panel (8 wires); and the 10
MHz preset lines (from the V.C.Q.). Theoutputis
the fine steering voltage which is fed back fo the
V.C.0.

4.2.5.2 BROADBAND AMPLIFIER

The broudband amplifier consists of a two stage
feedback amplifier (Q1,Q2) followed by a com-
plementary emitter follower (Q3,Q4). The negative
feedback network, (R6,R7,R4) around Q1 and Q2,
provides flat gain to well beyond 50 MHz, a con-
stant input impedance over the frequency range,
and stable D.C. operating point. R establishes the
the iInput impedance of this amplifier at 50 ohms.
The output of the feedback amplifier is fed to the

complementary emitter follower (Q3, Q4). This
emitter follower provides a low driving impedance
for the subsequent high speed prescaler, and also
establishies the proper logical zero and logical one
levels to be compatible with the subsequent TTL
logic integrated circuits.

4.2.5.3 PRESCALER

The prescaler (U2) is a high speed dual flip-flop
connected in g conventional divide-by-four con-
figuration. 1t’s output is buffered by NAND gate
UIC so as not to place excessive loading on U3.

4.2.5.4 PRESET COUNTERS

The preset counters (U3, U6, U7) consist of two
stages of preset decade counters (U3, U6) fol-
lowed by a preset divide-by-four dual flip-flop
(U7). U7 is preset by quad two input NAND gate
Ul3 and the A and B sections of quad two input
NAND gate U8. During the normal counting mode
(that is, when the counters are not being preset)
the data strobe (Dg) lines on U3 and U6 are held
ina 17 state by preset {lip-flop U10. This permits
these counters to function in their normal divide-
by-ten mode. Similarly, the 10 MHz preset bus is
held in a 07 state by U10. This forces the outputs
of gates USA and U8B and, therefore, the preset
inputs to dual flip-flop U7, to be in a “I” state.
Also the outputs of Ut3C and U13D, and there-
fore the clear inputs to U7 are forced to a “17
state. U7, therefore, counts in its normal divide-
by-four mode. During the preset interval, the Dy
lines to U3 are held in g “07”.state by UI0 and the
inpufs to UBA, USB, UI13C and UI3D are held in a
“17 state by U10. The clock pulse to the counters
is inhibited and the preset information from the 10
frequency control lines is entered into counters
L3, U6 and U7,

4.2.5.6 100 kHz CARRY GENERATOR

When alf four 100 kHz preset lines are programmed
to a “0” state by the front panct switches (corre-
sponding to a dial scetting of 0 on the 100 kHz
frequency control), a special “carry” signal must
be generated to program the counters to the cor-
rect division ratio,

Mathematically, this is necessary because a dial
4-7
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setting of zero requires the input counter, U3, to
divide by zero—an impossible operation. The count
is corrected by programming U3 to divide-by-ten in
this state and then subtracting one count from the
next decade counter. Note that this is the same
mathematical operation of “borrowing” when, for
example, one subtracts nine from ten.

Quad two input NAND gate U4 is connected as a
quad inverter with a common output. One of the
four 100 kHz input lines is connected to each
section of the gate. This special gate is of the
“open collector” type enabling all four outputs to
be connected together. The output of U4 is in-
verted by USA. If all four inputs to U4 are zero,
(dial set to “07" on the 100 kHz switch), the output
of U4 will be in & “one” state and the USA output
will be a “‘zero”. 1f any of the 100 kHz inputs are
in a *“1” state, the USA output will also be a 1™,

4.2.5.7 PRESET GENERATOR

During the normal counting interval, the Q output
of flip-flop U0 is in a “17 state, the preset busis
in a “1" state and the 10 MHz preset bus is in a
“07 state. In order to count properly, the pre-
setting must occur between input clock pulses. A
“look ahead” scheme is therefore cmployed to
eliminate the propagation delays through the
various counters.

First assumc that the 100 kHz <dial is not in the
“0” position (that is, that the output of USA isin
a 17 state). When the preset counter has reached
a count of 399 (that is, one count from being
filledy; counter U3 will have a count of “9 (or
binary 1001), U6 will lave a count of 97 (or
binary 1001) and U7 will have a count of 37 (or
binary 11). The output of & input NAND gate U9
will sense this unique state and will go to a 0"
state. UBC inverts this output to a 17 state,
making the K1 inpul to master/siave flip-flop U10
a ‘17 On o the next transition of the U3 input
clock to a “0” statc, the Q output of UL0 will
toggle to a 07 stite and, therefore, the preset bus
will be in o 07 state und the 10 MHz preset bus
will be in a 17 state. Presetting will therefore
occur. On the next transition of the U3 input clock
back to a “1” state, the output of USD will tran-
sttion from a ‘1”7 to a “07 state, applying 2 07 to
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the preset input (P) of Ul0 and forcing the Q
output of Ul0 back toa 17 state, This terminates
the preset cycle, and the normal counting sequence
is restored.

If the 100 kHz dial is set in the “0” position, the
US5SA output will be in a "0 state. The output of
carry gate USB will therefore always be in a “17’
state and will not foliow the Q, ocutput of U6,
Flip-flop U10 will now be “armed” at the 389th
counter state instead of at the 399th state. The
desired ‘“carry” of ten counts will therefore occur.

4.2.5.8 PHASE DETECTOR

The 100 kHz reference from the Spectrum Gener-
ator is divided in frequency by four to 25 kHz by
dual flip-flop Ultl. In the phase detector (U132},
the frequency and phase of the output of the pre-
set counter is compared with that of the 25 kHz
reference and a fine steering correction voliage is
fed back to control the frequency of the V.C.¢¥
(1A4AS5). This feedback voltage changes in thy
correct direction to brng the V.C.Q. into phase
lock, The phase detector operates in the following
manner: H the frequency of the preset counter
output is greater than that of the 25 kHz reference,
the phase detector output will decrease in voltage.
If the frequency of the preset counter output is
jess than that of the 25 kMz reference, the phase
detector output will increase in voltage. If the two
frequencies are exactly the same, the phase detec-
tor output witl remain constant

4.2.6 V.C.O.--TA4AS
Refer to Figure 5.28.
4.2.0.1 GENERAL

The V.CO. (1 AdAS)generates the variable frequency
Ist L.O. signal which controls the operating
frequency. Fqo, of the radio. This signal is gener-
ated in threc voltage controlied oscillators eack
covering a 10 MHz frequency range, and se]ectc(
by the 10 MMz switch on the front panel of the
radio. The f{requency ranges of the oscillators
are (assuming a 2nd L.O, frequency of nominal
80.75C00 MHz):
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OSCILLATOR Fo RANGE (MHz) VCO FREQUENCY RANGE (MHz}
Band O 0.0000 to 5.9999 91.2500 to 101.2499
Band 1 10.0000 to 19.9999 101.2500 to 111.2499
Band 2 20.0000 to 29.9999 £11.2500 to 121.2499

Table 4.1 VCO Frequency Ranges

The actual oscillator frequencies will deviate from
the above by an amount equal to the difference
between the actual 2nd L.O. frequency and its
nominal 80.7500 MHz.

The exact operating frequency of the oscillators is
controlled by two independent D.C. voitages, des-
ignated coarse and fine steering. Each steering
voltage is applied to a voltape variable capacitance
diode {(varactor) connected across the oscillator
tank circuit. The coarse steering voltage is derived
from a precision voltage divider located on the
I MHz frequency control switch on the front
panel. This voltage sets the oscillator freguency
within the acquiring range of the phase lock loop.
The fine steering voltage is derived from the phase
detector on the V.H.F. Divider (1A4A4) after
subsequent filtering by the loop filter. This voltage
is the D.C. feedback within the phase lock loop
which forces the oscillator to the correct fre-
quency.

The osciilator outputs are buffered by two inde-
pendent amplifiers: one providing the ocutput to
the Receiver Exciter module (1A3) and the other
providing the oscillator sample to the Translator
(1A4A3). Two transistor switches develop the 10
MHz preset signalsfor the V.HLF. Divider (1A4A4).

4.2.6.2 OSCILLATORS

The three oscillators are of identical design and,
therefore, only the “Band 07 Oscillator will be
discussed. The “‘Band 07 Oscillator is a conven-
tional Colpitts oscillator employing a low noise
dual gate MOSFET(Q6). The resonant tank circuit
consisting of C20, C21, LI, Cl6, CR3 and CR4
| determines the oscillation frequency of the circuit.
Feedback is provided by C20 and C21. Two point
tracking of the oscillator frequency is provided by
L1 at the low frequency end of the band and C16

at the high frequency end. The coarse steering
veltage from a resistor string on the 1 MHz switch
is applied to voliage variable capacitance diode
(varactor) CR4 through the filter network (CI10,
R26, C11, and R27) and RF bypass network (R30,
Cl4, R31 and C15). Fine steering voltage from the
phase detector in the VHF Divider assembly,
1A4A4, is applied to varactor diode CR3  through
the loop filter (R23, C7, R24, C8§, R25, and C9)
and the 25 kHz twin tee notch filter (R20, C5,
R22, C3, C4, R21 and C6). The output is taken
from the drain of Q6 through C22. Hot carsier
diodes CR5 and CR6 prevent the RF signal from
biasing the varactor diodes into their conducting
region.

4,2.6.3 OUTPUT BUFFER AMPLIFIER

The oulput of each oscillator isfed to the cutput
buffer amplifier (Q9, Q10). This amplifier is a con-
ventional cascode configuration providing high
input impedance, high isolation, and negligible
feedback. The output of the amplifier 15 fed
through bandpass filter {(C46, L11, L2, C48, L13,
and C50) and matching transformer (T1) to the
Receiver/Exciter module.

4.2.6.4 TRANSLATOR BUFFER AMPLIFIER

The translator buffer amplifier (Q11I, QI2) is
simnilar in operation to the output buffer. The out-
put is taken from the cellector of Q11 through
C54 and matching transformer TZ2.

4.2.6.5 LOGIC SWITCHING

Transistors Q3, Q4 and Q5 apply +12 volts to the
appropriate oscillator circuif when the respective
band command line is connected to ground by the
10 MHz switch on the front panel. Transistors Q!
and Q2 generafe the required 10 MHz preset code

4-9
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for the VHF Divider (1A4A4) in the following
sequence;

10 MHz switch ! 29 Preset 21 Preset
Position logic level logic level

0 0 ]

! ] 0

2 0 O

The TTL compatible logic levels
we s follows:

Logical 0= Jess than 0.8 voles
Logical I = greater than 2.0
polts but less than 5.0 vols

4,2.6.6 MECIHANICAL
Refer to figure 5.6.

The V.C.O. bourd is secured between two metal
plates (front and rear) that serve as a support and
an electrical shield. This unit is rigidly mounted to
the end plate of the synthesizer card guides to
ensure superior performance under extreme vib-
ration and shock conditions. Ability to make
alignment adjustments is provided by access holes
where necessary.

4.27 SYNTHESIZER MOTHER BOARD-1A4A6

Refer to figure 5.7,

The synthesizer mother board consists of five
receptacles, and their related components and cir-
cuitry. It is mounted on four standoffs located on
the chassis, under the synthesizer module. as shown
in figure 5.6. The five printed circuit cards
(1A4AT, TA4A2, TA4A3, 1A4A4, and 1A4AS),
described previously in this section, insert into this
mother board thereby constituting the .entire syn-
thesizer module.

4.2.7.1 L.O. BLANKER CIRCUITRY (PART OF
SYNTHESIZER MOTHER BOARD
IA4AG)
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The L.O. Blanker Cireuitry protects the power
amplifier from trunsients due to a frequency
change while in the transmit mode. if the radio op-
erator inadvertently changes the 1 MHz frequency
dial on the front panel while inone of the transmit
modes, the Synthesizer may momentarily change
frequency by several MHz while the switch is be-
tween its detent positions. This would result in a
farge transient on the output and could damage the
power amplifier,

When the setting of the 1 MHz switch is changed,
the “preset 29 1 MHz™ frequency control line will
change from either:

a) logical “0” (approximately 0.2 volts) to
logical “'1™" (approximately 3 volts) state

or

b) logical 1™ to logical 0 state

In case a) a positive-going differentiated pulse
is formed by differentiating network C8, R3,
CR2 and RI10 and is applied to the base of
switch Q2 through R4, Q2 will saturate driving
switch Q1 into conduction and generate a 12 volt
blanking pulse through isolation diode CR4. The
blanking pulse is applicd to the Spectrum Gen-
erator (1A4A1) to blank the 3rd L.O. (10.5 MHz)
output. The blanking duration is approximately
100 to 200 msec and is controlled by the time
constant of the differentiating network.

In case b) a negative-going pulse is formed by
differentiating network €2, R2, CR! and RS
and is applied to the base of QJ through R8. Q1
wifl saturate, forming the blanking pulse. Blanking
duration is 100 to 200 msec and is controlied by
the time constant ol the differentiating network.

tn the AM RECEIVE mode, +12 volts is applied to
the output through isolation diode CR3. This
blanks the 3rd L.O. while in this mode and pre-
vents o beat note between the 3rd L.O. and the car-
rier of the received signat.

=
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4.2.8 SYNTHESIZER PROGRAMMING
Figure 5.17 shows a wiring diagram of the front
panel.

The six FREQUENCY A dials and six FREQUENCY
B dials are connected together through germanium
diodes to prevent interaction. Germanium diodes
are required because of their low forward voltage
drop as compared to silicon. Do not replace these
diodes with silicon types as this reduces the noise
margin in the synthesizer programmed counters and
frequency accuracy and stability will be jeopardized.
The switch grounds for A are all tied together
above ground and the A common is taken to the
FREQUENCY CONTROL switch. Likewise, the
switch grounds for B are also tied together above
ground and the B common is taken to the FRE-
QUENCY CONTROL switch. If the FREQUENCY
CONTROL switeh is in the “A” position, the
FREQUENCY A switch ground is completed, allow-
ing the A dials to control the synthesizer frequency.
When the FREQUENCY CONTROL switch is in the
“B” position, the FREQUENCY B switches control
the synthesizer frequency. In the A XMIT/B RCV
position, the two A and B grounds are taken to relay
K3, where they are alternated from B on receive
to A on transmit. K3 is energized by the keyline,
so is pulled in any time a transmit command is given.

4.2.9 FREQUENCY DISPLAY

A schematic of the frequency display is shown in
Figure 5.18. Figure 4.2 shows the location of the
frequency display boards and regulator assembly.
4.2.9.1 DECODER

The digital control signals from the frequency dials
also supply information to the decoder board,
IATAZ, so that the LED display may be properly
programmed. The LED display drivers, U4 through
U9, all require a BCD (binary coded decimal) code
to properly light the display. The 10 kiiz, 1 kHz,
and 100 Hz lines are standard BCD, so require no
further processing, but the 10 MHz, | MHz, and
100 kHz lines are not BCD, so must be converted.

The 10 MHz switch requires only a 0, 1, or 2 to
appear, so may be programmed simply through the
~use of diodes CR1 through CR4.

The 1 MHz switch provides a 9°s complement BCD,
so it is converted to BCD by Ul, an arithmetic logic
unit.

The 100 kHz switch provides a 10’s complement
BCD (or inverted BCD), so requires more compli-
cated processing to convert to BCD. This is done
by U2, an arithmetic Jogic unit; U3, a quad nor gate;
and transistors Q1 and Q2.

The outputs of all six drivers are connected to
TATA2J}.

4.2.9.2 DISPLAY

The six digit LED display board 1A1A3 piugs into
the DECODER bouard via 1ATA3P1. Each segment
is connected through an isolation resistor, R
through R42, and the decimal point on U3 is
energized through R43. The display intensity is
changed by adjusting the supply voltage to the dis-
play anodes. This is done by SI6 on the front
panel. In the bright position, SV is supplied to the
LED’s; and in the dim position, the voltage is
dropped to 3V through CR53, 54 and 55,

4.2.9.3. 5VDC REGULATOR ASSEMBLY
Figure 5.17

A 5 VDC regulator is used to supply the necessary
voltage to the FREQUENCY DISPLAY. This regu-
lator and the relay K101 are located on a sub-
chassis which is screwed to the RCVR/EXCTR
compartment card guide. Voltage for the regulator
is obtained from the filter capacitor on the GSB-
900DX 5 VDC power supply through a lead and 2
solder lug under the capacitor’s (IAGAICY)
positive (“+™) screw terminal.

4.3 RECEIVER

The receiver electronics are divided among four
printed circuit boards: VHEF MIXER (1A3A 1), IF/
FILTER (1A3A2), AUDIO (1A3A4), and SPEAK-
ER DRIVER (IA1A1). The first three boards are
interconnected by plugging into the RECEIVER/
EXCITER MOTHER BOARD, (l1A3AS5). The
SPEAKER DRIVER is located on the front panel.
The block diagram is shown in figure 4.1.

4.3.1 GENERAL

Received signals are first passed througis a band
pass filter network.in the filter module, then are

fed into an 11 pole high pass filter on the VHEF

4-11
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Figure 4.2 Top View Showing Display and 5§ VDC Connection

mixer board. This filter is a very sharp cut off
broadcast band rejection network. The signal is
then amplificd and mixed in a balanced mixer
with the first local osciltator, providing an out-
put on 9125 MHz

b addition to 91.25 MLz, the mixer output con-
tains several other significant mixing products, but
because of the high frequencies involved they are
separited in frequency from 91.25 MHz by a rel-
atively large amount. The unwanted products are
removed by passing the mixer output through a
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narrow band 91.25 MHz crystal filter, The result-
ing 91.25 MHz signal is then amplified and mixed
again in another balanced mixer with the second
local oscillator (80.75 MHz), which yields an out-
put at 10.5 MHz. High frequency products from
this mixing are removed by a low pass filter.

The 10.5 MHz LF. signal is amplified, then fed to
a diode gating network which selects the upp(—.‘.l'/
sideband fitter (USBY, lower sidebund filter (LSB),
or amplitude modulation fiter (AM). These filters
defermine the receiver’s bandwith and reduce the
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interference f{rom adjucent channels. The filtered
LF. signal i3 passed through another diode gate,
then is highly amplified in two integrated circuit
LF. amplifiers. The output of the second LF. am-
plifier is coupled to a product detector when ree-
eiving sideband signais and to a fixed amplifier and
an envelope detector for receiving amplitude moed-
ulated signals. The fixed amplifier also feeds into
the AGC detector which develops a D.C. voltage
proportional to the received signal amplitude. The
AGC voitage is amplified and used to control the
voltage gain of the RF amplifier and the two
integrated circuit EF. amplifiers.

The product detector combines the Ind LF. sig-
nal with the 3rd local oscillator (10.5 MHz), giving
an audio signal which reproduces the original trans-
mitted audio. The audic is fed to a0 600 chmline
driver and to a fixed audio amplifier. The envelope
detector detects the ampiitude of the received
signal renroducing the audio on a transmitted AM
signal. The resultant audio is also fed to the 600
ohm tline driver and to the fixed audio amplifier,

The output of the fixed audio amplifier is con-
nected to the VOLUME control, then to the speak-
er driver (located on the front panel), which sup-
plies up to five watts of audic to the speaker.

The AGC voltage also is used to vary the current
throuch the front panel meter to give a visual in-
dication of relative.signal strength received.

The front panel RF GAIN control acts to vary the
gain ol an amplifier which siuts back the AGC
voltage, reducing the gain of the RIF aumplificr and
the two integrated circuit LE. umplifiers. This
areally reduces background noise when receiving
strong signals.

The fellowing subparagraphs describe circurt oper-
ation of the individual circuits by printed clreuit
board.

432 VHFMIXER BOARD ~ 1A3A1

Refer to Figure 5.30.

43.2.1 GENERAL

The VHF Mixer board provides RF to IF frequen-
¢y conversion in the transmit mode and IF to RF
frequency conversion in the receive mode.

4.3.2.2 BROADCAST FILTER

The R.F. input signal appears on pin 15 of 1A3A1-
P1, and is passed through the breadcast band hlter
network, starting with €9 and ending at €13, to
stepup transformer T1, which matches the R.F.
amplifier (Q2) input impedance to the 50 ohm
characteristic impedance of the broadcast band
filter.
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4.3.23 RF AMPLIFIER

The R.F. amplifieris a dual gate MOSFET with pro-
tection diodes built into the input gate to prevent
bumout under overioad. The inplt signal is applied
to gate 1 and the amplified signal is taken from the
drain through transformer T3. The source (gate 1
through R8) is biased positively by 3.6V to in-
crease the dynamic gain range when Gate 2 voli-
age is varied. The 40673 transistor car now be
practically cut off when gate 2 voltage is taken to
zero. Gate 2 derives its voltage from the automatic
gain control (AGC) line, which varies between +8V
at no signal to approximately +2V for an ex-
tremely strong signal.

The output of T3 passes through diode CR3 to the
input of the balanced mixer. Since the +12R
voitage is +12V during receive (and ground during
transmit) and the +12T voltage is ground during
receive (and +12V during trapsmit), diode CR3
is switched on (conducts} by the voltage on T3,
through the mixer, and R14 to the +i2T line
(which is at ground potential). Likewise, diode
CR1 is turned off during receive and has no effect
on the operation,

Ist LO AMPLIFIER AND BALANCED
MIXER

4.3.2.4

Local oscillator number 1 is injected at pin 18 of
1A3A1-P1 into amplifier Q5. The amplified L.O. is
applied to the balanced mixer pin 8. The injected
R.F. signal at pin 1 now mixes with the L. O. signal
to provide several outputs, one of which is 91.25
MHz. The balanced mixer is used to minimize the
number of mixing products because of its inherent
ability to virtually eliminate the even harmonics of
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the mixing frequencies and their sums and dif-
ferences, as well as the mixing frequencies them-
setves, Therefore, the primary mixer output is L.O.
aumber 1 plus the R.F. signal and L.O. number |
minus the RF signal. L.O. number | frequency is
variable between 92.85 MHz and 121.25 MHz,

- corresponding to 1.6 to 29.999 MHz selected by

the front panel frequency dials. In the GSB-90uUDX,
the difference frequency is selected and a first LF.
of 91.25 MHz was picked to minimize spurious
frequencies within the transceiver. Note that at the
towest frequency of operation, 1.6 MHz, the sum
and difference frequencies in the mixer output are
3.2 MHz apart making it a simple task to remove
the sum frequency with a narrow band crystal
filter.

For instance, if the received signal is on 10.000
MHz, the first L.O. frequency is 101.25 MHz, and
the two mixer output frequencies are 91.25 and
111.25 MHz.

4.3.2.5 VHF FILTER AND BILATERAL AMPLI-
FIER

The mixer output is taken from pins 3 and 4 of the
balanced mixer and fed through a matching net-
work, L10 and C41, into filter FL.1 at 91.25 MHz.
The filter impedance is approximately 4000 ohms,
hence the need for matching from the low impe-
dance mixer output. Another matching network,
C44 and L11, match the filter into the 50 ohm
input impedance of the bilateral amplifier, Q6 and
Q7. The amplifier is bilateral in that it amplifies in
both directions, Q6 is active on receive, and Q7 is
active on transmit.

Capacitors C46 and C47 form an impedance trans-
formation network with T7 to match the gate |

T



SUNAIR GSB-900DX

impedance of Q6. When Q06 is turned on by +12R
on gate 2. Q7 is turned off by the +127T ground
on its gate 2 {for explanation sce  paragraph
4.3.2.3). As with the RF. amplilier. the source s
biased positively by 3.6V to allow gate 2 fo turn
the device on or off.

The output of amphifier Qo s taken through iny
pedance matching network TR, C55, and C56 10
the input of the second balanced mixer X2, Note
that in the receive mode, T7 is the input trans-
former and T8 is the output transformer for Qo6:
while in fransmit mode. T8 i the input trans-
former and T7 is the output transformer for Q7.

4.3.2.6 2ND LO AMPLIFIER AND BALANCED

MIXER

The second mixer operates i manner similar o
the first mixer. The main difference is that the first
mixer iy an Sup o oconverter’”, that s, s oulput
frequency s higher than the inpul requency. The
second mixer is u “down converter” changing the
91.25 MHz signal to 10.5 Miiz Transistor Q8 am-
plifics the second local oscillator signal. 80,73
MHz, and feeds it to the mixer, pin 8. The output
of the second mixer is taken from pins 3 and 4 and
passes through a low pass filter to eliminate the
high frequency mixing products. The output of the
VHF mixer board is on pin number 5 of
TA3AL-Pt.

Other circuits on the VHF mixer board are used
during transmit and will be discussed in Section
4.4, Exciter.

4.3.3 IF/FILTER BOARD —1A3A2

Refer to Figure 5.31

4.3.3.1 GENERAL

The f/Filter board accepts the ouiput of the VHF
mixer. routes the signal through the selected band-
pass IF filter and amplifies the resultant signal in
the two IF amplificrs. Ut and U2,

4.3.3.2 DIODE GATES AND IF FILTERS

The signal from the VHF mixer board is fed to the
FF/Filter board on pin 5 of 1A3A2-P). This 10.5
MHz signal is amplified by Q3 and fed to the
junction of diedes CRLI. CR3, and CRS. Diodes
CR1 and CR2 form a gate for the input of FLI,
CR3 and CR4 form a gate for the input of FL2,
CRS5 and CR6 form a gate for the input of FL3.

Asthe GSB-900DX uses “high side™ conversion, that
is, the first local oscillator is always higher in fre-
quencey than the received signai, the sidebands are
reversed, This means that a lower sideband signal
received at the antenna is converted by the mixer
to an upper sideband signal at the 10.5 MHz LF.
To puass the upper sideband IF signal on to the
detector, an upper sideband filter must be used.
Therefore, FL1 is the filter used for receiving and
transmitting the lower sideband., but is in reality an
upper sideband filter. Similarly the upper sideband
is received and trapsmitted by lower sideband
filter, FL3.

The diode gates, which are also repeated at the fil-
ter outputs, operatle as follows: Assume the LSRB
mode is selected. A +12VDC voltage is applied to
pin & of TA3A2-PL. This turns on CRS8, CRI1 and
CRI2. Using the input gate as an example, current
flows through 1.8, CRS&, R27, CRI and R19. A
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voltage of approximately +35VDC exists across R19
as a result, which turns off CR3 and CR5, CR2 is
turned off because the cathode is more positive
(+6V) than the anode (+4V). So the signal is
allowed to pass- into the filter. Additionally, the
other filter input gates are turned off, Using CR3
and CR4 as an example, CR4 is conducting, (+4
VDC on its anode), with & path to ground for the
cathode through R28 and R32. This shorts any sig-
nal leakage across CR3 to ground through C19; and
CR3 is turned off with +5V on the cathode and
+4V on the anode.

The input and output gates for the other filters
operate in a similar manner. CR7, CRE, CR9 and
CR1I0 prevent interaction with other control cir-
cuits.

4.3.3.3 INTEGRATED CIRCUIT IF AMPLIFIER

The filter output is fed through C37 to another
diode gate, CR17 and CRI18. This gate switches
circuits from receive to transmit, so during receive,
CR17 is turned on and CR18 is off. This allows the
signal to go to pin 2 of Ul, an integrated circuit
amplifier. There it is ampiified by approximately
30db and fed to pin 2 of U2, another integrated
circuit amplifier. Schematics of Ul and U2,CA-
3053, are given in Figure 4.4,

SUBSTRATE
AND CASE

Figure 4.4 CA3053 Schematic of Ul and U2
4-18 '

The networks L3, C51, C52 and L4, C58, C59 are
tuned to 10.5 MHz and are used for impedance
transformation. The output of the LF./Filter
board is on pin Il of IA3A2-P1. AGC voltage for
gain control of Ul and U2 is suppled through pin
I3 of IA3A2-PL.

Other circuits on the IF/Filter board are used
during transmit and will be discussed in Section
4.4, Exciter.

4.3.4 AUDIO BOARD —1A3A4

See Figure 5.32.
4.3.4.] GENERAL

The 10.5 MHz LF. output from the IF/Filter
board is supplied to pin 11 of 1A3A4-Pl, and
then is routed to two circuits: the product detect-
or, Q6, Q8, and Q9, and the fixed gain LE.
amplifier, Q1.

4.3.4.2 FIXED IF AMPLIFIER AND AGC

DETECTOR

The output from Q1 is fed to an emitter follower,
Q2, to drive the AGC detector amplifier, Q3. A
threshold bias is established on Q3 by R14 and
R15. Any received signal of sufficient amplitude
to overcome this pre bias, that appears at the base
of Q3 will cause Q3 to conduct thereby lowering
the collector voltage. This allows diode CR4 to
conduct, reducing the base voltage on AGC amp-
lifier Q4. In turn this causes the emitter voliage
on 4, which is the AGC voltage, to drop pro-

portional to recesived signal strength. The “no

signal” value of AGC voltage is approximately +8.8
VDC which provides maximum R.JF. and LF.
gains. A signal of 100,000 uv will cause the AGC
voitage to drop to approximately +2.5 to +3.0
VDC. The “no signal” AGC voltage is established
primarily by R16 and R17. The AGC attack time
is determined by R13 and Cl1. CR3 is used to
equalize the load on Q2.

4.3.4.3 “S” METER AMPLIFIER

Transistor Q5 is a D.C. amplifier which drives the
“S” meter. Its threshold is set so that meter move-

T
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ment begins when a signal of approximately 2 or 3
uv is received, and provides full scale meter de-
flection for a 100,000 uv signal.

4.3.4.4 RF GAIN CONTROL AMPLIFIER

Amplifier. Q12 is driven from the RF GAIN
CONTROL to reduce the AGC voltage which in
turn reduces the R.F. and LF. amplifier gains. As
the RF GAIN CONTROL is turned counter clock-
wise, the base voltage of Q12 is made more pos-
itive causing Q12 to conduct lightly at first, then
more heavily to “pull down™ the AGC voltage.
With the RF GAIN CONTROL fully counter-
clockwise, it should be possible to completely
disable the receiver.

4.3.4.5 AM DETECTOR

In addition to the AGC circuitry, amplifier Q1 also
drives the AM detector, Q7 and Q10. Transistor
Q7 is a high gain amplifier used to drive amplitude
detector Q10 with a large signal for best linearity.
Q10 is biased almost to cutoff so that it will detect
amplitude variations. The output is reduced by
R43 to equal the product detector output voltage.
The AM detector is turned on in the “AM” mode
by the +12R AM voltage on pin 7 of 1A3A4-P1.

4.3.4.6 PRODUCT DETECTOR

The product detector Q6, Q8. and Q9 combines
the 10.5 Mhz LF. signal with that of the 3rd local
oscillator, 10.5 MHz. Q9 amplifies the 3rd L.O.
and injects it into the detector where the R.F.
components are removed by C29 leaving only the
audio. The product detector is turned on only in
USB, LSB, or CW by voltages on cither pin 8 or
pin 9 of 1A3A4-P1. CR1 and CR2 are diode gates
used to prevent interaction between the +12 USB
and +12 LSB tines.

4.3.4.7 600 OHM LINE DRIVER

Both the product detector output and the envelope
detector ocutputs are combined in R472 and feed in-
tegrated circuit 600 ohm line driver, Ul, and fixed
- gain audio amplifier Q11. The CA3020 line driver
is a conventional push-pull multistage amplifier
feeding output transformer T1. The input to U

is controlled by R48 and the balanced 600 ohm
output appears on pins R and T of 1A3A4-P1, Pin
S is the output transformer center tap and is not
normally used. A side tone is provided from the
CW oscillator through pin 4 of 1A3A4-P1 to the
audio system of the receiver to allow monitoring
of the CW signal. This sidetone is injected into
the junction of the product detector or output
and the envelope detector output through capaci-
tor C49. Resistor R46 attenuates the side tone to
provide a comfortable listening level for the
I KHz tone when the volume control is in a
normal position,

4.3,5 SPEAKER DRIVER —1ATAl
Refer to Figure 5.33.

The speaker driver is a hybrid integrated assembly
capable of delivering five watts of audio to an
cight ohm speaker. Since the circuit is designed
for 24VDC and the GSB-900DX power supply fur-
nishes regulated 28VDC, the diode string CR1
through CRO is necessary to maintain constant
voltage drop for the unit. Qutput to the speaker is
taken through a 320uf, capacitor (C7 and C8 in
parallel}, to provide a good fidelity. Q1 and Q2
provide a muting function in Coupler Tune or in
PTT. CR7 disables the muting circuit when in the
CW mode to provide sidetone.

4.4 EXCITER

The exciter is contained on three printed cir-
cuit boards; sideband gencrator board (1A3A3),
IF/Filter board (1A3A2), and VHF mixer board
(FA3ATL). Since the GSB-900DX is a transceiver, a
number of the same circuits and components are
used in both the receive and transmit modes. A
block diagram is shown in Figure 4.6.

4.4.1 GENERAL

input to the exciter is available from three sources:
microphone, 600 ohm balanced lines, or CW key.
The microphone input signal is applied across the
XMIT GAIN control on the front panel, then is
amplified and fed to the balanced modulator. The
600 ohm balanced input is level controlled by an
internal adjustment, ther amplified and fed to the
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balanced modulater. Keying the exciter, through
the CW key, turns on & | kHz tone ascillator which
is impedance matched through an cmitter follower
{o the balanced modulator, The | kHz tone oscilla-
tor also supplies a side tone to the audio system to
altow monitoring of the transmitted CW signal.

The balanced modulator takes an R.F. signal, 10.5
MHz, from the 3rd local oscillator amplifier.
and  “audio™ from either of the above three
sources. It then suppresses the R.F. carrier. 10.5
MHz, and supplics two signals as outputs: 10.5
MHz plus the audio frequencies (upper sideband,
USB) and 10.5 MHz minus the audio frequencies
{lower sideband, LSB). Hence, the output of
the balanced modulator is double sideband, DSB.
After amplification in a fixed gain LF. ampli-
fier, the DSB signal is gated into either the
USB filter or LSB filter as sclected on the front
panel. AM operation in the GSB-900DX is, in real-
ity, carrier plus USB only, so the AM filter is not
used in transmit. The appropriate sideband filter
eliminates the unwanted sideband and feeds through
another diode gate into a bilateral amplifier. The
gain of the bilateral amplifier is controlled by a
peak voltage ALC and a VSWR ALC (automatic
level control). The voltage ALC controls the peak
transmitter output, and the VSWR ALC protects
the P.A. transistors from high standing wave ratios.

The bilateral amplificr output is then impedance
matched by an emitter follower, into which the
AM carrier is injected from the automatic carrier
controt (ACC) amplifier.

The ACC detector operates on an average output
level to maintain a constant carricr output. This
helps prevent “carrier wipe out” by the ALC
system. The emitter follower output is passed
through 2 low pass filter to a balanced mixer.
Notice that the transmit signal from the filter gate
has been flowing in a direction exactly reversed
from the receive signal flow. Therefore, this
balanced mixer is the second VHF mixer described
in the receiver section, and the second L.O. am-
plifier is the same as in receive.

The transmit output of the balanced mixer is the
second L.O. frequency (80.75 MHz)} plus the L.F.
frequency (10.5 MHz) or 91.25 MHz. This output
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is ampiified in the transmit side of the VHF bi-
tateral amplificr. filtered in the 91.25 MHz crystal
Glter, and mixed again in another balanced mixer
{the Jirst mixer described in the receiver section).
The 91.25 MHz signal is combined with the first
tocal oscillator frequency to provide the desired
frequency output between 1,6 and 30 MHz The
desired frequency signal is amplified in a pre-
amplifier and a linear amplifier, then passes
through a fow pass Tlilter. This is now the exciter
output,

A detector, which monitors current in the power
amplifier fransistors, supplics a signal to provide an
ALC to control the gain of the pre-amplifier stage,
fimiting the P.A. current to a safe level.

The following subparagraphs describe circuit op-
cration of the individual circuits by printed circuit
board.

4.4.2 SIDEBAND GENERATOR BOARD-1A3A3 ’
\
Refer to figure 5.34. '
4.4.2.1 GENERAL

The sideband gencrator board processes the audio
input and translates the audio in a Dbalanced
modulator to a DSB suppressed carrier signal cen-

tered around 10.5 MHz. The board also contains
ALC and ACC control circuitry.

4.4.2.2 AUDIO AND BALANCED MODULATOR

Microphone input is supplied on pin 18 of 1A3A3-
P1. At this point the level has been set by the front
panel XMIT GAIN control, The microphone audio
is amplified by Q4 and feeds into the balanced
modulator, CR3, CR4, CRS3, and CR6. Resistors
R32, R34, and R35, in series with the diodes,
equalize their forward conductions to permit a
good carrier balance {(null) to be obtained. Carrier
balance is achieved by nuiling the 10.5 MHz out-
put with potentiometer R34 and capacitor C26.
Transformer T1 is tuncd to 10.5 MHz and cap- 4
acitors C23, €24 provide an impedance trans-
formation to match the input impedance of the
next stage. The double sideband suppressed car-
rier signal output is on pin 16 of 1A3A3-P1.
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R.F. carrier energy for switching the balanced
modulator is supplicd through pin F of 1A3A3-P]
and amplified by Q1.

4423 AUTOMATIC CARRIER CONTROL
(ACC)

A small amount of 10.5 MHz carrier is supplied to
the automatic carrier control amplificr QS through
a diode gate, CR1. CR2. This gate prevents cartier
energy from being transmitted in USB, LSB. or
CW modes, but allows the carrier to be passed and
amplified in the AM mode.

The +12 AM(T)signal,on pin 5 of 1A3A3-P1. turns
CR1 onand CR2 off, it also supplies operating vol-
tage for ACC detector amplifiers Q2 and Q3. and
carrier controf gate Q5.

Detected R.F. voltage from the ACC delector (in
the  Amplifier/Coupler Unit) is applied to Q2
through threshold control RI. The amplified D.C.
voltage has the audio frequency removed by RO,
C39. so it will maintain an average power charac-
- teristic and not foliow the peak envelope of the
output wave-form. C4 provides a “soft” initial
carrier turn-on. The dec control voltage is inverted
in Q3 and applied to ALC amplifier Q9. This
controls the system gain and maintains a constant
carrier level. Switch Q11 is required to disable the
voltage ALC stage Q10, preventing unwanted ALC
interaction,

4424 600 OHM TRANSMIT AMPLIFIER

The 600 ohm transmit audio is supplied on Pin C
of TA3A3-P] and passes through amplifier Q14 to
the balanced modulator.

4.4.2.5CW TONE OSCILLATOR

Transistors Q7 and Q8 form the 1 KHz tone oscil-
lator. The frequency is determined by the “Twin
T" notch filter C28, C29, C3}, R38, R40, and
R43. The oscillator is turned on by grounding pin
2 of 1A3A3-P1, causing transistor Q12 to conduct,
‘which grovnds the keyline and keys the trans-
mitter. When the €W key is removed from ground.
cuapacitor C37 and resistor R50 hotd Q12 an for

approximately one sceond. This prevents the key-
ing relay from dropping out between normal (W
characters and  words. but automuatically returns
the transceiver to “Receive™ after o key up of ap-
proximarely one second. Transistor Q13 prevents
the tone oscillator from being energized during
normal keyline operation.

Stnee the tone oscillator output is high impedance,
an emitter follower, Q6. is required to drive the
low ampedunce balanced modulator. A sidetone
from the tone oscillator is sent out pin D of
TA3A3-P1 to the audio board. 1A3A4. for moni-
toring purposcs.

4.4.2.6 VSWR AND VOLTAGE ALC AMPLI-
FIERS

Transistors Q9 and Q10 are ALC amplifiers for
voltage ALC (Q10} and VSWR ALC (Q9). The
VSWR ALC is set by u fixed resistance ratio. but
the voltage ALC. which determines the neuk
power output of the transmitter, is set by poten-
tiometer, R55. Q15 acts with Q10 as a ditferential
amplifier to provide temperature compensation of
the ALC.

443 1F/FILTER BOARD~1A3A2
Refer to Figure 5.31
4.4.3.1GENERAL

The 1F/Filter board accepts the DSB output from
the SB generator board, routes the signal through
the sefected SB filter and amplifics the resultant
IF signal. Carrier injection for AM operation also
occurs on this board,

4.4.3.2 TRANSMIT IF AMPLIFIER

The double sideband suppressed carrier output
from the sideband generator is injected at pin 16 of
TA3A2-PL. Here it is amplificd by a fixed gain IF
amplificr. Q4. Application of +12 T to pin 10 of
TA3A2-PI encrgizes Q4. turns CR18 on and turns
CR17 off (+12R goes to ground during xmit, as
+12T does during receive).
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Figure 4.5 Volitage & VSWR ALC Control Schematic

4.4.3.3 TRANSMIT FILTER SELECTION

The front panel MODE switch selects the desired
mode of operation, so the DSB signal passes
through either the USB filter or LSB filter to elim-
inate the undesired sideband. Note that in the AM
position, the +12AM(T) voltage selects the lower
sideband filter in transmit, providing USB at the
exciter output (See section 4.3.3.2 for an explan-
ation of sideband inversion).

4.4.3.4 TRANSMIT GAIN CONTROL AMPLI-
FIER

The SSB signai thus produced is amplified in tran-
sistor Q2 and impedance matched to the output
by emitter follower Ql. Note that in the bilaterat
amplifier Q1, Q2, and Q3, transistor Q3 is turned
on only in receive, and Q1 and Q2 are turned on
~only in transmit.
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Since the base of Q1 represents a high impedance,
it Is used as the carrier injection point for AM op-
eration.

ALC controls the gain of transistor Q2 to limit its
output when either the transmitter output has
reached 100W peak, or the output transistor
voltage rating is in danger of being exceeded by a
high voltage standing wave ratio (VSWR) at the
transmitter output. Figure 4.5 shows the full ALC
tloop control \When a voltage appears at 1A3A3-P}
pin T or at the base of Q10 of sufficient amplitude
to bias either Q9 of QIO “on”, the approprate
transistor conducts through R8, on 1A3A2, caus-
ing a large voltage drop to appear across R8. This
decreases the bias voltage on the base of Q32, re-
ducing its gain and the output from pin 5 of
1A3A2-PL.

(
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4.4.4 VHF MIXER -1A3A1 (Transmit)
Refer to Figure 5.30.
4.4.4.1 GENERAL

The IF signal from the SB generator board is
up converted to 91.25 MHgz, filtered and then
mixed with the first LO frequency to yield the
desired transmit RF output frequency. ALC cur-
rent control is alse performed on this board.

4.4.4.27 LOW PASS FILTER AND BALANCED
MIXER

The SSB (or AM) signal rom the IF/Filter board
enters the VHF mixer board on pin 5 of 1A3AL-P1.
From there, it passes through a low pass filter, C62
thru C66, Li4 and L15, to attenuate harmonics
of the 10.5 MHz signal. Then it is injected into the
balanced mixer X2 at pin 4. Operation of the
balanced mixers is described in Section 4.3.2.

4.4.4.3 TRANSMIT BILATERAL AMPLIFIER
AND FILTER

The 10.5 MHz signal is converted up to 91.25 MHz
and fed to the bilateral amplifier. In transmit, Q7
is activated and Q6 is turned off (again see Section
4.3.3 for discussion). Input to Q7 is at T8, Capaci-
tors C55 and C56 match between the Jow imped-
ance of the mixer and the high impedance across
T8. At the output, C46 and C47 provide imped-
ance matching into the filter matching network,
L11 and C44. The 91.25 MHz signal is filtered by
FL1 to remove unwanted mixing products, C41
and L10 match the filter impedance to the balanc-
ed mixer X1,

4.4.4.4 BALANCED MIXER AND RECEIVER
SHUT DOWN

The balanced mixer combines the 91.25 MHz
signal with the first L.O. providing a difference
frequency equal to the desired output {requency.
This signal now has the sideband reversed per the
earlier discussion, in paragraph 4.3.3.2, and is fed
to the pre-amplifier Q3. The +127T voltage at pin
10 of TA3ZAIL-PI turns on Q1 and Q3 and turns off

diode CR3. During transmit, +12R goes to ground,
but the AGC voltage remains at approximately
+9VDC on pin 13 of TA3AL-PI, which turns diode
CR1 on. This drops the voliage on gate 2 of Q2 to
approximately +1 VDO, turning off Q2. This pre-
vents transmif loop oscillations by breaking the
path between RF input {(Receive) on pin 15 of
TABAI-PL |, and input to the transmitter pre-
amplifier at C34.

4.4.45 EXCITER LINEAR AMPLIFIER
The signal is amplified in Q3 and Q1 and passed
through a low pass filter, C10, Cli, Ci2, C19,
C20, L6, and L7, to pin 8 of 1A3AI-P1.

4.4.4.6 CURRENT ALC AMPLIFIER

Transistor Q4 is the current ALC control stage
which, upon conduction, causes a large voltage
drop to sppear across R18, reducing the base bias
on Q3 thus lowering its gain. During receive, +12R
voltage through CR13 and R48 keeps Q4 turned
on, and capacitor C36 charges to +i2V. When the
transmitter is keyed. CR13 is turned off and C36
must discharge through R48 into Q4, keeping Q4
turned on, and Q3 turned off for approximately
one millisecond. This allows “Switch On” trans-
ients to be dissipated before the P A. receives the
signal.

Whenever the P.A. current exceeds a preset thresh-
hold, a IDC voltage appears at pin U of 1A3AL-PL.
This turns Q4 on, reducing the gain of Q3, which
decreases the output and brings the P.A. current
back te a safe level.

4.4.5 RECEIVER/EXCITER MOTHER BOARD

The schematic of the Receiver/Exciter mother
board is illustrated in Figure 5.35. This unit con-
sists of four receptuacles, their circuitry and related
components, 11 is located under the chassis below
the Receiver/Exciter module to mount four print-
ed circuit boards (1A3A1, 1A3A2, 1A3A4, and
1A3A5). Refer to Figure 5.16 for proper orienta-
tion.
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45 R.F. POWER AMPLIFIER TA7A1
Refer to Figure 5.36.

4.5.1. GENERAL

The power amplifier consists of three push-pull
stages: predriver, driver, and cutput. The predriver
amplifies the 10 milliwatt output from the exciter
to the 1 watt level; the driver amplifies this to the
ten to twenty watt level, and the output stage
amplifies this to the 100 watt level.

4.5.2 PREDRIVER, DRIVER AND POWER
AMPLIFIER

Input from the exciter is connected to 1A7J1.
Transtormer T1 converts the single ended exciter
input to push-pull to drive the predrver QI and
Q2. Bias for the predriver (for AB2 operation) is
taken from CR1, which isin a forward conduction
state. C2, R4 and C3, R5 are feedback networks
for gain stabilization. The driver, Q3 and Q4, is
driven push-pull through T2, and obtains its bias
from CR2. The cutput stage, Q5 and Q6, if fed
push-pull through T4 and obtains its bias from
CR3. Note that all bias lines are tied together and
are not energized during receive. This minimizes
the receive current drain for the GSB-200DX. The
single ended output is taken at 1A7]J2 from Té.

4.5.3 CURRENT ALC DETECTOR

Transistor Q7 monitors the voltage across resistor
R24. The values of R18 and R19 have been chosen
to cause Q7 to conduct heavily when a current of
[0 amperes or more flows through R24. Thus
when Q7 is turned on, a voltage appearS across

R33 and 1A7AI1-J3 Pin B. This voltage controls

the current ALC amplifier on the VHF mixer
board.

4.5.4 VSWR ALC DETECTOR

A detector circuit, R30, R31, CR4 and C28 is
coupled to the collector of Q6 to monitor the col-
lector AC voltage. If the voltage should exceed
65V peak (normally caused by high VSWR), the
voltage appearing on pin D of 1A7A1-J3 causes
the VEWR ALC amplifier on the sideband gen-

4-24

erator bourd, TA3A3, to reduce the transmit [F.
gain to bring the outpul to within safe limits for
the output power transistors.

4.6 POWER SUPPLY 1A6

Refer to Figure 5.37

4.6,1 GENERAL

AC input is brought in through 1AG6P1 Pins 1.3,5,
and 7. The input windings are appropriately
strapped by the power connector; ie, for 115V
operation, the primary windings are in parallet, and
for 230V operation, the primary windings are in
series. For continuous operation at line voltages
15% higher than 115V or 230V, taps are provided
on terminal board TB1. Regulated DC output volt-
ages of +28, +12 and +5 volts are provided for
operation of the transceiver.

46.2 28VDC REGULATOR

The A-C output for the 28V regulator is rectified
by TA6-CR1 thru IAG6-CR4 and filtered by 1AG6CS.
Transistor Q2 is connected as a constant current
source to feed zener diode CR3, and the base of
the series regulator transistor. 1AG6-Q101.

Two protection circuits are provided to prevent
damage to the repulator transistor and to the sec-
tions of the GSB-900DX utilizing the +28VDC
power, If the +28VDC is inadvertently shosrt cir-
cuited or the current drawn from the supply ex-
ceeds approximately 16 amperes, the current
through resistor R2 causes Q5 to conduct, sending
a voltage pulse to SCR Q6, which grounds the base
of 1A6-Q101, turning off the regulator. This circuit
must then be recycled by shutting off the trans-
ceiver input power and waiting approximately 15
seconds for 1A6CS to discharge,

If the regulator transistor,} A6-Q101, should ever
fail short circuit, approximately 42V DC would ap-
pear on the output causing damage to the audio
speaker driver and the R.F. power amplifier. CR4
13 2 zener diode which will conduct when the out-
put veltage reaches 35 VIIC, sending a voltage
pulse to SCR Q104. This will cause Q104 to con-
duct, blowing fuse F!, preventing damage to
components using 28 VDC.

AT
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4.6.312VDCAND 3 VDC REGULATORS

The +12 VDC and +5 VDO power supplies are very
similar in design. Each uses a bridge rectifier assem-
bly. Ut or U3, 1o obtain DC. then tilters the AC
component in capacitors CS or CY. Both supplies
use integrated circuit voltage regulators for mux-
imum ripple reduction wnd excellent regulation.
The main circuit differences are the miethods in
which the LC. internal reference sources are util-
ized to obtain the desired output voltage. The inte-
grated circuits drive series regulator transistors
Q102 and Q103.

The heart of the +12 VDC system is the 723IC
regulator. Figure 4.7 is a simplified diagram of the
IC and its associated circuits.

CIRCUIT OPERATION

The error amplifier is a high gain differential
amplifier. It amplifies the voltage difference be-
tween pin 3 and pin 2. Voltage for pin 2 of the IC

is provided by the voltage divider R7 and R17. If
- the voltage pin 2 is not the same as that of pin 3.
then the error amplifier output will increase or
decrease accordingly.

The purpose of CR9 and R23 in the emitter circuit
of QA is to insure that the collector to emitter
voltage of QA is high enough for proper operation.

C7 is a high frequency compensating capacitor to
prevent amplifier oscitlation.

Q9, R6, R31, R28, and internal transistor QB
comprise the short circuit protection. Load current
is monitored by the voltage drop across R6. When
the voltage across R6 approaches .SVDC, Q9 starts
to conduct. This causes QB to conduct, thereby
decreasing the drive to QA. Since the collector
current of QA decreases, the voltage at pin 7
increases and Q7 conducts less causing the output

voltage to decrease. At loads heavier than maxi-

mum, the current through R6 is constant and is
approximately equal to 2.3 amps. R31 limits Q9's
erpitter current and R28 provides a stable thermal
circuit for QB.

The S5VDC regulator is similar to the 12VDC,

4.6.4 REGULATOR TRANSISTOR LOCATIONS

The series regulator transistor for the +12 volt
supply is physically located on the main power
supply chassis. The +28 VDC series regulator.
EAG-QI01. is physically focated on the reguiator
heat sink at the rear of the transcejver.

4.6.5 D.C. INVERTER -1A6A2
Figure 5.38 shows a schematic of the DC inverter.

Basically, the inverter is a transistor oscillutor util-
izing u saturable core. Upon application of D.C.
voltage to the oscillator. Q1 und Q2. slight dif-
ferences between the two transistors causes one to
conduct more heavily than the other and it quickly
reaches saturation. Once this decurs. no further
change in current is noted and the field in trans-
former T1 collapses. driving the “on’ transistor to
an “off” state and the “off™ transistor to an “on”
state. When the second transistor reaches satura-
tion, the cycle reverses. The result is a square wave
vscillator cupable of many amperes of current.

Transistors Q1 and Q2 supply the square wave cur-
rent to the power transformer primary (1A67T1)
for 13V or 26V operation. The saturable core
transformer design used here aliows only [A6A2-
T1 to saturate. and then at a relatively low cur-
rent level {minimum power dissipation) and pre-
vents the main power transformer from saturating.
This climinates voltage “spikes™ in the output.
Initial “'turn on™ bias is estabtished by R, R2, and
R7. Diodes CR1, CR2 and associated components
RS, R6 and Cl, form an additional ““despiking”
network to insure that a clean wave form appears
at the output,

NOTE

Refer to paragraph 2.6 for instruc-
tions when changing DC operating
voltage,

Relay K1 is used to keep the oscillator trunsistors
within allowable ratings during AC operation of
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the power supply. This allows the DC modules to
remain connected to the power supply without
damuage during AC operation. Note that for 13
VDC operation. the transistor collectors {Q1 and
Q2) are connected to the 13V power transformer
input windings 2 and 6 on TB2. For 26VDC
operation. the transistor collectors (Q and Q2 gre
connected to the 26V power transformer input
windings I und 7 on TB2.

EBither positive or negative ground DC sources may
be used, since the DC input circuit on the GSB-
900DX is floating with respect to ground. Figure 4.8.
shows a schematic of the DC relay control circuir.

[t is basically a voltage repulator which supplics
F2VDC to relay tA8K 2 repardiess of input voltuge.
I3V or 26V. Diode CR2 prevents energizing of the
circuit it the polarity ol the input voltage is incor-
rect. This prevents damage to the D.C.inverter.

The oscillator transistors. O and Q2. are physi-
cally tacated on the power supply heat sink at the
rear of the transceiver, and are mounted in a line
directly bencath the 28VDC reeuluator trunsistor.
LAG-QITOL (See Figure 3.2). The DC refay and con-
trol circuit are locuted on a bracket attached to the
front of the receiverfexciter ussombly (See Fig-
ure 5.16).

UNREGULATED D C
12V e
‘ ¥ REG
S R20 Q7
o JO°
VOLY REF |®
BV % 8
+0.38v\ CRY
2 R23
RY
\'\“ RI7
QB

@: IC PINNUMBERS

R28

Figure 4.7 7231C Regulator

ST,



SUNAIR GSB-S00DX

4.7 FILTER MODULE 1AS5

A block diagram of the filter module is given in
Figure 4,9, The filter module consists of four
printed circuit boards: odd channel filter board.
even channel filter board. receive filter board. and

RF detector board. Figure 5.39 shows the posi-
tion of each board within the module.

4.7.1 GENERAL

The filters are arranged to provide low pass fil-
tering in the transmit mode and bandpass filtering
in the receive mode by switching in high pass filters
during the receive mode only. Therefore, only the
transmit low pass elements must handle 100
watts of RIF power and the high pass receive
elements can utilize smaller low power inductors.
The low pass and high pass filters are all dual
section eliptical design with an ultimate attenua-
tion of 40db. This attenuation is added to that
normally present in the RF power amplifier to give
excellent harmonic attenuation. Because of the
required size of the transmit flter inductors,
these filters have been divided among two boards:
odd channel filters, 1,3,5, and 7 and even channel
filters 3,4,6, and 8. Table 4.2 shows filter band
numbers and their frequency ranges.

The bands are automatically selected by the front
panel digital frequency control switches.

The transmit filters are switched by special high
voltage reed relays energized by +12VDC on the
selected band line. The receive filters are switched
by pin diodes to preserve the excellent cross
modulation characteristics of the receiver. The
appropriate filter is selected by +12VDC on the
selected band line. Only the correct input and
output diodes are turned on, with the selecting
voltage reverse - biasing the other diodes, turning
the unwanted filters off. Schematic diagrams of
the filter boards are given in Figures 5.41, 5.42
and 5.43.

4.7.2 RF DETECTOR BOARD
Refer to Figure 5.40

- The RF‘Detector board (1A5A4) incorporates

the voltage ALC detector, the ACC detector, the
output level detector and a circuit to break the
keyline whenever a filter band is changed. This
latter circuit protects the reed relays whenever
the frequency band is changed while the trans-
mitter is keyed.

+ DCINPUT wdo—eg

1ABQ!

1ABRI TIP324

1ABCR
+DC INPUT “Re 3.80n
FROM 4 ANV

O OC
Ol INVERTER
1AB A2

T0 DC
| , INVERTER

TENABLE RELAY
] 1ABA 2K

POWER SWITCH

(b
5

{ABCR3 1A8CR4

1A8K2

iABCRSK

S IABR?
2.2K

-0C INPUT B>

Figure 4.8 D.C. Relay Control Circuit

429



SUNAIR GSB-900DX

BAND NUMBER

FREQUENCY RANGE

1

2
3
4

(¥}

o -3 Oh

1.6 to 1.9999 MHz
2.0 to 2.9999 MHz
3.0 to 3.9999 MH:z
4.0 to 5.9999 MHz
6.0 to 8.9999 MHz
9.0 to 12.9999 MHz
13.0 to 19.9999 MHz
20.0 to 29.9999 MHz

Table 4.2 Filter Modute {1AB} Filter Band Nurmbers & Frequency Range Table

Channeling is accomptished by applying +20VDC
to any of the band control lines. This applies a
positive going DC pulse through the pulse forming
networks into the base of Ql. This energizes
reed relay K1 which breaks the keyline so the
band switching relays do not make or break with
the transmitter keyed. The selected band then
switches via reed relays on the even channel or
odd channel board. After a delay of approximate-
ly 50 usec, relay Ki drops out allowing the keyline
to function. {A band change requires approximate-
ly 50 usec to accomplish.)

4.7.3 VOLTAGE ALC DETECTOR

The voltage ALC detector consists of a resistive
voltage divider R7 and R9, RF detector CR13,
and emitter followers Q2 and Q3. This combina-
tion provides an extremely fast and responsive
ALC. The detector output drives the emitter
followers to charge capacitor Cl15, which dis-
charges through R18. The decay is long enough
to eliminate the audio modulation from the ALC
line. Capacitor C12 is adjusted to provide optimum
ALC performance over the complete frequency
range of the transceiver,

4,74 ACC DETECTOR

The ACC detector derives its output by rectifying
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the voltage at the antenna connector with diode
CR16 and diode CR18. The voltage is decreased
by resistors R8 and R10. This detector has a fast
rise and fast decay time at this point, so it is nec-
essary to increase the time constant to maintaf
constant carrier level. This averaging network .
located on the sideband generator board.

4.7.5 OUTPUT DETECTOR

The output detector CRI4 samples the transmit
output voltage at the antenna terminal und pro-
vides a refative power output signal to the front
panel meter when the coupler controi panel is not
used.

4.7.6 KEY LINE

Relay K2 is used in conjunction with relay 1A8K 1
to key the transceiver to transmit mode. A sch-
ematic of the keying circuit is shown in figure
4.10,Note that if an interlock feature is required
with auxiliary equipment, the jumper between
1A8§4-n and 1ABJ4-p may be removed und the
interlock performed in the auxiliary equipment.

Whenever the keyline is grounded and the band
channeling motor is not running, relay K2 is en-.
ergized. This switches the RF power amplifiel

the low pass filter input, applics +28 VDC to the
power amplifier bias circuit und then keys relay
TABKI1. Relay TA8BK! switches the low voltage
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from receive to transmit (grounds +12R and
energizes ¥12T) and switches the front panel met-

er from "S" meter o output monitor,

477 REFLECTED POWER DETECTOR

The Reflected Power Detector provides an ALC out-
put proportional to reflected power (VSWR) to pro-
tect the RF power amplifier. ' the VSWR is less
than 2 to 1. no ALC action is generated. As the
VSWR increases above 2 to 1. the ALC voltage
increases and reduces system auin. keeping the PA
dissipation within safe limits.

4.8 METER PANEL 1A2

A schematic diagram of the meter panel is shown
in Figure 5.23. The meter panel is used on GSB-
900DX  trunsceivers which do not require an
antenna coupler. The meter reads received signal
strength in *'S™ units in the receive mode. and
refative forwurd power output in the transmit
mode.

If a control panel is installed in lieu of the meter
panel, refer to the appropriate manual for opera-
tion and maintenance.

MiC D
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Figure 4.10 Keying Circuit
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SECTION 5
MAINTENANCE AND REPAIR

5.1 GENERAL

This section provides test procedures for routine
maintenance and evaluation of overall perform-
ance. A fault analysis table is included to aid the
repairman in isolating a fault to the defective
module or subassembly. Also included in this
section are module removal procedures.

5.2 PREVENTIVE MAINTENANCE:

The equipment should be periodically inspected
internally for loose or damaged components,
kinked, frayed, or broken wires and loose hard-
ware. All cable connections should be checked for
proper mating.

53 COVER REMOVAL

" To remove the top and bottom covers from the
equipment perform the following steps (See Figure
5.1

a. Remove the Phillip’s screws at the rear of
each cover.

b. Unsnap the two fasteners on each side of the
eguipment for each cover and pull the cover
up and back from the front panel

Figure 5.1 GSB-8000X Cover Disassembly

CHANGE DATE 1 MARCH 1985

54 PERFORMANCE TEST

The following tests wiill provide overall perform-
ance data on this equipment as well as aid in deter-
mining specific problems or a deterioration in
performance.

5.4.1 TEST EQUIPMENT

The following test eguipment or eguivalent is
required to perform the following procedures:

a. RF Signal Generator - Wavetek 300}

b. Audio Volimeter - HP400E

¢. RF Voltmeter- HP410C

d. Coax Tee Connector - HP11042A

e, Oscilloscope - Tektronix 2445

f. Frequency Counter - Systron Donner

6242A /option 10
g. Digital Voltmeter - HP3468A
h. VOM - Simpson 260
i, Audio Osciliator - HP204D

j. Dummy Load, 30 Ohms @I50W - Bird
8185

k. Thruline Wattmeter, 100W - Bird 43
1. RF Voltmeter - Boonton 92E with both

open circuit probe tip and 30 ohm BNC
adapter 918A

m. DC Power Supply
HP6269B

n. Spectrum Analyzer {optional) with:
HP141T Display Section
HP8554B RF Section
HP8552A IF Section

0. Vector Impedance Meter {optional)
HP4193A

p. Sunair CW Key, Microphone, Service Kit.

- 0 to 40VAC, 354,
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5.4.2 PRELIMINARY

a. Connect AC power cable to rear panel
connectorJ3andtoa 115 AC, 50 to 60 Hz, 1 phase
power source (or 230 VAC, if a 230 VAC power
cable is used).

b. Using the coaxial cable, connect the rf signal
generator, paragraph 5.4.1 item A, to the rear
panel antenna connector, Jl.

c. Set front panel controls to the following
positions listed in Table 5.1.

Refer to Figure 5.17 for Front Panel wiring and
Figure 5.19 for Main Frame wiring diagrams with
their appropriate parts lists,

SWITCH or CONTROL

POSITION

FREQUENCY Switches
MODE Switch

RF GAIN Control
XMIT GAIN Control
DIMMER Control

VFO Control

VOLume Control

01.6000 MHz
LSB
Fuily Clockwise

Fully Counter Clockwise \

Fully Counter Clockwise
PUSHIN
Fully Counter Clockwise

Table 5.1 Front Panel Control Test Positions

P
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5.5.1.2 FREQUENCY CODING

The following tables (5.2 thru 5.8 ) are provided to assist in making the preliminary checks described in
this section,

X1A4A5 Pin Numbers (Function)
10 MHz DIAL

I1B{Band" 0" Command) {17(Band 1" Command) | 18(Band “2” Command)

0 O I 1
1 | 0 }
2 ] 1 0
NOTE
1 A4 "0 indicates short circuit to 2 A "“1”indicates open circuir to 3. All readings raken with VCO
chassis ground chassis ground {14445} disconnected fron
X1A445

Table 3.2 10 MHz Switch

X1A4A4 Pin Numbers (Function)
1 MHz DIAL J H 3 7
(2° 1 MHz) (211 MHz) (221 MHz) (23 1 MHz) |
0 i 0 0 ;
1 ¢ 0 0 1
2 i 1 1 0
3 0 1 1 0
4 1 8] ] 0
5 0 0 i 0
6 1 I a 0
7 0 ] 0 0
8 1 G G 0
9 0 ¢ 0 0
NOTE
1 A 0" indicates short circuit to 2.4 "I”indicares open diredir ro 3. All readings raken with VHF
chassis ground chassts ground Divider (14444} disconnected

Jrom X 14444,

Table 5.3 1 MHz Switch

N

PN
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X1A4A4 Pin Numbers (Function)
100 kHz DIAL
4 5 D E
(23100 kHz) (22100 kH2) {21100 kH2) (29100 kHz)

0 0 0 0 0
] } 0 0 i
2 ] 0 0 0
3 C I ] ]
4 0 ] ] 0
5 G I 0 i
6 0 I 0 0
7 0 0 ] ]
3 0 0 1 0
9 0 0 0 1

[NOTE!

1. A "07 indicates short circuit 1o
chassis ground

20 A “17 indicates open circuit to
chassis ground

3. All readings raken with VHE
Divider (14444) disconnected
from X14444

Table 5.4 100 kHz Switch

XTA4A2 Pin Numbers (Function)
10 kHz DIAL R 5 L4 S
(2310 kHz2) (2210 kHz) (2110 kHz) {201 kHz)
0 0 0 0 0
! 0 0 0 1
2 0 0 1 0
3 0 0 ! 1
4 0 ] 0 0
5 0 ] 0 i
6 0 ! 1 0
7 0 ! ] !
8 i Q0 0 0
9 1 0 0 1
NOTE

L. A "0 indicates short circuit 1o
chassis ground

2 A “1indicates open circuit to
chassis ground

3. All readings raken with Low Digit
Generator {1444 2) disconnected
from X 14444

Table 55 10 kHz Switch
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XIA4A2 Pin Numbers (Function) 1
i 1 kHz DIAL
: N 13 12 P
j _ (2341 xHz) (271 kHn) (271 kHz) (2%} kH2)
0 0 0 C ; 0
| 0 0 0 | 1
z ! 0 0 1 0
! 3 j G 0] 1 I
4 0 ] 0 0
5 0 | 1 0 i
| 6 0 1 J 0
E 7 ! 0 | 1 1
| 8 ? i 0 0 0
| 9 | | | 0 0 I
F | j
NOTE i
I A4 “07indicates short circuit to 2 4 “17indicates open circuit (o 3 Al readings taken with Low Digit
chassis ground chassis ground Generator { 1A4A2) disconnected
from X144A42
Table 5.6 1 kHz Switch
X1A4A2 Pin Numbers (Function) ‘—‘f
00 Hz DIAL
L 11 10 M
(23100 Hz) (22100 Hz) (2" 100 Hz) (29 100 Hz)
| 0 0 0 0 0
1 0 0] O ]
2 0 0 | 0
3 8] 0 | }
4 0 i O G
5 0 ] 0 }
b 0 1 1 0
7 0 ] i 1
] { 0 0 0
9 1 G 0 !
NOTE

L]

1A 07 indicates short cireuit to

chassis ground

2 A “1”indicates open circuit 1o

chassis ground

Table 5.7

100 He Switch

3. All readings taken with Low Digit

Generaior [ 14442} disconnected
from XIA442

MY
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P H.F. VOO (Low Digit Coarse Steering)

X1AGAZ pin U

10 kHz DIAL VOLTS

3.50
3.85
4.15
4.55
4.95
5.490
5.90
6.40
7.00
7,70

P o

R eiRe il S e N R S

I VHF VCO (VCO Coarse Steering)

I MHz DIAL X1A4AS5 pin 15
VOLTS
0 1.37
1 ].78
2 2.18
3 2.75
4 3.3
5 4.12
6 4.93
7 6.15
8 7.85
? 9.56

NOTE]

Allvoltages above measured with
20,000 ohmfvolt merer. Vartations
af 5% are permissable

Table 5.8 Coarse Steering Voltage Readings

A
V
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58 MODULE REMOVAL

This scction provides special test information and
module removal instructions.

5.8.1 REMOVAL OF FILTER MODULE-1AS

5.8.1.1 Disconnect ail cables from the motor con-
trol board (} power connector, 3 coax
connectors).

3.8.1.2 Tum transceiver upside down and remove
four screws holding fiiter module,

5.8.1.3 Te remove filter assembly from its case,
remove four flathead screws around case
periphery and pull assembly out from
the case.

5.8.2 FRONT PANEL REMOVAL
To remove the front panel from the transceiver:

a) Remove the power supply (1A6) cover. Unscrew
the “+” screw from the 5V filter capacitor C9.
Remove the solder lug and wire from beneath the
screw and replace the screw in the capacitor.

b} Remove the top cover of the RCVR/EXCTR P.C.
compartment. Remove all four cards. Remove the
two screws attaching the regulator subassembly to
the card guide. Replace the cards in the compart-
ment (note the correct order is iraprinted on the top

¢) Disconnect the two connectors that plug into
the top of the transceiver chassis (1A1PI and
TAZPI).

d) Turn the unit over and carefully disconnect the
mother board connectors (1A 1P2 on the ROV/EXC
side and TA1P3 on the SYNTH side).

¢) Remove the three rear screws on each front panel
end cap and carefully pull the pane! away from the
rest of the unit.

f) To replace the front panel, reverse the above
procedure, being careful not to kink. break, or
pinch wires, particularly around the digilal swifches
and the 5 volt regulator. Dress the solder lug on the
5V regulator lead so that it does not short against
anything when reinstalled on the filter capacitor
“+7 terminal screw.

5.8.2.1 FREQUENCY CODING

NOTE

Totest "AVswitches, FREQUENCY
CONTROL switch must be in 4"
position.  Tg rest “B'" switches
FREQUENCY CONTROL switch
must be in "B position. 07
indicates ground, "1 indicatesopen

cover). Replace top cover. clrcuit,
t0 MHz Dial TATP3 TATAZ2 U4
(A or B} Pin 2 Pin 3 Pin B Pin | Pin 7
0 0 ] 0 0
! 1 1 O ]
2 1 O i 0

Table 5,8 Freguency Coding



SUNAIR GSB-900DX

1 MHz Dial 1A1P3 "TATA2 US
{A or B) Pin 4 PinD Pin H Pin 7 Pin 6 Pin 2 Pin 1 Pin 7
0 } 0 0 ] 0 0 4] 0
i | 0 G 0 0 0 0 I
2 0 I 1 1 0 0 ! 0
3 0 1 i 0 O 0 ! 1
4 0 i 0 1 0 I 0 0
5 ¢ 1 0 0 0 1 0 ]
é 0 0 1 1 0 1 I 0
7 0 0 1 0 0 1 1 1
8 0 v 0 1 1 0 0 G
9 G 0 0 0 ] 0 O 1
100 kHz Dial 1A1P3 TATA2 Us
{AorB) Pin 5 Pin E Pin ¥ Pin & Piné Pin 2 Pin i Pin 7
0 0 0 0 0 0 0 0 ¢
i 0 0 I 0 0 0 1
2 i 0 ¢ 0 0 0 1 0
3 0 I i 1 0 0 1 !
4 0 1 1 0 0 i 0 0
5 0 ] 0 1 0 1 0 1
& 0 1 0 ¢ 0 1 i 0
7 0 0 I ] 0 1 i 1
8 0 0 1 0 ] 0 0 0
9 0 ¢ 0 | 1 0 G 1
10 kHz Dial AIP3 TATA2 U7
{(AorB) PinR Pin K Pin 9 Pin 14 Pin 6 Pin 2 Pin 1 Pin7
0 0 0 0 0 0 0 0 0
1 0 0 O ] 0 0 0 |
P, 0 0 1 0 0 0 1 0
3 0 0 ] ! 0 0 1 1
4 ] ] 0 0 0 1 ¢ 0
5 0 } G i 0 1 0 ]
6 0 ] I 0 0 } 1 0
7 § 1 1 ] Q 1 i ]
8 ! 0 0 0 1 0 0 0
9 i 0 0 | 1 0 0 !

%)
o

Table 5.8 Frequency Coding {Cont’d}
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! kHz Dial 1A1P3 IATA2 U8
{A orB) Pinp Pin L Pin 10 Pin 13 Pin 6 Pin 2 Pip i Pin 7
0 0 0 0 0 0 0 0 0
] 0 0 0 1 0 0 § I
2 0 0 ] 0 0 0 | 0
3 0 0 ] ] 0 0 1 ]
4 0 1 0 0 0 1 0 0
5 0 ] 0 ] 0 I 0 1
O 0 1 1 0 0 1 ] 0
7 0 ] i ] 0 i ! 1
& i 0 0 0 } 0 0 G
9 ] 0 0 i ! 0 0 1
100 Hz Dial TATP3 1ATA? U9
(A orBB) Pin N Pin M Pip 11 Pin 12 Pin 6 Pin 2 Pin 1 Pin 7
0 1] 0 ¢ 0 0 0 0 0
1 0 O 0 1 0 0 0 ]
2 0 0 ] 0 0 ¢ 1 0
3 0 0 1 ! ¥ 0 1 1
4 ¢ ] 0 0 0 ! 0 O
5 0 1 G ] 0 I 0 ]
6 0. ] ] 0 0 ] 1 0
7 0 1 ] 1 0 1 1 I
8 ] 0 0 0 1 0 0 0
9 I 0 0 ] 1 0 0 1

Table 5.9 Frequency Coding (Cont'd)

L

t
(5]
.
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5.8.3 POWER SUPPLY REMOVAL

5.8.3.1 Remove four screws securing top cover of
power supply.

5.8.3.2 To remove Regulator board (1AGAL), take
out four large screws holding two capaci-
tors {1ABA1-C5 and C9 as shown in
Figure 5.2, Next, unfasten two hold down
screws and pull the board forward and
slightly upward to remove.

5.8,3.3 To take out the entire power supply from
the chassis, remove only the screws, shown
in  Figure 5.2, from the RIGHT SIDE
PANEL. DO NOT remove the cover clamps
and thelr associated hardware.
Unplug the connector, 1A6P]1, from the
chassis as illustrated in Figure 5.3, Re-

move the four screws holding the regulater
heat sink and then unscrew the transistor
1A6Q1I01 from the heat sink. If a D.C
Inverter is installed, disconnect its leads
from terminal board |A6TB2. Next remove
the screws holding the Power Supply module
to chassis. To reach the forward screws it
will be necessary to pull out the two rear
boards {1A4A1 and 1A4A2) from the syn-
thesizer module. The remaining four screws
at the rear of the chassis are easily accessable.

5.8.3.4 When reinstalling capacitors 1A6A1CS and

C%, on the regulator board, make sure po-
larity is correct (pelarity s marked on
regulator board 1A6A 1), The {our capaci-
tor mounting screws should be tight against
their fock washers but not so tight ag to
strip the internal threads in the capacitor.

REGULATCOR BOARD

FOUR LARGE SCREWS
{2 CAPACITORS (5
AND C9 UNDER BOARD)

REGULATOR B80OARD
HOLD DOWN SCREWS

e
{2 REQ'D.) @

FORWARD
AND UP

RIGHT SiDE PANEL

COVER CLAMPS (TYP!)
(LOCATION AND SIZE
INDICATED 8Y PHANTOM
BOXES ORLY)

Figure 5.2 Power Supply Reguiater Board (1ABAT)
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POWER SUPPLY

POWER SUPPLY SCREW (TYP)

TERMINAL BOARD 1AGTE?2

REGULATOR
TRANSISTOR

tAGQIO! REGULATOR HEAT SiNK

DC INVERTER BOARD
TABAZ (OPTIONAL)

RIGHYT SIDE PANEL

REAR SCREWS —/&

(4 REQ'D.)

DC INVERTER
TRANSISTORS
{OPTIONAL)

FORWARD SCREWS {3 REQ'D.)

SYNTHESIZER
MODULE

|

CHASSIS CONNECTOR 1AGP|

Figure 5.3 Power Supply Removal {1A6)
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5.8.4 RF POWER AMPLIFIER REMOVAL AND
SERVICING

When a power amplifier failure is suspected, first
test the exciter output inte 50 ohms at connecfor
1A3P3 to insure that it is capable of providing
approximately 4 voits peak to peak undistorted
cutput on SSB (using hand microphone).

5.8.4.1 To remove power amplifier, disconnect
connectors 1A7J1, 12, and 13, Remove
the four screws holding heat sink assembly
to transceiver rear panel. Power amplifier
assembly removes from the rear of the
fransceiver,

5.8.4.2 For servicing the power amplifier, it is
desirable to use an external power source
capable of 28VDC at 12 amperes, continu-
ously variable from O to 28 VDC. If such a
pawer source is not available, the frans-
ceiver power supply can be used. A typical
test set up is shown in Figure 3.4,

A4 b A A A B AL LS

CAUTION

2 2 e A A
When using a HP 806 or other RF
signal generator 10 test the power
amplifier, exmreme caution should
be exercised to prevent overdriving
the unit and needlessly destroying
transistors.  Remember, the pro-
tecrtion clrcuits are  disconnected
during rests of this type.

A

WY

HPBOS £ WATT { Rf
SIGNAL i RMETER i DUMMY E
GEN : |_Loap

£
POWER
SUPTJ

Figure 5.4 Power Amplifier Test Setup
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5.8.4.3 Before applying D.C. power, make sure {he(

signal generator output is at zero. Then
slowly increase the power supply voltage,
observing the ammeter, until +28V s
reached. At this point the ammeter should
be reading approximately 1 ampere. If,
during the increasing of the source voltage,
the current rises well beyond the | ampere
level, a short circuit exists on the line, or
one or both output transistors have failed.
To determine which output transistor is
defective, allow the current to remain at
approximately 3 amperes for 30 seconds.
Then feel both transistors. The defective
one will be much hotter than the good one.

5.8.4.4 If power output is low, the defective stage

can be readily determined by observing
with an oscilloscope the wave {orm at the
input center tap of T2 (the 10 tumside)
for the predriver, T3 for the driver, or T5
for the output stage. Under normal opera-
ting conditions, these points will show
primarily second harmonic energy, so if 7
large amount of fundamental {requency’
energy is present, it means only half of the
push pull stage is operational. Now that
the defective stage has been located, an
cbservation of the respective collector wave
forms will determine the failed fransistor.
The collector wave form on the good
transistor witl be much greater in amplitude
than that of the defective one.

5.8.4.5 While it is necessary to remove the printed

circuit board from the heat sink to replace
FAT7QL or Q2,itis NOT necessary to remove
the board to replace 1A7Q3, Q4, Q5, or
Q6. Transistors 33 and Q4 may be removed
by unscrewing the two nuts from the studs
on these components and unsoldering four
connections on the top of the beard for
each transistor. The transistors may be re-
moved from the top of the beard. Transis-
tors Q5 and Q6 may be removed by un-
screwing the four hold down screws (twey
per transistor), and unsoldering four con
nections for each transistor. These transis-
tors also remove from the top of the board.
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[NoTE]

If the radio is used for voice only operation, it 1s per-
missible to replace oniy the defecrive ouipur transistor
(05 or 6], leaving the otherin place. However, if the
radio is used for RTTY or date transmission, both Q5

and

06 should be replaced as a marched pair, if one is

found io be distroyed. Failure to do so will likely couse
inereased intermodulaetion products and reduces re-
Habrifity.

5.8.4.6

5.8.4.7

Before replacing any or all of the four
high power transistors, Q3, Q4, QS and Q6,
clean the heat sink area thoroughly around
each transistor making sure- no foreign
particies can come between the transisior
and the heat sink. Apply a fresh coat of
heat sink compound to the transistor and
mount the iransistor solidly to the heat

sink before soldering. Make sure zll collect- -

or leads point toward the output connector,
14732, Trim the leads tc convenient
lengths and solder to the printed circuit
board. If Q5 and Q6 have been replaced it
15 recommended that the bias current be
checked. This can be done by unsoldering
the top wire of inductor L5 from the top
of T5/T6. Connect ad-c ammeter from L5
to TS5/T6. Apply 28VDC to the PA and
adjust R23 until the meter reads 80 ma.
Remove the ammeter and carefully resolder
the inductor lead.

When transistor replacement is complete,
test the power amplifier per test setup
shown in figure 5.4, Apply D.C. power and
slowiy increase signal generator drive until
100 watts is shown on the wattmeter,
The ammetershould indicate approximately
8.5 amperes. Allow the amyplifier output to

remain at 100 watts for one or fwo minufes.
Remove the signal drive. The ammeter
should drop to | ampere or slightly greater,
I the current drops to 2 amperes or higher
and slowly decays toward the | ampere
level, this means that one or both cuiput
transistors has not been properly seated to
the heat sink. ‘They should be removed,
examined for foreign particles and replaced
carefully. Repeat the above test fo insure
proper installation.

5.8.4.8 After instaliing power amplifier in trans-

ceiver, check current ALC to be sure it is
operational. This may be done by placing
an oscilloscope probe on the collector of
1A3AIQ4 on the VHF mixer board,
Set the vertical range to 2VDC per division,
sweep speed at 50 milliseconds per division
and set trace at lowest marker division.
Set transceiver mode switch to USB and
XMIT GAIN fully CCW. Key transceiver
and observe voltage rise. Trace should ap-
pear as in Figure 5.5A. Now place MODE
switch in AM position and key transceiver.
Oscilioscope trace shouid appearasin Figure
5.58. The additional step in the wave
form is evidence that the current ALC
is operational and is preventing overdrive
to the power amplifier. 1f this additional
step 15 not observed, trouble shoot the
current ALC loop and correct the problem
before rekeying the transmitter. Without
the current ALC protection, the power
amplifier canr be destroyed. It is designed
to limit the amplifier current toi0 amperes.

WITHOUT CURRENT
ALC

A

WITH CURRENTY

aic
B

Figure 5.5 Current ALC Wave Form
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This current can then be monitored across

TA7TR24  in

FAGR2 on the power supply regulator

REAR PLATE

SYNTHESIZER
MODULE CARD
GUIDE {TYP)

FRONT PLATE —\ﬁ

FABAS Lf e
IA4AS C§ — 1
AGAS L4 —————]
AGAS (2T —mmme——""]
LABAS |7 "]
A4AS (38 "

AGAS J( |
It L.O.OUT
to

5
TABAB {12 mremmrmare”

CHAS SIS

BOTTOM PLATE

5-4{)

RN

the power amplifier or

NOTE: COMPONENT SIDE OF BOARDS
FACE REAR OF RADIO
(SEE FIGURE 5-41})

Figure 5.6 Synthesizer Mechanical Assembly

board. Since these resistors are 0.1 ohm
resistance, a voltage of 1 volt across them
represents 10 amperes current.

SPECTRUM GENERATOR
fA4 AL

LOW DIGIT GENERATOR
tAd A2

TRANSLATOR
IA4AS

VHF DIVIDER
tAda84

vCo
A4 AD

SYNTHESIZER
MOTHER BOARD
1A4AG

T,
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5.9 PRINTED CIRCUIT BOARDS

5,9.1 PRINTED CIRCUIT BOARD
REPAIR AND MAINTENANCE

Toavoiddamage to the printed circuit boards
during the replacement of components or in-
tegrated circuits, extreme care should be
usedin soldering and desoldering operations,
A low wattage (30 to 50 watts) soldering iron
witha narrow tip (1/8'" or smaller) should be
used. Duetothecircuitdensity onthe boards,
solder "hridges™ or short circuits between
adjacent copper foil runs are possible if care
is not used during soldering operations, After
soldering is completed, the area around the
connection should be closely inspected for
excess solder or ''bridges" between connec-
tions and runs with any removed before re-
installing the board, A low wattage iron is
necessary topreventthe application of exces~
ive heat to the copper foil, Excessive heat
will cause the foil to separate from the board

rendering the board unrepairable, Only a
good electronic-grade rosin core solder
should be used in making repairs, DO NOT

USE ACID CORE SOLDER!

NOTE 1

Caution should be used when
removing the printed cir-
cutt boards from their en-
closures. 4 card extractor
can  be easily made from a
Length of heavy gauge wire
(#L0-#12). Form a hook at
each end and insert esach
hook into the holes provid-
ed at the top outer edge of
eack board.  Apply gentle
upward pressure near each
hock to free the board(s)
from thetir edge connectors.

When replacing boards in
their edge covmectors, in-
sure  that  the proper

board 18 in its correct
position in the card guides
provided at each board edge
and gently apply dowmwerd
pressure to the top edge of
the board until 1t is fully
gseated in its edge connect-
or.

DO NOT USE SCREWDRIVERS OFR
PLIERS T0O REMOVE BOARDS!

5,10 LOGIC NOTES

Various types of digital and linear logic de-
vices are used in the GSB-900DX. A brief
description of these devices is presented to
explain their basic operation and symbolic
notation,

HIGH - a high also known as a logie high or
a logic one is a signal in two state 5 volt
logic that generally measures between 2,5
volts and 5, 0 volts,

LOW - a low also known as a logic low or a
logiczero is a signal in two state 5 volt logic

that generally measures between 0 and 0,5
volts,

5,10,1 AND GATE

A S
p— _j—-\/ Y=AR
. .

Figure 5.7

An And gate can have two or more inputs,
The level of the output is dependent on the
state of all the input levels, For a high level
toappear at the output, all of the input levels
must be high, If any or all inputs are low,
the output will be low, The logic eguation is
read: Y equals A and B,

541
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5,10,2 AND-OR~INVERT GATE

=

o
=

Figure 5.8

Y=AB+CD

The And-Or-Invert gate may bave two or
more input pairs, For the output, ¥, to be
low, both inputs of any pair of inputs must
be high, To produce a high oufput, Y, at
teast one input of each pair of inputs must
he low, Thelogic equation is read: Y equals
Aand B or C and D NOT {low),

5.10.3 NAND GATE

gﬂ}m Y Y= AB

Figure 5.9

A Nand gate may have two or more inputs,
If both inputs are high, the output is low. If
either or both inputs are low, the ocutput will
be high., The logic equation reads: Y equals
A and B NOT,

5,10,4 OR GATE

A_
T) )Y Y=A+B
P

Figure 5.10

The Or gate has two inputs. The output is
high if either or both of the inputs is high.
If both inputs are low, the cutput will be low,
The logic equation reads: Y equals A or B,

542

J-K FLIP FLOP

4

PRE

5,10.6

—CCLK

1 ek Y

T

Figure 5,11

The J-K Flip Flopis a memory device that
records both the status of & single bit of in-
formation on an output called @ and the in-
verge of that bit of information on an output
called @ . The status of the cutputs of the
device are determined by the levels produced
ouinputs called J, ¥, Clock, Clear and Pre-
get, If the Clear input is forced low while
the Presst input is high, the output @ will
always be low and the output @ will be high,
The condition of the outputs Q@ and @ wiil
not change after the Clear input becomes
high, If the Preset input is forced low while
the Clear input is high, the @ output will
always be high and the output @ will be low,
This condition, too, will persist after the
Preset input is driven high., If a Clock pulse
occurs which first goes high and then back
low while the J, Clear and Preset inputs are
high and the K input is low, the Q output
will beceme high if it wasn't already and the
@ input will switch low if it wasn't already,
If the same Clock pulse occurs while the J
input is low and the K, Clear and Presget in-
puts are high the @ output will switch low if
it wasn't already low and the @ output wiil
switch high if it wasn't already high, If the
Clock pulse occurs while inputs J and K are
low and Clear and Preset are high no output
change on Q@ or Q willoccur, IfJ, K, Clear
and Preset are high each successive Clock
pulse will cause the outputs @ and & to
change state or toggle from their former
logic state to the inverse of that former
logic state,

AN

(:



SUNAIR GSB-900DX

5,10,6 INVERTER

A——{>C>—»Y Y=K

Figure 5,12

The Inverter has a single input, The output
level is the opposite of the input level or in-
verted, The logic equation reads: Y equals
A NOT,

5.10,7 SCHMITT TRIGGER

—{ o

Figure .13

The Schmitt Trigger is basically an inverter
that exhibits different output switching char-
acteristics for positive and negative going in-
put pulses, The trigger uses hysteresis, or
backlash in the switching mode, Hysteresis
is the voltage difference between the positive
and negative thresholds, A positive going
threshold of approximately 1,7 volts will
cause the output to switch low, and a negative
going threshold of approximately 0.9 volts
will cause the output to switch high, The
output canbe {riggered from slow input ramps,
This device can handle DC input levels, from
0,5 volts to 2.5 volts and still produce a
togic output voltage. Standard 5 volt logic
devices produce indeterminate output volt-
ages if they see input voltages between 0. 8
and 2,0 volts,

5,10,8 PROM

Programmable Read Only Memories (PROMS)
are logic elements that are manufactured in
many different input and output configurations,
Proms are programmed by blowing selected
fuse links, and once programmed cannot he
altered. Selection of addresses produces an
cutput or number of outputs previously pro-
grammed in that memory location, Depend-

ing onthedevice type, outputs may he factory
manufactured with logical 1 or logical 0 out-
puts. Inthe case where a device is supplied
with logical 1 outputs all desired logical 0
outputs must be programmed, If outputs are
supplied as logical 0's, all desired logical
1 outputs must be programmed,

5,10.9 RAM

Random Access Memories (RAMS) are logic
elements that are manufactured in many dif-
ferent input and output configurations, Un-
like the Prom, a Ram can he re~programmed
over again many times and the information

stored can be retrieved by utilizing Read/

Write, Chip enazbleandaddress inputs, The
GSB-900DX utilizes six CMOS Rams in the
memory system for reliability and low power
consumption,

5,10,10 VOLTAGE COMPARATOR

O
v _ _>———OUTPUT

Figure 5.14

A Voltage Comparator has two inputs, V+
and V-, The V+ inputis normally set to a
fixed voltage level or reference voltage, The
V- doput is usually variable, The output is
high as long as the V+ input is more positive
than the V- input. As the V- input rises, or
hecomes more. positive, and exceeds the V+
input level, the output switches low, If the
variable V- input voltage becomes less posi-
tive than the V+ reference input, the ocutput
switches to a high level once again,

5,10,11 OPERATIONAL AMPLIFIER

The Operational Amplifier generally provides
a method of converting a small input signal
intoa signal of greater magnitude, The out-
put voltage follows the changes that occur at
the input terminals, In the case where the

5-43



SUNAIR GSB-200DX

~
F———w—m>—‘—‘
Figure 5.15

V-~ input is tied to the operational amplifier
output, the output voltage follows the input
voltage supplied at the V+ input., This cir-
cuit is in fact called a voltage follower cir-
cuit, It is a circuit used to convert a high
impedance variable voltage output to an equiv-
alent Low impedance variable voltage output
which will not he as readily affected by var-
iations in loading as & high impedance out-
put would bhe,

5,10,12 INVERTED SIGNALS

An inverted signal with respect to logic is
denoted by the signal title with a bar over the
top of the signal title. An inverted signal or
one with a bar over its title is & signal that
is low when the signal is present and high
when it is not present. As an example, if a
signal is called Read Freq, then the inverted
equivalent of Read Fregq would be written as
Read Freqand described either as Read Freqg
Inverted or Read Freq Not,



DESIGNATOR SUNAIR
ASSEMBLY | SUBASSEMBLY DESCRIPTION NFZJ;?\ARBTER
AT FRONT PANEL ASSEMBLY 5024640055
5024640096
TA1A1 SPEAKER DRIVER BOARD 5024041798
1ATA2 CECODER BOARD 5024646096
1A1A3 DISPLAY BOARD 5024645596
1A2 METER PA% %L ASSEMBLY 383282132(%
ANTENNA TUNING CONTROL ASSY (OPTION) | ©°F fefer to A
1A3 RECEIVER/EXCITER ASSEMBLY | eeveenn...
1A3A1 V.H.F. MiXER 5024110099
1A3A2 LF./FILTER 5024120094
1A3A3 SIDEBAND GENERATOR 8033160209
1A3A4 AUDIO BOARD 5024140095
1A3A5 RECEIVER/EXCITER MOTHER BOARD 5024011899
1A4 SYNTHESIZER ASSEMBLY | .........
1A4A1 SPECTRUM GENERATOR 5024060091
1A4A2 LLOW DIGIT GENERATOR 5024070097
1A4A3 TRANSLATOR 5024080092
1A4A4 V.H.F. DIVIDER 5024090098
1A4AB V.C.0. 5024100093
1A4AB SYNTHESIZER MOTHER BOARD 5024011597
1A5 FILTER MODULE 5024050096
1ABA1 ODD CHANNEL FILTER BOARD 5024057490
1ABA2 EVEN CHANNEL FILTER BOARD 5024057791
1A5A3 RECEIVE FILTER BOARD 5024057295
1A5A4 RF DETECTOR BOARD 5024057597
1A8 POWER SUPPLY 5024020090
1ABA1 REGULATOR BOARD ASSEMBLY 5024024095
1ABA2 D.C. INVERTER {OPTION) 5024021398
1A7 R.F. POWER AMPLIFIER ASSEMBLY 5024030095
1A7A1 R.F. POWER AMPLIFIER CIRCUIT BOARD 5024030290
1A8 CHASSIS ASSEMBLY RCH et

GRY
GRN

GRN
GRY

GRN
GRY

SUNAIR GSB-3900DX

TAPPED SCREW HOLE (TYP.) FOR
SECURING COVERS 1A8

1ABAZ
{OPTIONAL)

TATA T

1ABA1

185 ___ | o - S 116
- : RN 1 |ASS V)

- TA4A1

1A4

TAZAR e
S 1A4A2

TA3AZ ——1A4AZ

1A4AB
(UNDER
CHASSIS)

T~ 1a4A4

TA3AS "
(UNDER
CHASSIS)
1A3A4
1A4A5

/ DCRELAY &

Kig1 Q10 1AT 1A1AZ  1A1A3 1AEN CONTROL CIRCUIT 1A8K1 1A2

5.11 SCHEMATIC DIAGRAMS

The following pages contain schematic dingrams,
voltage charts and parts lists requirements for all
assemblies of the GSB-S00DX.

Figure 5.16 GSB-900DX Top View and Tabie of Assembiies
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REF

5024640071H

SUNAIR
SYMBOL, DESCRIPTION PART NGO,
FRONT PNL ASSY., GR. GSBH00DX | 5024649055
1A1AL PC Assy. Speaker Gry, G5B400 50240417498
Cl Capacltor, LUF, 315V, Ti648 9283630001
c2 Capacitor, 0 01 UF, 25V, X55 0281620008
¢l Capacitor, 0.0 UF, 28V, X585 0281620008
C4 Capatltar, 0.0 UF, 29V, X455 0281620008
<5 Mot used
B Capacltor, 0.0 UF, 25V, X55 0281624008
C7 Nt used
[o:] Capaclior, 0.1 UF, 50V 1001016027
CREG | ode, Signal, SIL 1 N4454 4405276003
CRS51 | Dicde, Rectitier fN4004 0505136004
CRE2 | Diode, Rectifiar IN4004 4405186004
CRE3 DHode, Rectifiar 1N40G4 0405186004
CR54 Dicde, Rectlfier 1 N4004 0405180004
CR5% | Diede, Ractifler 3 N4004 0405186004
CRS56 Dicde, Rectifier 1 N4004 405180004
DSl Lamp Assy. Red 484074G000
Ds2 Lamp Assy. Ambar 08408760281
DSs3 Lamp Assy. Painted 8024641523
41 Connactor, Power, 5 Pln Round G753580003
J2 Mot used
43 Connector, Headphone 0840850060
34 Connactor, Phone Jack, 2 Cond. 0754430006
LS] Speaker, I XS Oval, 8 ohm, 5W G877970008
a3 Not used
R2 Resistor, 422, 1%, 1 /BwW 0194030068
Rl Reslstor, 422, 1%, 1/8'wW (194030008
R4 Rasistor, 301, 1%, 1/8W 0194150003
RS Rasistar, 340, 1%, 1/BW 0194910008
Rs Not used
R7 Reststor, 200, 1%, 1 BW 01942704009
R& Raslstor, 100, 1%, 128w 0194890007
R3 Resistor, 200, 1%, 1 /83w 0194270009
R1G Resistor, 140, 1%, 1/8wW 01943906004
R1% Resistor, 140, 1%, 1 3W 01394390004
Alz Mot used
RI} Reogistor, 144, 1%, 1 2w 0194390004
R14 Resister, 121, 1%, 1 /BW 0195329000
Rl5 Resistor, 100, 1%, /AW 0194890047
R1G Rasistor, 718, 1%, 1 AW 01950608008
R17 Rasistor, 60.4, 1%, 1 /8wW 0195180043
R12 Resistor, 106, 1%, 1/8W 01354890007
RL9 Resistor, 60.4, 1%, 1 /8W 04195180003
R20 Resistor, 80.6, 1%, 1 /8w 4195200004
Rzt Resistor, 806, 1%, 1/8W 4195200004
R22 Reslstor, 806, 1%, 1/83W 0195200004
R23 Not used
R24 Resistor, 422, 1%, 1/8wW 0194036008
RZ5 Resistor, 422, 1%, 1 /8w 01940630008
R1g Registor, 301, 1%, 1/8w 0194150003

REF in
SYMBOL DESCRIPTION pi\%t‘r'qmo.
n27 Reslstor, 340, 1%, [ /W 0194910008
R28 Resistor, 100, 1%, 1 8w 4194890007
29 Reasistor, 200, 1%, 1 /AW 0194270009
R30 Reasistor, 100, 1%, § AW 6194830007
R31 Resistor, 200, 1%, 1 /8w 0194270009
R32 Resistor, 140, 1%, 1 BwW 0194390804
R33 Resistor, 140, 1%, 1 /W 0194390004
R34 Mot used
R35 Resistor, 140, 1%, 1 /2w 03194390804
R36 Resistor, 121, 1%, 1 /2w 0195320000
R37 Rosistor, 100, 1%, 1/8wW 01948949007
R38 Reslstor, 715, 1%, 1 /8w 0195060008
R3% Resistor, 60.4, 1%, 1/8W Q1951380002
R40 Resistor, 100, 1%, 1 W 0194880007
R41 Rasistor, 60.4, 1%, 13w G195180003
R42 Reslstor, 86.6, 1%, 1 /BW 0135200004
R43 Rasistor, 80,5, 1%, 1 /8w glss5zo00004
R44 Resistor, 865, 1%, 1 BW 0195200004
45 Not used
R4B Not used
R47 Mot used
Q48 Pot, 5K, 20%, 2W, 1 /4 Shaft 0346020000
R4 Resistor, £7, 10%, 2W 9163720002
R50 Resistor, 33, 10%, 1W 0365660007
RE1 Pot. Tandam, 5 K/A K, 20%, 1 /2W 5024641400
RS2 Pot. § K, Linear, SPST 5024641708
K53 Resistor, 2.7 K, 10%, 1 /4W 0186670001
R54 Resistor, 8.2 K, 5%, 1 2W 0189540001
B55 Pot., TAndem,SKAK, 20%, 1/2W 8024641400
31 Switch, Rotary, J0MHz 5324041101
82 Switch, Rotary, 1 MKz 5024041208
53 Switch, Rotary, 100 KHz 5024041305
54 Switch, Rotary, 14 KHz 502404144902
55 Switch, Rotary, 1KH2z, 100 Hz 5025041500
=13 Switch, Rotary, 1 KHz, 100 Hz 5024041500
57 Switch, Rotary, 10 MHz 5024041101
S& Switch, Rotary, I MHz 5324041208
59 Switch, Rotary, 100 K4z 5024041305
S0 Switch, Rotary, 10 KHz 5024041402
S11 Switch, Rotary, 1 KHz, 100 Hz £0240415400
512 Switch, Rotary, 1 KHz, 100Hz 50249415400
S13 Switch, Rotary, Mode 50240481607
514 Not used
815 Switch, Rotary, Freq. Control 5024640501
Slé Switch, Rotary, 2P5T 1/8 Shaft 0346600006
Knoeh, 500, Bik, W/D 8r, Screw 03446420008
Knob, 70D, Bik, Sk. 8r. Scraw 0346700001
Knoty, ,70D, Blk, Wht Dot, Skrt 5024641604
Terminai Strip, 4 Term. 1 Gnd 09967040072
Terminal Strip, 3 Term, } Gnd 0946700081
Terminatl Strip, 5 Term, 1 Gnd 0946700102
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SUNAIR GSB-900DX
REF SUNAIR REF SUNAILR
SYMBOL DESCRIPTION PART NO. SYMBGL DESCRIPTION PART NO.

HARNESS, FR. Panel GEBI00DX 5024641094 J2 Jack, Pnhone Tip, Red 0753350009

Cl Mot used J5 Housing, Connector 0754400000

c2 Not used Jg Pin, Connector 0754410005

c3 Mot used 45 Key, Polarizing, Connecior 07544200013

Cc4 Mot used K101 Reiay, 4PDT, L2V, Sensitive 0666640008

C5 Capacitor, 0.1 UF, 50V 6754420003 1 Connector, Power, 24 Pin Rect, 6753330068

C8 Not used : 23 Cannector, PC, 15 Pin Female 6753340002

ci Capacitor, 1 UF, 35V, T368 0283630001 P3 Connector, PC, 15 Pin Female 0753340003

o] Mot used Qial IC. Linear, Vol. Reg. MCT805 ACK 0447190608

i) Capacitor, 15 UF, 20V, 1880 G280920008 R1 Resistor, 10G, 1%, 1 /8W 0194390007

CRI1 Dicde, Signal, Germ. 1N270 04853510084 2 Mot used

CR2 Diode, Signal, Germ, I1N270 c405510004 Rr3 Mot used

CR3 Diade, Signal, Germ. I1N270 (4055100684 R4 Not used

CR4 Diode, Signal, Germ, i N270 0445510084 RS Not used

CRS fiode, Signal, Germ. 1 N270 04055100064 (=T Not used

CRE Ciode, Signal, Germ, IN270 040585100G4 R7 Mot used

CR7 [ode, Signal, Germ. 1 N270 3405510004 =¥} Mot used

CRS Diode, Signal, Germ, 1 N270 C405510004 RS Not used

CRS$ Ciode, Signal, Germ. 1 N270 0405510004 RiQ Not used

CRIO0 | Diode, Signal, Germ. 1 N27¢C 0405510004 Ri} Not used

CRE Diode, Signal, Germ, 1 N27¢ 0405510004 "2 Resistor, 475, 1%, 1 8W 0196610001

CRizZ Criade, Signal, Germ. 1 N27¢ 6405510004 R13 Mot used

CR131 |[Dlode, Signal, Germ. 1 N270 0408510004 R14 Not used

CRI14 Diode, Signal, Germ, 1N270 9406510004 Ris Mot used

CR15 Diode, Signat, Germ., 1MN276 0405510004 Ri6 Not used

CRIS | Dicde, Rectifler 1N4004 0405180004 R17 Mot used

CR17 | Dlode, Rectifler IN4004 04053180004 R18 MNot used

CR18 |Diode, Signai, Germ, 1N276 0405610004 R4 Mot used

CR19 Dicde, Signal, Germ. 1 MN270 0405510004 RrR20 Not used

CR20 | Dlode, Signat, Germ, 1N2790 04055100604 r21 Not used

CR21 |[Diode, Signal, Germ. 1 N279 0465510004 R22 Mot used

CR22 | Diode, Signal, Germ., 1N279 6405515004 § R23 Resistor, 1008, 1%, 1 /8wW 0194850007

CRz3 | Diode, Signal, Germ, 1N270 0405510004 R24 Not used

CR24 | Diode, Signal, Germ. 1N270Q 0405516004 R25 Mot used

CH2S | Diode, Signal, Germ, 1 N270 0405510004 R26 Mot used

CR26 | DMode, Signal, Germ. 1N270 0405516004 R27 péot used

CR27 | Diode, Signal, Germ. 1 N270 0405516004 R28 Mot used

CR28 {Diode, Signail, Germ. 1N270 Q40551G004 R2% Not used

CR29 | Diode, Signal, Germ. I N270 0405530004 R30 Not used

CR30 | Diode, Signal, Germ. I N270 0405510004 R31 Mot used

CR3l | Diode, Signhal, Germ, 1N27Q 0405550004 R32 Not used

CR3Zz | Dlode, Signal, Germ, 1 N270 0405510004 R33 Not used

CR33 | Diode, Signal, Germ. 1 N270 0405510004 Ri4 Resistor, 475, 1%, 1 /BW

CR34 | Diode, Signal, Germ. 1 N270 0405510004 R35 Mot used

CR3I5 | Dlode, Signal, Germ. 1 N270 0405510004 R36 Not used

CR3§ | Dicde, Signai, Germ. 1 N270 0405510G04 R37 Not used

CR317 | Diode, Rectifier I N4004 4405180004 Ri8 Mot used

CR38 Diocde, Signai, Germ, 1 N270¢ 0445510004 R39 Not used

CR39 | icde, Signat, Germ, 1N270 3405510004 R4 0 Mot used

CRA4G | Dicde, Signat, Germ. 1 N27¢ 0405510G04 R41 Not used

CR41 | Dicde, Signai, Germ. 1N27¢ 04055100064 R4 Not used

CR4z Dicde, Signat, Germ, 1M27¢ 4405510004 R4 Not used

CR421 | Dicde, Signal, Germ. 1 N270¢ 0405510004 R4 Not used

CR44 | Divde, Signal, Germ, IN270¢ 0405510004 R4S Not used

CR45 § Diode, Signal, Germ, 1 N270 4405310004 R46 Not used

CR4G Diode, Signal, Germ., 1N27¢ 3405510004 R47 Not used

CR4T | Diode, Signal, Gearm, 1N2TD 8495510004 R48 Not used

CR48 | Diode, Signal, Germ. 1 N270 0405510004 R4% Not used

CR49 | Diode, Signal, Germ, 1N2790 0405510004 R5¢ Not used

CR50 | Not used R31 Not used

CRS1 | Not used rs2 Not used

CRS2 | Not used R53 Not used

CR33} | Mot used R&4 Not used

CRS4 [ Not used R55 Not used

CRES Not used R&56 Resistor, 100, 5%, 1 AW $171180003

CRS§ | Not used PCB. A Channe! Diodes 5024641205

CRS7 | Diode, Zener INS2408 0403850002 PCB. B Channel Diodes 5024641302
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SUNAIR GSB-900DX

1TATAZ Decoder PC Board

1ATA3 DISPLAY BOARD

1A1AZ Decoder Board

REF REF
SYMBOL DESCRIPTION PART NO. SYMBOL OESCRIPTION PART No.
PC ASSY DECODER GSB9G DX 50246460096 R3 Registor, 11K, 10%, 14w #17i560001
Cl Capacitor, 0. JUF, 50V, XTR, 20% 0z8lsi0002 R4 Resistor, 1K, 10%, 1 4w 171660001
[avs Capacitor, 3.3UF, 35V, 186D 02816800013 RS Resistor, 1K, 10%, 1 4w 01715600061
<3 Capacitor, 0.1 UF, 50V, XTR, 20% 06281610002 R& Resistor, 1K, 10%, 1 AW 0171560001L
C4 Capacitor, § 3UF, 20V, T368 0256780006 R? Resistar, 330, 5%, 1/4W 0170410008
<5 Capacltor, 0 Q01 UF, 28V, %55 0281620808 RrREg Resistor, 1 K, 10%, 1 4w 0171560001
C6 Capacitor, §.01 UF, 25V X585 0281620008 Rg Resistor, 1K, 10%, 1 /4 W 0171660001
CRI1 Cicde, Signal, Germ, 1™N270 04065510904 R14 Resistor, 1K, 10%, 1 4w 0171560001
CR2 Diode, Signal, Germ, 1N270 0405510004 A11 Resistor, 1K, 10%, 1 AW 0171880001
CR3 Dricde, Signal, Germ., 1N27¢ 0485510004 U1 IC Digital SN7418N 04485540004
CR4 Diocde, Signal, Germ, 1N270 0465510004 U2 1C Digital SNT418MN 0448550008
J1 Connector, Power, 10 Pin Rect. 0754360008 w3 1C Digital SN7400N 0448070006
21 Not used u4 1C Digital SN7446 A 6448560003
P2 Pin Strap, Right Angie 0754390904 L5 1C Digital SN74486 A 448568603
Ql Transistor, NPN, Si, 24124 04480104803 Us IC Crigitat SNT446 A 04485648603
Q2 Transistor, NPMN, Sj. 2N4124 0448010003 L7 1C Digital SN7446 A 04485600063
Rr1 Resistor, 1K, 10%, 1 4w 0171550001 B 1C Digital SN7446 A 0448560003
R2 Rasistor, 1K, 10%, 1 AW 01715600812 o) IC Digitat SN7446 A 0448560003

-



SUNAIR GSB-900DX

TATA3 DISPLAY BOARD

REF
SYMBOL DESCRIPTION PiLgfrAr:g.
PC ASSY DISPLAY GSRADIDX/SC 5024645596
cl Capacltor, 0.1 UF, 50V, X7 R, 20% ¢281610002
<2 Capacitor, 0.1 UF, 50V, XT R, 20% D28i610002
Rl Resistor, 220, 10%, 1 /4w 0171320000
Rz Resistor, 220, 10%, 1 AW 0171320000
R3 Resistor, 220, 10%, 1/4W orriazenon
R4 Resistor, 220, 10%, 1 4w 0171320000
RS Resistor, 220, 10%, 1 4W 0171320000
RS Resistor, 2290, 10%, 1 AW 0171320009
=¥ Resistor, 220, 10%, 1 AW 0171320000
R8 Resistor, 228, 10%, 1 /AW 6171320004
Ry Resistor, 220, 10%, 1 /4W 0171320G08
Ri0 Resistor, 220, 10%, 1 AW 0171320600
Ryl Reslstor}ZZD,iU%. 14w gi71320000
Ri2 Resistor, 220, 0%, 1/4W 0:171320000
Rri3 Baslstor.ZZG,]O%,l/&W gE71320000
Rid Resistor, 220, 10%, 14w 0i7l3z20000
Ri5 Resistor, 220, 10%, 1 /AW 0171320000
Rig Resistor, 220, 10%, 1 AwW 03171320000
Ri7 Resistor, 220, 10%, 1 /4wW 0171320000
Ri& Resistor, 220,10%, 1 /4w 41753200060
Rig Resistor, 220, 10%, 1 AW 01731329000
R20 Resistor, 220, 10%, 1 AW 4173320000
R21 Resistor, 220, 10%, 1 /4w 4171320000
R22 Resistor, 220, 10%, 1 4w 0171326000
R23 Resistor, 220,10%, 1/4wW 0171320000
R24 Resistor, 220,10%, 1 4w 0171320600
R25 Resistor, 220,10%, 1 4W 0171320009
R2§ Resistor, 220, 10%, 1M4W 0171320800
R27 Resistor, 220,10%, 1/4W 0171320000
A28 Resistor, 220, 10%, 14w 01713200800
R29 Resistor, 220, 10%, 1/4W 0171320000
R0 Resistor, 220,10%, 1 4W 0171320400
R3l Resistor, 220,10%, 1 4W 0E71320800
niz Resistor, 220, 1 0%, 1 4 W 0171320000
R33 Resistor, 220, 10%, 1 AW ot71320000
R34 Reslstor, 229, 10%, 14w 0171320090
R3S Resistor, 228,10%, 14W 0171320000
R36 Resistor, 220 ,10%, 1 AW 0571320000
R37 Resistor, 220, 10%, 1 AW 0r71320000
R38 Reslstor, 220, 10%, 1 AW 0i713200¢C0
k39 Reslstor, 220, £0%, 1 /4W 01713200060
R4 0 Reslstor, 226, 10%, 1 /AW gijlizooee
R4 Reslstor, 220, 40%, 1 AW 0i713200€00
R4 2 Reslstor, 220, 10%, 1 /4W 0171320000
R43 Reslstor, 224, 10%, 1 /AW 0171320060
Connector, PC, 22 Pin Male 0754370063
Sockset Assy, Dispiay 4842120004
REF SUNAIR
SYMBOL BESCRIPTION PART NO.
FREQ. DISPLAY ASSY. GSBA00DX [5324645090
vl Diode, Led, 7 Segment, Hi Int. 1401260015
vz Diode, Led, 7 Segment, Hi Int, 1601260015
V3 Dlede, ied, 7 Segment, Hi Int. 1601260015
V4 Dlode, Led, 7 Segment, Hi Int. 1001250015
V5 Diode, Led, 7 Segment, Hi int, 10031254015
VE Diode, Led, 7 Segment, Hi Int, 1001250018
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Figure 5.19 Main Frame Wiring




SUNAIR GSB-900DX

PARTS LIST, MAIN FRAME
50240X XX XX CHASSIS ASSY,

REF SUNAIR
SYMBOL DESCRIPTION PART NO.
CHASS51S ASSY. SO240XK KKK
1A3PL Connector, RF, Subminiature Q7537000600
1A3P2 Coannector, RF, Subminiature 0753760000
1A3P3 Connector, RF, Minlature 0753720001
1A3P4 Connector, RF, Miniature 0753720001
1LABPS Coannector, RF, BNC 0753710005
lLABUL TCXO, SMHMZ Ground Eqpt. 5024012704
(o84 Capacitor, 0.01UF, 25V, X355 0281620008
<2 Capacitor, 3.01UF, 25V, X55 0281620008
<3 Capacitor, 2UF, 100V, Mylar 0272420000
c4 Not used
cs Capacitor, G,01UF, 1000V, 25U, 20% (0243550006
913} Capacitor, C.01UF, 1000V, 248U, 10% (0243550006
[ov) Capacitor, 0.OIUF, 25V, X55 0281620008
[o1:] Capacitor, G.01UF, 25V, X558 0281620008
ca Capacitar, 0.01UF, 25V, X55 0281620008
Ci0 Capacitor, 0.01UF, 25V, X585 G281620008
Cl1 Capacitor, 0.01UF, 25V, X58 £281620008
clz Capacitor, 15UF, 358V 0282240004
CR1 Dicde, Rectifier IN4ACDA 0405180004
CR2 Olode, Rectifiar 1N4004 0405180004
CR3 Diode, Signal, Sif, 1N&4454 0405270003
CR4 Diode, Signai, Sil. iN4454 0405270003
CR3 Diode, Rectlfier 1N40Q04 0405180004
CR& iDiode, Rectitfier IN40Q4 0405180004
J1 Caonnector, RF, UHF 0753306001
Jz Connectaor, Power, 10 Pin Round 107539490008
J3 Caonnector, Power, 9 Pin Round 0753440008
J4 Connector, Power, 37 Pin Round 0753430002
Js Cannector, Power, 11 Pin Rect. 07534560009
Je Connector, Power, 24 Pin Rect, 0753510008
37 Connector, Power, 36 Pin Rect. 3753520001
K1 Relay, 4PDT, 12V, Sensitive 0666640009
K2 Relay, 3PDT, 12V, #ugIn 10A 0666760004
L1 Inductor, Molded, 47UH, 3% 0652680003
P1 Cannector, Power, 7 Pin Rect, Q753530007
P2 Connector, Power, 20 #in Rect. Q753550008
Qi Transistor, PNP, 5i. T1P-32A 0448200007
Qict Transistor, NPN, 5, 0448210002
R1 Resistor, 3.9, 5%, 1/2W 0168270005
R2 Resistor, 2,2K, 10%, 1w 0164510001
Socket, Tube 7 Pin 07643706086
Connector, RF, COAX Feedthru 47536390004
COAX Cabia Assy. 5024003799

Pl



SUNAIR GSB-900DX

1A2P1  (MATES WITH 1ABJ7 IN GS8 - 900 DX}

|
E TUNE
TUNE) 1 & ! O
i 142582
/ 0 tAZP2
COMMAND j 2 & 0s3 {MATES WITH ta1d4
TUNING 3 < ! ST METER ILLUMINATION]
: AMBER L] m bs2 [Tuniwe] [(Rzaoy ] Cove) B [vewR)
FAULT 4 < | ‘_0\ w]Ps! G lose @053 @DS"‘ AL TAZP2 {MATES WITH 1A 134)
RED Ll oS! M 1 Rz [
READY 8 €—1I - POWER INDICATOR 25
D 5 ~ | oW ’ V 1AM METER
GREEMN 57 METER ! ILLUMINATION
28 v |a/ ‘ : ™
ST D36 @osv T
; ST
TO METER 26‘\/ ' "3 R © E) NOTE: PREFACE ALL SYMBOL
S cer a7 100 [hate ] — DESIGNATIONS WiTH 142
REFL PWR 24 | O i
¢
1A 251 FILAMENT READY 77
. orus I KILOWAT T
OUTPUT MON 25& i C\ == ~ s POWER OUTPUT l
FWD PWR 27 & : FWD M_____p
GFF -m m oN
GROUND 33— % [or¢ ] .—_L,,] [rere] [Fwo]
N L — _,
i - =l i o 0 O
GAIN 5< Ri 10K G4 | 5 k- chRs S3 G4 $~ = 1A255
E INAD( &
i
; " o -
R 2 i5
ok GAIN CONTROL . NOT USED i
e = Bt T m~—m-—~-—-—~w«w-~n-—--——-—~--»~<m-m—--——-<——————w~w~-————-—$ww———~—-——mw«-—-—-—-——uzm
' L7 (8 N _\t e v ~ 4 3 N N N
Notes: : 4 7 9 18 3 " 1315 2 5 T 2) 3% 34 35 3626 25 24 2%
1,Prefix designotors with 1 A2 (S — B T LT S — i i Eadit el S RUNGEY GRS (YN A SR 1) frm —«ﬁm—»—l’_man
R3S 2,8ee tigure 55 in G3B-300 manual{Main Frome Wiring Diogram) |
15K o N
for wiring from IABJ7? to 1ABJY4 actessory connecior, /77 «TO 1agap
b L- % N 4 € I -:: - m:.,.. hBJa
J MR TS L v x a kN < ] ] ¢
Figure 5.21 Sehematic Disgram GCLU-938 Antenna Tuning Control Unit Flgure 6,20 KW Remota Control Schemetic Diagrem




SUNAIR GSB-900DX
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8 g
Figure 5.23 Meter Panel Schematic {1A2)
502404194 XE METER PANEL ASSY.
REF SUNAIR
SYMBOL DESCRIPTION PART NO.
Ml Meter, lluminated 5024042204
Pl Connector, 36 Pin 075407000¢C
P2 Plug, Phone Tip, Red 0753630000

AZPL (MATES WITH 1A8)7)

CORRSEQUTPLT G 13

il
H

i
1
b
T
1

1A2P2

5 1z
4 H]
310

‘ z 9

CCARSE QUTRUTE 8 ¢

COARSE INPUT 7 7
6 ©
5 5
4 4
303 ¢
2 2
Lo

COARSE INPUT

!
|
T
!
¥
;
f
i
!

COARSE
INPYT

AZSI o

COARSE }
QUTPUT < 3l

1A252 -4

7

.
fe—

M~

+28vBC 18

!
!
!

VEL IND LIMIT 21 ¢
VEL CAP LIMIT 16

bs2
s @

vBL IND Cw 19 €
VBL CAP Cw 14

GROUND 3435,

. VBL CAP CCW 15

[
.
i
W
INF 3
1A253 #MM wzsa
7 :\im,__‘.

7
R2 & CR2

i
i
i
H
:
|
|
E
;
i

220, W

VBL iND CCw 2C

TO METER 26

MATES WITH 1a14)
i METER ILLUMINATION

14255

REFLPWR 24

OUTPUT MON 25 €

FWD

FwD PwWR 22

Nates.

1. Al rgsistors in ohms,
7. Prefix designatoss with 1AZ,
3. See figure 5,19 in GS8-500 DX manual (Maln Frame Wirlng Dlagram)

tor wering Fram FASIT 1o 1ABJ4 accessory conaeciorn
4, CAt AND CR2 ARE IN53528

Figure .22 Schematic Diagram GCU-910A Antenna Tuning Control Unit
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SUNAIR GSB-900DX

B8032400051N KW CONTROL GSL-1800A

6035150055K CPLR TUNE CONTROL GCU-935

EF REF SUMNAIR
svi&aou DESCRIPTION pii"ﬁig_ SYMBOL DESCRIPTION PART NO.
KW CONTROL 6032400651 CPLR TUNE CONTROL 6035150055
IAZR2 Resistor, 220, 10%, 1/2wW G172850002 1A2P1 Connector, Power, 36 Pin Recl. Q754070000
Ci Capacitor, 0,01UF, 1000V, Z54, 20% 10243550006 1AZP2 Plug, Phone Tip, Red 0753680009
CRi CHode, Rectifier, 1N40O04 0405180004 1A251 Switch, Toggle, DPOT 0334610001
Ls1 Lamp Assy. White Incandescent 6032072401 1A252 Switch, Pushbutton, SPST, N.C, 0346520002
Ds2 Lamp Assy. Green Incandescent 6032072100 D51 Lamp Assy, Green 08414806001
0s3 amp Assy. Amber incandescent 6032072207 052 Lamp Assy. Red 08414900607
054 t.amp Assy. Amber fncandescent 6032072207 053 Lamp Assy, Amber 0841500002
DSE Lamp Assy. Amber Incandescent 6032072207 M1 Meter 5024042204
ose Lamp Assy, Green Incandescent 6032072100 R1 Resistor, 10K, 10%, /4w V1704100085
D87 t.amp Assy. Red Incandescernt 6332072304 R2 POT. 10K, 0%, 3/4W, 1/8 Shait 0335900003
058 Lamp Assy. White Incandescent 6032072401 R3 Resistor, 15K, 10%, 1/4W 03172350000
M1 Meter 5024042204 Boot, Pushbutton Switch 1/2.40 0346530008
Py Connector, Power, 36 Pin Rect, 0754070000 Boot, Toggle Switch 1/4-40 0331120007
P2 Piug, Phone Tip, Reg 0753680009 Tie, Cable, 4 Lyg. 3/4Dia. 0600240002
R1 Resistor, 15, 10%, 1/2W 0178570001 Ciip, Lamp Assy. Mig, Q841510008
R2 MNot used Terminat, Lamp Assy. 0841520003
R3 Resistor, 47, 10%, 1/2W 0167980009 Terminat Strip, 8 Term., 2 Gnd, Q859070000
R4 Resistor, 100, 10%, 1/2w 0174790007 Wire Kit, Tune Controt GCIJ-935% .{6035150004
51 Switch, Pushbuiton, SPDT 1000870014
52 Switch, Pushbutton, DPDT 1000870006
53 Switeh, Pushbution, S#PDT 1000870G14
Sa Switch, Pushbution, SPRT 1600870014
55 Switch, Toggie, DPDT 0334610001

50240423521 CPLR, TUNE CONTROL GCU-910A

REF
SYMBOL

DESCRIPTION

SUNAIR
PART MNO.

cR1
cnz
DSl
DSz
R1
RZ
51
52
53
54
5§

CPLR, TUNE CONTROL.
Diode, Zener 1N53528

Diode, Zener 1MS3I528

Lamp Assy, Amber

Lamp Assy, Amber

Resistor, 220, 10%, 1W
Resistor, 220, 10%, 1w
Switch, Rotary, Coarse Input
Switch, Rotary, Coarse Quiput
Switch, Rotary, Motar Controf
Switch, Rotary, Motor Controt
Switch, Toggle, OPDT

Boot, Yoggle Switch 1/4-40
Terminal Strip, 3Term., 1Grd.
Meter

Wire Kit, Tun. Cont. GCU-910A
Panel, Coupier Control, Grey

5024042352
0405110006
0405110006
08440870001
0840870001
0197130606
0197190006
5024042702
5024042808
5024042603
5024042603
0334610001
0531120007
996700056
5024042204
5024042301
5024042514
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SUNAIR GSB-900DX

5024060270€

2ALL D.CVOLYAE MEASUREMENTS MADE wi7- 20 ,0CL OFMVOLT V.OM & MAY VARY *15%
3.@ ~DENOVES READINGS MADE WITH BMESCHM VT.VM  MAY VARY*15%

4(12) ~READINGS PRESENT IN ALL MODES

5.012] ~READINGS PRESENT IN AM RCV, MODZ

&@— READINGS PRESENT WHEN NOT IN AM RCV. MODE
NOTES: CONTINGED

1@ REFERENCE WAVEFORMS WITH ALL FREQUENGY
DALS SET AT

5-60

Figure 5.24 Spectrum Generator Schematic {1A4AT1} {Sheet 1 of 2)
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50240602708
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5024060091L PC ASSY. SPECTRUM GENERATOR

= REF . SUNAIR
svaoL DESCRIPTION Pigyxg. SYMBOL DESCRIPTION PART NG
PC ASSY SPECTRUM GENERATOR 15024060091 CR3 Giode, Signal, Sil. 1 N4 454 0405270003
Ci Capacitor, 0 .01 UF, 25V, X5§ 1281620008 CRa Not used
c2 Capacitor, 0 0} UF, 25V, X538 0281620008 CRS Mot used
o Capacitor, 0,1 UF 50V, XTR, 20% 4231610002 223 Mot used
ac % 281610062 Not used
g: izz‘;:(;%;:}S;ZZVXLSSEW %231620003 CRS8 Diode, Signai, Sil. 1 N4454 0405270003
cs Capacitar, $1PF, 500V, DMIO, 5% 0284420000 CRg Oiode, Signal, Sil. 1 N4454 0445270603
c7 Capacitor, 91PF, 500V, DM 10, 5% 0284420000 CR10 |Diode, Signai, Sil, INA454 64052?0003
[or'} Capacitor, 2PF, 500 v, DML 0259710008 CR11 Oiode, Signal, St 1 N4454 6405270003
C3 Capacitor, 1I0PF, 508V, DMLS, 5% 0274860007 CHRI2 | Diode, Signat, 5il. 1 N4454 4465270003
cio Capacitor, 270PF, 500V, DMLS, % $275030008 CRI3 | Dicdge, Signal, Sil. 1Na454 04058270003
cii Capacitor, 0.01UF, 56V, X7 R, 20% 02581610002 CR14 1 Dicde, Signal, SH. 1N4454 0405270003
Ciz Capacitor, 0.0 UF, 25V, X55 4281620008 Ll inductor, Moided, 220 UK, 5% 66505000408
ci3 Capacitor, 0.0 UF, 25V, X6 0281620008 L2 Inductor, Var. 0. 88 UH tearaooess
[ ¥] Capacitor, $1 PF, 500V, DMIO0, 5% 9284420000 L3 Induetor, Var. 0.68 U 0647500009
Cls Capacitor, 360 PF, 300V, DMIS, 5% 3'233750005 [ inductor, Var. 0 88 UM 06475000089
Ci6 Capacitor, 10PF, 508V, DMIO 0259830003 L5 inductor, Moided, 22 Utd, 5% 0650006003
Ciy Capacitor, 4 TEF, 500V, DMI0, 5% 0294960007 LE inductor, Var, 068 LR 0647‘.300009
Cig Capacitor, 0.01UF, 25V, X585 0281620008 L7 inductar, Molded, 12 UR, 5% 06527006084
<19 Capacitor, 0.01UF, 25V, X5% 0281620008 L8 Inductor, Var. .68 UM 0647900009
Cza Capacitor, 0.0 UF, 25V, X55% gz8lezo008 L9 inductor, Var, 0.6 8 UK 06547900009
Cz21 Capacitor, 0,01 UF, 25V, X5S Q281620008 Lio Inducteor, Var, 0.68 Ui 0647908006
Cz2z2 Capacitor, 0.0 UF, 25V, X558 0281620008 I tinductor, Moided, 1.0 UM, 5% 0649150007
c23 Capacitor, 0,1 UF, 56V, XTR, 20% Q281610002 Liz tnductor, Moided, 2.2 Uk, §% 0649890001
cz4 Capacitor, 0,01 UF, 25V, X5§ 0281620008 IR inductor, Molded, 2.2 UH, 5% 064989000}
Cz5 Capacitor, 001 UF, 258V, X55 0281620008 ti4 inductor, Var, 150U 062979000
26 Capacitor, I00PF, 500V, HMLO, 5% 4274740001 ) inductar, Molded, 47 UM, 5% Q06952680003
cz7 Capacitor, 330FF, 500V, DMI15, 5% 02%9030008 L1 tnductor, Var, 1L00UH 0647910004
c28 Capacitor, 0.01 UF, 25V, X568 0281620008 iy tnducter, var, 1.08UH 06547910004
cz9 Capacitor, 0,01 UF, 25V, X858 0281620008 Lig Inductor, Molded, J3 U, 5% 0646300008
C30 Capacilor, 2200 PF, 500V, DM19,2% | 0281360006 Ql Transistor, NPN, Si. 2 N4 124 0448010003
[ox3 Capacitor, 0.0 UF, 25V, X568 042816200038 Q2 Transistor, PNP, SL. 2N4126 0448026009
c3z Capacilor, 31 PF, 500V, ODM10,5% 0284420000 Qi Transistor, NPN, 5§, 2N4124 0448010003
€33 Capacitor, 7560PF 300V, DMIS5, 8% 02715410005 Qa Transistor, NPN, S 2N4124 9442010603
Cl4 Capacitor, 2PF, 5300 v, HMLD 0259710008 Qs Transistor, NPN, $i, 2N4 124 448010003
Cis Capacitor, $1PF, 500V, DMI16, 5% 0284420000 Q6 Transistor, N-CH, Fet MFE}z2 0448030004
Cl6 Capacitor, 2PF, 500V, DMIO 8259710008 Q7 Transistor, NPN Si, 2N4 124 0448810003
c37 Capacitor, 120PF, 5300, DMIS, 5% §289850002 Q8 Transistor, PNP, Si.2N41 246 84480200007
Cig Capacitor, 180PF 500V, DMLIS, 5% §258280000 QY Transistor, NPN, 5t, 2 N4 124 G448010003
C38 Capacitor, 0.01 UF, 25V, X55 6281620068 233 Resistor, 56, 108%, 1 /4W 0174290004
C40 Capacitor, 0.01 UF, 25V, X55 8281620008 RZ Registor, 3.9, 10%, 174w 0178830003
Ch ) Not used R3 Resistor, 8.2, 10%, 14w gl81420008
caz Capacitor, 0.01 UF, 25V, X595 8281620068 R4 fRasistor, 2.2K, 5%, 1 AW Q178070008
cal Capatitor, 68 PF, 500V, DMI0, 5% 6261070062 RS Resistor, 220, 10%, 1AW 6171320000
C44 Capacitor, 2T0PF, 500V, DMI53, 5% 02750300088 Ré Resistor, 2.2, 9%, 1 AW §178070009
C45 Capacitor, 0.01UF, 25V, X55 62316260008 R Rasistor, 2.2K, 5%, LAaw 61780870009
[ 13 Capacitor, J00PF, 500 v, DMI0, 5% 0274740601 RE Resistor, 390, 10%, 1/4W 0178330001
Ca7 Capacitor, 15PF 500V, OMI0, 5% 3259950009 R9 Resistor, 390, 10%, 14w 178330001
cag Capacitor, I50PF, 500V, DMIS, 5% 0274980002 R1G fesistor, S 6K, 10%, 1/4W (183080008
Ca4 Capacitor, 360PF, 560V, M5, 5% 0275150003 R11 Resistor, 220, 10%, 1 4 W $171220000
C58 Capacitor, 0.01 UF, 25V, X535 g28te26008 Ri12 Resistor, 39K, 10%, 1 /4 W 0178830003
Cs1 Capacitor, 0.01 UF, 25V, X585 0281620008 R13 Resistor, 8 2K, 10%, 1/4W 0181620006
cs2 Capacitor, 0.0 LIF, 25V, X565 0281620008 Al4 Resistor, 39K, 10%, 14w 0178830003
C53 Capacitor, 180PF, 500V, DMIS, 5% 0258280000 R1S5 Resistor, 8.2 K, 10%, 1 4w 0181620006
C54 Capacitor, 6.01 UF, 25V, X5S 0281620008 R16 Resistor, 226, 10%, 1 4 W 0171320000
C55 Capacitor, 56 PF, 500V, DM1I0, 5% 0293170002 RrRL7 Hesistor, 82K, 10%, 1 4w 0181620086
Cs6 Capacitor, LOPF, 500V, DMIO 0259830003 Ri8 Resistor, 680, 10%, 1 AW 0176636007
C57 Capacitor, 0,01 UF, 25V, X5% 0281620008 RIS Resistor, 4 7K, 5%, 1 /A4W 01707710001
58 Capacitor, 0.0 UF, 25V, X585 0281620008 R20 Resistor, 4.7K, 5%, 1 4w 0170776001
59 Capacitor, 82 9F 500V, DM10, 5% 0282120003 Rr21 Resistor, 1K, 10%, 1 AW 0171566001
C60 Capacitor, .01 UF, 25V, X5% 0281620008 R22 Resistor, 1K, 10%, 1 AW 0171560081
CE Capacitor, 10 PF 500V, DM1I0 0259830003 R23 Resistor, 22, 10%, 14w 0192690001
C62 Capacitor, 2PF, 500V, DMLO 0258716608 H24 Resistor, 22, (0%, 1 AW 0132690001
Ch3 Capacitor, 0,01 UF, 25V, X55 02816206008 K25 Resistor, 228, 18%, 1 AW gl7i328000
Cé4 Capacitor, 0.0l UF, 25V, X55 6231620008 R2¢ Resistor, 39K, 10%, 1 4w 0178830003
65 Capacitor, 130PF, 500V, DML5, 5% 0274860007 Rz7 Resistor, 8.2, 10%, 1AW 0181626006
Ce6 Capacitor, 276PF, 500V, DML1S, 5% 802750308038 H28 Resistor, 1¥, 10%, 1 /4w 0171560001
67 Capacitor, 0.0 L UF, 25V, X58 0281620008 R29 Resistor, 2.2 K, 5%, 1 4w 0178070809
63 Capacitor, 0.0] UF, 25V, X55 0281620008 K38 Not used
Ca9 Capacitor, .01 UF, 28V, X58§ 0281620008 R]3l Resistor, 1K, 10%, 1 /AW 0171560001
cia Capacitor, 0.01 UF, 25V, X5S 0281620008 R3z Resistor, 11K, 10%, 1 /4w 0171568001
C7l Capacitor,SSUF,lsv,T358 0296540005 R33 Resistor, 1K, 10%, 1 /4w 0171560001
cre Capacitor, 0 .01 UF, 25V, X85 0281620068 134 Resistor, 6.8 K, 5%, 1 AW 0174810008
Rl Diode, Signal, $H. 1 N4 454 0405270003 R3S Resistor, 2.2 K, 5%, 1 AwW 0178070009
CR2 Dicde, Signal, 8i1. 1 N4 454 0405270002 K36 Resistor,, 12K, 10%, 1 4w 0183180003
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R37 Resistor, 22K, 5%, 1 AW 0i72230004 A
R18 Resistor, 820, 10%, 14w 0178210005 -
R39 | Resistor, 10, 5%, 1 /4 W 0177160604 Rbs
R40 Resistor, 220, 10%, 1 AW 0171320000 RE &
R4 Resistor, 220, 10%, 14w 0171320000 RG6
R42  [Resistor, 68K, 10%, 1AW 0173520006 :f;
K43 Mot used UC
R4L | Resistor, 33K, 10%, LAaw 0177920008 iié
R4S Resistor, 1 6K, 10%, 1 AW 0172470005 1
RAE Resistor, 470, 10%, 1 AW 01726106001 o
R4 7 Resistor, 220, 10%, 1 4w 0171320000 vl
R48 Not used Uz
249 Resistor, 106K, 10%, 14w 0170350004
RSG | Resistor, 22K, 5%, 1 AW 0172220004 U
R51 Resistar, 474, 10%, | /4w B179366003 A
R52 Rasistor, 4.7, 8%, 1/4W gl76770001 Us
153 Not used U?
R54 Mot used U
RS 4 Mot used i
R56 Not used U?
RET | Resistor. 4 7K, 5%, 1/4W 0170770001 Hie
R5&  |Resistor, 1K, 10%, 1 4w 017156000
RSZ  {Resistor, 1K, 18%, 1 AW 0171560001
R6G | Resistor, 22, 10%, 1 AW 0192650001 %1
R61 Resistor, 22, 10%, 1 4w

0192690001 [

Flosistor, 124, 10%, 1 4W
Resistor, 22 K, 5, 12w
Rasistor, 1K, 10%, 14w
Resistor, 27, 10%, 14w
Resistor, 220, 10%, 14w
Resistor, 220, 10%, 1 /4W
Resistor, 100, 5%, 1AW
Resistor, 5.6 1K, 10%, 1 /AW
Resistor, 100K, 10%, 1 AW
Rasistor, 1 ¥ at 25C

IC tingar CA3053

1C Digital SN5500N

1C Linpar CA3053

1C Digital SNV4176/MB2E0A
PC Digital SNT4L1TE/MNE2R0A
PC Digitat SNT4LT6/MNB2B0A
PC Digital SNTA1V6/NE2E0ON
IC Linear CA2053

IC Linear CA3053

HC Bigital SPI54 72 N
Tubing, Me. 22 Matural DND

Wire Kit, Spoctram Gean, fAosy.

PCB Spoctrum Gancrator

¢ Balanced Mixer

t

(0183120003
172230004

017156000)
0172590001
0171320000

F0lTIizoaco

CIT1E80003
0183660008
0170390004
0196110009

0525580000
0448060001

0448400006
0648060001
B448080007
GA4808000;

10448080001
VEABHEAG01]
GA1BBEQEH]
GAABNE000Y
Da43110001
0579480003
5074860008

5024060202

10033060006

TN
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5024070097+ PC ASSY LOW DIGIT GENFRATOR

REF

F
SYMBOL DESCRIPTION AR svman DESCRIPTION fyvibiaing
PC ASSY LOW DIGIT GENERATOR |5024070087 CR§ Diode, Signal, Sil. 1 N4 454 0405270003
cl Capacitor, 3.3UF, 35V, 196D 0281680604} CRY Diode, Signal, Sit, 1 N4454 0404270083
c2 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281636002 CR3 Diode, Signai, $il. 1 N4454 04052700083
c3 Capacitor, 468 UF, 50V, Mylar 0281640009 CR9  |Diode, Signat, Sit, 1 N4 454 0465270003
4 Capacitor, 0,004 7UF, 60V, Myiar 0281540004 CR1¢ | Diode, Signal, Sil. 1 N4454 0405270003
fol:t Capacitor, 0.0047 UF, 50 V, Mylar 6281540004 CRil |Diode, Signal, Sil. 1 N4454 0405270003
(o' Capacitor, 0.0047 UF, 50 v, Mylar 0281540004 CRi2 |Diode, Signal, Sil. L N4454 8408270003
c7 Capacitor, 0.33UF, 35V, 196D 0281650804 CRi3 |Diode, Signal, Sil. 1 N4454 0405270003
ce Capacitor, 3-15 PF, 200V, N§50 0285710001 CR14 |Diode, Signal, $il. 1 N& 454 0405270003
o] Capacitor, 120 PF, 500V, DMI5, 5% 0289850002 CRI1S |Diode, Signal, $il. 1N4454 04052700035
cie Capacitor, §2PF, 500V, DMIC, 5% 0282120003 CRig | Dicde, Signal, Sil. 1 N4454 0405270003
il Capacitor, 150 PF, 560 v, DMILD, 5% 0293430004 CR17 [Diode, Signal, Sil. 1N4454 0405270063
c12 Capacitor, 6.1 UF, 50V, X7 R, 20% 0281610002 CR18 | Dicde, Signat, Sil. 1N4454 0405270063
13 Capacitor, 0.01 UF, 25V, X55 0281620008 L3 inductor, Moided, 33 UH, 5% 0659690004
Cl4 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 Lz Inductor, Motded, 33UH, 5% 0659690004
Cis Capacitor, 7PF, 500V, DM10 0292466004 L3 inductor, Var, 1.00UH 0647910004
Ci6 Capacitor, 0.01 UF, 25V, X558 0281620008 L4 inductor, Molded, 150 UH, 5% 0646730000
CL7 Capacitor, 0,01 UF, 25V, X55 0281620008 L inductor, Molded, 3,3 UH, 5% 9658920006
cis Capacitor, 100PF, 500V, DM10, 5% 0274740001 L6 Inductor, Molded, 2208 UH, 5% 0650500008
cle Capacitor, 21 9F, 560V, DMLO, 5% 0260660001 L7 inductor, Molded, 82401, 5% 0659450003
20 Capacitor, 100 PF, 500V, DM10, 5% 0274740001 L3 Inducter, Molded, §8UH, 5% 0651650603
c21 Capacitor, 8. 1UF, 50V, X7 R, 20% 0281610002 Lg Inductor, Molded, 1.0 UH, 5% 0649150007
or ¥ Capacitor, , 0.1 UF, 50V, X7 R, 20% 0281610002 L0 inductor, Molded, 8.2 UH, 5% 06520600058
€23 Capacitor, §8PF, 500V, DMI1G, 5% 0261070002 Lil inductor, Motded, 15UH, 5% 06598706006
c24 Capacitor, 5PF, 500V, DMI0 0251150008 L1z Inductor, Molded, 47 UM, 5% 0652680003
25 Capacitor, 110PF, 500V, DMI0, 5% 02577560062 L13 inductor, Molded, 15UH, 5% 06550700408
C26 Capacitor, 12PF, 500V, DMI0, 5% 0260280003 114 Inductor, Molded, 33 UH, 5% 0646300008
c27 Capacitor, 62PF, 500V, DM10, 5% 0283010002 Qi Transistor, N-CH, Fet 2N54385 0448050005
cze Capacitor, 130PF, 500V, DM15, 5% 0274860007 a2 Transistor, NPMN, 85 2MN492] 0448040006
29 Capacitor, 110 PF, 500V, DM10, 5% 0257750002 Q3 Transistor, N-CH, Fet MFEI22 0448030004
€30 Capacitor, 15UF, 15V, 136D 0281726002 Q4 Transistor, NPN, 5i. 2N4 124 0448010003
c3l Capacitor, 6 801 UF, 100V, XI R, 20% | 0281630003 Qs Transistor, NPN, Si. 2 N4 124 0448010003
ciz Capaciter, 1 UF, 35V, 195 0 0281660000 Qs Transistor, NPN, Si, 2N4 124 0448010003
33 Capacitor, $10PF, 106V, CD7, 5% 0288660005 R1 Resistor, 820, 10%, 1 AW 9178210065
34 Capacitor, 0.01 UF, 25V, X585 06281620008 R2 Resistor, 4.7%, 5%, 14w 0170770001
C35 Capacitor, 0. 01 UF, 25V, X55 0281620008 R3 Resistor, 33.2K, 1%, 1 /8W 0196470005
C36 Capacitor, 0 .01 UF, 25V, X58 0281620008 R4 Resistor, 33.2%, 1%, 1/8W 196470005
€37 Capsacitor, .01 UF, 25V, X558 0281620008 RS Resistor, 39K, 10%, 1 /4w 6178830003
Cig Capacitor, 0.61 UF, 25V, X535 4281620008 16 Resistor, 16 .5K, 1%, 1 /8W 01945900601
€39 Capacitor, 680 PF, 360V, DM15, 5% 9286240009 R7 Resistor, 4. 7K, 5%, 1 4w 0170770601
c4o Capacitor, LGOPF, 580V, DML, 5% 02747404001 RS Resistor, §20, 10%, 14w 0178210005
3] Capacitor, §80PF, 300V, DML5, 5% 0286246009 R9 Resistor, 680, 10%, 1 4 W 0176630007
c42 Capacitor, 1UF, 35V, 196 D 02831660000 R10 Resistoy, 22, 10%, 1 4w 0182696001
<43 Capacitor, 0.01 UF, 25V, X55 (6281620008 R1t Resistor, 120, 10%, 1 AW 0186550006
ca4 Capacitor, 0 81 UF, 25V, X55% 0281620008 3% Resistor, 2,78, 10%, 1 /4 W 0186670001
€as Capacitor, 0.01 UF, 25V, X535 0281620008 R13 Resistor, 56K, 10%, 1 /4 W 0183060008
Ci6 Capacitor, 0.1UE, 50V, X7 R, 20% 0281610002 R14 Resistor, 220K, 10%, 1 AW 0177780002
ca7 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R15 Resistor, 220K, 10%, 1 /4w 0177780002
CA8 Capacitor, 0.IUF, 50V, XTR, 20% 0281610002 RiG Resistor, 22K, 5%, 1 AW 0172230004
C45 Capacitor, 0,61 UF, 25V, X585 0281620008 RL7 Resistor, 7K, 10%, L AW 0371660008
cso Capacitor, LUF, 35V, 196 D 028165000¢6 R18 Resistor, 150, 10%, 1 4 W §6172730007
€51 Capacitor, 180 PF, 500V, DMIL5, 5% 0258280000 R19 Resistor, 11, 10%, 1 /AW 9171560001
C52 Capacitor, 8 01 UF, 25V, X535 0281620008 Rr20 Resistor, 120, 10%, 1 /4 W 0186556006
C53 Capacitor, 8 .01 UF, 25V, X5% 0281620008 R21 Resistor, 220, 10%, 1 AW 01713206000
CH4 Capacitor, 9,01 UF, 25V, X585 0281620008 R22 Resistor, 10 K, 10%, 1 /4 W 0170418008
(o1 Capacitor, .01 U, 25V, X55 0281620008 R23 Resistor, 10K, 10%, 14w 0170410005
€56 Capacitor, 0 01 UF, 25V, X55 0281620008 R24 Resistor, [K, 19%, 1 4 W 0171560001
57 Capacitor, 0,01 UF, 25V, X55 (281620008 723 Resistor, 2.2M, 10%, 1/4W 0176870608
foi$] Capacitor, 0 01 UF, 25V, X55 5281620008 R26 Resistor, 10K, 10%, } AW 0170410605
c5% Capacitor, 0,01 UF, 25V, X55 0281620008 ]2y Resistor, 11, 10%, 1 /4w 0171560001
C56 Capacitor, 0 61 UF, 25V, %55 0281620002 R28 Resistor, 470, 10%, 1 AW 172610001
Cé1 Capacitor, 0,61 UF, 25V, X55 0281620008 R29 Resistor, 4,7K, 10%, 1/4W 0171060008
cs2 Capacitor, 0.61 UF, 25V, %55 0281620008 R30 Resistor, 2.2 K, 5%, 1 /4w 8178070009
Ccs3 Capacitor, 6 .01 UF, 25V, X55 02816206008 R31 Resistor, 470, 10%, 1 4w 6172610001
CH4 Capacitor, .01 UF, 25V, X5S 0281620008 R32 Resistor, 4.7 K, 5%, 1 /4w 0170770001
C65 Capacitor, 0. .01 UF, 25V, X58 0281620608 R332 Resistor, 15K, 10%, 14w 0172350009
c6é Capacitor, 0 91 UF, 25V, %55 (281620008 R34 Resistor, 470, 16%, 1 4 W 01726310601
67 Capacitor, 0 01 UF, 25V, X55 8281620008 135 Resistor, 100, 5%, 14w 0171580003
58 Capacitor, 0.0047 UF, 50V, Mylar (281540004 R36 Resistor, 1%, 10%, 1 4w 0171560001
54 Capacitor, 68UF, 15V, T368 0206540005 R37 Not used
CR1 Diode, Varicap MV21156 0405350000 R38 Resistar, 11K, 10%, 1 AW 0171560001
CR2 Diode, Varicap Mv2115% 04053060000 R3¢ Resistor, 120, 10%, 1 4w 0186550006
CR3 Diode, Varicap Mv2110 0405290004 R4 D Resistor, 2.2 K, 5%, 1 AW 0178070003
CR4 Diode, VaricapMvz116 0485290004 R4 1 Resistor, 1K, 16%, 1 AW 0171564001
CRS Dlode, Zener INS237B 0405240807 R4 Resistor, 3.31K, 10%, 1/4w 0170890007
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R4 3 Fesistor, 5.6 1K, 10%, 1 AW 0183060008
R4 4 Resistor, 220, 10%, 1 AW 0171320000
R4S Resistor, 47, 10%, 1AW 0179360001
R4 5 Resistor, 2,71, 10%, F4 W 03186670001
R4 7 Resistor, 5.6 K, 10%, 1 /4 W 6183060008
R4 8 Resistor, 560, 5%, 1/4W 0183200004
R49 Resistor, 2.2 K, 5%, 1 AW GET78070009
154 Resistor, 120, 10%, 1 AW 0186550006
751 Resistor, 1K, 10%, 1/4WwW 0171560001
a52 Resistor, 470, 10%, 1 /AW 0172610001
RS 3 Resistor, 1K, 10%, 1/4W 0171560001
R&54 Resistor, 2.2 1, 5%, 1 AW 0178070009
R55 Resistor, 2.2 K, 5%, } 4 W 0178070009
R56 Resistor, 2.2 K, 5%, 1 /AW 0178070009
RS 7 Resistor, 1K, 10%, 14 W 0171560001
R5§ Resistor, 5.6 K, 10%, 1/4W 0183060008
RS54 Resistor, 5.6, 16%, 1/8W 0183060008
RE 0 Resistor, 5.6 K, 19%, 1 /4 W 0183060008
6} Resistor, 56K, 10%, 14w 4183050008
R§ 2 Resistor, 5.61<, 10%, 18w 4183060008
R6 3 Resistor, 5.6 K, 10%, 3 4w 0183060008
R6 4 Resistor, 5.6 1<, 10%, 14w 0183060608
RGS Resistor, 5.6 K, 10%, 1 AW 0183060008
RE 6 Resistor, 56K, 10%, 1 AW 0183060008
R67 Resistor, 5.6 1K, 10%, 1 /4 W G183066008
R68 Resistor, 5.6, 10%, 1 4w GIB3060088
R69 Resistor, 5.6 1K, 10%, 1 AW 0183060008
RT1 Resistor, 1 K at 25C 03196112009
TPl Test Point, White 0753640007
TRZ Test Point, White 0752640007
TR3 Test Point, White 07536400407
Ut IC tipear CA3053 01448060001
w2 IC Digital MC4044 P 4481004692
U2 1C Digitat SNT430N 0448110008
U4 1C Digital SN7A00 N 0448070006
R IC Digitai 74 LS196 N Seiected 0448250004
U 1C Linear CA3053 0448060001
u? IC Digitat SN7400 N 0448070006
us 1C Digital SN74176/N8280 A 0448650001
w9 IC Digital SN74176 /NE280 A 0448080001
U1 IC Digitat SN74176/N8230 A 0448080001
U1l IC Digital $MN7472N 0448120003
£4525580000

Terminal, Turret SWGD 071 Mtg
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BO240B0082N PC ASSY TRANSLATOR

REF
SYMBOL DESCRIPTION pi%’:ﬁ;}g sl DESCRIPTION Pi\UR[\’aTAI\I!?),
PC ASSY TRANSLATOR 5024080092 c7s Capacitor, 1 PF, 500V, DML 8260160008
cl Capacitor, 120PF, 300V, CI2E, 5% Q0280880008 C76 Capacitor, 24 PF 500V, ODMIO, 5% 0290060001
[ov Capacitor, 826 FF, 100V, CD7, 5% 0283990097 Cr7 Capacitor, 12PF, 500V, OMILI0, 5% 82602200013
ci Capacitor, 2PF, 500V, [DMIQ 0259710008 C78 Capacitor, 15UF, 15V, 186D 0281720002
c4 Capacitor, 100PF 500V, DMI10, 5% G27474€00) lova:] Capacitor, 12PF, 500V, DM10, 5% 9260280003
cs Capacitor, 2PF, 550V, OMI0 0258710008 8o Capacitor, 12PF, 500V, DMI10, 5% 0260280003
Cé Capacitor, 200PF, 500V, DMID, 5% 0293050007 [2:5) Capacitor, 82PF, 300V, CD&, 5% 0266520006
c? Capacitoy, 200 PF, 300V, CB7, 5% 02871150003 c82 Capacitor, 2PF, 500V, DMIC 8259710088
[of] Capacitor, 0 0V UF, 50V, WER, 20% 0281730008 C83 Capacitar, 0 .01 UF, 50V, WS R, 20% 82817340008
o] Capacitor, 100PF, 500V, DMI10, 5% 0274740001 CB4 Capacitor, 0,1 UF 54V, XTR, 20% 0281610002
Cio Capacitor, 680PF, 100V, CD7, 5% 0284280003 C&5 Capacitor, 100PF, 560V, DMID, 5% 0274740001
Cli Capacitor, 0.O01UF 50V, WER, 20% 0281730008 CB6 Capacitor, 1.5-6 PF~ 1001870032
C1z Capacitor, $ 01 UF, 50V, WER, 20% 0281730008 C87 Capacitor, 0.01UF, 50V, WS R, 20% 02817366808
Ci3 Capacitor, 0. 01 UF, 50V, WS R, 20% 0281730008 [o:%:) Capacitor, .01 UF, 50V, WSR, 20% g2817300C08
Cl4 Capacitor, 1 PF, 560V, OMI1Q 0260160008 C89 Capacitor, .01 UF, 50V, WER, 20% cz281730008
cls Capacitor, 20 PF, 500 Vv, DM1CG, 5% 0260420000 c990 Capacitor, 0.0 UF, 50V, WER, 20% 1 0781736008
Cl6 Capacitor, 106 PF_ 500V, DMEOD, 5% 0274740001 co9l Capacitor, 8.0 1UF, 50V, WS R, 20% 02817306008
ci7 Capacitor, 47 #F 500V, DM10,5% 02949606007 c92 Capacitor, (.01 UF, 50V, WS R, 20% 0281730008
Clg Capacitor, 8.1 UF, 50V, XT R, 20% 0281610002 (oK} Capacitor, 0.0 UF, 50V, WS R, 20% g28l73000¢8
Clg Capacitor, .01 UF, 50V, WS R, 20% 0281730098 Cca4 Capacitor, 3.01UF, 50V, WS R, 20% 0281730008
c20 Capacitor, 18 PF, 500V, DMI10, 5% 0260300004 [ok:1) Capacitor, 150PF, 500V, OMI10, 5% 0293430004
czl Capacitor, 1 PF, 580V, DM 0260160008 C96 Capacitor, 120PF, 500V, DM10, 2% 0292880006
c22 Capacitor, 33PF, 3100V, CD6, 5% 028686G007 <87 Not used
c23 Capacitor, 39PF, 500V, DM1G, 5% 0293280008 93 Capacitor, LOOPF, 500V, DM1D, 5% 0274740001
C24 Capacitor, 150PF, 500V, DMLO, 5% 0253430004 o1} Capacitor, 200PF, 500V, DML, 5% 0293850007
c25 Not used cigoe Mot used
C26 NOt used Clgl Capacitor, t8PF, 500V, DMI10,5% 0260300004
c27 Not used CRrR1 Not dsed
[s 3 Capacitor, @01 LUF 50V, WER, 20% 0281736008 CR2 Not used
c29 Capacitor, 24 PF, 500V, DM10G,5% 0260060001 CR3 Not used
cio Not used CR4 Not used
€31 Capacitor, 8.1 UF 50V, XTR,20% 0281616002 CRS Oiode, Signat, Sil. I1N4454 0405270003
32 Capacitor, §.01 UF, 58V, W5 R 20% 0281736008 CRE Diode, Varicap MV2106 0405310008
31 Capacitor, 3.1 UF 50V, XTR, 20% 0281610002 CR7 Diode, Varicap MVZ106 04053310605
C34 Capacitor, 0.0 VUF, 58V, WSR, 20% 0281730008 CRE Diode, Signal, Sil. 1N4A454 (405270003
C35 Capacitoy, 32 PF, 500 v, DOMLG, 5% 0260780006 CRS Dicde, Signal, Sil. 1NA44s4 §405270803
C36 Capacitor, 0.01 UF, 58V, W5R, 20% 02817306008 CR10 Diode, Signal, Sil. 1 N4454 0405274603
37 Capacitor, 160PF, 500V, DMLO, 5% 02747400013 CRI1 Diode, Signat, Sil, I1N4454 04052700603
cig Capacitor, 0.01 UF, 80V, WS R, 20% 0281736068 CR1Z Diode, Signad, Sil. 1MNG454 0405270003
c39 Capacitor, 0.01 UF_ 50V, WER, 20% 0281730008 CR13 Diode, Signal, Sil, 1 N§454 0405270003
C40 Capacitor, 0.0 UF, 50V, WSR, 20% 0281730008 CR14 Diode, Signal, Sil. L MN4454 0405270003
C41 Capacitor, 0.01 UF, 50V, WS R, 20% 02817210008 CRI1S | Diode, Signal, $il, 1 NG454 0405270003
C42 Capacitor, 62 PF, 500V, DM18, 5% 0283610002 L1 inductar, Var, 0,68 UH 846479000609
C43 Capacitor, 56 0PF, 100V, CO7,5%% 0285690001 L2 tnductor, Var, § B8 UH 0647800009
C44 Capacitor, 0 L UF, S0V, XTR, 20% 0281610002 L3 tnductor, Var, § .68 UH 0647500009
C4s Capacitor, 680PF, 100V, CD7, 5% 0284280003 L4 tnductor, Molded, 22 UH, 5% 0656000605
C46 Capacitor, 24 PF, 300V, OMI1G, 5% 0290060001 Ls fnductor, Var, 1,00 UH 0647819604
c47 Capaciteor, 100PF, 500V, DM10, 5% 0274740003 L6 tnductor, Molded, 4.7UH, 5% 0651910005
c48 Capacitor, 200PF, 500V, DM10, 5% 0293050007 L7 Inguctor, Var, 8,18 UK 0647880003
c49 Capacitor, 120PF, 500V, DMI10, 2% 0292880006 Ls inductor, Var, §.18UH 0647890003
C50 Capacitor, 470PF, 100V, CD7,5% 02855700056 Lg inductor, Molded, 6 .8UH, 5% 0659210002
C51 Capacitor, 0. 01T UF, 50V, WS R, 20% 0281730008 116 Indugtor, Molded, 1.2UH, 10% 0663910005
cs2 Capacitor, 0.5PF, 500V, NPC 0281740003 L1l inductor, Molded, 8.2UHM, 5% 0652060005
€53 Capacitor, 7PF, 500V, DMI1C 06292400004 L1z Inductor, Molded, 22 UH, 5% 0656000005
Cs4 Capacitor, 0.5 PF, 500V, NPO 0281740003 L1z inductor, Var, 1.00 U 0647918004
Cs5 Capacitor, 5pF, 500V, OM10 0261150000 L.}4 Inducior, Molded, 22 UH, 5% ges000000%
C56 Capacitor, 0.01UF, 50V, WER, 20% 0281730008 Lls inductor, Molded, 22 UH, 5% 0650006005
c57 Capacitor, 56 PF, 560V, DM10, 6% 0293170002 16 'nductor, Molded, 4.7UH, %% (651916005
C58 Capacitor, 180PF, 500V, DM10, 5% 0294100088 17 Inductor, Var, §.1 8 GE4TEUB003
C59 Capacitor, 0.01 UF, 50V, WESR, 20% 0281730008 18 Inductor, Molded, §.68 UH, 5% 0645030001
Ca0 Capacitor, 0 01 UF, 50V, W5 R, 20% 02817300068 i1y Inductor, Molded, 4.7 U, 5% 0651916008
Chi Capacitor, 5PF, 500V, DM10, 5% 0261190008 L20 Inductor, Var, 0.18 Ui C647890003
Ch2 Capacitor, 3.0} UF, 50V, WS R, 20% 0281730008 L2t Inductor, Var, 0,18 Uk 0647890003
C83 Capacitor, .01 UF, 50V, W5R 20% 02817300608 L2z inductor, Var, 5.6 0UH 6647886008
64 Capacitor, ¢ .01 UF, 50V, WER, 20% 0281730008 L.23 Inrducter, Var, 1.00 UH 6647910004
C85 Capacitor, §.IUF, 50V, XTR, 20% 0281610062 1.24 irductor, Molded, 22 UH, 5% 650000008
C6E Capaitor, 270PF, 308V, DMIG, 5% 02946000401 L25 Inductor, Var, §.18 U 647830003
<67 Capacitor, 18PF, 506V, DM10, 5% 02690300004 L26 inductor, Molded, 4.7 UH, 5% 0651910045
C68 Capacitor, 1¢0PF, 500V, DMIO, 5% 0274740001 L27 Inducter, Molded, 0.18 UH, 10% 6651830004
c69 Capacitor, §30PF, 100V, CDY, 5% 0284280003 L28 Inductor, Malded, 3.3 UH, 5% 0658%200086
cro Capacitor, C.0LUF, 50V, W5R, 28% 0281730008 L29 inductor, Molded, 6.1BUH, , 10% 06531890004
c7l Capacitor, 20PF, 600V, DM10,5% 0260420000 130 inductor, Molded, (.68 UH, §% 0659030001
cre Capacitor, 26 PF, 500V, DM1O0, 5% 02604620000 L3l inductor, Maolded, 6.56 UM, 5% 0649530004
c73 Capacitor, .01 UF, 50V, WS R, 20% 0281730008 132 inductor, Molded, 3.3UH, 5% 0659820006
4 Capacitor, 15 PF, 500V, DMI0, 5% 0253950009 L33 Inguctor, Molded, 4.7 UH, 5% 06851916003

568

REF SUNAIR
SYMBOL LESCRIPTION PART NG.
.34 inductior, Moided, 0.22UH, 5% 0650620003
L35 inductor, Moided, 4.7 UH, 5% 0651510805
L36 Inductor, Var, 0,18 UM 0647890003
L37 inducter, Moided, 2.7 UK, 5% 0652184001
138 inductor, Moided, 4.7 UM, 5% 0651910004
Qal Transistor, NPN, Si. 2N4 124 0448010003
G2 Transistar, NPN, $.2N4124 0448016003
Q3 Transistor, NPN, S|, 2N4124 0448010003
Q4 Transistor, N-CH, Fet MFE122 0448030004
Q5 Transistor, NPN, 5§, 2N5179 0445130008
Q@b Transistor, NPN, 5i, 2N5179 G445130008
Q7 Transistor, NPN, Si, 2N517% 04451300608
Qe Transistor, N-CH, Fet MFE]22 0448030004
Qs Transistor, N-CH, Fat MFEL 20 0448000008
Qo Transistor, NPN, S 2 NS179 0445130008
Qll Transistor, N-CH, Fet MFE}22 0448030004
=3 Resistor, 33K, 10%, 1/4W 0177920009
R2 Resistor, 10K, 10%, 1 AW 61704310005
R3 Resistor, 1 K, 10%, 1 f4W 8171560001
R4 Resistor, 150, 10%, 1/4W 0172730867
RS Resistor, 22K, 5%, 1/4W ¢G178070009
R& Resistor, 33K, 10%, 1 4w 0170890007
R7 Resistor, 100K, 18%, 14w 0170390004
RE Resistar, 150, 10%, 1 4W 0172730007
RY Resistor, 120K, 10%, 1 AW 0175160004
=3 3] Resistor, 4 1%, 10%, 1 /4W 0171060008
Ri1 Resistor, 22K, 5%, 1 AW 0172230004
R12 Resistor, 220K, 10%, 1 AW 9177780002
"i3 Resistor, 108,5%, 1 /4w ¢171180603
R14 Resistor, 22K, 5%, 1 AW 0172230004
ra i) Resistor, 220, 10%, 1 AW 0171320000
R1ls Resistor, 560, 5%, 1AW 0183200004
R17 Resistor, 470, 5%, 1 /AW G184115009
R1g Resistor, 620, 10%, 1 4W 01782106008
R19 Registor, 82, 10%, 1 AW 0184610001
R2C Resistor, 220%, 10%, 1 /aw 01771780002
RZ1 Resistor, 56, 18%, 14 W 0174290004
R22 Resistor, 22, 10%, 1 4 W 0192690001
R23 Resistor, 8.2, 10%, 1 oW 181620006
RZ4 Resistor, 39K, 10%, 4w 0178830003
R25 Resistar, 101K, 10%, 1 AW 0170410005
RZE6 Resistor, 47K, 5%, 1 4w 1707700014
R27 Resistor, 101, 10%, 1 /4w 0170410005
R28 Resistor, 6 8K, 5%, 1 AW Q174830008
R29 Resistor, } 2K, 10%, 1 /4W Q181860007
R30 Resistor, 4.7 K, 5%, 1 AW 81797704801
R31 Resistoy, 220, 10%, 1 /4W G1713200800
R32 Resistor, 220K, 10%, 1 /AW 0177780002
R332 Resistor, 22 /10%, 1 /4W 01926940001
R34 Resistor, 150, 18%, 1 AW 0172738007
R35 Resistor, 12, 10%, 1 /4W 0183180003
R36 Resistor, 4. 7K, 5%, 1 AW 01707700061
R37 Resistor, 1K, 10%, 1 4W 0171560001
138 Resistor, 6.8, 5%, 1 AW 0174810008
R3g Resistor, 220, 10%, 1 4w 4171320000
R4 0 Resistor, 10K, 10%, 1 AW 0170410605
R4 1 Resistor, 68K, 5%, 1 AW 017481006038
R4z Resistor, 6 81K, 5%, 1 4W 0174810008
R4 3 Resistor, 3.9K, 180%, 1 /4w 0178830003
a4 Resistor, 8.2%, 10%, 1 /4 W 0181620606
R4S Resistor, 22, 10%, 1 AW 0192690001
R46 Resistor, 220, 10%, 1 AW 0171326000
R4y Resistor, 220K, 10%, 1 AW 0177780002
R4 Resistor, 221K, 5%, 1 AW 0172236004
R49 Resistor, 220K, 10%, 1/4W Q177780002
150 fresistor, 47K, 10%, 1 /AW 0171060008
RS1 Resistor, 150, 16%, 1 AW 0172730087
R§2 Reasistor, 220, 10%, 1 AW §171320000
RS 3 Resistor, 10K, 10%, 1 4W 8170410005
RE4 Pot., 500, 20%, 1 /2W, PC Mount 0345980000
RSS Resistor, 10K, 10%, 1 AW 0170410005
R&§ Resistor, 1K, 10%, 1 AW 0171560001
RS7 Resistor, 22, 10%, 1 /4 W 0192690001
RS Resistor, 470, 5%, 1 AW 0184116009
R59 Resistor, 220, 10%, 1 AW 01713200090

REE SUMNAIR
SYMBOL DESCRIPTION PART NO.
RGO Resistor, 68, 10%, 1/4W Q187980003
R61 Resistor, 3100, 5%, 1/4W 0171180003
RE2 Resistor, 180, 10%, 1/4W 0175220000
R&3 Resistor, 22, 10%, 1/4W 01382690003
R64 Resistor, 12K, 10%, 1/4W Cl83180003
RG5 Resistor, 220, 10%, 1/4wW 0171320000
R66 Resistar, 22, 10%, 1/4W 0192690001
R67 Resistor, 3.3K, 10%, 1/4W 017C850007
R68 Resistor, 1.5K, 10%, 1/4w 0172470005
6y Resistor, 1.8K, 10%, 1/4wW 0178190004
RrR70 Resistor, 22K, 5%, 1/4W 0172230004
R71 Resistor, 100K, 10%, 1/4w 0170390004
R72 Resistor, 22, 10%, 1/4W 0192690001
R73 Resistor, 22, 10%, 1/A4W 0192690001
R74 Resistor, 100, 5%, 1/4W 171180003
R7S Resistor, 100, 5%, 1/4W 171180003
R76 Resistor, 100, 5%,1/4W 0171180003
Tl Not used
T2 Mot used
T3 Transformer 5024111401
TPl Connector, RF, JCM 0753600005
TRZ Connector, R?", JC 07536060005
TP3 Connector, RF, JCM 0753600005
Ul IC Linear CA3053 0448060001
uz 1C Linear CA3053 0448060001
u3 iC Linear CA3053 0448060001
Yl Crystal, 21.0000 Mz, HC-18U 5024080301
Y2 Crystat, 80,7500 Mz, HC-18U 5024080408
Terminal, Turret 525686000
wire Kit, Translator Assy. 5024080009
x1 MIxer, Broadband, Balanced 1003300086
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5024080098G PC ASSY VHF DIVIDER

i
SYMBOL DESCRIPTION paAlf SvmaL DESCRIPTION P?QL;;‘;‘AI\Z(F;.
PC ASSY VHF DIVIDER 5024095098 R38 Resistor, 2.2K, 5%, t AW 0178079002
cl Capacitor, 0.01 UF, 25 v, X55 0281620008 fi39 Resistor, 2.2 K, 5%, 1 AW 01780700059
c2 Capacitor, Feed Thru, 1500PF, 500V 0281760004 R4G Resistor, 1K, 10%, 14w 0171560001
c3 Capacitor, Fead Thru, 150GPF, 500V 0281760004 R41 Not used
o] Capacitor, Feed Thru, 1500PF, 500V 2817680004 g2 Resistor, 68, 10%, 1 4w G137960C03
c5 Capacitor, Fesd Thru, 1800PF, 500V 0281760004 R4 3 Resistor, 68, 10%, 1w 8i875604003
[ Capacitor, Fead Thru, 1500 PF, 500V 0281760004 ¥4 4 Resistor, 68,10%, 1 AW 6187960003
<7 Capacitor, Feed Thru, IS00PF, 560V 0Z81760004 R45 Resistor, 68, 16%, 1 AW 0187960003
o] Capacitor, Feed Thru, 1500PF, 580V | 6281760004 46 Resistor, 68, 10%, 1 4w 2187960003
o] Capacitor, Feed Thru, 1500PF, 500V 02817500604 R4 Resistor, 68, 10%, 1 4 W 0187960003
cle Capacltor, Feed Thru, 1560PF, 500V | 0281760004 R4R Resistor, 63, 10%, 1 /4w 9187960003
Ci1i Capacltor, Feed Thru, 1500PF, 500V 0281760004 K49 Resistor, 68,10%, 1 AW 0187950003
€12 Capacitor, Feed Thru, I508PF, 500V 0281760004 R50 Resistor, 68, 10%, 1 /4W 01879566003
Ci3 Capacitor, Feed Thru, 1500PF, 500V | 6281760004 RE1 Resistor, 68, 19%, 1 4 W 0187560003
Ccl4 Not used R52 Resistor, 22 M, 10%, 1 4w 8180950062
Cl5 Capacitor,A?PF.SOﬂv, DMI0, 5% 02949600067 R53 Resistor, 1K, 10%, 14w 9171560001
Clé Capacitor, 0.03 UF, 25V, X585 0281620008 TP1 Test Point, White 0753640007
<17 Capacitor,0.0IUF,zsv, X585 0281620008 1 1C Digital SN74008 04480746006
Cl8 Capacitor, 0.01 UF, 25V, X558 4281620008 Lz IC Digital SN748112 N 04428450003
cle Capacitor, 0.01 UF, 25V, X58 0281620008 us 1€ Digital 74 LS196 N Selected 0448250004
c26 Capacltor.3.3UF,3SV,196D 0281680001 4 IC Digital SN7401 N 0448230002
cz21 Capacitor, 0,01 UF, 25V, X558 0281620093 us iC Digital SN7400N 0448070006
22 Capacitor, 0.01 UF, 25 v, X55 4281620008 ¥ 1C Digital 74 £.5196 N Selected 0448250004
C23 Capacitor, 0.01 UF, 25 V, X558 0281620008 7 1C Digital SN7476N $448524000%
cz24 Capacitcr.D.DIUF.zs\/, X585 0281620008 ug 1C Digital SNTA0G N 04480700405
€23 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610092 g iC Digital SN7430N 0448116008
C26 Capacitor,lo{}i«"ff,soov, DMI0, 5% 0274740001 W10 1C Digitat SN74H72 N 0448090007
CR1 Diode, Signal, Sil. IN4454 G405270003 Wi 1C Digital SN7476N 4482400009
CR2 Diode, Signal, Sil. 1 Nd454 0405270603 U2 1C Digital MC4044 P 04481004002
L1 inductor, Molded, 22 UH, 5% 0650000005 U13 tC Digital SN7400 N 0448070006
L2 Inguctor, Moided, 22 Uk, 5% 0650600005 Wire Kit, VHF Divider Assy. 5024096004
L3 Inductor, Molded, 15UH, 5% 0659070006 PCB Wire Divider 5024090609
Ql Transistor, NPN, 81 2N5179 0445136008 Bracket, Feedthru 5024090403
@z Transistor, NPN, SI2N5179 0445130808
Q3 Transistor, NPN, Si 2 N4 124 0448010003 0.8 __,
Q4 Transistor, PNP, Si2N4125 0448020009 @ HSEC —
Qs Transistor, NPN, S§i2/N4124 04480L0003 e R
Rl Resistor, 56, 10%, 1 AW Gi74290004] 4V 3%y 3V
Rz Resistor, 100, 5%, 1 AW 0175180003 } i A
R3 Resistor, 820, 10%, 14w 0178210048 ’f / f T
B4 Resistor, 470, 10%, 14w 0172610001 O"WA_J\ 0.4y
K5 Resistor, 1K, 10%, I A'w 0171560001 100
R6 Resistor, 336, 5%, 1 AW 0170915008 "RBEC
R7 Resistor, 108, 5%, 1 4w 0171180003
]38 Resistor, 27K, 10%, 1 /4w (136670003
RY Registor, 1K, 10%, 1 /4 W 0371563001 200 @
R10 Resistor, 1K, 18%, 1 4w 0171560001 8 14SEC
RI1 | Resistor, 22,10%, 14w 0192690001 nSEC IR /’_\
R12 Resistor, 22, 10%, 1 4w 0192680001 = F S ¥ ’
Ri3 Resistor, IR, 10%, 14w 01715860001 .8Y 3.5V
Rl4 MNot used 4}\] _:L 3 ? _i_
R1S Resistor, 11X, 18%, 1 4w 0171560001 T T '
R16 Resistor, 11, 10%, 1/4W 0171560001 sy Oy 0.4y @
R17 | Resistor, 2.2K, 5%, 1 4w 5178070005 w 400 2 uSEC
R1g Resistor, 1K, 10%, 1 4w 0171560001 - nEEC
R19 Resistor, 1K, 10%, 1 4w 017156060} T
R20 Resistor, 1K, 10%, 14w GE71560001 @ *
R21 Resistor, 1K, 10%, 1 /4W 017186000] 3V N
R22 Resistor, 1K, 19%, 14w 01731560001 1 T :
R23 Resistor, 1K, 10%, 1 4w 0171560061 oc Lever) j {
Rr24 Not used by o4V e 10
R25 Not uged 35y ™ M SEC
R26 Resistor, 1K, 10%, 14w 0171560001 .‘L
R27 Resistor, 2.2, 5%, § AW 0178070009 T T
R28 Resistor, 2.21K, 5%, L A4W Bi78070008
R29 Resistor, 2.2 K, 5%, 1 /4w 0178676003 o.av 200
R39 Resistor, 2.2 K, 5%, 1/4W 0178070009 — B
R Resistor, 2.2, 5%, 1 /4W 0178070009 nSEC
R32 Resistor, 2.2K, 5%, 1 4W 2178070009
R33 | Resistor, 2.2K, 5%, 14w 0178070003 V.H.F. Divider Waveforms (1 A4A4)
234 Resistor, 2.2 K, 5%, 1 4w 0178070009 .
RIS Resistor, 2.2 1K, 5%, 1 AW 0178070009 Frequency Dials At 00000.0 kHz
R36 Resistor, 2. 2K, $%, 14w 0178670008
R37 Resistor, 1K, 10%, 1 4w 0171560001

PN
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5024100093T PC ASSY VHF VCO

REF
SYMBOL DESCRIPTION INAR 1] vammot. DESCRIPTION PARY o,
PCASSY VHF vgO. 5024100083 | CR13 i Diode, Hot Carrler 6465280009
cl Capacitor, 8,1 UF, 50V, X7R, 20% 0283610002 | CR14 | Diode, Hot Carrier 4405280009
2 Capacitor, 47UF, 20V, 1960 0281700001 | 5l Connector, RF, Subminiature 9753670003
C3 Capacitor, 47GPF, 100V, CD7Y, 5% 0285570005 L1 tnductor, Var, VDC 5024100701
= Capaclior, 476 PF, 160V, €D7, 8% 0285570005 L2 Inductor, Molded, 2.2 UH, 10% 0659710005
C5 Capacitor, 470PF, 100V, CDY, 5% 0285570004 L3 Inductor, Molded, 10 UH, 5% 0659570009
8 Capacitor, 470PF, 100V, D7, 5% 0285570005 t4 Inductor, Var, VCO 5024108008
c7 Capacitor, 0 01 UF, 50V, Mylar 0231560005 L5 Inductor, Molded, 2.2 UH, 16% 0659710005
ca Capacitor, Q3I3UF, 50V, Mylar 6281776000 [ inductor, Molded, 10 UM, 5% 0659570009
or] Capacitor, .33UF, 35V, 196D 0281650004 L7 inductor, var, VCQ 50241005405
. Cle Capacitor, 0.1 UF, $0V, XTR, 20% 0281610002 L8 Incuctor, Molded, 10U, 5% 0659570806
cl11 Capacltor, 22 UF, 15V, 196 D 0281630006 9 Inducter, Molded, 2.2 UH, 0% 0659710005
cl2 Capacitor, 150PF, 500V, DM1G, 5% 0293430004 L10 Inducter, Molded, 2.2 UH, 10% 0659718005
Cl3 Capacitor, 150PF, 500V, DM, 5% 0293430004 L1l Inducter, Air Wound, VGO 1250 5024101201
cl4 Capacitor, 150 PF, 500V, DM1G, 5% 0293430004 Liz Inductor, Var, VCO 5024100603
Cls Capacitor, 150PF, 300V, CD7, 5% 0280500007 113 tnductor, Air Wound, VGO 2500 5024101308
Ci6 Capacltor, 2-4PF, 200V, NPO 6284360004 L14 Inductar, Molded, 2.2 UH, 18% 0659710005
€17 Capacitor, 3.3UF, 35V, 196 5 6281680001 Y Inductor, Molded, 0,27 UH, 5% 0649390008
Cig Capaciter, 180PF, 540V, DM10, 5% 0293430004 e} Transistor, PNP, $i. 2N4126 0443020009
ci9 Capacltor, 0.14UF, 50V, X7 R, 20% 0281610002 Q2 Transistor, PNP, i, 2 N4 126 0448026009
c20 Capacitor, 7PF, 500V, DM10 0292400004 Q3 Transistor, PNP, Si, 2N4126 0448020009
2l Capacitor, 5PF, 500V, DM10 02631190008 T Transistor, PNP, SI, 2N4 126 0443020009
c22 Capacitor, 100 PF, 560V, DM10, 5% 0274740001 Qs Transistor, PNP, SI 2N4126 0448020009
c23 Capacltor, 150PF, £00V, OMI1D, 5% 3293410004 6 Transistor, N-CH, FET MFE120 0448000008
ca4 Capacitor, 150PF, 500V, OMID, 5% 10293430004 w7 Transistor, N-CH, FET MFE120 0448000008
c25 Capacitor, 156 PF, 500 v, DM10, 5% 10293430604 28 Transistor, N-CH, FET MFE]20 3448000008
{13 Capacitor, 150PF, 300V, CD7, 5% 0280%008007 Q9 Transistor, NPM, Sj, 2NE170 0445130008
c27 Capacitor, 3-15PF, 200V, N§50 102857100401 W Transistor, NPN, Si, 2N5179 0445130008
c28 Capacitor, 0,1UF, S0V, X7 R, 20% 19281610002 ari Transistor, NPN, 51, 2N5179 04453130008
c29 Capacltor, 3.3UF, 35V, 185D 1h281680001 | 2z Transistor, NPM, $i. 2N5179 0445130008
c30 Capacitor, 158PF, 500V, DMLS, 8% 0283420004 E g8 Resistor, 27, 19%, L AW 817285000¢
€31 Capacltor, 7PE, 500V, M0 9292400004 | a2 Resistor, 100, 5%, 14 W 0171180003
c32 Capacitor, 13 PF, 540V, DMIG, 8% 0260300004 3 | Resistor, 18K, 10%, 1 4w 0173196004
C33 Capacltor, 100PF, 500V, TM1D, 5% 102747400018 =4 . fasistor, 56K, 10%, 14w 0180360008
c34 Capacitor, 150PF, 500V, 3M10. 3% j0293430064 25 | Resistor, 360, 5%, 1 /4W 0183200004
€35 Capacitor, I50PF, 500V, SMIG, 5% (9293430004 1) R t mesister, 180, 50%, 1 AW 0175220000
C26 Capagitor, }50PF, 300V, DM1Y, 5% 16293430004 ¢ W | Resistor, 13K, 10%, 1 4w i B1781240004
3y Capacitor, 150PF, 300V, CD7, 5% 19280900007 £y | Resistor, 5.5 K, 10%, 1 /4w f9183060008
C38  [Capacitor, 3-15PF, 200 V, N650 foza5710001 Bt Resistor, 560, 5%, 1 4W 183200004
ek Capacitor, 3.3UF, 35V, 196 1 inz8163000: R10 Resistor, 180, 10%, 1 4 W 0175220000
<40 Capacitor, I50PF, 500V, DMI1§, 5% 10293430004 P11 Resistor, 1 8K, 10%, AW 0178190004
c43 Capacitor, 7PF, 500V, O5MI0 2292400004 12 | ;esistor, 97K, 5%, 1 4w 1170774061
c4z Capacitor, 1§ FF, 500V, DMIG, 5% N260300004 R13 1 Resistor, 47K, 5%, 1/4W 5170776001
C43 Capacitor, 0 1 UF, 50V, X7 R, 20% ie281510002 R4 | Resistor, 18K, 10%, 14w 178150604
C44 Capaciter, 100PF, 500V, GMID, 5% ‘0274740001 13 iReSISTOF, 4.7 K, 5%, 1 AW §170770601
C45 Capacitor, 0 01 UF, 25V, X55 02831620008 8] Resistor, 4.7 K, 5%, 1 4W Q173770001
C45 Capacitor, I8PF, 500V, DMLO, 5% GZ6G200004 Al7  ; Resistor, 18K, 10%, 1 Mw 0178190004
c47 Capacltor, 6.01 UF, 25V, X55 16281620008 ®13 Resistor, 47K, 5%, 1 AW 0170700001
Cds Capacitor, 3.3PF, 1000 v, NPO :0262240909 A19 Resistor, 4.7K, 5%, 1 /4w 0170770061
C49 Capacitor, 0.01 UF, 25V, X535 9281520008 R20 Resistor, 13.7K, 1%, 1/8W 0196230004
50 Capacitor, 6PF, 1000V, NDO 3250360004 =22 Resistor, 137K, 1%, 18w 31946230004
C51 Capacitor, 0. 1UF, 50V, X7 R, 20% 0281610002 332 Fasistor, 6 814, 1%, 1/8wW G1963500090
c52 Capacitor, 150PF, 500V, DM10, 5% 02934340084 A23 Resistor, 3.3K, 10%, 1 4w 5170890007
cs3 Capacitor, 0. 31 UF, 25V, X585 B281620008 =24 Resistor, 1K, 10%, 1 AW 0171560001
C54 Capacltor, 150PF, 500V, DMIO, 5% 4293430004 EFE] Reslstor, 475, 1%, L /BW 0196510001
€538 Capacltor, 0.1 UF, 50V, X7 R, 20% 10281610002 M25 i Resistor, 10K, 10%, 1 AW 03170410005
C56 Capacitor, 100PF, 500V, DM10, 5% 0274740001 RET | Resistor, 2670, 1%, 1 AW 0136730007
cs7 Capacitor, [50PF, 300V, DMIG, 5% 9293430004 A28 Rasistor, 27, 10%, 1AW 0172550001
cs8 Not used i i R25 | Resistor, 4.7, 5%, 14w ¢170770001
c59 Capacltor, 0.0 1 UF, 25V, X55 in231620008 ! Ri3 ! Resistor, 37, 10%, 1AW [0172580001
60 Capacitor, 150PF, §G0V, DM10,5% 9293430004 | :Reﬁﬂond.TK,S%,iidw {61707700801
cRl Dlode, Signal, Si. 1 N4454 405270003 | [ Rasistor, 100K, 0%, 14 W Ygi70320009 |
CR2 Ciode, Signai, Sil, 1 N4454 D405270003 i %Reﬂﬁor,4?K.;G%,1ﬁzw 0371050008
CR3 Olode, Varicap Mv2104 0495320008 | PResistor, 1K, 10%, 14w WITISE0GOY
CR4 Diode, Varicap MV2104 9405232008 || ; istor, 220, 10%, 1 4w 0171326000
CRS Diods, Hot Carrler 2405230009 "pesistor, 27, 0%, 1AW 3172820001
CR6 Diode, Hot Carrier 405286009 Faosistor, 4,7 K, 3%, 1 AW 0178770001
CR7 Dlode, Varicap MV 2104 losos330006 Resigtor, 27, 10%, 1 /4W 0172540001
CR2 Diode, Varicap MV 2104 10405330006 Resistor, .75, 5%, 1 (AW 0170770001
CRY Dlode, Hot Carrier 0445280009 Reslstor, 100K, 10%, 1 /4 W 0170330004
CR10. |Diode, Mot Carrier 0405280004 Reslstor, 47K, 10%, 14w 0171050008
CR11 |Diode, Varleap Mv2103 0405320001 Resistor, 1K, 10%, 1 /4 W 0171560001
CRIZ  IDiode, Varlcap MV2103 0405320001 Resistor, 220, 10%, } /4 W 0173320000
Resistor, 27, 10%, 1/4W 01725%0001

REF
3¥YMBOL

DESCRIPTION

SUNAIR
PART NO.

i

R85
R46
47
R4 8
R49
=E0
R51
Rs2
R53
RS54
R55
256
387
R58
R59
160
RE L
RE 2
R63
6 4
R65
T

T2

Resistor, 47K, 5%, 1 4 W
Resistor, 27, 18%, 1 AW
Resistor, 4.7 K, 5%, 1 AW
Rasistor, 47K, 10%, 1 AW
Resistor, 1K, 10%, 1 /4W
Resistor, 108K, 10%, 1 AW
Resistor, 220, 10%, 1 4w
Resistor, 10, 5%, 1 AW
Rasistor, 6§ .83K,5%, } AW
Resgistor, 3.3, 10%, 14w
Resistor, [ 8%, 10%, I AW
Resistor, 220, 16%, 1/4W
Raeslstor, 58K, 5%, § AW
Resistor, 3.3K, 10%, 1 AW
Resistor, 1.8, 10%, 1 4 W
Resistor, 37, 10%, i AW
Rusistor, 10, 8%, 1 AW
Resistor, 220, 10%, I /4w
i Resistor, 22, 10%, 1 4w
Resistor, 100, 5%, 1AW
Resistor, 100, 8%, 14w
Transformer

Transformer

017077006}
0172590008
0170770004
0171060008
0171566001
6170390004
171320009
177160004
0174310008
Y6170890007
jor78180004
(BE71320000
0174810008
0176390007
0178190004
0172590001
0177160004
0171320000
3192690001
2171180803
3171180003
5024111401
5024101103

N

i, TO POIN
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GROUND CONMNECTIONS
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NOTES

LLUNLESS OTHERWISE SPECIFIED:
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50240115978 PC ASSY MOTHER BD.SYNTH.

EF REF SUNAIR
SYF:«GBOL_ DESCRIPTION Pi%'\;ﬂg. SYMBOL DESCRIPTION PART NO.
BC ASSY MOTHER BD. SYNTH. 50240115497
Cl Capacitor, 0 01 UF, 25V, X585 0281620008 L2 Inductor, Motded, 6§.8UH, 10% GE522000061
2 Capacitor, 0.01 UF, 28V, XE5 0281620008 -3 Inductor, Molded, 47 UH, 5% $B52680063
C3 Capacitor, 0. 01 UF, 25V, X558 0281626008 Ql Transistor, PNP, Si2N4 126 6448020009
C4 Capacitor, 0 Q1 UF, 25V, X535 0281620008 Q2 Transistor, NPN, Si.2MN4124 0448010003
cs Capacitor, 22UF, 18V, 196D 0281690006 Rl Resistor, 180, 16%, 1 /4 W 0175220000
Cé Capagitor, 001 LIF, 25V, X558 p28l1620008 R2 Resistor, 10K, 10%, 1/4wW 0170410005
c7 Capacitor, 22UF, 15V, 196D 0281690006 R3 Resistor, 10K, 10%, 14W 0170416005
[ Capacitor, J5UF, 15V, 1360 ¢281720002 R4 Resistor, 33K, 10%, 14w 01774820009
ca Capagitor, 47 UF, 20V, 196D p28i740001 RS Resistor, 22K, 5%, 1 AW 0172230004
CR1 Dlode, Signal, S11. 1 N4454 H 0405276003 6 Resistor, 47K, 10%, 14w 0171060008
CR2 Diode, Signal, SH. 1 NE454 b 0408270003 27 Resistor, 324, 5%, 1 AW 0170930008
LR3I Diode, Signal, 5il. 1 N4454 ¢448278003 Rg Resistor, 10K, 10%, 1w 1 0170410005
CR4 Diode, Signal, Sil. 1N3454 9435270003 R9 Resistor, 3.3K, 10%, 1 AW i 170890007
GRS Dicde, Slgnal, 5il. 1 M4454 0405270003 R10 Resistor, 22K, 5%, 1 4W G172230004
J1 Connecter, RF, Subminlaturs 0753630008 A1l Resistor, 10K, 10%, 14w 31704100205
[ Inductor, Molded, 6 .8UH, 10% 0652200062 Connector, PC, 12 Pin Femate 8753610001
Conpecter, RF, Subminiature 4753630001
Key, Potarized, Connector 0753620005|
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5024110099M PC ASSY VHF MIXER A e

REF ’ EF
SyMBOL DESCRIPTION pi%rjlr'qr\i:gv SYF:ABOL DESCRIPTION Piug_'q,ig‘

PC ASSY VHF MIXER s024110099 CRE Mot used (
cl Capaciter, 0.01 UF, 25V, X55 0281625008 CR7 Not used '
c2 Capacitor, 0.001 UF, 100V, X5E,10% 0282080007 CR3 | Diode, Zener IN32278 0405250002
c3 Capacitor, 0,861 UF, 25V, X55 0281620008 CRS Not used
C4 Cébacitor,0.00IUF,IOO V, XSE,10%;, |c2sz2c30007 CR1C | Not used
cs Capacitor, 2000PF, 500V, DMI%,2% | 0281410003 CRil | Mot used
ol Capacitor, 3300PF, 500V, DM19,2% | 0281250005 CR12 | Not used
cr Capaciter, 2700 PF, 500V, DMI9, 2% | 0261240001 CR13 | Diode, Signal, Sil. 1N4454 0405270003
cs Capacitor, 1500PF, 500V, BMi9,2% | 0251270007 CR14 | Diode, Signal, Sil, 1N4454 0405270003
cg Capacitor, 1800 PF, 580V, DM1%, 2% 0281300003 FLI Filter, Crystal, 81,25 MHz 5024110501
Clo Capacitor, 75 PF, 500 v, DMIS§, 2% 02831110600 (] Inductor, Molded, § .8 UH, 5% 065210002
cl Capacitor, 56 PF, 580V, DMIS5, 5% 0274620006 2 inductor, Molded, §2 UH, 5% 0652700004
cl2 Capacitor, 150PF, 500V, DMIS, 5% 0274980002 L3 inductor, Molded, 15 UH, 5% 0659070006
C13 Capacitor, Z460PF, 500V, DM19,2% 10286980001 14 Inductor, Molded, 8.2 UH, 5% 0652060005
cl4 Capacitor, 3300PF, 500V, DMI9, 2% |0281250006 LS inductor, Molded, 4.7 UH, §% 0651910005
Cl5 Capacitor, 12606PF, 500V, DM19, 2% 0281030006 L6 Inductor, Molded, D.22 UM, 5% 0650620003
Ci6 Capacitor, $10PF, 500V, DM, 2% 0281450005 LT Inductor, Molded, 6.27 UH, 5% 0649390008
ci7 Capagitor, 2000PF, 500V, DMI9, 2% (0281410003 (I Inductor, Molded, 4.7 UH, 5% 0651910005 sv?n?:og DESCRIPTION piUR;:"Arjzg
c18 Capacitor, 012 UF, 50V, Mylar 0281780005 Ly inductor, Molded, 1.8 LH, 5% 0652440002 :
cl9 Capacitor, 20 PF, 500V, DMI0, §% 0260420000 Lio Inductor, Molded, 6 .68 UH, 5% 0651770009 R 36 Not used
c20 Capacitor, 100PF, 500V, DMI0, 5% 0274740001 L1t Inductor, Molded, §.68 UH, 5% 0651770009 R37 Resistor, 10, 5%, 1/4W 0177160004
c2i Capacitor, 1UF, 50V, 1980 280910002 L1z inductor, Molded, 2.2 UH, 5% 0649890001 238 Resistor, 27, 10%, 1/4W 0172590001
cz22 Capacitor, 0,01 UF, 25V, X55 g281620008 i3 Inducter, Molded, 2.2 UH, 5% 0642880001 R39 Resistor, 2.2K, 5%, 174w GC178G70009
€23 Capacitor, 5.01 UF, 25V, X55 0281620008 L4 Inductor, Molded, 8.82 UH, 5% 0652320007 R4GQ Resistar, 100K, 10%, 1/4W 0170300004
€24 Capacitor, §.01 UF, 25V, X§% 0281620008 116 tnducter, Molded, §.56 UH, §% 0649530004 f41 Resistor, 10K, 10%, 1/4W 0170410008
crs Capacilor, 6.1 UF, 50V, X7 R, 20% 6281610002 Li6 tnductor, Moided, 3.9 UM, 5% 0650480007 RaG2 Mot used
C26 Capacitor, 0.001 UF, 100V, XS5E,10% 0282083007 L7 Inductor, Moided, 3 9UH, 5% 0850480007 R43 Not used
c27 Capacitor, 0,61 UF, 25V, X55 0281620008 L18 inductor, Moided, 3.9 UH, 5% 0650480007 R44 Resistor, 2,7K, 10%, /4w 0186670001
c28 Capacitor, 47UF, 20V, 1960 0281700001 Lig tnductor, Moided, 3.9 UH, 5% 06506480007 R45 Resistor, 2.7K, 10%, 1/4wW 0186670001
c29 Capacitor, 47 UF, 20V, 196D 0281700001 L20 Inductor, Motded, 3.9UH, 5% 0605480007 Ra7 Resistor, 470, 10%, 1/4W 0172610001
c30 Capacitor, 0,01 UJF, 25V, X5% 5281620608 Lzl tnductor, Moided, 3.9 UH, 5% 0605480007 48 Resistor, 10K, 10%, 1/4W 0170410005
31 Capacitor, 0.33UF, 15V, 198D 0281656004 L22 tnguctor, Moided, 3.9 UH, §% 0605480007 R4S Resistor, 68, 10%, 1/4W 0187960003
C3z Capacitor, 0.01 UF, 25V, X558 0281620008 al Transistor, NEN, Si, 2 N3BE6 0448140004 R50 Resistor, 22, 10%, 1/4W 0192690001
c33 Capacitor, 11U, 35V, 196D 0281660000 Qz Transistor, N-CH, FET 40673 0447450000 R51  IResistor, 22, 10%, 1/aW 0192690001
Ci4 Capaciter, 0 .01 UF, 28V, X558 0281620008 G3 Transistor, NPN, Si. 2N5179 0445130008 Ti Transformer, Input 5024110706
C35 Capacitor, 0.001 UF, 100V, X7 R, 20% [0281630003 Q4 Transistor, NPN, Si, 2N4)2¢ 0448010003 T2 Transformer 5024111401
C3& Capacitor, T UF, 80V, 198D 6280930052 Qs Transistor, NPN, 5i.2N3179 0445130008 T3 Transtormer, RF Amp 5024110803
c37? Capacitor, 226PF, 500V, DM15, 5% ¢285550002 Q6 Transistor, N-GH, FET 40673 0447450000 T4 Not used
C38 Capacitor, 220 PF, 500V, DMI5, 5% 4285950002 Q7 Transistor, N-CH, FET 40673 0447450000 TS Not used
39 Capacitor, D.0LUF, 25V, X5§ 0281620008 e Transistor, NPN, SIL 2NS179 0445130008 T6 Transtormer 5024110901
C40 Capacitor, 220 PF, 540V, DMi5, 5% 0285950002 R1 Resistor, 2.2 K, 5%, 1 AW 0178070008 T7 tnguctor 50241104048
Ca1 Capacltor, 24 PF, 350V, NPO 42682206000 R2 Resistor, 15K, 10%, 1 4w 03172470005 T8 Inductor 5024110404
Cc4z Capacitor, 220PF, 500V, OMI15, 5% 0285950002 R3 Resistor, 27, 10%, 1 /AW 0172530003 T9 Not used
c43 Capacitor, 220 PF, 500V, DMLS, 5% 0285950002 R4 Resistor, 10,5%, 1 AW 0177160004 T10 Transformer 5024110901
44 Capacitor,’2 8 PF, 350V, NPO 0268220000 RS Resistor, 120, 10%, 1 AW G:86550006 T1t Not used
c45 Not used RE Resistor, 10K, 10%, 1 AW 010410008 X1 Mixer, Broadband, Balanced 1003300006
Cd6 Capacitor, 10PF, 500V, DM10 0259830003 R? Resistor, 47, 10%, 1 /4w 01753600012 X2 Mixer, Broadhand, Batanced 1003300006
Ca7 Capacitor, 47PF, 500V, DM10, 5% (6294960007 RE Resistor, 160K, 10%, 1 AW 0170¢3300064 Wirekit, VHF Mixer Assy. 5024110005
c4g Capacitor, 0.1 UF, 50V, X7R, 20% 0281610002 Ry Resistor, 820, 10%, 1 AW 0178210065 Shield Can 5024111001
C4g Capacitor, 0,1 UF, 50V, X7R, 20% 6281610002 RIO Resistor, 820, 10%, } AW 0i78zl000% Shield Can 5024111109
C50 Capacitor, 33PF, 500V, DMI1C, §% 0260780006 R11 Resistor, 1.5K, 10%, 1/4wW 0172470005 Shield Can 5024111206
51 Capacitor, 220PF, 500V, DMI15, 5% 0285950002 R12 Resistor, 2.7K, 10%, L/Aaw 0186670001 Shield Can 5024111303
52 Capacitor, 0 01 UF, 50V, X7 R, 20% 0281610002 R13 Resistor, 2.7K, 10%, 1/4W 0186670001
C53 Capacitor, 0 0T UF, 50V, X7 R, 20% 0281610002 R14 Resistor, 560, 5%, 1 /AW 0183260004
C54 Capacitor, 0. 01 UF, 50V, X7 R, 20% 6281610002 Ris Resistor, 220, 10%, 3 /AW 0171320000
C55 Capacitor, 1OPF, 500V, DM1Y 0259830003 R16 Pot,, 500, 20%, 1 /2W, PC Mount 0345980000
C56  |Capacitor, 47PF, 500V, DML0, 5% 6294960007 R17 | Resistor,560,5%, 1 /AW 0183200064 =
Cs7 Capacitor, 33PF, 500V, DMID, 5% 6260780006 R18 Resistor; 1.2%, 10%, 1 4w 0181860007 i ST L
c58 Capacitor, 0.1 UF, 50V, XTR, 20% 0281610002 R1g Resistor, 4.7 K, §%, 1 4 W 6170770001 ;EL’I:.\
59 |Capacitor, 0.1 UF, 50V, X7 R, 20% 0251610002 R20 | Resistor, 6§ 8K, 5%, 1MW 0174810008 J\‘-_Eflfi:-‘ -
C60 Capacitor, 220PF, 500V, DM15, 5% 0285950002 R23i Resistor, 11, 10%, 1 AW 0171660003 &
c61 Capacitor, 228 PF, 500V, DM15, 5% 0285350002 R22 Mot used
cé2 Capacitor, 250 PF, 500V, DMI1§, 2% 0281100604 R23 Not Used
Ch3 Capacitor, 43PF, 500V, DMIO0, 5% 0260800007 Rz4 Not used ’

CH4 Capacitor, 4 30 PF, 580V, DM15, 5% 0289590001 R2% Resistor, 470, 10%, L AW 0372610001 e Lo
65 Capacitor, 130 PF, 500V, DMI5, 2% 62810100656 226 Not used sy T \".Z
C66 Capacitor, 200PF, 500V, OML5, 5% 5258040008 R27 Resistor, 2.7 K, 10%, 1/4W 0186670001 TUEERR ( .
ce7 Capacitor, 220PF, 500V, DMLS, 5% 0285950002 R28 Resistor, 2. 7K, 10%, 1 AW 0126670001 - e
C68 Capacitar, 220PF, 500V, DMLS5, 5% 0285950002 R29 Resistor, 56, 10%, 1 /4W 0174290004 -

o3 Capacitor, 220PF, 506V, DMI15, 5% 0285850002 R30 Resistor, 2.2 1, 5%, } AW 0178870009 %N i ._‘_-J\_'_E_};,‘

CR1 Diode, Signal, Sil. 1N4454 0405270003 R31 Resistar, 10K, 10%, 1 4w 0170410005 b e i i e ed -

CRP Diode, Zener INS227B 0405250002 R32 Resistor, 100K, 10%, 14w 0170350004 s

CR3 Dicde, Signal, Sil. 1 N4454 0405270003 R33 Resistor, 10, 5%, 1 AW 0177160004

CR4 Mot used R34 Resistor, 27, 10%, 1 /4w 01725949001

CRS Mot used R3s Resistor, 820, 10%, 1 AW 0178210005
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QU4 L0UB4C, PC ASSY IF FILTER W/FILTERS

SvmBoL DESCRIPTION A B BRI DESCRIPTION
PC ASSY IF FILTER W/Q FILTERS 5024120191 CRID | Diode, Signat, $il. } N4454

Cl Capacitor, 0,01 LIF, 25V, X58 0281620008 CRI1 | Dicde, Signal, Sil, 1N4454
cz Capacitor, 0.01 UF, 2§V, X55 0281620008 CR12 | Diocde, Signal, SH. 1 N4454
C3 Capacltor, 0.01UF 25V, X535 0281620008 CR13 | Diode, Signal, Sil. I N4454
4 Capacitor, 0.0 UF, 25V, X558 6281620008 CRi4 | Diode, Signat, Sif. 1N§454
s Capacitor, 6 .01 UF, 25V, X5% 8281620008 GRS | Diode, Signal, Sil, I N4454
cs Capacitor, 0 01 UF, 25V, X585 0281620008 CRL6 | Dicde, Signal, Sil, 1N4454
c7 Capacitor, 10#E, 800V, DM 4258830003 CR17 | Diode, Signal, $il, 1 N4454
cs Capacitor, 0. 01 UF, 25V, X55 0281620008 CRI8 | Diode, Signal, Sit, 1N4454
o Capacitor, 68 UF, 15V, T358 0296540008 FLI1 Filter, Crystal, LSB, 10.5 MHz
cie Capacitar, .01 UF, 25V, X558 9281620008 FlLz Filter, Crystal, AM, 10.5 MHz
Cli Capacitor, 0 01 UF, 25V, X585 0281620008 FL3 Filter, Crystal, USB, 16.5 MHz
cl2 Capacitor, 0.8} UF, 25V, X558 0281620008 L.l Inductor, Molded, 150 UH, 5%
C13 Capacitor, 1S UF, 15V, 196D 0281720002 Lz Inductor, Molded, 150 UM, 5%
Ci4 Capacitor, 6,01 UF, 25V, X55 0281620048 L3 fnductor, Var, 3.30UH
G5 { Capacitor, B.0LUF, 25V, X535 c281620008 L4 Inductor, Var. 3.30UH
Cig Capacitor, 0.0 1 UF, 25V, X55 0281620008 L5 Mot used
17 Capacitor, 0.01 UF, 25V, X55 0281820008 L& Inductor, Molded, 150 UH, §%
Cc1% Capacitor, 0,01 UF, 25V, X58 0281620008 L tnductor, Moided, 150 UM, 5%
c2o Capacitor, 6.01 UF, 25V, X55 0281620008 L8 inductor, Motded, 22 UH, 5%
[or-¥ Capacitor, 8.01 UF, 25V, %55 0281620008 13 Inductor, Molded, 22U, 5%
[y Not used Lio Inductor, Molded, 22 UH, §%
C23 Not used [ Inductor, Molded, 1.5 Uk, 5%
C24 Not used 112 Inductor, Melded, §.5 UK, §%
€25 Capacitor, 0 .01 UF, 26V, X55 0281620008 Li3 Inductor, Molded, | 5UH, 5%
€25 Capacitor, 0.01 UF, 25V, X558 0281620008 114 Inductor, Molded, 1.5 UM, 5%
G286 Capacitor, 8 01 UF, 25, X55 0281620008 L15 indyctor, Molded, 1.5UH, 5%
c27 Capacitor, 0 .01 UF, 25V, X565 0281626003 L16 Inductor, Molded, 1.5UH, 5%
cz8 Capacitor, 0.1 UF, 50V, X7R, 20% 0281610602 Qi Transistor, NPN, i, 2 N4 124
28 Capacttor, D.1UF, 50V, X7R, 20% 0281610002 @z Transistor, NPN, Si, 2N§124
c3o0 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 Gi3 Transistor, NPN, 5i. 2MN4124
C31 Not used Q4 Transistor, NPN, Si. 284124
C.’i? Not used Rl Resistor, 100, 5%, 1 4w
C33 Not used R2 Resistor, 27, 10%, 1/4wW
C34 Capacitor, 0.0 UF, 25V, X585 0281620008 R3 Resistor, 470,5%, 1 /AW
€35 Capacitar, 0. 0L UF, 25V, X58 0281620008 R4 Resistor, 106, 5%, 1/4W
<36 Capacitor, 0,01 UF, 25V, X55 02516200038 RS Resistor, 1K, 10%, 1/4Ww
37 Capacitor, 0.0l U# 25V, X5% 0281620008 RE Resistor, 18, 10%, 14w
c38 Capacitor, 8.01 UF, 25V, X5§ 0281620008 R7 Resistor, 1K, 16%, 1 /AW
39 Capacitor, 0.01 UF, 25V, X55 0251626008 "8 Resistor, 1.5K, 10%, 1 /4 W
c40 Capacitor, 0.0 UF, 25V, X55 0281620008 Q9 Resistor, 8.2 K, 10%, 1 AW
cal Capacitor, 0 .01 UF, 25V, X585 0281620008 R10 Resistor, 4 7K, 5%, 1 AW
Ca2 Capacitor, (.01 UF, 25V, X55 0281620008 Rl Resistor, 220, 10%, 1 /4 W
ca3 Capacitor, 0.01 UF, 25V, X5§5 0281620008 R12 Resistor, 8.2K, 10%, 1 AW
Ch4 Capacitor, 0.0 1 UF, 25V, X55 0281620008 R13 Resistor, 4.7 K,5%, 1 4w
C45 Capacitor, 0 .41 UF, 25V, X55% 2851620008 R14 Resistor, 820, 10%, 14 W
a6 Capacitar, 220 PF, 506V, DM15,5% 0285950002 Ri3 Resistor, 27, 10%, 1 4w
caT Capacitor, 0.01 UF, 25V, X545 0281620008 R16 Resistor, 330, 6%, 1AW
c48 Capacitor, .01 UF, 25V, X535 0281620008 R17 Resistor, 330, 5%, 1/4W
cag Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R18 Resistor, 22, 10%, } 4w
C50 Capacitor, .01 UF, 25V, X585 Q281626008 R19 Resistor, 1K, 10%, 1 /4w
51 Capacitor, 82 PF, 500V, DMI10, 5% 0262120003 R20 Resistor, 56, 10%, 1 4w
[ol:¥ Capacitor, 36 0PF, 5§00V, DMLS, 5% 0275150603 R21 Mot used
c53 Capacitor, .01 UF, 25V, X85 0281620408 Rz2 Not used
c54 Capacitor, 220PF, 500V, DM15, 5% 0285950042 R23 Not used
55 Capacitor, 0,01 UF, 25V, X55 0281620008 R24 Resistor, 10K, 10%, 1 4w
C56 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R25 Resistor, 104, 15%, 1 4W
€57 Capacitor, 0.01 UF, 25V, X55 0281620008 R26 Resistor, 10K, 10%, 1 4 W
C58 Capacitor, 82 PF, 500V, DMI0, 5% 0262120003 Rz 7 Resistor, 1K, 10%, 1AW
C5% Capacitor, 36 0PF, 500V, DM15, 5% 0275150603 R2g Resistor, 11K, 10%, 14 W
C60 Capacitor, 0.001UF, 100V, X5, 10% 0282080007 R29 Resistor, 1K, 10%, 1/4wW
61 Capacitor, 68 UF, 15V, T368 0296540005 R30 Resistor, 1.5K, 10%, 1 4w
Ce2 Capacitor, 0.0 UF, 25V, X55 ¢281620008 R31 Resistor, 10K, 10%, 1 /4 W
63 Capacitor, 0,01 UF, 25V, X558 0281620008 R3I2 Resistor, 1K; 16%, 1 4 W
Cé4 Capacitor, 0.01 UF, 25V, X5§ 0281620008 R33 Resistor, 11K, 10%, 1 /4w
a3 Capaciter, 76PF, 500V 6284340009 R34 Resistor, 11, 10%, 1 /4w
CR1 | Diode, Signal, Sil, 1 N4454 0405270003 R35 Resistor, 1K, 10%, 1 /4w
CR2 Diode, Signal, 5il. 1N4454 0405270003 R36 Resistor, 1K, 10%, 1 /4w
CR3 | Diods, Signal, Sil. 1NM4454 0405270003 R37 Resistor, 1K, 10%, 1 /4w
CR4 Dicde, Signal, Sil. 1N4454 0405270003 ‘R38 Resistor, 1K, 10%, 1 /4W
CR3 Dicde, Signatl, Sit 1 MN4454 0405270003 39 Resistor, 10, 5%, 1 AW
CRE | Diode, Signat, Sil 184454 0405270003 R4g Resistor, 16K, 10%, } 4w
CR7 | Diode, Signal, 5il LN4454 0405270003 R4 1 Resistor, 1K, 10%, 1 /4w
CRE Diode, Signal, Sil, 1N4454 0405270003 R42 Resistor, 106, 5%, 1 AW
CReg 0405270003

SUNAIR
PART NO.

0405270003
0405270003
04085270003
¢405270003
04085270003
04052700483
0405270003
4405270003
0405270003
0818250003
0818270004
3818260009
06591380001
0659140001
0647930005
0674830005

0659190001
0659190901
0650000005
0650000005
G65000G00S
0643276002
0649270002
0549210062
0644270002
0649270002
0649274002
6448010003
0448010003
0448010003
0448010003
0171180003
0172590001
018411¢009
0173118G003
0171560001
01845900061
017156000%
0172470005
G181620006
¢1707700461
0i71320000
0181620006
0170770001
0178210005
4172590001
¢1709:0008
0i70910G038
01926406001
0171560061
0174290004

0370410005
¢170410805
6170410005
6171560001
03171550001
03171560001
0172470005
0170418005
01715600013
0171560001
0171560001
0171560001
0171560001
0171560001
0173156006)
0177164004
01746410005
0171560001%
¢171180003

tse {r 3 ) ¢

Cusa OPERAT |o~)

REF
N bescarpTion SN
R43 Resistor, 100, 5%, 1 /AW G171180003
R44 Resister, 160, 5%, 14w C171184003
R44 Not used
R46 Resistor, 2,71, 10%, 1 /4 W 01864670001
R4 7 Resistor, 10K, 10%, 1 /4w 01704310005
R4 8 Resistor, 5.6 K, 10%, 1 AW 0183060008
R49 Rasistor, 10, 5%, 1 4w 0177168004
R50 Resistor, 560, 5%, 1 AW 0183200004
r51 Resistor, 100, 5%, 1 4 W 01711806803
RS2 Resistor, 4,71, 5%, 1 4W 0170770001
RE3 Resistor, 3.9K, 10%, 1 /4w G17883G003
R54 Resistor, 56, 10%, 1 4w 0174290004
R55 Resistor, 100, 5%, 1 AW 0171180003
RSE Resistor, 56, 10%, 1 AW 0172430004
RS7 Resistor, 2.71<, 10%, 1 AW GlBE67000]
R58 Resistor, 5,614, 10%, 1,/4W 8183065008
R5¢ Resistor, 109, 5%, 1 4w 0171180603
Ré 0 Resistbf,loo,s%,iﬁw 0171180003
RE1 Resistor, 10,5%, 1 /4w 0177160004
Ré 2 Resistor, 27, 10%, 1 4w 01725948001
RE6 3 Resgistor, 27,10%, 14w 0175290001
R6 4 Resistor, 27, 10%, 1 AW 0175290001
R65 Resistor, 150, 10%, 1 /4 W G172730007
R66 Resistor, 470, 5%, 1 AW 0184116009
R&7 Resistor, 159, 10%, 1 4w Q1727300607
RE 8 Resistor, 27,10%, 14w 0172580001
Ul IC Linear CA2053 0448060001
U2 IC Linear CA3053 0448060001
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ALL DIODES ARE TYPE IN4454 '
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RESISTORS IN OHMS, 4 W ol ‘ ¥ Qf B
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5024140095M PC ASSY AUDIO

REF REF SUMNAER
SYMBOL DESCRIPTION pi%’;{“{:g. SYMBOL DESCRIPTION PART NO.
PCASSY AURIO 502414009517 R8 Resistor, 6 81, 5%, 1/4W 0174810008
Ci Capacitor, 4TUF, 20V, 196D 02817000601 RS Resistor, 18, 10%, 1 AW 0184550001
c2 Capacitor, 0.01 UF, 25V, X65 0281620008 R1O Resistor, 680, 10%, 14w J176630007
C3 Capacitor, 0,01 UF, 25V, X55 0281620008 R11 Resistor, 22K, 5%, 1 AW 0172230004
C4 Capaciter, 0.01 UF, 25V, X558 0281620008 Rlz2 Resistor, 31, 5%, 1 4w 6137180001
C§ Capacitor, 0.01 UF, 25V, X55 0281620008 R13 Resistor, 1 5K, 10%, 14w 6172470005
cs Capacitor, 6.01 UF, 25V, X55 0281620008 R4 ‘Resistor, 120, 10%, 1 AW 0186550006
c? Capacitor, § 01 UF, 25V, X558 0281620508 Ris Resistor, 181K, 10%, 1 4w 3178150004
ot} Capacitor, 0.0 UF, 25 v, X558 0281620008 Rlé Resistor, 331K, 10%, 1 4W 0177920009
o} Capacitor, 0 .01 UF, 25V, X585 0281620008 R17 Resistor, 120K, 10%, 4w 0175100004
Cio Capacitor, I5UF, 20V, 1980 0280920008 R18§ Resistor, 821K, 10%, 14w 0181620006
Cil Capacitor, 68 UF, 25V, T368 062821506005 R19 Resistor, 100, 5%, 1 4w 0171180003
Cle Capacitor, 2Z0PF, 500V, DM15, 5% 0285950002 R2¢ Resistor, 1K, 10%, 1 4w 0171564001
C13 Capacitor, 0 .01 UF, 25V, X55 0281620008 R21 Resistor, 39K, 10%, 1 /4w 4178830603
Cla Capacitor, 15UF, 20V, 198D 0280920008 Rz2 Resistor, 1,240 10%, 1 4w 0181860007
Cls Capacitor, .03 UF, 25V, X55 0281620008 R23 Resistor, 120, 10%, 1 4w 0186550006
Cie Capeciter, 0.01 UF, 25V, X55 0281620008 R24 Resistor, 560, 5%, 1AW 0183200064
C17 Capacitor, 0.01 UF, 25V, X5% 0281620008 R25 Resistor, 56, 18%, 1/4wW 01742306004
Cls Capacitor, 68 UF, 25V, T368 N2g2150803 R26 Resistor, 22K, 5%, 1 /4w 2178070009
Ci9 Capacitor, 0.0 1 UF, 25V, X55 0281620008 R27 Resistor, 220, 10%, 1AW Gi7132¢000
[or1] Capacitor, 15UF, 20V, 198D 02809200868 R28 Resistor, 15K, 10%, 1 4W 6171820002
cz1 Capaciter, 0. 01 UF, 25V, X55 0281620008 R29 Resistor, 8.8, 5%, 1 4 W 0174810008
ca22 Capacitor, 0.01UF, 268V, X55 0281620008 R30 Resistor, 2.7K, 10%, t 4w 0188670061
<23 Capacitor, 0.01 UF, 25V, X55 0281620008 Ryt Rasistor, 270, 10%, 1 4w 0178450006
C24 Capacitor, 0.01UF, 25 v, X558 0281620008 R3z Resistor, 68¢,10%, 14w 0176630007
Cc2§ Capacitor, 0.81UF, 25 v, X658 3281620008 R33 Resistor, 82, 10%, 1 4w Qi84610001
<26 Capacitor, 0 .01 UF, 25V, X565 0281620008 R34 Resistor, 680, 10%, 14 W 0176630007
c27 Capacitor, I UF, 50V, 198D 0280091G062 R3% Resistor, 331K, 10%, t AW G1774920009
CZ8e Capacitor, 1 UF, 50V, 1980 0280810002 R36 Resistor, 561K, 10%, 1 4 W 0183060008
C2%g Capacitor, 4 .61 UF, 25V, X585 02314620608 R37 Resistor, 3.3¢,10%, 14w 0170890007
C3g Capacitor, 1UF, 506V, 188D 02840910002 R3e Resistor, 8 8K, 5%, 14w 0174810008
Ci1 Capacitar, 3.3U¥F 35V, 196D 4281680001 R39 Registor, 1.21K,10%, 1 4 W 0181860007
ciz Capacitor, 0.01 UF, 25V, X558 0281620008 R4 0 Resistor, 561, 10%, 1AW CIB3060008
<33 Capacitor, LUF, 50V, 1380 0280810002 R4 Resistor, 331K, 10%, 14w el7oge00o07
€34 Capacitor, §.01 UF, 25, X585 0281620008 Ra2 Resistor, 880, 10%, 1 4W 0176630607
C1% Capacitar, 3.3UF, 35V, 196D 0281680801 R43 Resistor, 22K, 5%, 1 /4w 0178070069
C36 Capacitor, J1UF, 50V, 1580 G280910002 R44 Resistor, 100K, 10%, L 4w 0170340064
[sk ) Capacitor, 47 UF, 26V, 196D 0281700001 R435 Resistor, 16, 5%, 1 AW 0171160004
Cls Capacitor, 68 UF, 25V, Ti635 028215CG0G8 R45 Resistor, 8.2K, 10%, 14w 0181628006
C3g Capacttor, 15UF, 20V, 1930 02869200038 R47 Resistor, 4 .71, 5%, 1 AW 0170770001
C40 Capacitor, 0.01 UF, 25 v, X55 02816200068 R4 8 Pot., 2K, 10%, 3/4W, 15 Turns 6338490060
C41 Capacitor, 0 .G1UF, 25V, X553 0281620008 R49 Resistor, 18K, 10%, 1 4W 0175720002
c42 Capacitor, 0,01 UF, 25V, X558 6281620008 R50 Resistor, 8.2K, 10%, 1 4w 0181620006
a3 Capacitoer, 0.01 UF, 25V, X585 02816200038 R§1 Resistor, 560, 5%, 1 4w 0183200004
C44 Capacitor, 0.01 UF, 25V, X585 0281620008 R52 Resistor, 470K, 10%, 1 /4 W 0180570005
C45 Capacitor, 0 01 UF, 25V, X558 0281620008 R53 Resistor, 10, 5%, 31 /4W 0177160004
C48 Capacitor, 0,01 UF, 25V, X558 0281620008 R54 Resistor, 1K, 10%, 1 4w 6171660001
C47 Capacitor, 0. 01 UF, 25V, X55S G281620008 R58 Resistor, 56, 10%, 1 4w G174290004
[oL}:] Capacitor, 0.0L UF, 25V, X558 G28162000G38 R5§ Resistor, 4 7K, 10%, 1 2W 0135680406
Cq45 Capacitor, 0.01 UF, 25V, X5% 0281620008 R57 Rasistor, 10,5%, 1 AW 0117160004
C5¢ Capacitor, 910PF, 500V, DM19,5% 429757005 R58 Pot., 500,10%, 34 W, 15 Turns 0338490078
CR1 Diode, Signal, Sil. 1N4454 0405270003 R59 Resistor, 120, 10%, 14 W 0186553008
CR2 Diode, Signat, Sil, 1N4454 0465270003 R6 O Pot., 20, 10%, 1/2 W, 1 Turn 1000080038
CR3 Dicde, Signal, Sil. 1 N4454 0405270603 R6} Resistor, 1 K, 10%, 1 AW G171860001
CR4 Diode, Signal, Sil. 1N4454 6405270903 R62 Resistor, 560, 5%, 1 4w 0183200004
Ll inductor, Molded, 150 UH, 5% 0646780000 R63 Resistor, 4,7K, 5%, 1 AW 0170770001
Gl Transistor, NPN, Si, 2M4124 044801000123 RE 4 Resistor, 100, 5%, 1 4w 01731180463
G2 Transistor, NPN, §i, 2M4124 0448010003 R§ 5 Resistor, 10,5%, 1 4 W 0177160004
Q3 Transistor, NPN, Si.2N4124 044280310003 REE Resistor, 330, 5%, 1 4w 017G910008
Q4 Transistor, NPN, Si. 2N41724 04480104003 Tl Transformer, Audio, PC Mount 04916600046
Q5 Transistor, PNP, 5i, 2 N4 126 448020069 T2 Transformer, Audio, PC Mount G421a50001%
Qb Transistor, NP, Si. 2N4124 4448010003 Ul 1C Linear CA30249 $444600001
&7 Trangistor, NPMN, 5i, 2N4124 0448010003 Test Point, White 0753640607
Q8 Transistor, NPN, S, 2N4124 0448010003 Heatsink, Transistor 08718704002
Q9 Transistor, NPN, Si.2N4124 0448010003 Wire Kit, Audio Boarg Assy. 502414000%
Qio Transistor, NPN, $i. 2N4i24 04430104003 PCRB, Audio 50241402086
Qll Transistor, NPN, $i.2N4124 4448010003
Qlz Transistor, NPN, Si.2N4124 0448010003
R1 Resistor, 12, 10%, 1 4w 0183180003
2 Rasistor, 3.3¥, 10%, 14w 017038%0007
R3 Resistor, 220, 10%, 1 4w 0171320460
R4 Resistor, 560, 5%, 1 4w 2183200004
RS Resistor, 18, 10%, 14w 0184590003
RE Resistor, 56, 10%, 14w 0174230004
R7 Resistor, 1.8K, 10%, 1/4W 0178190004
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50240470858 PC ASSY, SPEAKER DRIVER

REF

SYMBOL DESCRIPTION pi\%':‘r“tzg_
PC ASSY, SPEAKER DRIVER 5024047085
1 Capacltor, 0.00SUF, 100V, Z5V 0273330084
Cc2 Capacitor, LUF, 35V, T368 0283630001
3 Capacltor, 100UF, 50V 1004260016
C4 Capacltor, 0.4TUF, 8V, X5V, 20% 0283370009
o] Capacltor. 0.4TUF, 50V, X5V, 20%
c5 Not used
c7 Capacltor,&?BUF,SDV, TAL 0280890001
Ccg Not used
cy Mot used
clo Capacitor, 100 UF, 50 v 1004260016
CH1 Capacltor, 0.1 UF, 50V, X7 R, 20% 0281610602
c12 Capacltor, 0.47UF, 50V, X5V, 20% 0283370009
Ci3 Capacltor, 0.4 7UF, 50V, X5V, 20% 0283370009
cl4 Capacitor, 0.4 7TUF, 50V, X5V, 20% 0283370009
CR1 Dlode, Rectifier 1N4004 0405180004
CR2 Dicde, Rectitior INAGO4 0465180004
CR3 Dlode, Rectiflar 1N4804 0405180004
CRY Dlode, Rectifier 1N49D4 0405180004
GRS Clode, Slgnal, Germ. 1 N270 04055100014
CRb Not used
CRY Diode, Signal, Germ. 1 N270 $4405510004
Ql Transistor, NPN, 5], 203643 4443310009
Q2 Transistor, NPN, 51, 21N3643 0443310009
R1 Resistor, 10K, 10%, 1 AW 0170410805
R2 Resistor, 1.8 K, 5%, 1 2W 0184970008
R3 Reslstor, 33, 10%, } /2w 0171700007
R4 Mot used
RS Reasglstor, 4.7H, 5%, 1 4w 6170778063
R& Raesistor, 101, 10%, 1 AW G1l7041000%
Ry Resistor, 4 731K, 5%, 1 4w 4170770001
Ra Resistor, 4. 7KK, 5%, 1 AW 6176770001
R3 Reslstor, 4 .71, 5%, 1 /4w 0170770001
R10 Not used
R13 Resistor, 180K, 10%, I 4 W 0170410005
Rz Resistor, 228, 5%, 1 4 W 0172230004
13 Resistor, 12K, 10%, 1 4w 0183180003
R14 Resistor, 15K, 10%, I AW 0172350000
R15 Reslstor, 4 701K, 10%, 1 AW 0180570005
R16 Resistor, 47K, 10%, 1 4w B17i060003
ul HC. Linear 1003140025

SUNAIR GSB-900DX

5024047079A
CRI CR2 CR3
INADO4A  IN4OO4 INSDO4 ;Ngoaf
+28vDC ) ™ ™~ >
EIC L LT L1 JJ’C'O _LCH
100 T O
R13 :—__ESOV - 402
|2K 1 ?
KEYLINE Lo
Feo B ko 1047 +70V 10 SPKR g3
Qt o i
47K
CPLR/S a§§750 R12 ZN38AS ?agx
KW TN
£70 UNE 1~ c2 vew _GND . oes
Q2 1O
b o @ o
£a o KEYLINE 1] WA i i,cl R1 +-CND ~Ea
T~ l \ _’E)Og, 10K 0
i Cig R7 g — = -
L OA7 5 49k
RE = L
47K
£ 4 . AUDIO INPUT }
Re
% {OK

NOTES UNLESS OTHERWISE SPECIFIED:
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Figure 5,33 Speaker Driver Schematic {1ATAT)
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NOTES, UNLESS OTHERWISE SPECIVIED
1. ALL DECIMAL CAPACITORS IN UF, ALL OTHERS IN PF
ALL RESISTORS IN OHMS
ALL DIODES ARE {N4454
2. PREFIX ALL DESIGNATORS WITH EA3AT
2.4 DESIGNATES RECEIVE VOLTAGE
[} DESIGNATES TRANSMIT VOLTAGE
DESIGNATES RCV & XMIT VOLTAGE

4. VOLTAGES ON Q2, Q3 & 05 CORRECT ONLY
FOR A M TRANSIT MODE.

Figure 5.34 Sideband Generator {TA3A3)
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BO33160098R SIDEBAND GEN. (1A3A3)

REF REF SUNAIR
SYMBOL DESCRIPTION pi%'\.:.‘;\,f‘g_ SYMBOL DESCRIPTION oY Mo
PC ASSY SIOEBAND GEN. 8033160098 Q1% Transistor, NPN, Si. 2N4124 0448010003
[o%] Capacitar, 0.03UF, 25V, X58 0281620008 "1 Pot,, 2K, 10%, 3/4wW, 15 Turns Q338490060
cz Capacitor, 0.01UF, 25V, X85 0281620008 n2 Resistor, 4.7K, 5%, 1/4W 179770001
C3 Capacitor, 0.01UF, 25K, 25V, K55 0281620008 "3 Resistor, 1K, 10%, 1/4W 0171860001
o] Capacitor, 68UF, 15V, T 368 0296540005 R4 Not used
<5 Capacitor, 0.01UF, 25V, X585 0281620008 RS Resistor, 3.3K, 10%, 1/4W Q170880007
e Capacitor, 220PF, 500V, DM15, 2% 0281420009 =1 Not used
<7 Capacitor, 1UF, 50V, 128D 0280910002 R7 Resistor, 120, 10%, 1/4W 0186550006
c3 Capacitor, 15UF, 20V, 1880 0280820008 =¥ Rasistor, 120, 10%, 1/4W 186550006
Cg Capacitor, C.O1UF, 25V, X388 0281620008 RS Resistor, 1.5K, 10%, 1/4wW Q172470008
cio Capacitor, 0.C1UF, 25V, X588 0281620008 R0 Resistor, 820, 10%, 1/4W 0178210005
Cil Mot used R11 Resistor, 1%, 16%, 1/4wW 0171560001
iz Capacitor, 0.01UF, 25V, X535 0281620008 Ri2 Resistor, 18K, 10%, 1/4W Q175720002
<13 Capacitor, 68UF, 13V, T368 0296540005 13 Resistor, 8.2K, 10%, 1/4W 0i81620006
Cls Capacitor, 0.01UF, 29V, X585 0281620008 114 Resistor, 100, 5%, 1/4W 0171180003
Cls Capacitor, 68 UF, 15V, T368 0296340005 R15 Rasistor, 1K, 10%, 1/4W 0171360001
€16 Capacitor, 15UF, 20V, 1980 0280920008 R16 Resistor, 1K, 10%, 1/4W 0171560001
<17 Capacitor, 47UF, 20V, 196D 0281700001 R17 Resistor, 100, 5%, 1/4wW 0171180003
[#53:] Capacitor, 220PF, 500V, DMI1S5, 2% 0281420009 218 Mot used
cie Not used R1ig Resistor, 3.9K, 10%, 1/4W 0178830003
<20 Capacitor, Q.OLUF, 25V, X585 02816200G08 120 Resistor, 1K, 10%, 1/4W 0171560001
[03-31 Not used R]21 Resistor, 220, 10%, 1/4wW C171320000
caz Capacitor, C.01UF, 50V, W5R, 20% 0281730008 R22 Resistor, 820, 10%, 1/4wW 0178210005
c2a3 Capacitor, 360PF, 560V, DM15, 5% Q27531506003 723 Resistor, 22, 10%, 1/4W 0192690001
24 Capacitor, 82FF, 300V, DM15, 5% 0289970¢008 Req Resistor, 550, 5%, 1/4W 0183200004
cas Capacitor, C.0LUF, 50V, W5R, 20% 0281730008 nzs Registor, £.6K, 10%, 1/4W QiB30H0OCUS
cz2e Capacitor, .8-8PF, PC Mt, Gilass 1000060012 R26 Registor, 2,2K, 5%, 1/aw 03178070009
£2r Capacitor, TUF, 50V, 198D 0280910002 R27 MNot used
<28 Capacitor, 0.0047UF, 50V, Mylar Q261540004 nr28 Resistor, 2.2K, 5%, 1/4W Q178070009
c29 Capacitor, Q.OIUF, 50V, Myiar 0281560005 R29 Resistor, 4,71, 5%, 174w QYYI07TT0Q0:
c30 Capacitor, 0.1UF, 50V, X7R, 20% 0281610002 RaC Not ysed
c31 Capacitor, 0,004 7UF, 50V, Myiar 0281540004 R31 Not used
c3z Capacitor, 0,.1UF, 50V, X7R, 20% ¢G281610002 ' Rr32 Reasistor, 100, 5%, 1/4wW 0171180003
€33 Capacitor, 0.1UF, 50V, Mytar 0zZB1580006 ]33 Not used
C34 Capacitor, JUF, 50V, 198D G280910002 ]34 Pat. 2G, 10%, 3/4W, 15 Turns 0347700009
€35 Capacitor, 0.01UF, 28V, X838 0281620008 R3S Resistor, 100, 5%, 1/4W 0171180003
C36 Capacitor, 15UF, 20V, 198D C280920008 R38 Naot used
c37 Capacitor, 68UF, 18V, T368 ¢295540005 R37 Not used
€38 Capacitor, 1UF, 50V, 188D 0280910002 R38 Resistor, 15K, 5%, 1/4W £1957000G7
C39 Capacitor, 68UF, 15V, T368 0296540005 Rag Resistor, 560, 5%, 1/4w 0183200007
cag Nat used R40 Resistor, 33K, 5%, 1/4w 0195820002
Cal Capacllor, 1UF, 50V, 1580 0250910002 R4l Resistor, 27K, 10%, l/aw 0171200004
caz Capacitor, D.0LUF, 25V, %55 0281620008 R42 Resistor, 4 7KK, 10%, 1/4W 0171060008
c43 Capacitos, Q.01UF, 25V, X55 0281620008 R43 Resistor, 33K, 5%, 1/4W 0195820002
[of-1-1 Capacitor, 0,1UF, 50V, X7R, 20% (281610002 R44 Resistor, 220, 10%, 1/4W 0171320000
C45 Capacitor, 68UF, 15V, T368 0296540005 Ras Resistor, 3.3K, 10%, 1/4wW 0170890007
C46 Capacitor, ,033UF, 50V, Mylar 0281770000 146 Resistor, 180K, 10%, 1/4W ¢177280000
ca7y Mot used nay Resistor, 4.71K, 5%, 14w Q170770001
C48 Capacitor, 68UF, 18V, T368 296540005 R48 Not used A
<as Capacitor, 47UF, 20V, 1960 0281760001 49 Resistor, 1K, 10%, 1/4W C171560601 f\
cs0 Capacitor, 68UF, 15V, T343 0296540005 RS0 Pot,, 10K, 10%, 1/2W PC Mount 0346630002 (3 o
C5} Capacitor, 0,01UF, 50V, W5R, 20% 8281730008 RS1 Resistor, 47, 10%, 1/4W Q179360001 v, ﬁ
CR1 Diode, Signal, Sil, 1N4454 0405270003 R52 Resistor, 8290, 10%, 1/4W G1l7B210008 .
CR2z Dicde, Signal, 5il, 1IN4454 0405270003 R53 Resistor, 2.2K, 5%, 1/4W Q178070003
CR3 Diade, Hot Carvier 04052800083 RS54 Resistor, 10K, 10%, 1/4W 0170410005
CRa Ciode, Hot Carrier 04052800069 RE5 Pot., 10K, 10%, 3/4W, 15 Turns (338490043
CRS Diode, Hot Carrier 0405280009 ®55 Resistor, 18K, 10%, 1/4W Q175720002
CR6 Qiode, Hot Carrier 0405280008 57 Reststor, 8.2K, 10%, 1/4W 0181620006
cRy Diode, Signal, Sif, 1N4454 0405270003 R58 Resistor, 1K, 10%, 1/4W 0171560001
cre Not used R5G Resistor, 47, 10%, 1/4W 4179360001
CRY Diode, Signat, Germ, 1N270 0405310004 REC Resistor, 180, 10%, 1/awW 0178220000
CR10 | Diode, Signal, Sii. 1N4454 0405270063 RE61 Resistor, 22K, 5%, 1/4W 0172230004
L1 Inductor, Motded, 22UH, 5% Q6850000005 R62 Resistor, 22, 10%, 1/4w 192690001
Lz Inductor, Molded, 150UH, 5% 0659190001 RB3 Resistor, 680, 10%, 1/4w 0176630007
L3 Mot used R&4 Raegistor, 470, 5%, 1/4W 0184110009
t4 inductar, Moided, 22U+, §% Q0650GG0CR0S R&6S Pot,, 1K, 10%, 1/2, 4 Turns 16608506021
Q1 Transister, NPN, Si, 2N4124 0448610003 R&6 Resistor, 1K, 10%, 1/4W 0171560001
Q2 Transistor, N-CH, FET 2N4303 0443930007 RE7 Naot used
Q3 Transister, PNP, 5i, 2Na126 0448026009 reR8 Nat usect
Q4 Transistor, NPN, Si, 2N4124 0448010003 RES Resistar, 220, 10%, 1/4W 0171320000
Q5 Transistor, PNP, 51 2N4a126 0448020009 R7G Not used
Q5 Transistor, PNP, Gt 2N4126 C44 8020009 R71 Resistor, 100 5%, 1/4W G173900003
Q6 Traasister, NPN, $i, 2N4 124 448010003 RrR72 Resistor, 470, 10%, 1/2W G172230004
Q7 Transistor, NPN, $i, 2N4124 0448010003 n73 Resistor, 221K, 5%, 1/4W C178070009
Q8 Transistor, NPN, 51 |, 2N4124a 0448010003 R74 Resistor, 2.2K, 5%, 1/4W Q171320000
Q9 Traasistor, NPN, 5i, 2N4¢124 0448010003 R75 Resister, 220, 10%, 1/4W Q172590001
Q1o Transistor, NPN, Si, 2N4124 0448010003 R76 Resistor, 27, 10%, 1/4w 0183180003 ‘ :
Qi1 Transistor, NPN, $i.2N4124 0448010003 R Resistor, 12K, 10%, 1/4W §024130308 £ o i ‘
Qiz Transistor, PNP, Sil. TIP-324 0448200007 T1 Transformer, Baianced Mod 0508700001 10 l| (2 ;“_3 413 16 i.'? 8
Q13 Transistor, NPN, 5i, 24921 0448040900 Mica insulator Mot Case 199 0753640007 5 84 FEREN SO .
Qla Transistor, NPN, Si, 2N4124 0448010003 Test Point, White
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5024011899L PC ASSY MOTHER BD. REC/EXC

REF SUNAIR REF SUNAIR
DESCRIFTION
SYMBOL PART NO. SYMBOL DESCRIPTION PART NO.
PC ASSY MOTHER BD. REC/EXC 5024011899 gﬁg g]":e' “;’:gr:at" 5“1‘ :J?:;f“ ﬁ:g:xggn:
¢l Capacitor, 2700 PF, 500V, DMI2, 2% | 0281246001 fods, Resistor, o
2 Not used J1 Cannector, PC, 18 Pin, Female 0753610001
c3 Capacitor, 6.01 UF, 100V, 25V 0273210009 j§ gonnector, zc. 16 i'"' ::ema'e g;zz&;og(}l
4 Capacitor, 0,01 UF, 50V, XTR,20% | 0281610002 " C°"”e'::°" pg' 18 p:"' Fema:e 0?S3§}gooi
cs Capacitor, 0,01 UF, 0%, XIR, 20% 0281610002 " ! onnec °’;A 118 2 ':m"“_“ e ¢
ct Capacitor, §.01 UF, §0v, X7 R, 20% 0281630002 L2 ln:uc:m' MQ::eg' EEOBM' -:; ﬁssosoﬁgg:
o7 Capacitor, 51 PF, 500V, DMLS, 2% 5281350001 o I\?Gtucs;’;' alced, v
ct Capacitor, 18PF, 500V, DMLY 0281318060 L4 ind ut M Z0UH, 59 06505000038
< Capacitor, 51 PF, 500V, OMl5, 2% 0251350001 nductor, Molded, 2 ) S%
c19 | capaciter, 0.1 UF, 50V, X7 R, 20% 0281610002 e Inductor, Molded, 0.15 UH, 5% 0648620000
cit | Capacitor, 0.1UF. 50, XTR, 20% 0281610002 L6 fnductor, Molded, 226 LUH, 5% 0630500008
' ! ' ' N L7 Inductor, Molded, 220 U, 5% 650500004
c12 | capacitor, 0.1 UF, 50V, XTR, 20% 0281610002
! a1 Transistor, NP, SI. 2 N4 124 0448016003
c13 | capacitor, 0,1 UF, 59, X7 R, 20% 0281610002 )
Qz Transistor, NPN, Sl 2N4124 0445010003
€14 | capacitor, 6.1UF, 50V, X7 R, 20% $281610002
. A1 Resistor, 100, 5%, 14W 9171180003
€15 | capacitor, LUF, 35V, 126D 0231660000
! _ R2 Resistor, 56, 10%, 1 AW 6174250004
CR} Diode, Signal, Sil. IN4454 04052700603
CRz | Diode, Signal, Sil, LNA454 0405270003 R3 Reslstor, 390, 10%, 1 /4 W 6178350001
O e R4 Resgistor, 1 8K, 10%, I /AW 0178190004
CRZ | Diode, Signal, Sil. 1NA454 0405270003
: RS Resistor, 56, 10%, 1 AW 0174230004
CRé | Diode, PIn 50823080 0405570007 R
. . ) RE Resistor, 1001, 10%, § AW £17039G0G4 SE
CRS | Diode, Signal, $il. 116454 0405270003 ' L3
! R7 Resistor, 2.2 K, 5%, 1 /AW G178070003 S 29
CRs Diode, Signal, SIl, 1 N§454 0405270003 o Resistor, 10 K, 10%, 1 /AW 0170410005 =%
CRY Dicde, Signal, Sil. 1N4454 ' ' ! .-
+ Stanad 0405279003 R8 Resistor, 180, 10%, 1W 1000850030 2
Kay, Folarizing Connaector 0753626006

#
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502403019825 PC ASSY POWER AMPLIFIER

REF

SYMBOL DESCRIPTION pi\URf‘jrA(\‘lg_
POWER AMPLIFIER ASSY 50240300895
Cl Mot used
c2 Capacitor, 0.01 UF, 50V, WS R, 20% Q281730008
C3 Capacitor, 0.01 UF, 50V, WS R, 20% £281730008
C4 Capacitor, 0.0022 UF, 200V, Z6F,10% { 0272780000
C5 Capacitor, 00022 UF, 200V, 25F, 10% | 6272780006
Cé Capacitor, LUF, 50V, 198D 0280916002
C7 Capacitor, ] UF, 30V, 1380 0280910002
<8 Capacitor, 14UF, 8¢V, 1480 pz280910002
ce Capacitor, 14UF, 58V, 198D 0280910002
cio Capacitor, 001 UF, 50V, W5 R, 20% 0281730008
Cil Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
c1z2 Capacitor, 0 01 UF, 25V, X538 0281620008
Cl13 Capacitor, 0,1 UF, 50V, XTR, 20% 0281610002
Cl4 Capacitor, 4.1 UF, 50V, XTR, 20% 0281610002
Cls Capacitor, 47UF, S50V, CLESEB 0248750002
Clé Capacitor, 1UF, 50V, 1980 4280910002
cl7 Capacitor, .01 UF, 250V, Z5 R, 16% 0284950004
cls Capacitor, 0.JUF, 50V, XTR, 20% 4281610002
cls Capacitor, 1 UF, 50V, 19380 0280910002
Cz¢ Not used
czi Capacitor, 125 UF, 3V 0266020003
czz Not used
c23 Capacitor, 0.1 UF, 50V, XTR, 20% 0281630002
C24 Capatitor, 0.1 UF, 50V, X7R, 20% 0281610002
23 Capacitor, 47UF, 20V, 196D 0281700001
£26 Capagitor, 0,003 UF, 250V, X5R, 10% 1 0286260000
o2y Capacitor, .22 UF, 35V, T368 0283510045
c28 Capacltor, 47 UF, 20V, 196D 0281700463
c29 Capacitor, 1 UF, 50V, 1480 02809100662
C30 Capacitor, 51 PF, 500V, DME5, 2% 0281350001
c31 Capacitor, 7«35 PF, 160V, N1540 0287390004
CR] Diode, Signal, Si5. 1N4454 4405274003
CRz2 Diode, Rectifier, 1MN4004 0405180004
CR3 Qiode, Rectifier, IN4004 8405180004
CR4 Diode, Signai, SH. 1MN4454 0405270003
41 Connector, RF, JCM 6753600005
iz Connector, RF, BNC 0753490005
43 Connector, Power, 7 Pin Rect. 0763590009
Ll tnductor, Moided, 22 UH, 5% 0650000008
Ltz Inductor, Motded, 6. 3UH, 5% 0659210002
L3 Choke, RF 5024030608
L4 Inductor, Moided, 2.7 UH, 5% 0652180001
LS Choke, RF 5024030762
L& tnductor, Maolded, 2.7 UM, 5% 0652180001
L7 Inductor, Molded, 2.7 UM, 5% 06521800061
Gt Transistor, NPN, Sl. 2N3866 04481400804
Q2 Transistor, NPM, Si. 2N3 866 04481400604
Q3 Transistor, NPMN, 51 PTE619 0448150000
Q4 Transistor, NPN Si PT66168 04483156000
Q5 Transistor, NPMN 3§ 0448370001
G6 Transistor, NPMN 5] 0443170001
Q7 Iransistor, PN, 51, 2MN4249 0446780006
2% Resistor, 18, 5%, 1 /AW 0177160064
Rz Resistor, 1K, 10%, 1/2W 016748004886
R3 Resistar, 82, 10%, 1 /4w 0134610061
R4 Resistor, 330,5%,1/4W 01709100G8
RS Resistor, 330, 5%, 1 4 W G170910008
RE Resistor, 10, 5%, § /4W 0177160804
RY Resistor, 16,5%, 1 4W 0177160804
Ra Resistar, 22, 10%, 1 4W 6192650061
R9 Resistor, 300, 5%, 5W 61611408069
RIG Rasistor, 820, 10%, 1 2W G1756008G7
Ril Resistor, 1 K, 10%, 1/2W 4167480006
Riz Resistor, 820, 10%, 1 2W 4175600007
Ri3 fesistor, 1, 10%, 1/2wW 0194770061
R4 Rasistor, 1, 10%, 1/2W 041947170081
338 Resistor, 1,10%,1,/2wW L 0194770001
R1& Rasistor, 1, 10%, 1 /2w iosgu"mou;
R17 Not used i
2381 Rasistor, 1K, 10%, 1/2wW i016748(}006
R19 Resistor, 3.3, 5%, 1 /2w 10184080008
R20 Resistor, 3.3, 10%, 1 2w ‘0186050003
R21 Resistor, 50, 10%, 30W ‘0193240099
R22 Resistor, 39, 10%, 1/2wW 01658920009

REF
SYMBOL, DESCRISTION Pitézr;{!\;\llg.
R23 Pot,, 10, 5%, 1/2W, PC Mount 0346380006
R4 Resistar, 0.1, 10%, t5wW! 4193360004
R25 Resistor, 470, 10%, 1 /4W 3172610001
R26 Resistar, 10, 10%, 2W G163840008
Rz? } Resistor, 10,10%, 2w 0163840008
R28 Resistar, 10, 10%, 2w 0163840008
R29 Resistor, 10, 10%, 2W 6163840008
R38 Resistor, 156, 10%, 1 4W 0172730007
R31 Resistor, 5.1 K, 5%, 1 /2w BI83700007
M3z Resistor, 474, 10%, i /AW 3172610001
R33 Resistor, 2.7 K, 10%, 1 /AW 0186670001
R34 Resistor, 2.2, 10%, 1 2W 6178690007
R3S Resistor, 2.2, 18%, 1 /2W 0178690007
Tl Transformer nput 5024030401
T2 Transformer interstage 5024330508
T3 Driver, Transformer Assy 5024030893
T4 Driver, Transformer Assy 5024030893
TS Cutput, Transformer Assy 5024031199
T6 Cutput, Traasformer Assy 5024031199
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S0240260984  PC ASSY REGULATOR 1A6AL SUZ4020090AN  POWER SUPPLY ASSY 1A&
REF
| svmeoL DESGRIPTION piUR';{AI\'Ig. SY‘;‘%%L DESCRIPTION piL;h—err\I;g.
P OASSY REGULATOR ‘ 50240260948 POWER SUPPLY ASSEMBLY 026020090
c2 Capacitor, G.00Iuf, 250v, X5R, 10% | 0788780000 LAGAL PC Assy Regulator 5024026098
& Cepacitor, .Oluf, 25¥, X55/Ysp 0281627771 1A5C3 | Cepacitor, 0,001pf, 500¥, X5F, 10% | 0289350000
ch Capacftor, 0.0 F, 250v; X5R, 10% | 0286260000 14662 Capacitor, 0.001aF, 500v, XSF, 10% | 9259350000
ci Ca’pacx.tor, LOuF, 100V, 25v/YSP 0273217771 AGES Capacitor, C.00IWF, S0GvV, XSF, 10% | 0289350000
£ Capscitor, .Olpf, 100V, 25v/Y5p 9273217773 1A6C& | Capaciter, 0.0G)F, SCOV, XSF, l0% | 0289350000
C\B' Capacitor, &Buf, 25v, 1348 0282158005 1A65 Capacito‘r, 100004 F, - 50V 1001120027
cz Copscitor, &8uF, 25V, 1348 0282150005 LAGCE Capsciter, 3.%uF, 35V, 196D 0281680001
Cl4 Capacitar, &.8.f, 20V, 1368 0294780004 1A6C21 | Capacitor, 0.1uf, 50V 1001G10027
£is Capscitor, 4A7uf, SOV, CL4SB 0245750002 IA6CRL | Diode, Rectifier IN1184R 0405590008
C1é Capacitor, 0.luf, 50V, X7R, 20% 0281610002 1A6CR2 | Diode, Rectifier IN1184R 0405590008
Ei; gapac‘ltor, 0. 1., 50V, X7R, 20% 02816100062 JAGCR3 Diode, Rectifier IN11B4R 0405590008
apacitor, 3.3 F, 35V, 194D 0281480001 LAGCRG Diode, Rectifier IN11B4R 04805550008
C1y c?pacitm, 3. F, 35, 196D 0281680001 1AGF ) Fuse, AGC, 15 Amp, 32V 0848740009
crl Diode, Rectifier 144004 0405180004 1460102 | Trensistor, NPN, SL. ZHSBIY 1061260006
ca Diode, Rectifies IN4OO4 0405180004 1AS0LU3 | Transister, NEN, Si. 2M5877 1001240006
CR3 Diede, Zenar 0403220006 1A4G104 | Diode, SCR 2N6167 0405450001
CR4 Diode, Zener IN53648 0405230001 1AERL Resistor, 1K, 5%, I 0162790007
RS Diode, Signal, Sil. LM&&S4 0405270003 LAER? Resistor, 0.1, 0%, i5W 0193360004
CR6 Biode, Signal, Sil. IN&&S4 0485270003 14671 Transformer, Power 5024020308
CR7 Diode, Rectifier INS2458 06035210001 s Cepocitor, S300uF, 4DV, 34D 0280930003
CAB Diode, Zener IN52358 0405200005 5 Capacitar, 55004F, 40V, 360 0280930003
F2 Fuse, AGE, 3 Amp, 250V 1062550009
f3 Fuse, ABC, 3 Amp, 250V 1002550009 MISCELE ANEGUS
Q2 Transistsor, PNP, SIL. T1P-328 0448206007 Eiarrier Jum;r, 140 Series U5UB§4‘JOU¢
s Diode, SCR C122A 0446920002 Barrier Strip, 9 Pos, 632 1606600001
qa Diode, SER 1224 0446920002 Bushing, Taflon, Diode Mounting 1901080033
G5 Transistor, PNP, S1. ZN4249 0446780006 Clamp Power Supply 1004650019
Qs Blode, SCR Cl0sA2 04470760002 Connector, Power, il Pin Reck. 0753320002
a7 Transistor, PNP, SI. 284919 0445370009 Connector, PC, 30 Pin Female 0753780003
[0} Transistor, PNP, ST, 2N4919 8445370069 Cannzctor, Shim Plake 5024024508
Ri Resistor, &,8K, 10%, W 0142290004 Cover, Power Supply 50246022505
Rz Resistor, 22, 10%, W 0184930003 Cushion Cap MIG Power Supply 1004650027
R3 Resistor, 100, 5%, iH 0171180003 Fusemount, 1 Pole w/terminals 0842490001
R4 Resistor, iX, 10%, v 0171560001 Grommet, Plastic .937 (O 0534470009
RS Resistor, 100, 5%, #W 171184003 Marker Strip, 9 Pes. 5026021703
Ro Resistor, 0,22, 5%, 2w 8193620006 Mounting Ring, Cap. 0282130004
g7 Resistor, 6.81¥, 1%, 1/BW C194350000 Plate Cap. Support Power Supply 1004650001
R& Resistor, 2.15¢, 1%, 1/8W 1005530017 Socket, Transistor 0766150005
R3 Resistor, 1K, 10%, iw 6171560001 Socket, Xsistor TO-3 HI-PWR 1600130029
R1Y Resistor, 4,99%, 1%, 1/8% 1003510032 Standoff, M-f, 440 .750 L 0508010004
R13 Resistor, 100, 5%, iw 0171180003 Terminal Strip, 8 .Teram. 2 GND 0848360001
Ri4 Resistor, 0,22, 5%, 2w 0193620008 i
R15 Resistor, 1K, 10%, iW 1171566001
Ri6 Resistor, 1K, 0%, iW 0171560001
R17 Resistor, 10K, 1%, L/8% 1003650026
RIB Resistor, 470, 5%, &W 0184110009
R19 Resistor, 3K, 10%, MW Q171560001
R20 Resistor, 1¥, 10%, iW 0147480006
R21 Resistor, 1K, 10%, 4w 0167480006
R22 Resistor, 3.9¢, 10%, i 0178830003
R25 Resistar, 0.72, 5%, 2W 0193620006
3 Dicde, Bridge MOASTG-1 0405260008
uz IC Linear MC1T23G 0468190001
Ul Diode, Bridge MIA97O-1 0405260008
4 I Linear MCL723C 0448190041
HISCELLANEDUS
Bracket $024022301
fuseclip, PC Mount 6534610005
Heataink DA4073I0G04
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50240214958 PC ASSY DC INV, W/HEAT SINK OP

REF
SYMBOL DESCRIPTION P?QUR“_’FAAE_
PC ASSY DC INV. W/HEAT SINK OP | 5024021498
Cl Capacitor, 12 UF, 100V 0282020004
cz Capacitor, lUF, 100V, Mylar 0272300004
C3 Capacitor, 0.1 UF, 50V, XTR, 20% 0281616002
C4 Capacitor, 0.1 UF, 50V, XTR, 20% 0281610002
Ccs Capaciter, } UF, 200V, Mylar dz4525¢600¢
CR} Diode, Rectifier 1 N4004 04053130004
CR2 Diode, Rectifler 1N4004 0405580004
CR2 Diode, Rectifier INIZ0SR 0405196009
[a%3 Rejay, DPOT, 12V 1600196030
Q1 Transistor, PNP, GE. 2N5439 0448320002
Q2 Transistor, PNP, GE, 2N5439 0448320002
Ri Resistor, 470, 106%, 2W 01635800086
R2 Resistor, 470, 16%, 2wW 0163580006
R3 Resistor, 0.47, 5%, 2W 0197350003
R4 Resistor, 0,1, 10%, 12w 0197490000
Rg Resistor, 33K, 10% 2w 61971220002
RE Resistor, 3.3K, 10%, 2W 0197220002
R? Resistor, 27,10%, 1w 0197150004
R8 Resistor, 1.2, 10%, 1 2 W 0188490001
Sl Switeh, Toggle, OPDT 0346370001
Ti Transformer, Saturable 5024021509
Mica Ins, TO-3 Transistor 0440448001
Meount, Transistor 0502740001
Thermat Compound 0gdoslgoos

Standoff, M-F, 440 250 L.
Heat Sink, DC inverter

1003170005
5024021100
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SUNAIR GSB-900DX

50624057571 C
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NOTES:
UNLE SS OTHERWISE SPECIFIED:
L CECIMAL CAPACITORS ARE IN MICROFARADS, ALL OTHER PICOFARADS.
2.RESISTORS ARE IN OHMS AND /4 WATT,
3. LAST DESIGNATORS:
C30,J4,12 R26,CRIB, K2,0%3,T! Figure 5.40 R¥ Detector Board Schematic (TABA4)




50240875970 AF DETECTOR

SUNAIR GSB-900DX

REF SUNALR
PC ASSY RF DETECTOR 5024057597 Ri4 Resistor, 22K, 5%, 1 /4w 0172230004
cl Capacitor. §.8 UF, 20V, T358 0296780006 R1S Resistor, 2.2K, 5%, 1AW 0178670009
oz Capacitor, 6.8 UF, 20V, T368 0296780006 Ri6 Resistor, 1M, 10%, 1 /4W 01706500886
3 Capacitor, 6.8 UF, 20V, T168 0296780006 R17 Resistor, 47, 10%, 1 /4w 4178360001
c4 Capacitor, 6.8 UF, 20V, T368 0295780006 Rig Reslstor, 27K, 10%, 3 /4w 0171260404
cs Capacitor, 6 8UF, 20V, T368 0296780006 Rig Resistor, 10K, 0%, 1/4W bi70416008
€6 Capacitor, 6.8 UF, 22V, T168 ¢296780006 RZ0 Resistor, 10K, 10%, 1 4w 0170415005
Cc? Capacitor,S.BUF.MV, T368 0296780006 fz1 Reslstor, 10K, 10%, 1 4W 0170410005
cs Capacitor, 6.8UF, 20V, T368 4296780006 R22 Resistor, 10K, 10%, 1 4 W 6176410005
c9 Capacitor, I UF, 50V, 188D 0280310002 R23 Reslstor, 10K, 10%, 14 W 6176410005
cio Capaciter, 6,01 UF, 25V, X5% 0281620008 R24 Resistor, 10K, 10%, 1 4w 01764100058
Cii Capacitor, 2-8PF, 200 Vv, NPO 0284300004 R25 Resistor, 10K, 10%, 1 /4w 0170410005
Cio Capaeltor, 4-40PF, 25V 0295490004 RZ6 Resistor, 10K, 10%, 1 /4w 0170450005
Cl3 Capacitar, 150 PF, 500V, DM15,5% 0274986002 T1 Transformer, Current 5624085608
Clé Capacitor, 4 40PF, 25V 0295490004
Clg Capacitor, 0.1 UF, 50V, X7 R, 20% pz8leiocoz
cls Capacitor, 120 PE, 500V, DM15, 5% 0283850002
c17 Capacitor, 0.91 UF, 25V, X55 4281620008
Cls Capacitor, 0.01 UF, 25V, X55 9281620008
cis Capacltor, 58 UF, 25V, T368 0282150005
€20 Capacltor, 2PF, 500V, DM 0 0255710008
c21 Capacitor, 2PF, 500V, DM10 0259710008
c22 Capacitor, 15 UF, 50V, 196D 0274000008
c23 Capacitor, 0.01 UF, 50V, WS R, 20% 0281735008
C24 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281733008
¢25 Capacitor, 0.01 UF, 50V, WS R, 20% 0251736008
cz¢ Capacltor, 0.01UF, 50V, W5 R, 20% 0281730008
cz7 Capaclitor, 0.01 UF, 56V, WS R, 20% 6281730008
fer]) Capacitor, 6.01 UF, 50V, WS R, 20% G281730008
cag Capacitor, 6.01 UF, 50V, WS R, 20% 0281730008
c3o Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
CRI Dlode, Signai, Sit. 1 N4454 0405270003
CR2 Diode, Signat, Sil, 1 N4454 0405270003
CR3 Diode, Signal, SH. 1N4454 0405270003
CR4 Diode, Signal, Sif, 1 N4454 0465270003
GRS Dicde, Signal, Sil. 1 N4454 0405270003
CR§ Dinde, Signal, Sil. 1MN4454 6405270603
CR7 Dicde, Signal, SH. 1N4454 0405270003
CRS Diode, Signat, 5it. I N4454 0405270003
CRe Diode, Rectitier 1 N4G04 0405180004
cri0 Diode, Rectifier 1 N4004 0405180004
CRIL Diode, Zaner IN5257 A 1005320012
CR1? Dlede, PIn UMA0OLC 6405430001
CRI3 Clede, Pin UM4GDICR 04054400086
CRI14 Dicde, Signal, Sii. IN4454 8405270003
CRI15 Diode, Signal, $il. 1 N4454 6405270003
CRi§ Diode, Signat, $il. t N4454 5405270063
CR}7 Dloda, Signat, Sil. 1 N4454 0405270003
CRig Diode, Signal, Sil. 1 N4454 0405270003
1 Connector, Power, 26 Pin Rect. 0753470003
J2 Connector, RF, BNC 0753490005
43 Connactor, RF, 1o 0753600005
14 Cennector, RF, BNC 0753490008
Kl Relay, SPDT, 12V, Reed 1004630026
K2 Relay, 4 PDT, 12V, Sensitive GE6E64000%
Li tnductor, Molded, 2000 UH, 5% 9653550008
L2 inductor, Moided, 22 UH, 5% 0650000005
Q1 Transistor, NPN, Si MPSLA § 0448570009
@2 Transistor, NPN, S| MPSU4S 0448570009
Qi Translstor, NPN, Si, MJE2801 0448530007
R1 Resistor, 16K, 10%, 1 4w 0170410008
R2 Resistor, 1K, 10%, } 4 W 0171560601
R3 Reslstor, 56, 310%, 2W 6197210007
R4 Reslstor, 12, 10%, 1 AW 0183180003
RS Reststor, 4. 7K, 10%, 2w 0164130004
RE Resistar, LK, 16%, 1/4'w 0171560001
R7 Resistar, 2,7 K, 5%, 2W 0195949008
RS Resistor, 2.7 K, 5%, 2W 0195540008
RS Resistor, 389, 10%, 1 /2w 6173260004
R10 Resistor, 680, 10%, 1 /2w 0167500007
RI1 Resistor, 100, 5%, | 4w 03171180003
]12 Resistar, 1 K, 10%, 1 /4 W 0171560001
R13 Resistor, SK at 25C 10g1340001
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NOTES:

UNLESS OTHERWISE SPECIFIED:

LALL DECIMAL CAPACITORS ARE IN MICROFARADS, ALL OTHERS PICOFARADS,
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3. INDUCTANCE VALUES ARE IN MICRORENRIES,

4,hLL DIODES ARE 40557,

3.LASY DESIGNATORS: C66,CRI16, L48, R332

Figure 5.41 Receive Filter Board Schematic {1ABA3)
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50240872954 PC ASSY RECEIVE FLTR. GSB-8000X

Y

REF SUNAIR REF SUN '
SYMBOL PESCRIPTION PART NO. SYMBOL DESCRIPTION wARTAr\l:g. sv;:f;EaF;L DESCRIPTION pf;xli:zr:‘rAt\lxg.
PC ABSY RECEIVE FILTER BOARD [ 5024057295 C R4 Siode, Pin MPMISA0 i 1605260001 ne Rasittor, 105, 10%, 10w 01704190065

cl Capacltor, 8.1 UF, 50V, X7 R, 206% 0281610002 CR4 iode, Pin MPN3500 1005260601 ®10 Feslstor, 101, 10%, 1 /4w 0170410005

cz Capacitor, 0.1 UF, 50V, X7 R, 20% 9281610002 CRS Diode, Pin MPN3500 1005260061 a1l Rusistor, 161, 10%, i /AW 0170415005

C3 Capacitor, 0.1 UF, 50V, X7 R, 2G% 6281610082 CRE Diode, Pin MPN3500 1005260001 A1z Rosistor, 10K, 10%, 1 /4W 01704100605

c4 Capacitor, 0.1 UF, 50V, XT R, 20% 0281610002 CR? Diode, Pin MPNI300 1065260001 R13 Resistor, 10K, 10%, 1 4W 0170410005

Cs Capacitor, 0.1 UF, 50V, XTR, 70% 0281610002 CRE Diode, Pin MPM3500 1005260001 Ri4 Resistor, 10K, 10%, 1/4W £170410005

Lol Capacltar, 0.1 UF, 80V, XTR, 26% 6281610002 CRY Diode, Plr MPN3500 1005260001 R15 Resistor, 10K, 10%, 1 4W 0170410005

cr Capacitor, 0.1 UF, 56V, X7 R, 20% 0281610002 CRLO Diode, Pin MPN3500 1005260061 Q18 Resistor, 10K, 10%, 1 /4 W 6170410005

8 Capacitor, 0.1 UF, 50V, X7 R, 20% 02816310002 CR11} Diode, Pin MPN3508 1005260001 R17 Resistor, 330, 5%, 1 4W 0170910008

ot Capacitor, 0.3 UF, 50V, X7 R, 20% 0281610002 CR12 Diode, Pin MPNI5§00 1005260001 R18 Resistor, 330, 5%, 1 /4 W 0176910008

cig Capacltor, 0.1 UF, 50V, X7TR, 20% 0281616002 CRI13 Diode, Pin MPN3500 1005260001 R19 Re}sistor,33a,5%,i/4w 0170910008

Cii Capacitor, 0.1 UF, 56V, X7 R, 20% 0281610002 CHig Diode, Pin MPN3500 logs260001 R28 Resistor, 330, 5%, 1 4w 0170910008

clz Capacitor, 0,1 UF, 50V, X7 R, 20% 0281610002 CRIS  JDiode, Pin MPN35¢0 1005260001 "2l Resistor, 330, 5%, 1 /4 W 0170510008

€13 Capacltor, 6.1 UF, 50V, X7 R, 20% 0281610002 CRlg Diode, Pin MPN350¢ 1005260003 Rp2 Resistor, 330, 5%, 1 AW 8170910008

Cl4 Capacltor, 6.1 UF, 50V, XTR, 20% 0281610002 L1 fndugtor, Motded, 120 UH, 10% 0863330008 Rz3 Resistor, 330, 5%, 1 AW G170910008

Cig CapBCitOI’,ﬂ.lUF, 50V, XTR,20% cz23t616002 L2 Inductor, Mclded,lZGUH,lﬂ% 0655330008 R4 Resistor, 330, 5%, 1 4 W 0170810008

Clg capacitorlo,lup‘,sg\/, XTR,20% 0281610002 L3 inductor, Molded, 120 UH, 10% 8659330008 ®25 Resistor, 330, 5%, 1 /4w 0170910008

c17 Capaclior, 0,1 UF, 50V, X7 R, 20% 0281510002 t4 [nductor, Molded, 120 UH, 10% 0659330008 R26 Resistor, 330, §%, 1/4W 0170910008

cig Capaciter, 2700PF, 500V, DM19, 2% | 0281240001 Inductor, Motded, 120U, 10% 0655330008 R27 Resfstor, 330, 5%, 1 /4w 0170916008

cig Capacitor, 2200PF, 500V, DM13, 2% | 0281360006 L& Inductor, Molded, 120UH, 10% 0659330008 R2% Resistor, 330, 5% 1 4W 8170910608

c20 Capacitor, 1500PF, 500V, DMI9,2% | 0281270007 L7 Inductor, Molded, 126 UM, 10% 0659330008 129 Resistor, 330, 8%, 1 /4 W 0170910008

cz1 Capaclior, 1100 PF, 500V, OMI9,2% | 0281000000 Lg inductor, Molded, 120 UH, 10% 0659330008 R30 Resistor, 330, 5%, 1/4W 0170916008

cz2 Capacitor, 750 PF, 500V, DM19, 2% 0280990008 =} Inducter, Molded, 47 Ui, 5% 0652680003 Rl Resistar, 320, 5%, 14w 0170910008

c23 Capacitor, 510PF, 500V, DM15, 2% 0281230005 L1 Inductor, Molded, 47 UH, 5% 0652680003 R3z Resistor, 330, 5%, 1 /4W 6176956008

Ciq Capacitor, 360 PF, 500V, D15, 2% 0281160007 [ Inductor, Moided, 22 UM, 5% 0650080005

c2s Capacitor, 220 PF, 500V, DMIS, 2% 06281428009 Liz Inductor, Melded, 22 UH, 5% 0850000005

C26 Capacitor, 4700 PF, 500V, DM19, 2% | 0281350002 L13 inductor, Molded, 22UH, 5% 0650000005

cz? Capacltor, 3300 £F, 500V, DMLY, 2% | 6281250006 L14 Inductor, Molded, 22 LUH, 5% 0650000005

€28 Capacitor, 2200PF, 500V, DM14, 2% | 0281360006 L1s Inductor, Molded, 22 UH, 5% 0650000095

cz9 Capacitor, 1800PF, 500V, DM19,2% | 0281300003 Li6 Inductor, Molded, 22 UH, 5% 0650000005

30 Capacitor, 1200 PF, 500V, DMI9,2% | 0281030006 L7 Inductor, Malded, 5.6 UH, 5% 0B56360001

C31 Capacitor, 750 PF, 500V, DMLY, 2% 02805390006 £l inductor, Molded, 4.7 UH, 5% 06519100085

cip Capacitor, 470 PF, 500V, DM15, 2% 8281440000 119 Inductor, Molded, 3.3 UH, §% 0658920006

c13 Capacitor, 330 PF, 500V, DM15, 2% 0281070008 L2 Inductor, Moided, 2.2 U, 5% 0649850001

c34 Capacltor, 1300PF, 5060V, DM19, 2% | 0281380007 L2l Inductor, Motded, 1.5 UH, 5% 0648270002

C35 Capacitor, 1106 PF, 580V, DMI9, 2% | 0281000600 L2z Inductor, Molded, 1.0 UH, 5% 0649150007

36 Capacitor, 750 PF, 500V, DM19, 2% 0280990066 Lz3 inductor, Molded, 0.82 U, 5% 0652320007

ca7 Capacltor, 560PF, 500V, DM13, 2% 6281060002 £24 Inductor, Molded, 0.47 UH, 5% 0649410063

©38 Capacitor, 350 PF, 500V, DMIS, 2% 0281160007 L25 inductor, Moided, 4.7 UH, 5% 9651910005

c39 Capaclior, 220 PF, 500V, DMES, 7% 0281420009 L26 Inductor, Molded, 3.9 UM, 5% 0650480007

G40 Capacitor, 160PF, 800V, DM1S, 2% 0281340005 127 Inductor, Molded, 2.7 UH, 5% 0652180001

41 Capacitor, 110PF, 500V, DM15, 2% 0281460001 128 inductor, Molded, 3.8 UM, 5% (652440002

€42 Capacitor, 1100PF, 500V, DMI0, 2% | 0281370001 L24 Inductor, Molded, 1.2UH, 5% 0648910061

43 Capacitor, 9100PF, 500V, DM38, 2% | 0280960000 L3 Inductor, Motided, 0.82 UH, §% 0652320007

Cé4 Capacltor, 5600 PF, 506V, DM20, 2% | 0281260001 L31 Inductar, Molded, 0.56 UH, 5% 0649536004

C45 Capacitor,d?OOPF,saaV, DMLY, 2% 0281390002 L3z inductor, Melded, 0.3 UM, 5% 0649779005

Ca6 Capacitor, 3600PF, 500V, DM19, 2% | 6281320004 L33 Inductor, Molded, 47 UH, 5% 0652680003

C47 Capacitor,ZﬂDOPF,Soov, OMmlg, 2% 02814310003 L34 Inductor, Molded, 47 U, 5% 0652680003

C48 Capacitor, 1506PF, 500V, DM19, 2% | 0281276007 L35 inductor, Motded, 22 UH, 5% 2650000005

€49 Capacitor, $10PF, 500V, M1 9, 2% 0281450005 L36 Inductor, Molded, 22 UM, 5% 0650000005

c50 Capacitor 2200 PF, 500V, DMI2, 2% 0281360006 L37 Inductor, Molded, 22 UH, 5% 0650000005

51 Capacltor, 1600PF, 500V, DMIS,2% | 0281220000 38 inductor, Molded, 224UH, 5% 065000000%

C5%2 Capacitor, 1100 PF, 500V, DM19,2% | 0281000000 L39 Inductor, Molded, 22 UH, 5% (650800085

53 Capacitor, 820 PF, 500V, DMI9, 2% 0281280002 Lio Inductar, Molded, 22 UH, 5% 6650040005

<54 Capaci{or,SEOPF,SGGV, OMLES 2% G231060002 41 Inductor, Molded, 120Uk, 10% 4659330008

C55 Capacitor, 350 PF, 508V, GMILS, 2% 0281040001 L4z Inductor, Molded, 120 Ui, 10% 0658330008

CH6 Capacitor, 270 PF, 500 vV, DM1S, 2% 8280970005 L43 tnductor, Molded, 120UH, 10% 0659330008 ‘
cs7 Capacitor, 160 PF, 500V, DML, 2% 02813406005 L4d inductor, Molded, 120 UH, 10% 0655330008 . A
c58 Capacitor, 0,1 UF, 50V, X1 R, 20% 0283610002 L43 Inductor, Moided, 120 UH, 10% 06659330008 Pl __"__
C55 Capacitor, 0.1 UF, 56V, X7R, 20% 0281610007 L46 Inductor, Motded, 120UH, 16% 3659330008 1 ':.._.("31..%«—
C60 'Capacitor, 0.1UF, 30V, XTR,20% 6281610002 L47 Inductor, Molded, 120 Ui, 10% 0659330008 IR ¥ Ty iy
CE} Capacitor, 0.0 UF, 50V, X7 R, 20% 6281610062 L48 Inductor, Molded, 126 UH, 10% 0659336008 e 25?.}[‘) (o ez )(_3,3) N
Ce2 Capacitor, 0.1 UF, 50V, X7 R,20% 0281610002 R1 Resistor, 180, 10%, 1 Aw 0173640001 A, ;;6-?) AR, {tﬁﬁ“
63 Capacitor, 0.1 UF, 50V, XI R, 20% 0281610042 R2 Resistor, 180, 10%, 12w 0173640001 . T o i e
C64 Capacitor,(}.IUF,SeV, X7TR, 20% D281610002 R3 Resistor, 180, 10%, 1 /2w ¢173640001

C65 Capacitor, 0.1 UF, 50V, X7 R, 20% 06281616002 R4 Resistor, 180, 10%, 1 /2w 0173640001

C66 Capacitar, 0.1 UF, 50V, XTR, 20% 0281510002 RS Resistar, 180,10%, 12w 0173640001

CR1 Diode, Pin MPNI500 1005260001 R6 Resistor, 180, 10%, 12w 0173640001

CR2 Diode, Pin MPN3500 10058260001 R7 Resistor, 186, 10%, 12w 0:17364000%

CR3 Diode, Pin MPN3500 1005260001 R Resistor, 180, 10%, 12w 0173640001
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UKLESS OQTHERWISE SPECIFIFD:
I, CAPACITORS ARE IN PICOFARADS.
2. INDUCTANCE VALUES ARE IN MICROHENRIES
5024057791A PC ASSY EVEN CHANNEL FILTER TABA2
REF SUNAIR REF SUNALIR
SYMBOL DESCRIPTION PART NO. SYMBOL DESCRIFPTION PART NO.
1AsA2 PC ASSY EVEN CHANNEL FILTER 5024057791 cls Capacitor, 62PF, 500V, DM20,2% 0282810005
(o3 Capacitor, 1000 PF, 560V, ODMI S, 2% 0281210604 [ord i1Capacitor, 75PF, 500V, DMi5, 2% 0281110000
c2 Capacitor, 180PF, 508V, DM19,2% $282700005 cz2l Capacitor, 12PF, 500V, DMIS 100532003¢%
Cc3 Capacitor, 1600 PF, 500V, DM19,2% 0281220000 K1 Relay, SPST, 12V, Reed 10605330000
C4 Capacitor, 510PF, 500V, DM15, 2% 0282630007 K2 Relay, SPST, 12V, Reed 1005330000
Cc5 Capacitor, 750PF, 500V, DM1&, 2% 0286490008 K3 Relay, SPST, 12V, Reed 1005330000
CE Capacitor, 560PF, 500V, DM19, 2% 0283060002 K4 Relay, SPST, 12V, Resd 1005330000
c7 Capacitor, 82 PF’,S{)GV,DMZD,Z% 0282790004 w5 Relay, SPST, 12V, Reed 1005330000
ce Capacitor, 750PF, 560V, DMI9, % 0280990006 (281 Relay, SPST, 12V, Reed 1005330800
c% Capacitor, 250PF, 560V, DM19, 2% 0282680004 w7 Relay, SPST, 12V, Reed 1005330800
clo Capacitor, 329PF, 500V, DMI9%, 2% _0252640002 e Retay, SPST, 12V, Reed 1005330000
Cil Capacitor, 180PF 500V, DM18, 2% 0282700005 L tnductor, Fijter, 3.10 UH Gry 5024051904
Cci2 Capacltor, 38PF, 800V, DM20, 2% 4282830006 L2 tnductor, Filter, 2.32 UH Wht S0250520¢C5
Ci3 Capacitor, 399PF, 509V, DMI193, 2% 4282640002 L3 Inductor, Fitter, 1.60 UH Orn 50240581106
Ci4 Capacitor, 120PF, 500V, OM18, 2% 4282750002 L4 inductor, Fitter, 1.20 UH Wh/Rad 5024052102
Cl1s Capacitor, I80PF, 506V, DM1G,2% 0282700005 L5 Inductor, Fiiter, 0.6 5 UH Wh/Orn 5024052200
Cle Capacitor, §1PF, 500V, DM249, 2% 0282820001 L& Inductor, Filter, 0.51 UH Wh/Yel 5024652387
cl7 Capacltor, 15PF, 500V, DMI15 1008320021 L.7 tnductor, Fliter, 0.275 UK, Vio 5025051508
18 Capacltor, 160PF, 500V, DM19, 2% 0281340005 L8 inductor, Filter, 6.2 2 U Wh/Grn 5824052501

Figure 5.42 Even Channel Filter Schematic (1ABAZ)
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UNLESS OTHERWISE SPECIFIED:
I, CAPACITORS ARE IN PICOFARADS.
2, INDUCTANGE VALUES ARE [N MICRORENRIES.,
5024067490A PC ASSY ODD CHANNEL FILTER
REF SUNAIR REF SUNAIR
sYMBOL DESCRIPTION PART NO. symaoL DESCRIFTION PART NO.
PC ASSY ODD CHANNEL FILTER  |5024057499 c20 Capacitor, 150 PF, 500V, DM1¢, 2% 0282730001
€1 Capacitor, 1500PF, 500V, DM19,2% 0281270007 c21 Capaclior, 56 PF, 500V, DMIS, 2% 0282360000
c2 Capacltor, 270 PF, 500 Vv, DM1¢, 2% 6282670409 K1 Ralay, SPST, 12V, Read 1005330000
fak] Capacitor, 2400PF, 500V, DMI9,2% | 0280980001 K2 Raiay, SPST, 12V, Reed 1005330000
ct Capacitor, 750 PF, 500V, DM19, 2% 0280990008 K3 Ratay, SPST, 12V, Resd 1005330000
cs Capacitor, 1100PF, 500V, DM19,2% |0241006000 Ké Relay, SPST, 12V, Read 1005330090
s Capacltor, 750 PF, 500V, DM19, 2% 0286990006 WS Refay, 5PST, 12V, Read 10053300409
ey} Capacitor, 130PF, §00V, DM19, 2% 0282740007 ®E Relay, SPST, 12V, Resd 1005330009
cs Capacltor, 1200 PF, 530V, DMI3,2% |0281030006 K7 Reilay, SPST, 12V, Read 1005330000
c9 Capacitor, 390PF, 500V, DMLY, 2% 0282640002 Ka Ralay, SPST, 12V, Raesd 10053300090
c1o Capacitor, 560 PF, 500V, DM19, 2% 0281060002 ] inductor, Filter, 4.5 Ui Bik 5024050801
¢l Capacitor, 330PF, 500V, DM19,2% 0282660003 L2 inductor, Fiiter, 1.4 UH Arn 5024050908
c1z Capacitor, 62PF, 500V, DM24, 2% 0282810005 L3 inductor, Fliter, 2.15 UH Rad 5024051009
c113 Capacitor, 560 PF, 500V, DM1S, 2% 0281060002 LA Inductor, Fijter, 1.66 UM O 5024651195
cl4 Capacitor, 180 PF, 500V, DMLY, 2% 0282700008 LS inductor, Fliter, 1.00 UH Yei 5024051203
Cls Capacitor, 250PF, 500V, DM13, 2% 02826380004 L8 Inductor, Fiiter, 0.73 UH Gen 5024051301
| cl§ Capacitor, 150PF, 500V, DM1§, 2% 0282730601 L7 Inguctor, Filtar, 0 275 UH Vi 5024051505
i cly Capacitor, 39PF, §00V, DM20, 2% 0282836006 L8 inductor, Fliter, 0.41 UM 8fu 5024051408
cls Capacitor, 250 PF, 500V, D19, 2% 0282420004
cly Capacitor, 56 PF, 500V, DM1S§, 2% 0282160000

5-10C0

Figure 5.43 Odd Channel Filter Schematic (1 ABA1)
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SECTION 6 :
ACCESSORIES

6.1 PHONE PATCH OPTION

The Phone Patch option may be used to transfor
information from the telephone lines through the
GSB-9CODX. The patch is not autematic and must
be manually switched between receive and transmit
functions.  This requires that both conversing
parties say “OVER™ upon completion of cach
transmission  to cnable the radio operator to
switch the patch unit.

6.1V INSTALLATION

The Phone Patch may be installed on cither the
left or right hand front panel end plates (See
Figure 6.1).  The mounting plate s instailed
first to the end piate {the microphone mounting
clip must be relocated if patch is installed on the
feft side). Then the patch assembly is shd over
the four mounting posts and the cover placed
over the assembily. The telephone line i con-
nected to the two outside terminals on the termi-
nal strip on the rear apron of the patch. The
patch control connector is then plugged into the
audio connector. 1ABJ2. on the rear panel of
the GSB-900 DX,

6.1.2 OPERATION

Tooperate the patch, turn on the GSB-900DX, then
turn the patch power switch up to "ONT. The
TRANSMIT-RECEIVE switch should be in the
center position.  The power switch should hght
“WHITE™ and the TRANSMIT-RECEIVE switch
should lght "REDT. The receiver cutput s now
patched to the telephone lines.  Adjust the RCV
GAIN control on the patch for a comfortuble
levet in the telephone handset (it exceptionuslly
lossy telephone lines are encountered. more re-
ceive gain may be obtained by turning 1A3A3 R48
on the GSB-900DX Audic Board clockwise 5 or 0
turns). ‘

Te transmit from the phone lines through the
GSB-900DX, move the TRANSMIT-RECEIVE
switch up to "TRANSMIT” position. The switch
should now show ¢ “RED™  color and the truns-
ceiver should be keved. Adjust the XMIT GAIN
control clockwise until the GSB-900DX front panel
meter (switch in FWD position) shows no further
increase. indicating ALC has been reached. (I ex-
ceptionally lossy telephone lines are encountered,
additional transmit gain may be obtained by
turning 1A3A4 RS58 on the GSB-9GODX Audio
Board. clockwise ten turns).
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GSB-800DX FRONT PANEL END PLATE

MOUNTING PLATE =

FHONE PATCH

HO, 4-40 (4 REQ'D)

~ NQ. 8-32 (2 REQ'D)

Figure 8.1 GSB-90CDX Phone Patch Mounting Instructions
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z H
23 H gt
| ¥
S R
sd L —L 23 l
BO244D0087G PC ASSY/CHAS, PHORE PATCH s I I" - ]
- N“&":__fb__u___w;m S 4
REF NAalR * T
SYMBOL DESCRIPTION pi%-r ;m‘ )
BC ASSY/CHAS, PHONE PATCH 50244000%x fG_
Cl Cipseitor, 15UF, 20V, 1380 0260920004 ¥
c2 Capacitor, 6BUF, 15V, Tigs 0296540008
c3 Cepacltor, JUF, 50V, 195D 0280910002 Bt |
c4 Capscltor, 68 UF, 15V, Ti68 0296540008 -
cs Cepaclter, 0 001 UF, 250V, X5 R, 16% [0256260000 "3 e
C6 Cepacltor, 0 061 WF, 250V, X5R, 10% | 0286260000 . x 2
cr Capacitor, 0.001UF, 250V, X5 R, 10% [0286260000 S 3 M 3 @y
c Capseltor, 0,001 UF, 250V, XSR, 16% | 0628626000¢0 . ) e8
o} Capacltor, 3UF, 200V, Mylsr 0275520004 of g
clo Capscltor, 3UF, 200V, Mylar 0278520008 i | 4
Ll Inductor, Motded, 2000 UH, 5% 06535906008
L2 inductor, Moided, 2000 LU, §% 06531530008 .
Pi Connactor, Power, 10 Pin Round 0754000003 & G—
ai Transistor, NP, S 2N4124 64480106003 £
=31 Resistor, 470, 5%, 178w 0184110009 =
12 Resistar, 27, 10%, 1 /4 W 0172596001 N
R3 Resistor, 270, 10%, 1 AW 0L7845000¢ R AU “____57'
Ré Resistor, 39K, 10%, | AW 0L77800003 H ?5 o] 9 ¢
RS Aesistor, LUK, 10%, 1AW 0370410008 -
RE Resistor, 1€, 10%, [ W 0171560001
; R7? Pot., 1K, 10%, 3/8W, 1/8 Shaft 0346640008 L 2x
: 23] Pot,, LK, 16%, 3/4W, 1 /B Shatt 0346610001 A 3 R
Ty Transformar, Audlo 0491590008
TEL Barrier Strip, 3 Pos. 632 0542330008
Switch Azsy, 03463900989 e e S i
Switch Assy, 03464000%1 5 AN | |
Knot, .50, Bik, W/D Br. Scraw 0146420008 E 2 - z {
Clamp, Cable 1 /4 1D, 3AW 05018400014 |
Bushing, Tetescoping, 31 1D 0700550038 l * I
Bushing, Teietcoping, .44 (D Q700550044 l I
Bushing, Teiescoping, .56 1D 0700550054 ¥
Clamp, Caitis, Conneactor or40250001 E I
Panel, Front 502440050 |
Psnel, Rear §0244007xx I o
Piste, Mounting 50244009 xxn f 2 '
Bar, Mounting 5024401000 z \ |
Ptgte, Cover 50245011 xn [ %
| § |
L. o
"3
P kel o e o e y — -
PN B8 il et A f
AN N -
: 22 : £
~ 59 3 o
"

Figure 6.2 Manual Phone Peteh Schematic Diagrom
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PANEL, FRONT

PHOMNE PATCH AMPLIFIER ASSY.

REF NA REF
SYMBOL DESCRIPTION pi%v r&g. SYMBOL DESCRIPTION ;;‘-;“T’“i\'fg‘
Panal, Front 5024400500 Board, Printed Circuit 5024401697
Panal, Resr 50244007064 [} Capacitor, Tantalum, 18 UF, 20V 02680920008
Piate, Mounting 5024400909 <2 Capacttor, Tantalum, 63 UF, 15V 0296540005
Bar, Mounting 5024401000 k] Capacitor, Tantatum, 1 UF, 35V 02808106002
Pigte, Covear 5624401107 C4 Capacltor, Tantatum, 63UF, 15V 0296540005
cs Capacitor, Disg Ceremic, GOLUF, 250V1i0286260000 aQl Tranalstor, MPN, 2MN4 124 Q445010002
(] Capacitar, Disc Caramic, 00 LUF 250V 0286260000 Rl Reststor, Carbon, 470 ohm, 10%, L4aw |0184510008
(o) Capaclior, Dise Coramic, LO0IUF, 250V | G286260000 ¥4 Rostgtor, Carbon, 27 ohm, 10%, 1 /4 W 017259000¢
(2] Capacitor, Disc Ceramic, JOL1UF, 2506V 0286260000 Rl Rusistor, Carpon, 270 chm, 10%, 14w (0178450006
31 Barrtgr Strip, 3 Termina 0642310008 n4 Rasistor, Carbon, 39K, 10%, 1 AW GLTTE00002
L tnductor, 2 MH2 0653580008 RS Resistor, Carbon, §0 K, 10%, 1 4W 4:17041000G5
L2 inductor, 2 MHz 0653590002 Ré Fesistor, Carbon, 1%, 10%, 1 AW 171564001
P Connector, 19 Pin 6754000001 T1 Transfarmer, Audio, 150 ohm t0 600
R Patentigmater, Carbon, 1K, 10%, 1 2W {0346610001 ohm 6491590003
RS Potentiomeser, Carbon, LK, 10%, 1 2w [0346610001)
sl Switch, [Huminated, § POT Red/Green,
Z28V Bulb 0346400061
g2 Switch, lluminated, 4 POT wht 2§ V
Buib 0346390095
Amplifler, Assembly {(sea separale parts
ig1) 5024400097 [GHM
S024400054 IGRY
Canpie, 7 Conductor QE04716003
Knob, Black 0346420008
Boot 07005500486
Baoot g700550038
Cable Ciamp 07402580001
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6.2 BRECEIVER PROTECTOR
5024002491

6.2.1 GENERAL

The Receiver Protector is an instant shunt peak
power limiter which prevents damage to the sensi-
tive receiver “front end” of the GSB-900DX from
high level RF signals picked up by the antennas.
The protector requires no operating power and is
therefore effective even if the receiver is doscon-
nected from the power mains.

As operation of the protector is extremely rapid, it
affords adequate protection against out-of-band
signals well up into the microwave region. The
protector is installed in the filter module, [ A5 (see
- figure 540).

6.2.2 INSTALLATION

I. Remove the filter module, 1A5 from the
GSB-900DX.

2. Remove the 4 flat head screws on the sides of
the filter module case and carefully slide the
PC assembly out of the case.

3. Apply & thin film of thermal compound to the
mounting flange of each diode.

Attt B A A b A

CAUTION

FTY VYTV Yy Yy vy vy

Doy nerrapply excess trgue,

WY
N ¥

| NOTE !

[S——————

Since the divdes are connecred
aeross the coax, and one divde
has irs ancde connecred o is
mowtiting stud swhile the orher
has itseathode connecred 1o s
stud, it does not matter which
diode is mounted v which
feale.

ool oDt it haduid,

CAUTICN

V¥ Y ?P ¥y YV ¥YE¥ YW

i

LA

Use care not to apph excess
hear 1o the divdes when solder-
ing. Apply heat only 1o the top
of the insulared terminals of
the divdes. Because of the
small size of the diodes, do not
artempt to crimp the wires 1o
the divdes, but, rather, lav the
wires on the tops of the diodes
and solder,

Reassernble fiiter module and replace in radio.

When assembly is complete, connect an ohm-
meter such as a Simpson Model 260 on the
RX1 range between the antenna juck and
ground. The meter should indicate less than 20
ohms. Reverse the polarity of the ohm meter
leads. Approximately the same reading should
be obtained.
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GSB 900DX
LEFT REAR
® 3
T N
= |
/1 TS T
Do Qs A
| =
[ ")
@ © TO
&= 2 1 GSB 900DX
/ £57 & ) roweR
V4 v CONN

POWER CORD KIT

T 5024006496 {115 VAC)
\ 5024006691 (230 VAC)

GSB G000DX

RIGHT REAR

L

L/

6.3

INSTALL SMALL BRACKETS TO POWER
SUPPLY HEAT SINK (THE SMALLER ONE)
THEN INSTALL SMALL BLOWER AND
ENCLOSURE TO BRACKETS AS SHOWRN,
INSTALL LARGE BLOWER TO POWER
AMPLIFIER HEAT SINK, CONNECT SMALL.
CORD TOCONNECTOR ON SMALLER

WiP
Nopm—
N.C, b E
WP " : .
£ [ S W o 5 0
Widi :
Iy v T
Vo o H
T2

5024006496 {115 VAC)

BLOWER, THRQUGH CUTOUT IN
ENCLOSURE AS SHOWN.CONNECT
POWER CONNECTCOR (TWO PRONGED)

TO SOCKET ON PIGTAIL FROM G8B-800DX
POWER CONNECTOR. BLOWERS WILL

BE ENERGIZED WHENEVER GSEB-900DX
POWER SWITCH IS TURNED ON.

W2 Pl
NG o £
N, Ok £
W HC—> 1
2p2 w2 S
T =3
W21 b
=
—© = ®
g |
L_,_.ﬁ_g.c

5024006691 {230 VAC)

Figure 8.3 Blower Kit Instaliation Instructions
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6.4 GRC-951 AUDIO REMOTE CONTROL
Refer to figure 6.6
6.4.1 THEORY

The receive audio from the remote 600 ohm audio
of the G5B-9G0DX is applied to speaker driver Ul
via remote control cable 0588690007, Ul is a hy-
brid integrated circuit audic amplifier identical to
that used in the speaker driver. }A1A1 (see section
4.3.5). On receive, the output of Ul is applied to
speaker LS1 through relay K1. On transmit, K1
is energized and disconnects LS1 from the am-
plifier. Dummy load Ré is switched across the out-
put of the amplifier to maintain the proper loading
on the speaker driver.

On transmit, the audio from the microphone is
amplified by Q1 and is applied to the 600 ochm
audio input of the GSB-500DX via remote control
cabie 0588690007,

; 6.4.2 INSTALLATION

The GRC-95]1 Audio Remote Control unit pro-
vides for remote control of GSB-900DX audio and
keyline functions at separations of up to 200 feet
from the transceiver. The GRC-951 outline draw-
ing is shown in- figure 6.5. A universal swivel
type mounting bracket is supplied with the unit,
permitting installation in a varety of locations. To
install the GRC-951, procede as follows:

a) Select the mounting location and mount uni-
versal mounting bracket.

b) Route control cable (0588690007) through any
conduits, walls, etc. Trim off any excess cable.

¢) Refer to figure 6.4 and wire connectors Pl
and P2, Note that the cable shield is grounded to
Pin A only at the end connected to the transceiver.

d) Secure GRC-951 to the universal mounting
bracket.

‘e) Connect P2 to the GR(C-951 remote control and
Pl to the GSB-900DX. Connect Power cord and
antenna 1o the GSB-200DX.

NCTE

The internal adjustrments in the GSB-
Q00DX have been sef ar the factory to
supply proper audio levels to the GRC-
951, In the case of insufficient audio
levels, perform the following adjusi-
MERLS.

f) Remove the top cover and receiverfexciter
module top cover from the GSB-900DX.

g} Set the VOLUME control of the remote con—
trol to the middle of the range. Connect a micro-
phone to the remote control.

hy Turn REMOTE AUDIO LEVEL control 1A3A-
4R48 on the AUDIO board in the GSB-900DX at
least 10 tumns counterclockwise,

i) Tum REMOTE TRANSMIT AUDIO LEVEL
control 1A3A4R48 on the AUDIO board in the
GSB-900DX at least 10 turns counterclockwise,

i) Apply power on the GSB-200DX. Tune in a
moderately strong signal on the GSB-900DX (using
local speaker). Advance 1A3A4R48 ciockwise
until a comfortable listening level is achieved in
the GRC-951 speaker.

k) Select the highest transmit frequency antici-
pated (normally 29.9999 MHz), refer to section
3 and check out transmit operation using local
controls.

1) Depress the push-to-tatk (PTT) butfon on the
microphone connected to the remote control.
Speaking in a normal voice, carefully advance
1A3A4R58 on the AUDIO board clockwise until
no further increase in power output on the meter
of the GSB-900DX is noted (this is the threshold
of ALC), Advance 1A3A4R58 two turns beyond
this point.

m) Replace the receiver/exciter module top cover
and the GSB-S00DX top cover.

THE UNIT IS NOW READY FOR OPERATION
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SUNAIR GSB-300DX

6.4.3 OPERATION

Before placing the GRC-951 Audic Remote Con-
trol unit into operation, make sure that the system
adjustments outlined in section 6.3.2 have been
performed. Connect the microphone or handset to
connector J1 on the front of the GRC-%51, Refer
to section 3.6 through 3.7 and tune the GSB-
900D X into its antenna at the operating frequency.
When tuneup is complete, adjust the VOLUME
contral on the GRC-951 for a comfortable listen-
ing level,

NOTE

The level in the GRC-95] speaker is
nor affecred by the setting of the GSB-
QUIDX VOLUME conrrol.

To transmit, first check that the MODE switch on
the G3B-900DX is placed in the correct operating
mode. Depress the push-to-talk (FTT) button on
the handset or microphone connected to the GRC-
951 and speak in a normal voice. Observe that
the meter on the GSB-900DX indicates approxi-
mately 1.0 relative power on the voice peaks.

DESIGNATOR TYPE SUNLIR PART NO.
P MS3INEA IS -1 P 0754000001
P2 MSHOBAIB-13 P 0754000001
Q‘,ABL_E FART NO. 5024850106(0588690007)
i =2 %, Py JARJ2
‘_'«B._Q}:”iowwﬂ — £ A ﬂ f’\, A A )
AUDIO CUT LT 3 ) fet I Wﬁgwq B i
AURIQ QUT BIE™ T e
GRC-9 51 ey TR D bt ot D 0
AUDIO AUDIO IN L0 = = L [E £ E\
REMOTE AUDLO N M = =11 - =— = (GSB-900DX
COLT}\INTIE}OL KEYLINE 3 3 K L A G
H H HoILH
J J J J
K K K K
SHELL LIRT
INTERCONNECT DIAGRAM

Figure 6.4 GRC-951 Audic Remote Contral Unit interconnect Diagram
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SUNAIR GSB-900DX

6.4.4 TROUBLESHOOTING THE GRC-951

TABLE 6
SYMPTOM CHECK PROBABLE CAUSE
No Receive 28V 1. Loose Connection
2. Radio Faulty
3. Fl Blown
Mo Receive Input te Ul 1. R3 Bad
2. Wiring Bad
No Receive Output of Ul I. Ul Bad
2. X1 Bad
3. LS1 Bad
No Transmit 28V 1. Loose Connection
2. Radio Faulty
3. F1 Blown
No Transmit Mike Keyline 1. K1 Bad
2. Mike Bad
No Transmit Mike Audio 1. Q1 Bad
2. Mike Bad
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Figure 6.6 GRC-951 Audio Remote Control Unit
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502485056XX AUDIO REMOTE

Knob, Mounting 8racket, 1 1/80D, Bik

Knoh, Volume Control, ,70D, BIk, Wht
Dot, Skri

Fuseciip, PC Mount

gracket, Mounting

Bushing, Telescoping, 44 1D

Clamp, Cable, Connegtor

REF SUNAIR
SYMBOL DESCRIPTION PART NO.

. AUDIO REMOTE 502485600 XX
Cl Capacitor, 0.005UF, 100V, 28V 0273330004
c2 Capacitor, 1 UF, 35V, T36§ 0283630001
C3 Net used

[oF] Capacitor, BATUF, 50V, X5V, 20% $283370008%
c5 Capacitor, 47TUF, 506V, X5V, 20% 0253_370009
Cs Not used

c7 Capaciter, 470 UF 50V, Tal 8280850001
C8 Not used

cy Not used

Clo Capacitor, 100 UF, 50V 1004260016
Cii Capacitor, 0.1 UF, 50V, X7 R, 20% 281610002
Clz Capacitor, 0.005UF, 100V, Z5V 0273330004
Ciz Capacitor, 0 .61 UF, 25V, X558 D281620008
Cl4 Capacitor, 0.01UF, 25V, 55 0281620008
Cls Capacitor, 0.01 UF, 26w, X5% 0281620008
Clé Capacitor, 47UF, 20V, 19360 gzglioonol
C17 Capacitor, LUF, 58V, 1980 62809106802
cig Capacitor, 0.81 UF, 25V, X5S 0281620008
Ci9 Capacitor, 0 01 UF, 25V, %55 0281620008
CR1 Diode, Rectifier I N40384 0406130004
CRz Diode, Rectifier I N4004 0405180004
CR3 Dicde, Rectifier 1 N4QGA 0405180804
CR4 Diode, Rectifler 1 N4004 0405180004
CRS Diode, Rectifier 1 N4004 0405180004
CRs Diode, Zener LN52423 0400120003
1 Fuse, Mdi, 1 Amp, 250V 0841100604
J1 Connector, Power, 5 Pin Round Q07535600603
Jz Connector, Power, 10 Pin Rnd. Female 07535990008
J2 Connector, Power, 10 Pin Rnd. Male 0754000001
¥l Relay, DPDT, 24 V, PC Mount 1005120013
.51 Speaker, 3 X5, Oval, 8 ohm, 5W 0877970009
(&3] Fransistor, NPN, Si, 2N41 24 04480100863
Q2 Not used

Q3 Capacitor, 100 UF, 50V 1004260016
R1 Resistor, 10K, 10%, 14w 01704148085
R2 Resistor, } 8K, 5%, 1 /W 01849700038
R3 Raesistor, 33, 10%, 1/2 0171700007
R4 Not used

Ra Rasistor, 4.7, 5%, 1 /4W B170776001
a5 Pot. 51K, 20%, 2W, 1 /6 Shaft G346020080
RE Resistor, 10, 10%, 2w 0163840008
R7 Resistor, 680, 10%, 1/2wW 0167500007
8 Resistor, 108, 5%, 1 4 0171180003
2] Resistor, 470, 5%, 1/4W 0184110009
Rig Resistor, 18K, 10%, 1 /AW Gr7s720002
R]ll Resistor, 180, 10%, 14w 61752200400
R2 Resistor, 82K, 10%, 1/4W 0181620008
R13 Not used

Rid Resistor, 15K, 10%, 1 AW 4172350000
RIS Resistor, 4701, 10%, 1 /4W GIBOSTO00S
Ul {C. Linear 1083140028

3346060001

0346060001
0534610005
50248510 XX
07005500468
0740250001

SUNAIR GSB-900DX
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