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WARRANTY POLICY

MARINE AND GROUND PRODUCTS

Sunair Electronics warrants equipment manufactured by it to be free from
defects in material or workmanship, under normal use for which intended, for
the lesser of one (1) year from the date of purchase or 18 months from date of
shipment by Sunair.

Sunair will repair or replace, at its option, any defective component of the
equipment (excluding tubes, crystals, fuses-pilot lights and solid state devices
on which the warranty is limited to 90 days and on the conditions herein
stated) returned to it at its factory, transportation prepaid, within such
warranty period.’

For a period of 90 days from date of purchase Sunair will repair any defective
equipment returned to it at its factory, transportation charges prepaid. No
reimbursement will be made for non-factory repair charges.

This warranty is void if equipment is modified or repaired without authoriza-
tion, subjected to misuse, abuse, accident, water damage or other neglect, or
has its serial number defaced or removed, or if warranty registration card is not
returned to Sunair within 10 days of date of purchase.

THIS WARRANTY IS ESPECIALLY IN LIEU OF ANY AND ALL OTHER
WARRANTIES EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. The obligation and responsibility of Sunair shall be limited to that
expressly provided herein and Sunair shall not be liable for consequential or
other damage or expense whatsoever therefore or by reason thereof.

Sunair reserves the right to make changes in design or additions to or
improvements in itslequipment without obligation to install such additions or

improvements in equipment theretofore manufactured.
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This Policy effective 1 June 1980. Supercedes all others.

WARRANTY POLICY

GROUND AND MARINE PRODUCTS

Sunair Electronics warrants equipment manufactured by it to be free from
defects in material or workmanship, under normal use for the lesser of one
(1) year from the date of installation or 15 months from date of shipment
by Sunair.

Sunair will repair or replace, at its option, any defective equipment or com-
ponent of the equipment returned to it at its factory, transportation pre-
paid, within such warranty period. No reimbursement will be made for non-
factory repair charges.

This warranty is void if equipment is modified or repaired without authoriza-
tion, subjected to misuse, abuse, accident, water damage or other neglect,
or has its serial number defaced or removed.

THIS WARRANTY IS ESPECIALLY IN LIEU OF ANY AND ALL OTHER
WARRANTIES EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICU-
LAR PURPOSE. The obligation and responsibility of Sunair shall be limited
to that expressly provided herein and Sunair shall not be liable for con-

sequential or other damage or expense whatsoever therefore or by reason
thereof.

Sunair reserves the right to make changes in design or additions to or im-
provements in its equipment without obligation to install such additions
or improvements in equipment theretofore manufactured.

sunair electronics, inc.
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SECTION 1
GENERAL INFORMATION

1.1 SCOPE

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

1.2 TRANSCEIVER DESCRIPTION
1,2,1 GENERAL

The GSB-900SC is a high quality single side-
band. transceiver with a field programmable
memory system providing storage capacity
for 100 channels of transmit and receive
frequencies in the range from 1,6000 to
29,9999 MHz, Any channel is capable of
functioning as a simplex channel (identical
transmitand receive frequency) or as a half-
duplex channel (dissimilar transmit and re-
ceive frequencies), Knowledge of the oper-
ating frequencies stored in each of the
channels may be restricted using the lock-
able Secure position of the Frequency Con-
trol Mode keylock switch, Transceiver
modes of operation are standard and include
Lower Sideband (LSB), Upper Sideband
(USB), Amplitude Modulation (AM) and Con-
tinuous wave (CW), Operation in the Fre-
quency Shift Keying (FSK) and Facsimile
(FAX) Modes are also possible with the ad-
dition of suitable modems, The transceiver
is mechanically and electrically designed to
meet stringent military specifications for
shock, vibration and protection from outside
environments, The unit is completely seal-
ed (dust free) utilizing neither blowers nor
ventilating louvers, making it ideal for mo-
bile as well as base station use, It can op-
erate over wide temperature extremes (-30

to + 65 C) and up to 100% relative humidity,

The GSB-900SC is composed of seven major sub-
assemblies, (1) front panel 1A1, (2) antenna
coupler control panel 1A2 (optional), (3) receiver/
exciter 1A3, (4) synthesizer 1A4, (5) filter module
1AS, (6) power supply 1A6, (7) power amplifier
1A7. See Figure 1.1 for major assembly location.

1,2,2 FRONT PANEL - 1Al

The Secure Channel front panel contains the
standard controls for operation of the trans-
ceiver in Lower Sideband (LSB), Upper Side-
band (USB), Amplitude Modulation (AM) and
Continuous Wave (CW) modes, The panel con-
tains a memory system permitting storage of
100 different transmit frequencies and 100
different receive frequencies., A Load Xmt
pushbutton and a Load Rec pushbutton are lo-
cated on the front panel to permit easy field
programming of any transmit or receive fre-
quency in any of the 100 channels available for
that purpose, Eachchannelisaccessible us-
ing the front panel Channel selector switches.

Any channel may store either a transmit and
a receive frequency that are identical (sim-
plex operation) or a transmit and a receive
frequency that are different (half-duplex op-
eration), The front panel includes a Fre-
ciuency Control Mode keylock switch that
permits storage of new frequencies into the
memory system as well as utilization of
the stored frequencies as radio operating
frequencies. Inaddition, the Frequency Con-
trol Mode keylock switch permits operation
of the transceiver in a locked security mode
by blanking the sixdigit front panel frequen-
cy display and restricting knowledge of the
operating frequencies, The Frequency Con-

ILETL
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trol Mode keylock switch also permits oper-
ationina conventional control mode employ-
ing the six front panel frequency switches to
select the operating frequency, Included on
the front panel is a Master Clear pushbutton
which provides the ability to instantaneously
erase all frequencies in memory in the event
thatall records of operating frequencies re-
quire quick destruction, The memory sys-
tem is composed of two P,C, boards on a
mother board, a six digit display, two bat-
teries and a power supply all mounted to the
front panel, High reliability of the memory
systemis provided through the extensive use

of both digital and linear integrated circuits,

1.2.3 ANTENNA COUPLER TUNING CONTROL
UNIT —1A2 (optional)

This unit plugs into the front panel and contains
all controls necessary to remotely operate an
antenna coupler. Tuning status of the coupler is
monitored by the meter installed in the tuning unit
panel. When the GSB-900SC is operated into a 50
ohm antenna and the coupler is not installed, the
transceiver is supplied with a meter panel which
indicates receive signal strength and relative power
output of the transmitter.

1.2.4 RECEIVER/EXCITER —1A3

The Receiver/Exciter module contains the low
level signal generation circuitry. The 1st 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 modern fre-
quency scheme. The extensive use of integrated
circuits provides an unusually high level of uni-
formity and reliability. High quality crystal filters
are employed both in the “front end” of the radio
and in the LF. section for sideband selection. The
Receiver/Exciter is fully contained on four plug-in
printed circuit boards plus a mother board and
employs fully modularized construction.

1-2

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
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 10°7 per year;
permitting long intervals between calibration.

The Synthesizer is fully modularized for ease of
maintenance. High reliability is assured through the
extensive use of 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 is housed in a removable unit,
Filter selection is automatically accomplish-
ed by front panel memory system outputs
which control a D,C, motor, 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 bandpass filter, This module
also contains circuitry for control and pro-
tection of the power amplifier,

1.2.7 POWER SUPPLY —1A6

The GSB-900SC 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. module. The same transceiver can operate
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from both A.C. and D.C. power sources, with the
D.C. Module installed, by changing the external
power input cable. The selection of 13 or 26 volt
D.C. operation is easily accomplished by changing
connections on a jumper strip in the power supply.
The power supply employs fully modularized con-
struction for ease of maintenance.

1.2.8 RF POWER AMPLIFIER —1A7

The GSB-900SC contains an all solid state broad-
band power amplifier which will match 50 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 provided by a conservatively rated heat

sink at the rear of the radio. The power amplifier is
rated at 100 watts peak envelope power (P.E.P.)
and 100 watts average power over the entire fre-
quency range. The power amplifier incorporates
Automatic Level Control (ALC) which limits the
peak power output to 100 watts while increasing
the average power with highly varying speech in-
puts. The ALC also prevents the increase in inter-
modulation distortion caused by “flat topping” in
the P.A. and alleviates the usual critical setting of
the transmit gain control. The P.A. employs cir-
cuits to protect the amplifier under excess V.S.W.R.
or other abnormal conditions. 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 removable
(as a module) from the rear of the radio.
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1.3 TECHNICAL SPECIFICATIONS

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

1.3.1 GENERAL

FREQUENCY RANGE: 1,6 to 29,9999 MHz
(100 Hz increments, plus VFO),

PROGRAMMABLE FREQUENCIES AVAIL-
ABLE: 284,000, synthesized,

STORED CHANNELS: 100 (Channel 00 thru
Channel 99, Simplex or Half-Duplex),

MEMORY LOCATIONS PER CHANNEL: 2
TOTAL MEMORY LOCATIONS: 200,

FREQUENCY OPERATING MODES: Normal,
Load Freq, Read Freq, Secure,

RESOLUTION: Digital,
steps, plus VFO).

direct readout (100 Hz

FREQUENCY STABILITY:+1x 10-6 TCXO, over
rated temperature range.

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

RF INPUT/OUTPUT IMPEDANCE: 50 ohms nom-
inal, unbalanced.

DUTY CYCLE: Continuous.

ENVIRONMENTAL TEMPERATURE: —30°C to
+65°C, for 100 watts PEP output. —30°to +50°C,
for 100 watts Average (Continuous FSK). External
blower kit required for continuous FSK service.

HUMIDITY: 100% at 50°C.

SHOCK: Per MIL-STD-8108B, Method 516.1,
Procedure I, Fig. 516.1.2, Amplitude a Duration c.

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

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

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

FRONT PANEL CONTROLS: Digital Fre-
quency Selectors, Digital Channel Selectors,
Frequency Control Mode Keylock Switch,
Load Receive Pushbutton, Load Transmit
Pushbutton, Master Clear Pushbutton, VFO,
Volume, Mode/on-off, RF Gain, Transmit-
ter Gain, Light Dimmer, and optional plug-
in antenna coupler control panel,

POWER INPUT: AC:
Hz: at 400 watts max.

DC: (optional) 13/26 volts,+10%;
at 480 watts max.

115/230 volts +15%, 50-60

DIMENSIONS: (CM) 15.2H x 46.6W x 53,7 D
(INCHES) 6H x 18.25W x 21,125D

WEIGHT: 30 kgs, (66 pounds)
1.3.2 RECEIVER

SENSITIVITY: [SSB: 0.5 uv into 50 ohms for 10

(2-30 MH?) db S+N/N. ‘

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

(1.6 to 2.0 MHz) 6db degradation.

AUDIO OUTPUT:
@ less tha
600 ohms

5 watts into 8 ohms (speaker)
10% distortion; 10 dbm nominal into
nternally adjustable).

SELECTIVITY:
points),

300 to 3000 Hz nominal (6db
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.
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INTERNAL SPURIOUS RESPONSE: 99.5% below
equivalent 0.2 uv noise input at antenna terminals.

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

1.3.3 TRANSMITTER

POWER OUTPUT: SSB: 100 watts PEP and
average nom.

CW: 100 watts Avg. nom.
AME: 30-40 watt carrier.

HARMONIC SUPPRESSION:

-40 db, second harmonic.

-50 db, all other harmonics.

-60 db, all harmonics, (with antenna coupler)

INTERMODULATION DISTORTION: At lcast
33 db below PEP., typical.
CARRIER SUPPRESSION: 50 db.

UNDESIRED SIDEBAND SUPPRESSION: 50 db
at 1.5kHz.

HUM AND NOISE LEVEL: -50 db.

1.4 EQUIPMENT SUPPLIED

The following table is a list of equipment, with
their appropriate Sunair part numbers, supplied
with the GSB-900SC Transceiver.

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

1.4.2  Hand Held Microphone Assembly
1.4.3  Operating Manual

1.4.4  Power Cord Assembly, 115V A.C.
OR
Power Cord Assembly, 230V A.C.

1.4.5  Ancillary Kit, consisting of:
Extender cards (to service 12, (C,
boards)
Spare bulbs
Tuning tools,

Sunair Part No.

1004000014 Green
1004000031 Gray

5024000609
1004190000
5024002091

5024002156

1004010001
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1.5 OPTIONAL EQUIPMENT-NOT SUPPLIED

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

1.5.1

1.5.2

1.5.4

1.5.5

1.5.6

1.5.7

1.5.8

1.5.9

1.5.10

1.5.11

Antenna Coupler, Remote Controlled,
GCU-910A

Automatic Antenna Coupler, GCU-935

Control Cable for GCU-910A or GCU-
935 (specify length)

Antenna Coupler Tuning Control (mounts
in Front Panel of GSB-900SC to control

item 1.5.1). Supplied with antenna coup-
ler. Refer to 1.5.1.

Coaxial Cable, type RGS8/U (recom-

mended for connecting antennas to the

GSB-900SC , or for connecting the GSB-

9008SC to the GCU-910 or GCU-935

where the length will be under 100 feet).

SPECIFY LENGTH

Coaxial Cable, type RG8/U (same as
1.5.5 above, but recommended where
length will exceed 100 feet). SPECIFY
LENGTH

D.C. Inverter Module (Powers the GSB-
900SC from either 13 or 26 volt D.C.
sources while still permitting operation
from 115/230V A.C. mains). Module
mounts inside GSB-900 SC,

Power Cord Assembly-D.C. (includes 10
feet of connecting cable). For use with
item 1.5.7 above. (Supplied with DC in-
verter above).

C.W. Key (includes 3 foot cable and
connector).

Handset Assembly (with coiled cord
and connector).

Headset (includes cable and connector).

5024200055
5024200098

6035000096
6035000053
0588680001

5024042352
5024042395

0588130001

0586640000

5024021304

5024002296

5024000994

5024000790

0840200005

Gray
Green

Green
Gray

Gray
Green
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1.5.12

1.5.13

1.5.14

1.5.15

1.5.16

1.5.17

1.5.18

1.5.19

1.5.20

1.5.21

1.5.22

|SEPS

1.5.24

1.5.25

1.5.26

15,27

1.5.28

Desk Type Microphone (includes cable
and connector ).

Shock Mount Assembly (recommended
for mobile applications).

Rack Mount Kit (adapts GSB-900SC to
mount in a standard 19 inch rack).
Includes rack slides.

Doublet Antenna Kit
75 foot Long Wire Antenna Kit

150 foot Long Wire Kit

16 foot Mobile Fiberglass Whip Antenna
(use with 1.5.19 below ).

Heavy Duty Strap-Type Bumper Mount
for 1.5.18 above.

Heavy Duty Feed Thru Mount (for 1.5.18
above).

Right Angle Vehicular mount for 1.5.18
above.

35 foot Fiberglass Base Station Whip
Antenna.

23 foot Fiberglass Marine Whip Anten
-na with Flange Base.

23 foot Fiberglass Marine Whip Antenna.

Laydown Mount for above.

/
Depot Spare Parts Kit for GSB-900SC
(to support 3 to 5 units in the field for
2 to 4 years).

Depot Spare Parts Kit for GCU-910A
Antenna Coupler.

Depot Spare Parts Kit for GCU-935
Antenna Coupler

5024000897

1001680006

1001690001

0996240000
0999200003

0999210009

0712950001

0715730C02

5024402090

5024402596

0715850008

0715760009

0712980008
0712990003

1001670001

5024900693

6035900097
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1.5.29 Field Module Kit for GSB-900 SC (con-
tains p-c board assemblies).

1.5.30 GRC-951 Remote Audio/Keyline Con-
trol for GSB-900SC,

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

1.5.32 Depot Spare Parts Kit for GRC-95].

1.5.33 Depot Spare Parts Kit for D.C. Inverter
Module.

1.5.34 Blower Kit 115 VAC (mounts on rear panel).
1.5.35 Blower Kit 220 VAC (Mounts on rear panel).

1.5.36 Manual Phone Patch Assembly (See Page 6-1
for description).

1004030002

5024850092

0588690007

5024901592
5024902092
5024-006089

5024-0060-97
5024400003
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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, antenna
and ground system hook-ups and final checkouts
after installation are also provided.

2.2 UNPACKING AND INSPECTION

Unpack and inspect all parts and equipment as
soon as received.

Be sure to retain the carton and it's
associated packing materials should
it be necessary to .reship damaged
equipment.

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

If 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 Sunair.
Include the following:

(a) Order number
(b) Model and serial number
(c) 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-900SC has 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 cardboard should be placed at the comers of
the equipment to protect against denting.

When retuming one or more subassemblies for
repair, you must ship AIR PARCEL POST con-
signed to:

SUNAIR ELECTRONICS, INC.
3101 SW 3rd Avenue

Ft. Lauderdale, Florida 33315
U.S.A.

Plainly 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 to be sure
it is marked properly and is
securely wrapped.
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24 GENERAL INSTALLATION AND MOUNT-
ING INFORMATION

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

2.4.1 GENERAL INSTALLATION

a. Carefully plan radio/coupler/antenna loca-
tions, observing the following requirements before
starting installation.

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

c. Provide maximum separation between coupler
output and the radio with its associated wiring.
Coupler may be mounted 100 ft. from radio if
RGS58 rf cable is used, or further if RG8 is used.

d. Antenna lead from antenna coupler to an-
tenna must be insulated for at least 10kv potential.
The lead should not run paralle] 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 wood 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 pages.

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

Z=5

or excessive power output. This is caused by too
close proximity of the coupler output and antenna
to the transmitter and/or inadequate RF grounds.
Carefully following thc above procedures will
prevent this 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
tiie rear feet in order to tilt the transceiver at a
convenient operating angle. Minimum clearances
of 1 inch at the sides and 2 inches at the rear and
top should be allowed to provide for adequate
cooling of the rear panel heat sinks. If extended
periods of RTTY transmission are anticipated,
forced air cooling of the heat sinks is recom-
mended. Figure 2.1 shows the applicable GSB-
9008C outline dimensions for use in this installa-
tion. Figures 2.2 and 2.3 show typical Base Station
system installations. Refer to section 2.5 for
recommendations of suitable antennas. See section
2.4.5 for rack mounted installations.
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Figure 2.1 Outline Configuration



SUNAIR GSB-900SC

PL-259 CONNECTOR TO[ANT] JACK
(1A8UI1)

HEAVY BRAID
TO GOOD
EARTH GROUND

RG58/U COAX (FOR RUNS UNDER |00 FEET)
RG8/U COAX ( FOR RUNS OVER 100 FEET)

NOTE: ANTENNA V.SW.R. MUST BE LESS THAN 2:|

50 OHM ANTENNA SUCH AS
DOUBLET, LOG PERIODIC ETC.

.

Figure 2.2 Base Station Installation (50 ohm Antenna)

IOKV INSULATED WIRE

NON RESONANT
ANTENNA SUCH AS WHIP

(LENGTH LESS THAN 12 INCHES)
RG58/U (FOR RUNS UP TO IOOFT)

RG8/U ( FOR RUNS OVER 100 FT.)

CONTROL 'CABLE ( 58868 )
LENGTH UP TO 250 FT

PL-259 CONNECTOR TO

JACK (1A8J1)

HEAVY BRAID
TO GOOD
EARTH GROUND

ANTENNA TUNING CONTROL
5024042395 GRN
5024042352 GRY

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

TO [ACCESSORY| JACK (1A8U4)

Figure 2.3 Base Station Installation (Non-Resonant Antennas)
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31"
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iI.‘JIA.'I'HRU HOLE
(4 REQD)

NUT WITH
FLAT WASHER
8 LOCK WASHER
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TYPICAL SHOCK
MOUNTING DIMENSIONS

UTILIZE SHOCK
MOUNT HARDWARE

Gs8 'SOOSC’

(REAR VIEW)

GROUND STRAP

SHOCK MOUNT s == = S ————
CENTER HOLE ; ‘ 1

.

| A o8 -

o
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)
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=
O
el

SHOCK MOUNT ASS'Y
1001680006

GSB-900SC SHOCK MOUNT ASSEMBLY
1001680006

——
s —UEMMMMM}M

|
J

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-900SC Shock Mount Assembly (Sunair
Part No. 1001680006)is designed to mount the
Transceiver in vehicular installations. Figure 2.4
gives the applicable outline dimensions for the GSB-
900SC coupled with the shock mount. Figure 2.5
shows a typical vehicular installation. 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.

MS-3106E-28-2IP
ANTENNA TUNING CONTROL

PL259 CONNECTOR RG58/ U COAX TYPE N CONNECTOR
TO 1A841 [ANT TO JI
] - = O scu-si0a
GSB-900SC or
GCU-935
]
TO |ACCESSORY} CONTROL CABLE TO J2
JACK |ABJU4 0588680001

MS-3I106E-28-2I1S
|

WHIP ANTENNA\‘I

JEEP

SHOCK MOUNT ASS'y P SHORT LEAD
1001680006 R Et— INSULATED
FOR |
RG58/U COAX TO K
1ABY|
<.

HEAVY GROUND LEAD (SECURE UNDER MOUNTING < CONTROL CABLE
BOLT FOR ANTENNA FEED THRU INSULATOR ) /// / 0588680001

Figure 2.5 Typical Vehicular Installation
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2.4.4 MARINE INSTALLATIONS

In marine installations, follow the same recom-
mendations as outlined in paragraph 2.4.3. If the
radio is installed in a wood or fiberglass boat, a
ground plate of 12 square foot minimum area in
contact with the water should be installed. A heavy
ground lead such as 1 inch wide strap or braid
- should be connected between the ground post on
the radio and the ground plate. The length of this
ground lead should be held to an absolute min-

imum commensurate with a neat installation.--
2.4.5 RACK MOUNTED INSTALLATIONS

The GSB-900SC may be conveniently mounted in
a standard 19 inch rack using the Rack Mount Kit
(1001690001)The kit includes a pair of rack slides,
associated hardware and filler panel. The GSB-
900SC, in the rack mounted configuration, re-
quires a standard panel space seven inches high.
Refer to figure 2.6 for assembly details.

FLAT WSHR #10 P/N 0500220000 (4 REQD)

SLIDE SUPPORT P/N 1000230023 (2 REQD ) —

NUT, CLIP #& 10 P/N0538750006 (4 REQD)—
(NOT SHOWN — BEHIND SLIDE SUPPORT)

=)

7 HIGH

BLOCK
P/N 5024004400
(4 REQD)

5024003802 GRN
5024003811 GRY
(2 REQD)

SCREW, FL.HD., # 6-32x 1/4"LG.
P/N0522350429

NOTE: FORCED AIR COOLING
IS RECOMMENDED FOR
RACK MOUNTING

NUT, HEX # 10 P/N 0501940006 (4 REQD)
SCREW, PN. HD. #10-32 x 5/8"LG. P/N 0500940100 (4 REQD)

FLAT WSHR.# 10 P/N0500220000 (4 REQD)

WSHR /LOCK #£10 P/N 0500070008 ( 4 REQD)

SCREW, PN. HD.,# 10-32 x 3/8"LG. /N050094006|
( 4 REQD)

’/

Z NUT, CLIP# 10 P/N0O538750006
(4 REQD

FL.WSHR #10
£/N 0500220000
(4 REQD)
/ Z
7
ZTola SCREW,PN HD.,
0 #10-32x5/8" LG.
Q P/N0500940I00

P/N l0(§)4040024

Wooobooobooo

RN
Y COCOOPOORITS OO

S oo agannacanaoanl

X

CABINET (REF)

SCREW,FL HD,# 4~ ~40 x3/8"LG
P/N 0500620628 (4 REQD)

BRACKET P/N 5024003900 GRN
(2 REQD) 5024003918 GRY

Figure 2.6 Rack Mounted Installation
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2.5 ANTENNAS AND GROUND SYSTEMS

2.5.1 GENERAL

The GSB-900SC is designed to operate into a 50
ohm resistive antenna system with a maximum volt-
age standing wave ratio (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, a com-
plete discussion is beyond the scope of the manual.
Antennas for use in the 1.6 to 30 MHz spectrum
generally fall into three categories:

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

Several popular antennas falling into each of the
above categories are discussed below. For specific
recommendations, consult our experienced Field
Service Organization.

Some general “DO’S” and “DONT’S” of antenna
installation are listed below:

a. Best performance will be obtained when the
antennais mounted as high as possible. The antenna
should be clear of all large objects such as trees and
buildings

b. Although the GCU-910A or GCU-935 coupler
will match electrically short antennas (i.e. those
under 1/8 wavelength), such antennas are not effi-
cient radiators. If the installation permits, antennas
over 1/8 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.

c. When using whip antennas, the ground system
actually forms part of the radiating system. Where
space permits (such as in a base station instal
lation) a good ground plane or radial system
should be installed at the base of the antenna.

(See Figure 2.7)
NOTE

An inadequate ground system is
most often responsible for disap-
pointing performance when using a
whip antenna.

ANTENNA

. ————

HEAVY
GROUND
STRAP

SHORT LEAD
INSULATED
FOR 10KV

INSULATED BASE

6 FT GROUND RODS

@ GROUND INSTALLATION

/_\ ANTENNA COUPLER

I

/HEAVY STRAP

HEAVY STRAP
BONDING RADIALS
TOGETHER

12 AWG GROUND RADIALS
MINIMUM OF 1/4 WAVELENGTH
LONG AT LOWEST OPERATING
FREQUENCY

ROOF TOP INSTALLATION

Figure 2.7 Whip Antenna
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d. In vehicular installations and marine instal-
lations in a metal hull ship, 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, 1 inch wide strap should be connected
between the coupler ground post and the plate. As
previously mentioned this ground lead should be as
short as possible.

2.5.2 NARROW BAND 50 OHM ANTENNAS

Typical of this type of antenna are the doublet and
the inverted V illustrated in Figures 2.8 and 2.9
respectively. Both types of antennas may be assem-
bled from the Sunair Doublet Antenna Kit
(part & 99624), Their operation is efficient for only
a narrow band of 'frequencies within approximately
2 1/2% 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 somewhat direc-
tional characteristics. The direction of maximum
radiation is perpendicular to the antenna wire. The
inverted V antenna is particularly suitable for com-
munication with nearby mobile stations (with
vertical antennas) since a portion of the radiation
is in a vertical direction.

2.5.3 RANDOM LENGTH NON RESONANT
ANTENNAS

Whips and long wires are popular non resonant
antennas. The whip antenna (illustrated in Figure
2.7) is often used in mobile, marine, portable or
semi portable installations because it is rugged and
self supporting. The antenna impedance is strongly
dependent on the operating frequency and an
antenna coupler, therefore, must be used to match
the antenna to the transceiver. Best radiation
efficiency will be obtained if the antenna is at least
1/8 wavelength long at the lowest operating fre-
quency; however, this requirement does not result
in a practical size antenna for low frequency oper-
ation. 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. If 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

3
INSULATOR
COAX CENTER
CONDUCTOR CONNECTOR
BOTH POLES
(20FT. MIN)
RG58/U OR RGB/U COAX
CABLE (ANY LENGTH-
KEEP AT RIGHT ANGLES
TO ANTENNA)
A |

”\\ N
CENTER
~ INSULATOR

INSULATOR

COAX SHIELD
CONNECTION

L= 468
So——smaaAsel
FREQUENCY (MHz)

-\ -'QE‘:\."*"‘

PL259 CONNECTOR

Figure 2.8

Doublet Antenna
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COAX CENTER
CONDUCTOR
CONNECTION

RG58/U OR
RG8/U COAX
(ANY LENGTH)

T

6 FT. MIN.

INSULATOR

L \
CENTER
INSULATOR

L= —
FREQUENCY (MHz)

N
Q/Nv'\* A A

PL259 CONNECTOR

COAX
SHIELD
CONNECTION

490

INSULATOR

Figure 2.9 Inverted "V" Antenna

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 12 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.

The tong wire antenna, illustrated in Figure 2.10, is
a popular base station antenna where a wide range
of operating frequencies are used, The 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
in length. The radiation pattern of the long wire
antenna is also a function of operating fre-
quency. The two most popular length long wire

" antennas, 75 and 150 foot (available from Sunair as

part numbers 0999200003 and 0999210009
(respectively) exhibit excellent low frequency
radiation efficiency.

INSULATOR

\

INSULATOR
___’_’_’_}r-m' 7 3

HEAVY STRAP

o

ANENNA COUPLER

6 FT. GROUND POST

20FT
MINIMUM

SR | N §

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 area 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 frequencies, an antenna coupleris NOT
required. Some common examples are:

(a vertical antenna with an omni-
directional pattern)

a) Discone

b) Log-Periodic (a horizontal antenna with
highly directional pattern). This
antenna is often made in a
rotatable configuration.

Consult the Sunair Field Service department for
specific recommendations.

2.6 POWER REQUIREMENTS

2.6.1 OPERATION FROM ALL A.C. POWER
SOURCES

As supplied from the factory, the GSB-900SC is
wired for continuous operation from 115 or 230
volt +15%, 50-60 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 2.11). 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
2.12 shows the line cord assembly wiring for 115
volt operation whiie Figure 2.13 shows the 230
volt wiring.

24444 A ddAdd

CAUTION

\ 00000000014

PO WY
YYv

Check the tay on the line cord
befor: connecting the radio to pow-
er ruiins to insure that the correct
volt- e has been selected. Perma-
ner.. damage to the radio may occur
if 1he incorrect power cord is used.
Refer to Table 2.14 and check fuses
FI 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-900SC 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 opers’fon will be more
reliable.

The radio may be wired for high line voltage op-
eration by changing connections on terminal strip
1A6TB1 on the power supply (refer to Figures
2.15 and 2.16). The GBS-900SC is normally wired
at the factory for the nominal 115/230 volt con-
nections.

NOMINAL LINE VOLTAGE LINE VOLTAGE RANGE |POWER CORD| REFER TO
INUSE | FIGURES

115 98 to 132 115V 2.12,2.15

132 112 to 152 115V 212, 2.16

230 196 to 264 230V 2,13, 2.15

%264 224 1o 304 230V 213, 2.16

* High Line Connections

Figure 2.11 A.C. Line Voltage Range Table

2-10
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wiPl
( MATES WITH |A8J3)
A Z l e BLACK
AN i i i
l
£ <& I ! 1 WHITE m
NS r T i 1 0
, |
| | GREE
5) 04 o N
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NO CONNECTION

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

Figure 2.12 115 VAC Power Cord Schematic
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e —
NO CONNECTION
e
B e_l_
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Figure 2.13 230 VAC Power Cord Schematic
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NOTE

The high line voltage connect-
ions must either be requested
at the time of ordering or the
radio must be rewired in the
field to provide for continuous
high line voltage operation
(see figure 2.16).

2.6.3 OPERATION FROM D.C. POWER SOURCE

If the GSB-900SC is equipped with the optional
D.C. Inverter Module (Sunair part no. 5024-0213)
operation from D.C. power sources of 13 or 26

volts +10%, positive or negative groundk is possible.

The GSB-900SC 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
nominal 13 or 26 volt power sources is accom-
plished by changing connections on terminal strip
1A6TB2 (see figure 2.17) on the power supply and

on the D.C. Inverter assembly 1A6A2. The Power
Cord wiring for D.C. operation is shown in figure
2.18.

22443404444

CAUTION

YVryYyiTvvyyYy Yy
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Before connecting the radio to
the D.C. power source, check
the marker tag on the reg-
ulator heat sink at the rear
of the radio to make sure
that the proper voltage range
has been selected. Permanent
damage to the radio can occur
if the wrong range is selected.

The GSB-900SC 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
1A8F1,1A8F2 A.C. Line Rear Apron | For nominal 115V input, use type MDL
(SLO-BLO), 5 amp.
For nominal 230V input, use type MDL
(SLO-BLO), 3 amp.
1A8F3 D.C. Line Rear Apron |For nominal 13V input, use type MDL(SLO
BLO), 30 amp.
For nominal 26V input, use type MDL(SLO
BLO), 15 amp.
1A6F1 +28V Power Supply | Type AGC, 15 amp.
1A6F2 I 2V Power Supply | Type AGC, 3 amp.
1A6F3 +5V Power Supply | Type AGC, 3 amp.

Figure 2.14 GSB-900SC Fuse Table
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P/0 |IA6TI
'._...H,..,....,,.,.,., @_,..‘,_,.,,.,”_,.
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% N2 N2 N2
3 | 7 5
Figure 2.15 Power Supply Wiring - 115V or 230 VAC Inputs
P/O IAEGTI
® e ® e
ORN BRN WHT BLU YEL VIO
P/0 1A6TB!
— ]
| ea ) $E3 OE! 8O OE6 oes |
L J
P/O 1A6P| ——4+— —— —— |
WV N/ N\ A\
3 | 7 5
Figure 2.16 Power Supply Wiring = 132 V or 264 VAC Inputs
2-13



SUNAIR GSB-900SC

GRN

IA6TB2

/

CONNECTIONS SHOWN ABOVE FOR 13 VDC OPERATION

NOTE: JUMPER MUST BE CONNECTED BETWEEN
E10 AND E11 ON D.C. INVERTER BOARD

GRN BLK

RED YEL WHT

11 /
§

f |
10 &

-+

Tty

CONNECTIONS SHOWN ABOVE FOR 26 VDC OPERATION

NOTE: JUMPER MUST BE CONNECTED BETWEEN
E9 AND E10 ON D.C. INVERTER BOARD

=T s s

Figure 2.17 D.C. Inverter Connections tc Power Supply Terminal Strip 1A6TB2
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W3PI
(MATES WITH 1A8J3)
y4 | & (B
F & | T (— + D.C.INPUT
| | ; :
|
E { | s flj —D.C.INPUT
| W3 CABLE ASSEMBLY
| !
0t -
i =
|
S

1 &4——— >NO CONNECTION

rigure 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
then trimmed to minimum length consistent with a
neat installation. This will ensure minimum voltage
drop in the cable under the high input currents
present when in transmit (particularly with 13 volt

input).
NOTE

Before applying power to the
radio, refer to table 2.14 and
check that the correct value
of fuse F3 (on the rear apron
of the radio) has been inserted
in its fuse holder.

2.7 GRC-951 AUDIO REMOTE CONTROL UNIT

The GRC-951 Audio Remote Control unit pro-
vides for remote control of GSB-900SC audio and
keyline functions at separations of up to 200 feet
from the transceiver. The GRC-951 outline draw-
ing is shown in figure 2.20. A universal swivel-

type mounting bracket is supplied with the unit,
permitting installation in a variety 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 2.19 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 GRC-951 remote control and
Pl to the GSB-900SC, Connect Power cord and
antenna to the GSB-900SC,

NOTE

The internal adjustments in the
GSB-900S C have been set at the fac-
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tory to supply proper audio levels
to the GRC-951, in case of insuf- -
ficient audio levels, perform the
following adjustments.

f) Remove the top cover and receiver/exciter.

module top cover from the GSB-900SC,

g) Set the VOLUME control of the remote control
to the middle of its range. Connect a microphone
to the remote control.

h) Turn REVIOTE AUDIO LEVEL control 1A3A-
4R48 on the AUDIO board in the GSB-900SC at
least 10 turns counterclockwise.

i) Turn REMOTE TRANSMIT AUDIO LEVEL
control 1A3A4R58 on the AUDIO board in the
GSB-900SC at least 10 turns counterclockwise.

i) Apply power to the GSB-900SC, Tune in a
moderately strong signal on the GSB-900SC (using
local speaker). Advance 1A3A4R48 clockwise
until a comfortable listening level is achieved in
the GRC-951 speaker.

k) Select the highest transmit frequency antici-
pated (normally 29.9999 Miz), refer to scction
3 and check out transmit operation using local
controls.

) Depress the push-to-talk (PTT) button 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 metcr
of the GSB-9008C is noted (this is the threshold of
ALC). Advance 1A3A4RS8 two turns beyond this
point.

m) Replace the receiver/exciter module top cover
and the GSB-900SC top cover.

THE UNIT IS NOW READY FOR OPERATION

In the event of improper operation, refer to
section 4.10.

DESIGNATOR TYPE SUNAIR PART NO.
PI MS3106A(18-19P)| 075400000l
p2 MS3I06A(I8-19 P)| 075400000!I
CABLE PART NO, 5024850106(0588690007)
P2 K\ Pl 1ARJ2
GROUND A A r{l A A
AUDIO OUT LO g B B |8
AUDIO OUT HI c C T C
GRC-951 28y ] 11
D D - D D
AUDIO AUDIO IN LO £ E e £
REMOTE apio b ] F i = = 6SB-900SC
CONTROL | weviine Ll
UNIT G S 5 6 G
H H H H
J J J J
K K | K K
INTERCONNECT DIAGRAM

Figure 2.19 GRC-951 Audio Remote Control Unit Interconnect Diagram
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Table 2.1
MATING CONNECTORS TO GSB-900SC AND ACCESSORIES

MATING PARTS

Cable Rubber
DESCRIPTION DESIGNATOR Connector Clamp Boot(s)

Sunair Part Numbers

(" Microphone 1A1J1 0753570009 0754450007 0700550038

Phone 1A112 0754010007 L :

Key 1A1J3 0754010007 - —

Antenna 1A8J1 0742190005 y y

(Note 1)

GSB“’OOSCﬁ Audio 1A8)2 0754000001 0740250001 0700550046
0700550038
Power 1A8]3 0753580004 0754570002 0700550046
0700550054
Included 0700550054
_Accessory 1A814 | 0754690008 with 0700550062
Connector 0700550071

RF Input Il 0747020001 - =

GCU-910 (Note 2) i
or

GCU-935 , . Included ~ 0700550054
Control Unit 12 0747640009 with 0700550062
Connector 0700550071
GRC-951< Audio Il 0754000001 0740250001 0700550046

NOTE |

1. When used with RG-58/U Coax,
use Adapter No. 0742070000.

2. When used with RG-8/U Coax,
use connector No. 0754140008.
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SECTION 3
OPERATION

3.1 GENERAL

This section provides installation and in-
structions required for proper operation of
the Secure Channel front panel,

3.2 OPERATING CONTROLS

3.2,1 Listed in the next pages are descrip-
tions of all controls, indicators and connec-
tors located on the Secure Channel front pan-
el, They are illustrated in Figure 3,1,

DIMMER REC VOLUME MODE
SWITCH LIGHT CONTROL SWITCH
ES'YTERY M i
XMIT RF GAIN VFO INDICATOR DISABLE pILOT
XMIT GAIN LIGHT LIGHT CONTROL CONTROL LIGHT LIGHT LIGHT
MODE
PHONE JACK DISPLAY SWITCH

FREQ CONTROL
KEY

KEY JACK
CHANNEL
INDICATORS
MIC
CONN.
IOMHZ  IMHZ 100KHZ 10KHZ IKHZ 100 HZ TENS UNITS
— J % jo——— et
FREQUENCY SWITCHES CHANNEL SWITCHES
LOAD  LOAD MASTER
REC XMIT CLEAR PUSH-
PUSH-  PUSH- BUTTON
BUTTON BUTTON
Figure 3.1 GSB-900SC Transceiver Front Panel
3-1
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MODE
SWITCH

VOLUME (outer knob)

RF GAIN (inner knob)

FREQ
CONTROL __|
MODE

SWITCH

SWITCH POSITION
OFF

LSB

USB

AM

CcwW

CPLR TUNE KW

NORMAL

LOAD FREQ

EQUIPMENT RESPONSE
Disconnects Primary Power

a) Applies Primary Power
b) Select Lower Sideband Mode

a) Applies Primary Power
b) Selects Upper Sideband Mode

a) 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. :
IF AN ACCESSORY GCU-910, GCU-935, OR
GSL-1900 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.

a) Sixfrequency switches select simplex op-
erating frequency.

b) Display contains frequency switch set-
ings,

¢) Thefollowing controls are disabled: Load
Xmt Pushbutton, Load Rec Pushbutton, Chan-
nel Selector Switches, Master Clear Push-
button.

d) Rec Light is on when radio receives,
e) Xmt Light is on when radio transmits,
a) Six frequency switches select program-
ming frequencies to be loaded into the mem-
ory system,

b) Display contains frequency switch settings.
c) Channel Selector Switches select mem-
ory locations tobe loaded with desired trans-
mit and receive frequencies.

d) Load Rec Pushbutton, when depressed,
loads selected receive frequency into re-

ceive frequency memory location of selected
channel,
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SWITCH POSITION

LOAD FREQ
(Cont, )
READ FREQ
FREQ
CONTROL
MODE
SWITCH
SECURE

FREQUENCY SWITCHES (6) .

L

EQUIPMENT RESPONSE

e) Load Xmt Pushbutton, when depressed,
loads selected transmit frequency into trans-
mit frequency memory location of selected
channel,

f) Rec Light is on unless Load Xmt Push-
button is depressed, When Load Xmt is de-
pressed, Xmt Light turns on,

g) Radio is disabled in this mode, Disable
Light is on,

a) Channel Selector Switches select memory
locations in which operating frequencies are
stored,

b) Display contains operating frequencies
stored in memory location of selected chan-
nel,

c) The following controls are disabled: Six
Frequency Switches, Load Rec Pushbutton,
Master Clear Pushbutton,

d) Load Xmt Pushbutton causes transmit
frequency, which is stored in transmit fre-
quency location of selected channel to be
displayed. Radio does not transmit since
this operation is designed only to verify the
stored transmit frequency,

e) Xmt Light is on any time the radio is
transmitting as a result of keying the Micro-
phone or pressing the CW Key, Display will
contain the transmit frequency, Xmt Light
also is on when Load Xmt Pushbutton is
pressed even though radio only displays
transmit frequency and does not actually
transmit,

f) Rec Light is on at all times when the Xmt
Light is not on,

a) All responses same as in Read Freq
Mode except that display is blank preventing
any front panel indication of operating fre-
quencies,

10 MHz switch, 1 MHz switch, 100 kHz
switch, 10 kHz switch, 1 kHz switch, 100 Hz
switch,
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FREQUENCY SWITCHES (6) (Cont,) .......

CHANNEL SELECTOR «cvvcvursansscsnnss
SWITCHES (2)

LOAD REC PUSHBUTTON .......... 600000

LOAD XMT PUSHBUTTON

I I R

MASTER CLEAR PUSHBUTTON .......... c

REC LIGHT cceovevcercrcesssssonsoscanncs

EQUIPMENT RESPONSE

a) Selects the simplex operating frequency

-in the Normal  Frequency - Control . Mode,

b) Selects the programming frequencies to
be loaded into the memory in the Load Freq
Mode.

¢) Disabled in the Read Freq and in the Se-
cure mode,

Channel Tens switch, Channel Units switch,
a) Disabled in the Normal mode,

b) Selects the memory locations to be loaded
with desired transmit and receive frequencies
in Load Freq mode,

c) Selects for frequency control the memory
locations containing the required transmit
and receive frequencies in both Read Freq
and Secure mode,

a) Disabled in Normal, Read Freq and Se-
cure mode,

b) Loads selected receive frequency into
receive frequency memory location of sel-
ected channel in Load Freq mode,

a) Disabled in Normal and Secure Mode.,
b) Loads selected transmit frequency into
transmit frequency memory locatioh of sel-
ected channel in Load Freq mode,

¢) Causes transmit frequency to be display-
ed without causing radio to transmit in Read
Freq mode for the purpose of verifying stor-
ed transmit frequency.

a) Disabled In Normal, Read Freq and Se-
cure mode,

b) Instantaneously erases all frequencies in
Load Freq mode,

a) Lights when radio is receiving in Normal
and in Secure mode,

b) Lights when Load Xmt Pushbutton is not
being pressed in Load Freq mode,

¢) Lights whenreceive frequency is display-
ed and radio is receiving or when Load Xmt
Pushbutton is not being pressed in Read
Freq mode,
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XMT LIGHT..... 3% .

LOW BTRY LIGHT ...

XMIT GAIN ..........

KEY JACK .....

DIM CONTROL .......

MIC CONNECTOR ,....

VFO (potentiometer control with pull-on, ., ,

push-off switch)

VFO INDICATOR LIGHT

FREQUENCY DISPLAY

ooooooooo 06 0000080

oooooooooooooooooooo

oooooooooooooooooooo

oooooo

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

ooooooooooooooooo

EQUIPMENT RESPONSE

a) Lightswhen radio is transmitting in Nor-
mal and in Secure mode,

b) Lights when transmit frequency is being
stored by pressing Load Xmt Pushbutton in
Load Freq mode,

¢) Lightswhen radio is transmitting in Read
Freq mode as a result of the Microphone
being keyed or the CW key being pressed,
d) Lights when Load Xmt Pushbutton is pres-
sed in Read Freq mode to verify a stored
transmit frequency,

Lights when radio turns on if batteries that
retain the contents of the memory system
when the radio is off are low enough to re-
quire replacement with fresh batteries,

Controls microphone input level to the transceiver
In TRANSMIT mode.

Accepts standard 1/4 inch 2 circuit plug (such as
PJ-055B) from CW telegraph key.

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

Provides two level intensity control of LED
frequency readout, pilot light, Rec Light and
Xmt Light, Provides off-oncontrol of Chan-
nel Indicators and meter illumination,

For connection of dynamic microphone with built
in push-to-talk (PTT) switch. Mates with standard
MS connector MS3106A (14S-05P).

a) VFO OFF mode (control pushed in): Frequency
controlled solely 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.
a) Indicates simplex frequency selected by

six Frequency Switches in Normal Frequen-
cy Control Mode,
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FREQUENCY DISPLAY (Cont,) vvveveeneen.s

PILOT LIGHT e PP s e0 T 00 0L L0 L LN EOPNLEEOINOEECESIOINTS

IDNSVNIRIG R M o 560000 00ec00000000C

3.3 REAR APRON FUSES AND CONNECTORS

3.3.1 Refer to Figure 3.2 for location

ANT (JA8JD). .. .vvvnneneennn

AUDIO (1A8J2) :

POWER (1A8J3}....... 6 0c0C000000G000008

ACCESSORY
(1A8]4)

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

EQUIPMENT RESPONSE

b) Indicates transmit or receive frequency
selected by six Frequency Switches for stor-
age into desired memory location in Load
Freq mode,

c) Indicates stored receive frequency when
the radio is receiving and stored transmit
frequency when the radio is transmitting in
Read Freq mode,

d) Indicates stored transmit frequency in
Read Freq mode when Load Xmt Pushbutton
is pressed, Theradio is not actually trans-
mitting in this case, since the transmit fre-
quency is only displayed for verification,
e) Blanked in Secure mode,

f) Flashes any frequency under 1,6000 MHz
off and on at a rate of once a second,

Illuminates front panel controls,

Lights when a frequency below 1,6000 MHz
has been selected. Lights when Load Freq
position of Frequency Control Mode switch
is selected, Theradio is disabled when this
light is illuminated,

ANTENNA connector: R.F. input/output of unit.
Mates with standard PL-259 RF connector.

AUDIO connector: for connection of 600 ohm bal-
anced AUDIO OUTPUT and AUDIO INPUT. Mates
with standard MS connector MS3106A (18-19P).

POWER connector: for connection of A.C. or D.C.
power to the Transceiver (see Section 2.6). Mates
with standard MS connector MS3106A (24-11S)

ACCESSORY connector: For connecting accessory
equipment such as the GCU-910 Antenna Coupler.
Mates with standard MS connector MS3106A
(28-21P).
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FUSES' 8. Y. . . /ey . O - . A.C. and D.C. input line fuses (see Fig. 2.14).
(B, 3E28RF 3}
GROUNDPOST .. B. ... ... -cccc..- Refer to Section 2, paragraph 2.4.1 (b).

SEE FIG. 2.14 ANT

ANTENNA CONNECTOR
CONNECTOR (1A842)
AC LINE FUSE (1ABJD)

I(IABFI)

AC LINE FUSE —] '
(IABF2) S
I DC LINE FUSE
L5 SN o
e @ ‘ =
ol K
\

NN I

POWER SUPPLY GROUND POST RF POWER
HEAT SINK AMPLIFIER
(5024-0211) 1A7
(OPTIONAL) 1A6A2Q!I

(OPTIONAL) 1A6A2Q2

1A6QI 0|

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

Connect the 50 ohm antenna (or dummy load) to
the transceiver. Connect a microphone (to 1A1J1),
a CW key (to 1A1J3) or 600 ohm audio source (to
1A8]2).

Follow 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 FREQ CONTROL MODE switch
to Normal position,

e) Set the six FREQUENCY  dials to the desired
operating frequency. Set the VFO control in the
“in”” (off) position.

f) Set the VOLUME control for a comfortable
listening level.

g) RF GAIN control: For normal operating condi-
tions, the RF 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 control beyond
this point as no further power output will occur
and increased background noise will be picked up
by the microphone.

If 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 until the meter “bounces”
slightly with voice peaks.

If being used in the CW mode: The level of sidetone
to the transmit section is preset at the factory. No
adjustment of the XMIT GAIN control is necessary.
Automatic switching of the transceiver from receive
to transmit will occur when the key is depressed.
In addition. a side tone (approximately 1 kHz)
should be audible from the speaker whenever the
key is depressed.

NOTE

When communicating in CW with
a station keving its carrier, rather
than a 1 kHz sidetone as in the
GSB-900SC, it may be necessary to
decrease the GSB-900SC frequency
by 1 kHz. When communicating
between GSB-900SC’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 (1A3A4)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 +5kHz range
is provided around the set frequency.
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k) Loading Frequencies, Simplex Operation:
Turn the Freq Control Mode Key switch to
the Load Freq position. The Disable Light
will turn on indicating that the radio is dis-
abled. The Rec Light will be on, Set the
two Channel Selector switches to the desir-
ed storage channel. Set the six Frequency
Selector switches to the desired receive and
transmit frequency. Press and release the
Load Rec Pushbutton. Next press and re-
lease the Load Xmt Pushbutton, The Xmt
Light should turn on and the Rec Light should
turn off while the Load Xmt Pushbutton is
pressed, The channel now contains the de-
sired frequency in both its receive memory
location and its transmit memory location,
To verify that the channel is loaded with the
correct frequency, turn the Freq Control
Mode switch to the Read Freq position, The
Disable Light should turn off and the display
should contain the frequency loaded above,
Press and hold the Load Xmt Pushbutton,
The Xmt Light should turn on and the Rec
Light should turn off, The display should
continue to display the frequency loaded
above, Release the Load Xmt Pushbutton,
The Rec Light should turn on and the Xmt
Light should turn off, Leave the Freq-
quency Control Mode switch in the Read
Freq position and operate the radio in the
same manner as done for the Normal posi-
tion of the Frequency Control Mode switch,
Any desired channel may be loaded with a
desired frequency and tested for Simplex
operation as above. Any channel from 00
through 99 may be selected and programmed
with the same receive and transmit freq-
quency without regard for its former con-
tents, Any previous frequency stored in a
channel will be erased if a new frequency is
loaded into that channel, Ifa channel already
contains a useful frequency then obviously no
new frequency should be stored in it. In-
stead store the new frequency in some un-
used channel to preserve the original fre-

quency., To determine if a channel already
contains a useful frequency, select the Read
Freq mode and observe the display which
will contain any receive frequency stored
in that channel. Depress and hold the Load
Xmt Pushbutton while observing the display.
The display will contain any transmit fre-
quency stored in that channel without caus-
ing the radio to transmit.

1) Loading Frequencies, Half-Duplex Opera-
tion: Turn the Freq Control switch to the
Load Freq position, The Disable Light will
turn on indicating that the radio is disabled,
The Rec Light will be on, Set the two Chan-
nel Selector switches to the desired storage
channel, Set the six Frequency Selector
switches so that the display contains the de-
sired receive frequency, Depress and re-
lease the Load Rec Pushbutton, Set the six
frequency Selector switches so that the dis-
play contains the desired transmit frequency,
Depress and release the Load Xmt Push-
button, The Rec Light will turn off and the
Xmt Light will turn on while the Load Xmt
Pushbutton is depressed, To verify that
channel is loaded with the correct re-
ceive and the correct transmit frequency,
turn the Freq Control Mode switch to the
Read Freq position, The Disable Light
should turn off and the display should con-
tain the receive frequency loaded above,
Press and hold the Load Xmt pushbutton,
The Xmt Light should turn on and the Rec
Light should turn off, The display should
contain the transmit frequency loaded above,
Release the Load Xmt button. Leave the
Freq Control Mode switch in the Read Freq
position and operate the radio in the same
manner as done for the Normal position of
the Frequency Control Mode switch, Note
that the receive frequency is displayed while
the radio is receiving and the transmit fre-
quency is displayed while transmitting, As
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in simplex operation, any desired channel
may be loaded with a desired receive and a
desired transmit frequency and tested for
Half-Duplex operation as above, Any chan-
nel may be selected and programmed with a
required receive frequency and a different
required transmit frequency without regard
for the former contents of the channel, Any
previous information stored in a channel
will be erased if a new transmit and a new
receive frequency are loaded into that chan-
nel, If a channel already contains useful
frequencies then obviously no new fre-
quencies should be stored in it. Instead
store the new frequencies in some unused
channel to preserve the original frequencies,
To determine if a channel already contains
useful frequencies, select the Read Freq
mode and observe the receive frequency con-
tained in the display. To read the transmit
frequency stored in the channel depress the
Load Xmt Pushbutton while observing the
display., The display will contain any trans-
mit frequency stored in that channel with-
out causing the radio to transmit.

m) Half-Duplex Limitations: Half-Duplex
operation requires one frequency for recep-
tion and a separate, discrete frequency for
transmission, These two frequencies are
normally separated from one another by
less than 500 kHz, This is required prim-
arily by the selectivity characteristics of
the antenna coupler, The coupler is tuned
tothe transmit frequency, so received signal
strength degrades as the separation between
the two frequencies is increased, However,
the two frequencies are normally close to each
other alsobecause of the propagation charac-
teristic of the two frequencies, The propaga-
tion characteristic of two frequencies is such
that the greater the separation of the two
frequencies, the more variation in path length
and the more fading will be noticed. (Typi-
cal Marine public correspondence stations
have 300 to 400 kHz separation between
transmit and receive frequencies.) Conse-
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quently, for best Half-Duplex operation,
never store ina Half-Duplex channel a trans-
mit and a receive frequency that are more
than 500 kHz apart,

The GSB-900SC input and output filter net-
works, used to reduce harmonics and cross
channel interference, are banded for the
following frequency ranges:

Band 1 1.6 - 1,9999 MHz
Band 2 2.0 - 2,9999 MHz
Band 3 3.0 - 3.9999 MHz
Band 4 4,0 - 5.9999 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 networks, attenuating the received sig-
nal at frequencies above and below the band
limits givenabove, In transmit mode, these
filters are low pass networks, attenuating
any transmit frequency above its upper band
limit given above, If in a Half-Duplex mode
the receive frequency is widely separated
fromthe transmit frequency so that both are
notin the same filter band, severe degrada-
tion of a received or transmitted signal may
result if either the transmit or the receive
frequency permanently selects the filter
band for any Half-Duplex Channel, Further
since the memory system of the GSB-900SC
is comprised of Random Access Memory
capable of producing only one frequency
output at a time, any Half-Duplex channel
with the transmit frequency in a different
band than the receive frequency will select
the transmit band filters when transmitting
and the receive band filters when receiving,
Consequently any Half-Duplex channel with
the transmit frequency in a different band
than the receive frequency will require
several seconds for the radio to select the
correct filter network in making the trans-
ition from either transmit mode to receive
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mode or receive mode to transmit mode.
Therefore, in a Half-Duplex channel avoid
storing, if possible, a transmit and a re-
ceive frequency that are in different bands
because the radio will always be ineffective
for several seconds during the transition
from transmit mode to receive mode or re-
ceive mode to transmit mode as it selects
the correct filter network,

If the CW mode of operation is selected for a half
duplex channel, do not store transmit and receive
frequencies that are in different bands. This condi-
tion would cause the band select motor to contin-
uously run (seeking either the transmit or receive
filter network) as the CW key is depressed and
released.

n) Two Frequency Simplex Operation: For
simplex operation of two discrete frequencies,
such as a day frequency and a night frequen-
cy, any channel may be programmed with
one frequency and a nearby channel may be
programmed with one frequency and a near-
by channel may be programmed with the
other frequency, Then when the channel
selector is rotated from the first channel to
the second one, only the antenna coupler,
if used, must be retuned since the radio au-
tomatically selects the proper filter network
for any operating control frequency,

o) Master Clear Operation: Rotate the Fre-
quency Control Mode keylock switch to the
Load Freqposition, Depressandrelease the
Master Clear Pushbutton using the eraser end
of a pencil or some other suitably shaped ob-
ject that will fit inside the pushbutton guard,
When the Master Clear Pushbutton is releas-
ed, the frequency display should briefly con-
tainall zeros before againdisplaying the num-
ber selected by the frequency switches, Both
the Xmt Light and the Rec Light should be dim -
ly illuminated briefly before the Rec Light
againturns on at full brightness, The above
activity clears to zero the entire contents of
the GSB-900SC memory system, The pur-
pose of this feature is to remove from the

memory system all obsolete or forgotten
frequencies so that only new and useful fre-
quencies may be added with the knowledge
that any unused channel is clean and empty
of anything but zero, In this manner a new
record of the contents of the memory system
may be made in the event that the old record
is lost or incomplete, A second purpose of
this feature is to provide a means to instan-
taneously erase all frequencies in memory
in the event that all records of operating fre-
quencies require quick destruction. In this
event once the Master Clear Pushbutton
clears all of the memory system, the Fre-
quency Control Mode keylock switch may be
rotated to the Read Freq or the Secure pos-
ition and the key removed from the keylock
switch, This action will lock the radio into
a position where it will be useless to anyone
who uses it without permission since with
every channel containing zero and no way to -
select the Load Freq mode or the Normal
mode to change that fact, the radio will be
permanently disabled,

p) Secure Operation: Rotate the Frequency
Control Mode keylock switch to the Load
Freq position, Depress and release the
Master Clear pushbutton if an empty mem-
ory is desired for this operation, Select in
turn all desired frequencies and load these
frequencies into the channel desired for each
frequency, Rotate the Frequency Control
Mode keylock switch to the Secure position,
The frequency display will blank with the ex-
ceptionof the decimal point, which staysil-
luminated to indicate that the memory sys-
tem is functioning. Remove the key from the
Frequency Contrel Mode Keylock switch,
The radio is now locked into a mode that both
restricts knowledge of its operating frequen-
cies and prevents change of any frequencies
set in any channel, In this mode an opera-
tor must be informed, by channel number,
as to which channels to use at all times.

q) Low Battery Light: If the Low Battery
Light (LOW BTRY) on the GSB-900SC Front
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Panel illuminates when the radio is turned
on, replace the bhatteries, located on the
Power Supply Battery Assembly behind the
front panel, The light indicates that the
batteries are weakening, and should be re-
placed as soon as possible. See Section
4,2,9, 3; Power Supply Battery Assembly and
Figure 3, 3 below,

3.5 GRC 951 AUDIO REMOTE CONTROL UNIT

To transmit. first check that the MODE switch on
the GSB-900SC is placed in the correct operating
mode. Depress the push-to-talk (PTT) button on
the handset or microphone connected to the GRC-
951 and speak in a normal voice. Observe that
the meter on the GSB-900SC indicates approxi-
mately 1.0 relative power on voice peaks.

tuneup is complete, adjust the VOLUME control
on the GRC-951 for a comfortable listening level.

NOTE

The level in the GRC-951 speak-
er is not affected by the setting
of the GSB-900SC VOLUME
control.

sefore placing the .GRC-951 Audio Remote Con-
trol unit I operation. make sure that the system
adjustments outlined. in section 2.7 have been per-

IAlAG
Cl

formed cct the microphone or handset to
connector J I on the front of the GRC-951. Refer
to section 2.5 or 3,6 and tune the GSB-900SC into
its antenns at the operating frequency. When
IAIAS
Bl B2

IAIAG
POWER SUPPLY
BATTERY ASSY

Figure 3.3 GSB-900SC Power Supply Battery Assembly 1A1A4
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SECTION 4
THEORY OF OPERATION

4.1 GENERAL

The discussion of the theory of operation of
the GSB-900SC will be presented in nine
parts: synthesizer, memory system, re-
ceiver, exciter, RF power amplifier, power
supply, filter module, antenna tuning con-
trol, and meter panel, Each part will con-
tain 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-900SC. 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 (1A4A?2), 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 physical 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 oscillator signal is used as a
product detector injection on receive and as a

carrier generator on transmit. This reference is de-
rived in the Spectrum Generator assembly, 1A4A1l.

The 2nd L.O. generator consists of a crystal os-
cillator at a nominal frequency of 80.7500 MHz
located in the Translator assembly (1A4A3). This
frequency is used in the VHF Mixer assembly
(1A3A1), in the Receiver/Exciter, to convert the
Ist LF. frequency of 91.2500 MHz to the 2nd
I.LF. of 10.5 MHz. Since the 2nd L.O. oscillator is
not referenced to the Frequency Standard, a small
frequency error can exist on this L.O. However,
because of the mixing scheme used in the Trans-
lator, this same error appears on the lst L.O.
frequency and is tiierefore cancelled at the output
of the VHF Mixer.

The VCO (1Ist L.O.) generator is 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 + Fy + ¢ (MHz)

Where: F,=1st L.O. frequency

F,=dialed frequency
e=2nd L.O. error

On receive, the 1st L.O. is used to convert the
incoming signal up to the Ist LF. frequency
(91.25 MHz). On transmit, the 1st L.O. is used to
convert the transmit signal at the 1st LF. fre-
quency down to its final operating frequency.

4.2.2 SPECTRUM GENERATOR -1A4Al
Refer to Figure 5.12.
4.2.2.1 GENERAL

The Spectrum Generator (1A4A1) generates the
fixed reference frequencies needed in the syn-
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thesizer. The input is the S MHz reference from
the Frequency Standard and the outputs consist
of references at the following frequencies: 10.5
MHz (Product Detector), 21 MHz (to Translator),
20 MHz (to Translator), 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 is amplified by Ul and formed into a short
pulse by pulse generator U2. The forth harmonic
of this 5 MHz pulse (i.e. 20 MHz) is filtered by the
double-tuned circuit (C7,C8, C9,C10, L2 and L3)
and is amplified by U3. The output is obtained
from U3 through Pi Network (C14, C15, 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 U8.

4.2.2.3 1 MHz, 100 kHz and 1 kHz REFERENCE
GENERATOR

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

4.2.2.4 17 MHz REFERENCE GENERATOR

The 1 MHz pulse from U4 is passed through a
tuned circuit (L14, C53) which is tuned to 3 MHz
(i.e. the 3rd harmonic of the | MHz). This 3 MHz
signal is amplified by QS5, further filtered by
another tuned circuit (L15, C55) and applied as
one input to mixer Q6. A portion of the 20 MHz
reference is also applied to Q6. The resultant 17
MHz signal is filtered by a double-tuned circuit
(L16, C59, C62, 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 1 MHz pulse from U4 is passed through a
tuned circuit (L7, C30) which filters the pulse into

4-2

a 1 MHz sine wave. Complementary emitter fol-
lower (Q1, Q2) transforms the impedance to 50
ohms to match the input impedance of the
balanced mixer.

The 20 MHz reference from U3 is amplified by U8
and applied as the second input to the balanced
mixer. The resultant 21 MHz signal is filtered by
triple-tuned circuit (C32, C33, L8, C34, L9, C35,
C36, L10, C37, and C38) and then amplified by
U9. The output 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 U10 which generates a 10.5 MHz square wave.
The signal is filtered to a sine wave by a double-
tuned circuit (L12, C46, C47, L13, 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 Pulse 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 therefore 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 1A4A6 also disables the
flip-flop for approximately 100 milliseconds when
ever the setting of the 1 MHz frequency switch on
the front panel is changed.

4.2.3 LOW DIGIT GENERATOR — 1A4A2

Refer to Figure 5.13.

4.2.3.1 GENERAL

The Low Digit Generator (1A4A2) generates the
100 Hz, 1 kHz and 10 kHz synthesized frequency
steps. The inputs are the 17 MHz reference (from
the Spectrum Generator), 1 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 kHz frequency control switch on the front
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panel). The output is 1.5000 to 1.5999 MHz in
100 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 (Ql)is
a Colpitts 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, CS5, C4, C68
and R3) on varactor diodes CR3 and CR4. The
oscillator output is loosely coupled through C15
to isolation amplifier Ul.

The VCO is fed from a voltage regulator (R9,
CRS, Q2 and R10) which provides a finely reg-
ulated 7.6 volts.

4.2.3.3 MIXER AND PULSE GENERATOR

The mixer (Q3) transforms the VCO frequency to
2.000-1.001 MHz to place the signal in the range
of the Preset Counters. The inputs to the mixer
consist of the VCO signal (fed 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
(C23, 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, U10, Ull) is a
counter whose division ratio is controlled by the
100 Hz, 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:
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D=2000—(100N ;o042 + 10 Ny N 1 00Hz )
where:
are, respec-

Nz N en, 2nd N ;o0mz

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

Or, for example:

DIA:I,“SETTINGS PRESET COUNT
_1‘@;@ ‘.’_kHz 100 Hz D)
Mo ¢ 0 000 2000

0 1 001 1999
@ | © 2 002 | 1998
0 ' 1 011 1989
o 3 9 199 1801
9 9 9 999 1001

4.2.3.5 PRESET GENERATOR

The preset generator applies a short pulse to the
data strobe inputs of the preset counter when 2
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 inputs to pins
2,3,4,5 6, 11, and 12 of NAND gate U3 will be
in a “one” state. As soon as the clock input to pin
1 of this cate 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 pulse.

4.2.3.6 PHASE DETECTOR, LOOP FILTER and
1 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:
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If the VCO frequency is high, the output fre-
quency of mixer Q3 will be low. The output fre-
quency of the Preset Counter will, therefore, also
be low. The Phase Detector output voltage will
decrease until the frequency error 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, R5, and C3) removes
any 1 kHz components in the Phase Detector out-
put and also determines the transient response of
the loop. The 1 kHz 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
follow the relationship: F yco=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.

4.2.3.7 OUTPUT DIVIDER CIRCUITRY

The output from Buffer U1 is further amplified by
Q5 and fed to divide-by-10 counter US. The out-
put of US is filtered to a sine wave by a bandpass
filter (L11, C39, 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:

F our =1.5000(MHz) + N(kHz)

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

4.2.4 TRANSLATOR—-1A4A3
Refer to Figure 5.14.
4.2.4.1 GENERAL

The translator (1A4A3) combines the signals from
the Low Digit Generator (1A4A2) and VCO
(1A4A5) and generates a signal which, after sub-
sequent frequency division in the VHF Divider
(1A4A4), is used to phase lock the VCO to the
proper frequency. The second L.O. and V.F.O.
signals are also generated in this assembly. The

inputs to this assembly are: 20 and 21 MHz refer-
ences (from the Spectrum Generator); Ist L.O.
(from the VCO); 1.5000-1.5999 MHz (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 10.0-39.9 MHz reference signal which
is fed to the VHF Divider. In the V.F.O. mode,
the internally generated 21 MHz V.F.O. is sub-
stituted for the 21 MHz reference from the
Spectrum Generator.

4.2.4.2 ERROR CANCELLING

Since the 2nd L.O. is a 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 same frequency error. This error will
therefore be cancelled in the VHF Mixer Assembly
(1A3A1).

4.2.4.3 V.F.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
MHz and thereby providing approximately +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 series 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 circuit to. resonance at 21 MHz. Inductor L22,
in 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
buffered and amplified by U2 when in the V.F.O.
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.O. 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.O. mode is not
selected, the voltage on the V.F.O. ON/OFF line is
removed, amplifier Ul is activated and the oscil-
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lator (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, CR9, CR10, and CRI13,
CR14, CR15 compensate for the nonlinear fre-
quency vs. voltage characteristic of the varactor
diodes. The V.F.O. Control voltage from the front
panel is applied to varactor diodes CR6 and CR7
through this network, thereby providing the de-
sired small frequency swing around 21 MHz.

4.2.44 2nd L.O. CIRCUITRY

The 2nd L.O. (Q7) is a Colpitts crystal oscillator of
similar design to the V.F.O. Tuned circuit L17,
C46, and C47 tunes the circuit 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 Amplifier Q9. The 2nd L.O. output to the
receiver/exciter module is taken from the drain of
Q9 through pi network C67, L25 and C68 which
matches the output to 50 ohms.

4.2.4.5 100.75 MHz MIXER

The 100.75 MHz mixer (Q8) heterodynes the 2nd
L.O. output from Q7 and the 20 MHz reference
from the Spectrum Generator. The triple tuned
100.75 MHz bandpass filter selects the desired sum
frequency while rejecting the 80.75 MHz and
60.75 MHz components. Tuned circuit L28, C72
prevents loading of the 20 MHz signal by the oscil-
lator. Tuned circuit L27, C71 prevents the loading
of the oscillator by the pi network. Pi network
C48, 118, C49 transforms the 50 ohm input im-
pedance to 200 ohms thereby increasing the volt-
age 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 spec-
trum 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
of the Low Digit Generator and either the 21 MHz
reference or V.F.O. The mixer is a doubly-balanced
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mixer design using hot carrier diodes and balun
transformers. The 19.45 MHz bandpass filter ‘se-
lects the desired difference frequency. The output
is fed to U3 where the signal is amplified and fur-
ther filtered by tuned circuit L5-C17. Automatic
Gain Control (AGC) is provided by diodes CRS,
CR12 and their associated circuitry to ensure a
constant and proper level to the 81.25 MHz mixer.
Test point TP1 provides a well isolated point for
observation of the signal without appreciable
loading of the tuned circuit.

4.2.4.7 81.25 MHz MIXER

The 81.25 MHz Mixer 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, L38,
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
the signal with 50 ohm equipment.

4.2.4.8 OUTPUT MIXER AND BROADBAND
AMPLIFIER

The output mixer, Q4, heterodynes the 81.25 MHz
mixer output and the VCO sample from the vCO
assembly (1A4A5). 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 adequate voltage drive to the mixer. The
mixer output is filtered by a 10-50 MHz bandpass
filter (L9, C29, L10, C86 and L11) and then trans-
formed to a low impedance by emitter follower
Q10. Potentiometer R54 in the base circuit of Q10
permits output level adjustment. The output of
Q10 passes through 50 MHz Low Pass Filter (C74,
C75, L30, C76, C82, C77, L31) to the broadband
amplifier (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
impedance, stable D.C. operating point, and low
output impedance.

4.2.5 V.H.F. DIVIDER—1A4A4

Refer to Figure 5.15.
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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 MHz, 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 Spectrum Generator
(1A4A1) and developes a fine steering correction
voltage which is fed back to control the frequency
of the VCO (1A4A5). This “phase lock loop”, by
controlling the VCO frequency, forces the input to
the V.H.F. Divider to follow the relationship:

Fin:lo.0+10N10MHz +N1MHZ +0'1N100kHZ

where: Niomuz = the 10 MHz digit

N muz ° the 1 MHz digit
Niooxn: =100 kHz (i.e. .1 MHz) digit

and Fjy is 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 “299”
on the 10 MHz, 1 MHz and 100 kHz dials res-
pectively.

The inputs to the V.H.F. Divider are: the 100 kHz
reference (from the Spectrum Generator): the
output signal from the Translator; the frequency
control lines from the 1 MHz and 100 kHz
switches on the front panel (8 wires); and the 10
MHz preset lines (from the V.C.0.). Theoutputis
the fine steering voltage which is fed back to the
V.C.O.

4.2.5.2 BROADBAND AMPLIFIER

The broadband 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. R1 establishes the
the input impedance of this amplifier at 50 olhms.
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
establishes 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 a conventional divide-by-four con-
figuration. It’s output is buffered by NAND gate
AIC so as not to place excessive loading on U2.

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
U13 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 (D) lines on U3 and U6 are held
in a “1” state by preset flip-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 “0” 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 “1” state.
Also the outputs of U13C and U13D, and there-
fore the clear inputs to U7 are forced to a “1”
state. U7, therefore, counts in its normal divide-
by-four mode. During the preset interval, the Dg
lines to U3 are held in a ““0” .state by U10 and the
inputs to USA, U8B, U13C and U13D 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
U3, U6 and U7.

4.2.5.6 100 kHz CARRY GENERATOR

When all four 100 kHz preset lines are programmed
to a “0” state by the front panel switches (corre-
sponding to a dial setting of O 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

oy
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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 “0” on the 100 kHz switch), the output
of U4 will be in a “one” state and the USA output
will be a “zero”. If 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 U10 is in a ““1” state, the preset bus is
in a “1” state and the 10 MHz preset bus is in a
“0” state. In order to count properly, the pre-
setting must occur between input clock pulses. A
“look ahead” scheme is therefore employed to
eliminate the propagation delays through the
various counters.

First assume that the 100 kHz dial is not in the
“Q” position (that is, that the output of USA isin
a “1” state). When the preset counter has reached
a count of 399 (that is, one count from being
filled); counter U3 will have a count of “9” (or
binary 1001), U6 will have a count of ““9” (or
binary 1001) and U7 will have a count of “3” (or
binary 11). The output of 8 input NAND gate U9
will sense this unique state and will go to a “0”
state. USC inverts this output to a *“1” state,
making the K1 input to master/slave flip-flop U10
a “1”. On the next transition of the U3 input
clock to a “0” state, the Q output of Ul0 will
toggle to a ““0” state and, therefore, the preset bus
will be in a “0” state and the 10 MHz preset bus
will be in a “1” state. Presetting will therefore
occur. On the next transition of the U3 input clock
back to a “1” state, the output of U8SD will tran-
sition from a 1"’ to a “0” state, applying a *‘0” to
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the preset input (P) of U10 and forcing the Q
output of U10 back to a ““1” 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
USA output will be in a “0” state. The output of
carry gate USB will therefore always be in a “1”
state and will not follow the Q4 output 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 Ul1l. In the phase detector (U12),
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 voltage is
fed back to control the frequency of the V.C.O.
(1A4A5). This feedback voltage changes in the
correct direction to bring the V.C.O. into phase
lock. The phase detector operatés in the following
manner: If 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
less than that of the 25 kHz reference, the phase
detector output will increase in voltage. If the two
frequencies are exactly the same, the phase detec-
tor output will remain constant

4.2.6 V.C.O.—1A4A5
Refer to Figure 5.16.
4.2.6.1 GENERAL

The V.C.O. (1A4A5)generates the variable frequency
Ist L.O. signal which controls the operating
frequency, F,, of the radio. This signal is gener-
ated in three voltage controlled oscillators each
covering a 10 MHz frequency range, and selected
by the 10 MHz switch on the front panel of the
radio. The frequency ranges of the oscillators

are (assuming a 2nd L.O. frequency of nominal
80.7500 MHz):
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OSCILLATOR Fo RANGE (MHz) VCO FREQUENCY RANGE (MHz)
Band 0 0.0000 to 9.9999 91.2500 to 101.2499
Band 1 10.0000 to 19.9999 101.2500 to 111.2499
Band 2 20.0000 to 29.9999 111.2500 to 121.2499

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. voltages, des-
ignated coarse and fine steering. Each steering
voltage is applied to a voltage variable capacitance
diode (varactor) connected across the oscillator
tank circuit. The coarse steering voltage is derived
from a precision voltage divider located on the
1 MHz frequency control switch on the front
panel. This voltage sets the oscillator frequency
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 oscillator outputs are buffered by two inde-
pendent amplifiers: one providing the output 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 signals for the V.H.F. Divider (1A4A4).

4.2.6.2 OSCILLATORS

The three oscillators are of identical design and,
therefore, only the “Band 0” Oscillator will be
discussed. The ‘“Band 0 Oscillator is a conven-
tional Colpitts oscillator employing a low noise
dual gate MOSFET(Q6). The resonant tank circuit
consisting of C20, C21, L1, C16, 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
voltage from a resistor string on the 1 MHz switch
is applied to voltage variable capacitance diode
(varactor) CR3 through the filter network (C10,
R26, C11, and R27) and RF bypass network (R28,
C12, R29 and C13). Fine steering voltage from the
phase detector in the VHF Divider assembly,
1A4A4, is applied to varactor diode CR4 through
the loop filter (R23, C7, R24, C8, R25, and C9)
and the 25 kHz twin tee notch filter (R20, CS5,
R22, C3, C4, R21 and C6). The output is taken
from the drain of Q6 through C22. Hot carner
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 output of each oscillator is fed to the output
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 is fed
through bandpass filter (C46,L11,L12,C43, L13,
and CS50) and matching transformer (T1) to the
Receiver/Exciter module.

4.2.6.4 TRANSLATOR BUFFER AMPLIFIER

The translator buffer amplifier (Q11, Q12) is
similar in operation to the output buffer. The out-
put is taken from the collector of Q11 through
C54 and matching transformer T2.

4.2.6.5 LOGIC SWITCHING

Transistors Q3, Q4 and Q5 apply +12 volts to the
appropriate oscillator circuit when the respective
band command line is connected to ground by the
10 MHz switch on the front panel. Transistors Q1
and Q2 generate the required 10 MHz preset code
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for the VHF Divider (1A4A4) in the following
sequence:

10 MHz switch| 290 Preset 21 Preset
Position logic level logic level
0 0 1
1 1
2 0 0

The TTL compatible logic levels
are as follows:

Logical 0 = less than 0.8 volts
Logical 1 = greater than 2.0
volts but less than 5.0 volts

4.2.6.6 MECHANICAL
Refer to figure 5.6.

[he V.C.O. board 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.

4.2.7 SYNTHESIZER MOTHER BOARD-1A4A6

Refer to figure 5.17.

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
(1A4A1, 1A4A2, 1A4A3, 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
1A4A6)

The L.O. Blanker Circuitry protects the power
amplifier from transients 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
large transient on the output and could damage the
power amplifier.

When the setting of the 1 MHz switch is changed,
the “preset 201 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 R10 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 applied 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 C2, R2, CRl1 and RS
and is applied to the base of Q1 through R8. Ql
will saturate, forming the blanking pulse. Blanking
duration is 100 to 200 msec and is controlled by
the time constant of the differentiating network.

in 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 a beat note between the 3rd L.O. and the car-
rier of the received signal.
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4.2.8 SYNTHESIZER PROGRAMMING

Figure 5.8 shows a wiring diagram of the front panel.

Synthesizer Programming is accomplished
by circuitry located on the Memory Board,
1A1A7, of the Secure Channel memory sys-
tem which is part of the front panel assem-
bly of the GSB-900SC. The six Frequency
Selector switches on the front panel control
the Synthesizer Programming through the
Memory Board, 1A1A7, when the Frequen-
cy control mode keyswitch is in either the
Normal position or the Load Freq position,
However, since the radio is disabled in the
Load Freq mode to facilitate the loading of
frequencies into the memory system, the
synthesizer or its programming is meaning-
less in that case, In the Read Freq or the
Secure mode, Synthesizer Programming is
accomplished by the contents of the mem-
ories on the Memory Board, 1A1AY, The
entire memory system and the six frequency
switches operate in a Binary Coded Decimal
(BCD) mode, However, since the 10 MHz,
the1l MHz and the 100 kHz inputs to the Syn-
thesizer require programming other than
BCD programming, the Memory Board,
1A1A7, contains Synthesizer Programming
converters to produce the correct program-

ming for those synthesizer inputs that do

not require BCD, The Memory Boardpro-
duces Inverted Decimal Programming for
the Synthesizer 10 MHz input as illustrated
in Table 5.,9. The Memory Board produces
Nines Complement Programming for the
Synthesizer 1 MHz input as illustrated in
Table 5.9, Finally the Memory Board pro-
duces Tens Complement Programming for
the Synthesizer 100 kHz input as illustrated
again in Table 5,9. In addition, the Mem-
ory Board, 1A1Av, provides BCD informa-
tion to program the 10 kHz, the 1 kHz and
the 100 Hz Synthesizer inputs, See Table
5.9, The Memory Board, 1A1A7, produces
the correct Synthesizer Programming re-
gardless of whether the Memory Board is

operating from the six Frequency Selector
switches or its own internal memory con-
tents,

4.2.9 FREQUENCY DISPLAY

A schematic of the frequency display is shown in
Figure 5.9. Figure 4.2 shows the location of the
frequency display boards.

4.29.1 DISPLAY DRIVER

The Memory Board, 1A1A1, supplies infor-
mation either from the six Frequency Sel-
ector switches or from the contents of its
own internal memory to the Display Driver
Board, 1A1A2, so that the LED display may
be properly programmed, The LED display
drivers, Ul through U6, all require a BCD
(binary coded decimal) code to properly
light the display, Since the entire memory
system and the six frequency switches op-
erate in a BCD mode, this BCD information
is supplied by drivers on the Memory Board
to the LED display drivers, Ul through U6,
on the Display Driver Board,

The Display Driver Board, 1A1A2, con-
tains circuitry to permit blanking of the
displays on the Display Board, 1A1A3. Any
time Display Blanking,* which is input 2 of
Display Driver Board, 1A1A2, is driven
low from Band Steering Board, 1A1A6, the
displays on Display Board, 1A1A3, are turn-
ed off, When Display Blanking is low, all
inputs to Driver U7 are also low which
causes outputs 3 and 5 of U7 to drive lows
into pin 4 of both Ul and U2, Because Dis-
play Blanking is low, pin 4 of U3 through
U6 will also be low, Anytime pin 4 of Ul
through U6 is a low,all outputs of Ul through
U6 become high thus turning off all displays,

Input pins 2 and 6 are grounded on Ul so
that it can produce no display outputs great-
* See Logic Notes para, 5.,10,13,
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er than 3, Input pin 5 of Ul is grounded so
that anytime the BCD information associat-
ed with Ul is comprised of lows on pins 1
and 7 of Ul, the outputs of Ul will all be-
come high thus turning off the display digit
drivenby Ul, This action effectively bl4inks
any leading zero in the display, When in-
put pins 1, 2, 6 and 7 of Ul are low, as
they will be if the digit zero is selected in
the 10 MHz position of the Memory system,
pin 4 of Ul will become low thus forcing pin
5 of U2 low, Consequently, if input pins 1,
2, 6and 7 are all low on Display Driver U2
when a digit zero is also selected in the
1 MHz position of the memory system, the
outputs of U2 will all be high thus blanking
the second leading zero of the display, By
this mechanism, up to two leading zeros
willbe blanked by the Display Driver Board,
1A1A2,

The outputs of all six drivers are connected to
1A1A2]1.

4.29.2 DISPLAY

The six digit LED display board 1A1A3 plugs into
the DECODER board via IA1A3P1. Each segment
is connected through an isolation resistor, R1
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 S12 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 CR1, 2 and 3,

4,2,9,3 POWER SUPPLY BATTERY
ASSEMBLY 1A1A4 See Figure 5,9A

4,2,9,4 The Power Supply Battery Assem-
bly, mounted on the Front Panel Assembly
supplies to the GSB-900SC memory system
an unregulated voltage approximately equal
to 10 volts and a regulated voltage equal to
5 volts. Mounted on the assembly are the
two batteries that provide power to the mem-
ory system when the radio is turned off or
primary power is disconnected, The bat-
eries are not rechargeable and should be

replaced as soon as possible after the LOW
BTRY light on the front panel illuminates,
Under normal use, the batteries should last
in excess of one year, The batteries and
battery holder should be inspected periodic-
ally for dirt and corrosion and cleaned if
necessary. Insure that battery polarity is
correct when replacing batteries in the bat-
ery holder, See Figure 3,3 for correct in-
stallation,

NOTE

The batteries provide power
to the memory system to en-
able it to retain previous-
ly programmed (stored) fre-
quencies. As the batteries
weaken, they will eventually
lose their ability to re-
tain frequencies stored in
the memories when the radio
is turned off. The memory
system recetves power from
the radio when turned on
and stored frequencies can
be preserved by not turning
the radio off wuntil the
batteries can be replaced.

If the batteries are re-
placed immediately after
the LOW BTRY lamp illumi-
nates, the radio may Dbe
turned off to accomplish
the replacement. The mem-
ory system has sufficient
data retention capability
to maintain the stored fre-
quencies for one-half hour
after the radio has been
turned off and the batter-
tes vremoved. This reten-
tion time should be enough
to replace the weak bat-
teries with  fresh ones
without losing the frequen-
cites stored in the memory
system.
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If new batteries are not im-
mediately available, or can-
not be changed for several
daye after the LOW BTRY in-
dicator lights, the radio
should be left on and the
batteries changed with the
radio on to insure that the
stored frequencies are not
changed due to very weak
batteries.

In the event that the fre-
quencies stored in the mem-
ory system are unavoidably
erased, they may be reloaded
by following the procedure
outlined in the Loading Fre-
quencies section of this
manual.

4,3, GENERAL

The GSB-900SC Secure Channel Memory
System consists of three printed circuit
boards: Memory System Mother Board
(LA1A5), Band Steering Board (1A1A6), and
the Memory Board (1A1A7). The boards
are housed in a metal wrap around assem-
bly mounted on the front panel,

4,3,1 MEMORY SYSTEM MOTHER BOARD
1A1A5 See Figure 5.9B

The Memory System Mother Board (1A1A5)
provides the interconnection between the
Band Steering Board, the Memory Board,
the transceiver and the front panel, An ad-
ditional location labeled Remote is provid-
ed for future applications, Edge connect-
ors allow the boards to be unplugged from
the Mother Board,

4,3.2 BAND STEERING BOARD 1A1A6
See Figure 5,9C

4,3,2,1 GENERAL

The Band Steering Board, by using digital
logic circuitry, automatically selects the
correct band filter in the Filter Module
(1A5) by controlling the DC Band Tuning
Motor. Italsoprovides thefrequency steer-
ing voltages to the Synthesizer, The cir-
cuitry to switch the memories from bat-
tery power to transceiver 5 volt power (Pow-
er Discriminator), and the sensing circuit
to indicate low battery voltage are located
on this board, Disable and display flashing
for frequencies less than 1,6 MHz, and sel-
ection of operating modes (Normal, Secure,
etc,) are provided by a Mode Discriminator
circuit, The Master Clear logic to erase
allinformation stored in the Memories, and
the transmit and receive frequency memory
location circuitry are located on this board,

4,3,2,2 BAND CONVERTER

Selection of the correct band is accomplish-
edby the Band steering Programmable Read
Only Memory (PROM) U21 in which is stored
the correctband output for each frequency in-
put combination, Binary addressing of the
PROM from the Memory Board 1 MHz and
10 MHz display signals causes one output at
a time to go to a high state as a function of
what input frequency is selected. Any PROM
output which is high, in conjunction with the
Load Frequency input to U20D being high
(Load Freq mode is not selected), causes
U9 through Ul2 to switch one of transistors
Q2 through Q9 on, depending on the fre-
quency band selected by the PROM address.
This in turn activates the DC band motor
located on Motor Control Board 1A5A4 to
select the correct band filter, This holds
true for Bands 1 through 7. Band 8isa
switch selected band and does not utilize
the PROM for band selection, Selecting
a 20 MHz frequency produces a high at
board input 1A1A6P2-29 and at Inverter in-
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put pin 13 of U7F, The signal being high at
pin 13 of UT7F enables the Band 8 output at
Driver U9 pin 1, while the resulting low at
the inverter output, pin 12 of U7F, disables
Band 1 through v outputs, If the Load Freq
input is ever low,” which it will be when the
Load Freq mode is selected via the Frequen-
cy Control Mode keyswitch, the resulting
lows at U9, pin 2 and U20D, pin 11 will dis-
able all Band outputs,

4,3.2,3 VHF VCO STEERING

The VHF VCO voltages presented to the Syn-
thesizer are derived by digital to analog
(D/A) conversion, This is accomplished by
a Binary-Coded-Decimal (BCD) to Decimal
decoder, U29, The four binary address in-
puts which are the four 1 MHz signals pro-
duced on the Memory board select 1 of 10
outputs and take it to a Low or On state., The
outputs are connected to the bases of PNP
transistors, When the base is taken low,
the transistor conducts allowing the 12 volt
supply voltage connected to the emmiter to
be divided between the collector precision
resistor and a fixed 15 K ohm 1% resistor
(R84) to ground, As different frequencies
are selected, the decoder turns on different
transistors, each having a different value of
emitter resistor. These voltages are fed
through an operational amplifier, which is
configured as a voltage follower, to the vol-
tage controlled oscillator 1A4A5 in the Syn-
thesizer Module to provide the frequency
steering voltages, Low Digit Coarse Steer-
ing voltages for the Synthesizer are derived
in the same manner by BCD to Decimal de-
coder U28 and its associated transistors and
resistor divider networks, The Low Digit
Coarse Steering signal produced at Band
Steering output 1A1A6P1-6 is sent to the Syn-
thesizer Low Digit Generator board 1A4A2,

4.3.2.4 POWER DISCRIMINATOR

The Power Discriminator is an electronic
switching system that provides the method

of changing the Memory System power sup-
ply from battery to transceiver power,

When the transceiver power switch is in the
Off position, battery power is used to main-
tain the status of frequencies stored in the

memories, Unreg Voltage is supplied to
board input 1A1A6P2-73 and the gate of Q15
from the Power Supply Battery Assy 1A1A4,
As no voltage appears at the gate of JFET
Q15 when the radio is turned off, a low re-
sistance path through the source-drain junc-
tion of Q15 and forward biased junction of
diode CRT7 allows battery power to be applied
via output 1A1A6P2-22 to the six Random
Access Memories (RAM) on the Memory
board to provide data retention, When the
radio power switch is turned on, the gate of
Q15 is biased positive through diode CR12
turning the transistor off and thereby pro-
viding a high resistance path from the bat-
teries to the memories, As this happens,
memory power is supplied by the radio +5
volt system through diode CRS,

4,3,2,5 LOW BATTERY INDICATOR

The GSB-900 Secure Channel transceiver
features circuitry to sense and indicate when
the battery voltage decreases to a level that
is insufficient to maintain retention of fre-
quencies stored in the memory system, When
the radio is turned on, the Power Clear sig-
nal which is initially low becomes high after
a time sufficiently long to permit power up
transients to die out, Approximately half a
second after power up the Power Clear sig-
nal goes high, The Power Clear signal on
flip-flop U4A pin 3 being low forces the flip-
flop to turn on in the reset mode, When
Power Clear goes high on pin 3 of U4A, the
flip-flopis enabled to set at any time when a
positive pulse on pin 1 of U4A occurs while
pin4 of U4A is high, When the Power Clear
signal becomes high, pin 10 of inverter Ul14E
and Pin 12 of inverter Ul4F become low,
Approximately 50us later, due to the time-
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constant circuit R45, C18, and CR4, pin1l
of inverter U25A becomes low and pin 2 of
U25A becomes high, This instantaneous pos-
itive going transition at the + side of capaci-
tor C2 causes a corresponding positive going
voltage spike at U2C pin 5 which lasts until
the capacitor C2 charges through resistor,
R4, The positive pulse is squared and invert-
ed by U2C, It is reinverted by U7C into a
positive pulse again before being applied to
pin 1 of the J-K flip-flop U4A, The trail-
ing edge of the positive pulsewill set flip-
flop U4A if the battery voltage is low,

At the time when the Power Clear signal
goes high the output of inverter Ul4F which
is pin 12 goes low, The time-constant of
R46, C19, and CR5 is much longer (200us)
than R45, C18, and CR4 (50us), and as C19
discharges, it causes pin 13 of U25F to go
low gradually and pin 12 to go high as the
switching threshold of the inverter is reach-
ed, This causes pin 3 of inverter U7B to go
high, Pin4 of U7B which was high since the
radiowas turned on now goes low as a result
of U7B, pin 3 going high, Due to the time-
constant networks, pin 4 of U7B is high from
the time the radio is turned on until the Power
Clear signal goes highand for 200usec there-
after, This signal produces two conditions.
It establishes a high level on pin 10 of AND
gate U15C for 200us after the Power Clear
goes high and also produces a high level on
pin 4 of U15B for the same period, Since pin 5
of U15B goes high when the Power Clear sig-
nal goes high, it allows pin 6 of U15B to go
high turning on MOSFET Q14 for 200usec
only, immediately after Power Clear goes
high, This allows the battery voltage to be
applied to the V-input of Voltage Comparator
U6B for 200usec. If the battery voltage is
less than 3 volts, pin 2 of U6B will become
positive causing a high level on pin 9 of U15C.,
Pin10 of U15C will be high for the same 200
usec so a high level is produced at pin 8 of
U15C and pin4 of U4A, The positive pulse oc-
curs on pin1 of U4A during the 200usec that pin
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4 of U4A is hich, This will cause Q output,
pin 14, to go low, turning on UlA and light-
ing the Low Battery Indicator lamp, If the
battery voltage is above 3 volts, the Volt-
tage Comparator output will remain low dur-
ing the battery voltage sampling process,
Therefore, pin 4 of U4A will be low during
the positive pulse on pin 1 of U4A thus pre-
venting the flip-flop from setting. Conse-
quently, if the flip-flop does not set, the Low
battery Lamp will remain off,

4,3,2.6 DISABLE

The transceiver is disabled whenever the
selected frequency is less than 1,6 MHz and/
or the Frequency Control Mode keyswitch
is in the Load Freq position, A selected
frequency of less than 1,6 MHz will also
cause the display to flash on and off at a
rate of approximately once a second,

If a frequency of less than 1,0 MHz is select-
ed, the Band PROM address of 1A1A6P2,
pins 17, 21, 23, 25 and 27 will enable PROM
output B7, which is U21, pin9, causing it to
reach a high state (Low Frequency). This
level appears at pin 10 and pin 8 of OR gate
U19C and pin 4 of NAND gate U3B., At pin 5
of U3B, a high level is present from invert-
er U7F pin 12 due to the 20 MHz switch pos=-
ition not being selected. This causes pin 6
of U3B and pin 6 of USB to be low enagi_n_g
the Display Flashing Oscillator, The Load
Freqinput line is high due to the Mode switch
not being in the Load Freq mode, This pro-
duces a high at Pin 7 of U8B, Pin 6 of USB
is low forcing pin 5 of USB low and enabling
Q1 to switch on thereby disabling the trans-
ceiver via output 1A1A6P2-51 which con-~
nects to the Synthesizer Sideband Generator
Board 1A3A3 and the Synthesizer Audio Board
1A3A4,

If a frequency between 1,0 MHz and 1,6 MHz
is selected the Band PROM address will de-
tect 1 MHz and enable output U21, pinl,
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which will be high, The ""600 kHz or great-
er detector" comprised of AND gate U20B
and OR gate U19D will produce a low output
atU19D, pin 11, Since AND gate U20C sees
a high on input pin 9 but a low on input pin
10, its output pin 8 will be low, This will
cause U7E, pin 11, to be low and UTE, pin
10 to be high, The resulting high on Ul15D,
pin 12, coupled with the high on Ul15D, pin
13, will cause the output of AND gate Ul5D
to be high resulting in a high on pin 9 of
U19C,. Since U19C is an OR gate with one
input, pin 9, high, the output of U19C, pin
8, will be high, as will be the input pin 4 of
NAND gate U3B. Since 20 MHz is not en-
abled the input to U7TF, pin 13, will be low
causing its output U7F, pin 12, to be high
along with U3B, pin 5. Since both inputs to
NANDgate U3B are high its output pin 6 will
be low enabling the Display Flashing Oscil-
lator as well as turning on the output of
U8B, pin5, With the output transistor of
Driver U8B pin 5 on, the transistor Q1 will
be on applying 12 volts to the Disable line
and disabling the transceiver via board out-
put 1A1A6P2-51,

If the Frequency Control Mode keyswitch is
in the Load Freq position the signal, Toad
Freq, will be low driving pin 7 of USB low
and turning on output pin 5 of USB, With
output pin 5 of U8B low or on, transistor
Ql will conduct applying 12 volts to the Dis~
able line and disabling the transceiver,

4,3.2,7 DISPLAY FLASHING

The low level that appears at pin 6 of U3B
when a frequency of less than 1,6 MHz is
selected also appears at pin 11 and 12 of
NAND gate U24D, being utilized as an invert-
er, causing its open collector transistor out-
put, pin 13, to be off, This ungrounds C8
permitting C8 to charge through R13 and R3,
C8 applies its charging voltage to pin 6, the
V- input of Voltage Comparator U6A, When
this voltage rises to approximately 3,3 volts,

it becomes more positive than the V+ input,
pin 7, which is at 3,3 volts due to the high
on output pin 1 of U6A applied through the
resistor divider network R14, R50 and R51,
This causes the output, pin 1, to switch low
applying a reference voltage of 1, 6 volts to
pin 7 of U6BA through resistor network R14,
R50 and R51, The capacitor then begins to
discharge throughR13 toa value of 1, 6 volts,
The output switches high and the process re-
peats itself, This produces an alternating
signal at pin 6 of U1B, Pin 7 of UlB is held
high by the Secure input since the transceiver
isnotinthe Secure mode of operation, When
pin 6 toggles high and low, the output, pin 5
switches off and on respectively causing the
display toflash off and on at a rate of approx-
imately once a second, If the Frequency
Mode Keylock Switch is in the Secure posi-
tion, input 7 of Driver UlB will be low turn-
ing on the output pin 5 of UlB which contin-
uously keeps the display blanked,

4,3.2,8 MASTER CLEAR

The Master Clear feature of the GSB-900SC
enables the erasure of all frequencies stored
in the memory system, This is accomplish-
ed by "writing" all zeros in the six Random
Access Memories that provide memory stor-
age.
With the Mode switch in the Load Freq pos-
ition, pin 9 of J-K Flip-Flop U4B is high and
pinl2 is low, Pin 8 is high, When the Mas-
ter Clear pushbutton is pressed and released,
a positive clock pulse is applied to U4B, pin
6, by the latch formed by Inverters U26E and
U26F, At this time several signal levels
change state: the Q output of U4B, pin 10
goes low enabling the outputs of memory ad-
dressbus driver U23 making it ready to pass
input data to its outputs; the Clear Mode line
goes low through OR gate Ul9B; the Local
Clear Mode line, the Clear Mode line, pin 3
of U24A and pin 5 of U24B are preset to a
high'level; and pin 1 of UBA goes high causing
its output, pin 3 to turn off removing the
ground from C11,
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When U8A pin 3 goes high, capacitor C11 be-
gins to charge through R10 and R20, This
voltage is applied to Pin 8, the V-input of
voltage comparator U6D, When the voltage
rises to approximately 3.3 volts, it becomes
more positive than the V+ input, pin 9, which
is at 3,3 volts due to the high on output pin
14 of U6D applied through the voltage divider
network R17, R18 and R19, This causes the
output of the comparator, pin 14, to switch
low and begin discharging C11 through R20 to
a point where pin 8 becomes less positive than
pin9, or at about 1.6 volts. The output then
switches high again and the oscillatory pro-
cessrepeats itself producing a square wave at
the output of the comparator., This square
wave isapplied to pins 12 and 13 of NAND gate
USD, being used as an inverter, and appears
inverted at pin 11 of U5D and pin 8, the Clock
input of Decade Counter U22,

The Clock input pin 8 of Decade Counter U22
is initially low as the flip—flop U4B is set
when the Clear Mode is initiated, Since U22
pin 8 is low U5B pin 5 will be low which will
cause the output of Nand gate U5B pin 6 to be
high, Consequently,since all inputs to multi-
input Nand gate Ul7 are high its output will
be low thus enabling the Receive Memory
Location of Channel 00, Channel 00 is sel-
ected because outputs 5, 9, 2 and 12 are low
at Decade Counters U22 and U13, This pro-
duces lows at the Memory Address Bus via
U23 pins 3, 5, 7,9, 11 and 13 as well as pins

1 and 4 of U24A and U24B, Since the Clear

Mode continuously enables zeros at the data

inputs of the six Random Acess Memories on

the Memory board used to store frequencies

and since the Write command is continuously

applied to the memories in the Clear Mode,

the Receive Location of Channel 00 will have
azerofrequency storedinit, As the clock in-
put topin 8 of U22 goes high the first time, it
will have no influence on the input pin 8 of U22
since U22 clocks only on negative transitions,
However, thehigh at pin 8 of U22 will produce
a high at U5B pin 5 which when coupled with
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the high on Nand input pin 4 of USB will pro-
duce a low out of pin 6 of UsB, This low
will produce a low on input pin 3 of Nand
gate U17. Any low input to a Nand gate will
produce a high output. Consequently the out-
put of Ul7 pin 8 will become high,thus sel-
ecting the Transmit Location of Channel 00
which is immediately loaded with zeros.,
The first time the clock makes a high to low
transition on pin 8 of Counter U22,the count-
er will increment producing a high at output
pin b which selects Channel 01, Since the
clock signal is low,U17 pin 8 will be low sel-
ecting the Receive Location of Channel 01
for entering of zeros, As the clock con-
tinues to oscillate, it alternately selects
Transmitand Receive Locations of each chan-
nel from 00 through 09, These locations in

the memory are each filled with zeros as
they are addressed by Counter U22 and Nand
gate U17, When Counter U22 fills to capaci-

ty, which is after nine clock pulses, its out-
put, pinl i1l be high after going high on the
eighth clock pulse, On the tenth clock pulse,
Counter U22 will overflow to zero again,which
will cause output pin 12 to go low, This
negative going transition will clock Counter
U13 to on The result will be the selection
of the Receive Location of Channel 10 which
is filled with zeros, Each time Counter U22
is filled and overflows, Counter Ul3 will be
incremented one count., This continues until
both the Receive and Transmit Locations of
every Channel from 00 through 99 are selec-
ed by the oscillating clock frequency through
Counters U22 and U13 and Nand gate Ul7,
Finally, after the Clock into pin 8 of U22 is
high for the hundredth time, it will go low for
the final time during this particular example
of a Clear Mode sequence., When it does,
output pin12 of Counter U13 will go low after
going high for the first time when Channel 80
was addressed,

When U13, pin 12, goes low, applying this
level to pin 3 of inverter U2B, the output of
U2B, pin4, goeshigh, Thishighgoingtrans-
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ition produces a positive voltage spike at U2A,
pin 1, which lasts until capacitor C4 charges
from the output of U2B which is pin 4. The
positive pulse at pin1 of Inverter U2A ap-
plies a negative Clear pulse to pin 8 of U4B.
This makes the flip-flop Q oufput, pinll, go
low, allowing UBA pin 3 to go low stopping
the voltage comparator-clock U6D and there-
by halting the count sequence, Also, the Q
output, pin 10 of U4B,goes high disabling the
memory address bus driver, U23, At the
same time pins 3 and 5 of Nand gates U24A
and U24B respectively, golow,which disables
outputs 1 and 4 entitled Bus 80 and Bus 40 to
the Memory Board,

4,3,2,9 KEYLINE

The Keyline is operated from the 12 volt sup-
ply and therefore must be transformed into
a 5voltlevel to be compatible with the digit-
al logic used in the transceiver control cir-
cuitry, This is accomplished by a voltage
comparator, U6C,and its associated compon-
ents, When the Keyline is brought low at
1A1A6P1-5,the V~-input, pin 10, of the Volt-
age Comparator becomes less positive than
the V+ input, pin 11, The V+ input, pin 11,
is biased above ground to 2,5 volts by the
resistor divider network R21, R52 and R53,
When the Keyline goes low, the comparator
output switches to a 5 volt level through R22,
At this time,the V+ input is pulled higher
through R21,reinforcing the output switching,
This output level is applied to Nand gate
UbA, pin 2, Pin 1 of US5A should also be
high because the Load Frequency Mode is
not selected in this example, Consequent-
ly with two high inputs, the output of USA,
pin 3, should be low, The outputs of U3C,
U3D, US5B and U5C will be high since at
least one input to each of those Nand gates
is low at this time, Since only onme input
which is pin 3 of Ul7 is low, the output of
U17, which is pin 8,will be high,enabling the
Transmit Memory location and transmitting
the frequency stored in that location, Also,

through Inverter U7D and Driver Ul8, this
high level switches the RCV lamp off and the
XMT lamp on, indicating that the transmitter
is keyed.

4,3,3,1 LOAD XMT PUSHBUTTON

With the Frequency Control Mode Keyswitch
in the Load Freq position, when the Load
XMT pushbutton is depressed, the output of
the latch comprised of inverters U26C and
U26D goes to a high state applying a positive
pulse topin 10 of NAND gates U3C and pin 13
of U3D., Also, when the latch goes high, a
positive going spike is applied to pin 3 of
AND-OR-INVERT gate Ul6, Pin 2 of Ul6 is
high at the same time since the Load Freq
mode is selected, At least one input of each
of the other input pairs to U16 is low, Con-
sequently, as pin 3 of Ul7 pulses high, pin
8, goes low, enabling the memory Read/Write
line low and storing the selected frequency
in memory, As this is happening, the sig-
nal that is present at U3C and D causes out-
put pin 8 and 11 respectively to go low de-
pending on whether the Load Freq or the
Read Freq mode is selected. At least one
input to U5A, B and C is also low, so a high
appears at each of their outputs, With all
inputs high at Ul7 except either pin 1 or 12
which goes low, the output of NAND gate U17,
pin 8, goes high causing the XMT memory
location line to become high and assigning
the frequency a selected channel transmit
location, AsC20charges, the positive pulse
at U16, pin 3, becomes low, causing the out-
put, pin 8, to become high, disabling the
Memory Write function, Whenthe Load XMT
pushbutton is released, the latch resets to
a low state, This causes Ul7, pin 8, to go
low, resetting the XMT/RCV memory loca-
tion line so that the Receive location is en-
abled,

4,3,3.2 LOAD RCV PUSHBUTTON

With the Frequency Control Mode Keyswitch
in the Load Freq position, the XMT/RCV
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memory location line is low due to the Load
XMT pushbutton latch presenting a low level
to NAND gates U3C and U3D, The XMT/RCV
memory location line must be low to enter a
selected Receive channel frequency, When
the Load RCYV pushbutton is depressed, the
output of the latch, comprised of inverters
U26A and U26B, becomes high, This level
is applied to an AND-OR-INVERT gate U16,
pin 1, Pin 13 of Ul6é is high at the same
time since the Load Freq mode is selected,
At least one input of each of the other input
pairs to U16 is low, Consequently as pin 1
of U16 goes high, a low level appears at the
output, pin 8, This enables the memory Read/
Write line to go low, allowing the selected
frequency to be written (stored) in the chan-
nel selected by the Channel Selector switches
on the Front Panel., When the Load RCV
pushbutton is released, the latch output re-
turns to a low level and causes the Read/
Write line to go high and end the Write cycle,

4,3.4 MEMORY BOARD 1A1A7
See Figure 5,9D

4,3,4,1 GENERAL

The Memory printed circuit board, 1A1AT7,
contains the circuitry that stores the fre-
quencies programmed by the Front Panel Fre-
quency Selector switches, It also provides
the method of by-passing the memory ele-
ments when the Frequency Control Mode
Keyswitch is in the Normal position, there-
by allowing direct selection of operating
frequencies from the Frequency Selector
switches on the front panel, The convert-
ers that are necessary to provide the cor-
rect programming information for the syn-
thesizer are contained on this board, Also,
the circuitry that allows the memories to be
disabled to conserve power drawn from the
batteries when the radio is off is located on
this board, The Random Access Memories
(RAMs) that are the frequency storage ele-
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ments, are Complementary Metal-Oxide
Semiconductors (CMOS) devices that oper-
ate with very low power consumption and
high reliability, Due to the low standby
power required (60uA total) by the RAMS,
the life expectancy of the batteries is in ex-
cess of one year if the radio is never turned
on during that year, and at least 3 years if
the radio is frequently used., The batteries
are only used to retain stored frequencies
when the radiois turned off since an elec-
tronic switching circuit selects the trans-
ceiver 5 volt power source and disconnects
the batteries when the radio is turned on,

Withinthe RAMS, U3 through U8, onthe Mem-
ory Board 100 channels of storage are avail-
able, with each channel capable of storing
one transmit and one receive frequency, Each
RAM stores one digit of any stored frequency.
RAM UBalways stores the 10 MHz digit,. RAM
U7 storesthe 1 MHz digit of every frequency,
RAMS U6 through U3 store the 100 kHz digit
through the 100 Hz digit respectively, Data
isentered, or "written", into the RAMS dur-
ing the following input conditions: Chip En-
able 1 low (CE7), Chip Enable 2 (CE2) high,
output disable (O,D,) high, and the Read/
Write (R/W) input low, The data entered on
the data inputs, pins 9, 11, 13 and 15 of any
RAM, can be high or low (a one or a zero).
During the Write operation, the outputs are in
the high-impedance, or off state, because the
Output Disable input pin 18 of each RAM will
behigh, Pin18, the Output Disable input, is
driven from Memory Board input 1A1A7P1-57
calledRead Freq+ Secure, This signal, Read
Freq+Secure, is high anytime either the Read
Freqor the Secure mode is not selected which
is anytime the radio operates in the Normal
or the Load Freq mode, Therefore, the out-
put of the RAMS U3-US8 are disabled in the
Normal or the Load Freq mode since pin 18
of each RAM is high at that time,

Information is entered into the RAMS, U3-U8,
by the six Frequency Selector switches ac-
cording to the addressing provided by the two
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Channel Selector switches. The Binary Cod-
ed Decimal (BCD) information presented by
the Channel Selector switches is converted to
Binary data by the two BCD to Binary Con-
verters Ul and U2, - The outputs of the con-
verters selectthe RAM addresses A2 through
A7, RAM address Al is selected directly
from the least significant bit of the Channel
Selector Units switch at Memory Board in-
put 1A1A7P1-60 since that input is the same
in BCD or Binary, A0 is used to define
a Receive or Transmit frequency location
when the Load RCV and Load XMT push-
buttons are pressed. This XMT/RCV sig-
nal, found on input 1A1A7P1-15 of the Mem-
ory Board,selects either of two locations in
memory for each of the100channels avail-
able for frequency storage. Consequently,
a total of 200 memory locations are avail -
able if all 100 (00 to 99) channels are pro-
grammed,

The six Frequency Selector switches program
BCDdata into the RAM data inputs. The Mem-
ories canalsobe by-passed allowing the Fre-
quency Selector switches to be used to pro-
gram the synthesizer and displays directly by
selecting the Normal position of the Frequen-
cy Control Mode Keyswitch,

To read data out of the RAMS after it has been
stored, the Read/Write input of 1A1A7P1 -19
to the Memory Board must be high thus
providing a high on input pin 20 of each RAM,

U3-U8, The Read/Write input is generated
on the Band Steering Board, 1A1A6, Also
the Output Disable input,pin 18,of each RAM
mustbelow as a result of a low on the Mem-
ory Board input 1A1A7P1-57 which is called
Read Freq+Secure, The signal Read Freq +
Secure will be low anytime either the Read
Freq mode or the Secure mode is selected,
Withthe Output Disable input low on pin 18 of
each RAM, the data outputs of each RAM
will be enabled so that they can program the
display and the synthesizer, Each data out-
put will be either a one or a zero depending

onwhether a one or a zero was stored in the
RAM initially,

Figure 4,4 shows a simplified block diagram
of the memory system, Portions of the sys-
tem are enabled or disabled at certain times
depending on the mode selected by the Fre-
quency Control Mode Keyswitch,

4,3,4,2 FREQUENCY SELECTOR SWITCH
INTERFACE DRIVERS(DRIVERS #1)

The Frequency Selector Switch Interface
Driversare designated as Drivers #1 in Fig,
4,4 whichisa block diagram of the Memory

Board1A1A7, The Frequency Selector Switch
Interface Drivers are comprised of Hex Bus
Drivers U23, U24, U25 and U26A, These
Drivers pass the BCD Frequency Selector
Switch information into the Memory Board
except when their outputs are forced into a
high impedance state by the presence of a
high on the Clear Mode input pin 15 ot U23,
U24, U25 and U26A, Consequently the BCD
Frequency Selector Switch information is al-
way s passed into the Memory Board for proc-
essing except when the Clear Mode signal in-
dicates that the Master Clear button has been
pushed and that zeros are being loaded into
all the memory locations, In that case the
BCD Frequency Switch information is blocked
from entering the Memory Board because the
Band Steering Board, 1A1A6, is producing a
high on Memory Board input 1A1A7P1-63
called Clear Mode which disables Drivers #1
and prevents any influence by the Frequency
Switch information,

4.2.4,3 MEMORY ERASE INPUT DRIVERS
(DRIVERS #2)

The Memory Erase Input Drivers are desig-
nated as Drivers#2 in Fig, 4.4 , the Memory
Board block diagram., The Memory Erase
Input Drivers are comprised of Hex Bus Driv-
ers Ull, Ul2, Ul3 and Ul4, These Drivers
produce high impedance outputs continuously
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except when they are enabled by a low on the
Clear Mode line on input 1 of Ul1l, U12, U13
and Ul4, The Clear Mode input,which is low
whenever the Master Clear button has been
pressed in the Load Freq mode,will produce
a low on the Band Steering Board, 1A1A6,
which will pull input 1A1A7P1-3 low on the
Memory Board, When this signal is low
Drivers#2are enabled such that their ground-
ed inputs pass zeros through to their out-
puts. and produce lows on all the Memory
Data; Inputs to load zeros in all memory lo-
cations, At the same time, the front panel
Frequency Switches would be prevented from
influencing the Memory Data Inputs because
Drivers #1 would be disabled,

4,3.4,4 CHANNEL SELECTOR SWITCH
INTERFACE DRIVERS (DRIVERS #3)

The Channel Selector Switch Interface Driv-
ers are designated as Drivers #3 in Fig, 4,4

The Channel Selector Switch Interface Driv-
ers includes Hex Bus Drivers U22 and U26B.

These drivers pass the Channel Selector

Switch information into the Memory Board
at the same time the Frequency Selector

Switch Interface Drivers pass the Frequency

Switch information into the Memory Board,

This is because Drivers #3, comprised of
U22 and U26B,are enabled by a low on the

Clear Mode input pin 15 of U22 and U26A,

However, just as with Drivers #1, when the
Clear Mode input on 1A1A7P1-63 of the Mem-~
ory Board is high, the outputs of Drivers #3

become high impedance preventing the Chan-
nel Selector Switches from influencing the
Memory Addressing Inputs. This action per-
mits the Channel Sweep Inputs seen inFig,.4,4
to control the Memory Addressing Inputs
sothat each memory address may be select-
ed in sequence to facilitate the loading of
zeros in all memory locations during the

Clear Mode.

4,3.4,5 MEMORY BYPASS INTERFACE
DRIVERS (DRIVERS #4)

The Memory Bypass Interface Drivers are
designated as Drivers #4 in Fig,4.4, The
Memory Bypass Interface Drivers are com-
prised of Hex Bus Drivers Ul5, Ul6, Ul7
and U18, Ifinputsl and 15 of Ul5, Ul1l6, Ul7
and Ul8 are low, the Memory Bypass Inter-
face Drivers will permit the BCD informa-

"tion simultaneously presentboth on their in-

puts and on the Memory Data Inputs to by-
pass the Memory RAMS, U3 through US,
The outputs of Drivers #4 will appear as
outputs on the Memory Data Output lines
even though they do not originate within the
memories, Inputs 1 and 15 of Ul5 through
Ul8 are called Read Freq and Secure, re~
spectively. They originate onthe Band Steer-
ing Board, 1A1A6, and enter the Memory '
Board at 1A1A7P2-75 and 1A1A7P2-77, re-
spectively, Both signals will be low per-
mitting the Memory RAMS to be bypassed if
neither the Read Freq mode nor the Secure
mode are selected via the front panel Fre-
quency Mode Keylock switch, S9, If the radio
is operating in either the Read Freq or the
secure mode, Drivers#4 will be disabled and
the contents of the Memory RAMS, U3-US8,
will instead be present on the Memory Data
Output lines, If the radio is operating in
either the Read Freq or the Secure mode,
then either inputs 1 or 15 of Drivers Ul5
through U18 will be high thus causing their
outputs to become high impedance. Since the
RAM Memory Data Outputs are enabled only
during the Read Freq or the Secure Mode and
are high impedance during the Normal or the
Load Freq mode, the Memory Data Output
lines will contain the BCD Frequency switch
input data during the Normal and the Load
Freq mode and the BCD Memory contents
during the Read Freq or the Secure mode,

4.3.4.6 MEMORY DISPLAY INTERFACE
DRIVERS (DRIVERS #5)

The Memory to Display Interface Drivers
are designated as Drivers #5 in Fig, 4.4,
The Memory to Display Interface Drivers
are comprised of Hex Buffer/Drivers U27,
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U28, U29 and U30, These drivers are al-
ways enabled, They provide output drive
capability for whatever BCD data is found on
the Memory Data Output lines, They send
the BCD data on the Memory Data Output
lines, whether it represents the Frequency
Switch inputs or the contents of Memory, to
the Display Driver Board, 1A1A2, The Mem-
ory to Display Interface Drivers send the 10
MHz, 1 MHz, 100 kHz and 10 kHz Memory
Board output data to the Band Steering Board,
1A1A6, where it drives the two Synthesizer
Steering Networks as well as the Band Con-
verter Circuits, On the Memory Board it-
self, the 10 MHz, 1 MHz and 100 kHz BCD
outputs of the Memory to Display Interface
Drivers provide control inputs to the Synthe-
sizer Programming Converter seen in Fig,
4,4, The Synthesizer Programming Convert-
er changes the 10 MHz, 1 MHz and 100 kHz
BCD output data of the Memory to Display
Interface Drivers to Inverted Decimal, Nines
Complement and Tens Complement data for
the 10 MHz, 1 MHz and 100 kHz Synthesizer
inputs, respectively,

4,3.4,7 SYNTHESIZER PROGRAMMING
CONVERTER

The Synthesizer Programming Converter in

Synthesizer inputs, respectively, The 10
MHz Synthesizer Programming Converter is
comprised of Hex Buffer Drivers U21A, U21B
and U21C as well as Nor Gate U20D, The
10 MHz Synthesizer Programming Converter
changes the 10 MHz BCD information found
in the Memory System to 10 MHz Inverted
Decimal Information required by the Syn-
thesizer 10 MHz input, Table 4,1 describes
this conversion,

Note in Table4, 1 that pin 3 of U21B and pin 5
of U21C carry BCD information while pin 4
of U21B, pin 6 of U21C and pin 2 of U21A
display Inverted Decimal outputs. The sig-
nal levels on pins 2, 4 and 6 of U21A, U21B
and U21C, respectively, will measure ap-
proximately 12 volts in a radio when a Logic-
cal 1 is indicated, They will measure be-
tween zero and 0, 4 volts when a Logical 0 is
indicated, All other signal levels in Table
4,1 are TTL compatible logic levels,

NOTE

The TTL compatible
levels are as follows:

logic

Logical 0 = greater than
0.0 volts but less than 0.8

Fig.4, 4 changes the 10 MHz, 1 MHz and 100 ol
kHz BCD output dgta of the Memory to.Dis- Logical 1 = greater than
play Intertace Drivers to Inverted Decimal, 2.0 volts but less than 5.0
Nines complement and Tens Complement volts.
data for the 10 MHz, 1 MHz and 100 kHz
F: iF: — —— ——
10 MHz
Display U21B-3 u21C-5 U20D-13 U21B-4 U21C-6 U2TA-2
0 0 0 ] 1 1 0
1 0 1 0 1 0 1
2 1 0 0 0 1 L

Table 4.1, 10 MHz Synthesizer Programming Converter
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4,3.4,8 The 1 MHz Synthesizer Program-
ming Converter is comprised of Schmitt Trig
gers U19A, U19B, U19C and U19D as well
as Binary Adder U31, It changes the 1 MHz
BCD information found in the Memory Sys-
temto 1 MHz Nines Complement information
required by the Synthesizer 1 MHz input.
Table 4.2 describes this conversion, I
Table 4,2 all signal levels are TTL com-
patible logic levels,

4.3.4.9 The 100 kHz Synthesizer Program-
ming Converter includes Hex Buffer Driver
Inverters U21D and U21E, Nor Gates U20A
and U20B, Nand Gate U9A and Binary Adder
U32, 1t changes the 100 kHz BCD informa-
tion found in the Memory System to 100 kHz

Tens Complement Intormation required by -
the Synthesizer 100 kHz input, Table 4,3
describes this conversion, All signal levels
are TTL compatible Logical 1's and Logical
0's.

4,3,5,1 The Synthesizer 10 kHz, 1 kHz and
100 Hz inputs require BCD intformation which
is provided by the outputs of Drivers U27,
U28, U29A and U29B, These Driver outputs
also control the 10 kHz, 1 kHz and 100 Hz
displays,

4,3.5.2 Referring again to Fig, 4.4 , the
Memory Board Block Diagram, note that
portions of the system are enabled or dis-
abled at certain times depending on the mode

F= v BCD m&rii:i,:jiﬁj Nines Complement

T MHz | U19A | UT9B | U19C U‘I‘?Dj U’lr".r';fi“:ﬁz TBE wi“f i Uion U3l U31 U3l [ U3l

Display| Pin 1} Pin 3| Pin 5| Pin 9| Pin 2| Pin 4 | Pin é;mni% Pin 10} Pin 13| Pin 1| Pin 4
0 0 o | OREk | ! &A‘ I 0 0 Y=1T
1 0 0 0 1 [ “‘f@" ( ? T 'E_ ~‘ﬁ ’ UV ) i 0 0 0
2 0 0 1 0 i »| L ‘(;‘7 I 0 1 1 1
3 0 o 1 5[% | w{ y 1 4 | o | o 1 1| o
ADED DD ERDE
5 0 1] o ; | 1T e 0 1 0| o
6 0 10 [ 0 1 | o 0 1 0 0 1 1
7 0 1 1 ] 1 I 0 ] 0 0 ) 0 0 1 0
g | 1 ol o | fm Ll o | o | of
9 1 0 0 1 ; \ 3 I 1 0 0 0 0 0

Table 4.2 | MHe Svnthesizer Programming Converter
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selected by the Frequency Control Mode Key through the Synthesizer Programming Con-
switch, The numbered drivers in Fig, 4,4, verter,
will define the paths of signals in the follow-

A Y 4,3,5.4 LOAD FREQ MODE
ing mode descriptions,

In the Load Freq mode, Drivers #1, #4 and

4,3.5,3 NORMAL MODE #5 are enabled, The memory outputs are
disabled due to the Read Freq + Secure input

With the Keyswitch in the Normal position, being high, In the Load Freq mode the radio

Drivers #1, #4 and #5 are enabled, This is disabled, The memory address locations
allows data from the Frequency Selector are selected by the Channel selector switches
switches to control the synthesizer and the  through Drivers #3,which are enabled. The
displays, The Read Freq + Secure line is frequencies to be programmed into memory,

high, so the memory output disable (O,D,) and the displayed frequencies, are controlled

input is high, placing the memories in the by the front panel Frequency switches, The

high impedance (disabled) output state. The Load XMT and Load RCV pushbuttons are

synthesizer frequency is controlled by the depressed inturnto exercise the Write mem-

front panel Frequency Selector switches ory input line and store the frequency inform-
ation in memory,

= % —_—————————
BCD Inverted BCD ‘ Tens Complement

100 kHz| U21D | U21E | U20A |U20B | U21D | U21E | U20A | U20B |U9A |U32 |U32 |U32 |U32

Display |Pin 9| Pin 11| Pin 2| Pin 5] Pin 8| Pin 10 |Pin 1| Pin 4|Pin 6|Pin 10| Pin 13| Pin 1 [Pin 4
0 0 0 0 0 1 1 1 i 0 0 0 0 0
] 0 0 0 1 1 1 1 0 1 ] 0 0 1
2 0 0 1 0 1 1 0 1 1 1 0 0 0
3 0 0 1 1 1 1 0 0 ] 0 1 1 1
4 0 1 0 0 1 0 ] ] 1 0 1 1 0
5 0 1 0 1 1 0 1 0 1 0 ] 0 1
6 0 1 ] 0 ] 0 0 1 1 0 1 0 0
7 0 1 ] 1 1 0 0 0 1 0 0 1 1
8 1 0 0 0 0 1 1 1 1 0 0 1 0
9 ] 0 0 1 0 1 1 0 ] 0 0 0 1

Table 4.3 100 kHz Synthesizer Programming Converter.
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4,3,5,5 READ FREQ MODE

In the Read Freq mode, Drivers #3 and #5
are enabled, The frequencies previously
programmed into memory are selected by the
Channel Selector switches, . The synthesizer
and the display are controlled by the memory
outputs which are enabled due to the Read/
Write memory input being high, The Receive
frequency is displayed., Whenthe transceiver
iskeyed, the Transmit frequency is displayed.

4.3.5.6 SECURE MODE

In Secure mode, Drivers #3 and #5 are en-
abled in the same manner as in the Read
Freq mode. However, since the Secure Sig-
nal on the Band Steering Board is low, this
forces pin2 of 1A1A2P21low, blankingthe dis-
play with the exception of the decimal point,
The Channel Selector switches are opera-
tional since Drivers #3 are enabled,

NOTE

All connections labeled RE-

MOTE are physically instal-
led and are intended for a
possible future applica-
tion.

4,3.5,7 LOW POWER ENABLE

The Low Power Enable circuit places the
memories in the standby, or low power mode
of operation, Thisis accomplished by bring-
ing the CE2 RAM inputs, which are found on
pin 17 of U3B through U8B, to a low state,
thereby forcing the outputs of the RAMS to a
high impedance state and the RAMS them-
selvestoalow power standby condition, This
is done when the transceiver is turned off
causing Unregulated voltage at 1A1A7 P1 pin
78 to begin to decay, As the Unregulated
voltage decays, the voltage drop across re-
sistor R6 decreases proportionately while

the voltage across Zener Diode CR1 remains
constant, Eventually, as the Unregulated
voltage continues to drop, no voltage drop
exists across R6 as the base of Q1 reaches
5 volts while the voltage across CR1 remains
constant at approximately 2 volts, Conse-
quently, as the Unregulated voltage drops
further, the emitter to base voltage on Q1
starts to decrease until it is no longer great
enough to sustainQ1 in the on state, Q1 turns
off permitting R1 to apply 2 ground to the CE2
inputs of the RAMS, thus placing the RAMS in
a disabled condition, As the Unregulated
voltage decreases beyond this point, the 5
volts starts to follow it to ground until the
only voltage on the Memory Board is the
Battery Voltage on pin 22 of each RAM, This
is because as the Unregulated voltage de-
creased after the transceiver was turned off,
pin 73 of 1A1A6P2 on the Band Steering Board
went low, switching Q15 of the Band Steering
Board on and allowing battery power to be
applied to the Memory Power bus, pin 22 of
Memory Board 1A1A7P2, Due to the decay
time-constant of the front panel power sup-
ply, the CE2 input of each memory RAM is
switched low by Q1, turning off the memory
RAM's before the Memory Board 5 volts
starts to decay,

This timing sequence is necessary to pre-
vent alteration of the information previously
programmed in the memory system when the
transceiver is turned off,

When the transceiver is turned on, the Un-
regulated voltage and the 5 volt power supplies
starttorise to their normal operating levels.
As this occurs, pin 73 of 1A1A6P2 on the
Band Steering Board rises and turns off Q15
of the Band Steering Board1A1A6, disconnect-
ing the battery supply from the memories
and permitting the 5 volt transceiver supply
voltage to forwardbias CR8 of the Band Steer-
ing Board and assume support of the memory
power on 1A1A7P2-22 of the Memory Board.,
Simultaneously, the Unregulated voltage at
1A1A7P1-78, and the 5 volt supply at
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1A1A7P1-1 rises, The 5 volt supply turns
Q1 on as the Unregulated voltage rises high
enough with respect to the radio 5 volts to
produce a turn on voltage drop from emitter
to base of Q1 after the drop across Zener
Diode CR1 is satisfied., When Q1 switches
on, the Unregulated voltage would be applied
to CE2 input of the RAMS through CR1, Q1
and voltage divider R2 and Rl. However,
this point is held low by buffer U10A until
sufficient positive going voltage at U19F pin
13 causes its output to switch low and U19E
pin 10 to turn on allowing CE2 to go high,
changing the memories from standby to oper-
ating mode, This switching sequence is nec-
essary to prevent alteration of information
stored in the memories when the transceiver
is turned on, The signal at U19E, pin 10, is
presented also to the input of Driver U10B,
The output of Driver U10B which is pin 4 is
the source of the PWR CLEAR signal pro-
duced at Board output 1A1A7P1-65, This
does not go high for approximately half a
second or until the voltage on Schmitt trigger
Ul19F pin 13 becomes high as a result of the
slow time constant charge of capacitor C9
through R24, When U19F pin 13 switches
high, U19F pin 12 switches low forcing U19E
pin 10 to switch high and permitting the out-
put of Ul0B, pin 4, to switch high after all
the radio turn on transients have died out,
This PWR CLEAR signal is used to disable
certain critical areas of the Memory System
until the power up transients decay, Diode
CR3 and Resistor R23 are used to rapidly
discharge C9 into the 5 volt supply as it de-
cays, Thisis done so that C9 is quickly dis-
charged and ready to produce the next PWR
CLEAR signal in the event the radio is quick-
ly turned on again,

4.4 RECEIVER

The receiver electronics are divided among four
printed circuit boards: VHF MIXER (1A3A1), IF/
FILTER (1A3A2), AUDIO (1A3A4), and SPEAK-
ER DRIVER (1A1A1). The first three boards are
interconnected by plugging into the RECEIVER/
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EXCITER MOTHER BOARD, (1A3AS). The -
SPEAKER DRIVER is located on the front panel.
The block diagram is shown in figure 4.7,

4,4,1 GENERAL

Received signals are first passed through a band
pass filter network.in the filter module, then are
fed into an 11 pole high pass filter on the VHF
mixer board. This filter is a very sharp cut off
broadcast band rejection network. The signal is
then amplified and mixed in a balanced mixer
with the first local oscillator, providing an out-
put on 91.25 MHz.

In addition to 91.25 MHz, the mixer output con-
tains several other significant mixing products, but
because of the high frequencies involved they are
separated in frequency from 91.25 MHz by a rel-
atively large amount. The unwanted products are
removed by passing the mixer output through a
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 upper
sideband filter (USB), lower sideband filter (LSB),
or amplitude modulation filter (AM). These filters
determine the receiver’s bandwith and reduce the
interference from adjacent channels. The filtered
LF. signal is passed through another diode gate,
then is highly amplified in two integrated circuit
LF. amplifiers. The output of the second L.F. am-
plifier is coupled to a product detector when rec-
eiving sideband signals and to a fixed amplifier and
an envelope detector for receiving amplitude mod-
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 voltage is amplified and used to control the
voltage gain of the RF amplifier and the two
integrated circuit I.F. amplifiers.

The product detector combines the 2nd LF. sig-
nal with the 3rd local oscillator (10.5 MHz), giving
an audio signal which reproduces the original trans-
mitted audio. The audio is fed to a 600 ohm line
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driver and to a fixed audio amplifier. The envelope
detector detects the amplitude of the received
signal reproducing the audio on a transmitted AM
signal. The resultant audio is also fed to the 600
ohm line 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 audio to the speaker.

The AGC voltage also is used to vary the current
through 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 of an amplifier which shuts back the AGC
voltage, reducing the gain of the RF amplifier and
the two integrated circuit LF. amplifiers. This
greatly reduces background noise when receiving
strong signals.

The following subparagraphs describe circuit oper-
ation of the individual circuits by printed circuit
board.

442 VHF MIXER BOARD —1A3Al

Figure 5.18 consists of a front view (component
side) and a rear view (foil side) plus a schematic of
the VHF MIXER printed circuit board. In addition
a complete parts list is provided on the reverse side
of the fold out page.

4.4.2.1 BROADCAST FILTER

The R.F. input signal appears on pin 15 of 1A3A1-
P1, and is passed through the broadcast band filter
network, starting with C9 and ending at C13, to
stepup transformer T1, which matches the R.F.
amplifier (Q2) input impedance to the 50 ohm
characteristic impedance of the broadcast band
filter.

4.4.2.2. RF AMPLIFIER

The R.F. amplifieris a dual gate MOSFET with pro-
tection diodes built into the input gate to prevent
bumout under overload. The inpiit 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 volt-
age is varied. The 40673 transistor can 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 balanced mixer transformer T4. Since the
+12R voltage is +12V during receive (and ground
during transmit) and the +12T voltage is ground
during receive (and +12V during transmit), diode
C is switched on (conducts) by the voltage on
T3, through the winding on T4, and R14 to the
+12T line (which is at ground potential). Likewise,
diode CR1 is turned off during receive and has no
effect on the operation.

4423 1st LO AMPLIFIER AND BALANCED
MIXER

Local oscillator number 1 is injected at pin 18 of
1A3A1-P1 into amplifier Q5. The amplified L.O. is
applied to TS to switch hot carrier diodes CR4-7
on and off at the L.O. frequency. The injected
R.F. signal at T4 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
the mixing frequencies and their sums and dif-
ferences, as well as the mixing frequencies them-
selves. Therefore, the primary mixer output is L.O.
number 1 plus the R.F. signal and L.O. number 1
minus the RF signal. L.O. number 1 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-900SC
the difference frequency is selected and a first I.F.
of 91.25 MHz was picked to minimize spurious
frequencies within the transceiver. Note that at the
lowest 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
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the two mixer output frequencies are 91.25 and
111.25 MHz.

4.4.2.4 VHF FILTER AND BILATERAL AMPLI-
FIER

The mixer output is taken between the center taps
of T4 and TS, fed through a matching network,
L10 and C41, into filter FL1 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 1
impedance of Q6. When Q6 is turned on by +12R
on gate 2; Q7 is turned off by the +12T ground
on its gate 2 (for explanation see paragraph
4.4.2.2). As with the R.F. amplifier. the source is
biased positively by 3.6V to allow gate 2 to turn
the device on or off.

The output of amplifier Q6 is taken through inr
pedance matching network T8, C55, and C56 to
T9, the input to a second balanced mixer. Note
that in the receive mode, T7 is the input trans-
former and T8 is the output transformer for Qo;
while in transmit mode, T8 is the input trans-
former and T7 is the output transformer for Q7.
4.4.2.5 2ND LO AMPLIFIER AND BALANCED
MIXER

The second mixer operates in a manner similar to
the first mixer. The main difference is that the first
mixer is an “up converter”, that is, its output
frequency is higher than the input frequency. The
second mixer is a “down converter” changing the
91.25 MHz signal to 10.5 MHz. Transistor Q8 am-
plifies the second local oscillator signal, 80.75
MHz, and feeds it to the mixer through trans-
former T11. The output of the second mixer is
taken from T9 center tap and passes through a low
pass filter to eliminate the high frequency mixing

B =5}

products. The output of the VHF mixer board is
on pin number 5 of 1A3A1-PI.

Other circuits on the VHF mixer board are used
during transmit and will be discussed in Section
4,5, Exciter,

4.4.3 IF/FILTER BOARD.—1A3A2
Refer to Figure 5.19

4.4.3.1 GENERAL

The IF/Filter board accepts the output of the VHF
mixer, routes the signal through the selected band-
pass [F filter and amplifies the resultant signal in
the two IF amplifiers, Ul and U2.

4.4.3.2 DIODE GATES AND IF FILTERS

The signal from the VHF mixer board is fed to the
IF/Filter board on pin 5 of 1A3A2-P1. This 10.5
MHz signal is amplified by Q3 and fed to the
junction of diodes CR1, CR3. and CRS. Diodes
CRI and CR2 form a gate for the input of FLI,
the LSB filter: CR3 and CR4 form a gate for the
input of FL2, the AM filter; CRS and CR6 form a
gate for the input of FL3 the USB filter.

As the GSB-900SC uses “high side” conversion, that
is, the first local oscillator is always higher in fre-
quency than the received signal, 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 L.F.
To pass 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 transmitted by lower sideband
filter, FL3.

The diode gates, which are also repeated at the fil-
ter outputs, operate as follows: Assume the LSB
mode is selected. A +12VDC voltage is applied to
pin 9 of 1A3A2-P1. This turns on CR8, CRI1 and
CR12. Using the input gate as an example, current
flows through L8, CRS, R27, CR1 and R19. A
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voltage of approximately +5VDC exists across R19
as a result, which turns off CR3 and CRS. 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 a 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, CR8, CR9 and
CRI10 prevent interaction with other control cir-
cuits.

4.4.3.3 INTEGRATED CIRCUIT IF AMPLIFIER

The filter output is fed through C37 to another
diode gate, CR17 and CR18. 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 amplified 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 4,5,

SUBSTRATE
AND CASE

Figure 4.5 CA3053 Schematic of Ul and U2

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 11 of 1A3A2-P1. AGC voltage for
gain control of Ul and U2 is supplied through pin
13 of 1A3A2-P1.

Other circuits on the IF/Filter board are used
during transmit and will be discussed in Section
4,5 Exciter.

4.4.4 AUDIO BOARD -1A3A4

See Figure 5.20.

44.4.1 GENERAL

The 10.5 MHz LF. output from the IF/Filter
board is supplied to pin 11 of 1A3A4-P1, and
then is routed to two circuits: the product detect-
or, Q6, Q8, and Q9, and the fixed gain LF.
amplifier, Ql.

44472 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 voltage
on Q4, which is the AGC voltage, to drop pro-
portional to received signal strength. The “no
signal” value of AGC voltage is approximately +8.8
VDC which provides maximum R.F. and LF.
gains. A signal of 100,000 uv will cause the AGC
voltage 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 C11. CR3 is used to
equalize the load on Q2.

4443 “S” METER AMPLIFIER

Transistor QS5 is a D.C. amplifier which drives the
“S” meter. Its threshold is set so that meter move-
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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.

4.4.4.4 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.

4.4.4.5 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.

4.4.4.6 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 either pin 8 or
pin 9 of 1A3A4-P1. CR1 and CR?2 are diode gates

used to prevent interaction between the +12 USB
and +12 LSB lines.

4.4.4.7 600 OHM LINE DRIVER

Both the product detector output and the envelope
detector outputs are combined in R42 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. An internal sche-
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matic of the CA3020 is shown in Figure 5.20. The
input to Ul 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 pro-
vided 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 detect-
or output and the cnvelope detector output
through capacitor C49. Resistor R46 attenuates
the side tonc to provide a comfortable listening
level for the 1 kHz tone when the volume control
1S in a normal position.

4.4.5 SPEAKER DRIVER —1A1Al
Refer to Figure 5.21.

The speaker driver is a hybrid integrated assembly
capable of delivering five watts of audio to an
eight ohm speaker. Since the circuit is designed
for 24VDC and the GSB-900SC power supply fur-
nishes regulated 28VDC, the diode string CRI
through CR6 is necessary to maintain constant
voltage drop for the units Output to the speaker
is taken through a 1000uf, capacitor (C2 and C3 in
parallel). to provide good fidelity. Capacitor C4 re-
duces the high frequency response to eliminate
high frequency hiss and noise.

4.5 EXCITER

The exciter is contained on three printed cir-
cuit boards; sideband generator board (1A3A3),
IF/Filter board (1A3A2), and VHF mixer board
(1A3A1). Since the GSB-900SC 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 4,7,

4.5.1 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, then amplified and fed to the
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balanced modulator. Keying the exciter, through
the CW key, turns on a 1 kHz tone oscillator which
is impedance matched through an emitter follower
to the balanced modulator. The 1 kHz tone oscilla-
tor also supplies a side tone to the audio system to
allow 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 supplies 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 selected on the front
panel. AM operation in the GSB-900SC 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 amplifier output is then impedance
matched by an emitter follower, into which the
AM carrier is injected from the automatic carrier
control (ACC) amplifier.

The ACC detector operates on an average output
level to maintain a constant carrier output. This
helps prevent “carrier wipe out” by the ALC
system. The emitter follower output is passed
through a 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 LF.
frequency (10.5 MHz) or 91.25 MHz. This output

is amplified in the transmit side of the VHF bi
lateral amplifier, filtered in the 91.25 MHz crystal
filter, and mixed again in another balanced mixer
(the first mixer described in the receiver section).
The 91.25 MHz signal is combined with the first
local 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 low pass filter. This is now the exciter
output.

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

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

4.5.2 SIDEBAND GENERATOR BOARD-1A3A3
Refer to figure 5.22.
4.5.2.1 GENERAL

The sideband generator board processes the audio
input and translates the audio in a balanced
modulator to a DSB suppressed carrier signal cen-
tered around 10.5 MHz. The board also contains
ALC and ACC control circuitry.

4.5.2.2 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, CRS, and CR6. Resistors
R31, R33, R36, and R37, in series with the diodes,
equalize their forward conductions to permit a
good carrier balance (null) to be obtained. Carrier
balance is achieved by nulling the 10.5 MHz out-
put with potentiometer R34 and capacitor C26.
Transformer T1 is tuned to 10.5 MHz and cap-
acitors C23, C24 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-Pl.
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R.F. carrier energy for switching the balanced
modulator is supplied through pin F of 1A3A3—Pl
and amplified by Q1.

4.5.2.3 AUTOMATIC CARRIER CONTROL

(ACC)

A small amount of 10.5 MHz carrier is supplied to
the automatic carrier control amplifier Q5 through
a diode gate, CR1, CR2. This gate prevents carrier
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 on and CR?2 off. It also supplies operating vol-
tage for ACC detector amplifiers Q2 and Q3, and
carrier control amplifier Q5. At initial turn on in
the AM mode, QS5 is operating at maximum gain
supplying maximum carrier output on pin 1 of
1A3A3-P1. The ACC detector, located on 1A5A4,
detects the output rise and when its output reaches
a sufficient level at pin 17 of 1A3A3-P1, Q2 is
turned on, which in turn causes Q3 to conduct.
The conduction of Q3 lowers the emitter voltage
on QS, reducing its gain until stabilization is
reached between carrier output level, ACC de-
tector voltage, and carrier control amplifier gain.
R18 adjusts the steady state current through Q3,
which sets the gain of QS5, thereby establishing the
value of carrier output from the transmitter.

Resistors R1 and R4 and capacitor C4 establish the
attack and decay times for normal speech, while
CR9 allows for a rapid decay in the event of ex-
cessive audio amplitude which would tend to
“wipe out” the carrier.

4.5.2.4 600 OHM TRANSMIT ‘AMPLIFIER

The 600 ohm transmit audio is supplied on Pin C
of 1A3A3-P1 and passes through amplifier Q11 to
the balanced modulator.

4.5.2.5 CW 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, C31, R38, R40, and

R43. The oscillator is turned on by grounding pin

2 of 1A3A3-P1, causing transistor Q12 to conduct,
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which grounds the keyline and keys the trans-
mitter. When the CW key is removed from ground,
capacitor C37 and resistor R50 hold Q12 on for
approximately one second. This prevents the key-
ing relay from dropping out between normal CW
characters and words, but automatically returns
the transceiver to “Receive” after a key up of ap-
proximately one second. Diode CR8 prevents the
tone oscillator from being energized during normal
keyline operation.

Since the tone oscillator output is high impedance,
an emitter follower, Q6, is required to drive the
low impedance balanced modulator. A sidetone
from the tone oscillator is sent out pin D of
1A3A3-Pl to the audio board, 1 A3A4, for moni-
toring purposes.

4.5.2.6  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 a fixed resistance ratio, but
the voltage ALC, which determines the peak
power output of the transmitter, is set by poten-
tiometer, RS5. A discussion of the ALC operation
will be presented in a later paragraph.

4.5.3 IF/FILTER BOARD—-1A3A2
Refer to Figure 5.19
4.5.3.1 GENERAL

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

4.5.3.2 TRANSMIT IF AMPLIFIER

The double sideband suppressed carrier output
from the sideband generator is injected at pin 16 of
1A3A2-P1. Here it is amplified by a fixed gain IF
amplifier, Q4. Application of +12 T to pin 10 of
1A3A2-P1 energizes Q4, turns CR18 on and turns
CRI17 off (+12R goes to ground during xmit, as
+12T does during receive).
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Figure 4.6 Voltage and VSWR ALC Control Schematic

4.5.3.3 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 4.4.3.2 for an explan-
ation of sideband inversion).

45.3.4 TRANSMIT GAIN CONTROL AMPLI-
FIER

The SSB signal thus produced is amplified in tran-
sistor Q2 and impedance matched to the output
by emitter follower Q1. Note that in the bilateral
amplifier Q1, Q2, and Q3, transistor Q3 is turned
on only in receive, and Q1 and Q2 are turned on
only in transmit.

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
loop control .When a voltage appears at 1A3A3-P1
pin T or at the base of Q10 of sufficient amplitude
to bias either Q9 of QI0 ‘“on”, the appropriate
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 Q2, re-
ducing its gain and the output from pin 5 of
1A3A2-PL. '
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4.5.4 VHF MIXER ~1A3A1 (Transmit)
Refer to Figure 5.18.
4.5.4.1 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 also performed on this board.

4.5.4.2 LOW PASS FILTER AND BALANCED
MIXER

The SSB (or AM) signal from the IF/Filter board
enters the VHF mixer board on pin 5 of 1A3A1-P1.
From there, it passes through a low pass filter, C62
thru C66, L14 and LIS, to attenuate harmonics
of the 10.5 MHz signal. Then it is injected into a
balanced mixer at the center tap of T9. Operation
of the balanced mixers is described in Section
44.2.

4.5.4.3 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
4.4.3 for discussion). Input to Q7 is at T8, and the
output is T7. Capacitors C55 and C56 match be-
tween the low impedance of the mixer and the
high impedance across T8. At the output, C46 and
C47 provide impedance matching into the filter
matching network, L11 and C44. The 91.25 MHz
signal is filtered by FLI to remove unwanted mix-
ing products. C41 and L10 match the filter imped-
ance to the balanced mixer, CR4 thru CR7.

4.5.4.4 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 frequency.
This signal now has the sideband reversed per the
earlier discussion, in paragraph 4.4.3.2, and is fed
to the pre-amplifier Q3. The +12T voltage at pin
10 of 1A3A1-P1 turns on Q! and Q3 and turns off
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diode CR3. During transmit, +12R goes to ground,
but the AGC voltage remains at approximately
+9VDC on pin 13 of 1A3A1-P1, which turns diode
CR1 on. This drops the voltage on gate 2 of Q2 to
approximately +1 VDC, turning off Q2. This pre-
vents transmit loop oscillations by breaking the
path between RE input (Receive) on pin 15 of
1A3AI1-P1 , and input to the transmitter pre-
amplifier at C34.

4.5.4.5 EXCITER LINEAR AMPLIFIER

The signal is amplified in Q3 and Q1 and passed
through a low pass filter, C10, Cl1, C12, C19,
C20, L6, and L7, to pin 8 of 1A3A1-P1.

454.6 CURRENT ALC AMPLIFIER

Transistor Q4 is the current ALC control stage
which., upon conduction, causes a large voltage
drop to appear 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 +12V. 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 DC voltage appears at pin U of 1A3A1-P1.
This turns Q4 on, reducing the gain of Q3, which
decreases the output and brings the P.A. current
back to a safe level.

4.5.5 RECEIVER/EXCITER MOTHER BOARD

The schematic of the Receiver/Exciter mother
board is illustrated in Figure 5.23. This unit con-
sists of four receptacles, their circuitry and related
components. [t is located under the chassis below
the Receiver/Exciter module to mount four print-
ed circuit boards (1A3A1, 1A3A2, 1A3A4, and
IA3AS). Refer to Figure 5.7 for proper orienta-
tion.
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4.6 R.F. POWER AMPLIFIER 1A7A1
4.6.1 GENERAL

The power amplifier consists of three push-pull
stages: predriver, driver, and output. 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. A schematic
diagram of the power amplifier is shown in Figure
5.24.

4.6.2 PREDRIVER, DRIVER AND POWER
AMPLIFIER "

Input from the exciter is connected to 1A7J1.
Transformer T1 converts the single ended exciter
input to push-pull to drive the predriver QI and
Q2. Bias for the predriver (for AB2 operation) is
taken from CR1, which is in a forward conduction
state. C2, R4 and C3, RS are feedback networks
for gain stabilization. The driver, Q3 and Q4, is
driven push-pull through T2, and obtains its bias
from CR2. The output stage, Q5 and Q6, is 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-900SC.. The
single ended output is taken at 1A7J2 from T6.

4.6.3 CURRENT ALC DETECTOR

Transistor Q7 monitors the voltage across resistor
R?24. The values of R18 and R19 have been chosen
to cause Q7 to conduct heavily when a current of
10 amperes or more flows through R24. Thus
when Q7 is turned on, a voltage appears across
R33 and 1A7A1-J3 Pin B. This voltage controls
the current ALC amplifier on the VHF mixer
board.

4.6.4 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 VSWR ALC amplifier on the sideband gen-

erator board, 1A3A3, to reduce the transmit L.F.
gain to bring the output to within safe limits for
the output power transistors.

4.7 POWER SUPPLY 1A6

Refer to Figure 5.25.
47.1 GENERAL

AC input is brought in through 1A6P1 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 parallel, 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.

472 28VDC REGULATOR

The A-C output for the 28V regulator is rectified
by 1A6-CR1 thru 1A6-CR4 and filtered by 1A6CS.
Transistor Q2 is connected as a constant current
source to feed zener diode CR3, and the base of
the series regulator transistor, 1A6-Q101.

Two protection circuits are provided to prevent
damage to the regulator transistor and to the sec-
tions of the GSB-900SC utilizing the +28VDC
power. If the +28VDC is inadvertently short 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 1A6CS5 to discharge.

If the regulator transistor,1A6-Q101, should ever
fail short circuit, approximately 42VDC would ap-
pear on the output causing damage to the audio
speaker driver and the R.F. power amplifier. CR4
is a zener diode which will conduct when the out-
put voltage reaches 35 VDC, sending a voltage
pulse to SCR Q104. This will cause Q104 to con-
duct, blowing fuse F1 (See Figure 5.25), preventing
damage to components using 28 VDC.
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4.7.3 12 VDC AND 5 VDC REGULATORS

The +12 VDC and +5 VDC power supplies are very
similar in design. Each uses a bridge rectifier assem-
bly, Ul or U3, to obtain DC, then filters the AC
component in capacitors C5 or C9. Both supplies
use integrated circuit voltage regulators for max-
imum ripple reduction and excellent regulation.
The main circuit differences are the methods in
which the I.C. internal reference sources are util-
ized to obtain the desired output voltage. The inte-
grated circuits drive series regulator transistors to
supply the normal 1 ampere currents.

Protection circuits are also built into these two
supplies. Resistors R6 and R14 monitor the cur-
rent and supply a feedback voltage to the regulator
to limit the current to 3 amperes. This current
level will cause no damage to the power supply but
will, in the case of a short circuit, blow the 2 amp
fuse, F2 or F3 (See Figure 5.25), after approxi-
mately 10 seconds. Therefore, a momentary short
circuit on either supply (such as carelessness during
troubleshooting) will go unnoticed, but a pro-
longed short circuit will blow the fuse..

In addition, should the series regulator fail short
circuit for any reason, voltages higher than the reg-
ulated voltages could appear on the outputs
causing damage, Zener diodes CR7 or CRS8 will
conduct if the voltages rise beyond safe points, and
they then send a voltage pulse to SCR Q3 or Q4
causing it to conduct and blow its respective fuse.

4.7.4 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, 1A6-Q101, is physically located
on the regulator heat sink at the rear of the
transceiver,

4.7.5 D.C. INVERTER -1A6A2

Figure 5.26 shows a schematic of the DC inverter.
Basically, the inverter is a transistor oscillator util-
izing a saturable core. Upon application of D.C.

voltage to the oscillator, Q1 and Q2. slight dif-
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ferences between the two transistors cav.es one to
conduct more heavily than the other and it quickly
reaches saturation. Once this occurs, 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
oscillator capable of many amperes of current.

Transistors Q1 and Q2 supply the square wave cur-
rent to the power transformer primary (1A6T1)
for 13V or 26V operation. The saturable core
transformer design used here allows only 1A6A2-
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 eliminates voltage ‘‘spikes’ in the output.
Initial “turn on’’ bias is established by R1, 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

R1 on the DC inverter board
(1A6A2) must be short circuited
by the two position locking switch
S1 when the transceiver is operated
on 13VDC. Refer to paragraph 2.6
for instructions when changing DC
operating voltage.

Relay K1 is used to keep the oscillator transistors
within allowable ratings during AC operation of
the power supply. This allows the DC modules to
remain connected to the power supply without
damage 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, and the board
jumper is across E10 and El1, shorting out Rl.
For 26VDC operation, the transistor collectors (Ql
and Q2) are connected to the 26V power trans-
former input windings 1 and 7 on TB2 and the
board jumper is between E9 and E10, inserting R1
into the bias circuit.

Either positive or negative ground DC sources may
be used, since the DC input circuit on the GSB-
900SC is floating with respect to ground. Figure 4.7.
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shows a schematic of the DC relay control circuit.
It is basically a voltage regulator which supplies
12VDC to relay 1A8K?2 regardless of input voltage,
13V or 26V. Diode CR2 prevents energizing of the
circuit if the polarity of the input voltage is incor-
rect. This prevents damage to the D.C. inverter.

The oscillator transistors, Q1 and Q2, are physi-
cally located on the power supply heat sink at the
rear of the transceiver, and are mounted in a line
directly beneath the 28VDC regulator transistor,
1A6-Q101 (See Figure 3.2). The DC relay and con-
trol circuit are located on a bracket attached to the
front of the receiver/exciter assembly (See Fig-
ure 5.7).

4.8 FILTER MODULE 1A5

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
motor control board. Figure 5.27 shows the posi-
tion of each board within the module enclosure.
An arrow has been etched into each board as an
aid in keying all boards together.

4.8.1 GENERAL

The filters are arranged to provide low pass fil-
tering in the transmit mode and band pass filtering
in the receive mode by switching in high pass filters
during receive mode only. Therefore, only the
transmit low pass elements must handle 100 watts
of power and the high pass receive elements utilize
small low power inductors. The low pass and high
pass filters are all 5 pole elliptical design with an
ultimate attenuation 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 filter
inductors. these fiters have been divided among
two boards: odd channel filters, 1,3,5, and 7, and
even channel filters 3, 4, 6, and 8. Figure 4.9
shows filter band numbers and their frequency
ranges.

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

Schematic diagrams of the filter boards are given in
Figures 5.29, 5.30, and 5.31. Note that unused
filters are shorted together and taken to ground

SR T]

through 10 ohm resistors. This effectively “*de Q’s

+DC INPUT ————4

8 5 TO DC
O——@—P INVERTER

1ABA2
90)’\ o
TO DC
IABC IA8RI LABQI l o INVERTER
+DC INPUT R2 330 TIP32A | P ENABLE RELAY
FROM IA6A 2K]
POWER SWITCH E y
IABCR3 IABCR4
IABCRS imaxz
S1A8R2
> 2.2K
-DC INPUT >

Figure 4.8 D.C. Relay Control Circuit
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BAND NUMBER

FREQUENCY RANGE

00 N AN W A W N

1.6 to 1.9999 MHz
2.0 to 2.9999 MHz
3.0 to 3.9999 MHz
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 4.4 Filter Module (1A5) Filter Band Numbers & Frequency Range Table

the unused filters and prevents interaction with the
filter that is active.

4.8.2 MOTOR CONTROL BOARD

The motor control board (1A5A4) incorporates
components associated with the channeling cir-
cuitry. It also includes the voltage ALC detector,
the ACC detector, and the output level detector.
Refer to Figure 5.28.

Channeling of the band switch is accomplished by
applying +12VDC to any of the band control lines.
This causes the relay, K1, to be energized, in turn
energizing the motor, B1, causing the open seeking
- wafer S1 to rotate until it finds the band line with
the +12VDC. At this point the circuit is broken
and the relay drops out, shorting out the motor.
This provides dynamic braking which stops the
motor very rapidly, preventing excessive over-
shoot. Diode CR1 prevents the back EMF of the
motor from keeping the relay energized and al-
lowing the motor to coast through the open
position and again establish contact. Capacitors
Cl and C2, and inductor L1 form a hash filter

to remove brush noise from channeling motor.
4.8.3 VOLTAGE ALC DETECTOR

The voltage ALC detector consists of a resistive
voltage divider R25 and R26, an RF detector
CR17, and emitter followers Q2 and Q3. This
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combination provides an extremely fast and respon-
sive ALC. The detector output drives the emitter
followers to charge capacitor C28, which dis-
charges through R24. The decay is long enough
to eliminate the audio modulation from the ALC
line. Capacitor C24 is adjusted to provide optimum
ALC performance over the complete frequency
range of the transceiver.

4.8.4 ACC DETECTOR

The ACC detector derives its output by rectifying
the voltage at the antenna connector with diode
CR6 and diode CR12. The voltage is decreased
by resistors R4 and RS5. This detector has a fast
rise and fast decay time at this point, so it is nec-
essary to increase the time constant to maintain a
constant carrier level. This averaging network is
located on the sideband generator board.

4.8.5 OUTPUT DETECTOR

The output detector CRS samples the transmit
output voltage at the antenna terminal and pro-
vides a relative power output signal to the front

panel meter when the coupler control panel is not
used.

4.8.6 KEY LINE

Relay K2 is used in conjunction with relay 1A8K1
to key the transceiver to transmit mode. A sch-
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5.4.2 PRELIMINARY

a. Connect AC power cable to rear panel
connectorJ3andto a 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 tf signal
generator, paragraph 5.4.1 item A, to the rear
panel antenna connector, J1.

¢. Set front panel controls to the following

_positions listed in Table 5.1.

Refer to Figure 5.8 for Front Panel wiring and
Figure 5.10 for Main Frame wiring diagrams with
their appropriate parts lists.

SWITCH or CONTROL

POSITION

FREQUENCY Switches
FREQUENCY Control Mode
Keyswitch

MODE Switch

RF GAIN Control

XMIT GAIN Control
DIMMER Control

VFO Control

VOLume Control

01,6000 MHz

Normal

LSB

Fully Clockwise

Fully Counter Clockwise
Fully Counter Clockwise
PUSH IN

Fully Counter Clockwise

Table 5.1 Front Panel Control Test Positions



SUNAIR GSB-900SC

‘swiJojanem pue sabeljoa 32ayd pue
211ewWayds 03 13331 ‘Ayney §) ‘pabueyd si uogiisod
|OUMS JBABUBYM 3SIOU 1913031 4O Bupueiq jaug

1xeads ayl wouy
Buiwod punolbxoeq ayl ul pieay aq pinoys asIoN

*31N0 8q pIhoys o4} woge dwe’

*pa1yBi| 8q PINOYS {0I1U0d O JA anoge dwe

'pJ80g OIpNE U0 $ 1 ¢

J01SISURAY 3O8YD ‘10U | "013Z PBAL D1 ICiS ST

,.S., PUE 1N0 3q PNOYys 1461 ‘DI Y LIWIT MOT

‘€S pue ‘zS ‘1S $3ydums jaued Juoly punose
Buijged 32ayd ‘10U }} '3Jeds |(N} peal pjnoys Jaiau
,.S., Pue 11| 8q pinoys s1ybi| ‘DI H4 LINIT MO
‘SaIIM PALIOYS JO U3Y0Iq

10} sisseyd ulew pue [aued Juoly Ul Bulqed 329yd
‘3ou 3| "pa1yByy aq pinoys sjelp Aduanbaiy pue Jo1dN

“gSN Ut YIUMs

JAOW Y3IM (8SIMI0]2481UNOD PUE 3SIM
32012 4y10q) suchisod sii 30 yoea ybnosyl
yo31Ms [041u0D Aduanbal 4 ZHIA | @dusnbag

"NO 03 YduMs HI3Hv3IdS uinl ‘MJ
Z/1 Arewnxoidde [043u00 JNNTOA UHM

101U0D O4A Ul Yshd

Q43403 Q4N N0 | |Nd

ZHWN 0009° L 03 $ayd1ms Aduanbady uing

ZHWN 000G’| O3 saYdIMs Aduanbaiy uiny

‘MO AlINY Y21MS HIWINIQ 32UEADY

(1v8vL)
12yuelg "0

3%el O1aNv

3N0OQe ef se aweg

1043u0] O4A

anoqe ez se aweg

1461 ‘D34
LIWIT MO

H3IWWIA

ag
eg

qaz

ez

L

(8VL) IWVHI NIVIN ANV (LVL) 13NVd LNOHd ¢'v'S

"A13inond pajerdosse pue Z0 L9V L pue
‘LOLDIV | Jo3sisuen ‘| 4 Y9V | 35N} 4I8Yd 10U 4|

‘Ld8V 10123Uu0d
Jay1jdwe samod 0 v uld uo pes) ,,+,, ‘punosb

‘S1{OA G'6Z+ PUB G'OZ+ Udamiag peas pinoys NOA IOA UO abe1joA peay | SISSeyd uO pea) uowwod ‘abues JA 0G U0 WOA JAaA 82+ v
*A131N2119 paleIdosse pue ZDLYIV L LVYOV L ‘pieoq 1031e|nbas uo ‘gy ‘101sis
pue ‘pieoq 101e[nbas uo g4 YOV L 8N4 303yd isii4 -8J WYO ZZ°0 JO pes| 43yl uo pes| ,,+,, ‘pPunoib
*SIIOA @'Z L+ PUB Z°| L+ uaamiaq peas pjnoys WOA WOA U0 abejjoA peay | sisseyd uo pedj uowwod ‘abues JGA 05 U0 WNOA JANZL+ €
*AJ1iN2110 pajeldosse pue
$DIVYIV | pue ‘pieoq joiejnbai uo £4 LV9VL asny ‘lVOV L pleoq i01enbal uo | Y ‘101S1sal
pue ‘Z48VY L PUB | 48V | S35NJ 3ull 3I3YD “10U §| Wwyo gz'0 40 pea| Jayria uo pea| ,,+,, ‘punoib sis
'$1|0A GZ'G+ PUB G/ ‘{r+ UBBMIBQ peas PINoYs WOA WOA uo abeljo A pesy -Seyd Uo pea| uowWwod ‘abues HAA 0L YO WOA JAA S+ z
Z°¥'S ydeabeued jo D niyl v sdaig wuiojglad uQ uiny Jamod 1
FONVWHO34H3d d3HIN03Y 34NA3004d LINIOd 1LS31 pue INJINGINDI 1S3L 1S31 ‘ON
d31s

(9V1) ATIddNS HIMOJ EP’'S



SUNAIR GSB-900SC!

"Ainnouo paieioosse pue ‘| N YVEY L

“(SWH AW 008) W8P .0,
30 19A3] WA LA € ap1A0Jd 01 ‘(pYEV | ) PJeoq
oIpne ay) uo ‘gpY ‘131awonuaiod i1snipy

‘Zf8V | 10193UU0d OI1ANY

1iNndino

UM paesbaiul 2ayd ‘1cu 4 ‘Bupeas wap ,0, “$3|0A0I20W Q| O} 101e13U36 |2UBIS Y 135 jaued Jeas Jo 4 pue 3 suid UIBIMIQ WAL A OPNY| 01NV WYO 009 9l
‘NO 01 Yydims BN VI dS uim pue
‘1@yeads 1e juasaid oipny $1|OACIOIW G O3 |9A3] Joiesdudb jeubls 3y uing H3aNvads St
*043z 01ABI3p PNoYs Buipeas jajaw ,,S,, "8s1M320]2 AJ|N} [013U0D NIVD dH Winy 148
*31e3S |)NJ 18 UlRWAS PINOYS Ja1dW , G, *048Z 0} {aAa} |eubis 4y uinj aweg [
‘ZLO $VYEV L Pue |04 U0d
NIVO 34 uo Bulim 328yd ‘J0u §f || dais ul Buipeas 1041U0d
L0} qPOE 1588 1€ 35LSUSAP PInGYs WA LA U0 Buipeay *3SIM¥201 181UN0D AjIN} {011U0D N|VYD 4Y uing NIVO 44 48
*Ad11n2419 paeinosse pue 6D pYEY L YI3yd
‘J0u J| "3|e3S |jN} peaJ pjnoys JA3w , §,, pue ‘gL dais 'S31JOA0JDIW
ui Buipeas WOoJy $53) 10 PG| 8SBAI0UN PINOYS WALA |  000°00S O 1ndino Jolesdudb eubis 4y eseaidu) SLLES (1)
*31e3s 1{OA | 3yl uo qpQ| - J0 Butpear WALA
'9|e35 1|OA | UO GPQL- | OIpNe 10} |013U0d FWNTOA DS 006-8S9O 1snipy [043u0] JHV oL
‘3(easdn peas 01 uibag ‘Buipeas WALA Otpne yead 10} AdL asy isnipe
PINOYS 1313w |, S, PUB 3|E3S UMOP peal PINOUS IANQA pue s3JOA0IOIW G 0} 1Nd1N0 03esaudb eubls 1ag _ aweg 6
pieoq oipne syl uc
Suely pue (o4 180 44 6 punoJb sisseyd pue paec uc
jin4. Speal 3l G, 3| "043Z peai p|noys Jelal g, *§SN 01 Y23ms JQOW 18s ‘0482 03 indino 40 wujod 158) usamiaqg ‘b OAA 01
A B PR R s\ | o) Do i 1S | it | Mg, T SRR b 1 L e 3 16y 4
IO CIENE: i}
*g dals Ul |9AB] JBAO 85€340U1 QPO | WNWiuly | |eubls 44 UO ZHX | 1B UONEBINPOWE %QE U0 uing L
*31eds AW OF U0 qpQ1 - 4o But |
-peas INALA Otpne 1oy |011u0d JWNTOA 3snipe
(ZVEY L) P4e0q 431ji4/d4| uo sapoip [ pue uonisod WY O3 YdHIMS JAOW 18S "(SWYo 05 :
BUIYD3IMS 523D PUB AIIM US04 10} BULIIM YolIms | Olul) S1{OADJDIW € 01 INAINO 3se3J0Ul pue ‘, 1eaq 4
JAOW »92yd ‘Indino ou §| '3|eds AN OF YO ApQL- 0492,, 40} Aduanbauy Jojesaudd jeubls 4y 1snipy m - awesg 9
_
‘(ZVEVL) |
pieog Jal|i4/4| UO S3POIP BUIYDIIMS HI3BYD pue 31m ‘anoqge ¢
ua04q 404 BuiIm YoIIMS JQOIN 322yd ‘andino ou §| | pue ¢ sdays 1eadas pue ggN 01 YdUMS JAOW 188 aweg -]
'T'9'G pue |'9'G 1ed 33S(ZVEV L)
pieog J3l|i4/JIpuUe (L VYEV L) Pieoq 18xiw JHA ubijeas *(SWYOo QG 0lUl) S1OACLOIW G°(Q O} 103e13udb
‘Jou }| *E das ul |8A3| J9A0 8seaIDUl QPO WNWIUl 195 pue J03e43uab 4} 03 8|qed Xe0d 123UU0IaY aweg v
'3jeds AW OE U0 gpQ|- j0 Buipeas WALA opne
104 1043U0D JIWNTOA 2S006-8SD snipy Indino
'81e0S AW OE UC qQpOL- 4031e12U3b [RUBIS 4 WOJ4 3|(ED XEBOD BAOWAY aweg €
"G'G UolJ3s 838G 'GVEV L ‘WALA
pieog 1aylopy 18119x3/49A1208Y U0 £ Q7 Pue ‘Z O olpne uo [eubs oipne sead e 1oy Asuanbauy isn!
‘I Q77 18 sindino 18zIsayiuAs 1oy 23YD ‘p'Ey pue -pe pue ZH\ 0'9L 1 $1|0A0JIW QG 0} Jolesaudd ‘L ybnoayl z sdays
'£'CP ‘7°C P SUONDES 1INSUOD ‘AUOU | "UCNEDIPUL B8y | jeubls 4Y 185 ‘MO t/ 01 (0J1U0d JWNTOA WInL 104 joued 1uoly uo xoel sauoyd uo NA LA OIpNY Ananisuag Z
‘2'%'G 1ed Jo 0 nuyj e sdays w044 i
JONVWHO4 434 d34IND3Y 34NQ3004d 1INIOd 1S31 Pue INJNIND3 1S3l 1S3l Wd.w 2
d

1S31 H3AI3D03Y S'v'S

|
n



SUNAIR GSB-900SC

Ao

‘S SHOA LL Pue £Q U3am3aq Buipeas WALA

*AJ11n2110 paieidosse pue ‘L LD EVEVL ‘8SH YVEVL
‘z1 pVYEV L ‘Buljqed 329yd ‘pauielqo si 1IN0 ou 4|

‘SIWHA 0L Aidrewnxoidde
40 yead e 01 asu ||im UYL ‘paidde st uonejnpow
1IUN SWHA Zp Ajdiewixosdde peas pjnoys WALA

‘SWHA 0L $0 Buipeau yead e moys pInous WALA

'$1IN0412 Dy 3be3|oA

3982 ‘A131N2113 pale1dosse pue D EVEVL %23y pue
$ISSBYO pue 10303UU0d J|N punole Buum 323yd Jou
41 "SIWHA 0L j0 Buipeas sead e moys pjnoys WALA

*s1uauodwod

aAI12343p 104 (EVEV L) 101e18usb pueqapis ayy

uo Aninou1d paleosse pue ‘gYI ‘GHO ‘YHD ‘€HD
329yd ‘10U §| ‘SINHA G' UBY] S53| peal pinoys WALA

*A131n2410 pajeioosse pue Z|L D EVEV L %28y2 ‘Jou

3] "paseajal si A3y MO 3y} 183je PUOIAS aUo Ajareuwnt
-xo0.dde 10} paAay ulewal pINOYs Jalliwsuesy ay) pue
passaidap s1 Asy ay uaym iaxeads ayl ybnouy pieay
3g pINOYs 3uol ZHY | V (EVEV L) P4e0q J0esdudd
pueqgapis uo As1noJId paleloosse pue ‘'z D pue 80
‘LD 9D »23Y2 10U }j 'SIWHA LL Pedi pinoys WALA

‘$'8'G uonoas

89s ‘paloadsns si sayyljdwe samod 4Y 3| "Gy pue
©'p SUONdas 3as ‘(Hr8Y | 10198UU0d AHOSS3IOV
13ued 1ea1 uo) QHOBY L 3POta ‘THSV L Pue I8V
sAejas 523yd ‘10U §| ‘SINHA Zt Peal pinoys WALA

-J@yseq pJed ul JaXIN JHA @de|day ‘uiod
$Iyl puoAaqo G| xoidde 9y VEY | 32UBADY
*3J0 §13A3| IndIno samod |IUN MO 9LHLVEYL

uing Aax M) ssasdap pue pD ul Ydms

3QOW 3%8ld "MOD AlIN} 9LHLVEVL UInL “pled
Japuaixa Buisn 13%seq p4ed 0 1IN0 JAXIN JHA
puaix3 ‘ZH 66'6Z 404 s(e!P AON3INDI Y4 18S

"'SWHA 0L SPeas WALA Y 1BUN ‘pYeEY |

pieoq oipne uo gGY 1Snipe pue auoydo.dw Yyum
Ja131wsueay A3 ‘SN 01 YdI1Ms 3 A0 Pue ‘MDD
1IN} 100U0d NIVYD LIWX Wint “IWALA olpne syl
uo WGP ,0, 10} 1ndINO J01.|}1350 Olpne isnipy

‘anoge g dais jeadal |\ O3 YdIIMS 3powl winy
‘anoge g dais 1eadas g§1 O3 YdMs 3OO wint

‘Buipeas WA LA 2A13sqQ0 'sdi)

4O YU 2/ | utyim auoydosdiw buipjoy ‘adioA
|ewou e u) yeads pue suoydosoiw A3y ‘MO

€/1 Alaewixosdde 03 |0J3U0d NIVD LIWX WnNL

‘11U 1s8q ayy

10} (EVEV L) 103819udb pueqapis ay: uo gzo pue
PEH 51041U0D 3oue|eq 4311183 ISNIPY "YIIIMS Xjjey
01 ysnd auoydoudius ssaidap pue ggN 01 Y ims
3A0W uInL "M2D Aitny NIVO LIWX uin ‘jaued
1UOJ} UO J0123UUO0D J| A 01U} 3uoydoLdiw J13su|

‘SIWHA L£ j0 Buipear WA LA e aAIb

0} (EVEVY L) Pieoq 1oleaaudb pueqapis uo ‘GGY
‘10.3uU02 DY Isnipe pue Aay AAD ssaudaq ‘MO
€/1 01 |013U0d JWNTOA IShipe pue NO Yd3ims
HIMNV IS uin) ‘|dued 1uody uo el AJH ul Asy
MO 188Ul ‘uonnisod MO 01 Yo1UMs 3AOW uinL

'SWHA Zp 40 Bul

-peas WALA e 3nb 03 (EVEY L) pieoq Jojesauab

puegapis uo ‘(|0J1U0) JJV) 81H ‘1818wonuarod
1nIpY "INNL HIT1dNOD 0 yAIMms pow uing

M
-}90(2431UN03 AlNy NIVO LIWX ‘8S7 38 youms
apow ‘ZHWW 0000°9L 404 18s s|eip Aouanbaiy

anoqe | Ul se awes

‘|aued Jeas 8y} UC Paiedo| ZreY | 10308uUL0d

01aNV 40 D pueq suid 01 ‘zHy | 03 138
*103£}{1950 OIpNE PUE WA LA Olpne 123uuo)

'g niy) | sdais 40§ 831xe09 Jo 1od bululewa
01 Pa12auuod WALA 80LPdH "40193Uu0d 331
-Xeo0d ybnosyl |rgY | ‘40108Uu0d | NV |aued e
01 9|qed jeixeod y6nosyi parsuuod peoj Awwng

1uaunsnipe
utes “J4°|

1ndu)
wyo 009

WV
as7

asn

NINN H315YYO

NEEITR]
3u013p!s
uauwisnipe
39ayd 1ndino
18M0d MO

1usuwisnipe
B 199Yd
181118 WY

JONVIWHO04d3d A3HIN03H

34NAad300Hd

LNIOd LS31 pue LNIWdIND3 LS31

1S31

‘ON
d31S

1S31 H3LLINSNVHL 9'%'S



SUNAIR GSB-900SC

‘usg

wnupedg 308Yd ‘Ayjney 4y
(nBWeYSs Lypy | “uen
wnu3oedg 1| NsU0J) SBOUBLS
~J81ZHIN L PuUe ZHY |
‘Bum

{aued 1u04) paieldosse
%98Yd 08|y “(PSLV L) Youms
ZHY 0L @Y1 Jo 3oeq ay

U0 pa1edo| ZzZy ybnoayy

T LY %%8y2 ‘Ayney 4|

—

q

(6°'G a1qes aes) aberjoA Buy ‘WI0J3ABM 323D pue d1ewayss ua ubiq mon 3907 aseyq
-1881G 851800 ODA '4'H (8| AG'ZT 03 AS'L J013A9] "O°Q 01 1343y °,,0,, 01 SqQOUY ADNIND3I Y4 I1€ 138 ‘£41ZVPV L dutod 1sal 1e aqosd 8dodso||13sQ | 1161g moT €
‘padejdau aq isnw piepuels *MB10S $$300e doe|da pue wis) Adud

Aduanbauy ‘pauieiqo aq ‘ZHWN 000000°S | -nbai4 isnipe “pig "baug Jo doi 1e Mauds ss300e +ad0250)}1950 J0 INAiNQ |821118 A 03 J33UN0Y [ Ju3WUB )Y
Jouued Juawubije Jadoud §| | 40 ZH GF UIYIIM Adusnbau | 3Aowal :3OURIA|0} JO INO | "Aduanbayy ainsealy | Adudnbaig 193uu0d 1dadxa anoqe | dais se aweg | ‘pig ‘baig 4
~ “indut parioys 10y
(LVPYL) "uad wnudadg (q
‘Buuim payeldosse aes dau "2asu QQZ ‘anem indino
pue (LN8V L) 'PIS "baug (e auts d-d Aw 006 03 QOE | ‘Ww10j anem iadoud 104 3Oy ‘s uid |YpVv | X 18 8qcud 3doaso|iiosQ | ‘PiS "basg L
“MI3HI “ALINVA I JONVIWHOIH3d 34NA300Yd L1NIOd 1S3l pue 1 N3WJIND3 1S31 1831 ‘ON
a3dino3y d31s

"Juauodwod Aj[ney oYy 21e]OSI 03 $YIAYO dFe)[0A

9yew pue werderp 3moIp sjeudordde ay) 03 19)a1 ‘punoj usaq sey
33e)s 9A1309)9p ® 20U “aFels Ayney oy 9jejost 03 yderdered ajend
-oxdde ayj 03 Appoosp peadosd Kew UBDIUYD]) 9y] Udy) ‘uonnins

<ns Aq pajejost usaq sey A[QuUIdsse 2AI3Jap Ay} J aSels A}nej e
usyy pue 3s1y Ajquiasse A}nej e 9)e[ost 03 paudisap si ‘syderseredqns

SHO3HID AHVYNIWIT3Hd L'L'SS

SISATVNYV 11NVvd

SUIMOI[OJ 9Y3 Ul paurejuod ‘s|qe] SISA[RUY }[Ne ISZISOYIUAS Y]
['S°S

"IOZISAYJUAS dy3 03 Jerqnoad sworqord 29s0y) I0J UOIIBULIOJUT
uorjejost }jnej pue Furpooyss[qnoi; apraoid syderdered Suimojoj ay I,

HIZISIHLINAS S°S



SUNAIR GSB-900SC

(€TSS

uo11988) aINP8d0.d Juaw
-ubyje }nsuo “101ejsues ] Ul
1N2419 04 A 40 JuBWUBIESIN
9340 86e1joA wioysad pue
onewayds Jorejsues | 1nsuo)
“UNOIPD Q4 A 1018[SuUes |

u1 Juduodwod Ayjjney

Buim

pajerdosse pue |dued Juoly uo
(L2H1 VY 1)1003u0d OJA 334D
‘Aljney 4| "ul paysnd josu0d
yum AQ pue 1no pajind jon
-U0d YIIM AZ L+ 3] piNOYS
‘aulf [0413U0d J4O/NO OdA
‘Busim pajeposse pue

|aued Ju0ij UO (LZHLVL)
103U0d O4A H93yd ‘Ayney

}1 (MDD 1011u02) AZ| O3

{ MD 1043U02) AZ'P S! 3buel
jewloN 'V uid VPV L 18
abues abel|oA j04IU0D Q4A

"O0A

Jtedas Ayney 4| *(G'2°S°S
UO01193S PUB DIIBUWIAY IS

ODA 1 nsuod) Indino QJA
18pING JHA Heda

Ayney 4| *(oneWayos 1Nsuod)
sbuipea. abel|OA JapING JHA
*Buniim pajeldosse pue jdued
JUOJ} UO SAYIIIMS |041U0D
Aouanbai 4 32840 Ajney 4|
(8°G nay1 Z°G sa|qel 3|nsuod)
sauy| j041u0D Aouanbaiy
“(€°C°G'G U011I3s

101esues) Jiedas ‘Ay ney

}1 pue D11eWayds Jolejsuel f
311Nsu0d) 1Ind1NO Jojejsues |
‘Buum

Jaued juoJ) pajerdosse Joayd
0S|V “(ZSIVL) WuUMs ZHW |
8y3 0O %2eq dy3 uo paiedo|
LY Nyl LY 393y0 ‘Ayyney

31 *(8°G'2|qe) 28s) aberjoA
buisearg 851209 ODA 4HA

*(2°2°g'g uonas 33g)
uawubije ‘uag) 1161Q moT|
‘(918w ayos 3 nsuod) sbuipeas
abel oA 'uan nbig moT
‘Burim

awiesy ulew paleros

-se pue |aued Ju04} uo
$aYo3IMmS |011U03 Aduanbaisy
308yd ‘Aney 3 *(8'G

iyl Z°G sajgel 3|nsuod)
$aul| j0JIU0Y AdUaNDbaL4

q

(]

q

p

(2

ZHW S00°LE
01 G66°0Z O dbues
uawsn{pe wnuwiuliy

AGZ 03 AG'L 40 13A3] *O'Q

*Asusnbaiy

ainseaw pue suonisod awaxa yioq o} |0
-uod 31e10Y "0JIL0d Q4 A |2ued 1u04j 1IN0 §INd

‘wioy

-3ABM 32342 PUB DI3BWABYDS 13PIAIG JHA
1Nsu0y °,,0,, G sqou ADN3INDI YA (e iss

(p4e2 J3pualxa uo 103e|suel ) oe|d) Ja3uno) Ad
uanbai4 01 ad02s0|1950 J0 1ndINO “jdwyy |BOIUBA
198uu0) "9 ud ZNEVYYV L 18 agoud adoasoy|1sO

‘Ldly VPV dutod isa je aqod adodso||1asQ

uonesado
0O4dA

%207 aseyd
doo 4HA

“303HD ‘ALINV4 dI

3ONVIWHOIH3d
a34iN03yd

34NA3004Hd

LNIOd 1S31 Pue 1 NIWdIND3 1S31

1S3l

‘ON
d3ls

(Q,LNOD) SHD3HO AHVNIWIT3H] 1°1'S'S



SUNAIR GSB-900SC

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.

X1A4AS5 Pin Numbers (Function)
10 MHz DIAL
18(Band“0” Command) |17(Band*1”’Command) | 16(Band “2” Command)
0 1
1 1 1
| 1 0
NOTE
1. A “0”indicates short circuit to 2. A “I”’indicates open circuit 1o 3. All readings taken with VCO
chassis ground chassis ground (1A4AS) disconnected from
X1A4445
Table 5.2 10 MHz Switch
X1A4A4 Pin Numbers (Function)
1 MHz DIAL J H 8 7
(2° 1 MHz) (2' 1 MH2) (22 1 MHz) (23 1 MHz)

0 1 0 0 1

1 0 0 0 1

2 1 1 1 0

3 0 1 1 0

4 1 0 1 0

) 0 0 1 0

6 1 1 0 0

7 0 1 0 0

8 1 0 0 0

9 0 0 0 0

NOTE |
1. A “0”indicates short circuit to 2. A “1”indicates open circuit to 3. All readings taken with VHF
chassis ground chassis ground Divider (144A4) disconnected
from X144A4.

Table 5.3 1 MHz Switch
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X1A4A4 Pin Numbers (Function)
100 kHz DIAL
3 4 5 D E
(23100kHz) | (22100kHz) | (2'100kHz) | (2°100 kHz)
ol 0 0 ko 0
1 1 0 0 1
2 1 0 0 0
3 0 1 1 1
4 0 1 1 0
5 0 1 0 1
6 0 1 0 0
7 0 0 1 1
8 0 0 1 0
9 0 0 0 1
NOTE |
1. A “0” indicates short circuit to 2 A “1” indicates open circuil to 3. Allreadings taken with VHF
chassis ground chassis ground Divider (1A4A4) disconnected
from X144A44
Table 5.4 100 kHz Switch
—
X1A4A2 Pin Numbers (Function)
10 kHz DIAL
‘ R 5 14 S
(23IOkHz) (2210 kHz) (21 10 kHz) (291 kHz)
0 0 0 0 0
1 0 0 0 1
2 0 0 1 .0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 ] 1 1
8 1 0 0 0
9 ] 0 0 1

| NOTE |

2. A “1”indicates open circuit to
chassis ground

1. A “0” indicates short circuit to
chassis ground

3. All readings taken with Low Digit
Genenator (1A4A42) disconnected
from X1A4A4

Table 5.5 10 kHz Switch
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X1A4A2 Pin Numbers (Function)
1 kHz DIAL
N 13 12 P
3 kHz) (22 1 kHz) (21 1 kHz) (291 kHz)
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
NOTE
1. A “0”indicates short circuit to 2 A “1”indicates open circuit to 3. All readings taken with Low Digit
chassis ground chassis ground Generator (1A4A2) disconnected
from X144A42
Table 5.6 1 kHz Switch
X1A4A2 Pin Numbers (Function)
100 Hz DIAL
i 11 10 M
(23100 Hz) (22100Hz) (21 100 Hz) (29 100 Hz)
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 | 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
NOTE
1. A “0” indicates short circuit to 2 A “1”indicates open circuit to 3. All readings taken with Low Digit
chassis ground chassis ground Generator (1A4A2) disconnected

from X14442
Table 5.7 100 Hz Switch
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I H.F. VCO (Low Digit Coarse Steering)

1A1A6P1 pin 9

3.50
3.85
4.15
4.55
4.95
5.40
5.90
6.40
7.00
7.70

VWA NDEWN—O

II VHF VCO (VCO Coarse Steering)

1 MHz DIAL 1A1A6P1 pin 7
VOLTS
0 1.37
1 1.78
2 2.18
3 2.75
4 3.31
5 4.12
6 4.93
7 6.15
8 7.85
9 9.56
NOTE

Allvoltages above measured with
20,000 ohm/volt meter. Variations
of +5% are permissable

Table 5.8 Coarse Steering Voltage Readings

5-11
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Figure 5.1A Power Clear-Low Battery Timing Waveforms
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Master Clear
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5.8 MODULE REMOVAL

This section provides special test information and
n.odule removal instructions.

5.8.1 REMOVAL OF FILTER MODULE-1A5

5.8.1.1 Disconnect all cables from the motor con-
trol board (1 power connector, 3 coax
connectors).

5.8.1.2 Tumn transceiver upside down and remove
four screws holding filter module.

5.8.1.3 To 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 bottom covers from the RCVR/
EXCTR and SYNTH compartments,

b) Carefully disconnect the mother board
connectors (1A1P2 on the RCVR/EXCTR side
and 1A1P3 on the SYNTH side).

¢) Disconnect the two connectors that plug
into the top of the transceiver chassis (1A1P1
and 1A1P6),

d) Remove the three rear screws from each
front panel away from the rest of the unit.

e) To replace the front panel, reverse the
above procedure, being careful not to kink,

break, or pinch wires, particularly around
the digital switches.

MEMORY SYSTEM MOTHER
BOARD ASSEMBLY 1A1A5

5. 8.201

The Memory Board and Band Steering Board
are interfaced to the radio and front panel by
a printed circuit Mother Board using connect-
ors 1A1P7 and 1A1P8, Connections 1A1P7,
pin 1-80, and 1A1P8, pins 1-80, are each
made to the Mother Board by means of sev-
eral connector strips of different sizes., Cor-
rect placement of the strips and wire color
coding is shown in Figure 5,1C, Care should
be used in connecting the strips to the Mother
Board so that pin damage does not result,
In the event that the Mother Board Assembly
requires removal, note that proper orienta-
tion of the board is labeled to show which
connector should face the Radio and which
connector should face the Front Panel.

5.8.2.2 FREQUENCY CODING

NOTE

0 test frequency coding,
he FREQUENCY MODE KEY-
0CK SWITCH must be in
he NORMAL position. "0"

dicates open circutit.

1A1A7P2 1A1A2 U1
10 MHz Dial Pin 16 Pin 8 Pin 14 Pin 1 Pin7
0 0 1 1 0 0
1 1 0 1 0 |
2 ] 1 0 ] 0

Table 5.9 Frequency Coding
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1 MHz Dial TATE2 i ) R U4 :
Pin18 Pin20 Pin24 Pin26| Pin6 Pin2 Pinl Pin7
0 1 0 0 1 0 0 0 0
1 1 0 0 2| 0 0 1
2 0 1 1 1 0 0 1 0
3 0 1 1 0 5 0 0 1 1
4 0 1 0 W 1 0 0
5 0 1 0 8¢ | o i 0 1
6 0 0 1 E 0 1 1 0
p 0 0 1 0o 0 1 1 1
8 0 0 0 P | 1 0 0 0
9 0 0 0 0 1 0 0 1
i
100 kFiz Dial [S85s R iA]AZiPnz]o Pin12 | Pin6__ Pin ]2A]A2PLiJr?1 Pin 7
0 0 0 0 o | o 0 0 0
1 1 0 0 1 0 0 0 1
2 1 0 0 0 0 0 ] 0
3 0 1 1 1 0 0 1 1
4 0 1 1 0 0 1 0 0
5 0 1 0 1 0 1 0 ]
6 0 1 0 0 0 1 1 0
7 0 0 1 1 0 1 1 1
8 0 0 1 0 1 0 0 0
? 0 0 0 1 1 0 0 1

Table 5.9 Frequency Coding (Con't.)
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10 kHZ Dial TA1A7P2 1A1A2 U4
Pin43 Pin4l Pin39  Pin27 Piné Pin2  Pin] Pin 7
0 0 0 0 0 0 0 0 0
1 0 0 0 1 0 0 0 1
2 0 0 1 0 0 0 1 0
3 0 0 1 1 0 0 1 ]
4 0 1 0 0 0 1 0 0
5 0 1 0 1 0 1 0 ]
6 0 1 1 0 0 1 1 0
7 0 1 1 1 0 -~ 1 1 1
8 1 0 0 0 1 0 0 0
9 1 0 0 1 i 0 0 1
1 kHz Dial | o aAlediee : 1 A us
Pin 51 Pin 49 Pin 47 Pin 45 Pin 6 Pin 2 Pin 1 Pin 7
0 0 0 0 0o “r)M 0 0 0
o
1 0 0 0 1 0 0 0 1
2 0 0 1 0 | 0 0 ] 0
B 0 0 ] 1 0 0 1 1
4 0 1 0 0 @(.) 1 0 0
5 0 1 0 1 Nom ] 0 1
6 0 1 1 0 0 1 1 0
7 0 1 1 1 0 1 1 1
8 1 0 0 0 1 0 0 0
9 1 0 0 1 1 0 0 1

40

v
I

Table 5.9 Frequency Coding (Con't.)
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TAIA7P2 1A1A2 Ub
100 Hz Dial | p: 59  pin57 Pin55 Pin53 |Piné Pin2  Pinl Pin7
0 0 0 0 0 0 0 0 0
] 0 0 0 ] 0 0 0 1
2 0 0 1 0 0 0 ] 0
3 0 0 1 1 0 0 ] |
4 0 ] 0 0 0 | 0 0
5 0 1 0 1 0 ] 0 ]
6 0 | ] 0 0 ] ] 0
7 0 ] ] 1 0 ] ] 1
8 1 0 0 0 ] 0 0 0
9 | 0 0 1 ] 0 0 ]

Table 5.9 Frequency Coding (Con't.)
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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 (1A6A1), take
out four large screws holding two capaci-
tors (1A6A1-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 their associated hardware.
Unplug the connector, 1A6P1, from the
chassis as illustrated in Figure 5.3. Re-

move the four screws holding the regulator
heat sink and then unscrew the transistor
1A6Q101 from the heat sink. If a D.C.
Inverter is installed, disconnect its leads
from terminal board 1A6TB2. 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 reinstaliing capacitors 1A6A1CS and
C9, on the regulator board, make sure po-
larity is correct (polarity is marked on
regulator board 1A6A1). The four capaci-

tor mounting screws should be tight against
their lo vashers but not so tight as to
strip tl >rnal threads in the capacitor.

REGULATOR BOARD

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

REGULATOR BOARD
HOLD DOWN SCREWS
(2 REQ'D.)

Y

N\
N
§“'—' COVER CLAMPS (TYP)
(LOCATION AND SIZE
INDICATED BY PHANTOM
FRONT PANEL BOXES ONLY)

GND CAP

Figure 5.2 Power Supply Reguletor Board (TA6AT1)
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REGULATOR
TRANSISTOR
1A6QI0I

REAR scnsws—/'A

(4 REQ'D.)

OC INVERTER

—— POWER SUPPLY

J——— POWER SUPPLY SCREW (TYP)

el —————TERMINAL BOARD |IA6TB2

REGULATOR HEAT SINK

1A6A2 (OPTIONAL)

- DC INVERTER BOARD

RIGHT SIDE PANEL

TRANSISTORS
(OPTIONAL)
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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 into 50 ohms at connector
1A3P3 to insure that it is capable of providing
approximately 4 volts peak to peak undistorted
output on SSB (using hand microphone).

5.8.4.1 To remove power amplifier, disconnect

connectors 1A7J1, J2, and J3. Remove
the four screws holding heat sink assembly
to transceiver rear panel. Power amplifier
assembly removes from the rear of the
transceiver.

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 0 to 28 VDC. If such a
power source is not available, the trans-
ceiver power supply can be used. A typical
test set up is shown in Figure 5.4.

AA A A A A DA A AL

CAUTION

When using a HP 606 or other RF
signal generator to test the power
amplifier, extreme caution should
be exercised to prevent overdriving
the unit and needlessly destroying
transistors, Remember, the pro-
tection circuits are disconnected
during tests of this type.

Ad LA
AAAAJ

HPEO0E
SIGNAL
GEN

RF
DUMMY
LOAD

RF WATT
METER

A }0-15 AMP

+
POWER
SUPPLY

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

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 1 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 form at the
input center tap of T2 (the 10 turnside)
for the predriver, T3 for the driver, or TS
for the output stage. Under normal opera-
ting conditions, these points will show
primarily second harmonic energy, so if a
large amount of fundamental frequency
energy is present, it means only half of the
push pull stage is operational. Now that
the defective stage has been located, an
observation of the respective collector wave
forms will determine the failed transistor.
The collector wave form on the good
transistor will 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
IA7Q1 0rQ2,itis NOT necessary to remove
the board to replace 1A7Q3, Q4, Q5, or
Q6. Transistors Q3 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 board for
each transistor. The transistors may be re-
moved from the top of the board. Transis-
tors Q5 and Q6 may be removed by un-
screwing the four hold down screws (two
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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If the radio is used for voice only operation, it is per-
missible to replace only the defective output transistor
{Q5 or Q6), leaving the otherin place. However, if the
radio is used for RTTY or data transmission, both Q5
and Q6 should be replaced as a matched pair, if one is
found to be distroyed. Failure to do so will likely cause
increased intermodulation products and reduces re-
liability.

5.8.4.6 Before replacing any or all of the four
high power transistors, Q3, Q4, Q5 and Q6,
clean the heat sink area thoroughly around
each transistor making sure no foreign
particles can come between the transistor
and the heat sink. Apply a fresh coat of
heat sink compound to the transistor and
mount the transistor solidly to the heat
sink before soldering. Make sure all collect-
or leads point toward the output connector,
1A7)J2. Trim the leads to convenient
lengths and solder to the printed circuit
board. If QS and Q6 have been replaced it
is 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 T5/T6. Apply 28VDC to the PA and
adjust R23 until the meter reads 80 ma.

Remove the ammeter and carefully resolder
the inductor lead.

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

remain at 100 watts for one or two minutes.
Remove the signal drive. The ammeter
should drop to 1 ampere or slightly greater.
If the current drops to 2 amperes or higher
and slowly decays toward the 1 ampere
level, this means that one or both output
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 to insure
proper installation.

After installing 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
1A3A1Q4 on the VHF mixer board.
Set the vertical range to 2VDC per division,
sweep speed at SO 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.
Oscilloscope trace should appear asin Figure
5.5B. The additional step in the wave
form is evidence that the current ALC
is operational and is preventing overdrive
to the power amplifier. If this additional
step is not observed, trouble shoot the
current ALC loop and correct the problem
before rekeying the transmitter. Without
the current ALC protection, the power
amplifier can be destroyed. It is designed
to limit the amplifier current tol0 amperes.

WITHOUT CURRENT
ALC

A

WITH CURRENT

ALC
B

Figure 5.5 Current ALC Wave Form
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This current can then be monitored across board. Since these resistors are 0.1 ohm
1A7R24 in the power amplifier or resistance, a voltage of 1 volt across them
IA6R2 on the power supply regulator represents 10 amperes current.

REAR PLATE NOTE: COMPONENT SIDE OF BOARDS SPECTRUM GENERATOR

FACE REAR OF RADIO |

(SEE FIGURE 5-41)

AdAl

LOW DIGIT GENERATOR

I1A4A2
TRANSLATOR
IA4A3
VHF DIVIDER
1A4A4
SYNTHESIZER Ve
MODULE CARD IS
GUIDE (TYP)
FRONT PLATE
1A4AS L|
1A4A5 C16
1A4A5 L4

1A4AS C27T———— |
1A4A5 L7T———— ]
IAGAS5 C38 ———— |
1A4A5 J| —————— |
st LO.OUT

IA4AS L 12

CHASSIS

BOTTOM PLATE

Figure 5.6 Synthesizer Mechanical Assembly

SYNTHESIZER

MOTHER B80ARD
I1A4A6
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5.9 PRINTED CIRCUIT BOARDS

5.9.,1 PRINTED CIRCUIT BOARD
REPAIR AND MAINTENANCE

To avoid damage to the printed circuit boards
during the replacement of components or in-
tegrated circuits, extreme care should be
used in 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 "bridges" or short circuits between
adjacent copper foil runs are possible if carc
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 to prevent the 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

Caution should be used when
removing the printed cir-
cuit boards from their en-
elosures. A card extractor
can be easily made from a
length of heavy gauge wire
(#10-#12). Form a hook at
each end and insert each
hook into the holes provid-
ed at the top outer edge of
each board. Apply gentle
upward pressure near each
hook to free the board(s)
from their edge connectors.

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

board is in 1its correct
position in the card guides
provided at each board edge
and gently apply downward
pressure to the top edge of
the board until it is fully
seated in its edge comnect-
or.

DO NOT USE SCREWDRIVERS OR
PLIERS TO REMOVE BOARDS!

LOGIC NOTES

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

HIGH - a high also known as a logic 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
logic zero is a signal in two state 5 volt logic
that generally measures between 0 and 0,5
volts.

5,10,1 AND GATE

A
—__—_D—Y Y=AB
B

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 equation is
read: Y equals A and B.

5-47
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5.10,2 AND-OR-INVERT GATE

=1 )—
— o—¥
= —

Y=AB+CD

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

5,10,3 NAND GATE

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 output will
be high, The logic equation reads: Y equals
A and B NOT,

5,10.4 OR GATE

A
) )— Y Y=A+B
B

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 output will be low.
The logic equation reads: Y equals A or B,
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5.10.5 J-K FLIP FLOP

b

PRE
—~QCLK
= T wm

T

The J-K Flip Flop is a memory device that
records both the status of a single bit of in-
formation on an output called Q and the in-
verse of that bit of information on an output
called Q . The status of the outputs of the
device are determined by the levels produced
oninputs called J, K, Clock, Clear and Pre-
set, If the Clear input is forced low while
the Preset input is high, the output Q will
always be low and the output @ will be high,
The condition of the outputs Q@ and Q will
not change after the Clear input becomes
high, If the Preset input is forced low while
the Clear input is high, the Q 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 become high if it wasn't already and the
Q 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 Preset in-
puts are high the Q output will switch low if
it wasn't already low and the @ output will
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 Q and @ to
change state or toggle from their former

logic state to the inverse of that former
logic state,



5,10,6 INVERTER

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

—{ 7o

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 can be triggered from slow input ramps,
This device can handle DC input levels from
0.5 volts to 2,5 volts and still produce a
logic 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 be
altered. Selection of addresses produces an
output or number of outputs previously pro-
grammed in that memory location, Depend-
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ing onthe device type, outputs may be factory
manufactured with logical 1 or logical 0 out-
puts. In the 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 be re-programmed
ver again many times and the information
stored can be retrieved by utilizing Read/
Write, Chip enableand address inputs, The
GSB-900SC utilizes six CMOS Rams in the
memory system for reliability and low power
consumption,

5.10,10 VOLTAGE COMPARATOR

VI —
v . QUTPUT

A Voltage Comparator has two inputs, V+
and V-, The V+ input is normally set to a
tixed voltage level or reference voltage, The
V- input 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
becomes 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 output
switches to a high level once again,

5.10.11 OPERATIONAL AM PLIFIER

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
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>_

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 be as readily affected by var-
iations in loading as a high impedance out-
put would be,

5.10,12 CORRECT LOGIC LEVEL
EXAMPLES

Table 5,10 indicates examples of the correct
logic levels that should appear at the pins of
the Memory printed circuit board edge con-
nector 1A1A7P1, and at the Address pins of
the RAMS with the Channel Selector switches
in the positions indicated, and the Frequency
Control Mode Keyswitch in the Load Freq
position, The individual address inputs to

the memories are paralleled (bused) togeth-
er, so logic levels that appear at an address

input pin will appear at the corresponding
pins of all six RAMS,

In the Read Freq mode, address A0, pin 4,
will indicate a '"'0", or low logic state to in-
dicate areceive frequency location, and a "'1",
or high logic state to indicate a transmit fre-
quency location when the Load XMT pushbut-
ton is depressed,

By examining the logic levels and Channel
Selector switch positions in the table, the
proper address vs. switch position logic can
be determined for any of the one-hundred
switch position combinations., Note that the
4 bits of information comprising the Channel
10's digit and the 4 bits of information com-
prising the Channel Units digit are each BCD
representations of the Channel switch set-
tings, Note too that the RAM addresses Al
through A7 are the binary equivalent of the
Channel 10's and Channel Units two digit deci-
mal representation of channel,

9.10,13 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 a 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 Freq would be written as
Read Freqand described either as Read Freq
Inverted or Read Freq Not,
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uz2g, U29 Binary Coded Decimal to Decimal Decoder Truth Table

OUTPUT INPUT PINF OUTPUT STATE

Logic Low BCD DEC#

Pin # 12 13 14 15 5 P o S eeT-ad
1 L L L L 0 L H HHHHHHHH
2 L L L H 1 H L HHHHHMHHH
3 L L H L 2 H H L H H H H H H H
4 L L H H 3 H H H L H H H H H H
5 L H L L 4 H H H H L H H H H H
6 L H L H 5 H HHHHTUL HH HH
7 L H H L 6 H H HHHUHTL HHH
9 L H H H 7 H H H H H H H L H H
10 H L L L 8 H H H H H H H H L H
1 H L L H 9 H H HHHHHHHL
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Table 5.10 Correct Logic Level Examples

Table 5.11 Binary Coded Decimal to Decimal Decoder Truth Table

H = High Level (Off), L = Low Level (On)
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1A1A6 U21 CORRESIPONDINGV' 1ATA6 U21
U21 Input Pin # SELECTED U2! Output Pin #
14 113 [ 12 [ 11 [10 FREQUENCY [[9 T 7163514372
L | L § oL . 0 MHz | H PR 0
L | L} L | L |H 1 MHz Lobe H L RE
L L] L] H L 2 MHz L ] gy I k. SRR i
L | L | L ]| H]|H 3 MHz L1 S (P !H L
L | L | H| L |L 4 MHz LfL Lt H L L
L | L | H|L|H 5 MHz i L Lt gt H|L |L
L | L | H| H|L 6 MHz 1 L , N T I T I T
L | L | H| H]|H 7 MHz i tv L | H | L
A I R B gMHz |l |L [H L [L )L
L | H| L] L |H 9 MHz i L } R
Hl L | L |t |t 10 MHz t L LA E
H|{L|LtlL |H 11 MHz ) i } | HiL L L |t
e
H|{L | L] H]|L 12 MHz a ‘ Ll H Lt
Hl L] L | H|H 13 MHz i clalolole e |t
H L H L L 14 MHz- | 0 L | R
H|{L| H|L/|H 15 MHz IS I I R A
H{L|H|H]|L 16 MHz Lo te oo le T (e
H L H H H 17 MHz S~ T T T T O T B T A
Hl H| L] L |L 18 MHz L jH L L L L |t
H{H| L] L |H 19 MHz IR R T N T N

Table 5.12 Band Prom Truth Table. L =Logic Low, H = Logic High.




DES!",‘*" SUNAIR
—— ] DESCRIPTION PART
| ASSEMBLY | SUBASSEMBLY " NUMBER
TAT . FRONT PANEL ASSEMBLY 1003640010
AT SPEAKER DRIVER BOARD 5024041798
S1A2 DISPLAY DRIVER BOARD 1003670008
TAIA3 DISPLAY BOARD 5024645596
TAIAL POWER SUPPLY - BATTERY 1003840001
1A1A5 MOTHER BOARD 1003650007
1A1A6 BAND STEERING BOARD 1003600000
1A1A7 MEMORY BOARD 1003620001
) -~ 5024041992 |GRN
142 METER PANEOLRASSEMBLY D Sos04 1950 |GG
o]
ANTENNA TUNING CONTROL 5024(;42395 GRN
il (PTenY 5024042362 |GRY
1A3 : RECEIVER/AXCITER ASSEMBLY | ==—om-—mo
1A3A1 V.H.F. MIXER 5024100093
1A3A2 |.F./FILTER 5024120094
1A3A3 SIDEBAND GENERATOR 5024130090
1A3A4 AUDIO BOARD 5024140095
1A3A5 RECEIVER/EXCITER MOTHER BOARD | 5024011899
1A4 SYNTHESIZER ASSEMBLY | =——m—mmmmo
1A4A1 SPECTRUM GENERATOR 5024060091
1A4A2 LOW DIGIT GENERATOR 5024070097
TA4A3 TRANSLATOR 5024080092 |
1A4A4 V.H.F. DIVIDER 5024090098
1A4A5 V.C.O. 5024100093
1A4Ab SYNTHESIZ ER MOTHER BOARD 5024011597
1A5 FILTER MODULE 5024050096
1A5A1 ODD CHANNEL FILTER BOARD 5024050592
1A5A2 EVEN CHANNEL FILTER BOARD 5024051696
1A5A3 RECEIVE FILTER BOARD 5024052692
1A5A4 MOTOR CONTROL BOARD 5024052994
1A6 POWER SUPPLY 5024020090
1A6AT RE GULATOR BOARD ASSEMBL Y 5024020596
1A6A2 D.C. INVERTER (OPTION) 5024021398
1A7 R.F. POWER AMPLIFIER ASSY. 5024030095
1A7A1 R.F, POWER AMPLIFIER CIRCUIT
BOARD 5024030290
5024
1A8 CHASSIS ASSEMBL Y 502431882‘1‘ gfx

2538-900SC |

TAPPED SCREW HOLE (TYP.) FOR N ) 1A6AZ
i /\OPTIONAL)

SECURING COVERS

1ATA1

1A5

1A3A1

[ 1A3

1A3A3

. -
i -
4 1A3A5 ! :’ t: »
i {UNDER
CHASSIS) !
i 1A3A4 |
lAIA4
: 1A1A1
/ DC RELAY &
| Al 1A1A2 1A1A3 1a8U1 CONTROL CIRCUIT IAIA6  IAIA7  1A2
' -
¥ Figure 5.7 GSB-900SC Top View and Table of Assemblies

-5.11 SCHEMATIC DIAGRAMS

-

The following pages contain schematic diagrams,
voltage charts, parts lists and depot spare parts
requirements for all assemblies of the GSB-900SC,




SUNAIR GSB-900SC

1003640079E

sS4
MASTER

CLEAR
N

MASTER CLR P8
TAIPT - 38

N/O MASTER GLR P

1AIPT-S2

s
o itz
-
4l s
g S
{ ez
AAAAAAN
512200y '
i N A ARAA AN 4
i . 2 | | c;m\"w ‘N‘NN’;:”‘; al s
-] 2 | o HEEY
EE RN R | ol ¢~ 32 M
*l 1 o B 7 e e | a Qe a g 3
| o Bl P 5 B 5 3
5| < ol 21+ 211 < 1 38 3 ]
1 RENNGHES =

CH UNITS 4

TATP7-T1

1AIPT- 74

CHUNITS 2
1AIP7-73

CH UNITS {
1A1P7- 70

CH LNITS 8

10 2
'R 1
’lfj{f ‘

5
FRONT

)
CH TENS 40 10 i3
e \
1AIP7-43 . L/_
twa 4
B |
CH TENS-80 | FRONT
1AIP7 -42 ;
1
|
|
i
|
t 3
>,
As
CH TENS - 20 | CHANNEL |
- ILLUMIN:
1AIPT -78 A LIGHT
R
054
CH TENS-10 !
I1AIPT7-77
3
A
v omming  FRONT
SizB

ST

CHANNEL TENS

AN

A

S8
CHANNEL UNITS

REC (16
1AIP7 - 50

DS3-1

XMT_LIGHT
1AIPT - 48

+12V
TBZ-1

TAIP T -

SV DIMMING

LOW BATTERY LIGHT

LOW
BATTERY
LIGHT

SECORE §w
IAIR7 - 32
_ READ FREA SW |
1AIP7 - 33 ‘
| Loap FREQ Sw
1AIPT7 - 76 ];

'314

9

NORMAL _SwW 1
1AIP7 - 75

I
7

+0AD REC PB
IAIRT - 35

| LOAD xMT P8
1AIP7- 36

FREG CONTROL MODE

MITHER BLAHL

To

'l -lo dad™ o i
i T el il el !
;'1‘\ FEEEEECERE R
8¢ 251557 ol lelalofal @
als P EHEE R e
3|2 «::»,,.zaliin:,mr;mi, 3\]/,‘,,\5
24
¥ AV s
3 0282 »0.5/32,“!0‘ 61»!.\/5'3\}‘
1 ({r\( fmva
| ~
i :
&
3 <
g2 =
SMEET 2

NOTES! UNLESS OTHERWISE SPECIFIED
COMMON CONNECTION FOR +i2 vDC
ALL RESISTORS ARE (N OMMS, 1f2 w.

ALL CAPACITORS ARE IN

MICROFARADS

10 2 4 KHEZ SW
N WIP7- 59
8
IS
o |
BMHZ SW 800 KHE sw| FRONT l 80 KHZ SW BKHE SW
AP7-45 TAIF7-57 ) TAIPT- 58 TAIFT- GO T TATPT-67
! 1 ]
[ i
i i [
I i i ;
‘ 1 | | | [
i — —— —_—
s . 3 8 3 8 3 8 EY 2
; abat -
s T s M s A
A 1" 1 | | 1
REAR 2 MHZ SW 1} 200 KHZ SW | 20 KHZ SW H 2 KHE SW | 200 HE SW 1
H TAIP7 54 - Fae7 50 A 1AIP7- 53 3 EEETE [—:‘ 1AIPT-G5 A
] REAR REAR REJAR | REIAR REIAR
| [ ! H
' 1 | ! ! !
J ! | MHZ SW ol 100 kHE SW | 10| 10 KHZ SW ixnz sw | 1o wouzsw | 10}
S Y AIPT- 53 i 1AIP7- 55 | AIP7 -62 TAIPT - G4 XA TAIPT7 - G9
TANT ad K ’ 8 0 . N
5—4 E
LE —_— ¢ e —
A A A A
GEONT FRONT FRONT FRONT
4 S5 S6
s 52 53 S ,
\ RHZ 100 HZ
10 MHZ I MHZ 100 KHZ 10 KHZ

P



SUNAIR GSB-900SC

ndiaatidi 100364001M FRONT PANEL ASSY, GREEN
- DESCRIPTION =
Al (SEE SHEET 1) FRONT |2
<s 2! )x: FREEEEEEEEEE : n_-» & 5 g o -] TANS; 0s3 IN40O4 1Al Al FRONT PANEL ASSY, GREEN SC 1003640001
R R N e R R S F I s010 ol ol St sy g s | ie—
S EEE I ERERRE EEEREEEEEEEE ouvr I LAAT] BC Aasy: ammey BEOBUISS. [ SO
1Al US DM | 2 orr TB2-1 7 JAIPI-14 |EI €3 1A1J1 | Connector, Power, 5§ Pin Round 0753560003
AL PAL AL N R {BRIGHT AV .6 IAlJ2 ELLIE] [ - = 1A13 | Connector, Phone Jack, 2 Cond. 0754430006
© 7 Y ? 0N IJA; e 718 K 20 2 22 23204 ?58(?272,5 3 _CDL_AA_SE — 4 T E IOUA(/;\EFR Q i 5':‘3 . 1A144 | Connector, Headphone 0840850000
R S T o ﬂ_—l si2v b . o, ot 1 ’7[ ) a1 Capacitor, | UF, 35V, T268 0283630001
= HI s FHEEEEEEEHERE ' gl T820T Dsar . e c2 Capacitor, 0.01 UF, 25V, X5S 0281620008
(é 2 EERSes gé’ EERRREE )g GROMEAETS |ZVJDIMM!N AlJ+ [ Cape-tor, 0.01 UF, 25V, X5S 0281620008
- %u%‘%$%5’%;%‘z§%§gm% i — ) ﬂj FEY ca Capacitor, 0 .01 UF, 25V, X5S 0281620008
5 3 Sz e s el-la|daléfals SelelilE W REY e cs Capacitor, 0.01 UF, 25V, X55 0281620008
| == g ps 01 AL CR1 | Diode, Rectifier 1N4004 0405180004
RERR R CR2 | Diode, Rectifier 1N4004 0405180004
DISPLAY DRIVER | P 1, ) CR3 Diode, Rectifier 1N4004 0405180004
| 1a1P1-10 — { _ CR4 | Diode, Signal, Sil. 1 NA454 0405270003
L SV DIMMING | +0C RY Sw | DSl | Lamp Assy. Red 0840740000
DSG=1 AP -22 A A7 B DS2 | Lamp Assy. Amber 0840870001
_TB3-1 +DCRYIN DS3 Lamp Assy. Painted 5024641523
| 1AIPI-24 C 7 O DS4 Lamp Assy. Clear 0840720009
AC 1N ] DS5 | Lamp Assy. Amber 5024641507
1AIPI-12 _ C DS5 | Lamp Assy. Amber 5024641507
1AIPB- 41\ 1A1A4 ACINSW REAR 1A13 DS7 | Lamp Assy. Red 0840740000
(AIPB - 1 | — Ls1 Speaker, 3x5 Oval, 8 ohm, 5SW 0877970009
141P6- B0 & s [ FE] R1 Pot., 5K, 20%, 2W, 1/4 Shaft 0346020000
)—@35—3——/\ Epe — r R2 Resistor, 47,10%, 2W 0163720002
IAIPS - 37 4 < BATTERY GND_| POWER SUPPLY 77 R R3 Resistor, 33, 10%, 1W 0165660007
IAIP8-38 - . UNREG VOLTAGE BATTERY ASSY Ccsi8d R4 Pot., Tandem SK/S K, 20%, 1 2W 5024641400
_ ' RS Pot., 5K, Linear 5024641701
— mom— = 1AiP3-8 R6 Resistor, 2.7K, 10%, 1/4W 0186670001
€ . E e EEOR R7 Resistor, 8 2K, §%, 12W 0189540001
- MAIPINS g XEMR AL |
SERS | R8 Pot., Tandem, 5K/5K 20%, 12W 5024641400
AIBIEH 1| & ACIN SW | | s1 Switch, Rotary, 10 MHz 5024041101
S LA i e s2 Switch, Rotary, 1 KHz, 100 Hz 5024041500
| AIP3-d 124 R s3 Switch, Rotary, 1 KHz, 100 Hz 5024041500
- e | o con W 2 [ nom 1 i ieaie
R EPRE ) | 1AIPI-20 10 witch, Rotary, Hz,
18 28 :}: jj B .9: §l*s élﬂgcg ol Pl \__c$gzl€E_\R ~ 2 4 s6 Switch, Rotary, 100 Hz 5024041500
-jar @ ioa a Y & ff:- o 2 vt§;3(<i éfi“zi;: 8 : B« S Switch, Rotary, ] KHz, 100 Hz 5024041500
HE ‘Sli‘T SJ H b I I ot bl R A N | VFO /J- =0 s8 Switch, Rotary, 1 KHz, 100 Hz 5024041500
L ! e . . A s9 Switch, Rotary, 4 Pos. Keylock 1003990011
1 l v l v l i i l l l l l l REAR 1A1P2-M r82- VW s10 Switch, Pushbutton, SPDT 1000870014
R 1 5 (05 g T mipz] ABDEHJMNR S i AUDID 12 VDC . s11 Switch, Pushbutton, SPDT 1000870014
Y REX 5 O cw 8.2K s12 Switch, Rotary, 2 PST 3/8 Shaft 0346600006
_,(jgn"oc o0 % ;S 8 o ‘Enujw z = zljum'g)L aw N W ! S13 Switch, Rotary, Mode 5024041607
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Figure 5.8 Secure Channel Front Panel Wiring Diagram
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1A1A2 DISPLAY DRIVER BOARD ASSEMBLY

1003670008A PC ASSY DISPLAY DRVR (ECN

REF SUNAIR
SYMBOL DESCRIPTION PART NO.
PC ASSY DISPLAY DRVR. 1003670008
1Al A2J1 |Connector, Power, 11 Pin Rect. 0754360008
Gl Capacitor, 0.0 1 UF, 25V, X55 0281620008
c? Capacitor, 0.01 UF, 25V, X55 0281620008
Cc3 Capacitor, 25UF, 15V, TT 0284160008
R1 Resistor, 4.7K, 5%, 1 /AW 0170770001
ul IC Digital SN7446 A 0448560003
u2 IC Digitat SN7446 A 0448560003
u3 IC Digital SN7446 A 0448560003
U4 iC Digital SN7446 A 0448560003
us IC Digital SN7446 A 0448560003
u7 IC Digital SN75451BP 1003950035

Connector, PC, 36 Pin Female (Cut

to 28 Pin) 8033235004
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SUNAIR Gss-gooscL

1ATA3 DISPLAY BOARD

5024645596G PC ASSY DISPLAY

®38

— £ BN
e DESCRIPTION Piﬂ;’:f"\"g;\ Sv?lei)l_ DESCRIPTION 1 i |
R24 Resistor, Carbon, 220 ohms, 10%, 1/AW 017 1320000
o Capacitor, 0.1UF, 50 V PTGIR R25 Resistor, Carbon, 220 ohms, 10%, 1/4W 0171320000
= Capacitor, 0.1 UF, 50 V 0281610002 R26 Res!stor. Carbon, 220 ohms, 10%, 1 /4W 0171320000
"l Resistor, Carbon, 220 ohms, 10%, 1/4W 0171320000 R27 Res!stor, Carbon, 220 ohms, 10%, 1 /AW 0171320000
R2 Resistor, Carbon, 220 ohms, 10%, 1/4W| 0171320000 e Resistor, Carbon, 220 ohms, 10%, 1/4 W |0171320000
R3 Resistor, Carbon, 220 ohms, 10%, 1 /4W 0171320000 - Resistor, Carbon, 220 ohms, 10%, 1/4W {0 171320
< Resistor, Carbon, 220 ohms, 10%, 1 /AW 0171320000 R30 Resistor, Carbon, 220 ohms, 10%,1/4W '0171320000
RS Resistor, Carbon, 220 ohms, 10%, 1/4W| 0171320000 s Resistor, Carbon, 220 ohms, 10%, 1/4W 0171320000
R Resistor, Carbon, 220 ohms, 10%, 1/4W|0171320000 e Resistor, Carbon, 220 ohms, 10%, 1/4W [0171320000
R) Resistor, Carbon, 220 ohms, 10%, 1/4W |0171320000 e Resistor, Carbon, 220 ohms, 10%, 1/4W 0171320000 |
RS Resistor, Carbon, 220 ohms, 10%, 1 /4W 0171320000 g Resistor, Carbon, 220 ohms, 10%, 1 /AW (0171320000
- Resistor, Garbon, 220 ohms, 10%, 1/4W 0171320000 R35 Resistor, Carbon, 220 ohms, 10%, 1 /4W 0171320000
R10 Resistor, Carbon, 220 ohms, 10%, 1/4W 0171320000 R36 Resistor, Carbon, 220 ohms,lo%,l/4w\0171320000
R11 Resistor, Carbon, 220 ohms, 10%, 1 /4W 0171320000 s Resistor, Carbon, 220 ohms, 10%,1/4W 0171320000
R12 Resistor, Carbon, 220 ohms, 10%, 1 /4W |0171320000 R38 Resistor, Carbon, 220 ohms, 10%, 1/4W |0171320000
R13 Resistor, Carbon, 220 ohms, 10%, 174w |[0171320000 R39 Resistor, Carbon, 220 ohms, 10%, 1/4W (0171320000
e Resistor, Corbon. 220 ohms, 10%, 1/aW (0171320000 R40 Resistor, Carbon, 220 ohms, 10%, 1/4W |0171320000
RIS Resistor, Carbon, 220 ohms, 10%, 1/4W 0171320000 Rl Resistor, Carbon, 220 ohms, 10%, 1/4W |0171320000
R16 Resistor, Carbon, 220 ohms, 10%, 1 /4W{0171320000 L Resistor, Carbon, 220 ohms, 10%, 1 AW (01713526000
R17 Resistor, Carbon, 220 ohms, 10%, 1/4W (0171320000 B Resistor, Carbon, 220 ohms, 10%, 1 /4W 10171320000
R18 Resistor, Carbon, 220 ohms, 10%, 1 /4W |0171320000 Ul Connector, PC, 22 Pin Male 0754370003
R19% Resistor, Carbon, 220 ohms, 10%, 1/4W|0171320000
R20 Resistor, Carbon, 220 ohms, 10%, 1/4W|0171320000
R21 Resistor, Carbon, 220 ohms, 10%, 1 /4W [0171320000 1003740006C FREQ. DISPLAY ASSY
R22 Resistor, Carbon, 220 ohms, 10%, 1/4W 0171320000
R23 Reslistor, Carbon, 220 ohms, 10%, 1 /AW 0171320000 REF SUNAIR
DES!
SYMBOL CRIENoN PART NO.
FREQ. DISPLAY ASSY 1003740006
1Al A2 PC Assy. Display Drvr. 1003670008
1A1A3 PC Assy. Display 5024645596
Ul Diode, Led, 7 Segment, Hi Int. 1001260015
u2 Diode, Led, 7 Segment, Hi. Int. 1001260015
u3 Diode, Led, 7 Segment, Hi. int. 1001260015
ua Diode, Led, 7 Segment, Hi. Int. 1001260015
us Diode, Led, 7 Segment, Hi. Int. 1001260015
U6 Diode, Led, 7 Segment, Hi. Int. 1001260015
Standoff, F-F, 6-32 1.000 L 0503920002
Spacer, .171 ID, 250 OD, .375L 0509030009
Socket Assy. Display 0842120009




SUNAIR GSB-900S(]

| 1A1A 2P2 }\gATF‘, IAIAZ - e —IK‘ A—3 ‘I S10038400014
| WITH 1A1S
DISPLAY I 28 44 , a4 |
INTENSTY K¢ — - 1003840001K POWER SUPPLY BATTERY ASSY GSB-900SC
o fiL_I_____ : ;‘1% 1 b
+] c3 o i
e <'g REF SUNAIR
| - 25 .5y . = i I SYmBoL Sy PART NO.
GND. Z a ‘
; ’ = P P Iy | > ;g] POWER SUPPLY BATTERY ASSY SC| 1003840001
p | — L i E'Z 7{ Z__R2 aan Bl = ! 1A1A4J1 | Connector, Power, 11 Pin Rect. 0753320002
DISPLAvd OMHZ (¢85 — 7 |, sNmaeAc L S «2—R3 Aan ¢} LED i c1 Capacitor, 10000 UF, 25V, CG 1003980031
T oMKz 24 1 apC ble R4, o 8 DISPLAY] c2 Not used
" . 2 4 | | oo 3|E RS aa—T1] c3 Capacitor, 0.1UF, 12V, YSF, 20% 0270100008
| ' SN754518 l s Sk 2 2—RE 2 CRI | Diode, Bridge, SCBA-1 1002650020
| Ut . e ~ ' applel | 48 RT aa ] Ti Transformer, 10 V RMS, 3A OUT 1003800017
| 2l A , i I ul IC Linear, Vol. Reg. LM323K 1003970036
HoEms S I— o[> V! 1 Capacitor, 1 UF, 35V, T368 0283630001
£ s :
(= 7:1:/\«,_( 7 N veoue IR B 3 Lug, Soider, IT No.8 3/4 L 0502060000
: r ~ e T = W 3 = Lug, Solder, IT No. 10 53 /54 L 0502070005
' T . el o gy = Tie, Cable, 11 172 Lg. 3 Dia. 0508400007
. | | S bN”WEA't‘;n = AE ks |abi Fuse, MDL, 12 Amp, 250V 0841310009
MHZ [i > | - —1* L_,I 2 el < + é" i £ . N i i ] Fusemount, 1 Pole W/Terminais 0842490001
DISPLAY ¢ £MHZ K=o/ T - — = = ct‘@ —~ A A n Channel Rubber 0853610002
1 SRS D T A n Socket, Xsistor TO-3 Hi-Pwr 1000130029
CBunz K i - T R Sl Plate, Battery Holder [ 1003510001
I | | lT) ;E* : i Plate, Power Supply, SC 1003720005
! | +—j === Heatsink, TO-3 1003720021
! | 4 Vel 18] J8 RIS i 3 Battery Holder, Steel 1003720030
{ - B1/R a > s | G '\N——I3 : i Wire Kit, Battery Assy 1003840027
| SN7. A v Tie, Cable, 4 Lg. 3/4 Dia. 0600240002
oo Kuz k19 | o || SRS 00 21 | 21 RIT \An ) s Lg. 3 /4
L 18 ol 4o 22522 R, Eo12P Ay
prseear{Zoo e K7 ) ZI U3 e IHE Iéﬂm——i |
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NOTES: UNLESS OTHERWISE SPECIFIED
. CAR VALUES ARE IN pF.
2 ALL RESISTANCE VALUES ARE IN OHMS
09 /4 WATTS,
3, RESISTORS RI THRU R43 ARE 220 OHMS.

Figure 5.9A Power Supply Battery Schematic

Figure 5.9 Display Schematic
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1003650007A MOTHER BOARD ASSY.

REF ) SUNAIR
SYMBOL DESCRIFTION PART NO J
Mother Board Assy, GSB-9005C 1003650007 |
1A1A5)1 | Pin Strop, Right Angle 0754390004
IAT1A5J2 | Pin Strap, Right Angle 0754390004
JATA5J3 | Connector, Printed Circuit, 80 Pin Female 1003810012 !
1A1A534 | Connector, Printed Circuit, 80 Pin Female 1003810012
1A1A535 | Connector, Printed Circuit, 80 Pin Female 1003810012
1A1A5J6 | Connector, Printed Circuit, 80 Pin Female 1003810012
VA1A5J7 | Connector, Printed Circuit, 80 Pin Female 1003810012
JAIASJ8 | Connector, Printed Circuit, 80 Pin Female 1003810012
JAIASJ1 | Pin Strap, Right Angle, 12 Pin 1003810021
1AIASJ2 | Pin Strap, Right Angle, 12 Pin 1003810021
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1003600000D PC ASSY BND STEERING GSB-900SC

"SUNAIR GSB-900SC(|

REF SUNAIR
PC ASSY BND STEERING GSB900SC| 1003600000 Q1 Transistor, PNP, Si. 2N290 A 0448390001
cl Capacitor, 0.01 UF, 100V, 25V 0273210009 Q2 Transistor, PNP, Si. 2N290 A 0448390001
c2 Capacitor, .22 UF, 35V, T368 0283510005 Q3 Transistor, PNP, Si. 2N290 A 0448390001
c3 Capacitor, 0.01UF, 100V, Z5V 0273210009 Q4 Transistor, PNP, Si. 2N290 A 0448350001
c4 Capacitor, .22 UF, 35V, T368 0283510005 Q5 Transistor, PNP, Si. 2N290A 0448330001
cs Capacitor, 0.01 UF, 100V, 25V 0273210009 Q6 Transistor, PNP, SI. 2N290 A 0448390001
6 Capacitor, 0.01UF, 100V, 25V 0273210009 Qr Transistor, PNP, Si. 2N290 A 0448390001
c7 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Qs Transistor, PNP, Si. 2N290A 0448390001
[&] Capacitor, 6 .8 UF, 20V, T368 0296780006 fel] Transistor, PNP, Si. 2N290 A 0448390001
c9 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Q10 Transistor, PNP, Si. 2N4126 0448020009
Ccl0 Capacitor, 0 01 UF, 100V, Z5V 0273210009 Qll Transistor, PNP, Si. 2N4126 0448020009
c11 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Ql2 Transistor, PNP, Si. 2N4126 0448020009
Cl12 Capacitor, 0.01UF, 100V, Z5V 0273210009 Qi3 Transistor, PNP, Si. 2N4126 0448020009
Cc13 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Q14 Transistor, N-CH, Fet 3N170 1003980015
Cl4 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Qls Transistor, P-CH, Fet J176 1003980007
G5 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Ql6 Transistor, PNP, Si. 2N4126 0448020009
cl6 Capacitor, 0.01UF, 100V, Z5V 0273210009 Q17 Transistor, PNP, Si. 2N4126 0448020009
()] Capacitor, 0.01UF, 100V, Z5V 0273210009 Q18 | Transistor, PNP, Si. 2N4126 0448020009
c1s Capacitor, 0.1 UF, 12V, Y5F, 20% 0270100008 Q19 Transistor, PNP, Si. 2 N4 126 0448020009
c19 Capacitor, .47 UF, 35V, T368 0279170009 Q20 Transistor, PNP, Si. 2 N4 126 0448020009
c20 Capacitor, .22 UF, 35V, T368 0283510005 Q21 Transistor, PNP, Si. 2N4126 0448020009
c21 Capacitor, 0.1 UF, 12V, Y5F, 20% 0270100008 Q22 Transistor, PNP, Si. 2N4 126 0448020009
c22 Capacitor, 0.01 UF, 100V, 25V 0273210009 Q23 Transistor, PNP, Si. 2N4126 0448020009
c23 Capacitor, 0.1UF, 12V, Y5F, 20% 0270100008 Q24 Transistor, PNP, Si. 2N4126 0448020009
c24 Capagcitor, 0.1 UF, 50V, X7R, 20% 0281610002 Q25 | Transistor, PNP, SI. 2 N4126 0448020009
c25 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Q26 Transistor, PNP, Si. 2N4126 0448020009
Cc26 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Q27 | Transistor, PNP, Si. 2N4126 0448020009
c27 Capacitor, 0.01 UF, 100V, Z5V 0273210009 Q28 | Transistor, PNP, Si. 2N4126 0448020009
c28 Capacitor, 0.01 UF, 100V, 25V 0273210009 Q29 Transistor, PNP, Si. 2N4126 0448020009
c29 Not used Q30 | Transistor, PNP, Si. 2N4126 0448020009
Cc30 Not used Q31 Transistor, PNP, Si. 2N4126 0448020009
3 Not used R1 Resistor, 5.6 K, 5%, 1/4W 0192210009
c32 Capacitor, 0.01 UF, 100V, 25V 0273210009 R2 Resistor, 1K, 10%, 1 /4W 0171560001
G813 Capacitor, 0.1UF,50V, X7R, 20% 0281610002 R3 Resistor, 4 .7K, 5%, 1/4W 0170770001
c34 Capacitor, 0.01UF, 100V, Z5V 0273210009 R4 Resistor, 220, 10%, 1/4W 0171320000
c35 Capacitor, 0.1 UF, 50 V, X7 R, 20% 0281610002 RS Resistor, 220, 10%, 1 /AW 0171320000
c36 Capacitor, 50 UF, 50V, 30D 0247070009 R6 Resistor, 4.7K, 5%, 1/4 W 0170770001
c37 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R7 Resistor, 4.7K, 5%, 1 /AW 0170770001
c38 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 RS Resistor, 1K, 10%, 1 /AW 0171560001
c39 Capacitor, 50 UF, 50V, 30D 0247070009 R9 Resistor, 1K, 10%, 1 /AW 0171560001
c40 Capacitor, .47 UF, 35V, T368 0279170009 R10 Resistor, 4.7K, 5%, 1 AW 0170770001
cal Capacitor, 0.01 UF, 50 V, W5 R, 20% 0281730008 R11 Resistor, 1K, 10%, 1/4W 0171560001
ca2 Capacitor, 0.01 UF, 50 V, W5 R, 20% 0281730008 R12 Resistor, 100K, 10%, 1 /4W 0170390004
ca3 Capacitor, 0.01 UF, 50 V, W5 R, 20% 0281730008 R13 Resistor, 100K, 10%, 1 /4W 0170390004
ca4 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 R14 Resistor, 100K, 10%, 1 /4W 0170390004
cas Capacitor, 0.01 UF, 100V, 25V 0273210009 RIS Resistor, 100K, 10%, 1 4W 0170390004
ca6 Capacitor, 0.01 UF, 100V, Z5V 0273210009 R16 Resistor, 3.9K, 10%, 1/4W 0178830003
ca7 Capacitor, 0.01 UF, 100V, Z5V 0273210009 R17 Resistor, 100K, 10%, 1 /AW 0170390004
cag Not used R18 Resistor, 100K, 10%, 1 4 W 0170390004
c49 Capacitor, 0.01 UF, 100V, Z5V 0273210009 R19 Resistor, 100K, 10%, 1 /4W 0170390004
c50 Capacitor, 0.01 UF, 100V, Z5 V 0273210009 R20 Resistor, 100K, 10%, 1 /AW 0170390004
cs51 Capacitor, 0.01 UF, 100V, 25V 0273210009 R21 Resistor, 100K, 10%, 1 /AW 0170390004
c52 Capacitor, 0.01 UF, 100V, Z5V 0273210009 R22 Resistor, 4.7K, 5%, 1 /4W 0170770001
cs53 Capacitor, 0.01 UF, 100V, 25V 0273210009 R23 Resistor, 1K, 10%, 1 /AW 0171560001
cs4 Capacitor, 0.01UF, 100V, 25V 0273210009 R24 Resistor, 1K, 10%, 1/4W 0171560001
css Capacitor, 1 UF, 35V, T368 0283630001 R25 Resistor, 4.7K, 5%, 1 AW 0170770001
cs6 Capacitor, 1 UF, 35V, T368 0283630001 R26 Resistor, 820, 10%, 12W 0175600007
cs7 Capacitor, 0.01 UF, 50 V, W5 R, 20% 0281730008 R27 Resistor, 4.7K, 5%, 1 /AW 0170770001
CRI1 Diode, Signal, Germ. 1N270 0405510004 R28 Resistor, 820, 10%, 1/2W 0175600007
CR2 Diode, Signal, Germ. 1N270 0405510004 R29 Resistor, 4.7K, 5%, 1/4W 0170770001

CR3 Diode, Rectifier 1N4004 0405180004 R30 Resistor, 820, 10%, 1 2W 017560007
CR4  [Diode, Signal, Germ. 1N270 0405510004 R31 Resistor, 4.7 K, 5%, 1 4W 0170770001
CRS |Diode, Signal, Germ. 1N270 0405510004 R30 Resistor, 820, 10%, 1 2W 0175600007
CR6 Diode, Signa!, Germ. 1N270 0405510004 R31 Resistor, 4.7K, 5%, 1/4W 0170770001
CR7 |Diode, Rectifier 1N4004 0405180004 R32 Resistor, 820, 10%, 1/2W 0175600007
CR8 |Diode, Rectifier 1N4004 0405180004 R33 Resistor, 4.7K, 5%, 1/4W 0170770001
CR9  |Diode, Rectifier 1N4004 0405180004 R34 Resistor, 820, 10%, 1 2W 0175600007
CR10 [Diode, Rectifier 1N4004 0405180004 R35 Resistor, 4.7K, 5%, 1 AW 0170770001
CR11 |Diode, Rectifier IN4004 0405180004 R36 Resistor, 820, 10%, 1 2W 0175600007
CRI12 |Diode, Rectifier 1N4004 0405180004 R37 Resistor, 4.7K, 5%, 1/4W 0170770001
CR13 |Diode, Rectifier 1N4004 0405180004 R38 Resistor, 820, 10%, 1 2W 0175600007
CR14 |Diode, Rectifier 1N4004 0405180004 R39 Resistor, 4 7K, 5%, 1 /AW 0170770001
CR1S5 |Diode, Rectifier 1N4004 0405180004 R40 Resistor, 820, 10%, 12W 0175600007
CR16 |Diode, Rectifier 1 N4004 0405180004 R4l Resistor, 820, 10%, 1 2W 0175600007

REF NAIR | REF SUNAIR
e a1s DESCRIPTION PiURT e | svilbois DESCRIPTION S
R&2 | Resistor, 4.7K, 5%, L/AW 0170770001 | 2192 [Resistor, 220, 10%, 14W 0171320000 |
R43 | Not used | R184 | Resistor, 220, 10%, 1 /AW 0171320000
R44 | Resistor, 1K, 10%, 1 /AW 0171560001 R105 | Resistor, 220, 10%, 1 4W 0171320000
R45 | Resistor, 270,10%, 1 AW 0178450006 RI06 | Resistor, 1.8K, 10%, 1 AW 0178190004
R46 | Resistor, 270,10%, 1/4W 0178450006 RIS | Resistor, 10.7K, 1%, 1/8W 1004070012
R47 | Resistor, 4.7K, 5%, 1 /4W 0170770001 RI08 |Resistor, 220, 10%, 1/4W 0171320000
R48 | Resistor, 220,10%, 1/4W 0171320000 R109 |Resistor, 1.8K, 10%, 1 /AW 0178190004
Ra9 | Resistor, 1K, 10%, 1 /AW 0171560001 %140 | Resistor, 13K, 1%, 1/8W 1004070004
RS0 Resistor, 100K, 10%, 1 AW 0170390004 R 1 Resistor, 4.7K, 5%, 1 /4W 0170770001
R51 | Resistor, 100K, 10%, 1 AW 0170390004 R112 | Resistor, 4.7K, 5%, 1 /AW 0170770001
R52 | Resistor, 100K, 10%, 1 /4W 0170390004 A LS | Resistor, 4.7K, 5%, 1 /AW 0170770001
R53 | Resistor, 47K, 10%, 1 /4W 0171060008 RIlZ | Resistor,4.7K,5%, 1 AW 0170770001
R54 | Resistor, 1K, 10%, 1AW 0171560001 Ri1§ | Resistor, 7.87K, 1%, 1/8W 1004090021
R55 | Resistor, 28K, 1%, 1 /8W 1004050038 RI16 | Resistor,18K,10%, 1/4W 0178190004
R56 | Resistor, 31.6K, 1%, 1/8W 1004050020 R111 | Resistor, 220,10%, 1 /AW 0171320000
RS7 | Resistor, 8.45K, 1%, 1 BW 1004070021 R118 | Resistor, 3.83K, 1%, 1 /BW 1004090030
Rs8 | Resistor, 1.8K, 10%, 1/4W 0178190004 R119 | Resistor, 1.8K,10%, 1/4wW 0178190004
R59 | Resistor, 220,10%, 1 AW 0171320000 R120 | Resistor,220,10%, 1 AW 0171320000
R60 | Resistor, 220, 10%, 1 /4W 0171320000 R121 | Resistor, 1.8K,10%, 1/4W 0178190004
R61 | Resistor, 1.8K,10%, 1/4W 0178190004 R122 | Resistor, 1.8K,10%, 1/4W 0178190004
R62 | Resistor, 14 3K, 1%, 1/8W 1004090013 R123 | Resistor, 1 8K, 10%, 1/4W 0178190004
R63 | Resistor,21.5K, 1%, 1/8W 1004060017 R124 | Resistor, 1.8K, 10%, 1/4W 0178190004
R64 | Resistor, 28.7K, 1%, 1 8W 1004090005 R125 | Resistor, 1.8K, 10%, 1 /AW 0178190004
R65 | Resistor, 220, 10%, 1 /AW 0171320000 R126 | Resistor, 1.8K,10%, 1/4W 0178190004
R66 | Resistor, 220,10%, 1/4W 0171320000 R127 | Resistor, 1.8K, 10%, 1/4W 0178190004
R67 | Resistor, 39.2K, 1%, 1/8W 1004080034 Ri28 | Resistor, 220,10%, 1 /4 W 0171320000
R68 | Resistor, 49.9K,11, 1/8W 1004080026 R129 | Resistor, 220, 10%, 1 AW 0171320000
R69 | Resistor, 5.6 K, 5%, 1/4W 0192210009 R130 | Resistor, 220, 10%, 1/4W 0171320000
R70 | Resistor, 5.6 K, 5%, 1 /AW 0192210009 R131 | Resistor, 220, 10%, 1 AW 0171320000
R71 | Resistor, 330,5%, 1AW 0170910008 R132 | Resistor, 220, 10%, 1 AW 0171320000
R72 | Resistor, 4.7K, 5%, 1 /4W 0170770001 R133 | Resistor, 68.1K, 1%, 1 AW 1004080018
R73 | Resistor, 4.7K, 5%, 1 /4W 0170770001 R134 | Resistor, 86 6K, 1%, 1 /8W 1004080000
R74 | Resistor, 4.7K, 5%, 1 /AW 0170770001 R135 | Resistor, 115K, 1%, 1/8W 1004070039
R75 | Resistor, 4.7K, 5%, 1 /AW 0170770001 ul IC Digital SN75451BP 1003950035
R76 | Resistor, 4.7K, 5%, 1 /AW 0170770001 2 IC Digital, Hex Inv SN74LS14N 1003940005
R77 | Resistor, 4.7K, 5%, 1/4W 0170770001 U3 IC Digital SN7400N 0448070006
R78 | Resistor, 10K, 10%, 1 AW 0170410005 ws IC Digital SN7476 N 0448240009
R79 | Resistor, 4.7K, 5%, 1/4W 0170770001 us IC Digital SN7400N 0448070006
R80 | Resistor, 4.7K, 5%, 1/4W 0170770001 U6 IC Linear LM339N 1003970028
R81 | Resistor, 4.7K, 5%, 1 /AW 0170770001 u? IC Digital SN7404N 1003950001
R82 | Resistor, 4.7K, 5%, 1 AW 0170770001 168 IC Digital SN75451 8P 1003950035
R83 | Resistor, 15K, 1%, 1 /8W 1004050003 U9 IC Digital SN75452BP 1003960014
R84 | Resistor, 15K, 1%, 1/BW 1004050003 Ul0 | IC Digital SN75452BP 1003960014
R85 | Resistor, 10K, 10%, 1/4W 0170410005 Ull | IC Digital SN75452 BP 1003960014
R86 | Resistor, 220, 10%, 1/4W 0171320000 Ulz | IC Digital SN75452 8P 1003960014
R87 | Resistor, 220, 10%, 1/4W 0171320000 Ul3 | IC Digital 74 LS196 N Selected 0448250004
R88 | Resistor, 220, 10%, 1/4W 0171320000 Ul4 | IC Digital SN7404N 1003950001
R89 | Resistor, 220, 10%, 1/4W 0171320000 Uls | IC Digital SN7408 N 1003950019
R90 | Resistor, 24 3K, 1%, 1 /BW 1004060009 Ul6 | IC Digital SN7453N 1003950027
R91 | Resistor, 21 5K, 1%, 1 /8W 1004060017 Ul7 | IC Digital SN7430N 0448110008
R92  |Resistor, 18.2KK, 1%, 1 /8W 1004060025 ulg | iC Digital SN75451BP 1003950035
R93 | Resistor, 154K, 1%, 1 AW 1004060033 Ul9 | IC Digital SN7432N 1003960006
R94 | Resistor, 36.5K, 1%, 1 /BW 1004050011 uU20 | IC Digital SN7408N 1003950019
R95 | Resistor, 220, 10%, 1 /4W 0171320000 U2l | 1C Band Prom 32 X8 Tri State 1004020007
RI6 | Resistor, 1.8K, 10%, 1 /AW 0178190004 w22 | IC Digital 745196 N Selected 0448250004
R97  |Resistor, 1.8K, 10%, 1 AW 0178190004 U23 | IC Digital SN74 LS365 AN 1003880002
R98 | Resistor, 1.8K, 10%, 1 AW 0178190004 U24 | IC Digital SN7401N 0448230003
R99  |Resistor, 1.8K, 10%, 1 AW 0178190004 u25 | IC Digital, Hex Inv SN74 LS14N 1003940005
R100 |Resistor, 1.8K, 10%, 1 AW 0178190004 U26 | IC Digital Hex Inv SN74 LS14N 1003940005
R101 [Resistor, 1.8K,10%, 1 AW 0178190004 U27 | IC Linear LM324N 1003970001
R102 |Resistor, 1.8K, 10%, 1 4W 0178190004 U28 | IC Digital SN7445N 1003960022
u29 | IC Digital SN7445N 1003960022
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1003600051 C

10 PINS OF IC U4
YO PIN 8 OF IC'S Ul U8 THRU UI1Z Ui
TO PIN 14 OF TC'S U2, U3, 4S5, U7, 13 THRU UIT, U9

020, U22,U24 THRU V26
1AIAGPY TO
L =

PIN 16 OF IC® UZ1,U23,U28, U729

45V U >4
2 + 2;_"-.'3‘ €3,£7,09,612 THRU €17,
| TRC39 RC3T SR 22,040,054
19 o
80 l

sV CON\MGNL
TO PIN V3 OF 1IC U4
TO PIN 4 OF TIC® ULUB THRU UIZ, U8

To PN T OF IC® U203, U5 U7, U3 THRUY UIT, V19
UZ0,U272, U24 THRU Ue
- TO PIN 8 OF ICS U2, U23,U28,U29

—— TO PIN 3 OF IC UG R,
1A1AGP T T
]Z F DIAIOLET =5 Wi u.B £ DISPLAY BLANKING 39,
+i2v & ' ST 3 7y OO0 MHE + LT, LG Vi 4
® —
e | *I I
€36 7RC38 SRCIC g
) 50 |ou T . o
50V SHT.2(3), SECURE
129 coMMON €2 - cRE
Lm PIN 12 OF IC Uk +5v
— 70 PIN |} OF IC U7 1N4004 1A1AGPY

UNREG VOLTAGE

CRT |
%RBS Leag 7;]7 MEMORY POWER 2
ok Ton “D% A
g IN4004
13
BATTERY

BATTERY GND B—ﬂ

LOW BATTERY

1A1AGP1

3 \OW BAT. L\GWY o4 ;]

SHT.2(3) PONER CLERR

154518

RL
1K

NOTE -
I. UNLESS OTHERWISE SPECIFIED:
ALL RESISTORS ARE IN OHMS ‘Jaw,t10%
ALL CAPACITOR VALUES ARE Oluf
ALL TRANSISTORS ARE 2N4\26
7. ALL INTEGRATED CIRCUIT TYPE NUMBERS ARE
PREFIXED WITH '74' EXCEPT IQ® Ul,UB THRU UIZ, Ul8.

3.@ INDICATES CIRCUITRY CONTINUED ON OTHER SHEET,
4. CIRCUITS NOT USED:

[ > 7
M324 = M324
Figure 5.9C Band Steering Schemati
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SUNAIR GSB-900SC
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10036200018 PC ASSY MEMORY GSB-900SC

REF
AR, DESCRIPTION ANy
PC ASSY MEMORY 1003620001
@il Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
c2 Capacitor, 0.01 UF, 100V, Z5V 0273210009
(e Capacitor, 0.1 UF, 50V, X7R, 20% 0281610002
c4 Capacitor, 0.1UF, 50V, X7R, 20% 0281610002
C5 Capacitor, 0.1 UF, 50V, X7R, 20% 0281610002
C6 Capacitor, 0.1UF, 50V, X7 R, 20% 0281610002
c/ Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002
c8 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002
9 Capacitor, 100 UF, 16 V, NLW 0265970008
Cl0 Capacitor, .22 UF, 35V, T368 0283510005
c1l Capacitor, 0.1 UF, 12V, Y5F, 20% 0270100008
Cl2 Capacitor, 0.01 UF, 100V, Z5V 0273210009
C13 Capacitor, 0.01 UF, 100V, Z5V 0273210009
Cla Capacitor, 0.0l UF, 12V, Y5F,20% 0270100008
Cl5 Capacitor, 0.01 UF, 100V, Z5V 0273210009
Cl6 Capacitor, 0.01 UF, 100V, Z5V 0273210009
Cl7 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002
Clg Capacitor, 0.01 UF, 100V, Z5V 0273210009
Cl9 Capacitor, 0 .01UF, 50V, WSR, 20% 0281730008
c20 Capacitor, 0.01UF, 50V, WS R, 20% 0281730008
Cc21 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
c22 Capacitor, 0.01UF, 100V, ZS V 0273210009
c23 Capacitor, 0.01 UF, 100V, Z5V 0273210009
c24 Capacitor, 0.01 UF, 100V, Z5V 0273210000
Cc25 Capacitor, 0.01UF, 100V, ZSV 0273210009
C26 Capacitor, 0.01 UF, 100V, Z5V 0273210009
c27 Capacitor, .22 UF, 35V, T368 0283510005
{ cz8 Capacitor, 0.01 UF, 50V, WS R, 20% 0271730008
c29 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
C30 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
C31 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
C32 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
c33 Capacitor, 0.01 UF, 50V, W6 R, 20% 0281730008
C34 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
(05 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
C36 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
C37 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
c38 Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008
(e Capacitor, 0. 01 UF, 50V, WS R, 20% 0281730008
Ca0 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
Ccal Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008
Cc42 Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008
Cca3 Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008
Cag Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
C45 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
Ca6 Capacitor, 0,01 UF, 50V, WS R, 20% 0281730008
caz? Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
casg Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008
Cc49 Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008
C50 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
(e 11 Capacitor, 0.01UF, 50V, WS R, 20% 0281730008
Cc52 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
€53 Capacitor, 0, 01UF, 50V, WS R, 20% 0281730008
Cs4 Capacitor, 0,01 UF, 50V, W5R, 20% 0281730008
@al5 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
Cs6 Capacitor, 0.01UF, 50V, WS R, 20% 0281730008
(e Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
C58 Capacitor, 0.01 UF, 50V, WSR, 20% 0281730008
) Capacitor, 0.01UF, 50V, WS R, 20% 0281730008
C60 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
C61 Capacitor, 0.01 UF, 50V, WSR, 20% 0281730008
C62 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
c63 Capacitor, 0.01UF, 50V, WS R, 20% 0281730008
Cc64 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
C65 Capacitor, 50 UF, 50V, 30D 0247070009
C66 Capacitor, 0.1UF, 12V, Y5F, 20% 0270100008
c67 Capacitor, 100 UF, 16 V, NLW 0265970008
CR1 Diode, Zener, 1N52258 0405520000
CR2 Not used
CR3 Diode, Signal, Germ. IN270 0405510004
Ql Transistor, PNP, Si. 2N4126 0448020009
R1 Resistor, 6.8K , 5%, 1 AW 0174810008
R2 Resistor, 6 8K, 5%, 1 AW 0174810008
R3 Resistor, 1.8K, 10%, 1 /AW 0178190004

LSUNAIR GSB-900SC

g )
I SY?AEBZL DESCRIPTION SOLAR } REF DESCRIPTHOM ] — ]
! PART NO. 5YMBOL | m——;

i 1
A R4 Resistor, 10K, 10%, 1 AW 0170410005 R63 Resistor, 5.6 K, 5%, 1/4W 0192210009 I
i RS Resistor, 10K, 10%, 1 /4W 0170410005 R64 Resistor, 5 6 K, 5%, 1 /AW 0192210009
'! Ré Resistor, 470, 10%, 1/4W 0172610001 R65 Resistor, 5.6 K, 5%, 1/aW 0192210009 ¢
R7 Resistor, 5.6 K, 5%, L /AW 0192210009 R66 Resistor, 5.6 K, 5%, 1 /AW OIQZQIOOOQl
R8 Resistor, 5.6 K, 5%, 1 /AW 0192210009 R67 Resistor, 5 6 K, 5%, 1/4W 0192210009
1 R9 Resistor, 5 6 K, 5%, 1 AW 0192210009 R68 Resistor, . 6K, 5%, 1/4W 0192210009
‘ R10 Resistor, 10K, 10%, 1 /4W 0170410005 R69 Resistor, 5.6 K, 5%, 1/4W 0192210009
R11 Resistor, 10K, 10%, 1 /4W 0170410005 R70 Resistor, 1K, 10%, 1 AW 0171560001
R12 Resistor, 10K, 10%, 1 /4W 0170410005 R71 Resistor, 5 6K, 5%, 1/4W 0192210009
R13 Resistor, 10K, 10%, 1 /AW 0170410005 R72 Resistor, 5.6 K, 5%, 1/4W 0192210009
R14 Resistor, 10K, 10%, 1 AW 0170410005 R73 Resistor, 5.6 K, 5%, 1/4W 0192210009
i RIS Resistor, 10K, 0170410005 R74 Resistor, S 6K, 5%, 1 /AW 0192210009
. R16 Resistor, 10K, 10%, } /AW 0170410005 R75 Resistor, 5.6 K, 5%, 1/4W 0192210009
R17 Resistor, 10, 5%, 1 AW 0177160004 R76 Resistor, 5 6K, 5%, 1 /AW 0192210009
' R18 Resistor, 10, 0177160004 R77 Resistor, 5.6 K, 5%, 1/4W 0192210009
I R1i9 Resistor, 10, 0177160004 R78 Resistor, 5 6K, 5%, 1 /AW 0192210009
I R20 Resistor, 10, 5%, 1 /AW 0177160004 R79 Resistor, 5.6 K, 5%, 1 /AW 0192210009
f R21 Resistor, 10, 5%, 1 AW 0177160004 R8O Resistor, 5.6 K, 5%, 1 /AW 0192210009
; R22 Resistor, 10, 5%, 1 /AW 0177160004 R81 Resistor, S 6K, 5%, 1 /AW 0192210009 °
[ R23 Resistor, 470, 10%, 1 /AW 0172610001 R82 Resistor, 5.6 K, 5%, 1 AW 0192210009
; R24 Resistor, 4.7K, 5%, 1 /AW 0170770601 R83 Resistor, 5.6 K, 5%, 1/4W 0192210009
I R25S Resistor, 5 6K, 5%, 1 /AW 0192210009 R84 Resistor, 5 6K, 5%, 1 4 W 0192210009
-' Rer | Resmtor, 4.7k, 5%, 10w 2170770001 Rt | meaitor, 5.6k, 5% 1/ 2152210005 |
! R28 Resistor'4.7K'5“/'1/4w 0170770001 . es!stor.s. S . 01922”009\
» 47K, 5%, R87 Resistor, 5.6 KK,5!,1/4W 0192210009
R29 Resistor, 5.6 K, 5%, 1 /AW 0192210009 R8S8 Resistor, 4.7K, 5%, 1 /4W 0170770001 i
R30 Resistor, 4.7K, 5%, 1 /AW 0170770001 ul 1C Digital, Convert. SN74184 N 1003930000
i R31 Resistor, 4.7K, 5%, 1 /AW 0170770001 u2 1C Digital, Convert. SN74184 N \1003930000
| R32 Resistor, 5.6 K, 5%, 1 /4W 0192210009 u3 1C Digital, 256 X4 RAM ] 1003860001
t R33 Resistor, 5.6 K, 5%, 1 AW 0192210009 u4 IC Digital, 256 X4 RAM 1003860001
or R34 Resistor, 5.6 K, 5%, 1 /AW 0192210009 us IC Digital, 256 X4 RAM 1003860001
{ R3§ Resistor, 10K, 10%, 1 /AW 0170410005 U6 IC Digital, 256 X4 RAM 1003860001
{ R36 Resistor, 5.6 K, 5%, 1 /AW 0192210009 u7 IC Digital, 256 X4 RAM 1003860001
l R37 Resistor, 5.6 K, 5%, 1 /AW 0192210009 (2] IC Digital, 256 X4 RAM 1003860001
E R38 Resistor, 4.7K, 5%, 1 /AW 0170770001 u9 IC Digital Dual 4 IN SN7420N 1003920004
{ R38 Resistor, 5 6 K, 5%, 1 /AW 0192210009 ulo IC Digital, Hex Driv. SN7417N 1003870007
} R40 Resistor, 5.6 K, 5%, 1 AW 0192210008 ull IC Digital SN74LS365 AN 1003880002
( R4l Resistor, 5.6 K, 5%, 1 AW 0192210009 ul2 IC Digital SN74LS365 AN 1003880002
{ R42 Resistor, 5.6 K, 5%, 1/4W 0192210009 uUi3 IC Digital SN74LS365 AN 1003880002
i R43 Resistor, 5.6 K, 5%, 1 AW 0192210009 uUls IC Digitai SN74 1L.S365 AN 1003880002
i - R44 Resistor, 5.6 K, 5%, 1 AW 0192210009 uls 1C Digital SN74 LS 365 AN 1003880002
| R45 Resistor, 5.6 K, 5%, 1 /AW 0192210009 uls IC Digital SN74 LS 365 AN 1003880002

{ R46 Resistor, 5.6 K, 5%, 1AW 0192210009 ul7 IC Digital SN74 L5365 AN 1003880002 '

: R47 Resistor, 5.6 K, 5%, 1/4W 0192210009 uls IC Digitai SN741LS365 AN 1003880002 |

i R48 Resistor, 5.6 K, 5%, 1/4W 0192210009 (815%:] IC Digital, Hex Inv. SN741LS14N 1003940005

| R50 Resistor, 5 6 K, 5%, 1 AW 0192210009 u20 1C Digital, Quad. 2 IN SN7402N 1003910009

i R51 Resistor, 5.6 K, 5%, 1 /AW 0192210009 u21 1C Digital Hex Inv. SN7406 N 1003900003

1 » R52 Resistor, 5 6 K, 5%, 1 /AW 0192210009 u22 IC Digital SN741.S365 AN 1003880002

{ R53 Resistor, 5.6 K, 5%, 1 /AW 0192210009 u23 IC Digital SN741L.5365 AN 1003880002

! R54 Resistor, 5.6 K, 5%, 1 /AW 0192210008 u24 IC Digital SN741LS365 AN 1003880002

i R55 Resistor, 5.6 K, 5%, 1 /AW 0192290009 u2s 1C Digital SN74 L5365 AN 1003880002

R56 Resistor, 5 6 K, 5%, 1 /AW 0192210009 u26 1C Digital SN74 LS365 AN 1003880002
RS/ Resistor, 5 6K, 6%, 1 /AW 0192210009 u27 tai, Hex Driv. SN7417N 1003870007
R58 Resistor, 5.6 K, 5%, 1/4W 0192210009 u28 tal, Hex Driv. SN7417N 1003870007
| R59 Resistor, 5.6 K, 5%, 1 /AW 0192210009 u29 IC Digital, Hex Driv. SN7417N 1003870007
R60 Resistor, 5.6 K, 5%, 1 /AW 0192210009 u3o IC Digital, Hex Driv. SN7417N 1003870007
R61 Resistor, 5.6 K, 5%, 1 AW 0192210009 u3l 1C Digital SN74LS283N 1003890008
| R62 Resistor, 5.6 K, 5%, 1 /AW 0192210009 u32 IC Digital SN74 LS283 N 1003890008
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MEMORY BOARD ASSEMBLY
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ng.
R18,
| RI1

Lo
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K Uiy un ui2 i
e ~ 4 - d % .
5 ! . ve wr O - us . 0 =
3 w2l i w20 RiR T > S @ o
h 3 5 (203 i i 8
| T PARTS LIST, MAIN FRAME
| .
e g i 4 : 8 (9 crn. —
: R SUNAIR
' DESCRIPTION
u26 R3S u2s RS2 24 - RY6 S wdiel, Ak sk
wou M Py Réy R59 : ‘R83 ‘R4T i
v 3 u3l i ] R60 RSM RY8 !
Bl u30 3 b u29 u2s 4 u27 & R6S. R&L - RSS - iy c1 Capacitor, Disc. Ceramic, .01 UF, 25V |0281620008
" | o ™kl r 2 L - Re2 RS6 . RSO c2 Capacitor, Disc. Ceramic, .01 UF, 25V | 0281620008
> 1 ] Rbs " Gl a4 5 c3 Capacitor, Mylar, 2 UF, 10%, 100V 0272420000
(55 Capacitor, Disc. Ceramic, .01 UF, 1KV (0296040002
; T w 6 Capacitor, Disc. Ceramic, .01 UF, 1KV | 0296040002
i ¥ e - o -y o = N r~ 0 Fazs c7 Capacitor, Disc. Ceramic, .01 UF, 25V |0281620008
" " Cob ¥ FRY E & . cs Capacitor, Disc. Ceramic, .01 UF, 25V |0281620008 |
ot 4 @ 9w N oo ® I a8 P ¥ s Capacitor, Disc. Ceramic, .01 UF, 25V |0281620008
“{ | 222238 BF 2:f G ek o+ Co5 gl clo Capacitor, Disc. Ceramic, .01 UF, 25V | 0281620008
= . 2 Cl1 Capacitor, Disc. Ceramic, .01 UF, 25V |0281620008
CRI1 Diode, 1 N4004 0405180004
cR2 Diode, 1 N4004 0405180004
CR3 Diode, 1N4454 0405270003
CR4 Diode, 1N4454 0405270003
CRS Diode, 1 N4004 0405180004
o} - CR§ Diode, 1 N4004 0405180004
i = & - n Connector, RE-UHF 0753300001
] !EE g us . .jue ‘1 ok J2 Connector, 10 Pin 0753990008
=l - T J3 Connector, 9 Pin 0753440008
= R Ri4 - | 1t 44 Connector, 37 Pin 0753430002
Qe EEEEE p 1“""& - f i J5 Connector, 11 Pin 0753460009
(RI6} ’ : # 1 J6 Connector, 24 Pin 0753510006
3 : 37 Connector, 36 Pin 0753520001
) ‘ g E] ‘ . g 18 Sacket, 7 Pin o | -
K1 Relay, 4 PDT, 12 VDC 0666640008
K2 Relay, 3 PDT, 12 VDC 0666640009
) u Inductor, 47 UH 5% 0652680003 |
Ql Transistor, TIP32 A 0448200007
A i R1 Resistor, Carbon, 3.9 ohm 5%, 12W  {0168270005
ui2 uis e . - - R2 Resistor, Carbon, 22 K, 10%, 1W 0164510001
s @ @ jors e - i U‘I L % ul TCXO 5024012700
© B = U2l MISCELLANEOUS MECHANICAL
I PARTS
W |
i) m%Dceo — 39 Socket, Relay (K1) 0767000005
- J10 Socket, Relay (K2} 0754330001
== - _— . Pl Connector, 7 Pin 0753530007
RS2 : U3 Connector, 20 Pin 0753550008
u26 g
@ uze| u24|  Trs3}  [U25 | {Beqt - = @ P3 Connector, RF BNC 0753720001
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Figure 5.10 Main Frame Wiring
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5024060091K PC ASSY SPECTRUM GENERATOR

= | SUNAIR GSB-900SC

REF SUNA|
SYMBOL QESCRIETION PART »'4'3. SYMBOL DESCRIPTION PART NO. e

PC ASSY SPECTRUM GENERATOR (5024060091 CR3 | Diode, Signal, Sil. IN4454 0405270003
@1l Capacitor, 0.01 UF, 25V, X55 0281620008 CR4 Diode, Hot Carrier, MBD-102 0405280009
& Capacitor, 0.01 UF, 25V, X5S 0281620008 CRS Diode, Hot Carrier, MBD-102 0405280009
c3 Capacitor, 0.1 UF, 50 V, X7 R, 20% 0281610002 CR6 | Diode, Hot Carrier, MBD-102 0405280009
c4 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 CR7 | Diode, Hot Carrier, MBD-102 0405280009 e
cs Capacitor, 0.01 UF, 25V, X55 0283750006 CR8 | Diode, Signal, Sil. 1N4454 0405270003 SYMBOL DESCRIPTION SUNAIR REF DESCRIPTION SUNAIR
Cé Capacitor, 91PF, 500V, DM10, 5% 0284420000 CR9 | Diode, Signal, Sil. 1N4454 0405270003 PART NO. SYMBOL PART NO.
c7 Ccapacitor, 91 PF, 500V, DM15, 5% 0284420000 CR10 |Diode, Signal, Sil. 1N4454 0405270003 ] . n
cs Capacitor, 2PF, 500V, DM10 0259710008 CRI11 |Diode, Signal, Sil. LN4454 0405270003 ‘:é 2::::;2::;:?01{4:"W g:nzaoooa | eel Resistor, 22, 10%, 1 /AW 0192690001
co Capacitor, 130PF, 500V, DM15,5% | 0274860007 CRI12 |Diode, Signal, Sil. 1N4454 0405270003 N | e A 01;””0“5 | Re2 [Resistor, 12K, 10%, 14w 10183180003
Cl0 Capacitor, 270 PF, 500V, DM15,5% 0275030008 CR13 {Diode, Signal, Sil. 1N4454 0405270003 R4 Resiszor'zzé 1;,% e 0”1;60004 1 RE Res!stor,ZZK,S%.l/‘iW 0172230004
(Sl 1 Capacitor, 0.01 UF, 50V, X7 R, 20% 0281610002 CR14 |Diode, Signal, Sil. 1N4454 0405270003 Re1 Resmm’ Eo0, w%' S/ Olnégggg R64 Resistor, 1K, 10%, 1 AW 0171560001
cl2 Capacitor, 0.01 UF, 25V, X5S 0281620008 L inductor, Molded, 220 UH, 5% 0650500008 R42 Resistm'“K'_ 10.{ 1 /aw T R65 Res?stor.27.10‘l-.l/4w 0172590001
€13 Capacitor, 0.01 UF, 25V, X5S 0281620008 L2 Inductor, Var. 0.68 UH 0647900009 =S R « ’ RE6 Ensfstnv,??o.loﬁv’“w 0171320000
cl4 Capacitor, 91 PF, 500V, DM10,5% 0284420000 L3 Inductor, Var. 0.68 UH 0647900009 Qa4 Resistor, 33K, 10%, 1 /AW 0177920009 - Res!swr'no'm%'”‘w W
cls Capacitor, 560 PF, 300V, DMI15, 5% 0283750006 u Inductor, Var. 0.68 UH 0647900009 G R o T REE Resistor, 100,155 7 017118033:
clé Capacitor, 10 PF, 500V, DM10 0259830003 Ls Inductor, Molded, 22 UH, 5% 0650000005 = - i AN Lo eTRItT R69 Resistor, 5.6 K, 10-/.,1/?4w 31?3233004
Cl7 | Capacitor, 47PF, 500V, DM10, 5% 0294960007 L§ inductor, Var. 0.68 UH 0647900009 c Weadthr 220, 105w e o’ RestEtor 1 DUCIOp AN L
clg Capacitor, 0.01 UF, 25V, X5S 0281620008 L7 Inductor, Molded, 12 UH, 5% 0652700004 Jm e Eiae v RT1 Resistor, 1K at 25C 5025110307
cl9 Capacitor, 0.01 UF, 25V, X5S 0281620008 L8 Inductor, Var. 0.68 UH 0647900009 = 5 Resistor, 100K, 10%, 1 /AW ORTEG el 7'3"5:0""9: |502“10307
c20 Capacitor, 0.01 UF, 25V, X5S 0281620008 L9 Inductor, Var. 0.68 UH 0647900009 250 Resistor, 221K, 5%, 1 /AW S oo i< ch'aS? ":t"I":NSGODN o
c2l Capacitor, 0.01 UF, 25V, X55 0281620008 L1o0 Inductor, Var. 0.68 UH 0647900009 Q91 Resistor, 47 K. 10%, 1 /4 W ] sl & L"gle:r 2 o i SR
c22 | capacitor, 0.01 UF, 25V, X§S 0281620008 L11 | inductor, Moided, 1.0 UH, 5% 0649150007 e N R B A Mt ”4 e D'. SR oo e e emnny
(e 3 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 L12 Inductor, Molded, 2.2 UH, 5% 0649890001 o R ‘ - iot 3| N;d o |
c24 | capacitor, 0.01 UF, 25V, XSS 0281620008 L13 | inductor, Molded, 2.2 UH, 5% 0649890001 S | U5 |l ELCI L7l g e ——
C25 | Capacitor, 0.01UF, 25V, X5S 0281620008 L14 | Inductor, Var. 15.0 UH 0629790001 — L J“ :g g;:;::; 2:;:;;2::??3: |gj‘::g:ggg;
c26 Capacitor, 100 PF, 500V, DM10, 5% 0274740001 Lis Inductor, Molded, 47 UH, 5% 0652680003 RYG R ué B M o
(e ] Capacitor, 330PF, 500V, DM1S, 5% 0299030008 L16 Inductor, Var, 1.00 UH 0647910004 . Resistar, 4 7K, 5%, 1 AW N nme o B o e
c2 Capacitor, 0.01 UF, 25V, X5S 0281620008 L7 Inductar, Var, 1.00 UH 0647910004 = Resistor, 1K, 10% 1/AW ol | ol % DigitalSNSAH‘lZ‘N e t000]
c29 Capacitor, 0.01 UF, 25V, X5S 0281620008 L18 inductor, Molded, 33 UH, 5% 0646300008 R50 Resistor. 1K. 10%. 1 /8 W K GG | Bl 0 o e G e A
c30 Capacitor, 2200 PF, 500V, DM19,2% | 0281360006 Ql Transistor, NPN, Si. 2N4124 0448010003 RE0 Resistor, 22, 10%. 1 /AW S | e S;emum o e, £ s
c31 Capacitor, 0.01 UF, 25V, X55 0281620008 Q2 Transistor, PNP, Si. 2N4126 0448020009 | - Spe'mum - - 15024060202
c32 Capacitor, 91 PF, 500V, DM10, 5% 0284420000 Q3 Transistor, NPN, Si.2N4124 0448010003 |
c33 Capacitor, 750 PF, 300 v, DM15,5% 0275410005 Q4 Transistor, NPN, Si. 2N4124 0448010003
C34 Capacitor, 2PF, 500 V, DM10 0259710008 Qs Transistor, NPN, Si. 2N4124 0448010003
c3s Capacitor, 91 PF, 500V, DM10, 5% 0284420000 Q6 Transistor, N-CH, Fet MFE122 0448030004
c36 Capacitor, 2 PF, 500V, DM10 0259710008 Q7 Transistor, NPN, Si. 2N4124 0448010003
c37 Capacitor, 120 PF, 500V, DM15, 5% 0289850002 Qs Transistor, PNP, Si. 2N4126 0448020009
c38 Capacitor, 180 PF, 500 V, DM15, 5% 0258280000 Q9 Transistor, NPN, Si. 2 N4124 0448010003
Cc39 Capacitor, 0.01 UF, 25V, X5S 0281620008 R1 Resistor, 56, 10%, 1 AW 0174290004
ca0 Capacitor, 0.01 UF, 25V, X5S 0281620008 R2 Resistor, 3.9K, 10%, 1/4W 0178830003 667
cal Not used R3 Resistor, 8.2 K, 10%, 1 /AW 0181620006 !l
caz Capacitor, 0.01 UF, 25V, X55 0281620008 R4 Resistor, 2.2 K, 5%, 1/4W 0178070009 "'1,,,5&[‘* @ | f®—333 nSEC
ca3 Capacitor, 68 PF, 500 V, DM10, 5% 0261070002 RS Resistor, 220, 10%, L AW 0171320000 @ r
caa Capacitor, 270 PF, 500 V, DM15, 5% 0275030008 R6 Resistor, 2.2 K, 5%, 1 /AW 0178070009 J
cas Capacitor, 0.01 UF, 25V, X5S 0281620008 R7 Resistor, 2.2K, 5%, 1/4W 0178070009 —§— \ 3y
Ca6 Capacitor, 100 PF, 500 V, DM10, 5% 0274740001 R8 Resistor, 390, 10%, 1 /4W 0178330001 is Lk Lol
C47 | capacitor, 15PF, 500V, DM10, 5% 0259950009 R9 Resistor, 390, 10%, 1/4W 0178330001 18%, e A r—’
cas Capacitor, 150 PF, 500V, DM15, 5% 0274980002 R10 Resistor, 5.6 K, 10%, 1/4W 0183060008 Lﬁ?éz 5C S~ 4
ca9 Capacitor, 360 PF, 500 vV, DM15,5% 0275150003 R11 Resistor, 220, 10%, 1/4W 0171320000 C
C50 Capacitor, 0.01 UF, 25V, X5S 0281620008 R12 Resistor, 3.9K, 10%, 1/4W 0178830003 J
(el 1 Capacitor, 0.01 UF, 25V, X5S 0281620008 R13 Resistor, 8.2K, 10%, 1/4W 0181620006
c52 Capacitor, 0.01 UF, 25V, X5S 0281620008 R14 Resistor, 3.9K, 10%, 1 /AW 0178830003
c53 Capacitor, 180 PF, 500V, DM15, 5% 0258280000 RIS Resistor, 8.2 K, 10%, 1 /AW 0181620006
cs4 Capacitor, 0.01 UF, 25V, X55 0281620008 R16 Resistor, 220, 10%, 1/4W 0171320000
(G Capacitor, 56 PF, 500V, DM10, 5% 0293170002 R17 Resistor, 8.2K, 10%, 1/4W 0181620006
CcS6 Capacitor, 10 PF, 500 vV, DM10 0259830003 Ri8 Resistor, 680, 10%, 1/4W 0176630007
cs57 Capacitor, 0.01 UF, 25V, X5S 0281620008 RI19 Resistor, 4.7K, 5%, 1/AW 0170770001
cs8 Capacitor, 0.01 UF, 25V, X5S 0281620008 R20 Resistor, 4.7K, 5%, 14 W 0170770001
C59 Capacitor, 82 PF, 500V, DM10, 5% 0262120003 R21 Resistor, 1K, 10%, 1/4W 0171560001
c60 Capacitor, 0.01 UF, 25V, X5S 0281620008 R22 Resistor, 1K, 10%, 1 AW 0171560001
Cs1 Capacitor, 10 PF, 500V, DM10 0259830003 R23 Resistor, 22, 10%, 1 /AW 0192690001 g _4500
c62 Capacitor, 2PF, 500 V, DML0 0259710008 R24 Resistor, 22, 10%, 1 /AW 0192690001 nSEC
C63 | Capacitor, 0.01 UF, 25V, X55 0281620008 R25 | Resistor, 220, 10%, 1/4W 0171320000 @ WSEC
C64 Capacitor, 0.01 UF, 25V, X5S 0281620008 R26 Resistor, 3.9K, 10%, 1 /AW 0178830003 | __ NOTE ¢
65 | capacitor, 130PF, 500V, DM15, 5% 0274860007 R27 | Resistor, 8.2K, 10%, 1/4W 0181620006 I 3y IOKHZ, IKHZ ¢ I00HZ DIALS AT ‘0"
C66 Capacitor, 270PF, 500V, DM15, 5% 0275030008 R238 Resistor, 1K, 10%, 1 AW 0171560001 29 {
c67 Capacitor, 0.01 UF, 25V, X5S 0281620008 R29 Resistor, 2.2K, 5%, 1 /AW 0178070009 _L—L
c68 Capacitor, 0.01 UF, 25V, X5S 0281620008 R30 Not used r . Qe &/
C59 Capacitor, 0.01 UF, 25V, X5S 0281620008 R31 Resistor, 1K, 10%, 1 /4W 0171560001 sl iqi
€70 | capacitor, 0.01UF, 25V, X5S 0281620008 R32 | Resistor, 1K, 10%, 1/4W 0171560001 i 200 n SEC Low Digit Generator Waveforms (1A4A2)
c71 | capacitor, 68 UF, 15V, T368 0296540005 R33 | Resistor, 1K, 10%, 1 /AW 0171560001 Frequency Dials At 00000.0 kHz
cr2 Capacitor, 0.01 UF, 25V, X5S 0281620008 R34 Resistor, 6.8K, 5%, 1/4W 0174810008
CR1 Diode, Signal, Sil. 1 N4454 0405270003 R35 Resistor, 2.2 K, 5%, 1 /4W 0178070009
CR2 Diode, Signal, Sil. 1N4454 0405270003 R36 Resistor,, 12K, 10%, 1 /AW 0183180003




I SUNAIR GSB-900SC

A

$024070097C

COARSE
STEERING
IN

V,mDBA

187,186,432

CR7
IN3454

FROM yg-12
FROM U9-12
FROM UIO-12
FROM U i- 8
FROM UI0-5,6
FROM L0-56
SROM uE -5k
A 4
AME_ —— FECM*tE
a8 PN | g——F S GiQ
£17 253
1K
SN7400N - 5 :eE) TOU3-1I TQU3-4 ' R57
7
o ‘;wae 13- 7C Q- 70 F_‘i% :5% &
22 . z
[RZS c5 693hal. IS _ 693la1 19 3 a g [2
% w9 | U35
852 g uve et I\l uo 21 2 un
g 77 /7?14\/7\6 | N82B80A NB28OA © SN7472N
In 4 +io 7 —I0 7 T2
/J7 ZT0 B 2105
CRI8
R62 80 RE6
MAA- M
3 cél 7
W ] W
R58 TO R69 ARE 56K 3
R65 ce3 RE9
€56 TO C67 ARE .OF r—+ -+ — =1
L NN vy
N ' A i > 12 13 N S 14 15 R
® 2 2223 22 2 d
| KHZ PRESET 10 KHZ PRESET

1A 4A2
| T IO YOLTAGE WEASUREMENTS
(2)DC. VOLTAGE MEASURED WITH 20,000 GHWLT V.O.M.

I (@)DC. VOLTAGE MEASURED WITH 11 MEGOHM V.T.VM.

| (A)REFERENCE WAVESORM MEASLRED W TH 100MHZ
0OC. COUPLED SCOPE AND 9pFA MEGOHM PROBE
i

(G)RMS VOLTAGE MEASURED WITH RF VOLTMETER

i NOTE : ALL VOLTAGES MAY NORMAL.Y ARY £/&% Sa0M
NOMINAL SHOWN

f

I
I
|

70
u3-6

=
5

15000 TO 15999
MHZ 0UT

| UNLESS OTHERWISE SPECIFIED:

| ALL-DIODES ARE TYPE 1N4454

: -DECIMAL CAPACITORS IN UF,
ALL OTHERS IN PF
-INDUCTORS IN UH
-RESISTORS IN OHMS

LAST DESIGNATORS
R69
cés
113
CR18

PREFIX ALL DESIGNATORS WITH "1A4A2"

Figure 5.13 Low Digit Generator Schematic (1A4A2)

5-77



5024070097G PC ASSY LOW DIGIT GENERATOR SUNAIR GSB-900SC

REF SUNAIR REF SUNAIR ‘i e E—
symBoL SESCRIETION PART NO. SYMBOL DESCRIPTION PART NO. -
Low Digit Generator (1A4A2)
PC ASSY LOW DIGIT GENERATOR 5024070097 CR6 Diode, Signal, Sil. 1N4454 0405270003 :

a1 Capacitor, 3.3UF, 35V, 196 D 0281680001 CRJ  |Diode, Signal, Sil. IN4454 0405270003 5 ' A

c2 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 CR8 |Diode, Signal, Sil. 1N4454 0405270003 g o2

] Capacitor, .068 UF, 50V, Myliar 0281640009 CRY Diode, Signal, Sil. 1 N4454 0405270003 - l - - -

cA Capacitor, 0.0047 UF, 50V, Mylar 0281540004 CRI10 |Diode, Signal, Sil. 1N4454 0405270003 3 '-I‘ . '

s Capacitor, 0.0047 UF, 50 V, Mylar 0281540004 CR1l |Diode, Signal, Sil. 1N4454 0405270003 & PF ' ] -

ce Capacitor, 0.0047 UF, 50 V, Mytar 0281540004 CRI2 |Diode, Signal, Sil. 1N4454 0405270003

cr Capacitor, 0.33UF, 35V, 196 D 0281650004 CR13 |Diode, Signal, Sit. 1N3454 0405270003 _— -‘} .

c8 Capacitor, 3-15PF, 200V, N650 0285710001 CRI4 |Diode, Signal, Sil. 1N4454 0405270003 =

o Capacitor, 120 PF, 500V, DMI5,5% | 0289850002 CRI1% |Diode, Signal, Sil. 1N4454 0405270003 5 el

€10 Capacitor, 82 PF, 500V, DM10, 5% 0262120003 CR16 |Diode, Signal, Sil. 1N4454 0405270003 1:

ci1 | Capacitor, 150 PF, 500V, DM10,5% | 0293430004 CRL7 |Diode, Signal, Sil. 1N4454 0405270003 p -

c12 | capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 CRI8 |Diode, Signal, Sil. 1N4454 0405270003 ! =

Cl3 | Capacitor, 0.01UF, 25V, X5S 0281620008 L1 Inductor, Molded, 33 UH, 5% 0659690004 ey - ¢ >

cla Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 L2 Inductor, Molded, 33 UH, 5% 0659690004 NEE DESCRIPTION SUNAIR “ K 4

cis5 | capacitor, 7PF, 500V, DM10 0292400004 L3 Inductor, Var, 1.00 UH 0647910004 || SYMBOL — EARTAGS | - -

Ci6 | Capacitor, 0.01 UF, 25V, X5S 0281620008 La Inductor, Molded, 150 UH, 5% 0646780000 - -

c1: | capacitor, 0.01UF, 25V, X55S 0281620008 Ls Inductor, Molded, 3.3 UH, 5% 0658320006 il | QuEROS0000 -

c16 | capacitor, 100PF, 500V, DML0,5% | 0274740001 L6 Inductor, Molded, 220 UH, §% 0650500008 BEY. | \Resisii 2201 0 g 4 W RO ' -

@1« | capacitor, 27PF, 500V, DM10, 5% 0260660001 L7 Inductor, Molded, 82 UH, 5% 0659450003 "4:’ Rasisg "'“'m"‘;;ﬂl“‘:w 121;;2(’73221 il - “ d

aes | capacitor, 100PF, 500V, DM10,5% | 0274740001} L8 inductor, Molded, 68 UH, 5% 0651650003 ": Zz::j:;iio'lﬁaw (Biesocoock . - J h - '

- Capacitor, 0.1UF, 50V, X7 R, 20% 0281610002 L9 Inductor, Molded, 1.0 UH, 5% 0649150007 . . ' ® | 0183200004 i L] & L]

v: Capacitor, , 0.1 UF, 50V, X1 R, 20% 0281610002 L10 Inductor, Molded, 8.2 UH, 5% 0652060005 ‘ — amell, 560, 5%, QAW | g - - o 8 ' AW . -

5 | Capacitor, 68PF, 500V, DML0, §% 0261070002 LIl [inductor, Molded, 15UH, 5% 10659070006 i By CETA LTS | 0178070008 i . ' g ' K
Capacitor, 5PF, 500V, DM10 0261190008 L12 |Inductor, Molded, 47 UH, 5% 0652680003 | MR  |oETER L2 05 0%, A 10136550006 ! L.
Capacitor, L10PF, 500V, DM10,5% | 0257750002 L13  |inductor, Molded, 15 UH, 5% 0659070006 | M. Resistor, 1K, 10%, 1/4W Q71560001 - . ek

| Capacitor, 12 PF, 500 V, DM10, 5% 02602800031 | (14 [inductor, Molded, 33UH, 5% 0646300008 msl [ Resistor, 470, 10%,1/4W RN pe S N
Capacitor, 62PF, 500V, DM10, 5% 0283010002 | a1 Transistor, N-CH, Fet 2N5486 0448050005 ResistOr, 1K, 10%, 1/4W SRR e I T oy
Capacitor, 130PF, 500V, DM15,5% | 0274860007 | @ Transistor, NPN, Si. 2N4921 0448040000 Ml | Resister, 2.21, 5%, 1 /4 W AU gfe] ¥ e, WU
Capacitor, L10PF, 500V, DM10,5% | 0257750002 Q3 Transistor, N-CH, Fet MFE122 0448030004 - [Resisthr, 22K, 5%, 1 AW R E0 ) i - *
Capacitor, 15 UF, 15V, 196 D 0281720002 | Q4 Transistor, NPN, Si. 2N4124 0448010003 | #ok || Resistpr, 2.2KK, 5%, 1AW 80 I000e s ) -
Capacitor, 0,001 UF, 100V, X7 R, 20% | 0281630003 | Qs Transistor, NPN, Si. 2 N4 124 0448010003 W6/ | Resistor, 1K€, 10%, 1 /AW 07156000 Y A oo -
Capacitor, 1 UF, 35V, 196 D 0281660000 Q6 [Transistor, NPN, Si. 2N4124 0448010003 R NG 6 LW (RIGONTRS [§ q 2 @gg{ 8 &Y
Capacitor, 910PF, 100V, CD7, 5% 0288660005 R1 Resistor, 820, 10%, 1 /4W 0178210005 759 | Resisthr, 56K, 10%, 1/4W PO I i
Capacitor, 0.01 UF, 25V, X55 0281620008 R2 Resistor, 4.7K, 10%, 1/4W 0170770001 R60 | Resisthr, 5.6, 10%, 1/AW WRIEIE0E -

Capacitor, 0.01 UF, 25V, X55 0281620008 R3 Resistor, 33.2K, 1%, 1/BW 0196470005 T C jResiar, 5 61, 10N, 1AW LRIRI00: vutseenw 4 . A
Capacitor, 0.01 UF, 25V, X55 0281620008 R4 Resistor, 33.2K, 1%, 1 /BW 0196470005 i 2 | (s GRS oi“gsggg: 211310101 l"
Capacitor, 0.01 UF, 25V, X55 0281620008 RS Resistor, 3.9K, 10%, 1/4W 0178830003 RES ) Resistor, 5.6K, 10%, 1/4W OB 60 o
Capacitor, 0.01 UF, 25V, X55 0281620008 R6 Resistor, 16 5K, 1%, 1 /8W 0196590001 R64 | Resistor, 5.6 K, 10%, 1/4W DROOEN0
Capacitor, 680 PF, 300V, DM15,5% | 0286240009 R7 Resistor, 4.7K, 5%, 1 /AW 0170770001 REC) | [Resicr 5.6 MGG/ W OIEEUAEE
Capacitor, 100PF, 500V, DM10,5% | 0274740001 R8  |Resistor, 820, 10%, 1/4W 0178210005 (] |\Resigrns 5 K10k L AW Lo
Capacitor, 680 PF, 300V, DM15,5% | 0286240009 R9 Resistor, 680, 10%, 1 /AW 0176630007 L | RRSISRIS L0 g’lzjgzgggg
Capacitor, 1 UF, 35V, 196 D 0281660000 R10  |Resistor, 22, 10%, 1 /AW 0192690001 222 2:2':;;:::Eigf'iﬁx popades 14
Capacitor, 0.01 UF, 25V, X5 0281620008 R11  |Resistor, 120,10%, 1 /AW 0186550006 o = S o
Capacitor, 0.01 UF, 25V, X55S 0281620008 R12  |Resistor, 2.7K, 10%, 1 /4W 0186670001 i
Capacitor, 0.01 UF, 25V, X55 0281620008 RI1  |Resistor, 5.6K, 10%, 1/4W 0183060008 e e b
Capacitor, 0.1UF, 50V, X7 R, 20% 0281610002 R14  |Resistor, 220K, 10%, 1/4W 0177780002 I - ey ik
Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R1S5 Resistor, 220K, 10%, 1 AW 0177780002 g
Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R16  |Resistor, 22K, 5%, 1 /AW 0172230004 - et RE0ETH & .
Capacitor, 0.01 UF, 25V, X585 0281620008 R1/7 Resistor, 47K, 10%, 1/4W 0171060008 = bl = IR g:::imgf, .""": ; \‘i: e
Capacitor, 1UF, 35V, 196D 0281660000 RIS |Resistor, 150, 10%, 1/4W 0172730007 || . Steeosooos | MBS (BC! ME R R
Capacitor, 180PF, 500V, DM15,5% | 0258280000 R19  |Resistor, 1K, 10%, 1/4W 0171560001 o I EgRiPoN o |V ET ST i~
Capacitor, 0.01 UF, 25V, X5S 0281620008 R20 Resistor, 120, 10%, 1/4W 0186550006 us IC Diqital 74 LS196 N Selected 04-‘&82503 ~ Gl‘i"‘"‘T
Capacitor, 0.01 UF, 25V, X5S 0281620008 R21  |Resistor, 220, 10%, 1/4W 0171320000 (L o 0445060001 | g~ 0 & 0 Tl 1 L% {
Capacitor, 0.01 UF, 25V, X55 0281620008 R22  |Resistor, 10K, 10%, 1AW 0170410005 S iGle 1= il 0448070006 |IE) 3':[;“1 il it o ), T‘
. ¥ . us iC Digital SN74176 /N8280 A 0448080001 i L'u 2] 15 @ 1] !
Capacitor, 0.01 UF, 25V, X5S 0281620008 R23 Resistor, 10K, 10%, 1 /AW 0170410005 o N74176/N8280 A 0448080001 l»"[“f r'f'!l ~
Capacitor, 0.01 UF, 25V, X55 0281620008 R24  |Resistor, 1K, 10%, 1/4W 0171560001 . Jeil: (el / A g™ 1ol &
Capacitor, 0.01 UF, 25V, X§S 0281620008 R25  |Resistor,2.2M, 10%, 1/4W 0176870008 ulo | IC Digital SN74176/N§280 A 0EAE0E000 £l (sl 9 181 \?.
Capacitor, 0.01 UF, 25V, X5S 0281620008 R26  |Resistor, 101K, 10%, 1 /AW 0170410005 LU |[1® (1) R 0““20302 lzla;sc-” > 11"
Capacitor, 0.01 UF, 25V, X5S 0281620008 R27 Resistor, 1K, 10%, 1/4W 0171560001 Terminal, Turret SWGD .071 Mtg 052558000 k;} 38 ‘7'1 1 rI !
Capacitor, 0.01 UF, 25V, X5S 0281620008 R28  |Resistor,470,10%, 1/4W 0172610001 x 3 L1 s E{ 1
Capacitor, 0.01 UF, 25V, X5S 0281620008 R29 Not used p [l wg|lgllf;‘[ .! =iy T
Capacitor, 0.01 UF, 25V, X5S 0281620008 R30  |Resistor, 2.2KK, 5% 1 /AW 0178070009 " Lflgl?l‘l g
Capacitor, 0.01 UF, 25V, X55 0281620008 R31  |Resistor, 470, 10%, 1 /AW 0172610001 = _‘;'g‘
Capacitor, 0.01 UF, 25V, X§5 0281620008 R32  |Resistor, 4.7K, 5%, 1 /AW 0170770001 e de ¥
Capacitor, 0.01 UF, 25V, X5S 0281620008 R33  |Resistor, 15K, 10%, 1AW 0172350000 g 44?- V4
Capacitor, 0.01UF, 25V, X55 0281620008 R34  |Resistor, 470, 10%, 1 /AW 0172610001 l:l @ e Sk El g
Capacitor, 0.01 UF, 25V, X55 0281620008 R3S  |Resistor, 100,5%, 1/4W 0171180003 et T hd ™
Capacitor, 0.0047 UF, 50V, Mylar 0281540004 R36  |Resistor, 1K, 10%, 1 /4W 0171560001 \Shgl) TE S -
Capacitor, 68 UF, 15V, T368 0296540005 R37 Not used i é" m— E
Diode, Varicap MV2115 0405300000 R38  |Resistor, 1K, 10%,1/4W 0171560001 » o
Diode, Varicap MV2115 0405300000 R39  |Resistor, 120, 10%, 1/4W 0186550006 " it BB £ . I
Diode, Varicap MV2110 0405250004 Ra0  |Resistor, 2.2KK, 5% L /AW 0178070009 Ny ")
Diode, VaricapMVv2110 0405290004 R4 1 Resistor, 1K, 10%, 1 /AW 0171560001
Diode, Zener 1N52378 0405240007 Raz  |Resistor, 3.3K,10%, 1 /AW 0170890007 5-78



50240800921 PC ASSY TRANSLATOR

REF RE

L DESCRIPTION pf_\‘-::‘r‘"\"g. SN DESCRIPTION iy
PC ASSY TRANSLATOR 5024080092 c75 Capacitor, 1 PF, 500V, DM10 0260160008
c1 Capacitor, 82 PF, 300V, CD6, 5% 0266520006 cre Capacitor, 24 PF, 500V, DM10, 5% 0290060001
c2 Capatitor, 820 PF, 100V, CD7, 5% 0283990007 cr7 Capacitor, 12PF, 500V, DM10, 5% 0260280003
c3 Capacitor, 2 PF, 500V, DM10 0259710008 crs Capacitor, 15UF, 15V, 196 D 0281720002
ca Capacitor, 100 PF, 500 V, DM10, 5% 0274740001 cr9 Capacitor, 12 PF, 500V, DM10, 5% 0260280003
cs Capacitor, 2PF, 500V, DM10 0259710008 cso Capacitor, 15PF, 500V, DM10,5% 0259950009
cs Capacitor, 200PF, 500V, DM10, 5% 0293050007 csl Capacitor, 82 PF, 300V, CD6, 5% 0266520006
c? Capacitor, 200 PF, 300V, CD7, 5% 0287150003 c82 Capacitor, 2PF, 500 V, DM10 0259710008
cs Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 c83 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
c9 Capacitor, 100 PF, 500 V, DM10, 5% 0274740001 cga Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002
cio Capacitor, 680 PF, 100V, CD7, 5% 0284280003 cas Capacitor, 100PF, 500V, DM10, 5% 0274740001
ci1 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 c86 Capacitor, 1PF, 500V, DM10 0260160008
Cl2 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 cs/ Capacitor, 0.0 1 UF, 50V, W5 R, 20% 0281730008
c13 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 ces Capacitor, 0,01 UF, 50V, W5 R, 20% 0281730008
cl4 Capacitor, 1PF, 500V, DM10 0260160008 c89 Capacitor, 0.01 UF, 50V, WS R, 20% 0281730008
Cls Capacitor, 20 PF, 500 v, DM10, 5% 0260420000 c90 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
cle Capacitor, 100 PF, 500V, DM10,5% 0274740001 cal Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
&1 Capacitor, 47PF, 500V, DM10, 5% 0294960007 c92 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
cig Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 €93 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008
c19 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 o4 Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008
c20 Capacitor, 18PF, 500V, DM10, 5% 0260300004 c95 Capacitor, 150PF, 500V, DM10, 5% 0293430004
c21 Capacitor, 1PF, 500V, DM10 0260160008 c96 Capacitor, 120PF, 500V, DM10, 2% 0292880006

G Capacitor, 33PF, 300V, CD6,5% 0286860007 Gh? Not used
c23 Capacitor, 39PF, 500V, DM10,5% 0293290008 cog Capacitor, 100PF, 500V, DM10, 5% 0274740001
c24 Capacitor, 150PF, 500V, DM10, 5% 0293430004 a9 Capacitor, 200PF, 500V, DM10, 5% 0293050007

c2s Not used €100 | Not used
c26 Not used Clel | Capacitor, 18PF, 500V, DMI10, 5% 0260300004
(e 7] Not used CRI1 Diode, Hot Carrier MBD-102 0405280009
c28 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 CR2 Diode, Hot Carrier MBD-102 0405280009
c29 Capacitor, 24 PF, 500V, DM10, 5% 0290060001 CR3 | Diode, Hot Carrier MBD-102 0405280009
G Not used CR4 Diode, Hot Carrier MBD-102 0405280009
GaR Capacitor, 0.1 UF, 50V, X7R, 20% 0281610002 CRS Diode, Signal, Sil. 1N4454 0405270003
c3? Capacitor, 0.01UF, 50V, W5 R 20% 0281730008 CR6 Diode, Varicap MV2106 0405310005
c33 Capacitor, 0.1 UF, 50V, X7R, 20% 0281610002 o= Diode, Varicap MV2106 0405310005
34 Capacitor, 0.01 UF, 50V, W5 R, 20% | 0281730008 CR8 Diode, Signal, Sil. 1N4454 0405270003
e ] Capacitor, 33PF, 500V, DM10, 5% 0260780006 CRY Diode, Signal, Sil. 1 N4454 0405270003
c36 Capacitor, 0.01UF, 50V, W5 R, 20% 0281730008 CR10 | Diode, Signal, Sil. 1N4454 0405270003
FREoE] Capacitor, 100 PF, 500 V, DM16, 5% 0274740001 CRIL | Diode, Signal, Sil. 1N4454 0405270003
R38 Capacitor, 0.01 UF, 50V, W5 R, 20% 4281730008 CRI2 Diode, Signal, Sil. 1N4454 0405270003
R39 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 CR13 | Diode, Signal, Sil. 1N4454 0405270003
R&Q Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 CR4 | Diode, Signal, Sil. 1N4454 0405270003
R11 Capacitor, 0.01 UF, 50 V, W5 R, 20% 0281730008 CR15 | Diode, Signal, Sil. 1N4454 0405270003
caz Capacitor, 62PF, 500V, DMI10, 5% 0283010002 Ll Inductor, Var, 0.68 UH 0647900009
foXi Capacitor, 560 PF, 100V, CD7, 5% 0285690001 L8 Inductor, Var, 0.68 UH 0647900009
cha Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 L3 Inductor, Var, 0.68 UH 0647900009
cas Capacitor, 680 PF, 100V, CD7, 5% 0284280003 La Inductor, Molded, 22 UH, 5% 0650000005
cag Capacitor, 24 PF, 500V, DM10, 5% 0290060001 L5 Inductor, Var, 1.00 UH 0647910004
caj Capacitor, 100PF, 500V, DM10, 5% 0274740001 L6 Inductor, Molded, 4.7 UH, 5% 0651910005
cas Capacitor, 200 PF, 500 V, DM10, 5% 0293050007 17 Inductor, Var, 0.18 UH 0674890003
ca9 Capacitor, 120 PF, 500V, DM10, 2% 0292880006 L8 Inductor, Var, 0.18 UH 0674890003
€50 Capacitor, 470PF, 100V, CD7, 5% 0285570005 Ly Inductor, Molded, 6.8 UH, 5% 0659210002
@571 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 Lo Inductor, Molded, 2.2UH, 10% 0659710005
cs2 Capacitor, 0.5PF, 500V, NPO 0281740003 L1l Inductor, Molded, 8.2 UH, 5% 0652060005
cs3 Capacitor, 12PF, 500V, DM10, 5% 0260280003 L2 Inductor, Molded, 22 UH, 5% 0650000005
cs4 Capacitor, 0.5 PF, 500V, NPO 0281740003 L13 Inductor, Var, 1.00 UH 0647910004
css Capacitor, 10 PF, 500 V, DM10 0259830003 L14 inductor, Molded, 22 UH, 5% 0650000005
C56 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 L1s Inductor, Molded, 22 UH, 5% 0650000005
G617 Capacitor, 56 PF, 500V, DM10, 5% 0293170002 Ll6 Inductor, Moided, 4.7 UH, 5% 0651910005
Cc58 Capacitor, 180PF, 500V, DM10, 5% 0294100008 L7 Inductor, Var, 0.18 UH 0647890003
C59 Capacitor, 0.01 UF, S0V, WSR, 20% 0281730008 18 Inductor, Molded, 0.68 UH, 5% 0649030001
c60 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 L19 Inductor, Molded, 4.7 UH, 5% 0651910005
c61 Capacitor, 5 PF, 500 v, DM10, 5% 0261190008 L20 inductor, Var, 0.18 UH 0647890003
c62 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 L21 Inductor, Var, 0.18 UH 0647890003
C63 Capacitor, 0.01 UF, 50V, W5R, 20% 0281730008 L2 Inductor, Var, 5.60UH 0647880008
c64 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 23 Inductor, Var, 1.00 UH 0647910004
c65 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 L24 Inductor, Molded, 22 UH, 5% 0650000005
C66 Capaltor, 270 PF, 300V, DM10, 5% 0294600001 L2s Inductor, Var, 0.18 UH 0647890003
c67 Capacitor, 18PF, 500V, DM10, 5% 0260300004 L26 Inductor, Molded, 4.7 UH, 5% 0651910005
Cc68 Capacitor, 100PF, 500V, DM10, 5% 0274740001 27 Inductor, Molded, 0.18UH, 10% 0651890004
c69 Capacitor, 680PF, 100V, CD7, 5% 0284280003 L28 Inductor, Molded, 3.3 UH, 5% 0658920006
c70 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 L29 Inductor, Molded, 0.18 UH, , 10% 0651890004
c71 Capacitor, 20 PF, 500V, DM10, 5% 0260420000 L30 Inductor, Molded, 0.68 UH, 5% 0659030001
cr2 Capacitor, 20 PF, 500V, DMI10, §% 0260420000 L31 Inductor, Molded, 0.56 UH, 5% 0649530004
(<3 Capacitor, 0.01 UF, 50V, W5 R, 20% 0281730008 L32 Inductor, Molded, 3.3 UH, 5% 0659820006
C74 Capacitor, 15PF, 500V, DM10, 5% 0259950009 L33 Inductor, Molded, 4.7 UH, 5% 0651910005

REF SUNAIRT
SYMBOL CONEREETTON PART NO. !
L34 Inductor, Moided, 0.22 UH, 5% 0650620003
H8i5 Inductor, Molded, 4.7 UH, 5% 0651910005
L36 inductor, Var, 0.18 UH 10647890003
Ladal, Inductor, Molided, 2.7 UH, 5% 0652180001
L8 Inductor, Moided, 4.7 UH, 5% 0651910005
Ql Transistor, NPN, Si. 2N4124 0448010003
Q2 Transistor, NPN, Si. 2N4124 0448010003
Q3 Transistor, NPN, Si. 2N4124 0448010003
Q4 Transistor, N-CH, Fet MFE122 10448030004
Qs Transistor, NPN, Si. 2N5179 0405130008
(&3 Transistor, NPN, Si. 2N5179% 0405130008
Q/ Transistor, NPN, Si, 2N5179 0405130008
Qs Transistor, N-CH, Fet MFE122 0448030004
Q9 Transistor, N-CH, Fet MFE120 0448000008
Qlo Transistor, NPN, Si. 2N5179 0445130008
Qll Transistor, N-CH, Fet MFE122 0448030004
R1 Resistor, 33K, 10%, 1/4W 0177920009
4 Resistor, 10K, 10%, 1 4W 0170410005
R3 Resistor, 1K, 10%, 1 /4W 0171560001
R4 Resistor, 150, 10%, 1 /4W 0172730007
RS Resistor, 2.2K, 5%, 1/4W 0178070009
RE Resistor, 3.3K, 10%, 1 /4W 0170890007
R? Resistor, 100K, 10%, 1 AW 0170390004
Re Resistor, 150, 10%, 1 AW 0172730007
RY Resistor, 120K, 10%, 1 /AW 0175100004
R10O Resistor, 47K, 10%, 1 AW |0171060003
R} Resistor, 22K, 5%, 1 /AW 0172230004
R12 Resistor, 220K, 10%, 1 /4W 0177780002
R13 Resistor, 100, 6%, 1 AW 0171180003
R14 Resistor, 22K, 5%, 1 /AW 0172230004 |
5 Resistor, 220, 10%, 1 AW 0171320000
R16 Resistor, 560, 5%, 1 /4W 0183200004
R17 Resistor, 470, 5%, 1 AW 0184110009
R1E& Resistor, 820, 10%, 1 /4W 0178210005
(S0 Resistor, 82, 10%, 1 AW 0184610001
R&® Resistor, 220K, 10%, 1 /AW 0177780002
Ral Resistor, 56, 10%, 1 /AW 0174290004
e Resistor, 22, 10%, 1/4W 0192630001
253 Resistor, 8. 2K, 10%, 1 /4W 0131620006‘
R24 Resistor, 3.9K, 10%, 1 AW 0178830003
L Resistor, 10K, 10%, 1 /4W |01704]0005
=] Resistor, 4.7K, 5%, 1 /AW I0170770001
R2T Resistor, 10K, 10%, 1 /AW 0170410005
R2% Resistor, 6 .8K, 5%, 1 /AW 0174810008
RIS Resistor, 1.2K, 10%, 1 AW 0181860007
Rsh Resistor, 4 7K, 5%, 1 AW 0170770001
] Resistor, 220, 10%, 1 AW 0171320000
Ru2 Resistor, 220K, 10%, 1 4W 0177780002
2 1 Resistor, 22,10%, 1 /AW 0192690001
Ru4 Resistor, 150, 10%, 1 /4W 0172730007
R35 Resistor, 12K, 10%, 1 AW 0183180003
R3¢ Resistor, 4.7K, 5%, 1 AW 0170770001
R37 Resistor, 1K, 10%, 1 /AW 0171560001
R38 Resistor, 6.8 K, 5%, 1 AW 0174810008
R39 Resistor, 220, 10%, 1 /4W 0171320000
R340 Resistor, 10K, 10%, 1 /4w 0170410005
R4 1 Resistor, 6 8K, 5%, 1 4W 0174810008
R42 Resistor, 6 8K, 5%, 1 /4W 0174810008
R43 Resistor, 3.9K, 10%, 1 AW 0178830003
R44 Resistor, 8.2K, 10%, 1 4 W 0181620006
R45 Resistor, 22, 10%, 1 /AW 0192690001
R46 Resistor, 220, 10%, 1/4W 0171320000
R47 Resistor, 220K, 10%, 1 AW 0177780002
R48 Resistor, 22K, 5%, 1 /AW 0172230004
R49 Resistor, 220K, 10%, 1 /4W 0177780002
RS0 Resistor, 47K, 10%, 1 AW 0171060008
RS51 Resistor, 150, 10%, 1/4W 0172730007
R52 Resistor, 220, 10%, 1 /AW 0171320000
R53 Resistor, 10K, 10%, 1 /4W 0170410005
R54 Pot., 500, 20%, 1 2W, PC Mount 0345980000
RSS Resistor, 10K, 10%, 1 AW 170410005
R56 Resistor, 1K, 10%, 1 AW 0171560001
RS7 Resistor, 22, 10%, 1/4W 0192690001
RS8 Resistor, 470,5%, 1 AW 0184110009
RS9 Resistor, 220, 10%, 1 AW 0171320000

[ SUNAIR GSB-900SC
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REF SUNAIR
SYMBOL Clke RIGTIRA! PART NO.
- Resistor, 68,10%, 1 /AW 0187960003
w6 | Resistor, 100, 5%, 1 4 W 0171180003
- Resistor, 180, 10%, 1 /4 W 0175220000
g Resistor, 22, 10%, 1 /4W 0192690001
- Resistor, 12K, 10%, 1 AW 0183180003
- Resistor, 220, 10%, 1 /AW 0171320000
b Resistor,, 22, 10%, 1 /4 W 0192690001
=T Resistor, 3.3K, 10%, 1/4W 0170890007
R Resistor, 1.5K, 10%, 1/4W 0172470005
e Resistor, 1.8K, 10%, 1/4W 0178190004
wr Resistor, 22K, 5%, 1 AW 0172230004
Resistor, 100K, 10%, 1 /AW 0170390004
=18 | Resistor,22,10%, 1 AW 0192690001
il Resistor,22,10%, 1AW 0192690001
His Resistor, 100, 5%, 1 AW 0171180003'
{ HiE Resistor, 100, 5%, 1 AW 0171180003
Wik Resistor, 100, 5%, 1 /4W 0171180003
] Transformer 5024110307'
| I3 Transformer 5024110307
| ™ Transformer 5024111401'
IC Linear CA3053 0448060001
i IC Linear CA3053 0448060001
IC Linear CA3053 0448060001
I Vi Crystal, 21.0000 MHz, HC-18U 5024080301
‘ i Crystal, 80.7500 MHz, HC-18U 5024080408
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5024100093R PC ASSY VHF VCO

REF SUNAIR REF N

SsYmBOL DESCR LGN PART NO. SYMBOL Y Pi\l';zTAr"cg.
PC ASSY VHF DIVIDER 5024090098 R38 Resistor, 2.2K, 5%, 1 /4 W 0178070009

Cc1 Capacitor, 0.01 UF, 25V, X5S 0281620008 R39 Resistor, 2.2 K, 5%, 1 /4W 0178070009

c2 Capacitor, Feed Thru, 1500PF, 500V [ 0281760004 R40 Resistor, 1K, 10%, 1/4W 0171560001

c3 Capacitor, Feed Thru, 1500PF,500V | 0281760004 R4 1 Not used

ca Capacitor, Feed Thru, 1500PF, 500V | 0281760004 R42 Resistor, 68, 10%, 1 /4W 0187960003

cs Capacitor, Feed Thru, 1500PF, 500V | 0281760004 R43 Resistor, 68, 10%, 1 AW 0187960003

Cc6 Capacitor, Feed Thru, 1500PF, 500V | 0281760004 R44 Resistor, 68,10%, 1/4W 0187960003

c? Capacitor, Feed Thru, 1500PF, 500V | 0281760004 R45 Resistor, 68, 10%, 1 /4W 0187960003

cs Capacitor, Feed Thru, 1500PF, 500V | 0281760004 R46 Resistor, 68, 10%, 1 /AW 0187960003

c9 Capacitor, Feed Thru, 1500PF, 500V 0281760004 R47 Resistor, 68, 10%, 1 /AW 0187960003

clo Capacitor, Feed Thru, 1500PF, 500V | 0281760004 R48 Resistor, 68, 10%, 1 /4W 0187960003

GI Capacitor, Feed Thru, 1500PF, 500V | 0281760004 R49 Resistor, 68, 10%, 1 /AW 0187960003

C12 Capacitor, Feed Thru, 1500PF, 500V | 0281760004 RS0 Resistor, 68, 10%, 1/4W 0187960003

Gis3 Capacitor, Feed Thru, 1500PF, 500V 0281760004 RS1 Resistor, 68, 10%, 1/4W 0187960003

cl14 Not used RS2 Resistor, 22 M, 10%, 1 /4W 0180950002

G5! Capacitor, 47PF, 500V, DM10, 5% 0294960007 RS 3 Resistor, 1K, 10%, 1 /4W 0171560001

Cle Capacitor, 0.01 UF, 25V, X55 0281620008 TRL Test Point, White 0753640007

c17 Capacitor, 6.01 UF, 25V, X5$ 0281620008 ut IC Digital SN7400N 0448070006

Cc18 Capacitor, 0.01 UF, 25V, X55 0281620008 u2 IC Digital SN74S112N 0448450003

Cl9 Capacitor, 0.01 UF, 25V, X55 0281620008 U3 IC Digital 74 LS196 N Selected 0448250004

c20 Capacitor, 3.3UF, 35V, 196D 0281680001 ud IC Digital SN7401N 0448230003

cet Capacitor, 0.01 UF, 25V, X5S 0281620008 s IC Digital SN7400N 0448070006

[e-24 Capacitor, 0.01 UF, 25V, X5S 0281620008 U6 IC Digital 74 LS196 N Selected 0448250004

c23 Capacitor, 0.01 UF, 25V, X5S 0281620008 137 IC Digital SN7476 N 0448240009

cza Capacitor, 0.01 UF, 25V, X5S 0281620008 g IC Digital SN7400N 0448070006

(0 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 [o1) IC Digital SN7430N 0448110008

con Capacitor, 100 PF, 500 V, DM10, 5% 0274740001 | Ulo IC Digital SN74H72 N 0448090007

g Diode, Signal, Sil. 1 N4454 0405270003 | ULl iC Digital SN7476N | 0448240009

n Diode, Signal, Sil. 1N4454 0405270003 ULz IC Digital MC4044P 0448100002

L Inductor, Molded, 22 UH, 5% 0650000005 uls IC Digital SN7400N 0448070006

w tnductor, Molded, 22 UH, 5% 0650000005 Wire Kit, VHF Divider Assy. 5024090004

1 Inductor, Molded, 15 UH, 5% 0659070006 PCB Wire Divider 5024090009

Ql Transistor, NPN, Si2N5179 0445130008 Bracket, Feedthru 5024090403

Q2 Transistor, NPN, Si 2N5179 0445130008 :

Q3 Transistor, NPN, Si 2N4124 0448010003 @ 08

Qs Transistor, PNP, Si 2N4126 0448020009 HSEC

Qs Transistor, NPN, Si 2N4124 0448010003 = c

R1 Resistor, 56, 10%, 1 AW 0174290004 3.8y

R2 Resistor, 100, 5%, 1 4 W 0171180003 _'__i

R3 Resistor, 820, 10%, 1 /4W 0178210005 f

R4 Resistor, 470, 10%, 1 /AW 0172610001 oY

RS Resistor, 1K, 10%, 1/4W 0171560001

R6 Resistor, 330, 5%, 1/4W 0170910008 ul ~ - AU SEC

R7 Resistor, 100, 5%, 1 /4W 0171180003

R8 Resistor, 2.7K, 10%, 1 AW 0186670001

R9 Resistor, 1K, 10%, 1/4W 0171560001 @

R10 Resistor, 1 K, 10%, 1 /4W 0171560001 8 USEC

RI11 Resistor, 22, 10%, 1 AW 0192690001

R12 Resistor, 22, 10%, 1 /AW 0192690001 § T e

R13 Resistor, 1K, 10%, 1/4W 0171560001 g4y 35y 3.5v

R14 | Not used I Iy 15

R15 Resistor, 1 K, 10%, 1/4W 0171560001 2 L_T

R16 Resistor, 1 K, 10%, 1/4W 0171560001 oy C4v 4 0.4V

R17 Resistor, 2.2K, 5%, 1 /AW 0178070009 ) ace 20

R18 Resistor, 1 K, 10%, 1/4W 0171560001 nSEC 2 TasEC

R19 Resistor, 1K, 10%, 1/4W 0171560001

R20 Resistor, 1K, 10%, 1 /4W 0171560001 @

R21 Resistor, 1K, 10%, 1 /AW 0171560001 200

R22 Resistor, 1K, 10%, 1 /4W 0171560001 nSEC

R23 Resistor, 1K, 10%, 1/4W 0171560001 T 0

R24 Not used

R25 Not used 3y 35V

R26 Resistor, 1K, 10%, 1 /4W 0171560001 v

R27 Resistor, 2.2K, 5%, 1 /AW 0178070009 =S oC 2

R28 Resistor, 2.2K, 5%, 1 /AW 0178070009

R29 Resistor, 2.2K, 5%, 1/4W 0178070009 Gav -

R30 Resistor, 2.2 K, 5%, 1 AW 0178070009 —EC

R31 Resistor, 2.2K, 5%, 1 /AW 0178070009

R32 Resistor, 2.2K, 5%, 1 /AW 0178070009

R33 Resistor, 2.2K, 5%, 1 AW 0178070009 V.H.F. Divider Waveforms (]A4A4)

R34 Resistor, 2.2K, 5%, 1 AW 0178070009 )

R35 Resistor, 2.2 K, 5%, 1 /AW 0178070009 Frequency Dials At 00000.0 k Hz

R36 Resistor, 2.2K, 5%, 1 /AW 0178070009

R37 Resistor, 1K, 10%, 1 /4W 0171560001
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5024100093R PC ASSY VHF VCO

5024100093R PC ASSY VHF VCO -

REF SUNAIR REF SUNAIR “ - A - -
SYMBOL BESCRIENION PART NO. || SYmBOL DESCRIPTION PART NO. ' I
!
i L
PC ASSY VHR VCO 5024100093 CR13 | Diode, Hot Carrier 0405280009 " Lee
@ Capacitor, 0.01UF, 50V, X7R, 20% 0281610002 CR14 | Diode, Hot Carrier 0405280009 A i o ‘l
[ Capacitor, 47 UF, 20V, 196D 0281700001 J1 Connector, RF, Subminiature 0753670003 . ' -
c3 Capacitor, 470PF, 100V, CD7, 5% 0285570005 L1 Inductor, Var, VDC 5024100701 i .‘ o
c4 Capacitor, 470 PF, 100V, CD7, 5% 0285570005 L2 Inductor, Moided, 2.2 UH, 10% 0659710005 h""
cs Capacitor, 470PF, 100V, CD7, 5% 0285570005 L3 Inductor, Molded, 10 UH, 5% 0659570009 »
e Capacitor, 470PF, 100V, CD7, 5% 0285570005 L4 Inductor, Var, VCO 5024100008 'ﬁ E -‘
@ Capacitor, 0,01 UF, 50V, Mylar 0281560005 LS Inductor, Moided, 2.2 UH, 10% 0659710005 2 B .
cs Capacitor, .033 UF, 50V, Mylar 0281770000 Lb Inductor, Molded, 10 UH, 5% 0659570009 - '( W
(c"] Capacitor, .33 UF, 35V, 196D 0281650004 L Inductor, Var, VCO 5024100905 - =8
clo Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 L8 Inductor, Molded, 10 UH, 5% 0659570009 ' —r
(c B} Capacitor, 22 UF, 15V, 196 D 0281690006 L9 Inductor, Molded, 2.2UH, 10% 0659710005 - ._ ?
(51 Capacitor, 150 PF, 500V, DM10, 5% 0293430004 L0 Inductor, Molded, 2.2 UH, 106% 0659710005 _
Cia Capacitor, 150 PF, 500V, DM10, 5% 0293430004 L1 Inductor, Air Wound, VCO .125D 5024101201 — il
cia Capacitor, 150 PF, 500V, DM10,5% 0293430004 L2 Inductor, Var, VCO 5024100603 - :
chs Capacitor, 150 PF, 300V, CD7,5% 0280900007 L13 Inductor, Air Wound, VCO 250D 5024101308 new - .x. -
cle Capacitor, 2-8 PF, 200V, NPO 0284300004 L4 Inductor, Molded, 2.2 UH, 10% 0659710005 ' "l’ ey £ il
ciw Capacitor, 3.3UF, 35V, 196D 0281680001 L1s Inductor, Molded, 0.27 UH, 5% 0649390008 — - —
cis Capacitor, 150 PF, 500V, DM10, 5% 0293430004 Ql Transistor, PNP, Si. 2N4126 0448020009 - -
() Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 Q2 Transistor, PNP, Si. 2N412§ 0448020009
cply Capacitor, 7PF, 500V, DM10 0292400004 Q3 Transistor, PNP, Si. 2N4126 0448020009 - -
e 1 | capacitor, 5PF, 500V, DM10 0261190008 Q4 Transistor, PNP, Si. 2N4126 0448020009 REF - s R DR I
G | capacitor, 100 PF, 500 v, DM10, 5% 0274740001 Qs Transistor, PNP, Si. 2N4126 0448020009 l SNMEDL DESCRIPTION bt
&1 Capacitor, 150PF, 500V, DM10, 5% 0293430004 Qs Transistor, N-CH, FET MFE120 0448000008 - e ——— - i
A Capacitor, 150PF, 500V, DMI10, 5% 0293430004 Q7 Transistor, N-CH, FET MFE120 0448000008 o3 iResismr',‘_-,K'B.;‘l/‘,w 0170770001 1 ¥V e
=L Capacitor, 150 PF, 500V, DM10, 5% 0293430004 Qs Transistor, N-CH, FET MFE120 | 0448000008 mai  |Resistor, 27,10%, 1AW 0172590001 = - r 4
&L Capacitor, 150 PF, 300 V, CD7,5% 0280900007 Q9 | Transistor, NPN, Si, 2N5179 0445130008 @d) ) Resistor, 4.7 K, 5%, 1 /4W 10170770001 - |
2 Capacitor, 3-15PF, 200V, N650 0285710001 Q10 | Transistor, NPN, Si.2NS179 0445130008 " Resistor, 47 K, 10%, 1 /AW 0171060008 3 4 -
il Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 Qll Transistor, NPN, Si. 2N5179 0445130008 " Resistor, 1K, 10%, 1 AW 10171560001 e 7 ~ - of
ca¢  !capacitor, 3.3UF, 35V, 196D 0281680001 Q12 Transistor, NPN, Si. 2N5179 0445130008 , 60 Resistor, 100K, 10%, 1 /4W 0170390004 P
ci Capacitor, 150PF, 500V, DM10, 5% 0293430004 R1 Resistor, 27, 10%, 1 /AW 0172590001 ! i Resistor, 220, 10%, 1 AW 0171320000
ol Capacitor, 7PF, 500V, DM10 0292400004 R2 Resistor, 100,5%, 1 AW 0171180003 - Resistor, 10, 5%, 1 /4 W 0177160004 |
("} Capacitor, 18 PF, 500V, DM10, 5% 0260300004 R3 Resistor, 1.8K, 10%, 1 /4W 0178190004 RS3 Resistor, 6.8 K, 5%, 1 /AW 0174810008 i |
cin Capacitor, 100PF, 500V, DM10,5% 0274740001 R4 Resistor, 5.6 K, 10%, 1 /AW 0180360008 RS54 Resistor, 3.3K, 10%, 1 /4W 0170890007 ‘ I 28R § 8L S ,.Ii € " "
C34 Capacitor, 150PF, 500V, DM10,5% 0293430004 R5 Resistor, 560, 5%, 1 /AW 0183200004 R55 Resistor, 1.8 K, 10%, 1/4W 0178190004 ! AR [
(GHl5) Capacitor, 150 PF, 500 V, DM10, 5% 0293430004 R6 Resistor, 180, 10%, 1 /4W 0175220000 RS6 Resistor, 220, 10%, 1/4W 0171320000 — e
c36 Capacitor, 150 PF, 500V, DM10, 5% 0293430004 R7 Resistor, 1.8K, 10%, 1 /AW 0178190004 Q67 Resistor, 6.8K,5%, 1 /AW 0174810008
c37 Capacitor, 150 PF, 300V, CD7, 5% 0280900007 RS Resistor, 5.6 K, 10%, 1 AW 0183060008 RS 8 Resistor, 3.3 K, 0%, 1 /AW 0170890007
Cc38 Capacitor, 3-15PF, 200V, N650 0285710001 RS Resistor, 560, 5%, 1/4W 0183200008 RS9 Resistor, 1 8K, 10%, 1 /4W 0178190004
c39 Capacitor, 3.3UF, 35V, 196D 0281680001 R10 Resistor, 180, 10%, 1 AW 0175220000 R60 Resistor, 27, 10%, 1 /AW 0172590001
ca0 Capacitor, 150PF, 500V, DM10,5% 0293430004 R11 Resistor, 1.8K, 10%, 1 AW 0178190004 R6 1 Resistor, 10, 5%, 1 /4W 0177160004
cal Capacitor, 7 PF, 500 V, DM10 0292400004 R12 Resistor, 4.7K, 5%, 1 /AW 0170770001 R6 2 Resistor, 220, 10%, 1 /AW 0171320000 i
ca2 Capacitor, 18 PF, 500V, DM10, 5% 0260300004 R13 Resistor, 4.7K, 1 /AW 0170770001 R63 Resistor, 22, 10%, 1 AW 0192690001
[oL¥] Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R14 Resistor, 1.8K, 10%, 1 /AW 0178190004 R64 Resistor, 100, 5%, 1 /4W 0171180003
Cas Capacitor, 100 PF, 500V, DM10,5% 0274740001 R1§ Resistor, 4.7K, 5%, 1/4W 0170770001 R65 Resistor, 100, 5%, 1 /AW 0171180003
cas Capacitor, 0.01 UF, 25V, X5S 0281620008 R16 Resistor, 4.7K, 5%, 1 /AW 0170770001 T Transformer 5024111401 1
Ca6 Capacitor, 18PF, 500V, DMI10, 5% 0260300004 R17 Resistor, 1 .8 K, 10%, 1 /4W 0178190004 Washer, Spiit Nu. 4 0500020001 |
cay Capacitor, 0.01 UF, 25V, XSS 0281620008 R18 Resistor, 4.7K, 5%, 1 AW 0170700001 Washer, Flat Nd. 4 .281 OD 0500180008
23] Capacitor, 3.3PF, 1000V, NPO 0262240009 R19 Resistor, 4.7K, 5%, 1/4W 0170770001 Screw, PH440°x 7/8 Lg. 0500850143
ca9 Capacitor, 0.01 UF, 25V, X585 0281620008 R20 Resistor, 13.7K, 1%, 1/8W 0196230004 Washer, Flat .120 1D .1300D 0517860007
cs0 Capacitor, 6 PF, 1000V, NDO 0250360004 R21 Resistor, 13.7K, 1%, 1 /8W 0196230004 Wire, Buss No. 22 DNP 0589040006
csi Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R22 Resistor, 6 .81K, 1%, 1 /8W 0196350000 )
cs2 Capacitor, 150 PF, 500V, DM10,5% 0293430004 R23 Resistor, 3.3K, 10%, 1 AW 0170890007
513 Capacitor, 0.01 UF, 25V, X5S 0281620008 R24 Resistor, 1K, 10%, 1 /AW 0171560001
csa Capacitor, 150 PF, 500V, DM10, 5% 0293430004 R25 Resistor, 475, 1%, 1 /8W 0196610001 x
(G55 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R26 Resistor, 10K, 10%, 1 /AW 0170410005 S
Cs6 Capacitor, 100PF, 500V, DM10,5% 0274740001 R27 Resistor, 2670, 1%, 1/8W 0196730007
cs7 Capacitor, 150 PF, 500V, DM10,5% 0293430004 R28 Resistor, 27, 10%, 1 /AW 0172590001
cs8 Not used R29 Resistor, 4.7K, 5%, 1 /AW 0170770001
C59 Capacitor, 0.01 UF, 25V, X55 0281620008 R30 Resistor, 27, 10%, 1 /AW 0172590001
C60 Capacitor, 150 PF, 500V, DM10, 5% 0293430004 R31 Resistor, 4.7K, 5%, 1/4W 0170770001
CR1 Diode, Signal, Sil. 1N4454 0405270003 R32 Resistor, 100K, 10%, 1/4W 0170390004
CR2 Diode, Signal, Sil. 1N4454 0405270003 R33 Resistor, 47K, 10%, 1 /AW 0171060008
CR3 Diode, Varicap MV2104 0405330006 R34 Resistor, 1K, 10%, 1 /AW 0171560001
CR4 Diode, Varicap MV2104 0405330006 R3S Resistor, 220, 10%, 1 /AW 0171320000
CRS Diode, Hot Carrier 0405280009 R36 Resistor, 27,10%, 1 /AW 0172590001
CR6 Diode, Hot Carrier 0405280009 R37 Resistor, 4.7K, 5%, 1/4W 0170770001
CR7 Diode, Varicap MV 2104 0405330006 R38 Resistor, 27, 10%, 1 /AW 0172590001
CR8 Diode, Varicap MV 2104 0405330006 R39 Resistor, 4.7K, 5%, 1/4W 0170770001
CR9 Diode, Hot Carrier 0405280009 R40 Resistor, 100K, 10%, 1 /AW 0170390004
CR10 |Diode, Hot Carrier 0405280009 R41 Resistor, 47K, 10%, 1/4W 0171060008
CR11 |Diode, Varicap MV2103 0405320001 R4 2 Resistor, 1K, 10%, 1 /AW 0171560001
CR12 |Diode, Varicap MV2103 0405320001 R43 Resistor, 220, 10%, 1 /4W 0171320000
R44 Resistor, 27, 10%, 1 /AW 0172590001
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5024100093R PC ASSY VHF VCO

50240115978 PC ASSY MOTHER BD. SYNTH.

REF SUNAIR
o DESCRIGIICE pifﬁ:g. symBoL DESCRIPTION PART NO.
PC ASSY MOTHER BD. SYNTH. 5024011597

] Capacltor,ﬂ.OlUF,ZSV, x5S 0281620008 L Inductor, Moided, 6.8 UH, 10% 0652200001
[ ] Capacltor, 0.01UF, 25V, x5S 0281620008 (L) Inductor, Moided, 47 UH, 5% 0652680003
@ Capacitor, 0.01 UF, 25V, X55 0281620008 Ql Transistor, PNP, SI2N4126 0448020009
ca Capacltor,o.OlUF,ZSV, X5S 0281620008 2 Transistor, NPN, Si. 2N4124 0448010003
o« Capacitor,ZZUF,lSV,l?ﬁD 0281690006 R1 Resistor, 180, 10%, 1/4W 0175220000
(e Capacitor,O.DlUF,25V, x5S 0281620008 L Resistor, 10K, 10%, 1/4W 0170410005
ci Capacitor,22UF,15V.l9GD 0281690006 RS Resistor, 10K, 10%, 1 /AW 0170410005
Cc8 Capacltor,lSUF,lSV,l9SD 0281720002 R4 Resistor, 33K, 10%, 1 /AW 0177920009
€9 Capacitor.47UF,20V.l9GD 0281700001 RS Resistor, 22K, 5%, 1 AW 0172230004
CR1 Diode, Signal, Sil. 1N4454 0405270003 RE Resistor, 47K, 10%, 1 /AW 0171060008
CR2 Diode, Signal, Sil. 1N4454 0405270003 (5. Resistor, 330, 5%, 1 AW 0170910008
CHEB. Diode, Signal, Sil. 1N4454 0405270003 R8 Resistor, 10K, 10%, 1 /4 W 0170410005
CR4 Diode, Signai, Sil. 1N4454 0405270003 R9 Resistor, 3.3K, 10%, 1 /AW 0170890007
CR5 Dlode,SignaI,Sil.lM454 0405270003 R10 Resistor, 22K, 5%, 1 /AW 0172230004
Ji Connector, RF, Subminiature 0753630001 R11 Resistor, 10K, 10%, 1 /AW 0170410005
Li Inductor, Molded, 6.8 UH, 10% 0652200001 Connector, PC, 18 Pin Female 0753610001

Connector, RF, Subminiature 0753630001

Key, Polarized, Connector 0753620006
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5024110099L PC ASSY VHF MIXER

REF SUNAIR REF SUNAIR
SYMBOL T AR PART NO. || SYMBOL DESERIEGION PART NO.
PC ASSY VHR MIXER 5024110099 CR§ Diode, Hot Carrier 0405280009

ci Capacitor, 0.01 UF, 25V, X5S 0281620008 CR7 | Diode, Hot Carrier 0405280009
c2 Capacitor, 0,001 UF, 100V, X5E, 10% | 0282080007 CR8 | Diode, Zener 1N52278 0405250002
c3 Capacitor, 0.01 UF, 25V, X5S 0281620008 CR% | Diode, Hot Carrier 0405280009
] Capacitor, 0.001 UF, 100V, X5E, 10%; | 0282080007 CR10 | Dlode, Hot Carrier 0405280009
cs Capacitor, 2000PF, 500V, DM19,2% | 0281410003 CRI11 | Diode, Hot Carrier 0405280009
c6 Capacitor, 3300 PF, 500V, DM19,2% | 0281250006 CR12 | Diode, Hot Carrler 0405280009
c7 Capacitor, 2700 PF, 500V, DM19,2% | 0281240001 CRL3 | Diode, Signal, SiI. 1N4454 0405270003
cs Capacitor, 1500PF, 500V, DM19,2% | 0281270007 CR14 | Diode, Signal, Sil. 1N4454 0405270003
c9 Capacitor, 1800PF, 500V, DM19,2% | 0281300003 FL1 Filter, Crystal, 91,25 MHz 5024110501
clo Capacitor, 75 PF, 500 V, DM15, 2% 0281110000 L1 Inductor, Molded, 6.8 UH, 5% 0659210002
c11 Capacitor, 56 PF, 500 V, DM15, 5% 0274620006 L2 Inductor, Molded, 12 UH, 5% 0652700004
c12 Capacitor, 150 PF, 500V, DM15,5% 0274980002 [ Inductor, Molded, 15 UH, 5% 0659070006
c13 Capacitor, 2400 PF, 500V, DM19, 2% | 0280980001 L4 Inductor, Molded, 8.2 UH, 5% 0652060005
cl4 Capacitor, 3300 PF, 500V, DM19,2% | 0281250006 185 {nductor, Molded, 4.7 UH, 5% 0651910005
@ll5 Capacitor, 1200PF, 500V, DM19,2% |0281030006 L6 Inductor, Molded, 0.22 UH, 5% 0650620003
cl6 Capacitor, 910 PF, 500V, DM19, 2% 0281450005 L7 Inductor, Molded, 0.27 UH, 5% 0649390008 — —
Ci7 Capacitor, 2000PF, 500V, DM19, 2% 0281410003 L8 Inductor, Molded, 4.7 UH, 5% 0651910005 SYMBOL DESCRIPTION e
cig Capacitor, .012 UF, 50 V, Mylar 0281780005 L9 Inductor, Molded, 1.8 UH, 5% 0652440002 )
c19 Capacitor, 20 PF, 500V, DM10, 5% 0260420000 Lo Inductor, Molded, 0.68 UH, 5% 0651770009 R36 | Not used
c20 Capacitor, 100PF, 500V, DM10,5% 0274740001 L11 Inductor, Molded, 0.68 UH, 5% 0651770009 R37 Resistor, 10, 5%, 1 /AW 0177160004
3] Capacitor, 1UF, 50V, 198D 0280910002 L2 Inductor, Molded, 2.2 UH, 5% 0649890001 R38 Resistor, 27, 10%, 1AW 0172590001
o2 Capacitor, 0.01 UF, 25V, X55 0281620008 L13 Inductor, Molded, 2.2 UH, 5% 0649890001 R39 Resistof, 2.2 K, 5%, 1/4 W 0178070008
as3 Capacitor, 0.01UF, 25V, X55 0281620008 L4 Inductor, Molded, 0.82 UH, 5% 0652320007 - Resistor, 100 K, 10%, 1 AW 0170390004
c24 Capacitor, 0.01UF, 25V, X55 0281620008 L1s Inductor, Molded, 0.56 UH, 5% 0649530004 = Resistor, 10K, 10%, 1 /4 W 0170410005
Gas Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 L16 Inductor, Molded, 3.9 UH, 5% 0650480007 R47 | Not used
c26 Capacitor, 0.001UF, 100V, XSE,10% [0282080007 L7 Inductor, Molded, 3.9 UH, §% 0650480007 R43 | Not used
a7 Capacitor, 0.01 UF, 25V, X5S 0281620008 L18 Inductor, Molded, 3.9 UH, 5% 0650480007 - Resistor, 2.7K, 10%, 1 /4W 0186670001
c28 Capacitor, 47 UF, 20V, 196 D 0281700001 L19 Inductor, Molded, 3.9 UH, §% 0650480007 R4S Resistor, 2.7 K, 10%, 1 /AW 0186670001
c29 Capacitor, 47UF, 20V, 196 D 0281700001 20 fnductor, Molded, 3.9UH, 5% 0605480007 R47 Resistor, 470, 10%, 1 /4 W 0172610001
C30 Capacitor, 0.01 UF, 25V, X5S 0281620008 21 Inductor, Molded, 3.9 UH, 5% 0605480007 R4 8 Resistor, 10K, 10%, 1 4 W 0170410005
c31 Capacitor, 0.33UF, 35V, 196D 0281650004 L22 Inductor, Molded, 3.9 UH, §% 0605480007 R49 Resistor, 68,10%, 1 /4W 0187960003
c32 Capacitor, 0.01 UF, 25V, X5S 0281620008 Ql Transistor, NPN, SI, 2N3866 0448140004 RS0 Resistor, 22, 10%, 1 /AW 0192690001
c33 Capacitor, 1 UF, 35V, 196D 0281660000 Q2 Transistor, N-CH, FET 40673 0447450000 RS 1 Resistor, 22 10%, 1 /AW 0192690001
c34 Capacitor, 0.01 UF, 25V, X55 0281620008 Q3 Transistor, NPN, Si. 2N5179 0445130008 T Tramst@mer, Input 5024110706
c3s Capacitor, 0.001 UF, 100V, X7 R, 20% (0281630003 Q4 Transistor, NPN, Si.2N4124 0448010003 T2 Transfarmer 5024111401
ci6 Capacitor, 1 UF, 50V, 198D 0280910002 Qs Transistor, NPN, Si. 2N5179 0445130008 T3 Transi@ mer, RF Amp 5024110803
c37 Capacitor, 220 PF, 500V, DMI15, 5% 0285950002 Qb6 Transistor, N-CH, FET 40673 0447450000 o Tvanstlmer 5024110307
c38 Capacitor, 220 PF, 500V, DM15, 5% 0285950002 Q7 Transistor, N-CH, FET 40673 0447450000 TS Transfcrmer 5024110307
Cc39 Capacitor, 0.01 UF, 25V, X5S 0281620008 Q8 Transistor, NPN, Si. 2N5179 0445130008 T6 Tiiendighdier 5024110901
ca0 Capacitor, 220PF, 500V, DM15, 5% 0285950002 R1 Resistor, 2.2 K, 5%, 1 AW 0178070009 - Induct® 5024110404
ca1 Capacitor, 2-8 PF, 350 V, NPO 0268220000 R2 Resistor, 1. 5K, 10%, 1/4W 0172470005 T8 Inductor 5024110404
c42 Capacitor, 220 PF, 500 V, DM15, 5% 0285950002 R3 Resistor, 27, 10%, 1/4W 0172590001 T9 Transtermer 5024110307
ca3 Capacitor, 220PF, 500 V, DML15, 5% 0285950002 R4 Resistor, 10, 5%, 1 /AW 0177160004 Ti0 Transformer 5024110901
c44 Capacitor, 2 8PF, 350 V, NPO 0268220000 RS Resistor, 120, 10%, 1/4W 0186550006 1 Transtlmer 5024110307
cas Not used R6 Resistor, 10K, 10%, 1 /AW 0170410005 Shield Can 5024111001
ca6 Capacitor, 10 PF, 500 V, DM10 0259830003 R7 Resistor, 47, 10%, 1 /AW 0179360001 Shield Can 5024111109
ca7 Capacitor, 47 PF, 500V, DM10, 5% 0294960007 R3 Resistor, 100K, 10%, 1 /4W 0170390004 Shield San g 5024111206
c48 Capacitor, 0.1UF, 50V, X7 R, 20% 0281610002 R9 Resistor, 820, 10%, 1/4W 0178210005 Shield Can 5024111303
ca9 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R10 Resistor, 820, 10%, 1/4W 0178210005
cs0 Capacitor, 33 PF, 500V, DMI10, 5% 0260780006 R11 Resistor, 1.5K, 10%, 1/4W 0172470005
csl Capacitor, 220PF, 500V, DM15, 5% 0285950002 R12 Resistor, 2.7K, 10%, 1 /AW 0186670001
cs2 Capacitor, 0.01 UF, 50V, X7 R, 20% 0281610002 R13 Resistor, 2.7K, 10%, 1 /AW 0186670001
cs3 Capacitor, 0.01 UF, 50V, X7R, 20% 0281610002 R14 Resistor, 560, 5%, 1/4W 0183200004
cs4 Capacitor, 0.01UF, 50V, X7 R, 20% 0281610008 R1S | Resistor, 220,10%, 1/aW 0171320000
Cs5 Capacitor, 10PF, 500 v, DM10 0259830003 R16 Pot., 500,20%, 1 2W, PC Mount 0345980000
cs6 Capacitor, 47 PF, 500V, DM10, 5% 0294960007 R17 | Resistor, 560,5%, 1/4W 0183200004
cs7 Capacitor, 33PF, 500V, DM140, 5% 0260780006 R18 Resistor, 1.2, 10%, 1 4W 0181860007
cs58 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R19 Resistor, 4.7K, 5%, 1 4W 0170770001
c59 Capacitor, 0.1 UF, 50V, X7 R, 20% 0281610002 R20 | Resistor, 6.8K,5%,1/4W 0174810008
C60  [Capacitor, 220 PF, 500 Vv, DM15, 5% 0285950002 R21 Resistor, 1K, 10%, 1/4W 0171560001
cs1 Capacitor, 220 PF, 500 v, DM15, 5% 0285950002 R22 | Not used
c62 Capacitor, 250 PF, 500 v, DMI5, 2% 0281100004 R23 | Not Used
c63 Capacitor, 43PF, 500V, DM10, 5% 0260800007 R24 | Not used
ce4 Capacitor, 430 PF, 500 V, DM15, 5% 0289590001 R25 Resistor, 470, 10%, 1 4 W 0172610001
c65 Capacitor, 130 PF, 500V, DM15, 2% 0281010005 R26 | Not used
c66 Capacitor, 200 PF, 500 V, DM1S, 5% 0258040009 R27 Resistor, 2.7K, 10%, 1 /4W 0186670001
c67 Capacitor, 220 PF, 500V, DM15, 5% 0285950002 R28 | Resistor, 2.7K, 10%, 1 /4W 0186670001
c68 Capacitor, 220 PF, 500V, DMIS, 5% 0285950002 R29 Resistor, 56, 10%, 1/4W 0174290004
cs9 Capacitor, 220 PF, 500 V, DM15, 5% 0285950002 R30 | Resistor, 2.2K, 5%, 1/4W 0178070009
CR1  |Diode, Signal, Sil. 1N4454 0405270003 R31 Resistor, 10K, 10%, 1/4wW 01704100<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>