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TRAINING PROGRAMS

Sunair offers Training Programs of varying lengths to cover operation,
service, and maintenance of all Sunair manufactured equipment. Up to
eight technicians can be accomodated in these programs.

For more information, contact:

Product Services/Training Supervisor
Sunair Electronics, Inc.

3101 S.W. Third Avenue

rort Lauderdale, Florida  33315-3389.
U.S.A.

Telephone: (305) 525-1505
Telex: 51-4443
Cable: Sunair FTL




~ . IN CASE OF DIFFICULTY

If”ybufféuhé1r:EiéCtrohacs, Inc. equipment, develops a malfunction,
p]ease fo!?ow the steps out]1ned below to expedite your equ1pment

TNote a¥1 of the symtoms of the problem, i.e, when does it occur;
“how often; which modes of operat1on work, which do not; and
Ly Hanyth1ng e]se which might assist in problem solving.
" Note model" number and serial number.
. . When and fronlwhom (dea1er representative or factory) equipment
“- was acquired,
4. -Note: per1phera1 equ1pment being used in conjunction with the
'“ifSunair equ1pment Is the peripheral equipment working properiy?

_After determ1n1ng the answers to the above, contact your dealer or
fﬁrepresentat1ve and discuss the problem wath him, he may be able to
. fix .the problem locally, avoiding shipping delays. If it becomes
jfnecessary o return the equipment to the factory, please follow the
jﬁprocedures out]1ned 1n Sect1on II of this manual.
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SECTION I

GENERAL INFORMATION

1.1 SCOPE

This manual contains information neces-
sary to install, operate, maintain and
repair the SNR-20000AC 1 KW Automatic
Digital Antenna Coupler.

1.2 DESCRIPTION

The SNR~2000DAC is a 1000 watt high qual-
ity remotely controlled antenna coupler,
capable of providing efficient matching
of antennas 35 feet and longer to a 50
ohm transmission line, over the frequency
range of 1.6000 to 29.9999 MHz. In addi-
tion, the coupler may be used as a "line
flattener™ to correct the VSWR of reso-
nant antennas. The unit is designed as
a companion to the Sunair SNR-2000 1 KW
Solid State Linear Amplifier.

The SNR-2000DAC is designed to operate
at separations of up to 250 feet from the
transceiver. The coupler control panel
is normally located in the front panels
of Sunair GSB-900 Series Exciters/Trans-
ceivers and the SCANCALL® SC-10 Trans-
ceiver, but may be readily adapted for
use with other exciters or transceivers.
Manual tuning cycles are initiated by
depressing the TUNE START pushbutton on
the coupler control panel. Automatic
tuning cycles are initiated by frans-
ceivers with the ability to do so. Tuning
status Tamps, TUNE START pushbutton and
a meter for indicating forward and
reflected power are located on the
coupler control panel (some panels
provide remote KW ON/OFF capability).
During a tuning cycle, the linear power
amplifier is disabled and tune power (25
watts) is supplied by the exciter/trans-
ceiver. The operating power and commands
to the coupler are also supplied by the
exciter/transceiver alone. The coupler
may be used directly with a 100 watt
exciter/transceiver if low power opera-

tion is desired or the linear amplifier
is off-line.

The SNR-2000DAC case is sturdy, fully
gasketed and meets all environmental
requirements for exposed locations.

1.2.1 ASSEMBLIES
1.2.1.1 Input Connector Assembly Al

The Input Connector Assembly Al provides
the required mounting surface for the
various electrical and mechanical compo-
nents. It serves as interconnect for
signals to and from the SNR-2000DAC, the
exciter/transceiver and the SNR-2000
kilowatt linear power amplifier.

1.2.1.2 Computer Board A2

The Computer Board A2 contains the micro-
processor responsible for the operations
and functions of the SNR-2000DAC.

1.2.1.3 Detector/Relay Pad Assembly A3

The Detector Board A3Al contains the mag-
nitude, phase and VSWR detectors. The
Pad Board A3A2, 1is mounted onto the
Detector Board and protects the trans-
mitter from impedance variations during
the tuning cycle.

1.2.1.4 Capacitor Board A4

The Capacitor Board A4 contains the 11
binary variable capacitor elements of the
antenna matching network.

1.2.1.5 Relay Board A5

The Relay Board Ab is the interconnect
board between the Computer Board AZ and
the 28 latching relays, that place in or
out of the antenna matching network, the
binary variable inductor and capacitor
elements.

1-1
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1.2.1.6 Coil and Capacitor Assembly A6

The Coil and Capacitor Assembly contains
the binary variable 14 inductor and 3
capacitor elements of the antenna match-
ing network., '

1.3 SPECIFICATIONS
1.3.1 GENERAL
FREQUENCY RANGE: 1.6000 to 29.9999 Miz

TUNING CAPABILITIES: Antennas 35 feet
and longer, suitabie as a line flattener

RF INPUT POWER: Up to 1200 Watts PEP and
Average

INPUT IMPEDANCE: 50 ohms, non-reactive
DUTY CYCLE: Continuous (above 2 MHz)

TUNING TIMF: 1 second typical; 10 msec
from memory. Channel Memory, 100 chan-
nels

TUNE POWER REQUIRED: 25 Watts RF

delivered

TUNE ACCURACY: 1.5:1 VSHWR or better

REMOTE CAPABILITY: Up to 250 ft. from
exciter/transceiver

POWER  INPUT: 28 VDC supplied from
exciter/transceiver

WEIGHT: 45 Tbs (20.4 kgs)

SIZE: (Inches) 28.8L X 17.9W X 9.6H
(CM) 73.15L X 45.47W X 24,384

MTTR: 15 minutes
MIBF: 12,000 Hours
1.3.2 ENVIRONMENTAL

TEMPERATURE : Operating: -50°C to +65°C
Storage: -55°C to +85°C

HUMIDITY:
Proc 11

MIL-STD-810C, Method 507.1,

SHOCK AND  VIBRATION: MIL-STD-810C,

Method 516.2 and 514.2

ENCLOSURE: MIL-STD-810C, Method 516.1,
waterproof

1.4 EQUIPMENTY SUPPLIED

SNR-2000DAC Automatic Digital Antenna Coupler

Connector Kit
Consisting of:
Bushing, Telescoping, .56ID
Bushing, Telescoping, .62ID
Bushing, Telescoping, .75ID
Connector, Power, 37 Pin Round
Connector, RF, N UG-21B/U

Operation and Maintenance Manual

SUNAIR PART NUMBER

8092001057 Gray
8092001090 Green

8092000298

0700550054
0700550062
0700550071
0747640009
0754140008

8092000506
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105
1.

EQUIPMENT REQUIRED - NOT SUPPLIED
Control Cable Assembly
Order by length desired. Contains
Connector Kit 8092000298, cable 0588680001,
SNR-2000 mating connector and hardware.
OPTIONAL EQUIPMENT - NOT SUPPLIED
Linear Amplifier/Exciter/Transceiver
Coupler Control Panel 1A2
for use with GSB-900 Series Exciters/
Transceivers
Coupler Control Panel 1A2
for use with GSB-900SC/R Transceivers

Coupler Control Panel 1A2
for use with SC-10 Transceivers

Service Kit, contains PC Assy Card Extenders
and test EPROM

Depot Spares Kit

Field Module Kit

35 Foot Fiberglass Antenna

Feed-Thru, Antenna Mount, 1 KW

KW Longwire Antenna Kit

7 Control Cable Assembly

Used to connect coupler directly to
exciter/transceiver

SUNAIR PART NUMBER

8092500096

SUNAIR PART NUMBER

Consult Sunair Mar-
keting Dept.

8066160054 Gray
8066160097 Green

8066170050 Gray
8066170092 Green

8066180055 Gray
8066180098 Green
8092907595

8092900094
8092905797
0715850008
1604890001
1003090010
6035004008

1-3







CAUTION

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

WARNING

CONNECTORS INSTALLED BY THE CUSTOMER MUST BE WIRED IN ACCORD-
ANCE WITH INSTALLATION INSTRUCTIONS PROVIDED IN THE QPERATION
AND MAINTENANCE MANUAL. THE CABLE MUST BE CONTINUITY CHECKED
AFTER INSTALLATION AND PRIOR TO RADIO OR SYSTEM POWER UP.
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SECTION 11

INSTALLATION

2.1 GENERAL

Section II contains all necessary
instructions for the unpacking, inspec-
tion, and if necessary, reshipping of
damaged equipment or parts. In addition,
further information regarding location
and mounting considerations, power
reguirements, antenna and ground system
hook-ups and final checkouts after
iistallation is also prov1d9d

2:2 UNPACKING AND INSPECTION

A8 soon as you have received your
uiit(s), unpack and inspect all compo-
nents and accessories. Check the packing
1ist to be sure you have received all
items ordered, and that all items neces-
sary for operation have béan ordered.

NOTE

Be sure to retain the car-
ton and its associated
packing materials should
it be necessary to reship
damaged equipment,

Do not accept a shipment when theve are
visible signs of damagé to the cartons
until a complete inspection is made. If
there is a shortage of items or any evi-
dence of damage, insist on a notation to
that effect on the shipping papers before
gigning the receipt from the carrier, If
¢oncealed damage is discovered after the
shiipment has been accepted, notify the
carvier immediately in writing and await
his inspection before making any disposi-
tion of the shipment. A full report of
the damage should dlso be forwarded to
Sunairis Product Services Departiment.
IficTude the following:

a) Order Numbér
b) Model and Serial Number

c) Name of Transportation Agency
d) Applicable dates.

When Sunair receives this information,
arrangements will be made for repair or
replacement,

2.3 RETURN OF EQUIPMENT TO FACTORY

The shipping container for the SNR-
2000DAC has been carefully designed to
protect the equipriént during shipment.
The container and 1ts associated packing
materials should bé used to reship the
unit. When necessary to return equipment
to Sunair for warranty or non-warranty
repair, an authorization number is
required, This number can be obtained
from our Product Services Department,
Telephone:  305-525-1505, TELEX: 51~
4443, CABLE: SUNAIR, FAX: 306-765-1322.

If the original shipping cartbn is not
available, be sure t6 carefu11y pack aach
unit separately, using suitable cushion-
ing material where necessary. Very spé-
cial attention should be given to provid-
ing enough packing material around con-
nectors and other protrusions from the
coupler. Rigid cardboard should be
placed at the corners of the equipment
to protect against denting.

When returning subassemblies or compo-
nents for repair or replacement, be sure
to pack each separately, using suitable
cushioning material. Shipment to be made
prepaid consigned to:

SUNAIR ELECTRONICS, INC.
PRODUCT SERVICES DEPARTMENT
3101 SW Third Avenus
Ft. Lauderdale, Florida
U.S.A.

33315-3389

Plainly mark with indelible ink all mail-
ing documents as follows:

2-1
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U.S. GOODS RETURNED FOR REPAIR
VALUE FOR CUSTOMS - $100.00

Mark all sides of the package:
FRAGILE - ELECTRONIC EQUiPMENT
NOTE

Before shipping, care-
fully inspect the package
to be sure it is marked
properly and is securely
wrapped.

2.4 POWER REQUIREMENTS

All power necessary to operate the SNR-
20000AC 1 KW Automatic Digital Coupler
is supplied from a companion
exciter/transceiver and coupler control
panel via the control cable. See Figure
2-1 for control cable connections. If
an exciter/transceiver other than a
Sunair model is used, an external power
source of +28YDC at 1.0 amp is required
to power the coupler control panel.

2.5 INSTALLATION CONSIDERATIONS AND
MOUNTIRG INFORMATION

The satisfactory operation of the equip-
ment will depend upon the care and
thoroughness taken during the installa-
tion.

IMPORTANT INSTRUCTIONS

2.5.1 GENERAL INSTALLATION PROCEDURES
AND REQUIREMENTS

1, Carefully plan radio/amplifier/coup-
ler/antenna Tocations, observing the
following requirements before start-
ing installations.

2. Provide best possible RF ground for
all equipment. Use flat copper strap
1" wide or #6 {or larger) wire and
make connections to the ground
terminal of all system components.
Leads to ground system should be as
short as possible.

After the system grounds have been
installed, connect the station ground
system to the antenna coupler ground
terminal. Bear in mind that the
antenna ground lead is actually part
of the antenna itself, and therefore
will have a marked effect on the an-
tenna input impedance. If a 35 foot
vertical antenna is to be used, at
least 12 separate 35 foot radials con-
nected to a common ground stake, are
recommended.,

3. Provide the maximum separation be-

tween coupler/antenna and the radio
with its associated wiring. 100 feet
is the recommended minimum distance
and up to 250 feet separation may be
used.

4, The antenna lead from the antenna

coupler RF output insulator must be
insulated for at least 15kv potential.
As an alternative, copper tubing with
an outside diameter of at Teast 4" may
be used, provided that it is routed
to the antenna terminal so that it is
spaced at least six inches from any
metal objects in its vicinity. It is

important to keep the length of this

lead to an absolute minimum since it
forms a part of the radiating portion
of the antenna. Three (3) feet would
be the maximum distance if anienna
efficiency is not to be compromised.

5. Linear amplifiers with low Tevel mod-

ulation such as used in Sunair excit-
“ers/transceivers will somet imes
oscillate if the high RF power level
output is radiated or conducted into
the low level stages. Evidence of
this situation is erratic 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 the above procedures will
prevent this from occurring.

2.5.2 MOUNTING CONSIDERATIONS

See Figure 2-2 for coupler outline dimen-

./"W\\
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sions,

The mounting.position for the SNR-2000DAC
is dependent on the available space for
mounting., Four mounting feet with 3/8
wide slots are provided on the coupler.
If it is necessary to mount the coupler
on a wooden pole, simple angle-iron
adapter brackets may easily be
fabricated. Since the total weight of
the unit is only 45 pounds, two wooden 4
x 4's set in cement would provide
dependable support.,

2.5.3 INSTALLATION OF REMOTE CONTROL &
RF CABLES

It is recommended that the remote control
cable be procured from Sunair. However,
if necessary, the cable may be made from
individual No. 20 AWG stranded wire with
an overall braided shield and PVC jacket.

Interconnection cable details are given .

in Figure 2-1,

2.6 ANTENNAS AND GROUND SYSTEMS
2.6.1 GENERAL

Sunair Exciters/Transceivers are design-
ed to operate into a 50 ohm resistive
antenna system with a maximum voltage
standing wave ratio (V.S.W.R.) of 2:1.
When used with the SNR-2000DAC 1 KW Auto-
matic Digital Antenna Coupler alone or
with.the SNR-2000 linear Amplifier, the
system will match antennas 35 feet and
longer. The SNR-2000DAC is placed close
to the antenna (within 3 feet or less)
and controlled from the front panel of
the exciter/transceiver. This optimizes
both operator convenience and electrical
performance. As there are numerous types
of antennas, a complete discussion is be-
.yond the scope of this manual however,
some general ©®D0*'s® and "DON’T's" of
antenna installation are listed below:

a) The antenna should be clear of all
Targe objects such as trees and build-
ings.

b) When using whip antennas, the ground
system actually forms part of the
radiating system. Where space permits
(such as in a base station installa-
tion) a good ground plane or radial
system should be installed at the base
of the antenna. (See Figure 2-3)

NOTE

An inadequate ground sys-
tem is most often respon-
sible for disappointing
performance when using a
whip antenna.

RANDOM

2.6.2 LENGTH

ANTENNAS

NON -RESONANT

Refer to Figures 2-3, 2-4, 2-5, 2-6

Whips and longwires are popular non-
resonant antennas. The whip antenna 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 an-
tenna coupler therefore, must be used to
match the antenna to the transceiver.
Thirty-five foot whip antennas offer a
good compromise between practical height
and good electrical performance at low
frequencies. The whip's performance is
greatly influenced by its ground system. -
For temporary base station installa-
tions, 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
coupler cannot be obtained, a minimum of
four symmetrically placed 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 %

2.3
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wave long at the lowest operating
frequency. (Radial 1length in feet =
246/frequency in MHz) The whip's
radiation pattern is omni-directional in
the azimuthal plane.

The longwire antenna, illustrated inFig-
ure 2-6, is a popular base station
antenna where a wide range of operating
frequencies are used. The antenna imped-
ance varies greatly with freguency and
therefore must be matched to the trans-
mitter with the antenna coupler. The
SNR-2000DAC will efficiently match long-
wire antennas up to 150 foot in length.
The radiation pattern of the Tongwire
antenna is also a strong function of
operating frequency. The two most pop-

ular longwire antennas, (75 and 150 foot)
available from Sunair, exhibit excellent
low frequency radiation efficiency.

2.7 CHECKS AFTER INSTALLATION

Follow steps outlined in OPERATION SEC~
TION III paragraph 3.3 for your partic-
ular system configuration,

WARKRING HIGH VOLTAGE

THE RADIQ OPERATOR AND SERVICE TECHNICIAN
SHOULD EXERCISE CAUTION NOT TO CONTACT
THE OUTPUT OF INSULATOR E2 WHILE
TRANSMITTING.
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SECTION III

OPERATION

3.1 GENERAL

The  SNR-2000DAC  Automatic  Digital
Antenna Coupler operates as a "slave"
unit to the SNR-2000 1KW Solid State
Linear Power Amplifier or to GSB-900
Series Exciters/Transceivers and the
SCANCALL® SC-10. Refer to the SNR-2000
manual and/or the applicable exciter/-
transceiver manual for operation consid-
erations peculiar to the individual unit.

3.2 CONTROL PANEL 1A2

The Control Panel 1AZ mounts in the space
provided in the front panel of the
exciter/transceiver. The panel provides
status lights and forward and reflected
power information (some provide KW remote
ON/OFF capability). See Section I of
this manual or the SNR-2000 manual, for
the control panel required for your
equipment configuration.

3.3 OPERATING THE SNR-2000DAC

3.3.1 OPERATION WITH GSB-900MK6, GSB-
900DX, GSB-900SC, GSE-924

Insure that the exciter/transceiver,
SNR-2000 and SNR-2000DAC are installed
properly. Refer to Section II of the
applicable manuals.

a) Apply power to the exciter/trans-
ceiver and SNR-2000.

b) Place ON/OFF switch on the 1A2 Control
Panel to ON (if the panel has this
capability).

.¢) On the SNR-2000, the green POWER Tamp
will light and the LCD will display
system message: "FAULT: COUPLER UN-
TUNED, METER: FWD, PWR LVL: 1 KW".

d)} A1l lamps on the 1A2 Control Panel
will flash momentarily and then the
red FAULT Tamp will burn steadily.

e) Select desired operating freguency on
exciter/transceiver,

f) Place exciter/transceiver MODE switch
in AM or KW/CPLR TUNE position. De-
press the TUNE START pushbutton on the
1A2 Control Panel.

g) On the 1A2, the amber TUNING Tamp will
1ight. On the SNR-2000 LCD, the fol-
lowing system messages will be dis-
played: "COUPLER TUNING", “COUPLER
TUNED", "KW SYSTEM OPERATIONAL".

h) After completion of tune (typicallyl
to 2 seconds}, the green READY Tlamp
on the 1A2 will 1light. Place the
exciter/transceiver MODE switch to
desired mode of operation and begin
operation of the system.

i) If during a tune attempt the red FAULT
lamp lights, the SNR-2000DAC will
attempt a retune automatically. If
at the end of this retune the red FAULT
lamp burns steadily, this indicates a
fault in  the exciter/tranceiver,
coupler, antenna or antenna feed Tine.
Depress the TUNE START pushbutton on
the 1A2 again and allow the system to
retune. If FAULT does not clear, see
Section ¥ of this manual, and the ex-
citer/transceiver manual.

j) If red FAULT Tamp flashes, this indi-
"~ cates a fault in the SNR-2000. Reset
SNR-2000, attempt to retune. If fault
does not clear, see Section V of the
SNR-2000 manual.

NOTE

Coupler tuning is not re-
quired with each frequen-
cy change. However,
coupler tuning is recom-
mended to prevent loss of
first syliables when mic-
rophone PUSH-TO-TALK
button in depressed.

3-1
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3.3.2 OPERATION WITH SCANCALL® SC-10

Insure the SC-10, SNR-2000 and SNR-
2000DAC are installed properly. Refer
to Section II of the applicable manuals.

a) Apply power to SC-10 and SNR~-2000.

b) Place ON/OFF KW switch on the 1A2 Con-
trol Panel to ON.

c) On the SNR-2000, the green POWER Tamp
will Tight and LCD will display system
message: “"FAULT: COUPLER UNTUNED,
METER: FWD, PWR LVL: 1 KW",

d) A1l Tlamps on the 1A2 Control Panel
will flash momentarily and then the
red FAULT Tamp will burn steadily.

e) Select desired operating frequency on
the SC-10.

f) Depress the TUNE START pushbutton on
the 1lAZ.

g) On the 1A2, the amber TUNING Tamp wil}
light. On the SNR-2000 LCD, the fol-
lowing system messages will be dis-
played: “COUPLER TUNING", COUPLER
TUNED", "KW SYSTEM OPERATIONAL™.

h) After completion of tune (typically 1l
to 2 seconds) the green READY lamp
will Tight on the 1A2. The system is
ready for operation on this frequency.
If system is to be used in the scanning
mode of operation, manually tune each
channel to be used by selecting the
channel and frequency, and depressing
the TUNE START pushbutton on the 1A2.
This will place up to ten (10) scan
channels into the memory of the SNR-
2000DAC. (Refer to the SC-10 manual
for information concerning the
scanning mode of operation.)

i) If during a tune attempt the red FAULT
lamp T1ights, the SNR-2000DAC will
attempt a retune automatically. If
at the end of this retune the red FAULT
lamp burns steadily, this indicates a
fault in the SC-10, coupler, antenna

3-2

or antenna feed line. Depress the
TUNE START pushbutton on the 1A2 again
and allow the system to retune. If
FAULT does not clear, see Section V
of this manual, and the SC-10 manual.

j) If red FAULT lamp flashes, this indi-
cates a fault in the SNR-2000. Reset
SNR-2000, attempt to retune. If fault
does not clear, see Section V of the
SNR-2000 manual.

3.3.3 OPERATION WITH GSB-90Q0SC/R AND
GRC-901 REMOTE CONTROL HEAD

Insure that the GSB-900SC/R, GRC-901,
SNR-2000 and SNR-20Q00DAC are installed
properly.
applicable menuals.

3.3.3.1 Local Operation

a) Apply power to the GSB-900SC/R and
SNR-2000. Depress the LOCAL push-
button on the 1A2 Control Panel.

b) The SNR~-2000 green POWER Tamp will
Tight and the LCD will display system
message: "FAULT: COUPLER UNTUNED,
METER: FWD, PWR LVL: 1 KW:.

c) A1l lamps on the 1A2 Control Panel
will flash momentarily and then the
red FAULT lamp will burn steadily.

d) Select desired operating frequency on
GS8-900SC/R.

e) Place GSB-900SC/R MODE switch in AM
or KW/CPLR TUNE position. Depress the
TUNE START pushbutton on the 1A2,

f) On the 1A2, the amber TUNING Tamp will
Tight. On the SNR-2000 LCD, the fol-
Towing system message will be display-
ed: SCOUPLER TUNING®, *COUPLER
TUNED", "KW SYSTEM OPERATIONAL™.

g) After completion of tune (typically 1
to 2 seconds), the green READY lamp
will 1ight on the 1A2 Control Panel.
Place the GSB-900SC/R MODE switch to
desired mode of operation and begin
operation of system.

Refer to Section II of the
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h) If during a tune attempt the red FAULT
tamp Tlights, the SNR-2000DAC wil}
attempt a retune automatically., If
at the end of this retune the red FAULT
lamp burns steadily, this indicates a
fault in GSB-900SC/R, coupler, an-
tenna or antenna feed line. Depress
the TUNE START pushbutton on the 1A2
again and allow the system to retune.
If FAULT does not clear, see Section
V of this manual, and the GSB-900SC/R
manual.

J) If the red FAULT Tamp flashes, this
indicates a fault in the SNR-2000.
Reset SNR-2000, attempt to retune. If
fault does not clear, see Section V
of the SNR-2000 manual.

ROTE

Coupler tuning is not re-
quired with each frequen-
cy change. However,
coupler tuning is recom-
mended to prevent loss of
first syllables when mic-
rophone PUSH-TO-TALK
button in depressed.

3.3.3.2 Remote Operation from GRC-901

a) Turn the GRC~901 Remote Control Head
power switch to the ON position.

HOTE

The  GSB-900SC/R  MODE
switch must be in the LSB,
USB, or AM position and
the SNR-2000 circuit
breaker must be ON at the
local site.

The amber WAIT Tamp will light and
then extinquish and the red FAULT Tamp
will burn steadily.

b) Select the desired operating channel
and mode on the GRC~901 front panel.

c) Depress the PUSH-TO-TALK pushbutton
on the microphone. The following will
gccur on the GRC-901 front panel:

1. The amber WAIT lamp will
Tight.

2. Upon completion of tune
{typically 1 to 2 sec-
onds}, the green READY
Tamp will burn steadily.

The system is now tuned and ready for
operation.

d) If during a tune attempt the red FAULT
lamp burns steadily, this may indicate
one of the following:

1. SNR~-2000 malfunction,

2. SNR-Z2000DAC or antenna
system maifunction,

3. Invalid freguency has
been loaded into the GSB-
900SC/R.

4. No power 1o the GSB-~
g00SC/R.

5. Mailfunction in the &65B-
900SC/R or GRC-901.

Attempt to clear FAULT by depressing
PUSH-TO-TALK button on the microphone
to retune system, or turn the GRC-901
OFF for approximately 40 seconds, then
back ON. This will reset the SAR-
2000, If FAULT does not clear, refer
to Section V of the applicable man-
uals.,

3.3.4 OPERATION WITH THE GRC-970()
SYSTEM :
The SNR-2000 and SNR-2000DAC can be used
with the GRC-970 System Cases I thru IV.
However, each case requires different
modifications to be made to the system's
components. Consult Sunair's Marketing
and/or Product Services Departments for
the specific modifications required for
your system,

3-3
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3.4 OPERATION OF SNR-20C0DAC WITH
EXCITERS/TRANSCEIVERS AND LINEAR POWER
AMPLIFIERS OTHER THAN SUNAIR MODELS

If another model exciter/transceiver or
linear power amplifier is to be used with
the SNR-2000DAC, adjustments and contro]l
cable connections may differ. Consult
manufacturer's manuals and this manual
for installation considerations and
instructions.

Pt
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SECTION IV

THEQRY OF OPERATION

4.1 GENERAL

The SNR-Z000DAC is a fully automatic
digital antenna coupler designed for use
with the SNR-2000 1 KW So1id State Linear
Power Amplifier, Sunair Exciters, GSB-
900 Series Transceivers, SCANCALL® SC-10
Transceivers, or their equivalents. The
coupler is rated for 1200 W PEP or average
power, and will "tune” all common vehic-
ular and ground based antenna systems
from 35' vertical to 50' to 150' long-
wires, The command to tune is generated
by the exciter/transceiver. (See Section
11T for Operation details.)

A 100 channel non-volatile memory is pro-
vided within the coupler for use with
transceivers providing channel informa-
tion to the coupler. The coupler also
remembers the "ten last tuned" channels
for instant recall.

4.2 ANTENNA TUNING NETWORK

The antenna tuning network is basically
an "L" low pass circuit with additional
shunt output capacitance, where re-
guired, to transform the network into a
"PI*, Additional capacitance is provided
at the output of the network to allow
tuning of inductive antennas. A block
diagram of the SNR-2000DAC is shown in
Figure 4-~1.

The input capacitor bank, located on the
Capacitor Board A4 (Figure 5-16) consists
of Cl through C11, and provides binary
stepped values from 0 to 10571 pf. The
series inductor bank, Tocated on the Coil
and Capacitor Assembly A6 (Figure 5-18)
consisting of L1 through L14 and Cl12,
provides binary stepped values from 0 to
51.196 ph., C12 is used at the higher
frequencies to cancel out the coupler
stray inductance. The output capacitor
bank, consisting of C13, C14 and C15,

provides binary stepped values from 75
through 575 pf.

4,3 DETECTOR/RELAY PAD ASSEMBLY A3
Refer to Figures 4-1 and 5-15
4.3.1 GENERAL

The Detector/Pad Assembly contains the
magnitude discriminator, the phase dis-
criminator, the TUNE and High, forward
and reflected power detectors, the re-
sistive pad network, the keyline relay,
the fan and the tune relays.

4,3.2 MAGNITUDE DISCRIMINATOR

The magnitude discriminator consists of
Tl and its associated components. It
provides a means of measuring the rela-
tive magnitude of the transformed antenna
impedance relative to 50 ohms. For a
magnitude greater than 50 ohms, the mag-
nitude discriminator produces an output
voltage less than the +5 VDC reference
voltage. For a magnitude less than 50
ohms, an output greater than the +5 VDC
reference is produced. A voltage sample
is provided from the transmission Tine
by Cl, €2 and is rectified by CR2 to give
a DC voltage proportional to the RF
voltage on the 1ine. A voltage propor-
tional to the current in the transmission
line is generated by transformer Tl and
is rectified by CR3. Capacitor CZ is
adjusted so that the voltage sample is
exactly equal to the current sample when
the transmission Tine is terminated with
50 ohms resistance. The output of this
discriminator is fed to differential
amplifier U41B on the Computer Board
Assembly A2 (Figure 5-14). (Note that
the output of the magnitude discriminator
is floating and is referenced to +5 VDC,
not ground. So all measurements of the
Magnitude detector must be referenced to
+ 5 VBC.)
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4.3.3 PHASE DISCRIMINATOR

The phase discriminator consists of
transformer T2 and its associated compo-
nents. It provides a means of measuring
the relative phase angle at the input to
the tuning network by comparing the phase
of the 1ine voltage with that of the line
current. The discriminator output is
zero when the transmission Tine voltage
and current samples are in phase (pure
resistance terminating the transmission
line). The voltage sample is derived by
€12, R13, C6, which shifts it in phase
by 90°. The current sample is generated
by transformer T2 and is in phase with
the line current. The voltage sample is
fed to T2 center tap, and the resulting
output is detected by CR4, CR5 to produce
a DC voltage proportional to the phase
difference between the voltage on the
transmission line and the current in the
line, R15 is the phase discriminator
balance control and is adjusted so the
phase output is nulled (relative to +5
VDC) when the fransmisison line is term-
inated with a 50 ohm non-inductive load.

The sensing of the phase discriminator
is established to provide a positive
output for inductive loads (positive
phase angle) and a negative output for
capacitive loads (negative phase angle).
The output of this discriminator is fed
to differential amplifier U41A on Com-
puter Board Assembly A2,

4.3.4 TUNE FORWARD AND REFLECTED POWER
DETECTOR

The TUNE Forward and Reflected Power
Detector consists of T3 and its associ-
ated components. -~ The reflected power
voltage sample obtained from C13, C14 is
combined with the current sample obtained
from T3, at CR6 to provide a DC voltage
proportional to reflected RF power on the
transmission line. This detector com-
pares both phase and magnitude of the
voltage and current samples. Its output
is always one polarity, i.e. positive
with respect to ground, and is a minimum
when the coupler network has tuned the

4-2

antenna to provide a 50 ohm resistive
Toad to the transmitter. €13 provides
an adjustment to null the output when the
transmission Tine is terminated with a
50 ohm, non-reactive load.

The forward power volitage sample from
C16, C18 is combined with the current
sample from T3 at CR7 to provide a DC
voltage proportional to forward power on
the transmission line. It operates in
much the same way as the reflected power
detector, and its output is also positive
with respect to ground, but maximum when
the transmission line is terminated with
a 50 ohm, non-reactive load.

This output is used for two functions:
(1) to tell the microprocessor when RF
energy is present, and (2) to provide a
reference against which the reflected
power is compared for the detection of
Voltage Standing Wave Ratio (VSWR)}. The
VSWR is used as an indication of the
quality of the "tune" and is acceptable
for values of 1.5:1 or better. If the
VSWR exceeds 1.5:1, the red FAULT Tamp
will be illuminated, indicating that a
tune command is required. (See Section
111 for information on clearing fault
conditions.)

4.3.5 HIGH POWER FORWARD AND REFLECTED
POWER DETECTOR

The High Power Forward and Reflected
Power Detector consists of T4 and its
associated components. The reflected
power voltage sample obtained from C19,
C20 is combined with the current sample
obtained from T4, at CR8 to provide a DC
voltage proportional to reflected RF
power on the transmission line. This
detector compares both phase and magni-
tude of voltage and current samples. Its
output is always one polarity, i.e. posi-
tive with respect to ground, and is a
minimum when the coupler network has been
tuned to provide a 50 ohm resistive load
to the transmitter. €20 provides an
adjustment to null the output when the
transmission line is terminated with a
50 ohm non-reactive load.

AT

AT
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The forward power voltage sample from
C25, €26 is combined with the current
sample from. T4 at CR9 to provide a DC
voltage proportional to forward power on
the transmission line. It operates in
much the same way as the reflected power
detector, and its output is also positive
with respect to ground, but maximum when
the transmission line is terminated with
a 50 ohm, non-reactive load.

This output is used for two functions:
(1) to tell the microprocessor when High
Power RF energy is present, and (2) to
provide a reference against which the
reflected power is compared for the de-
tection of Operating Voltage Standing
Wave Ratio (VSWR). The Operating VSWR
is used as an indication of the quality
of the Operating Forward Power and is
acceptablie for values of 1.5:1 or better.
If the Operating VSWR exceeds 1.5:1 and
the transmitter is keyed, the VSWR Fault
Interrupt Generator circuit on Computer
Board A2, will output a High, This High
awakens Ul, permitting it to initiate a
tune cycle to reduce the VSWR to an
acceptable level. When an acceptable
tune condition has been found, Ul will
return coupler to operate and go back to
sleep.

4.3.6 3 DB ATTENUATOR PAD ASSEMBLY

The 3 db attenuator consists of R1
through R6. It is switched between the
coupler tuning network and the trans-
mitter whenever the tune relays K1 and
K2 are energized, and the transmitter is
keyed. The pad provides protection for
the transmitter by Timiting the impedance
variations placed on the transmifter
during the tuning cycle. When a satis-
factory tune has been accomplished, the
green READY Tamp will come on and the pad
is switched out of the circuit, allowing
full transmit power to reach the antenna.

The Resistive Pad Subassembly A3AZ, re-
sistors R1 through R6, plugs into the
Detector Board A3Al to make up the Detec-
tor/Pad Assembly A3.

4.3.7 TURE RELAYS

The tune relays K1, K2 and K3, are
energized and CR13 (Green LED) is 1it by
the microprocessor following receipt of

a ture command from the ftransceiver.
Keyline relay K4 is energized and CR14

(Green LED) is 1it by the microprocessor,
grounding the transceiver keyline inter-
Tock 1ine, putting the transceiver in
transmit mode, disabling the keyline, and
supplying a +28 V TUNE ENABLE signal to
the transceiver. This TUNE ENABLE signal
is used in the SC-10 Transceiver to
supply AM carrier for coupler tuning.
(In the standard GSB-900, GSB-900DX, GSB-
900SC, and GSE-924, the MODE switch must
be turned to AM and the TUNE START button
depressec, to supply the carrier power.)
When the tune cycle has been terminated,
the tune and keyline relays are deener-
gized allowing normal keyline operation
through the deenergized contacts of K4.

4,3.8 FAN RELAY

The Fan Relay K5 is energized by FAN CONT
from Computer Board Fan Control and Fan
Relay Driver Circuits. This Low will be
sent to the A3 Assembly after the trans-
mitter has been keyed for approximately
3 seconds in OPERATE MODE. K5 is energiz-
ed by this Low, sending +28 VDC to Fan 1
and 2 to force air through the inductors
on Assembly A6 to dissipate the heat
generated in the inductors,

4.4 CHASSIS ASSEMBLY

The Chassis Assembly contains the Input
Connector Assembly Al, Detector/Relay
Pad Assembly A3, Computer Board A2,
Capacitor Board A4, Relay Board A5 and
Coil and Capacitor Assembly A6.

4.4.1 [INPUT CONNECTOR ASSEMBLY Al

Refer to Figure 5-13
The Input Connector Assembly serves as

the interconnection between the SNR-
2000/900 Series Radios, the Detector/-

4-5
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Relay Pad Assembly A3, the Computer Board
A2 and the Coupler Control Panel 1A2Z,
The +28 VDC used throughout the SNR-
2000DAC comes from the 900 Series Radios
through the interconnecting control cab-
le to the Al Assembly. If routes the +28
VDL to the Detector/Relay Pad Assembly
A3 for relays K1 thru K5 and DC Fans 1
and 2. It also sends the +28 VOC through
a "SOFT START" circuit composed of Q2,
K1 and associated circuitry to Computer
Board A2. On the Al Assembly, +28 VDC
is applied to U2, the primary +5 VOC
regulator supplying power to the Computer
Board A2. U2 1is mounted on the sheet
metal chassis of the Al assembly for
heatsinking. A +28 VDC TUNE voltage is
switched ON and OFF by Ul, Q3, Q4 and
associated circuitry and sent through
Computer Board A2 to Relay Board Ab
latching relays K1 thru K28, allowing the
capacitors and inductors to be latched
IN or OUT to match the antenna.

Example of +28 VDC TUNE ON: Buring TUNE
operation the READY LIGAT and FAULT LIGHT
1ines on the Al Assembly are High causing
a High to be placed on AND gate UlA pins
1 and 2. UIA outputs a High on pin 3
causing transistor Q3 to conduct, in turn
causing Q4 to conduct. Q4 is also mounted
on the sheet metal chassis for heatsink-
ing. QA4's conduction, switches on the
+28 VDC TUNE and sends it to relays Kl
thru K28 on Relay Board A5, allowing
Computer Board A2 to latch IN or OUT the
capacitor and inductor elements on Capac-
itor Board A4 and Coil and Capacitor
Assembly A6.

Transistor Ql and associated circuitry
are used to ground the TUNE LIGHT line
during a coupler tune sequence, and to
illuminate the yellow TUNING Tamp on
Coupler Control Panel 1AZ.

4,4.2 RELAY ASSEMBLY A5
Refer to Figure 5-17
The Relay Assembly consists of printed

circuit board A5 and chassis sheet metal.
The A5 Board is an interface between the
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Computer Board A2 and the Tatching relays
K1 thru K28 that place into operation the
variable elements in the antenna matching
network. The latching relays are high
speed, where IN or OUT transitions are
made in approximately six (6) millisec-
onds. These relays are High Voltage,
SPST, Latching Contact, that plug into
the A5 Board.

4.5 COMPUTER BOARD ASSEMBLY A2
Refer to Figures 4-2 and 5-14
4,5.1 GENERAL

The Computer Board A2 combines the analog
interface circuitry used to process the
Detector/Reley Pad Assembly A3 outputs
for use by microprocessor Ul, and within
the microprocessor board circuitry. The
analog circuits consist of integrated
circuits U8, U37, U39, U4l, U42, U45, Q3,
Q4, Q5 and their associated circuitry.

4,5.2 PHASE COMPARATOR INTERFACE

The phase comparator interface consists
of U41A, U42A, U42B, U45C, and U45D. The
phase discriminator output from the A3
Assembly is compared with the +5 VOC
reference voltage for magnitude and
polarity in U41A. Potentiometers R44 and
R65 determine the width of the output
threshold "window". This window is ad-
justed to provide an output whenever the
phase exceeds plus or minus 20 degrees.
If the phase is positive and greater than
20 degrees, the comparator output is
positive, U41A output is positive, U428
output is positive, and U45C output is
negative (ground), so a Low signal is
sent to U44, INPUT BUFFER, on the PHASE
> +20° line., Similarly, if the phase is
negative and Tless than 20 degrees, an
output from U41A, U42A, and U45D sends a
Low signal to U44 on the PHASE < -20°
line. Comparators U42A and U42B are used
in conjunction with Schmitt triggers U45C
and U45D to provide a toggle action to
the phase commands, stabilizing the
threshold 1imits. When the detected
phase angle is within_& 20° of 0°, both
the PHASE > +20° and PHASE < -20° lines
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are High, indicating to the wmicro-
processor that the phase angle is within
an acceptable "window".

4.5.3 MAGNITUDE COMPARATOR INTERFACE

The magnitude comparator interface con-
sists of U41B, U42C, U42D, U45E and U45F.
The discriminator output from the A3
Assembly is compared with the +5 VDC
reference for magnitude and polarity, in
U41B. Potentiometers R54 and R68 set the
width of the magnitude window relative
to 50 ohms, The window is set to provide
an output whenever the magnitude is
greater then 60 ohms or less than 40 ohms.
If the magnitude is greater than 60 ohms,
the comparator ocutput is negative, U41B
output is negative, U42D output is posi-
tive and U45F output is negative, giving
a Low on the MAG >60 ohm line to U44,
The unaffected comparator, U42C in this
case, provides a Low output to U45E which
in_turn supplies a High to the MAG <40
ohm line. This way, only one output at
a time may be Low, but both may be High,
indicating to U44 that the magnitude is
within an acceptable window.

For magnitudes less than 40 ohms, opera-
tion is similar to that described above,
supplying a Low from U45E to the MAG <40
ohm line to U44,

4.5.4 RF PRESENT DETECTOR

AND gate UBC provides a Low RF PRESENT
to U44 which places the information on
the BUSS to be used by microprocessor Ul,
whenever RF power (FWD HI or FWD TUNE)
is present at the input to the coupler.
Q4 is turned on by a DC voltage from HI
Power Forward RF Power Detector on the
Detector/Pad Assembly A3, placing a Low
on pin 9 of UBC making its output, pin
8, go Low (RF PRESENT). Q5 is turned on
by a OC voltage from TUNE Power Forward
RF Power Detector on the A3 assembly,
placing a Tow on pin 10 of U8C making its
~ output pin 8 go Low (RF PRESENT).

4.5.5 OPERATING VSWR FAULT DETECTOR

Comparator U37C compares the relative
magnitude of the Forward and Reflected
HI power detectors to detect excessive
VSWR. Potentiometer R31l is adjusted to
make this occur whenever the VSHR exceeds
1.5:1. Diode CR8 provides a reference
to keep the OPERATING VSWR FAULT 1line
High between transmit speech pauses, to
prevent VSWR faults during voice moduia-
tion. Hot carrier diodes CR6 and CR7
isolate the forward and reflected HI
power detector on the Detector/Relay Pad
Assembly A3 from voltages generated by
B37C circuitry.

U37C, U45A, U7D and U8D provide a High
to microprocessor Ul on pin 9 when
OPERATING VSWR exceeds 1.5:1, and equip-
ment is keved, Ul pin 9 is an interrupt
input. This High awakens Ul, permitting
it to initiate a tune cycle, (due to the
Low on pin 8 OPERATING VSWR FAULT of U44)
to reduce the VSWR to an acceptable
level. Normally Ul sleeps, keeping its
DATA BUS and ADDRESS BUS quiet to elim-
inate any possible radiated BUS noise.

4.5.6 TUNING VSWR FAULT DETECTOR

Comparator U37D compares the relative
magnitude of the Forward and Reflected
TUNE power detectors to detect excessive
VSWR. Potentiomenter R40 is adjusted to
make this occur whenever the VSWR exceeds
1.5:1. Diode CR11 provides a reference
to keep the TUNING VSWR FAULT line High
during HI power operation. Hot carrier
diodes CR9 and CR10 isolate the forward
and reflected TUNE power detectors on the
Detector/Retay Pad Assembly A3 from volt-
ages generated by U37D circuitry,

U37D, U45B provide a Low to U44 when VSWR
exceeds 1.5:1., Ul3 will see this on the
DATA BUSS from U44 and will output a High
on pin 39 (FAULT). This output goes to
NAND gate U36B pin 7 which outputs a Low
that Tights the FAULT LAMP on the Coupler
Control Panel 1A2,

4.5.7
CIRCUITRY

REFLECTED  POWER  SWITCHING
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U37A and U378 are used as a current source
with a voltage gain of 1 (one) to drive
control panel meter proportionally to
reflected power level. CR4 and CR5 are
used to correct the DC offset voltage,
allowing the meter to properly zero.
U37A and U37B inputs are from Detector/-
Relay Pad Assembly A3 REFLECTED HI and
REFLECTED TUNE detectors. U38 is a two
channel multiplexer/demultiplexer.
U38*'s inputs are pin 12 (AX) OPERATING
REFLECTED POWER from U37A and pin 13 (AY)
TUNING REFLECTED POWER from U37B. Q3 is
a switch that selects U38's output.
During OPERATE, Ul13 sends a High to the
base of Q3 causing it to conduct, sending
a Low to pin 11 (A) of U38. This Low
causes U38 to output on pin 14 (AX) the
input on pin 12 OPERATING REFLECTED
POWER. In turn this is sent back to the
meter on the control panel. During TUNE,
U13 sends a Low to the base of Q3 causing
it to cut off sending a High to A of U38.
This input causes U38 to output AY input
information on COUPLER REFLECTED POWER
1ine sent back to the meter on the Coupler
Control Panel 1A2.

4,5,8 VOLTAGE SOURCES

The +28VDC used through out the coupler
comes from the 900 series radios through
the interconnecting control cable to the
INPUT CONNECTOR Assembly Al. This +28VDC
is applied to CR12 a zener diode which
drops the voltage to regulator U39, to
minimize power dissipation in U39, U39
supplies the +10 VDC needed for the
operational amplifiers and voltage com-
parators (U37, U38, U41, U42, U43) on the
A2 board. The +28 VDC is also used on
the A2 board for relay drivers Ul4, U15,
yl6, U19, U23, U27, U29, U32 and U35. On
the Computer Board A2, U41A and B require
plus and minus sensing. The reference
"ground" is established at + bVYDC through
voltage divider R82 and R83 from U39's
#10VDE output. This reference is also
§@nt to the MAGNITUDE and PHASE Detectors
Bh the A3 Assembly.

On the Input Connector Assembly Al the
28 VOE is applied to +5 volt regulator
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Uz, This +5 VDC regulated voltage is

sent to Computer Board A2 to supply +5
VDC to the following IC‘'s; Ul-U13, U17,
uis, uUz20-U22, U24-U26, U28, U30, U3l,
U33, U34, U36 and U44-U46.

The Al Assembly also supplies a switched
+28 YDC TUNE needed for relays K1 thru
K28 on Relay Board A5 allowing the capac-
jitors and inductors to be switched IN or
QUT to match the antenna.

4.5.9 TUNE COMMAND INTERRUPT GENERATOR
AND KEYLINE RELAY DRIVER

Transistor Q2 is used to provide a ground
to relay K4 on Detector/Relay Pad Assem~
bly A3, energizing K4 and starting the
tune cycle. A positive pulse from the
transceiver called TUNE COMMAND comes
into the AZ board through CRZ2 and turns
on Q2, pulling in K4 and at the same time
goes through the Tune Command Interrupt
Generator U7E and F becoming TUNE START
which awakens microprocessor Ul, Ul then
sends a positive voltage back called TUNE
LATCH to the base of Q2, keeping it on
and the keyline relay latched during the
tune cycle. When the tune cycle is term-
inated, the voltage from the base is
removed by Ul and Q2 no longer conducts,
causing the keyline relay to deenergize.
Ul goes back to sleep.

4.5,10 MICROPROCESSOR CIRCUITS
4,5,10.1 General

The microprocessor cirucit portion of the
Computer Board A2 is the "brains" of the
SNR-2000DAC. Here, all appropriate sig-
nals are monitored, decisions are made,
and control commands are generated for
controlling the capacitor and inductor
steps. An algorithm, which determines
the process by which the coupler elements
are manipulated, to achieve the proper
transformation of the antenna impedance
to 50 ohms resistive, is resident in
memory., Included in this section are the
microprocessor Ul, the MEMORY/IO Device
Selector U5A and B, UBA, U7A, UBA, U1l
afid Ul2, the address latch U3, the EPROM
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U4, the RAM/IO/TIMER U13, the RELAY
LATCHES U17, U20, U24, U28, U30, U33 and
U34, Relay Drivers Ul4, Uls, U19, U23,
bz7, U29, U35, and U36, Channel input
buffer UI8, U21 and U46, Input port
buffer U44 and EEPROM ulo.

4,5.10.2 Microprocessor Ul

Microprocessor U1 controls the functions
of the Computer Board A2. Ul contains
three major busses. The first bus is ADO
thru AD7, a multiplexed address/data bus
containing either data or address infor-
mation. The second bus is A8 thru Al5
and always contains address information.
The third bus is the control/status bus
which contains signals RD, WR, I0/M, and
ALE.

When Ul wishes to obtain an instruction
from EPROM U4, it produces an address on
ADO thru AD7. Ul then produces an ALE
signal which latches that address into
- Address Latch U3 which forwards it to U4,
Once the address is directed to U4, U1
then produces RD to U4 and U4 responds
by giving the instruction stored at that
address onto the ADQ thru AD7 line. Ul
reads the instruction, then acts upon it.

When Ul requires a Device Selection
mechanism to communicate with its input
or output ports, it produces the address
on the A8 thru Al5 address lines causing
that port device to become enabled. When
the device is enabled, it can either read
information from or write information to
Ul on the ADO thru AD7 lines.

The signals present on the control/status
bus are used by Ul to transfer informa-
tion. RD is used by Ul when it wishes
to obtain (read) information from a de-
vice on the ADO thru AD7 Tines. WR is
used by Ul when it wishes to give (write)
information to a device on the ADQ thru
AD7 Tines. I0/M line is used by Ul to
discriminate between 10 and Memary opera-
ytions. If Ul is reading from or writing

R, memory, the IO/M line is Tow. If Ul

is reading from or writing to 10 the 10/
Tine is high. ALE (Address latch enable)

is pulsed high when Ul wishes to write
an address from ADO thru AD7 lines into
the Address tbLatch U3 to select an
instruction from EPROM U4. When data is
present on the ADO thru AD7 lines, ALE
is Tow,

Microprocessor Ul performs all of the
required calculations from the informa-
tion it receives from the comparators and
detectors, interrogates the program mem-
ory to determine the next logical step
to take, and tells the relay drivers
which elements to connect in the RF
circuit., MWhen an acceptable tune condi-
tion has been found, i.e. both phase and
magnitude signals are in their respective
“windows", Ul tells the tune relays to
drop out, and illuminates the green READY
lamp on the Coupler Control Panel 1A2,
Ul then stops all BUS activity and goes
to sleep to eliminate any possible radia-
ted BUS noise. Ul, while sleeping,
continuously monitors the TUNE START
pushbutton, a CHANNEL CHANGE (if used
with a transceiver which supplies channel
information), and an OPERATING VSWR FAULT
condition. Any one of these conditions
awakens Ul causing it to take the proper
action before going back to sleep. If
following a good tune condition, the
antenna load should change for any
reason, Ul will initiate a retune cycle
to correct the mismatch. If a load cannot
be tuned or a coupler failure occurs, the
FAULT lamp on the Coupler Control Panel
1A2 will be illuminated. If the fault
condition is only temporary, it may be
cleared by placing the 900 Series Radio
MODE switch in AM and depressing the TUNE
START pushbutton on the Coupler Control
Panel 1A2. In transceivers with the
ability to do so, retune can be accom-
plished automatically. Very short dura-
tion faults, caused by OPFRATING VSHWR
FAULTS during voice modulation are ig-
nored by Ul. When power is initially
applied, the FAULT 1amp is automatically
illuminated, indicating that the status
of the coupler to the selected frequency
is unknown. A TUNE START command from
the Coupler Control Panel 1A2 with the
MODE switch in AM, is required to clear
the initial FAULT lamp.
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4,5,10.3 Crystal Oscillator U2

U2 establishes the clock frequency of
6.144 MHz for Ul through a built-in
oscillator circuit.

4.5,10.4 Power Clear Circuit R2 and C1

The Power Clear Circuit is necessary to
initialize microprocessor Ul when power
is first applied to the SNR-2000DAC. The
circuit provides a Low on pin 36 of Ul
for a time after the power is applied to
the SNR-2000DAC. This holds Ul reset
until transient conditions have passed.
At that point, Ul is permitted to run
because the Power Clear Circuit transfers
Ul pin 36 to a High.

4,5,10.5 Divide By Two Circuit U9A

U9A is a flip-flop which receives the
clock 3.072 MHz output of microprocessor
Ul on pin 3. U9A divides its input by 2
and outputs 1.536 MHz on pin 5 which is
the TIM CLK input pin 3 of RAM-IO-TIMER
u1s.

4.5,10.6
Circuitry

Memory/I0 Device Selector

The Memory/I10 Device Selector Circuitry
consists of US1A and B, UBA, U7A, US8A,
U11 and Ul2. These circuits take address
codes supplied by Ul on A8-Al5 and use
them to enable the EPROM U4, the
RAM/IO/TIMER U13, the EEPROM U10, Relay
Latches U17, U20 and U24, U28, U30, U33
and U34, the channel change interrupt
generator U22, U25 and the channel input
buffer U21A and B and U22. Ul uses the
Memory/I0 Device Selector Circuitry to
enable the proper device when it needs
to transfer information.

EXAMPLE: The channel information is
Tatched intoc the B side of comparator
U25. Whenever a channel change occurs,
A side will not equal B side and U25 will
send a High on the CHANNEL CHANGE Tine
to Ul. This awakens Ul and causes an
internal RESTART to be inserted causing
Ul to output Data on Address BUS A8-Al5.
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Ul also places a High on 10/M line and a
Low on RD line, This causes Ull (Input/-
Qutput Device Selector) to output a Low
on Y1, the CSI1 line. This C line
enables U21A and B and U22 (Channel Input
Buffer and Channel Change Latch) allowing
the transfer of channel information from
the inputs of U21A and B to the Data Bus
ADO-AD7. Once this information is on the
Data Bus, Ul will proceed to process the
new information (i.e. tune the coupler
and place the new channel information in
U10's memory) before going back to sleep.

4.5,.10.7 Address Latch U3

The address latch U3, separates the
address information from the data on bus
1ines ADO-AD7 from microprocessor Ul, U3
is employed to produce continuous address
information to U4 and U10. Each time Ul
produces address information to the in-
puts of U3 via DATA BUS, Ul also produces
a positive going pulse called ALE
(Address Latch Enable). The ALE pulse
latches the address information on the
DATA BUS inputs to U3 through to U3's
outputs. The address information is then
Tatched on the output lines (ADDRESS BUS)
and sent to the EPROM U4 to call up a
specific memory location where the data
requested by ULl is stored. This latch-
ing/information gathering sequence is
repeated every time Ul needs to know the
next step in the algorithm.

4.5.10.8 Eraseable Programmable Read
Only Memory (EPROM) U4

The EPROM U4, contains the data bits
which make up the program algorithm used
by the microprocessor Ul to adjust the
network elements which tune the antenna.
Address information from A0-Al13 is sent
to the EPROM U4, when Ul requires infor-
mation for the execution of the next
algorithm instruction stored in U4. U4
responds by placing the instruction from
its internal memory, onto the DATA BUS
when Ul issues a brief LOW going read
pulse on the RD line pin 32, and has
selected the EPROM. Ul collects the
instruction from the DATA BUS, analyzes
it, then acts on the directions provided.

T



SUNAIR SNR-2000DAC

4,5.10.9 Phase, Magnitude, RF Present,
VSWR and Keyline Buffer

Integrated circuit U44 contains input
ports to the Microprocessor Data Bus
system. Through this buffer, the micro-
processor Ul, can call up information,
giving it the status of the phase and
magnitude discriminators, RF Present,
Keyed, and the VSWR detectors. There are
eight signals_coming into integrated
circuit U44, PHASE >+20°, PHASE <-20°,
MAG >60 ohm, MAG <40 ohm, RF PRESENT,
TUNING VSWR FAULT, OPERATING VSWR FAULT,
and KEYED, Signals PHASE >+20°, PHASE
<<20° are the phase comparator interface
outputs, and MAG >60 ohm, MAG <40 ohm,
are the maghitude comparator interface
outputs (refer to sections 4.5.2 and
4.5.3), These four signals direct Ul
through the tuning algorithm program
stored in the EPROM U4. A Truth Table
for these signals follows.

TABLE 4-1
MAGNITUDE DISCRIMINATOR TRUTH TABLE

U44 PIN 5  U44 PIN 4

MAG >60 OHM  MAG <40 OFM
*I11legal 0 0
> 60 0 1
< 40 1 0
' 1n ‘the window 1 1

*Note that a low indication in both
signals 1s not possible as the magnitude
tahnot be both greater than 60 ohms and
1288 than 40 ohms simultaneously.

TABLE 4-2
PHASE DISCRIMINATOR TRUTH TABLE

U44 PIN 3 U44 PIN 2
PHASE >+20° PHASE <-20°
**][11egal 0 0
>+20° 0 i
<-20° 1 0
In the window 1 1
**Note that a low indication in both

signals 1is not possible as the phase
cannot be both positive and negative
simultaneously. A Low on any of these
signals indicates the true state.

EXAMPLE: The TUNING VSWR FAULT signal
coming into U44 pin 7 is a product of the
Tuning VSWR Fault Detector (refer to
Section 4.5.6) and is used by U1l to deter-
mine a tune ready condition (High on VSWR
line}, once the magnitude and phase dis-
criminators fall into_the window during
a tune cycle. The OPERATING VSWR and
KEYLINE are used to awaken Ul during
transmissions by placing a LOW into U7D
and U7C. This places two Highs on AND
gate UBD causing it's output to go High
awakening Ul. If the OPERATING V%wﬁ
FAULT line into U44 is Low after UY
awakens, a retune is initiated by Ul.

4.5.10.10 Channel Input Buffers U18, U21,
U46A and B

There are eight channel lines coming into
the SNR-2000DAC in the form of inverted
binary coded decimal (BCD) numbers repre-
senting channels 1 thru 80. Table 4-3
shows the Truth Table for channels 1-10,
the simplex channels, and Table 4-4 shows
the Truth Table for Channels 11-20, the
duplex chanhnels. The truth tables are
utilized by the coupler when the trans-
ceiver is a channelized radio. Fach one
of the channels is then assigned a memory
location in Ul0. These memory locations
will contain the tune settings (i.e. the
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TABLE 4-3 TRUTH TABLE BCD CHANNELS 1-10

CHANNEL # Cigd CH 40 CH 10 CH 8 CH 4 CH 2 CH 1

1 1 1 1 1 1 1 1
z 1 1 1 1 1 1 0
3 1 1 1 1 1 0 1
4 1 1 1 1 1 0 0
5 1 1 1 11 0 1 1
6 1 1 1 1 0 1 0
7 1 1 1 1 0 0 1
8 1 1 1 1 0 0 0
9 1 1 1 0 1 1 1
10 1 1 0 0 1 1 0

TABLE 4-4 TRUTH TABLE BCD CHANNELS 11-20

CHANNEL # CH 80 CH 30 CH 10 CH 8 CH 4 CH 2 CH 1

i1 i 1 0 1 1 1 1
12 1 1 0 1 1 1 0
13 1 1 0 1 1 0 1
14 1 1 0 1 1 0 0
15 1 1 0 1 0 1 1
16 1 1 0 1 0 1

17 1 1 0 1 0 0 1
18 1 1 0 1 0 0 0
19 1 1 0 0 1 1 1
20 1 1 0 0 1 1 0

4-12
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relay settings in the coupler network)
for the channels and a code indicating
that particular channel has valid set-
tings. If a channel change occurs, U25
detects this function and awakens U1, Ul
then fetches the new tune combination
from its channel memory location in Ul0
and configures the coupler network accor-
dingly before returning to sleep. (See
example in section 4.5.10.6 Memory/I0
Device Selector Circuitry.)

4.5.10.11 Relay Latches and Drivers

The Relay Latches Ul7, 020, U24, u28,
U30, U33, and U34, are used to latch data
from Address/Data Bus ADO-AD7 to relay
drivers Ul4, U1lh, Ule, Ul9, U23, U27,
U29, U32, U35, to energize the appropri-
ate relays. The purpose of the relay
drivers is to accept a High from the latch
and convert that signal to a Tow with
sufficient current carrying capability
to energize a relay.

To understand how Ul performs an output
operation, consider what is involved in
turning on the READY Tamp on Coupler
Control Panel 1AZ2. Ul issues an address
on lines A8-Al5, causing U5B output YO
pin 12 to go Low. With YO Low, Ul issues
a code onto the Data Bus, placing a High
on Line AD5 pin 17. Ul also issues a
short_duration Low going write pulse on
the WR 1ine pin 31. Low inputs on UL3
RAM/IO/TIMER cause it to clock the in-
formation from the Data Bus through U13
out to pin 38 to Lamp Driver U6B and U36A
i1luminating the READY tamp on the Coup-
ler Control Panel 1A2.

4.5.11 RAM/IO/TIMER U13

Ul3 contains a RAM (Random Access
Memory), three I0 ports, Address/Bata
Bus, and a Timer which is driven by U9A,

The I0 Ports (Input/Qutput Ports A, B,
and C) are all selected by Ul for output
operation. Port A (PAO-PA7) provides C8~
Cll out and CSL/C12 IN information for
driving the proper relays on Relay Board

A5, Port B (PBO-PB7) provides Cl3 and
14 in and C13 and €14 out to Relay Board
A5, Port € (PCO-PC5) provides TUNE
LATCH, READY ON, FAULT, TUNE RELAY and
OPERATE, and TUNING outputs to other
circuits on the computer board.

4.5.11.1 Timer

The timer resides within Ul3 and, in
conjunction with UL, acts as a stop watch
beginning at the initiation of the TUNE
command. It is programmed to stop the
microprocessor program and turn on the
FAULT Tamp if a satisfactory tune is not
accomplished within ten seconds. The
timer is reset whenever a new tune com-
mand is received. If a proper tune is
achieved, the timer is disabled, and the
READY Tamp is illuminated on the Coupler
Control Panel 1AZ2.

The timer is programmed at power up and
receives its basic timing information
from microprocessor Ul and U9A, Ul
continuously issues a signal called CLK
OUT (3.072 MHz) on pin 37 which is divided
by twe in flip~-flop USA (1.536 MHz). The
timer during tuning issues a brief Low
going puise on TIMER QUT pin 6 of Ul3,
which clocks Ul. As a tune cycle is
initiated, Ul keeps sampling this Ttine
and uses it to stop the tune cycle if a
satisfactory tune is not achieved within
10 seconds, then illuminates the FAULT
tamp. If a proper tune is achieved, Ul
turns of f the TIMER OUT signal issued by
Ul3, illuminates the READY Tamp and goes
to sleep.

4.5.11.2 Random Access Memory (RAM)

The RAM, also a part of Ul13, provides an
area of temporary storage which Ul uses
as a "scratch pad" when making its calcu-
lations. When the microprocessor needs
to store information in the RAM, U1
issues a code on lines AB-Al5. This code
makes output YO pin 12 of U5B go Low.
While YO is Low, Ul will issue a Low on
the I0/M Tline, the code it wants stored
in RAM on the ADO-AD7 lines and a Low
going write pulse on the WR line.

4-13
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4.5.11.3 Electrically Erasable Program-
mable Read Only Memory (EEPROM) U10

Long term storage of coupier element
settings by channel is handled by the
non-volatile memory in UlQ0. If the
transceiver has the capability of supply-
ing channel number (in BCD format) to the
coupler, the coupler element settings,
when-tuned, will be stored in this memory
in a location corresponding to the selec~
ted channel. With non-channelized radios
the memory capacity is ten channels and
with channelized radios, memory capacity
is 100 channels. This provides extremely
fast tuning, on the order of 10 msec, or
less, If channel information is not
available to the coupier, the storage
memory takes the tuning element
information anyway, and stores it in a
sequential memory section. It has the
capacity to remember the Tlast ten
"tunes", so if a previous freguency is
repeated, the tuning data already exists
in memory, and is extracted first, rather
than requiring a complete tuning cycle.
Tunes obtained in this manner typically
take less than 100 msec. When the "ten
last tuned® memory is filled, the next
new tune information will be stored in
the #1 memory location, all previous data
will move down one memory location, and
the data previously stored in memory lo-
cation #10 will be dropped. Whenever a
TUNE command is initiated from the TUNE
START pushbutton, and no channel informa-
tion is available from units that provide
it, the ten last tuned channels are
polled first, before the coupler begins
a tuning cycle. If a retune is called
for, i.e. a FAULT condition following a
previous READY, the 10 channels are
bypassed and the coupler is forced to
retune.

4-14

4,5.11.4 Keyline Comparator

U438 and associated circuitry make up the
keyline comparator. It is used to make
sure the coupler sees a KEYED condition
for a low input on the radio equipment
KEYLTNE. The output is sent to Schmitt
trigger U7C and pin 9 of Input Buffer U44
to be placed on the DATA BUS to be used
by microprocessor Ul, U7C will output a
High that enables AND gates U8B and D for
FAN ON and OPERATE VSWR FAULT.

4.5.11.5 Fan Control

U268, UeC, U7B, U8B and U32G and associ-
ated circuitry are used to turn ON and
OFF the two +28 VOC fans used to circulate
air through the inductor elements during
long transmissions. U268 a delay timer
is triggered by KEYED from U43B and
approximately three seconds Jater it
outputs a Low on pin 9 to OR gate U6C.
If the coupler is in the operate mode,
U13 RAM I0 TIMER will output a High on
pin 5, in turn sent to base of transistor
switch Q3 causing it to conduct, sending
a Low on OPER/TUNING line to pin 10 of
OR gate U6C. With two Low's on UBC it
will output a Low to Schmitt trigger U78
which will output a High to AND gate U8B,
With U8B enabled with the High from U7C
(KEYED) it will output a High on pin 6
to Fan Relay Driver U32G. U326 will
invert and send a Low out to relay Kb on
Detector/Relay Pad Assembly A3, causing
K5 to energize sending +28 VDC to FAN 1
and 2 until radio is unkeyed.

4,5,11.6 Circuits Not Used

Ready Flash Latch U31 and Ready Flasher
U26A are unused circuits.
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SECTION ¥

MAINTENANCE AND REPAIR

5.1 GENERAL

This section provides test procedures and
: eva]uat1on of overall performance for the
SNR-2000DAC 1 KW Automatic Digital Anten-
na Coupler. A Fault Analysis Table fis
included to aid the repairman in isolat-
ing a fault to the defective module or
subassembly.

5.2 PREVENTIVE MAINTENANCE

No preventive or periodic maintenance is
reqguired in the SNR-Z000DAC.

5.3 INSPECTION

If the SNR-2000DAC has the cover removed
for maintenance, a visual inspection
~ should be performed and the resultant
corrective action should be taken as
follows:

1. Inspect chassis for loose or missing
mounting hardware, deformation, dam-
aged fasteners, or damaged connec-
tors. Replace all damaged parts.

2. Inspect connectors for broken parts;
check insulation for cracks; and check
the pins for damage, m1sa11gnment or
bad plating. Carefully realign pins
when possible, or, if connectors are
otherwise severeiy damaged, replace
connector. Check for ioose, or poorly
soldered connections to terminals or
connectors.  Tighten or solder as
reguired.

3. Inspect wiring of chassis and subas-
semblies for any signs of physical
Any damaged wires

must be rep]aced

| 4, Inspect for leaky, blistered, char-
red, or cracked capacitors, resis-
tors, or diodes. Check for Toose or
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corroded terminal connections. Obvi-
ously damaged components should be re-
placed.

5. Inspect for cold soldered or resin
joints, Bad joints can be recognized
by a dull, porous appearance. Resold-
er.

5.4 REPAIR OR REPLACEMERT

The repair or replacement of damaged and
defective parts usually involves stand~
ard service technigues. Carefully exam-
ine the equipment to determine the cor-
rect technique required to effect the
repair.

5.4.1 GENERAL PRECAUTIONS

a) Perform repairs and replace compo-
nents with power disconnected from
unit,

b) Replace connectors, shielded conduct-
ors, and tw1sted pairs only with
identical items.

c) Reference to component side of a
printed circuit board means the side
on which the majority of components
are Tocated; solder or circuit side
refers to the other side.

d) When repairing circuits, carefully
observe lead dress and component
orientation. Keep leads as short as

possible and observe correct repair
technigues.

e) Observe cable routing prior to disas-
sembly, to enable the proper reinstal-
tation of cabling during reassembly
procedures,

f) If component is defective beyond any
reasonable doubt, remove and rep1ace
it according to the procedures given
in paragraphs 9.4.2 and 5.4.3, If
there is some doubt about the condi-
tion of a component, or if it is being
removed for trcub1eshoot1ng, remove
it according to the procedures in
paragraph 5.4.4,
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5.4,2 CIRCUIT CARD ASSEMBLY, TWO-LEAD
COMPONENT REMOVAL (RESISTORS, CAPACI-
TORS, DIGDES, ETC.)

a) Inspect solder side of component to
determine if the leads were bent over
prior to soldering. If they weren't,
proceed with Step b. If they were,
melf the solder and remove it with a
desoldering tool, then straighten the
leads and remove the component.

b} Heat one lead from component side of
board until solder flows and 1ift one
lead from board; repeat for other lead
and remove component (note orienta-
tion).

¢} Melt solder in each hole and using
desoldering tool remove solder from
each hole.

d) Dress and form leads of replacement
component; insert leads into correct
holes.

e) Solder in place and clip leads on
solder side of board.

5.4.3 CIRCUIT CARD ASSEMBLY, MULTI-LEAD
COMPONENT REMOVAL (IC's ETC.)

a) Remove component by clipping each lead
along both sides. Clip off leads as
close to component as possible. BDis-
card component.

b) Heat hole from solder side and remove
clipped lead from each hole.

c) Melt solder in each hold and using a
desoldering suction tool remove sol-
der from each hole.

d) Insert replacement component observ-
ing correct orientation.

e) Solder component in place from solder
side of board. Avoid solder runs. No
solder is required on contacts where
no track exists,

5.4.4 REMOVAL OF COMPONENTS OF DOUBTFUL
CONDITION

a) To remove components that are not heat
sensitive, melt the solder and remove
it with a desoldering tool, then re-
move the component,

5.2

b} To remove components that are heat
sensitive, such as diodes, transis-
tors, and IC's, connect a heat sink
to the lead between the body of the
component and the solder joint, melt
and remove the solder. Repeat for all
leads of the component, then remove
the component. Apply heat to the lead
for the minimum amount of time neces-
sary to remove the solder. When
working with IC's, start at one
corner, then go to the lead farthest
away, then back to where you started,
etc...(Example: pin 1, 8, 14, 7, ...)
This is to keep heat buildup to a
minimum. Remember that some solid
state devices are extremely heat
sensitive, and even though maximum
care is exercised during their
removal, they may still be destroyed
by the removal procedure.

¢) To install a heat sensitive component,
use a heat sink and the sequence
outlined above to prevent heat from
destroying the component.

5.5 DISASSEMBLY INSTRUCTIONS
Refer to Figures 5-1, 5-2, 5-3, 5-4

a) TOP COVER:
screws.

Remove 18 phillips head

b) COMPUTER BOARD A2: Grasp assembly
with thumb and forefinger and pull
straight up, out of <card cage.
Disconnect the 20 pin ribbon cable
from A2P3.

c¢) DETECTOR/RELAY PAD ASSEMBLY A3: Dis-
connect ground connections from A3P1
and P2 and FAN plugs A3P3/P4. Discon-
nect BNC UG-88D/Y connector with RF
cable RG-58A/U from A4J1 of Capacitor
Board A4. Grasp A3 assembly with
thumb and forefinger and pull straight
up out of card cage. ODOisconnect BNC
UG~?8D/U with RG~1428/U RF cable from
A34dl.
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d)

e}

)

h)

i)

INPUT CONNECTOR ASSEMBLY Al: (Note:
A3 Assembly must removed first.} Re-
move retaining nut from J2, the 37 pin
connector on the front of the SNR-
2000DAC. Disconnect from ALJ1 the 20
pin ribbon cable connector and from
AlJ2 the 10 pin ribbon cable connec-
tor. Slide Al Assembly toward the A3
card cage and 1ift assembly straight
up as soon as J2 clears the coupler
case.

CLEAR PLASTIC SAFETY SHIELD: Remove
8 phillips head screws and 1ift out.

CAPACITOR BOARD A4: Remove 13 phil-
1ips head screws at E1 through E13.
(Disconnect BNC UG-88D/U connector
with RF cable RG-58A/U from A4Jl, if
not previously removed in step ¢.)

COIL AND CAPACITOR ASSEMBLY A6: Re-
move the 3 inch acorn nut and 7/16
inch nut and washer from antenna RF
insulator £E2. Remove the 7 each, 7/16
inch nuts and washers attaching the
A6 assembly to the coupler case
bottom. Lift the front end of the
A6 assembly (end with Computer Board
and Detector Board card cages) and
remove from the coupler case.

RELAY BOARD A5: Turn Coil and Capaci-
tor Assembly A6 upside down after re-
moval from coupler case. Remove 8
phillips head screws and 1ift the AS
Board straight up off the 28 relays.

REMOVAL OF RELAYS K1 THRU K1l:
NOTE

Assembly A6 does not have
to be removed to accom-
plish repair to relays.

1. Remove Capacitor Board
step f.

2. Remove the 3 phillips head screws
holding the particular relay to the
A6 assembly.

3, Lift the particular relay being
removed straight up to unplug the 4

A4, see

3

contact wires that plug into the Relay
Board A5. Note: Do not twist the re-
lay as it could bend or deform the
contact wires.

REMOVAL OF RELAYS K12 THROUGH K28:

1. Using a 100 watt soldering iron
desolder the connecting link on the
top of the particular relay being
removed.

?. Desolder the particular element
soldered across relay contacts A and
C.

3. Remove the 2 phillips head screws
holding the particular relay to the
AB Assembly.

4, Lift the particular relay straight
up to unplug the 4 contact wires that
plug into the Relay Board A5. Note:
Do not twist the relay as it could
bend or deform the contact wires.

5.6 PERFORMANCE TEST

The following tests will provide overall

performance data on the SNR-2000DAC as
well as aid in determining specific prob-
Tems.,

NOTE

Various types of digital
and Tinear logic devices
are used in the SNR-2000-
DAC. When troubleshoot-
ing these devices, please
keep the following in
mind. HIGH also known as
a logic high or logic one
is a signal in two state
5 volt logic that gener-
ally measure between 2.5
voits and 5.0 volts. LOW
also known as a logic low
or a logic zero is a sig-
nal in two state 5 volt
logic that generally mea-
sure between 0 and 0.5
volts.

5.6.1 TEST EQUIPMENT

The following test equipment or equiva-
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lent is required to perform the test pro-
cedures outlined in this section.

1. Exciter/Transceiver

2. 35 Ft. whip antenna simulator Sunair
p/n 8084001094

3. "THRULINE"™ wattmeter: Bird Model 43
with 100 watt 2-30 MHz element

4, Dummy Yoad, 50 ohms @15C W, Bird Mode]
8135

5. VOM: Simpson 260 (20K Ohm/Volts)
6. Digital Multimeter: H.P. Model 3476A
7. Oscilloscope: Tektronix 4658

8. Freguency Counter: Fluke Model 1911A

9. DC VTVM: H.P. Model 412A

10.RF Signal Generator: WaveTek Model
3001, 1-520 MHz

11. Extender Cards and Test EPROM:
Sunair Service Kit p/n 8092907595

12. Transceiver to Coupler Test Cable:
Sunair Cable Assembly p/n 60635004008

5.6.2 EQUIPMENT CHECK OUT

Connect coupler and test equipment as
shown in Figure 5-5, Perform Fault Anal-
ysis as outlined in Table 5-1.

WARNING HIGH VOLTAGE

THE RADIO OPERATOR AND SERVICE TECHNICIAN
SHOULD EXERCISE CAUTION NOT TO CONTACT
THE OUTPUT OF INSULATOR E2 WHILE TRANS~-
MITTING,

P
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' A2P3

A3 A3P3/P4

FIGURE 5-1 COMPUTER A2 AND DETECTOR/RELAY PAD A3 BOARDS EXTENDED
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Jl 5
{not shown)

Addl

Aldl

42

AlJ2

A4

FIGURE 5-2 COMPUTER A2 ARD DETECTOR/RELAY PAD A3 BOARDS REMGVED
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FIGURE 5-3 SNR-2000DAC WITH CAPACITOR BOARD A4 REMOVED (VIEW 1)
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A2
K1
K3
K5 K4
K7 — K6
K8
K9
K11 k10

e

-

K12 THRU K28

FIGURE 5-4 SNR-Z000DAC WITH CAPACITOR BOARD A4 REMOVED (VIEW 2)
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GSB-900 SERIES SCOPE
PROBE
ANTENNA
1A8J!

ACCESSORY

BNC

THRULINE

S

1) m—— RF INPUT

SRR-2000 DAC

1A8J4

POWER
1ABJ3S

MIC

35 FT WHIP
SIMULATCR

ANT.

8084001094
- GND

v

1i5 VAC
{230VvAC)
50-60 Hz

CONTROL.

ANTENNA

——% GROUND

FREQUENCY/WAVEFORM MONITOR

OSCILLOSCOPE FREG COUNTER

CHI CHI
IN CUT | IN
Q) (®]

FIGURE 5-5 COUPLER TEST SETUP
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(
R54 R65
A2P3 R68 RAO
' R31 :
TP8
TP5
TP6 P2
TP3 (
TP4 ‘

FIGURE 5-6 COMPUTER BOARD A2 EXTENDED
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G3B~900 SERIES

I e P

[:I:I: MIC

ANTENNA
A8

ACCESSORY
14844

POWER
[ABJ3

THRULINE

g

BNC

S

T

DCVTVM

35 FT
WHIP
SIMULATOR

¥

Ji

Pl

v

115 VAC
(230 VAC)
50-80 Hz

DETECTOR/RELAY PAD
3

s

50 OHM
DUMMY LOAD

v

SNR-2000C DAC

FIGURE 5-7 DETECTOR/RELAY PAD ALIGNMENT SETUP (Forward Power Detectors)
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(not shown)

5-12

T P4

P8

CR14
CR13

TP2

P3/P4
TP6

TPl

P1

c20
(not shown)

A3J1

s

A302:

FIGURE 5-8 DETECTOR/RELAY PAD ASSEMBLY A3 EXTENDED
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658-900 SERIES

DI

ANTENNA
W asdl

ACCESSORY
1ABJ4

POWER -
1A8J3

Mic

-

T

BNC @

THRULINE

S

¢

LISVAC
{230 VAC)
50-60Hz

DCVTVM

35 FT E:}_.
WHIP
SIMULATOR Z
\
Ji 50 OHM Z
[_ﬂ: DUMMY LOAD
mlz j}"-

DETECTOR/RELAY PAD
ail AssY A3

SNR-2000 DAC

FIGURE 5-9 DETECTOR/RELAY PAD ALIGNMENT SETUP ,
(Reflected Power Deteéctors, Mag & Phase Detectors)
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B0Z<0ove0s u/d 21
Zovspoyepy u/d 11
60004706Z0 u/d £3-13
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FIGURE 5-10 35FT. WHIP ANTENNA SIMULATOR
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SYMPTOM

FAULT lamp on at initial power
turn on.

No Coupler Control Panel meter
readings in FWD or REF posi-
tion, coupler faults 10 seconds
after TUNE command.

Control Panel meter reads norm-
ally in FWD position. WNo read-
ing in REF position. Coupler
faults 10 seconds after TUNE
command.

Control Panel meter reads norm-
ally in both FWD and REF posi-
tions. Coupler faults 10 ssc-
onds after TUNE command.

TABLE 5.1 FAULY ANALYSIS
POSSIBLE TROUBLE

a. Operation is normal and in-
dicates status of coupler is
unknown.

a. No RF output from 900
Series Exciter/Transceiver.
MODE switch not in AM or KW/-
CPLR TUNE positions for tuning.
(MODE switeh position not crit-
ical in SC-10 Transcei/er
units.)

b. No RF output from 00
Series Exciter/Transceiver.

¢. No TUNE ENABLE to SC-10
Transceiver.

a. No RF to coupler.

b. Coupler Detector/Relsy Pad
Asgembly A3 defective.

c. Coupler reflected power
eircuitry on Computer Board A2
defective.

a. Computer Board AZ out of
alignment or defective.

b. Detector/Relay Pad Assembly
A3, out of alignwent or defec-
tive.

¢c. Defective component on Ca-
pacitor Assembly A4 or Coil and
Capacitor Assembly A6,

d. Defective relays K1-K28,

CHECKS/CORRECTIVE ACTION

a. Depress TUNE START push-
button with MODE switch in AM
or KW/CPLR TUNE position. Yel-
low TUNING lamp on the Coupler
Control Panel 1A2 will light.
In 10 seconds or less, green
READY lamp will light, indicat-
ing coupler is tuned and resdy
for operatien. If red FAULT
lamp lights, follow through
fault anaelysis procedures to
determine fault.

a. (1) Before pushing TUNE
START  pushbutten, is MODE
switeh in AM or KW/CPLR TUNE
positione? (2} No carrier is
generated in USB, LSB, (keyed
up) positions in 900 Series
Exciter/Transceiver.

b, Defective Exciter/Trans-
ceiver. Refer to Dperation and
Maintenance Manual for defec-
bEive unit.

¢. Defective Detector/Relay
Pad Assembly A3, Repair or re-
place.

a, Check coax ecable and con~
nactors between exciter/trang-
ceiver and coupler. Meter in
REF position should read graat-
er than zero during TUNE, dipp-
ing to a low value when coupler
TUNE is achieved.

b, Repair or replace.

¢c. Repair or replace.

a. Align A2 Board according to
Table 5.1.1. If unable to
align, repair or replace Compu-
ter Board A2,

b. Align A3 Board according to
Table 5.1.2. If unable to
glign, repair or replsce A3
Board.

c. Check components for damage
and/or severe discoleration.
Replace ss required.

d. Check out relay operetion
in Table 5.2.2,
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SYMPTOH

None of the coupler status
lights on.

Coupler tunes normally, but
faults when 1000 watts is
applied.

TUNE lemp and READY lamp blinks
en and off.

5-16

TABLF 5.1 FAULT ANALYSIS (Con't)

POSSIBLE TROUBLE

a, +28 VDU in exciter/trans-
ceiver is shut off.

b. Defective Computer Board
A2.

a. VSWR trip point set too
low.

b. Internal
breakdown.

high wvoltage

c. Loose Antenna or ground
connection, or corrosion.

d. Defective internal ground
connection.

a. TUNE command line is held
High by expiter/transceiver.

CHECKS/CORRECTIVE ACTION

a. Recycle exciter/trans-
ceivers power switch (wait 30
seconds before turning on
again). Check for +28 VDC at
RF Power Amplifier connector
IABP1, pin D. Repair as neces—
Sary.

b. Repair or replace Computer
Board AZ.

a., (1) Try to retune with MODE
gwiteh in CW position and CW
key down (1000W). (2) If tune
is not satisfactory or fault
condition is noted on more than
just a very few freguencies,
check voltage on Computer Board
A2 test point TPl to ground.
Veltage should be 2.60 VDU or
to a value approximately 0.1
VDE higher than measured.

b. Observe coupler tune in
darkenad area and loock for
breakdown on Capacitor Board A4
or {oil and Capacitor Assembly
A6. Repair or replace defec-
tive component.

c. Eheck antenna and ground
connections for tightness and
freedom From corresion.

d. (1) Check all Chassis
Assembly grounds for tight-
ness. (2) Check Computer
Board A2 and Detector/Relay Pad
Asgsembly A3 connectors for
clean connector contacts.
Clean or replace.

a. Exciter/transceiver defec-
tive. Checkt extiter/trans-
celver manual For potrective
action.
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WOTE

1.

2.

10.

11.

1Z.

TABLE 5.1.1 SNR-2000DAC ALIGNMENT PROCEDURE FOR COMPUTER BOARD AZ

If upon completion of the Fault Analysis Tables 5.1, the SNR-2000DAC is still not operating
properly, accomplish the following alignment procedures. All measurements and adjustments in this pro-
cedure are sccomplished on the Computer Board A2. Refer to Figure 5-6. If during any step, the AZ
Board does not align properly, refer te Table 5.2,

Insure that the 900 Series Exciter/Transceiver is OFF. Remove Computer Board AZ end reinstall,
in coupler, on extender board p/n 8092039097, '

Turn exciter/transceiver ON. (This is necessary to supply power to the coupler.)

Connect
Measure
Messure
Méagire
Measute

Cohnect
5 my is
Cohnect
7 av is
8 and 9
Connect
5 my is

Connect
5 mv is

negative lead of DVM to ground. Select secale appropriate to measure +12 VDC.
voltage at TP3, Voltage should be between +10.2 and +11.0 VDC.

voltage st TP4. Voltage should be % of meassured voltage in Step 4 above.
voltage at TPl. Adjust R3l until voltage is +2.60 WOC + .0L VDC,

voltage at TP2. Adjust R4(} until voltage is +300 mv + 5 mv.

negative lead to TPB and positive lead to TP7. Adjust R6B until a reading of +£300 my +
obtained.

negative lead to TP4 and positive lead to TP7. Adjust R54 until a reading of +150 mv *
obtained. Move positive lead to TP8, voltage should resd -150 mv + 5 mv. Repeat steps
88 reguired to obtain readings.

negative lead to TP6 and positive lead to TP5. Adjust R85 until a reading of +300 my +
obtained.

negative lead to TP4 and positive lead to TP5. Adjust R44 until a reading of +150 mv +
obtained. Move positive lead to TP6, voltage should read -150 mv + 5 mv. Repeat steps

10 and 11 as required to ocbtain readings.

Turn OFF the exciter/transceiver. Remove Computer Board AZ and extender board. Reinstall Com~
puteér Board in coupler and turn exciter/transceiver ON.

ﬁb*ﬁé If ypon completion of the above procedures, the coupler still fails to operate properly, continue
oh to Table 5.1,2. alignment procedure for Detector/Relay Pad Assembly A3,
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TABLE 5.1.7 SMR-20000AC ALIGKMENT PROCEDURE FOR DETECTOR/RELAY PAD ASSEMBLY AS

MOTE: If upon completion of the Fault Analysis Procedures of Table 5.1, the SNR-Z000DAC is still not
gperating properly, accomplish the following alignment procedure. All measurements and adjustwents are
accomplished on Detector/Relay Pad Assembly A3. If during any step, the A3 Assembly does not align
properly, refer te Section 4.3. Using the theory of operation, check related circuitry using standard
camponent troubleshooting procedures.

PRELIMINARY SETUP FIGHRE 5-5

1. Turn MODE switch on 900 Series Exciter/Transceiver to OFF. Remove A3 board and reinstall in
coupler on extender board p/n 8092029091. NOTE: In order to remove A3 board the following
connections have to be disconnected:

a. RF coax cable connection on A4J1
b. The two (2} ground strap conmections and FAN plug P3/P4 to the A3AZ Pad Board
{these will be left disconnected during the alignment procedure).
2. Once the A3 board is reinstalled on its extender board, make the following connectiona for ALIGN-
MENTS A and B. See Figure 5-7.
8. Disconnect RF coax cables at A331 and J2.
b. Connect RF coax cable removed from A3J]l te A3J2 (RF input to coupler.)
c. Connect an RF test coax cable with BNC connectors on each end to A3Jl and to the
50 ohm Dummy Load.
d. Connect an B inch clip lead between A3AZPL and its ground strap.
3. Turn MODE switch to AM {necessary to supply power to coupler). Set freguency dials to 29.2000
MHz.

ALIGHMENTS A AND B
NOTE: To insure proper alignment, de not deviate from sequence of steps. Refer to Figure 5-8.

A. FORWARD RF POWER DETECTOR (TUNE)

1. Set DC VIVM to +1.0 volt range. Connect negative lead to TP6 and positive lead to TP5.
Conneet & clip lead bstween chassis ground and anode of CR10. This will cause the green
LED CR13 to light, and TUNE RELAYS K1 and K2 to energize.

2. Key the radic. (Depending on exciter/transceiver type, this can be accomplished by either
holdi?g the microphone PTT depressed or by placing the MODE switch te CPLR TUNE/KW posi-
tion.

3. Adjust Cl8 for a dip {minimum voltage teading) on the VIVM,

4, Unkey radio, disconnect positive lead from TP5> and clip lead ground from CR10. Green LED

will go out and TUNE RELAYS will deenergize.
B. FORWARD RF POWER DETECTOR {HI)

1. Connect VIVM positive lead to TP8, set meter to 0.1 V range.

2. Place MODE switeh to CW, and key radio.

3. Adjust C26 for a dip on the VTVM.

4, Unkey radio and place MODE switch to AM.

5. Disconnect meter lead from TP8.

C. REFLECTED RF POWER DETECTOR (TUNE)

L. Disconnect RF cables from A3J1 and A3J2 and reverse them so that the 50 ohm dummy losd

gfg??w connected to A3J2 and RF input to the coupler is connected to A33I. (See Figure
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£,

NOTE:

3.

3.
4.
5.

Connect VIVM positive lead to TP4, set meter te 0.1 V range.
Connect clip lead to anode of CRIO. This will cause green LED CR13 to light, and TUNE

RELAYS K1 and K2 to energize.

Key radio, with microphone PTT or MODE switch in KW/CPLR TUNE.
Adjust C13 for a dip on the VTVM,

Unkey radio and disconnect meter leads.

PHASE DISCRIMINATOR

1.
2'
3.

4.

Connect VIVM negative lead to TPZ and positive lead to TP3. Set meter to 0.1V range.
Key radio, with microphone PTT or MODE switch in KW/CPLR TUNE,

Adjust R15 for a NULL on the VTVM (as close to 0 volts as possible, voltage will swing
positive and negative).

Urnkey radioc and remove positive lead from TP3 and connect to TPL.

MAGNITUDE DISCRIMINATOR

1,
2,
3,

Key radio, with microphone PTT or MODE switch in KW/CPLR TUNE.
Adjust C1 for a NULL on the VTVM,

Unkey radio and remove meter leads from TPl and TP2. Remove clip lead from positive side
of CRI0 and from chassis ground. Green LED will go out and TUNE RELAYS will deenergize.

REFLECTED RF POWER DETECTOR (HI)

1.
2.
3.
4.

Connect VTVM negative lead to TPé and positive lead to TP7, set meter to 0.3V range.
Plage MODE switch in CW, and key radio.

Adjust C20 for a dip on the VIVM,

Unkey radio esnd turn MODE switeh to OFF. Disconnect meter leads and disconnect 50 ohm
dummy load. Remove A3 from extender and remove extender board. Reinstall A3 baord in

coupler and reconnect RF coax cables, fan plug, and ground straps for normal operation
of coupler. Conneet test equipment as in Figure 5-5.

100 WATT OPERATION CHECKOUT

I.

Turn MODE switch to AM, Depress TUNE START pushbutton on Coupler Control Panel 1A2 and
check to see if coupler will tune 29.9 MHz, If a good tune is accomplished, then continue
tuning through the Hf spesctrum from 29.9 MHz to 1.6 Miz in 1 MHz steps. If coupler
completes all these tunes, it should operate throughout the entire freguency range.

1000 WATT OPERATIONAL CHECKOUT

1.

Use Section III, paragraph 3.3, to check out system at 1000 watta.

If upon completion of alignments in Tables 5.1.1 and 5.1.2, the coupler still fails to operate

-properly, continue on to Tables 5.2 and 5.2.1.
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TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOOTING, COMPUTER BODARD A2

NDTE: For this Test Procedure, a 35 ft. whip antenna simulator is required. An equivalent type of
simuylator may be used or one may be purchased from Sunair, p/n 8084001094, or built from the schematic
diagrem in Figure 5-10. Also required is PC Assy Extender p/n BG92039097.

CIRCUIT UNDER TEST INSTRUCTIONS RESULT/ACTION

Preliminary Setup 8. Test equipment: Freq/wave-
form monitor, Figure 5-5 and a
digital voltmeter (DVM).
b.” Exciter/Transceiver: AM
Hode of operation.
¢. Connect 35 ft. whip antenna
simulator to couplers antenna
terminal.
d. Place Computer Board A2 on
extender board p/n 8092039097.

NOFE: When instructed to change exciter/transceiver frequency, be sure to change frequency by noc less
than 2 MHz.

1. 28 V Supply a. Connect negative lead of NORMAL: DVM indicates 28 V + 4
DVYM te chassis and positive volts.
lead to the anode of A2CRIZ.
ABNORMAL: Turn ofF 900 Series
radip, remove coupler control
cable. Turn on radio and with
DVYM negative lead to pin h and
positive lead to pin 8 of econ-
trol cable, measure for +28 VOC
+ 4 volts. If voltage is
incorrect, check +28 VDL in
radio and/or control cable. If
voltage from radio and cable
are correct, turn off radio and
reconnect control cable and
disconnect P3 from Computer
Board AZ. Turn radic on.
Connect DVM negative lead te
chassis and positive lead to
tibbon connector J3 pin 13. If
DVM reads +28 VDC, check for
defect between P3 pin 13 and
anode CR12. If no defect is
found, turn off radio and
remove  Detector/Relay  Pad
Assenbly A3, With DVM still
connected to J3 pin 13 and
chassis, turn on radio. IT DVM
reads +28 WVOC, vcheck for
defective A3 assembly (see
Section 4.3). 1If still voltage
is incorrect, check the Input
Connector Assembly Al, in
particular the "Soft Start"

Cireuit.
2. 5 V Supply a. Connect positive lead of NORMAL: DVM indicetes 5 V *
DVM to Computer Board connector -3V,

A2P3 pin 15 or 17.

. ABNORMAL = Unplug Computer
Board. If DVM reads 3V, check
for shorts on the board. If it
atill reads the wrong voltage,
check or repair the 5 V regula-
tor U2 mounted on the Input
Connector Assembly Al.

520



SUNAIR SNR-Z000DAC

3.

4.

5.

TABLE 5.2 FAULT ANALYSIS AMD TROUBLESHODTING, COMPUTER BOARD 42 {Can't)

6.144 Mz Clock Dscillator

Tune Commend Circuit

+10 vyDC

a, Connect oscilloscope probe
to U1 pin 1.

a. F[Connect scope probe to CR2
anode. Depress TUNE START but-
ton on Coupler Control Panel
1AZ.

b, Connect scope probe to (2
base. Depress TUNE START but-~
ton on Coupler Control Panel
1AZ.

c. Connect scope probe te Q2
coliector. Depress TUNE START
button on Coupler Conkrol Panel
1A2.

d. Connect scope probe to Ul
pin 8. Depress TUNE START but-
ton on Coupler Contrel Panel
1A2.

a. Connect DVM negative lead
to ground (chassis) and connsct
positive lead to TP3,

WHORMAL: Frequency = 6.144 MHz
square wave, 4 V p-p minimum.

ABNDRMAL:  Replace U2,

MNORMAL = Scope indicates a
momentary +0 VDC to +12 VDC Low
to High change. Coupler tunes.

ABNGRMAL:  Cheek Input Connsc-
tor Assembly Al. Check control
cable  between radio and
coupler. Check radio for pro-
per inputs to coupler.

MBREAL: Scope indicates a +1 V
level at Q2 base. This level
remains until coupler has tun-
ed, then indicates GV.

ABNORMAL ¢ Check G2 and associ-
ated circuitry.

NORMAL : Scope indicetes a vol-
tage level of O V at Q2 coliec-
tor while tuning. Level should
remain Low until coupler has
completed the tune oycle.
Scope indicates a +2B V level.

ABNOIMAL :  Repair or replace Q2
or associated circuitry. Check
Keyline Relay on Detector/-
Relay Pad Assembly A3. Refer
to Section 4.3.7.

HORMAL = Scope indicates momen-—
tary 9V to +5 VDC pulse. Coup-
ler tunes.

ABNDRMAL s  Check UTE; U7F, and
repair or replace,

NORMAL s DVM indicates a read-
ing of approximatley 10.2 to il
VD

a

ABNORMAL s 1T voltage is off by
more than .8 V check U39 cir-
cuitry for defective compo-
nent. Cheek voltage at CR12
cathode, it should be approxi-
mately +28 YBC. Anode reading
should be approximately l16V.
If these are correct, rsplace
432,
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TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOBTING, COMPUTER SOARD AZ {Con®t)

6. Detector Reference g. Connect DVM negative lead
to ground (chassis) and connect
positive lead to TP4.

Tyrn 900 Series Radio Equipment UOFF.
Computer Board AZ on extender card.

7. Phase and Magnitude Compar- a. Connect scape probe bo U4s
ators (Static) pin 6, Jumper voltage from TP3
to P2 pin 5.

b. Connect scope probe to U45
pin 8, jumper voltage from YP3
to P2 pin 5.

c. Connect scope probe to U45
pin 10, jumper voltags from TP3
to P2 pin 4.

d. Connect scope prabe to U45
pin 12, jumper voltage from TP3
to P2 pin 4.

522

Remove and set aside Detector/Relay Pad Assembly A3.
Turn 900 seris radio equipment TN,

MORMAL: DVM indicates a read-
ing ong half {}) of the reading
in Step 5 NORMAL.

ABMORMAL: Check voltage divid-
er R82 and RHI. Repair or
replace 83 Necessary.

lLeave

MORMAL: Scope indicates a +3
YOO level. When TP3's voliage
is applied to P2 pin 5, +5 Volt
level on scope drops to O
Yolts. Remove voltage fo PZ
pin 5 and momentarily scope
level will return to +5 VOC
Level.

ABNORMAL :  Check eircuitry re-
lated to U45C, U428 and U4lA.
Repair or replace as necessary.
MORMAL . Scope indicates G WOC
level, When TP3's voltage is
applied to P2 pin 5, scope
level will go to + 5 VBC. Re-
move voltage to PZ pin 5 and
momentarily scope level will
return to 0 VDC.

ADNORMAL. & Check circuitry
pelated to U4SD, U4ZA and U4lA.
Repair or replace as necessary.

MORMAL:  Scope indicates a +3
VOC level. When TP3's voliage
is applied to PZ pin 4, scope
level will drop to 0 Velts.
Remove valtage to P2 pin 4 and
momentarily scope level will
return to + 5 O level.

ABNORMAL & Check circultry
related to U45L, U420 and G418,
Repair or replace as necessary.

HORMAL:  Scope indicates & O
volt lsvel. When TP3's voltage
is applied to P2 pin 4, scope
level will raise to +5 volt
level. Remove voltage to P2
pin 4 and momentarily scope
level will rpeturn to 0 velt
level.

ADNORMAL 5 Check circuitry
related Eto U4SF, U420, sand
U4ing, Repsir cor replacs as

Necassary.
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8.

TABLE 5.2 FAULT ANALYSIS AND TROUBLESHDOTING, COMPUTER BOARD AZ {Con't)

VSWR Faults

TUNING VSWR FAULT

OPERATING VSWR FAULT

OPERATING VSWR FAULT

9.

RF PRESENT

a. Connect scope probe to U45
pin 4 and jumper voltage from
TP& to P2 pin 1.

b. Connect scope probe to U45
pin 2 and jumper voltage from
TP4 to P2 pin 9.

c. Connect scope probe to U8
pin 11, place a ground on the
cathode of {R13., Jumper volt-
age from TP4 te P2 pin 9.

a., Connect scope probe to UB
pin 8. Jumper voltage from TP4
to P2 pin 2.

b. With scope probe connected
to UB pin 8, jumper woltage
from TP4 to P2 pin 7.

NORMAL: Scope indicates a + 5V
level. ‘When TP4's voltage is
applied to P2 pin 1, scope
level will drop to 0 volts.
Remove voliage to P2 pin 1 and
scope level will return to 45V,

ABNERMAL:  Check cirvcultry re-
lated to U45B, U37D. Repair or
replace as nhecessary.

MORMAL: Same as for step a.
above.

ADMNDRMAL ¢ Check circuitry
related to U4SA, U37C. Repair
or replace as necessary.

NORMAL: Scope indicates a DV
level. When TP&'s voltage is
applied to P2 pin 9 scope level
will go to +5V. Remove voltage
to P2 pin 9 and scope will re-
turn to OV. (Will also cause a
toggleing section if voltage is
left on P2 pin 9 and ground to
CRI3 is removed and replaced.)

ABNORMAL s  Check eircuitry re~
lated te UBD, UYC, U7D and
ua3s. Repair or replace as
Necessary.

NORMAL: Scope indicates a +5V
level. When TP4's voltage is
applied te PZ pin 2, scope
level will drop to OV. Remove
voltage applied te pin 2, and
scope will return to +5V level.

ABNGRMAL:  Check circuitry re-
lated to UBC and §5. Repair or
replace.

NORMAL: Same as for step a.
above.

ABNORMAL ¢ Check circuitry re-

lated te UBC and Q4. Repair or
replace.,
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TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOOTING, COMPUTER BOARD AZ (Con't)

10. COUPLER REFLECTED POWER

Remove test equipment leads and voltage jumpers, turn 900 Series radio equipment OFF,

a. Connect scope probe to U38
pin 14 and jumper voltage from
TP3 to P2 pin 1.

b. Leave scope probe connected
to U38 pin 14, connect TP4's
voltage to base of 83, and
jumper voltage from TP3 to P2
pin 9.

/Relay Pad Assembly A3. Leave Computer Board A2 on extender card.

11. FAN CONTROL

12. FAULT Light Circuit

5-24

a. Place radio MODE switch in
AM, Depress TUNE START push-
button on Coupier Control Panel
1Az,

b. With the green READY light
on, key microphone PTT button.

a. Connect scope probe to U386
pin 5. Turn 900 Series radic
power OFF. Wait approximately
4 seconds and turn power back

.

NORMAL :  Scope indicates a OV
level, When TP3's voltage is
applied to P2 pin 1 scope level
will rise to approximately
+1.5V. Remove voltage applied
to P2 pin 1, scope will return
to OV.

ABNORMAL : Check circuitry re-
lated to U38, U378, and G3.

Repair or replace.

NORMAL: Scope indicates OV.
When TP3's voltage is applied
to P2 pin 9, scope level will
rise to approximately +1.5V.
Remove vecltage to P2 pin 9,
scope will return to OV.

ABRORMAL: Check circuitry re-
lated to U38, U37A and Q3. Re-
pair or replsce.

Turn 900 series radio equipment ON.

NORMAL : Coupler will tune and
green READY light on Coupler
Control Panel will light.

ABNORMAL: Check Symptom and
Corrective Action in Table 5.1
Fault Analysis.

NORMAL: In approximately three
{3) seconds the fans in the
SNR-2000DAC will come on and
will remain on until PIT is re-
leased.

ABNDRMAL: Check circuitry re-
lated to U32G, U8B, U7B and C,
UsC, U268 and U43B. Check FAN
Relay on the A3 Agssembly. Re-
fer to Section 4.3.7. Repair
or replace.

NORMAL: Scope will show a 0OV
level indication when radio is
turned back on and red FAULT
light on 1AZ panel is lit, De-
press TUNE START pushbutton on
the 1AZ. When coupler tunes,
scope will show a +12V legvel
with green READY light on.

ABNORMAL : Check U36B, U13, and
associated circuitry. Check
FAULT Light on Coupler Contral
Panel 1A2, replace if neces-
sary. Check control cable be-
tween coupler and radio. Re-
pair or replace.

Replace Detector
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TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOODTING, COMPUTER BOARD A2 (Con't)

13. READY Light Circuit a. Connect scope probe to U36 WORMAL:  Scope will show OV
: pin 3. Depress TUNE START when tune cycle is complete and
pushbutton on Coupler Control green READY light on IA2 is
Panel 1AZ. 1it. Turn redie OFF and wait
approximately 4 seconds, then
back ON. Scope will show +12V
and READY light is OFF,

ADMORMAL : Check U6B, U36A, 13
and associated cirguitry.
Check READY lamp on IAZ, Re-
place if necessary. Check con-
trol cable between coupler and
radio. Repair or replace.
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TABLE 5.2.1 COUPLER TEST

PRELIMINARY SETUP FIGURE 5-11

Refer to Figure 5-18.

fonnect equipment as shown in Figure 5-11. Remove Computer Board A2 from coupler. On the Computer
Board, remove EPROM U4 and replace with test EPROM p/n 8092038295, Place CFU extender board, p/n
BO92039097 in coupler and reinstall AZ on extender board. Reeconnect ribbon cable.

1, Turn 900 Series Exciter/Transceiver ON.
a. Coupler relays will energize. Coupler Control Panel 1AZ installed in radioc will momentar-
ily light the READY and FAULT lights. The test EFROM causes the coupler to go into
"pipeline" where all the capacitors and inductors are placed out of the RF eircuit by
relays K1 through K28.

2. Push the TUNE START pushbutton on the coupler control panel, one time. The test EPROM will
"LATCH CLOSEM relay K1, placing Cl in the RF eircuit. Push the TUNE START once more, and the
test EPROM will "LATCH OUT" relay Kl taking Cl out of the circuit. The following table lists
the conditions of the couplers RF circuitry aceording to the number of pushes of the TUNE START
button. See Table 5.2.2 for Fault Analysis and Troublesheooting.

NUMBER 0OF TIMES RELAY NUMBER AND STATUS ELEMENT THAT IS PLACED
TUNE START IS PUSHED OF CONTACTS A AND € IN/QUT OF RF CIRCULT

1 K1 Closed €1 IN

2 K1 Open £1 ot

3 K2 Closed €2 IN

4 K2 Open £2 Ut

5 K3 Closed C3 IN

6 K3 Open C3 0ut

7 K4 Closed c4 IN

8 K& Open C4 out

9 K5 Closed C5 INl

10 K5 Open C5 ourt

11 Ké Closed | Cée IN

12 Ké Open €& QUT

13 K7 Closed C7 IN

14 K7 Bpen c7 ou

15 K8 Closed C8 1IN
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39

5-28

TABLE 5.2.1 COUPLER TEST (Con't)

K8 Open

K9 Closed

K9 Open

K10

Klg

K11

K1l

K12

Klz2

Ki3

K13

K14

kKl4

K15

K15

K16

Klé

K17

K17

Kis

K18

K19

K19

K20

Closed
Open
Closed
Open
Open
Closed
Open
Closed
Open
Closed
Open
Closed
Open
Closed
Open
Closed
Open
Closed
Open
Closed

Open

C8 out

o IN

Co out

Clo

c10

Ci1

Cl1

L13

L13

114

L14

€12

ciz

IN

auT

IN

nuT

IN

ouT

IN

ouT

IN

ouT

L1 IN

L1 oyt

L1l

L1l

L12

L12

IN

out

IN

our

L2 IN

L2 QuT

L3 IN

L3 out

L9 IN
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40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

TABLE 5.2.1 COUPLER TEST (Con't)

K20

K2l

K2l

K2z

K22

K23

K23

K24

K24

K25

K25

K26

K26

K27

K27

K28

K28

Closed
Open
Closed
Open
Closed
Upen
Closed
Open
Closed
Open
Closed
BOpen
Closed
Closed
Open
Closed

Open

L9 our

L10 IN

L10 OuT

L4 IN

L4 ouy

L5 IN

L5 ouT

L7 IN

L7 out

L8 IN

LB OUT

16 IN

Le QUY

Ci3 IN

€13 out

Cl4 IN

Clg QUT

NOTE: Pushing " TUNE START" the 57th time, will return to 1 again, allowing the stepping through of the

28 relays to begin again.

If the number of times the "TUNE START" has been depressed, is forgotten,

or for some other reason you want to start at the beginning again, turn OFF the radio, wait 15 seconds

then turn the radio back ON.
of YIUNE STARTY to close Kl.

This places the coupler bdck into "pipeline”, ready for the first push
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TABLE 5.2.2 FAULT ANALYSIS AND TROUBLESHOOTING OF COMPUVER BEARD Az
AND RELAYS K@ THROUGH K28 ON RELAY BOARD A5

NOTE: To insure proper sequencing, DO NOT deviate from sequence of tune steps.

CIRCUET UNDER TEST

1. Network Relay Drivers

ia. Cl

1b. C2

5-30

INSTRUCTIONS

a. Set VOM on 1 ohm scale and
connect probes to £1 on Capaci-
tor Board A4 sand chassis
ground.

b. Push "TUNE STARTY on Coup-
ler Contrel Panel 1A2, once.

c. Push "TUNE STARTY, once.

a. Connect VOM probes te E2 on
A4 Board and chassis ground.

b. Push "TUNE START" ance.

c. Push "TUNE START" once.

RESULT/ACTION

WORMAL: VOM will indiecate an
open.

ABWORMAL: Check for +28 VDO

TUNE at Pl pins 1 and Z of Com-
puter Board AZ. Check related
circuitry of Latch U34 and Dri-
ver U35, For further informa-
tion on Latches and Drivers,
see Section 4.5.10. Repair or
replace.

WNORMAL: Will hear relay Kl
"LATCH CLOSE" and VOM will in-
dicate a short.,

ADMORMAL s Check for +28 VDU
TUNE at Pl pins 1 and 2 of Com-
puter Board A2, Check related
circuitry of driver 429 and
L.ateh UU30. Check relay Kl on
Relay Board Assembly A5. Re-
pair or replace.

NOTE = To remave Relays K1
through K11, remove Capacitor
Board A4 and three screws. Un-
plug relay from A5 Board. See
Section 5.5.

NORMAL 3 Will hear relay Kl
"LATCH OPEN" and YOM will indi-
cate an open.

ABMOAMAL : Seme as step la.sa.

NORMAL: VOM will indicate an
open.

ABNORMAL : Same as step la.a.

NORMAL s Will hear relay K2
WLATCH CLOSEY and VOM will in-
dicate a short.

ABMORMAL = Same as in step
la.b. Also check relay K2.

HORMAL:  Will hear relay K2
HLATCH OPEN" and VOM will indi-
cate and open.

ABNORMAL : Same as in step
la.a., Also check relay K2.

P
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TABLE 5.2.2 FAULT ANALYSIS AND TROUBLESHOOTING OF COMPUTER BOARD AZ (Con't)

a. Connect VOM probes to E3 on NORMAE: VOM will indicate an
A4 Board and chassis ground. open.

ABNORMAL: Same as step la.a.

b. Push "TUNE START" ence. NORMAL = Will hear relay K3
"L ATCH CLOSE" and VOM will in-
dicate a short.

ABNORMAL = Same as in step
la.b. Also check relay K3

c. Push "TUNE START" once. NORMAL: Will hear relay K3
"EATCH OPENY and VOM will indi-
cate an open.

ABNDRMAL = Same as in step
la.a. Also check relay K3,

a. Connect VOM probes to E£4 on NORMAL: VOM will indicate an
A4 Board and chassis ground. open.

ABNORMAL :  Same as step la.a.

b. Push "TUNE STARI" once. NORMAL: Will hear relay K&
WLATCH CLOSE" and VOM will in-
dicate a short.

ABNORMAL : Same as in step
la.b. Also check relay K4.

. Push "TUNE START" once. NORMAL: Will hear relay K&
"LATCH OPEN" and VOM will indi-
cate a open.

ABNORMAL 2 Same as in step
la.a. Alse check relay K4.

a., Connect VOM probes to E5 on NORMAL: VOM will indicate an

A4 board and chassis ground. open.
ABMORMAL: Same as step la.a.
above.

bh. Push "TUNE START" once. NORMAL: Will hear relay K5

“LATCH CLOSE™ and VOM will in-
dicate a short.

ABNORMAL: Same as step la.b.
Also check relay K5.

c. Push "TUNE START™ once. NORMAL 2 Will hear relay K5
"LATCH OPEN" and VOM will indi~
cate an open.

ABNDRMAL: Same as step la.a.
Also check relay K5,
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TABLE 5.2.2 FAULT ANALYSIS AMD TROUBLESHOOTING OF COMPUTER BOARD AZ (Con’t)

if. Cé

lg. €7

In. c8

5-32

a. Connect VOM probes to £6 on
A4 Board and chassis ground.

2. Push "TUNE START" once.

c. Push "TUNE START" once.

a. Connect VOM probes to E7 on
A4 Board and chassis ground.

b. Push "TUNE START" once.

c. Pugh "TUNE STARTY once.

a. Connect VOM probes to £8 on
A4 Board and chassis ground.

b. Push "TUNE START" once.

c. Push "TUNE START" once.

WORMAL:  VOM will indicate an
apen.

ABNGRMAL: Same as step la.a.
MORMAL 2 Will hear relay Ké

"LATCH CLOSE" and VOM will in-
dicate a short.

ABHORMAL: Same as step la.b.
Also check relay Ké.

NORMAL 2 Will hear relay Ké
"L ATCH DPEN" and VOM will indi-
cate an open.

ABNORMAL:  Same as step la.a.
above. Also check relay Ké.

NORMAL 2
open.

ABHNORMAL =

VoM will indicate an

Same as step la.a.

NORMAL: Will hear relay K7
"LATCH CLOSE™ and VOM will in-
dicate a short.

ABMNORMAL : Same as step la.b.
Also check relay K7.

NORMAL = Will hear relay K7
"LATCH OPEN" and VOM will in-
dicate an open.

AENORMAEL ; Same as step la.a.
Also check relay K7,

MORMAL :  VOM will indicate an
open.
ABNORSAL s Check for +28 VDO

TUNE &t PI1 pins I and 2 of Com-
puter Board A2. Check related
cirvculitry of Driver Ul5 and RAM
Ul3. For further information
on the RAM, see paragraph
4.5.11.2. Repair or replace.

NORMAL: Will hear relay K8
"LATCH CLOSEM and VOM will in-
dicate a short.

ABNDIMAL:  Check for +28 WDC
TUNE at P1 pins 1 and 2 of Com-
puter Board A2. Check related
circuitry of Driver W32 and
Latch U33. Check relay K8,
Repair or replace.

NORMAL: Will hear relay K8
WLATCH BPEN® and VOM will indi-
cate an open.

ABNGRMAL = Same as in step
lh.a. Also check relay K8.
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1i.

1j.

1k,

cy

ci0

c1l

a. Connect VOM probes to E9 on
A4 Board and chassis ground.

b, Push "TUNE START once.

c. Push "TUNE START" once.

a. Connect VOM probes to ElU
on A4 Board and chassis ground.

b. Push “"TUNE START" once.

c. Push "TUNE START" once.

a. Connect VOM probes to E1l
on A4 Board and chassis ground.

b. Push "TUNE STARTY once.

c. Push "TUNE START* once.

d. Remove VOM leads from Ell.

TABLE 5.2.2 FAULT ANALYSIS AND TROUBLESHOOTING OF COMPUTER BOARD A2 (Con't)

NORMAL: VOM will indicate an
open.

ABNORMAL:  Same as step lh.a.

NORMAL = Will hear relay K9
"{ATCH CLOSE" and VOM will in-
dicate a short.

ABNDRMAL » Same as in step
lh.b. above. Also check relay
K9.

NORMAL: Will hear relay K9
"EATCH OPEN" and VOM will indi-
cate an open.

ABNORMAL = Same as in step
lh.a. Also check relay K9,

NORMAL: VOM will indicate an
open.

ABNORMAL Same as in step
Ih.a.

NORMAL: Will hear relay K10
"LATCH CLDSE" and VOM will in-
dicate a short.

ABNORHMAL 2 Same as in step
lh.b. Also check relay KlO.

NORMAL: Will hear relay ¥iO
WLATCH OPEN' and VOM will indi-
cate an open.

ABNORMAL ¢ Same as in step
Ih.a. Also check relay KIO.

NORMAL: VOM will indicate an
open.

ABNORMAL = Same as in step
lh.a.

MNORMAL: Will hear relay Kli
“LATCH CLOSE® and VOM will in-
dicate a short.

ABNORMAL = Same as in step
lh.b. Also check relay K11.

NGRMAL: Will relay K1l "LATCH
OPEN" and VOM will indicate an
open.

ABNORMAL Same as in step
lh.a. Also check relay Kll.
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TABLE 5.2.2 FAULT ANALYSIS AMD TROUBLESHOOTING OF COMPUTER BOARD A2 (Con’t)

lom. L13

5-34

a. Adjust RF signal generator
for 4.000 MHz at 1.0 VRMS out-
put. Set scope to measure 2V
per c/m A.C.

b. Connect RF signal generator
and scope across relay Kl2's
solder cornections A and C,
{Active leads to A and ground
leads to C.)

c. Push "TUNE START® once.

d. Push "TUNE START® once.

NERMAL: Scope will display a0
volt signal.

ABHGRMAL: Check for +28 VDC
TUNE at P1 pins 1 and 2 of Com-
puter Board A2. Check related
circuitry of ODriver Ul9 and
Lateh U20. Repair or replace.

NORMAL: Will hear relasy K12
WLATCH OPEN' and scope will
display a signal of approxi-
mately 6.0 volts.

ABMORMAL: Check for +28 VOC
TUNE at Pl pins 1 and 2 of Com-
puter Board AZ. Check related
circuitry of Driver U27 and
Latch U28. Check relay K12 and
inductor LI13. Repair or
replace.

MOTE: 7To remove relays K12
through K28 they have to be un-
soldered from their RF eircuit,
and two or three screws remoy-
ed, before unplugging them from
the AS Board. See Section 5.5.

NORMAL: Will hear relay K12
WLATCH CiLOSE" and scope will
display a G volt signal.

ABNORMAL = Same as in step
lm.b. sbove. Also check relay
K12 and inductor L13.
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TABLE 5.2.2 FAULT AMALYSIS AND YRDUBLESHUGTfNG OF COMPUTER BOARD A2 (Con't)

In. Ll4 a., Adjust RF signal generator NORMAL: Scope will display a0
for 2.000 MHz, 1 VRMS output. volt signal.
Set scope to measure 2 volts
per c/m, A.C. and connect
across relay K13's A and C con-
tacts,

ABNGRMAL: Same as step lm.b.

b, Push "TURE START" once. WORMAL: Will hear relay Ki3
"[LATCH OPEN" and scope will
display & signal of approxi-
mately 6.0 volts.

ABNORMAL 2 Same as in step
Im.c. Also check relay K13 and
tnductor 114.

¢. Push " TUNE START' once. WORMAL: Will hear relay K13
YLATEH CLOSE® and scope will
display a 0 volt signal.

ABNORMAL = Same as in step
im.b. Also check relay K13 and
Inductor L14,

d. Remoave test equipment leads
from relay K13.

lo. Cl2 a. Set VOM on 1 ohm scale and NORMAL: VOM will indicate a
connect leads across solder short.
connections A and € of relay
Kl4.

ABNORMAL: Check for «+28 VDU
TUNE at Pl pins 1 and 2 of Com-
puter Beoard A2. Check related
circuitry of Driver U32 and
Lateh U33. Repair or replace.

b. Push “TUNE START" once. MORMAL:  Will hear relay Kl4
" ATCH OPEN' and VOM will indi-
cate an open.

ABNORMAL: Check for +28 VWOC
TUNE at Pl pins 1 and 2 of Com-
puter Board A2, Check related
circuitry of Driver U155 and RAM
13, Check relay K14 on Relay
Assembly AS and capacitor Cl2.
Repair or replace.

e. Push "TUNE START" once. WORMAL: Will hear relay Kl4
"LAYCH CLOSE" and VOM will in-
dicate a short.

ABNORMAL: Same as step lo.s.
Also check relay K14 and capac-
itor Cl2.

d. Hemove VOM leads from relay
Kl4.
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TABLE 5.2.2 FAULT ANALYSIS AND TROUBLESHODTING OF COMPUTER BOARD A2 (Con't)

Ip. L1

5-36

a. Adjust RF signal generator
for 29.900 MHz at 1 VYRMS out-
put. Set scope to measure .1
volt per c/m, A.C. and connect
test equipment across relay
Ki5's contacts A and C as in
step lm.b..

b. Push "TUNE STARTY once.

¢, Push "TUNE STARTY once.

NGRMAL: Scope will display a
0.32 volt signal.

ABNORIMAL: Check for +28 VDU at
Pl pins 1 and 2 of Computer
Board A2Z. Check related cir-
cuitry of Driver Ul6 and Latch
U17. Repair or replace.

NORMAL: Will hear relay KI5
YLATCH OPEN" and scope will
display a signal approximately
0.5 valts.

ABNORMAL : Check for +2B VDC at
Pl pins 1 and 2 of Computer
Board A2, Check related ecir-
cuitry of Driver UZ3 and Latch
U24, Also check relay K15 and
inductor L1, Repair or
replace.

NORMAL: Will hear relay KI5
"LATCH CLOSE® and scope will
display a signal of approxi~
mately 0.32 volts.

ABNORMAL: Same as step lp.a.
Also check relay K15 and Induc-
tor L1.
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a. Set RF signal generator for
12,000 MHz at 1.0 VRMS output.
Set scope to measure 2 volts
per o/m, A.C. and connect test
squipment across relay Klé's
Eantaets A and € as in step
m.bo :

b. Push "TUNE START" once.

c. Push "TUNE STARYT" once.

a. Change freguency of RF sig-
nal generator to 3.000 MHz at
1.0 VRMS output. Set scope to
measure 2 volts A.C. per c/m
and connect test leads sacross
K17'a salder connections A and
C as in step Im.b.

b. Push "TUNE START" once.

©. Push "TUNE START" once.

TABLE 5.2.2 FAULT AMALYSIS AND TROUBLESHOOTING OF COMPUTER BOARD A2 (Con't)

NORMAL: Scope will display a U
volt signal.

ABNORMAL: Check for +28 VDO
TUNE at P1 pins 1 and Z of Com-
puter Board A2. Check related
cireuitry of Driver Ul9 and
Latch U20. Repair eor replace.

WNORMAE : Will hear wvelay Klé
"LATCH OPEN®* and scope will
display a signal of approxi-
mately 6.0 volts.

ABHORMAL:  Check for +28 VDO
TUNE at P11 pins 1 and 2 of Com-
puter Bpard A2. Check related
eireuitry of Driver U27 and
Latch U28. Also check relay
K16 and inductor L1l. Repair
or replace.

NORMAL.: Will hear relay Klé
"LATCH CLOSE" and scope will
digplay 0 volt signal.

ABNORMAL: Same as step lg.a.
Also check relay K16 and induc-
tor L11.

NORMAL:  Scope will display 8
volt signal.

ABNORMAL: Check for +28 VDC
THNE at Pl pins I and 2 of Com-
puter Board A2. Check related
cireuitry of Driver U19 and
Lateh U20. Repair or replace.

NORMAL: Will hear relay K17
"LATCH OPEN' and scope will
display a signal of approxi-
mately 6.0 volts.

ABNORMAL: Same as step lg.b.
Alsa check relay K17 and induc-
tor L12.

WNORMAL: Will hear relay K17
"LATEH CLOSE" and scope will
display a 0 volt signal.

ABNORMAL: Same as step lr.a.

E?eck relay K17 end inductor
2.
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TABLE 5.2.2 FAULT ANALYSIS AND TROUBLESHOOTING OF COMPUTER BCARD A2 (Con't)

ls. L2

5-38

a. Set RF signal generator for
29.900 MHz at 1.0 VRMS output.
Set scope to measure 0.2 volta
A.C. per co/m and connector
across relay KlB's solder
conenctions A and C as in step
Im.b.

f3.  Push "TUNE START" once.

c. Push "TUHE START™ once.

NORMAL 3 Scope will display
approximately a 0.3 volt sig-
nal.

ABNORMAL : Check for +28 VDU
TUNE at Pl pins 1 and 2 of Com-
puter Board A2. Check related
¢ircuitry of Driver Ulé and
Latch 1417, Repair or replace.

NORMAL: Will hear relay K18
WEATCH OPEN' and scope will
display a signal of approxi-
mately 0.7 volts.

ABNORMAL: Check for +28 VDC
TUNE at P1 pins 1 and 2 of Com-
puter Board A2. Check related
cireuitry of Driver U23 and
Latch U24, Also check relay
K18 and inductor L2. Repair or
replace.

NORMAL: Will hear relay K18
WLATCH CLOSE" and scope will
display a signal of approxi-
mately 0.3 volt.

ABNORMAL: Same as step ls.a.
Also check relay K18 and induc-
tor L2,
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TABLE 5.2.2 FAULT ANALYSIS AMD FROUBLESHGOTING OF COMPUTER BOARD A2 (Comft)

1. L3 . a. Set RF signal generator for KOMMAL:  Scope will display a
29.900 MHz at 1.0 VRMS output. signal of approximately 0.35
Set scope to measure 0.2 volis volts.

A.C. per c/m and connect across
relay Kl%'s solder connec~
tions, A and  as in step lm.b.

ABNORMAL : Check for +28 VDO
TUNE =t PI pins } and 2 of Com-
puter Board A2Z. Check related
circuitry of Driver Ulé and
tateh Ul7. Repair or replace.

b. Push " TUNE START" once. NORMAL:  Will hear relsy K19
"LATCH OPEN' and sceope will
display a signal of approxi-
matley 1.0 volts,

ABNORMAL: Check for +28 VDC
TUNE at Pl pins 1 and 2 of Com-
puter Board AZ. Check related
circuitzy of Driver U23 and
Lateh U24. Also check relay
KiB and inductor L3. Repair or
replace.

c. Push "TUNE START" once. HNORMAL: Will hear relay K19
"LATCH CLOSE" and scope will
display a signal of approxi-
mately .35 volts.

ABNORMAL ¢ Same as in step
ls.a. Also echeck relay K1%
and inductor L3,

lu, L9 a. Set BF signal generator for NORMAL:  Scope will display a
' 23.000 MHz st 1.0 VRMS output. signal of approximately 0.4
Set scope to measure 1.0 wvolt volts.

A.C. per c/m and cornect across
K20*'s solder connections A and
€ as in step lm.b.

ABMORMAL ¢ Check for 28 VDT
TUNE at Pl pins 1 and 2 of Com-
puter Board AZ. Check related
circuitry of Driver U1% and
Latch U20. Repair or replace.

b. Push "TUNE START" once. MORMAL:  Will hear relay K20
“LATCH OPEN' and secope will
display a signal of approxi-
mately 5.0 volts.

ABMORMAL: Check for +28 YDC
TUNE at Pl pins I and 7 of Com-
puter Board A2. Check relsted
cireuitry of Driver 27 and
Latch U28. Also check relay
K2C and inductor L.9. Repair or
replace.

e, Push "TUNE STARTY once. NORMAL: Will hear relay K20
"L ATCH CLOSE® and scope will
display a signal of approxi-
mately 0.4 velts.

ABNOPHAL 2 Same as in step

lu.a. Also check relay K20 and
inductor LY.
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YABLE 5.2.2 FAULT ANALYSES AND TROUBLESHGOTING GF COMPUTER BOARD AZ (Con't)

iv. L1G

v, L4

5-40

a. Set RF signal generator for
23.000 MHz at 1.0 VRMS., Set
scope to measure 1.0 volts A.C.
per c/m and connect test equip-
ment across K21's solder con-
nections A and C as in step
m.b.

b. Push "TUNE START" once.

¢,  Push "WTUNE START once.

a., Set Rf signal generator for
29.900 MHz at 1.0 VRMS, Set
scope to measure 1.0 volts A.C.
per c¢/m and connect test
equipment across K22's solder
connections A and C as in step
Im.b.

b. Push “"TUNE START" once.

c. Push ®"TUNE START" once.

NORMAL: Scope will display a
signal of approximately 0.4
volts.

ABNORMAL: Check for +28 VDC
TUNE at Pl pins 1 and 2 of Com-
puter Board AZ. Check related
circuitry of Driver U19 and
Latch U20. Repair or replace.

NORMAL: Will hear relay K21
"I ATCH OPEN' and scope will
display a signal of approxi-
mately 5.0 volts.

ABNORMAL: Same as lu.b. Also
check relay K21 and inductor
L10. Repair or replace.

NORMAL: Will hear relay K21
WATCH CLOSE™ and scope will
display a signal of approxi-
mately 0.4 velts.

ABNORMAL: Same as lv.a. Also
check relay K21 and inductor
L£10.

NORMAL :  Scope will display a
signal of approximately 0.4
volts.

ABNORMAL : Check for +Z8 VDU
TUNE at P1 pins 1 and 2 of Com-
puter Board A2. Check related
eircuitry of Ulé and U17.
Repair or replace.

NORMAL: Will hear relay K22
"LATCH OPEN' and scope will
display a signal of approxi-
mately 1.5 volts,

ABNORMAL: Check for +28 VDU
TUNE at Pl pins 1 and 2 of Com-
puter Board A2. Check related
cireuitry of U23 and U24. Also
check relay K22 and inductor
{4. Repair or replace.

NORMAL: Will hear relay K22
WIATCH CLOSE"™ and scope will
display a signal of approxi-
mately 0.4 volis.

ABNORMAL : Same as step lw.a.
Alsc check relay K22 and induc-
tor L4.

ST,
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TABLE 5.2.2 FAULTY ANAYSLIS AND TROUBLESHOOTING OF COMPUTER BOARD AZ (Con't)

ix. L5 a. Set RF signal generator for MORMAL:s  Scope will display a
29.900 MHz at 1.0 VRMS. Set signal of approximately 0.4
scope to measure 1.0 volts A.C. volts,

per ©/m and connect across
K23's solder connections A and
C as in step lm.b.

ABNDRMAL 5 Same as in step
lw.a.

b. Push "TUNE START" once. MORMAL: Will hear relay K23
“LATCH OPEM" and scope will
display a signal of approxi-
mately 2.5 volts.

ABNDRMAL 2 Same as in step
Iw.b. Alsc check relay K23 and
inductor L5.

c. Push "TUNE START™™ once. WORMALz: Will hear relay K23
WLATEH CLOSEY and scope will
display a signal of approxi-
matley 0.4 volts.

ABNORMAL 2 Same as in step
lw.a. Also check relay K23 and
inductor L5.

ly. L7 a, Set RF signal generator for MORMAL:  Scope will display a
27.0086 MHz at 1.0 VRM5. Set gignal of approximately 0.4
scope to measure 1.0 volts A.C. volts.

per c/m and connect acress
K24's solder connections A and
€ as in step lm.b.

ABNORMAL & Same as in step
lw.a.

b. Push "TUNE STARTY once. NORMAL: Will hear relsy K24
“LATCH OPEN" and scope will
display a signal of approxi-
mately 4.2 volts.

ADNGRMAL:  Same as in step
lw.b. Algo check relay K24 and
induector L7.

c. Push *TUNE START" once. MNORMAL: - Will hear relay K24
' YLATEH CLOSE" and scope will
display a signal of approxi-

mately 0.4 volts.

ABNDRMAR 2 Same as in step

lw.a. Also check relay K24 and
inductor L7.
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TABLE 5.2.2 FAULT ANALYSIS AND TROUBLESHOCTING OF COMPUTER BOARD AZ (Con't)

lz. L8

la.l. L6

5-42

a. Set RF signal generator for
24,000 MHz at 1.0 VRMS. Set
scope to measure 1.0 volts A.C.
per c/m and caonnect across
K25's solder connections A and
C as in step lm.b.

b. Push "TUNE START" once.

¢. Push "TUNE START" once.

a. Set RF signal generator for
29.900 MHz at 1.0 VRMS. Set
scope to measure 1.0 volts A.C.
per c©/m. and connect across
K26's solder connections A and
£ as in step Im.b.

b. Push "TUNE START" once.

c. Push "TUNE START" once.

NORMAL =
signal
volts.

Scope will display a
of approximately 0.3

ABNORMAL: Check for +29 VDC
TUNE at Pl pins 1 and 2 of Com-
puter Board AZ. Check related
cireuitry of Ul9 and U28. Re-
pair or replace.

NORMAL: Will hear relay K25
"LATCH OPEN' and scope will
display a signal of approxi-
mately 5.0 volts.

ABNORMAEL : Check for +28 VDC
TUNE at Pl pins 1 and 2 of Com-
puter Board A2, Check related
circuitry of U27 and U428, Also
check relay K25 and L8. Repair
or replace.

NORMAL: Will hear relay K25
"LATCH CLOSE™ and scope will
display a signal of approxi-
mately 0.3 volts.

ABNORMAL: Same as step lz.a.
Also check relay K25 and induc-
tor L8,

NORMAL :
signal
volts.,

Scope will display a
of approximately 0.4

ABNORMAL: Check for +28 VDC
TUNE at P1 pins 1 and 2 of Cam-
puter Board A2, Check related
circuitry of Ul6 and U17. Re-
pair or replace.

NORMAL :  Will hear relay K25
"LATCH OPEN' and scope will
display a signal of approxi-
mately 3.4 volta.

ABNORMAL: Check for +28 VDC
TUNE at Pl pins 1 and 2 of Cam-
puter Board A2. Check related
circuitry of U23 and 124, Also
check relay K26 and inducter
L6. Repair or replace.

NORMAL: Will hear relay K26
WLATCH OPEN' and scope will
display a signal of approxi-
mately 0.4 volts,

ABNORMAL: Same as step la.l.a.
Also check relay K26 and induc-
tor L6.
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TABLE 5.2.2 FAULT ANAYLSIS AND TROUBLESHODVING OF CHPUTER BOARD AZ (Con' )

la.2. C13 a. Set VOM to 1 ohm scale and NORMAL:  VOM will indicate an
connect leads across solder apen.
connectiong A and £ of relay
K27.

RBMORMAL: Check for +28 VDC
TUNE at Pl pins 1 and 2 of Com-
puter Board AZ. Check related
circuitry of Ul4 and Ul3. Re-
peir or replace.

b. Push "TUNE START" once. NORMAL: Will hear relay K27
“LATCH CLOSEY and VOM will in-
dicate a short.

ABNORMAL: Same as step la.2.8,
Also check relay K27 and capac-
itors Cl13A and B. Repair or
replace.

e. Push "TUNE START* once. MORMAL: Will hear relay K27
"LLATCH OPEN" and VOM will indi-
cate an open.

RBRORMAL 2 Same as 1a.2.a.
Also check relay K27 and capac-

itor C13.
la.3. Cla a. Connect VOM leads across MORMAL.: VOM will indicate an
‘ solder connections A and C of open.
relay K28.
) ABHOWMAL:  Same as in step
la.2.a.
b. Push "TUNE START* once. NORMAL: Will hear relay K28

"LATCH CLOSE™ and VOM  will
indicate a short.

ABNGRMAL 3 Same as in step
la.2.a, Also check relay K28
and capacitors Cl4A, B and C.

c. Push "TUNE START" once. NORMAL s  Will hear relay K28
WLATCH OPEN" and VOM will indi-
cate an open,

ABNORMAL = Same as in step
la.2.a. Also check relay K28
and capacitors Cl4A, B and C.

NOTE: This completes the test of relays KI1-KZ8 and their related circuitry. Turn OFF 900 Series

Exciter/Transceiver and return the coupler to test configuration in Figure 5-5 to further checkout
coupler operation.

r
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80920013XXC  FENAL ASSEMBLY

REF SUNAIR-
SYMBOL DESCRIPTION PART NO.
FINAL ASSEMBLY BOP20013XX
{onductor, RF 6029102508
Connector, RF, N UG-£80/1 4756030005

{pax £able Assy, Detector In 8492003793

Coax fable Assy, Detector Out 8092003599

Insulator, Sleeve, RF 6029102303

PC Assy, Computer AZ 8092030090

PC Assy, Detector A3 8092620094

PE Assy, Input Connector Al 8092019095

Ring, Retainer 4329102401

Weldment, Case 80920104 XX

BOFZO0L2ZXXE FINAL ASSEMALY TESTED

REF SUNAIR
SYMBOL DESCRIPTION PART NO.
FINAL ASSEMBLY TESTED 8092001 2XX

Cord, § ®Ring, 4 DIA, NEGPR. 7.3fr | 1006990038

over B0920105XX

Fipal Assembly 8092001 3XX

Protective Cover, Clear 8092014507
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NOT IISER
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REFERENCE DESTGNATORS

LAST LsED
8
R¢
]

2
[

SR

AL CAPACTTORS ARE 0. 10F,

2. IWDERSCONED CHARACTERS REPRESENT

LONER CASE LETTERS
3, D4 FOUNTED DFF BOARD.
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80920190%6C PC ASSY INPUT CONNECTOR Al

REF

SYMBOL DESCRIPTION pi‘;:f‘r“h'lg. SyMBOL DESCRIPTION pAnY e
PC ASSY INPUT CONNECTOR 8092019096 L4G Inductor, Molded, 23k, 10% 0664060005

cl Capacitor, O.luf, 50V, X7R, 20% (3281410002 al Trangistor, NPN, S1. 2N22224 " 0448580004
2 Capacitaor, O.1uf, 50y, X7R, 20% 0281610002 a2 Transistar, NPN, S§1 MPSW45 1009320005
3 Capacitor, O.1pf, 50V, X7R, 20% 0281610092 G3 fransister, NPN, SI MPSU45 4448570009
4 Capacitor, 0.1uf, 50V, X7), 20% 0281sl0002 a4 Transistor, NPN, SI. 2N3772 (448370000
£5 Capacitor, 0.3uf, SOV, X7R, 20% 0281610002 Rl Resistor 4.7, 5%, &W 0170770001
e Capacitor, O.lpf, 50V, X7R, 20% 02816100062 R2 Resistor, 47K, 10%, W 0171660048
ca Capacitor, O.L:f, 50v, X7R, 20% 1281610002 R3 Resistor, 1¥, 10%, &W 0171560001
ce Capacitor, O.lpf, 50V, X78, 20% 0281610002 R4 Resistor, 150K, 10%, iW 0176750002
€10 fapaciter, 0.1pf, 50V, X7R, 20% 02816106007 RS Resistor, 150K, 10%, % 0176750002
cll Capaciter, O.luf, 50V, X7R, 20% 42814610002 Rs Resistar, 470, 10%, W 0172610001
ci2 Capacitor, O.uf, 50V, X7R, 20% 0281610002 R7 Resistor, IK, 10%, 1¥ 0145160004
€3 Capscitor, 0.iuf, 30v, X78, 20% 0281610002 R8 Resistor, 470, 10%, W 4172610001
Cla Capacitor, O.luf, S0V, X7R, 20% 0281610602 R9 Resistor, 3, 5%, 3W 1604400003
Cis Capaciter, D.uf, S0V, X7R, 20% 0281610002 yl IC. Digital SN75451BP 1003956035
Ci6 Capacitor, 0.1uF, 50V, X7R, 20% 0281610002 Y2 iC. Lineaz, Yol. Reg. MC78GSCX 0447190008
£18 Capacitor, 0.Muf, 50v, X7R, 20% 0281610002
cl9 Capacitor, Q.luf, 50V, X7R, 20% 0281610002
20 Capacitor, O.luf, 5Gv, X/R, 20% 0281610602 MISCEL LANFOUS
21 Capacitor, G.00WF, 100V, X7R, 20% (281630003
ca2 Capacitor, 68uf, 25V, T3&8 0282150005 Conrector, 37 Pin, Tapped Shell 1069330064
23 Capacitor, luf, 50V, 1960 02B0910002Z Connector, PC, 18 Pin Header 1008070009
24 Capacitor, lpf, 50y, 198D 0280910002 Key, Polarizing 1008070033
£2s Capacitor, 10,0000F, 50V 1061120027 Mica Ins. T10-3 Transistor 0440940001
C26 Capacitor, C.lpf, 50V, X7R, 20% 0281610002 #late, Heatsink, Regulator 5092040508
cz? Capacitor, 0.1uf, SOv, X7R, 20% 0281610002 Socket, fransister T0-3 8841550000
28 Capacitor, O.1uf, 50V, X7R, 20% 0281610002
CR1 Diode, Rectifier iNaO{4 4445180804
CR2 Diode, Recbifier IN4DO4 405180004
CR3 Diode, Signal, Germ. IN270 0405510604
CR4 Diode, Signal, Germ. IN270 040551 0004
J Connector, 10 Pin Dual 16091440001
K1 Relay, SPDT, 24V0C, 10 Amp 1008290009
Li Inductor, Molded, 22ih, 10% 0664060005
L2 Inducter, Molded, 22uh, 10% 06640606005
L3 Irductor, Molded, 22ub, 10% 06640460005
L4 Inductor, Molded, 22uh, 10% 06640600065
L5 Inductor, Molded, 22uh, 10% 0664060005
L& Inductor, Molded, Z2uh, 10% 0664060005
L7 Inductor, Molded, 2%uh, 10% 0664060005
L8 Inductor, Molded, 22uh, 10% 0664066005
L9 Inductot, Molded, 22uh, 10% 0664060005
Lig Inductor, Molded, 22uh, 10% 0664060005
Li} Inductor, Molded, 4.8:h 1080ma 0652200001
L1z Inductor, Molded, 6.8:h 1080ms 0652200001
Li3 inductor, Molded, &.8uh 10BOma 0652200001
L14 Inductor, Molded, 6.8:h 1080ms 06522040041
L7 Inductor, Melided, 22uh, 10% 0664050005
L18 Inductor, Molded, 2Z:h, 10% 0644050005 .
Li9 Inducter, Molded, 22uh, 10% 0464860005
L20 Inductor, Molded, 22uh, 10% 0664060005
121 Inductor, Molded, 22uh, 10% 06464060005
122 Inductor, Molded, 22uh, 10% 04664060005
123 inductor, Molded, 22uh, 10% 0664060005
L24 inductor, Molded, 23uh, 10% 0664060005
125 Inductor, Melded, 22uh, 10% 0664060005
L26 Inductor, Molded, 2Z.h, 10% 0664060005
127 Inductor, Molded, 6.8uh 1G80ma 045220000])
L28 Inductar, Molded, 6.8:h 10BOma 0652200001
L29 [nductor, Molded, 22uh, i0% 0664060005
L30 Inductor, M3lded, 22ih, 10% 0664060005
L31 Inductor, Molded, 6.8:h 1080ma (652200001
L32 Inductor, Molded, 6.81h 1080ma 0652200001
L33 Inductor, Molded, 22uh, 10% 0654060005
L34 Inductor, Molded, 22uh, 10% 0464060005
L35 Inductor, Molded, 22uh, 10% 0664060005 .
L36 Inductor, Molded, 2%:h, 10% 0644060005
L37 Inductor, Moided, 22ph, 10% 0864060005
L38 Inductor, Molded, 22uh, 10% 0664060005
L39 Inductor, Molded, 22ph, 10% 0664060005
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20920300900 PC ASSY COMPUTER A2

ReF | SUNAIR REF '
SYMBG:. DESCRIFTION PART NO. SYMBOL DESCRIPTION pi‘f;:-"\,\',g ‘ sviqfa%t_ DESCRIPTION SUNAIR REF BESCRIPTION SUNAIR l
PC ASSY COMPUTER 697030690 pr e ‘ : - _ : PART NO. SYMBOL PART NO.
c1 Capacitor, lpf, SOV, 198D 0280910062 cpy ra‘::;:tt:i :z::’ ig z::’ .[l;:ff fggézigﬁs LE33 - Pilter, EMTPL Newk, 0.54 30V 1089100009 R33 Resistor, 15K, 10%, 4 0172350000
o Canocitor. DIt S0V, OB, 20% 1261610000 e Capacitar, o, 10 Pin, -0l sa;b anb6 , L% |Filter, EMI PT Newk, 0.54 50V 1009200009 | R34 Resistor, 2.2M, 10%, W 0176870008 i
o3 Capecttor, O.1af, 50V, XTR. 20% 0281610002 e Consertor, ook, W0t is@esinm] . L35 | Filter, EM1 PI Newk, 0.5 50V 1009106009 R3S Resistar, 4.7K, 5%, & 6170770004 L
ca Capacitor, 0.1uf, 50V, X78, 20% 0281610002 pe Copaaitar, itk 10 Pin, Ol 100854100 ; _ L% | Filter, EMI PI Newk, 0.58 50V 1009100009 R36 Resistor, 22K, 5%, 0172230005 e N
] Capacitor, 0.Lgf, 50V, X7R, 20% Q281410002 ca1 510de P}; }Nf,;z;) y Wh o mgég LC37 Flllter, EMI PI Ntwk, 0,5A 50V 1009100009 R37 Resistor, 15K, 10%, 3w 0172350000 ( ‘JI
- Copacitor, O.1sf, S0V, X70. 20% 251610002 o piode, P02 02056 ° : LC38 | Filter, EMI P Newk, 0.5 50V 1009100009 R38 Resistor, 150K, 0%, #W 0176750002 o
o7 Capsoitor, O.Lsf, S0V, XTR. 20% 02810 10002 o piode, Rectifier INaDd: Mslzgggoz . Le39 | Filter, EMI PI Newk, 0.5A 50V 1009100009 R39 Resistor, 15K, 10%, W 0172350000 (
c8 Capacitor, 0.)uf, 50v, X7R, 20% 0281610007 o Diode, Rectyfier JNi0G: 040518000 3 Lcap | Filter, EMI PI Ntwk, 0.5 50V 1009100069 RAD Pot. 100K, 10%, ¥, 35 Turns 0336490051 oo
£s Capacitor, G.1yf, 50V, XVR, 20% 0281610002 oo Biode. Rectsfier INGNGG 829;}80002 - Lol ) Filter, EMI PI Ntwk, 0.38 30 1009100699 fal Resistor, 80.6, 1%, L/6W 0195200004
rig Capacitor, lpf, 50V, 198D 0280910002 CRE Dmdel Pln I1NG2ET 04856 10009 ' LC42 F}lter, EMI PI Ntwk, 0,54 50V 1009106009 R42 fesistor, 604, 1%, 1/84 2193980002
¢l |Ccapacitor, .0luf, S0V, X7R, 20% 0281730008 e Siode. B1n INE2ES oaosimeat; thad | Filter, EMDPL Newk, 0.5A 50V 1069186007 Ra3 Resistor, 1.GM, 10%, W 1009300008
clz  |Capacitor, 0,1uf, 50V, X7R, 20% 0281610002 ERB biode. Reclifier 1N4G0G 0405 18000 veas | Filter, EMIPL Nbwk, 0,54 30V 160100069 Ré4 Pot. IK, 10%, 2%, 15 Turns | 0338490019
£13 Capacitar, .47 f, 50V, X7R, 20% 0283377771 PRY niode. Bin ING2EH 45610009 ‘ Le4s Filter, EMI PI Newk, 0.5 50v 1005160009 Ra Resistor, 6.8K, 5%, 4W 0174810008
Cl4  |Cepacitor, 6.8uf, 25V, 20% 1895050031 (10 |Giode. Pin 1Ns243 0505610009 Lowb | Tatter, EMEPT Ntwk, 0,54 50V 1099180009 R47™  |Resistor, 6.8k, 5%, iH 0174810008
ts  |Capecitor, 6.8uf, 25V, 20% 1005050031 fRIi [9iode, RectsFier INGOD 0405180004 Cas | ritten cE P1 Nk, 0158 50V Lo59100009 ool PR 0176810008
cl6  [Capacitor, 6.8uf, 25V, 20% 1005050031 eRi2 | Diode, Zener INS349 - 0405330003 LCaB | Tilter, EMDPL Ntwk, 0.5 50V 1009200065 Rz Resistor, 6.8, 5%, 4w 0174810008
€17 |Capacitor, .Cluf, 50v, X7R, 20% (281730008 (RIS |niode, Signal, Germ. INZ70 04055 1000 LeasjFilter, ENDPL Newk, 0.54 50V 1069180007 RS> Resistor, 6.8K, 5%, &W 0174810008
c18  |cepacitor, .0luF, 5OV, X7R, 20% 0281730008 (R1&  |Diode, Signal, Germ, 1N270 0405510004 LCSG ) Filter, EML PL Ntwk, 8.54 50V 100900005 R54 Pot. 1K, 10%, W, 15 Turns 0338490019
£20  |Capacitor, .Gluf, 50V, X7R, 20% 0281730008 (RIS |Diode, Rectsfier INADOA 0605 18000 LCRZ (T e, LA I Ne, D38 50V 1009100005 RS6  JResistor, 2.2K, 5%, iW 0178070009
21 |capaciter, .0Luf, SOV, X7R, 20% 0281730008 CR1s  |Diode, Rectifiec INGOD4 0405180064 iﬁ?i Fiitor EM1 PT News Doon s o oone ho7 Resistor, I0K, 10%, 4 9170610005
22 |Capacitor, luf, 50V, 1980 0280910002 (RI7  |Diode, Rectsfier IN40OS 0405180004 55 ilter, N oo "0 Resistor, 2.7K, 10%, i 0186670001
023 |Capacitor, .Gluf, SOV, X7R, 20% | 0281730008 (RIS |Diode, Rectifier IN4O0E 0405 18000 > piites, BN PL Nk, 0.5 30V 1009260009 RS9 |Resistor, LOK, 10%, W 0170410005
625 |Cepacitor. .4mf. 50V, XIR. 205 0283577771 3 e e e 0405180004 | acie F;ll:er, ;:i PI Newk, 0.5A 50V 1009100003 R60 Resistor, 39K, 10%, #4 0177800003
c2e  |capacitor. 0,004, 100V, %78, 20% | 0281530003 " ! e T Da5989000¢ es7 | Fuiter, ,_MI PI Nbwk, D.54 SOV 1609100009 Ré1 Resistor, 100K, 10%, W 0170350004
€27 |Capacitor, 0.luf, 50¥, X7R, 20% 02616106602 L3 Inductor, Molded, 3%uh, 5% 0659650004 ' 1522 Hfﬁ‘”’ Lmi oL e 0o o0 LoaLooo0y ne? Reaistor, 47K, 5%, W 0170770061
628 llepaciter, O.Iuf, SOV, X7R. 20% 0281210002 H o oo 063965000 LC o |t EMI PL Ntwk, 0.54 50V 1003160009 S} Re3 Resistor, 10K, 10%, ¥ 0170410005
co5  lcapacitor. 1ot 16y e " jrieror, Holded, Jn, % 065%69000¢ LC6 Fflter, EME PT Ntwk, 0.54 50Y 1009100009 Re Reststor, 10K, 1%, 1/84 1003050026
o ltapacitor. .0l f. S0V, X7R, 20% 0251770008 v uetors ot T 59690064 ‘ (csl Fg_:er, EMI P ntwk, 0.54 50V 1609160069 R65 Pot. SK, 10%, W, 15 Turas 0338490086
631 lcapacitor, 0.4, S0V, X7R. 20% 0281610002 - Indstor, Mot o 5 eooeonon. = icz;z ;+1tter, ;:1 P Ntwk, 0.1A 50V 1009110004 R66 Reststor, 10.7K, 1%, 1/8W 1004670012
¢ |Capacitor, JOE. 50V, X7R. 20% 0281750008 o e e 0629690004 Ess Filter, EMI PL Nk, 0.5 50V 1609106069 Re7 Resistor, 10K, 1%, 1/8W 1003050026
€33 {Capscitor, .0luf, 50V, X7R, 20% 6281730008 LS Inductor, Molded, 24ih, 5% 0650000065 Lo F}i:er’ EE:I PI Newk, 0.18 50V 1009110004 R68 Pot. 5K, 10%, #W, 15 Tuens 0338490086
£3¢  |Capacitor, G.1uf, SOV, X7TR, 20% 0281610002 Lo tnductor, Molded, 22uh, 5% 0650000005 vees Fire Lo b, 0:18 0V (0911008 Re9 Resistor, 10.7, 1%, 1/oN 1004970012
c35  [Capacitor, 10:F, 25¥ 1006150005 L1 Inductor, Molded, 22uh, 5% 0650000005 oS My N el \Coa0000s A Restatar, 476, 5%, 4 au70770001
£3  [Capacitor, .Oluf, 50V, XTR, 20% 0281730008 L12 fnductor, Molded, 22uh, 5% 0650800085 oos ;lter’ L o1 N O on 200 L0000, i Reaistor, 22, 108, 1M 0180550002
51 |capacitor, .owmf, sov, X7, 20% 02517 50008 " roton Moln, o s 0nmo0es ;css Cliter, EMI P Newk, 0.5 50v 1009100009 R72 Resistor, 22M, 10%, 4% 0180950002 \
038 |Capacitor, .Gluf, SOV, X7R, 20% 0281730008 Ll4 Inductor, Molded, 22uh, 5% 0650000005 ' ; o o s R Resistor, 4.7k, 5%, 0170770001 { )
€39 |Cepacitor, 0.1uf, sOv, X7R, 20% 0281610002 L15 Inductor, Molded, 2Zuh, 5% 0650000605 L rm"’s?sm’ NPN, SI. 2N22224 0448580004 R74 Resiator, 4.7K, 5%, W 0170770001 |- R
can Capecitar, .0luf, 50V, X7R, 20% 028 1730008 Lis Inductor, Molded, 22uh. 5% 0650000005 J} 03 rras‘nsx.s!:m‘, NPN, SI. 2N4124 (448016003 R75 Resistor, 22M, 10%, 3W 0180950002
cal Capacitor, .Oluf, 50V, X7R, 20% 0281730008 L17 | | Ferrite Bead .047ID .1380D 0564510009 I Ga rmnsfstw’ NPN, SI. W‘fz“ 0448010003 R76 Resistor, 22M, 10%, W 0180950002
ca2  |Capscitor, O.luf, 50V, X78, 205 | 0281610002 18 |receite Bead 04710 13830 0564510009 | O el S et Jaasgions RT7 |Reslstor, 4.7K, 3%, W 0170776001 5
g43  [Capacitor, .Cluf, 50v, X7R, 20% 0261730008 Lel filter, EMI P Niwk, 0.5 S0v 1009100603 e Res'lsm’ oot r 170390000 me Resistor, 100K, 10%, & QL78350004
c4s  |Capacitor, .Oluf, 50V, X78, 20% 0281730008 Le2 Filter, EMI PL Ntwk, 0.5 50V 1005100009 <2 e s tor 190K, 105, W 0170356004 RT3 Resistor, 100K, 10%, 4H 0170390004
a5 |capacitor, .Oluf, SOV, X7R, 20% 0281730008 Lo Filter, EMI P Ntwk, 0.54 50V 1609100009 ] i Res%stor, 10K, 10%, du 0170410005 RS0 Resistor, 100K, 10%, iW 01703900C4
ca6  |Capacitor, .Oluf, S0V, X7%, 20% 1281730008 Loa Filter, EMI oI Ntwk, 0,54 50V 1909180009 1 o tevistor, i e n ooy o Rostetors O ! poshnibnnn
ca7  |Capacitor, .01sf, 50v, X7R, 20% 0261730008 106 Filter, EMI PT Ntwk, G.5% 50V 1609100009 1 o Res?am' 16, 10%, 4w G17156d001 S]oRe2 Resistor, 220, 10%, W 0172850002
a8 |Capacitor, .0Iuf, 50V, X7R, 20% 0251730008 Le? filter, EML PL Ntwk, 0.54 50V 1009160009 ' o o gem-sm’ [0, A0 & poT R |Festerer, 220, 105, 0172850002
cas  |capacitor, 0.1uF, 50V, XTR, 20% 0281610002 L8 Filter, EMI PT Niwk, 0.5A 50V 1609180009 i 29 ﬁesfsm’ 1.2, 108, 0181860007 Pl Res Ntwi 10 Pin SIP 10K COM 1006130021
€50  |Capacitor, C.Luf, 50V, X7R, 20% (281610002 LCIB | Filter, EMI PI Ntwk, 0.54 50V 1809160069 " " ;m-sm' oo o Q174819998 g fos Nk 10 Pin 17 10% tom 1006130021
£sl Cagacitor, 10uf, 25V 10061 50005 Wl filter, EMI PI Niwk. 054 SOV 1005200009 1 Rl eS}Stor, 820, 12-», W (178219045 8P3 Res Ntwk 10 Pin SIP 10K COM 1006130021
£52 Capacitor, .O0luf, 30V, X7R, 20% 0281730008 s filter, €MI PI Ntwk, (.54 50V 1009100009 3 ne RemAStm' 2 5:’ H - | Q172230004 RPa Res Ntwk 10 Pin SLP 10K COM 1006430021
55 |Capacitar, .Cluf, 50v, X7R, 20% 0281730008 LCl4 | Filter, EMI PI Ntwk, 0,54 50V 1009100009 : Ris ges%stet, 1K, 108, W 0171560001 e Vertical Jack, White 1006200029
£54 Fapacitor, .Oluf, SO0V, X7R, 20% 0781730008 (o5 Filter, EMI PI Ntwk. 0.5 50V 1009100009 Ris Res%stur, §.2K, 19:, b 0181620006 TP‘2 Vertical Jack, White P 10G620002%
£5s Capacitor, .Gluf, 50y, X7R, 20% 0281730098 Lols Filter, EMI Pl Ntwk, 0.5A 50V 1009100009 Ri5 Rasj'xstcr, 8.2K, lEm, E] 0181420006 el Vertical Jack, White 1006200029
ro6  |Capacitor, .0luf, 50V, X7R, 20% 0281730008 Le17 | Filter, EMI PI Ntwk, G.5A 50V 1009100009 . Rl RESI_Btnr, 27K, 105, b 0171200004 ey Verticsl Jack, White 1006200029
Co7  lcapacitor, D.Iuf. S0V, X7R. 20% 0781610005 P Mo oo 1009100009 _ R1T Res.istur, 10€, 10% i 0170410005 i85 Vertical Jack, White 1006200029
css  |Capacitor, .0Iuf, 50V, X7R, 20% 0281730008 015 | Filren, o1 ot e oo vy lovalodnts RIS Res%stor, éx, 10%, W 0171560001 P4 Vertical Jack, White 1006200029
cs9  |capacitor, .0, S0V, X7R, 20% 0281736008 (20 | Filter, 4 P1 Nbwh. 0.9 50V P i RIS Restatar, 2, 10%, b 0161626006 TP7 Vertical Jack, White 1006200029
060 {Capacitor, .0luF, 50V, X7R, 20% | 0281730008 LC2i | Filter, EMI P Ntwk, 0.5A 50V 1009100009 I Douteliinas o e 0191620006 ff8. |lertical dack, White 1006208029
661 lCapesitor, .Olnf. S0V, XTR. 20% 0281750008 o2 Lritien ot or e e o 1009100009 | R21 Res?.ster, 470, 5%, 4 0184110009 u1 It Digital T080H5AH 1006410007
62 fapacitor, 0.luf, SOV, X7R, 20% 0781614002 23 Filter, EMI P Ntk O.5A 50V L009.100005 | R22 ;sttor, igK, IU:, oW 0170410085 b2 Crystal Oscillater, 6.}44 Mz 1008180032
o2 Capacitor, O.luf, 50v, X7R, 20% 0281410002 Lcz2e Filter, EMI PI Ntwk, D.5A 50V 1009100009 5 2221 aiiﬁiaﬁi’ 15i9<<’ ig:, i?« 0173350000 o Py 1006480030
Cea fapacitor, 0.1uf, 50V, XTR, 20% 0281610002 Le2s Filter, £MI PI Ntwk, .54 50V 1009190009 | R25 Resistor’ 2 2?:1 1;:” iw 0175870008 e EPRONs W/SNR-Z00UDAC Software 8092035293
C65  |Capacitor, .Gluf, 50V, X7R, 20% | 0281730008 LC26 | Filter, EMI P Ntwk, 0.5 50V~ 1609100009 | R2e  |Resistor, 4.7, 5%, AW 0170770001 A e | Hager70038
Ce? tapacitor, .Oluf, 50V, X7R, 20% 4281739008 L7 Filter, EMI PI Ntwk, 0.54 50V 1089100009 i R27 Resist ’ ZéK ,5~m’§ 0172230004 v e T wones70n2e
Cet  |Papacitor, .Cluf, SOV, X7R, 20% $281730008 LC28 | Filter, EMI PI Ntwk, 0,54 SOV 1009106009 : ! R Re ;ator, Lk 10 ! 0172230004 v7 IC Digital 74HC14 1006490027
ces | Capasitor, O.1uf, 50¥, K76, 20% Go1610007 (€25 | Filter, cM1 T Ne Do s L0000 : R;a Reatetor, 1.3, in:, i 0172476005 Us | IC Digital 74HCOB 1006490019
9 |capacitor. 0.uf. 50V, K78, 20% 0381610002 SN Dl 1009100009 | 5 [Resistor, 10 K, 10%, & 0170390004 ¥9 . }IC Digital 74HCT4 1008000019 SN
£71 |Capacitor, 0.14f, 50V, X78, 20% (281610002 tC3l | Filter, EMI PI Ntwk, 0.5A 50V 1009100009 l o pe:wlgg’ K, 10%, & oLrzHme. o IC Diglital X2BI&AP 1609020005 |, ( o
1 |Capacitor, Newk, 10 Pin, .Iuf 1006580018 o [ iiver, o o1 ek, 0.5 500 1009200005 | R31 ot. 100K, 10%, 3, 15 furns 0338490051 ull IC Digital 74HC138 1006480013 ~
: - ! | R32  |Resistor, 13K, 10%, i¥ 0172350000 . .oz IC Digital 74HC138 - - | 1006480013 |
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Uis iC Digital 1DB155H/MBICSS 1006420002
Ul IC Digital ULNZOG3A 1005630038
115 it Digital ULNZ0G 3 1005630038
Uls IC Gigital ULNZOG3A 1005630038
ui7 IC Digital T4HC3T4 1006450033
1318 It Digital 74HC14 1006490027
ul19 ¢ Digital ULNZ2003A 160%630038
uzo IC Digital 74HC374 1006450033
1121 [C Digital T4HCZ44 1006460039
ya2 i¢ Digital T4HCS74 1006450033
Ui IC Digital ULNZOO3A 1005630038
24 it Digital T4HC3T4 1686450033
Uzs IC Digital 74HC6B8 1009050001
uzé IC Linear 556C/3436P 1065620032
uz27 IC Digital ULNZGO3A 1005630038
yzs IC Digital TAHC3ITS 1006459033
uz9 It Digital ULNZCO3A 1005630438
. 430 iC Digital T4HC374 1006430033
usl IC Digital 74HC374 1006450033
: U3z iC Digital ULNZOO3ZA 1065630038
13533 It Digital 74HC374 1006450033
Us4 it Digital T4HC3T4 10064500733
i u3s It Digital ULNZGO3A 1095630038
U3s IC Digital SNT54528P 1003960614
u37 IC Linear LM139 1007450004
usa It Digital CO40538E 10605520020
U39 IC Linear LM117 1006440021
HEA IC Linear UAT47ADMGE 1006430024
yaz IC Linear LML39 1007490004
”””” ) ua3 IC Linear LMI39 1607490004
Ul IC Digital 74HC541 1009640006
uas IC Digital 74HC14 1066490027
Uae IC Digital 74HCl4 1006690027
X1 Socket, IC, 40 Pin Teilless 1006620010
Xu4 Socket, 1T, 28 Pin Tailless 1006620001
XUlg Socket, 1T, 24 Pin 10036240021
XUis Socket, IC, 40 Pin Tailless 1006620010
MISCELLANEQUS
Key, Polerizing 1008070033
Mounting Pad, Transistor 4502710004
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sunair service bulletin

3101 S.W.THIRD AVENUE  FT. LAUDERDALE, FLORIDA
CABLE: SUNAIR . PHONE: 305 525-1505

®

NO:
DATE :

ATTENTION:
EQUIPMENT:
SUBJECT :
REFERENCE :
PURPOSE :

TEXT:

2000DAC-~188
25 February 1988

A1l Dealers and Customers
SNR-2000DAC

PC Assembly Detector p/n 8092020094
Manual p/n 8092000506, page 5-59

To increase the reliability of diodes CR2 thru CR9.

A small percentage of Hot Carrier Diodes, IN6263 p/n 0405610009,
procured for use on Detector Assembly p/n 8092020094, are experiencing
failures. To preclude the possibility of continuing failures, Sunair
is changing the diodes CR2 thru CR9 to Silicon Signal Diodes, 1N4454
p/n 0405270003 on all assemblies.

If failure occurs, diodes CRZ thru CR9 should be changed to 1IN4454,
NO RETUNING OF ASSEMBLY IS NECESSARY. -

If replacement diodes are required, Sunair will provide them. Call
the Product Services Department and provide the serial number of the
SNR-2000DAC, and replacements will be sent.

PRODUCT SERVICES DEPARTMENT
SUNAIR ELECTRONICS, INC.

TELEPHONE: (305) 525-1505
TELEX: 51-4443
FAX: (305) 765-1322
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80920200950 PC ASSY DEVECTOR A3

| REF SUNAIR REF SUNAIR
SYMBOL DESCRIPTION PART N SYMBOL DESCRIPTION PART NO ' 1
: : R- ODAC
PC ASSY DETECTOR A3A) 8092020694 R11 Resistor, 12K, 10%, W 0183180003 . SUNAIR SNR-200
; . Cl Capacitor, 2-Bpf, 350V, NPO 0268220000 R1Z Resistor, 220, 0%, W 10171326000
2 Capacitor, 3%0pf, S00Y, DMI5, 5% 0286000008 R13 Resister, 100, 10%, IW 0165540001
3 Capaciter, .0luf, 50V, X7R, 20% 0281730008 Rl4 Resistor, 56, 10%, &W 0168890007
Ca Capacitor, .0iuf, 50V, X7R, 20% 0281730008 RIS Pot. 10K, 5%, D.6W, 15 Furns 03444100605
£ Capacitor, .0luf, 50V, X7R, 20% 0281730008 T Ri6 Resistor, 220, 10%, & 0171320000
Cé Capacitor, C.luf, SGV, X7R, 20% 0281610002 /17 Resistor, 33, 10%, W 3182530001
C7 Capavitor, 0.1pf, SOV, X7R, 20% 6281610002 18 Resistor, 33, 10%, &W - (182530001
: 8 Capacitor, .47uf, SOV, X7R, 20% 0283377771 RIS Resistor, 22, 10%, 2 ° 0169940004
! £9 Capaciter, .0luf, 50V, X7R, 20% 0281730008 R20 Resistor, 22, 10%, 20 0169940004
- £10 Capacitor, .0luf, 50V, YIR, 20% 0281730008 R21 Resistor, 2.7K, 10%, #W - 0165780082
€1} Capacitor, .0uf, SBV, X7R, 20% (5281730008 R22 Resistor, 2.7K, 10%, iW 0165780002
£12 Capacitor, 12pf, 500V, DMi5 1005320039 B fransformer, Ampl. Detector 6335040802
Cl13 Capacitor, 2-8pf, 350V, NPO (2682200060 i2 Transformer, Phase Detector 6035040900
Cl4 Capacitor, 9lpf, S00V, DMI5, 5% 0298740001 rs fransformer, Current 8G80003602
015 Capecitor, .0uf, 50V, X7R, 20% 0281730008 1 foroid/Shield Aasy. 5025130204
£l Capacitor, 9lpf, 500V, OMIS, 5% 0298740001 H Test Point, White 0753640007
ri7 Capacitor,.0luf, 50V, X7R, 20% 0281730008 P2 Test Point, White 0753660007
€18 Capacitor, 2-Bpf, 350v, NPD 0268220000 3 Test Point, White 0753640007
£19 Capacitor, Disc, 4.7pf, 3KV NPQ 1607150825 [ Test Point, White 0753640007
£20 Capcitor, 15/60pf, NPG . HI07 160004 75 Test Peint, White 0753640007
£zl Capacitor, 360pf, 00V, DM19, 2% 0282650008 6 Test Point, White 0753640007
cz2 Capacitor, .Oluf, SOV, X7R, 20% 6281730008 P7 Test Point, White 0753640007
£23 Capecitor, 360pf, SO0V, DMI9, 2% 0282650008 ] Test Point, White 0753640007
C24 Capacitor, .Oiuf, 50V, X7R, 20% 0281730008
£25 Capacitor, Dise, 4.7pf, 3KV, NPO 10971906025
€26 Capeaitor, 15/60pf, NPG 1007160004 M} SCEE LANEDUS
27 Capacitor, 0.1uf, S0V, X7R, 20% 0281616002
£28 Capacitor, 0.inf, 50V, X7R, 20% 0281510002 PC Asay Pad A3AZ 8092024090
€29 Capacktor, .OWf, S0V, X7R, 20% 0281730008 ‘
C3z Capaciter, .Gluf, 50V, X78, 20% 6281730008
€31 fapacitor, D.laf, 50V, X7R, 20% 0281610007
- £32 Capacitor, 0.luf, SOV, X7R, 26% 02816106692
: £33 Cepacitar, 0.Igf, SOV, X7R, 20% 0281610002
i L34 Capacitor, .0lpf, 50V, X7R, 20% 0281730008
i 35 Capacitor, .GIuf, 50V, X7R, 20% 0281730008 ©
i 36 Capacitor, 7pf, 500V, DMLO 0292600004 e
: CR} Diode, Rectifier INGOO4 0405180004 JER
CRZ  |Diede, Sigfl; Sif. INadsd o620 | os0s270003 |7 S
CR3 Diode, Signal, Sil, ING4S4 0605270003 80920240508 PC ASSY PAD AJAZ
LR Diode, Signal, Sil. ING4S4 0405270003 REF SUN
CRS  IDiode, Signal, Sil. iNGasq - 0405270003 SYMBOL DESCRIPTION PARTAI\Fig. ' Eé‘l‘%é‘rg: P
: CR6 Diode, Signal, Sil. INuGS4 - 0405270003 PC ASSY PAD 092024090
! gz; ‘ g_“’:e’ 2?9“31’ Sil. INGass - 2205 2;3033 Rl Resistor, 400, 5%, 14W 5197380000
lode, Signal, Sil. IN4454 05270003 R2 Resistor, 400, 5%, 14 0197380000
i CR9 Diode, Signal, Sil. IN&4454 0405270003 . - .
s . R3 Resistor, 75, 5%, 14w 191300004 s
CRID Diode, Rectifier IN4O04 (405180006 i 75, 5% 14W (3191300008
£RI1  |Diode, Rectifier INGDOG 0405180004 A Resistor, 75, 3%,
i o ]S Resistor, 7%, 5%, l4W 0191300004
CR1Z  |Diode, Rectifier INAOO& 0405180004 . M
CR13 Diode, LED, Gen 1009000004 Ré Registor, 200, 5%, l&W 0197410006
CR1& | Diocde, LED, Grn 10090060004
Ji Connector, RF, BNC 04753490005
a2 Conenctor, RF, BNC 0753490005 MISCELLANEDUS
: K Relay, SPDT, 2 1008290069
e _ Ki R:la:: SPD?: 22355: ig::ﬁ 1088290609 Terminal, PC Mount, &' Male 1008330035
{ K3 Relay, SPDY, 24VDC, 10Amp 1008250002
; K4 Relay, SPDT, 24¥DC, 10Amp 1008290009
K5 Relay, SPDt, 24¥DC, 10Amp 1608290009
L2 Inductor, Molded, 10GOuh, 5% 0643310002 :
L3 Inductor, Molded, i000uh, 5% 0643310002 : . :
14 Inductor, Molded, 1000sh, 5% 0643310002 | '
L5 Inductor, Molded, 1000ch, 5% 0643310002
Lé Inductor, Molded, 100Ckh, 5% 0663310002
L7 Inductor, Molded, 1000:h, 5% 0643310002 . C :
L8 Inductor, Molded, 1000h, 5% 0643310002 : c
19 Inductor, Molded, 2000zh, 5% 0653590008
“L1D Inductor, Melded, 2000ph, 5% 0653590008 . ; )
P3/P4  Connector, PC, 2 Pin 1008060020 ‘ 4 _ :
RY Resistor, 12K, 10%, W 0183186003 ‘ ‘
R10 Resistor, 18, 5%, W 0184730007 : o d _
-1 5-61 \/
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A0920420988 PC ASSY, CAPACITOR BOARD A4

oescripTion oA

PC ASS5Y, CAPACITOR BOARD 8092042098 CHIB Capacitor, 330pf, 1060V, NPO 1008260038

i Capacitor, 10pf, IGO0V, N750 6250480000 CHC Capacitor, 270pf, 1000V, NPO 1008280020

£z Capacitor, 24pf, 2KV, N758 1008470031 Ll Capacitor, 330pf, 10OCY, NPG 1008280038

C3A Capacitar, lSpf, 2KY, N730 1008220001 CiIE Capacitor, 270pf, 1900V, NP 1608286020

€38 fapacitor, 13pf, KV, N750 1048228001 CiIF Capacitor, 330pf, 1000V, NFG 1606280038

£3e Capacitor, 15pf, ZKV, N750 1008220001 CHE Cepaciltor, 270pf, 1060V, NPO 1008280020

C4A Capacitor, 27pf, 1000Y, N750 0250620006 CLIH Capacitor, 330pf, 1000V, NPO 1008280038

C4B Capaciter, 27pf, 1000V, N750 0250620004 clit Capacitor, 270pf, 1000V, NPO 1068280020

rac Capapitor, 33pf, 2KV, N750 1068230022 £11d fapacitor, 330pf, 1000v, NPO 1008280038

C5A Capacitor, 2Zpf, 1000V, N750 0250500001 CilK Capacitor, 270pf, 1000V, NPO 1066280020

056 Capacitor, 27pf, 1000v, N758 0250620006 cliL Capacitor, 330pf, 1000V, NPO 1008280038

05¢ Capacitor, 27pf, 00OV, N750 0250626806

(%3] Capacitor, 27pf, 100GY, N750 0250620006

05t Papacitor, 27pf, 1000V, N750 0250620006 MISCELLANE 0US

coF Capaciter, 27pf, 1000V, N750 0250620006 T

oA Capacitor, 27pf, 100GV, N790 0250620006 Connector, RF, BNC 0753490005

C68 Capacitor, 27pf, L0O0V, N750 0250620006

60 Tapacitor, 27pf, 1000V, N750 (4250620006

cab Capaviteor, 2¥pf, 1000V, N750 0250620006

C&E Capacitor, 27pf, 1000V, N750 (3250620006

ref Capacitor, Z7pf, 1000V, N7%0 0250620006

&0 Capacitor, 27pf, 1000V, N750 0250620006

(W] Capacitor, 33pf, 2KV, N750 1008230022

61 Capacitar, 33pf, 2Ky, N7%Q 1908230022

Chl Capacitor, 33pf, IKV, N750 1008230022

C74a Capacitor, S0pf, 2KY, N75O 1008240010

[\ Capacitor, S0pf, 2KV, N730 1008240010

[l Capacitor, 43pf, 3KV, NPQ (288180093

s} Capacitor, 43pf, 3KV, NPO 4280180003

i3 fapacitor, 43pf, 3Ky, NPO 0288180003

C7f Capacitor, 43pf, 3KV, NPQ (288180003

71 Capacitor, 43pf, 3KV, NPC 0zg88i80003

{"7H Capacitar, 43pf, 3KV, NPO 0288180063

71 Tapacitor, 43pf, 3Ky, NPQ 0288106003

r73 Papacitor, 43pf, 3Ky, NBG 0288180003

{4 Capacitor, 43pf, 3KV, NPO 112881868503

cBa Capacitor, 91pf, ZKV, N750 1008250023

e Capacitor, 91pf, 2Ky, NS0 JO08250423

c8r Papacitor, Zlpf, ZKV, N750 1068250023

8D Capacitor, 91pf, ZKy, N7%0 1008250023

C8F fapaciter, 100pf, 2KV, N750 100825003)

ref Capacitor, 100pf, 2KV, N750 1008250031

086 Vapacitor, 100pf, 2KV, N750 1008250631

T8H Capacitor, 100pf, ZKVY, N7s0 1008256031

gl Capacitor, 108pf, 2KY, N750 108250631

£al Capacitor, 100pf, 2KV, N750 1008250031

C8K Capacitar, 100pf, 2KV, NS0 1008250031

€594 Capacitor, 150pf, 1000V, N750 02917306408

£9B Capacitor, 150pf, 1000V, N750 0291230008

£ec Capacitar, 150pf, 1000V, N750 0291230008

£9h Capacitor, 150pf, 1000V, N750 (291230008

[ Capacitor, 150pf, 1000V, N750 0291230008

CoF Capacitor, 150pf, 100GV, N750 4291230048

£96G Capacitor, 150pf, 1000V, N750 0291230008

£9H Capacitor, 150pf, 1060V, N750 0291230008

o1 Capacitor, i50pf, 1000Y, N750 0291230008

93 Capaclitor, 1&dpf, 2KV, N750 1008270032

C9K Capacitor, Ialpf, 2KV¥, N750 1308270032

CI0A Capscitor, 2Mipf, 2KV, N750 1008280020

cion Capacitor, 270pf, 2KV, N750 1688280020

cioe Capacitor, 270pf, 2KV, N750 1008280020

CioD Capacitor, 330Gpf, ZKv, N750 1088280038

CI0E Tapacitor, 330pf, 2KV, N750 1908280038

C10F Capacitor, 330pf, 2KV, N750 1008280038

cing Capacitor, 330pf, 2KV, N750 1008269038

Cion Capacitor, 330pf, 2KV, N750 1008284038

C103 Capacitor, 270pf, 2KV, N75C 1608280020

103 Capacitor, 270pf, 2KV, N750 08280020

Ci0K Capacitor, 270pf, 2KV, N750 1408280020

Cl1A Capacitor, 27Gpf, 1000V, NPO 1008280020
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SUNAIR SNR-2000DAC

8092010099 CHASSIS ASSY A6

sv?.qEBF;L DESCRIPTION pi‘;’}i‘f‘;g.

CHASSIS ASSY 80924310099

clza Capacitor, 25pf, 7.5V, NPQ 1290320003

€128 Capacitor, 5 pf, SKV, NPO 1004719003

C13A Capacitor, 100pf, 5KV, N750 (12904405009

cisg Capacitor, 100pf, 5KY, N758 0290440009

Ci4A Capacitor, 100pf, 5KV, N750 0290440009

C14B Capacitor, 100pf, SKV, N750 0290440009

clac Capacitor, 100pf, 5KV, N750 0290540609

o1 Capacitor, 75pf, 7.5KV, N750 0290560004

FAN | Fan, 24 VOC, Muffin XL-OC 1002130903

Fan 2 Fan, 24 ¥DC, Muffin XL-DC 10093 340605

Ll Inductor 8092011206

Lz Inducter 8092011702

L3 Iaductor 80920812202

HE tnductor 80920312709

L3 Inductor 8092013209

Lé inductor 8092813705

L7 Induyctor Assembly 8092618090

L8 [nductor Assembly 8092017093

L9 Inductor Assembly 8092016097

Lin Inductor Assembly B8092015G91

L11 Inducter. Assembly 8092014094

L1z [ndyctor Assembly 8092013098

L3 Inductor Assembiy 8092012091

L4 Inductor Assembly 8092011055
MISCELLANEQUS

Bracket, Fan, Left BO92012504

Bracket, Fan, Right 8092012601

Cabie Assy, 19 Conductor (P7) 8092019450

Cable Assy, l4 Conducter {P4, P5) 8092019797

Cable Assy, 20 Conductor 80920319592

Card Guide, Plastic 10058706039

Connector, Block, 2 Pin Female 1008060038

PC Assy, Relay Board A5 8092041091

PC Assy, Capacitar Board A4 BO92042098

Plate, Relay Mounting 80920154406

Relay, Vacuum, HV, Latching (28 each} 1009256001

Shield, Board Compariment 8092014205

Shield, CPY Beard 8092013505
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SUNAIR SNR-2000DAC

NOTES UM.ESS OTHERWISE SPECIFIED:

. CAPACITORS ARE iN PICOFARADS,

2. INDUCTORS ARE N

MICROHENRIES.
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B0661600XXB KW CONTROL PAMEL ASSY

svmaoL DESCRIPTION AR e
1A2 KW CONTROGL PANEL ASSY B0661600%X
1AZPZ flug, Phore Tip, Red 0753480009
1A25] Switch, Toggle, DPDRT 03346106001
18252 Switeh, Pushbutton, SPST, N.O, 0346528002
3 Capacitor, .0Olgf, S50V, WSR 20% (281730075
£2 Capacitor, .0lpf, S0V, WSR 20% GZB1730G75
C3 Capacitor, .0kf, 5S0v, WSR 20% (281730075
a4 Capacitor, .0lpf, 50V, WSR 20% 0281730075
ER1 Sode, Zensr INS2428 (4003120003
051 Lamp Agsy Green 0841480001
D52 Lamp Assy Red 0841420047
D53 lLamp Assy Amber 0841500002
Ml Meter 5024042204
[i#4 Resigstor, 4.7K, %%, W 0176776061
Boot, Pushbutton Switch $-40 03345530008

Boot, Toggle Switch 4-40 0531120007
Connector, Power, 36 Pin Rect. 0754070000

Gasket, Panel 5024043308

Gasket, Plug In Panel Lamps 1003324100

Sccket, Cartridge Lamp 1083322009
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‘056160071
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SUNAIR SNR-2000DAC

BO661700XXB KW CONTROL PANEL ASSY

BO6&YT70076
REF SUNAIR
SYMBOL DESCRIPTION PART pl&o.
142 KM CONTROL PANEL ASSY 80661700XX
14271 Connector, Power, 36 Pin Rect. 3754070080
142P2 Plug, Phone Tip, Red 0753688009
1AZS1 Switch, Toggle, OPDI 6334610001
14252 Switeh, Pushbutton, SPST, N.0. 0366525002
1253 Switch, Pushbutton, SPST, N.O. 0346520002 14203
CRI Diode, Zener IN9628 0404640001 '
CR2 Dicde, Zener IN962B 0404640001 i » 10 -
CR3 Diode, Rectifier INGOG4 8405180004 1.&2?1 i R
CRa Diode, Recti1fier 1M&004 0405180004 IHATES WETH 1ABL7 : 3 CIRRART
CR% Diode, Rectifiec INAGO4 040351 80004 IN GSB-BOD SC/R)
CRé Diode, ZFener IN9&2B 0404640001 y ! TUNE START I mngg ‘zﬂgn %ﬁﬁm: :
bs} Lamp Assy Green 084148000 e T :3, 52 P !
052 Lamp Assy Red 0841490007 cown B, ! 142 ke - |
033 Lamp Assy Amber 0841500002 o 53 iH4004 54 :
D56  Lamp Assy White 10603324703 G 3 ] @ B @ b 3 oA
M3 Meter 5024042204 D m ) se POMR TRDICATER YV X
Rl Resistor, 10K, 10%, 4 0170430065 ! iN4en4 TUNINE M 5+ METER LOCAL 1
2 Pot. 10K, 10%, 24, 1/8 Shaft 0335900003 FNRT ¢ <€ ; Hm B D51 .
3 Resistor, 15K, t0%, kW 0172350000 i Ksmam FAULT A 1
Ré Resistor, 82K, 10%, W 0171680006 READY 5 <t B !
/5 Resistor, 82K, 10%, iW 0171680006 ] READY — B 0
R6 Resistor, &.7K, 5%, W 0174770601 T0 METER 26 | ; .
'B2 Terminal, Insul. 4~40 Female 0506 390004 1 > & READY
Boot, Pushbutton Switch $-40 0346530008 REFL PN P4 : g?m ggeaa : 5
Boot, Toggle Switch 4-40 0531120007 DUTPUT i REF T T t—3e 5 FAIRT
Connector, PC 12 Pin Female 1003321402 MoK 2% ﬁa L L |
tasket, Panel 5024043308 : ]m L R4 LS _ LOCAL : 2 L0 RERDTE
Gasket, Plug !m Panel Lamps 1003324100 AR 23 i 8K g 8K % 53 i &5
Sosket, Cartridge Lemp 1003322000 | 4. i . b R
PEVEL 18 - : A :
] RE :
W B e—m ’f 15628 i
I bt
LPADH 7 e = :
t . !
PR T NOT 1
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FIGURE 5-20 CONTROL PANEL 1A2 P/N 80661700XX
“ S - 5-73
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SUNAIR SNR-2000DAC

80676110924 PC ASSY INTERFACE

BO6618N00XXA KW CONTROL PANEL ASSY
REF SUNA
v aoL DESCRIPTION A, SYMBOL DESCRIPTION oamAiR
1A2 KW CONTROL PANEL ASSY B80661800XX PC ASSY INTERFACE 8067611092
1A2A1 PC Assy Interface 8067611092 Cl Capacitor, .0luf, S0V, X7R 20% 0281730008
1AZP1 Connector, Power, 36 Pin Rect. 0754076000 0z Capacitor, .Oluf, 50V, X7R 20% 0281730008
1A2P2  |Plug, Phone Tip, Red 6753680009 C3 Capacitor, .0luf, S0V, X7R 20% 0281730008
1A251 | Switch, Teggle, DPRT 0334610001 ca Capacitor, .Ciaf, 50V, X7R 20% 6281730008
1A282 Switeh, Pushbutton, SPST, N.O. 0346520002 Cs Capacitor, .OIpf, 50V, X7R 20% GzBl730008
1A253 Switch, Teggle, DPDT 0334610001 e Capacitor, 0.1uf, S0V 1001010027
1 Capseiter, C.inf, 50V 1801870027 7 Capacitor, 0.3uf, 50V 1601010627
£z Capacitor, .0w€, 50V, WSR 20% 0281730075 8 Capaciter, 0.luf, 50V 1601010027
pst Lamp Assy Green 0841480001 ] Capacitor, .0Wuf, 50V, X78 20% 0281730008
Bs2 tamp Assy Red 0841496007 Cio Capacitor, G.iuf, 54V 1601910027
Ds3 Lamp Assy Amber 0841500002 £l Capacitor, 0.4f, 50v 1001010027
Ml Meter 3024042204 cl12 Capacitor, 0.ipf, SOV 1601910027
Boct Toggle Switch 4-40 0531320007 cla Capaciter, G.luf, 50v 1061010027
Gasket, Plug In Panel Lamps 1003324100 C13 Capacitor, .0luf, 50V, ¥7R 20% 9281730008
Gasket, Panel 5024043308 Cl4 Capacitor, O.luf, S0V 1001016027
Socket, Cartridge Lamp 1003322000 CR1 Diode, Zener IN96ZB 0404640001
CRZ Diode, Zener IN9628 0404640001
CR3 Dinde, Zener IN962B 04046400601
CR& Dicde, Rectifier IN40OG4 0405180004
CRS Diode, Rectifier 1N4BQs 04051806004
CR& Diode, Sigoal, SIL IN4454 0405270003
CR7 Giade, Rectifier IN4GD4 0435180004
CR8 Diode, Signal, SIL IN4454 04052700063
Qt Transistor, NPN, S1. 2N2Z22A 0448580004
Qz Transistor, NPN, SI. 2N2222A 6448580004
a3 fransistor, NPN, SI, 2N2222A 1448580004
7l Resistor, 276, 10%, &Y 01712060004
R2 Resistor, 10K, 10%, iW 0170416005
R3 Resistor, 10K, 10%, &W 01704100605
R4 Resistor, 1.2M, 10%, 4w 0174930003
RS Resistor, 4.7K, 5%, 4W 1110776001
R& Resistor, 27K, 10%, &W 0171260004
R7 Resistor, 27K, 10%, &W 0171206004
R8 Resistor, 10K, 10%, W 170414005
R9 Resistor, 10K, 10%, 3% 0170410905
R0 Resistor, 1.2M, 10%, W 0174930003
R12 Resistor, 4.7K, 5%, W 0170770001
Riz Resistor, 27K, 10%, W 0171200004
R13 Resistor, 47K, 10%, iW 0171060008
Ri4 Resistor, 10K, 10%, 3w 0170410085
R1S Resistor, 10K, 10%, 2W 0170410005
Ris Resister, 1,2M, 10%, 3w (174930003
R17 Resistor, 27K, 10%, &W (171200004
Ri8 Resistor, 10K, 10%, #W 6170410005
R1% Resistor, 4.7K, 5%, i¥ 017077064}
R20 Resistor, 4.7K, 5%, W 0317077000}
R21 Resistor, 27K, 10%, W 0171206004
/22 Resistor, 82K, 0%, W 0171680006
/23 Resistor, 82K, 10%, iw 0171480006
ul IC. Linear LM139 1007490004
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