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TRAINING PROGRAMS
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Sunair offers Traifiing Programs ‘of varying lengths to cover operation;
service, and maintenance of all Sunair manufactured equipment. Up+to
eight technicians can be}acgmeQ3ted in these programs.

~For more informatign, contact;
Prodiugt "Seérvices/Training Supervisor i

U0 SunaiFeElectronics, Inc. . e
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IN CASE OF DIFFICULTY

‘1f your Sunair Electronics, Inc. equ1pﬁéh£u develops a malfunction,
,p}ease follow the steps outlined be1ow t@ exped1te your equwpment
repair. . ;

1. Note all of the symtoms of the prdbléh‘ i.e, when does it occur;
how often; which modes of operation.work, which do not; anq”
anything else which might assist in probiem solving. '

2. Note model number and serial.number..

3.  When and from whom (dealer, repreaentatlve or factory) equipment
was acquired.

4, Note peripheral equipment b@ang used in conjunction with the
Sunair equipment, Is the perapherai equ1pment working properly?

After determining the answers to the above, contact your dealer or
representative and discuss the problem with -him, he may be able to
fix the problem locally, avoiding siippdng. delays. If it becomes
necessary to return the equipment to the factory, please follow the
procedures outlined in Section II of this manual.
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SUNAIR ASB-500

SECTION 1
GENERAL INFORMATION

1.1 SCOPE

The manual contains the necessary informa-
tiontoinstall and operate the ASB-500 trans-
ceiver, and includes additional information
required to test and repair the transceiver,

1.2 TRANSCEIVER DESCRIPTION

1.2,1 GENERAL

The ASB~500 is a high quality single sideband
transceiver covering the frequency range of
2,0000 to 17,9995 MHz, Modes of operation
are Upper Sideband {USB), Lower Sideband
(LSB), and Amplitude Modulation(AME), The
transceiver is fully solid state and frequency
is synthesized in 500 Hz steps., The unit is
designed to meet FCC requirements for Part
87, and FAA TSO C31c and C32e,

The ASB-500 is composed of two major as-
semblies: the Receiver/Transmitter (RT-510)
and the Remote Control Head (SCU-55),

1,2,2 RECEIVER/TRANSMITTER -~ 1A

The receiver/transmitter contains the freq-
quency synthesizer as well as all receive and
transmit circuitry, The synthesizer provides
the local oscillator frequencies (selected from
the Remote Control Head) in 500 Hz steps,
Allfrequencies are derived from an ovenized
crystal oscillator which provides frequency
stability of 1x10°®Hz over: the full specified
ambient temperature range of the radio after
a two minute warm-up,

The receiver/exciter circuits employ high
quality crystal filters both in the front end of

the radio and in the IT section for sideband
selection., The first IF is 33,6 MHz, well
above the 18 MHz upper limit of the trans-
ceiver, providing an unusually high spurious
signal rejection found only in this modern
frequency scheme,

Bandpass filtering is included inthe receiver/
exciter circuifry to remove harmonics and
spurious from the exciter, and eliminate out
of band interference in the receiver, Addi-
tional low pass filtering is provided at the
output of the power amplifier for harmonic
rejection,

Multiple voltage regulation is used to pro-
vide superior power supply fransient sup-
pression, The aircraft supply is first filter-
ed, thenregulatedto18 VDC (used by the oven
standard), and finally regulatedto 12 VDC for
use by the {ransceiver low level circuitry,
The 12 VDC is further regulated on the syn-
thesizerboard to 5 VDC for use by the digit~
al circuits,

1.2,3 REMOTE CONTROL - 2A

The remote control head contains the switches
which supply digital frequency information to
the synthesizer in the receiver/transmitter
unit, and to the LED display drivers, Also
included are the VOLUME and SQUELCH con=-
trols, anauxiliary DIMMER control, coupler
status lights, and a push-button MODE switch,

Both printed boards used in the control head
are plug~in for easy removal and servicing.

1-1
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1.3 TECHNICAL SPECIFICATIONS

Electrical and physical specifications of the
Sunair ASB-500 Transceiver are listed below,

1.3,1 GENERAL

APPROVALS:

US FCC type accepted to part 87,
US FAA authorized to TSO C31c and C32c,

FREQUENCY RANGE:
2,0to 17,9995 MHz (500 Hz increments).
NUMBER OF CHANNELS:
32,000 synthesized.
FREQUENCY RESOLUTION:
500 Hz,
FREQUENCY STABILITY:

*20 Hz maximum over rated temperature
range,

OPERATING MODES:
U8B, LSB, AME
DUTY CYCLE:
Voice, continuous,
ENVIRONMENTAL CATEGORY:
BAAAAX, TSO C31a and C32¢,
ALTITUDE:

.30,000 Ft,

TEMPERATURE:

Non~operating: -50°to +71°C,

Short term operating: +71° C,

Operating: —-46°C to +55°C,
VIBRATION:

10 to 500 Hz, S5g peak - (TSO Cat, A)

(control head: 10 to 55 Hz, 1,5g max.;

0.25g from 55 to 500 Hz - TSO Cat, C)
HUMIDITY:

95% at 50°C,
SHOCK:

- 15g peak, 11 ms duration,

POWER INPUT:

27,5 VDC +10%, -20%, at 2,5A receive
13A peak transmit,

DIMENSIONS:
Revr/xmir - 1/2 ATR long case,
4,875W x 7,625H x 15,5L (inches),

12,38W x 19,37H x 39, 37L (cm).
Add 1,625"H (4,13H cm) for shockmount,

Control Head:

5,75W x 2,625H x 5,0D(inches),
14,61W x 6,67H x 12, 70D (cm).

WEIGHT:

Revr/xmtr 16,0 lbs (7,2Kg,) 17.5 Ib,
(7.9Kg.) with shockmount,

Control head: 1.8 lbs (0.8 kg), .
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1.3.2 RECEIVER
SENSITIVITY:

SSB -~ 0.5 uv max, into 50 ohms for 10
dB S+N/N,

AM - 3,0 uv max, into 50 ohms for 10
dB S+N/N.,

SELECTIVITY:
888 - 350 Hz max, to 2500 Hz min, at
~6dB,
6,0 KHz max, at -60 dB,
AM « 5,0 KHz min, at -6 dB,
20 KHz max, at -60 dB.
AUDIO OUTPUT:

50 mw into 600 ohms and 150 ochms, un-
balanced.,

AUDIO DISTORTION:
Less than 10% at 50 mw.
GAIN:

10 uv nominal for 50 mw audio output,

IF REJECTION:

Not less than -70 dB,

IMAGE REJECTION:

Not less than ~80 dB,

AGC:

Fast attack, slow release,

Threshold: 5 uv nominal,

10 dB max audio change for 94 dB rf in-
put change,

INTERNAL SPURIOUS RESPONSE:

99, 5% below equivalent 0,2 uv noise in-
put at antenna terminals,

EXTERNAL SPURIOUS RESPONSE:

-85 dB below 10 dB S+N/N reference,

1,3.3 TRANSMITTER

POWER OUTPUT:

SSB - 100 watts PEP *1dB.
AM - 35 watts carrier, nominal,

HARMONIC & SPURIOUS SUPPRESSION:

-40 dB,

CARRIER SUPPRESSION:

~40 dB.

UNDESIRED SIDEBAND SUPPRESSION:

-50 dB at 1,5 KHz,

INTERMODULATION DISTORTION:

~-29 dB below Z tone PEP output,

HUM AND NOISE LEVEL:

~-40 dB.
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1.4 EQUIPMENT SUPPLIED

The following table is alist of equipment, with
their appropriate Sunair part numbers, sup-
plied with the ASB-300 transceiver,

1,4.1 Receiver/Transmitter, RT~510
1,4.2 Remote Control Head, SCU-656
1,4.3 Operation and Maintenance Manual

1.4. 4 Installation Kit, consisting of:
Shockmount with isolators
Connector, RF
Connector, Power
Connector, Coupler
Connector, Control, RT-510
Connector, Control, SCU-55
Connector, Audio, SCU-55

1.5 EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1,5.1 Antenna Coupler, ACU-150
1.5.2 Antenna, wire or integral airframe.
1.5.3 Microphone, noise cancelling,

1.5.4 600 chm Headphones or Speaker Driv-
er and speaker,

1,5.5 Cable, Power (specify length)

1,5,6 Cable Confrol, RT-510 to SCU-55
{specify length),

NOTE

All cables may be
fabricated by the
installer in accord-
ance with Figure 2.

Sunair Part No,

8040000491

8040400091

8040000505

3040001595
8040001790
0744030005
0754530001
0754630005
1003390030
0754510000
0754940004

Sunair Part No,

8042000006

8033008504

8033008008

P,

Pl
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1.6 OPTIONAL EQUIPMENT - NOT SUPPLIED

1.6.1 Encapsulated Anti~-Precipitation Static
Wire Antenna Xit,

1.6,2 Microphone, Noise Canceiling
1.6.,3 Spare Board Kit ASB-500
1,6,4 Spare Parts Kit ASB-500
1,6.5 Ancillary Kit, consisting of:

Extender card
Key, Hexspline socket

1,6.6 Headphones

Sunair Part No,

0951580001

08715100086

8040900093

80409005980

8040001293

8040002591
(882100009

0840180004
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CAUTION

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

WARNING

CONNECTORS INSTALLED BY THE CUSTOMER MUST BE WIRED IN ACCORD-
ANCE WITH INSTALLATION INSTRUCTIONS PROVIDED IN THE OPERATION
AND MAINTENANCE MANUAL., THE CABLE MUST BE CONTINUITY CHECKED
AFTER INSTALLATION AND PRIOR TO RADIO OR SYSTEM POWER UP.
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SECTION 2
INSTALLATION

2.1 GENERAL

Section 2 contains all necessary instructions
for the unpacking, inspection, and, if neces-
sary, reshipping of damaged equipment or
parts, In addition, further information re~
garding location and mounting considerations,
power requirements, antenna and ground sys-
tem hookups, and final checkouts after in-
gtallation, are also provided,

2.2 UNPACKING AND INSPECTION

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

NOTE

Be sure to retain the
shipping carton  and
its associated pack-
ing materials should
i1t be necessary to re-
ship damaged equipment.

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

If concealed damage is discovered after a
shipment has been accepted, notify the car-
rier immediately in writing and await his in-
gpection before making any disposition of the
shipment, A full report of the damage should
alsobe forwarded to Sunair, Include the fol-
lowing:

a, Order Number
b. Model and Serial Number
¢, Name of Transportation Agency

2.3 RESHIPPING INFORMATION

The shipping carton for the ASB-500 has been
carefully designed to protect the transceiver
and accessories during shipment. This car-
tonand its associated packing materials should
be used to reship the radio,

If the original shipping carton is not avail-
able, be sure to carefully pack each unit sep-
arately, using suitable cushioning material,
Very special attention should be given to pro-
viding enough packing material around con-
trols, connectors and other protrusions from
the radio, Rigid cardboard should be placed
at the corners of the equipment to protect
against damage if the carton is dropped.

When returning one or more subassemblies
for repair, youmustship AIR PARCEL POST
counsigned to:

SUNAIR ELECTRONICS, INC,
3101 5, W, 3rd Avenue

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

Plainly mark with indelible ink all mailing
documents as follows:

U.8., GOODS RETURNED FOR REPAIR
VALUE FOR CUSTOMS -~ $100.,00

and be sure to mark on all sides of the pack-
age:

"FRAGILE ~ ELECTRONIC EQUIPM ENT"

2-1
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NOTE

Before shipping, care-
fully inspect the pack-
age to be sure 1t is
marked properly and s
securely wrapped.

2.4 GENERAL INSTALLATION AND MOUNT-
ING INFORMATION

General instructions for installation and
mounting are given for the ASB-500, Satis-
factory operation of this equipment will de-
pend upon the care and thoroughness taken
during installation,

2.4,1 GENERAL INFORMATION

a, Thelocationofthe Receiver/Trans-
mitter is not critical and may be placed any-
where there is available space within the fu-
selage, However, to minimize transmit
power loss in coaxial cables connecting the
transceiver tothe antenna coupler, itis des-
irable to mount the transcéiver in the same
general area as the antenna coupler,

NOTE

Installation of the
Recetver/Transmitter
must conform to the
Altitude/Temperature
restrictions detail-
ed in the equipment
specifications.

b. Install the Remote Control Head in
the cockput in any convenient location,

¢, Theinstallations should be carefully
planned beforehand in accordance with the
drawings on the following pages,

2-2

2.5 POWER REQUIREMENTS

The ASB-500 is designed to operate from a
nominal 27, 5 VDC +10%, ~-20%, source, The
system should . be connected to the source
through the aircraft circuit breaker panel, us-
inga 20 ampere breaker, The Antenna Coup-
ler receives its power from the Transceiver
through a 5 amp Slo Blo fuse mounted on the
Transceiver front panel, All low level volt~
ages used in the Remote Control are current
limited to safe levels by voltage regulators
and donot require fusing, Power used in the
low level stages of the Transceiver is current
limited, but is also fused inside the unit by a
5 amp standard fuse to protect against volt-
age regulator failure,

2.6 GROUNDING REQUIREMENTS

2,6,1 GENERAL

Connect the ground straps provided on the
mounting rack securely to the aircraft frame.

2.7 CABLE FABRICATION

2.7.1 GENERAL

The cables listed in paragraph 1,5 must be
wired to their appropriate connectors as
shown in Figure 2,8, Interconnect Wiring
Diagram,

All cables are available from Sunair with the
exception of the audio wiring from Remote
Control Head connector 2A3J2, Since this
wiring must be routed to various locations in
the aircraft instrument panel, the installer
should fabricate this cable using standard air-
craft installation practices,

2,7.1.1 I no main cockpit dimmer exists,
or confrol head dimming independent of the
main cockpit dimmer is desired, connect a
jumper in connector 2A3P2 between ping P
and H, If this is done, do not counect pin H
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to the main cockpit dimmer, Now the full
dimming range is available using the control
head dimmer only,

2.7.2 CHECKS AFTER FABRICATION

2.7.2,1 SYNTHESIZER PROGRAMMING

Fach cable mustbe checked for continuity and
short circuits to other pins, Wiring hetween
the Control Head and the Transceiver is pin
to pin: "A'"to"A", "B to "B", etc, In order
to be certainthe synthesizer isbheing program-
med correctly, it is necessary that the out-
put carrier frequency be checked with a count-
er. Each decade frequency must be checked
from ¢ to 9 to verify that the wiring of cable
8033008008 is correct. See Figure 2,1 for a
recommended test set-up to verify operation
on the bench,

Rotate each frequency switch through all ten
positions and check for the correct frequency
readout on the counter, The 500 Hz dial al-
ternates between "5'" and "0" as the switch is
rotated, The 10 MHz switch when rotated
from the fully CCW position will show a
blank, thena ""1'", and finally a "0"., The "0"
pogition ig superfluous and shuts down the
{ransceiver,
will flash, denoting an out of limit condition,

NOTE

Any frequency selected
below 2.0000 MHz or ab-

ove 17.9995 MHz is out
of Ilimit whieh will
cause the frequency
display to flash and
well shut down the
radio. 4 oM in the

10 MHz position is also
an out of limit condi-
tion.

The Remote Control display

2.7.2,2 BAND SWITCHING

Bandpass filters are located on the first mix-
er board and low pass filters are located in
the Filter Module, These filtersare automa~
tically switchedby the 10 MHz and 1 MHz fre-
quency switches in the Control Head,

Operation of these filters may be checked hy
monitoring the AM carrier outputineachband,
The bands are divided as follows:

Freg, MHz Band

~2,9995
~3.9995
~5, 9995
6-8,9995
9-12, 9995
13-17,9995

2
3
4

T O e WO O

Connect the equipment as shownin Figure 2, 2,

Depress the ON push button, depress the AM
Mode - push button and set the frequency for
the middle of eachband, Key microphone and
check for approximately 35 watts power out-
put in each band, If the bands are not being
switched properly, the power output will be
egsentially zero on the wattmeter in the non-
operating band: Note: If the band channel
drive motor can be heard continuously rota-
ting in the Transceiver, this is generally an
indication that two or more band lines are
grounded within the cable or connectors,

2,7.2.3 MISCELLANEOQOUS CHECKS

Other functions that mustbe verified are shown
in the following chart:
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J1
RT-510
50 Ohm
Dummy High
Cable 12 Load Impedance
8033008008 ~ A RG-38 = : o Counter
16 TEE
28 VvDC
] 10A
o O O
Control Head
SCU-55
Figure 2.1 Test Set-up for Synthesizer Programming.
41
RT-510

Cable Watt 50 Ohm
8033008008 Meter Dummy

J6

[:] 28 VDC
10A
O O O

Control Head

SCU-55

Figure 2.2 Band Switching Test Set-up

ey
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1., VOLUME control
2, SQUELCH control
3. TUNE command
4. FAULT indicator
5, TUNE indicator

6, READY indicator

2.8 ANTENNA INSTALLATION

2,8.1 GENERAL

The installation of a high frequency antenna
on an aircraft requires the consideration of
two prime factors: the shape or configuration
of the antenna must allow the transceiver to
transmit and receive efficiently; the appear-
ance of the antenna must be pleasing and the
flight characteristics must notdrastically al-
ter aircraft performance,

However, in many cases, in an effort to a-
chieve a pleasing appearance, the antenna is
located in a position which drastically reduces
its efficiency or radiation characteristics,
So care must be taken to select an antenna
that does not overly favor any one factor to
the defriment of the others,

2.8,2 FACTORS TO BE CONSIDERED

Inorder to select the best antenna, consider-
ation must be given to the following factors:

1. Type of aircraft

a, Size, shape, airspeed
Required communications range
Transmitter frequencies

Antenna flight requirements
Possible antenna coupler locations
Antenna radiation characteristics,

LR

Symptom

no audio

no squelch fully CCW

coupler doesn't start to tune

no fault light when system is first turned on
no tune light during coupler tune

nogreen ready light after successful coup-
ler tune

Aircraft size and shape is important as it may
restrict the types of possible antennas, Air-
craft speed must be considered, as 260 MPH
and faster aircraft cannot generally use a
wing tip attached V antenna, This type of air-
craft may also operate in icing conditions
which adversely affect V antennas more than
the straight type,

The end user's communications distance re-
quirements must be cousidered, particularly
iflong range, such as 800 miles and greater,
is required on frequencies as low as 6 to 8
MHz, This requires a V antenna or a long
straight antenna 35 feet or longer, if unground-
ed,

Transmitter frequencies are generally deter-
mined by the area of operation and stations

“to be worked, These in turn can affect the
-antenna selection,

If most of the frequencies
are above 5 MHz it is possible to use a short-
er or siraight antenna, as coupler efficiency
above 5 MHz is good regardless of the an-
tenna type.

The antenna aerodynamic requirements are
related to the aircraft type and operating cap-

2-5
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abilities. Generally, the best aerodynamic
designresults in the poorest radiating anten-
na when considering only ungrounded antennas,
and care must be taken here in order not to
degrade the system operation,

The antenna coupler location dictates the lo-
cation of one end of the antenna, The output
of the coupler is the beginning of the antenna
and the antenna wire inside the aircraft must
be restricted in length, ideally not more than
6 inches to a maximum of 12 inches, unless
coax feed is used for the antenna,

2-6

The antenna radiation characteristics (how
well does it radiate or receive a signal) is
generally the hardest to determine, It is al-
waysbesttoinstall anantenna that has proven
toperform well in pastinstallations, The an-
tennas shown on the following pages have all
beeninstalled and used with success on vari-
ous aircraft, Some will work better on one
type of aircraft than another, particularly the
grounded type, The grounded antenna to the
engine nacelle or vertical stabilizer has work-
edwell on many different aircraft, It may be
necessary to t{ry several locations and types
of antennas in order to satisfy all of the fac-
tors outlined here and not overly compromise
any one factor,
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TYPICAL ANTENNA CONFIGURATION

Ground

v
G Rt
]) =«

Antenna Tuner

(al 8to 14 Foot Grounded to Vertical Stabitizer

Ground or
Ground or Insulate
Insulate y

29 to 45 Foot V"' Grounded 30 to 50 Foot Grounded
or tnsulated ar Insulated

Ground Ground or

ar Ingulate /ar Insulate

lc} 22 to 45 Foot ""Straight”’ Grounded or Ungrounded Antenna

Figure 2.3 Typical Antenna Configurations
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TYPICAL ANTENNA CONFIGURATION

———
Ground
\/
{al 10 to 20 Foot To Horizontat Stabilizer

/ Ground

{b} 10 10 20 Foot To Wing

Figure 2.3 Typical Antenna Configurations (Cont.)
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Figure 2.4 Antenna Kit Instaliation

ANTENNA KIT (ANTI-PRECIP) PN 095158001
ITEM DESCRIPTION
i Feed-thru Insulator
2 60 Feet Insutated Antenna Wire
3 Insulated Tension Unit
4 Shackle AN1135-B
5 Vertical Fin Anchor (Not Supplied)
6 Wire Retraction Tool
7 instatlation Suggestions

Table 2.1 Antenna Kit Components
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fug undar
strap or rivet

to skin separately.
Must be secura

and very low
resistance contact,
iess than 1 milliohm.

Figure 2.5 Antenna Grounding

2,8.3 ANTENNA KIT INSTALLATION

For information to install the Antenna Kit

(PN0951580001) refer to Figure 2,4, Table
2.1 lists the items in the Antenna Kit,

2,8,4 ANTENNA GROUNDING METHOD

For straight grounded antennas (see Figure
2, 5), the antenna (A) from feed through insul-
ator (Item 1, Table 2,1) is fed through the in-
sulated tension unit {Item 3) and clamped or
tied with nylon cord (as shown) to proper
length, Ground antenna with ground lug to
item 4 of Table 2,1 or aircraft skin, Ground
connection MUST be secure, low resistance
and capable of high current.
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628" DIA.

189" DIA.
\ ) A
AN
P |

50" j 780"
T

tMourting Dimensions

A Nsdon Base Plate

B Antenna Wire Connector Bolt
O Antenna Wire

D Washer

B Teriminal Lug

FooLock Nut

Figure 2.6 Feed-Thru Insulator

2,8,5 FEED-THRU INSULATOR

For proper installation of the Feed-~Thru In~
sulator (PN0O713080001, Item 1 of Table 2,1)
refer to Figure 2,86 and the following text,
Strip back polyethylene shield (C) to expose
approximately 4" of’antenna wire core, In-
sert core into connector bolt (B} and extract
fromslot, Insertwasher (D)as shown, Wind
wire around connector bolt (B) 3 1/2 to 4
turns, Install terminal lug (E) of antenna
lead and secure with lock nut (F), as shown in
Figure 2,6,

2.8,6 INSULATED TENSION UNIT

Application of an Insulated Tension Unit
(PN0713220007, Item 3 of Table 2, 1) for a "V
type antenna, refer to Figure 2,7,

The Antenna (A) is connected to the feed-thru
insulator (Item 1), Table 2,1) and routed via
the vertical stabilizer by the use of the in-
sulated tension unit (B), as shown, The end
is connected at the wing tip,

®
YNS)
0

Sy

A Insulsted Antenns Wire
B Insudated Tension Unit

Figure 2.7 Insulated Tension Unit
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2.9 SELCAL OPERATION

Audio for operation of Selcal equipment is avail-
able through the transceiver front panel phone
jack. This audio level is not controlled by the re-
mote control unit volume control but remains
essentially constant.
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7.73
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3.v4
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T
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Figure 2.9 Transceiver Outline Dimensions RT-510
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Figure 2.11 Control Head Outline Dimensions SCU-55
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SECTION 3
OPERATION

3.1 SYSTEM CONTROLS AND CONNECTORS

Thig section provides information and in-
structions required for proper operation of
the ASB~500 Transceiver,

3,1,1 REMOTE CONTROL HEAD

FREQUENCY SWITCHES (6) «uusvcossssssssss Selects the operating frequency:
. 10 MHz switch, 1 MHz switch, 100 kHz
switch, 10 kHz switch, 1 kHz switch, 500
Hz switch.

ON ssesvcvesssovosessesnsesssaccossssersess Applies primary power when pushed in,
Disconnects primary power when pushed a
second time,

LSB S 9 S RO PO SESBDD PRSP RER S AR OTEEE SRS Selects Lower Sideband mOdEWhenIJUShed
in,

AM Lievacssssessosssssesssssscsscnsssssacss Selects AM mode when pushed in,

USB tesecaessersaasrssecesscscscsesssressss Selects Upper Sideband mode when pushed
in,

TUNE cisecvcovoosnssesvecscssesansesnssnss Starts antenna coupler tuning cycle  at
frequency selected,

VOLUME CONTROL .sivtvevssnsccoscecavasss Controls the level of the receive audio to
rear panel audio connector 2A3J2 and head-
phone jack on Transceiver front panel,

SQUELCH CONTROL .eeeeveascassssersrsas Adjusts squelch threshold, Fully CCW is
maximum squelch,

DIMMER CONTROL s.cuivesncensnsoreesesess Adjusts brightness of frequency display and
panel lights, (Operates in conjunction with
cockpit dimmer control),

FREQUENCY DISPILAY .cevueaassscneanessss Displays frequency selected by Frequency
Switches, NOTE: If a frequency below 2,0
MHz or shove 17,9995 MHz is selected,
transceiver is disabled and digplay flashes
on and off, '

3-1
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READYXMlT LIGHT(GI‘een) s rs s s e EEPEBEREND

TUNE FAULT LIGHT (Amber) ecesssecsscecsas
CONTROL CONNECTOR (2A83J1) seveeevescne
AUDIO CONNECTOR (2A3J2) P BE B N B N S R N R B A R Y ]

3,1.2 TRANSCEIVER

SIDETONE LIS BB N B BB N R R B RO B L RE B B RE B R R B R BN

REMOTE CONNECTOR (1A1J1) LN N N B BRI B B BN

RFCONNECTOR(].A].JZ} LRC B BN B R B B BN B R I O R I

MICCONNECTOR (}.A.].Js) LI B B B B BE R B L BN O I O BN

PHONE CONNECTOR {((1A1J4) cesnceosvvaonssns

COUPLER CONNECTOR (1A1J5) sssecessassss

POWER CONNECTOR (L1A1J6) svsnsessssossans

Indicates coupler is tuned and system is
ready for use (In receive mode), In {rans-
mit mode: Indicates transmitter RF output
on modulation peaks,

Indicates a fault in the transmitting system,
coupler, or antenna,

Supplies all control signals to the Trans-
ceiver,

Contains audio and light dimmer control
connections to aircraft,

Adjust from front panel, Sets sidetone vol-
ume (Xmit audio in earphones),

Receives all control signals from Remote
Control and supplies power to Remote Con-
trol.

Input to receiver and output of transmitter.
Goes to Antenna coupler.

Test microphone connector to allow trans-
ceiver to be locally keyed and modulated,
Accepts a standard PJ-068 three-circuit
phone plug,

Test earphone connector for local receiver
mounitoring or for Selcal use. Accepts a

standard 1/4 inch two-circuit phone plug,

Supplies 27,5 VDC and tune information tn
coupler.

Receives 27,5 VDC from aircraft power
buss,
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LED
DISPLAY
1 MHZ 10 KHZ 500 HZ
{lg knob) {tg knob) {ig knab)
VOLUME 10 MHZ 100 KHZ 1KHZ SQUELCH
CONTROL {srm knob} {stm knob) {sm knob) CONTROL

XMIT  TUNE

A . "
5 EADY FANLT

XMIT/READY POWER AM TUNE
LIGHT ON SELECT
TUNE FAULT LSB uss ‘ DIMMER
LIGHT SELECT SELECT CONTROL

Figure 3.1 Remote Control Head Front Panel

3.2 CHECKS AFTER INSTALLATION

NOTE

If extended test time
18 antieipated an aux-
tlliary power untit
should be connected to
the aireraft in or-
der to maintain bat-
ery voltage.
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1. Apply power to the radio by pushing in
Control Head "ON" switch,

2, 8elect HF Comm system and set
SQUELCH control maximum CW and set
VOLUME control CW,

3. Set SQUELCH control niaximum CCW,

4, Adjust COCKPIT Dimmer Control,

3, Rotate each frequency select knob from
0to 9,

6. Select frequency of a nearby ground sta-
tion, Set mode switch to required oper-
ating mode and push TUNE switch,

7. Establishcontact with ground station and
request radico check, Check sidetone
level in headphones,

8, Select various frequencies from 2 to
17,9995 MHz and perform coupler tuning
checks,

"ON'" light should be illuminated,

"TUNE FAULT'" light should be illuminated,
LED frequency display should indicate fre-
quency of operation,

NOTE: If selected frequency is below 2,0
MHz or above 17,9995 MHz the display will
flashonand off indicating unusable frequen-
cy. Display will also flash if a '"0" is reg-
istered in the 10 MHz display.

Audio noise or signal should be present in
aircraft speaker. Reduce VOLUME to nor-
mal level after test,

Aircraft speaker should be silenced except
when strong signal present, After test, re-
turn SQUELCH control to CW position,

All control head lamps and LED display
should vary in intensity. Further variation
may be made with control head dimmer,

LED display should indicate correct read-
out, :

NOTE: LEDdisplayisdriven directly from
control head frequency switches and this
check does not verify that cable 8033008008
which controls the synthesizer is wired cor-
rectly, See paragraph 2,7,2,1.

TUNE FAULT or READY LIGHT should not
be litand TUNE push button light should re-
main on during coupler tune cycle, When
tune cycle complete, TUNE light should go
outand READY light should be lit, audio or
noise should be heard from speaker,

Adjust for desired level via transceiver
front panel screwdriver hole, READY
light will go out when transmitter keyed
but will come back on when modulating
transmitter (speaking into microphone),

Coupler should tune all frequencies, Check
for not more than 2 watts reflected power
between Transceiver RF OUT (1A1J2) and
Coupler IN (3A8P2),
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SECTION 4
THEORY OF OPERATION

4.1 GENERAL

The discussion of the ASB-500 will be pre~
sented innine parts: synthesizer board, first
mixer board, second mixer hoard, audio
board, mother board, P. A, filter module,
r.f. power amplifier, and control head,

4,1,1 OVERALL BLOCK DIAGRAM

Figure 4,1 shows an overall block diagram
of the transceiver, Discussion of the vari-
ous functions and circuits is presented in the
following sections.,

4.2 SYNTHESIZER BOARD-1A6
Figure 5,12

This board contains the frequency standard
and all frequency generating circuitry in the
transceiver,

4,2,1 GENERAL

The synthesizer (1A6) generates the three lo-
cal oscillator injection frequencies needed to
determine the operating frequency of the
radio, The frequency standard is oven stab-
ilized and operates at 28 MHz, which is the

second local oscillator frequency, The third

local oscillator frequency is 5,6 MHz which
is derived by dividing the 28 MHz reference
by 5,

The first L, O, is obtained from the 28 MHz
reference by digital phase lock loop techni-
ques, The frequency accuracy of the radio
is therefore determined solely by the accura-
cy of the frequency standard, The voltage
controlled oscillator (VCO) supplying the first

LO is a phase locked oscillator covering the
frequency range of 35,6000 to 51,5995 MHz
in 500 Hz steps, The exact frequency of the
oscillator is given by:
F = {33,68000 + Fo) MHz
Where: F =1st LO frequency
Fo = dialed frequency

On receive, the first LO is used to convert
the incoming signal to the 1st intermediate
frequency (IF) of 33,6 MHz, The second LO
converts this frequency down to 5,6 MHz, the
second IF, The third LO mixes in a product
detector with the 2nd IF to detect the modula~
tion of the incoming signal,

4,2,2 SECOND LO AMPLIFIER

The 28 MHz reference from the frequency
standardisa TTL square wave pulse frain so
must be filtered to remove harmonics, The
reference is applied to Q5 where it is ampli-
fied and filtered by C18, L5 and C25, L&,
Q2 and Q3 make up a complementary emitter
follower power amplifier to provide output at
greater than 0 dBm. C22 adjusts the LO out-
put to the proper mixing level,

4,2,3 THIRD LO AMPLIFIER

The third 1.O Amplifier obtains its input from
the divider, U2, The 2, 8MHz pulse is ampli-
fiedby Q6, whose drain ig tuned (C26, L7) to
the second harmonic, 5.6 MHz, The 5,6 MHz
is further filtered by C13, L4 and applied to
the output through emitter follower Q1, C186
adjusts the LO output to the proper level, Q4
is a gate which turns off the third LO ampli-
fier during AM receive to prevent heterodynes,

4-1
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REFERENCE FREQUENCY
DIVIDER CHAIN

. 4o2040

The purpose of the reference frequency divid-
er chain is to provide the division of 56000
which is necessary togenerate 3 500 Hz refer~
ence signal from the 28 MHz oscillator, U2
is adual decade counter that divides the stand-
ardby 100, U3 and U4 are up/down counters
connected todivide by 56 as follows: The de~-
vices are connected as down counters with
their load inputs (pin 11) connected together
to the borrow output of U4, The data input
linesare connected to load a 5 (0101) into U4
and a 6 (0110) into U3 when the load inputs are
sent to a low condition, The devices count
down until 4n underflow occurs, causing the
borrow line of U4togolow, This loads 56 in-
to the counters, the borrow line rises, and the
cyclerepeats, Because the borrow line clears

the underflow condition when it goes low, the:

load pulse width is only about 50 n sec, de-
termined by the propagation delay of the de-
vices, The borrow line of U4 (pin 13) is the
divide by 56 output, and is connected to the
input of U5, a decade counter. The output of
U5 {pin 11) supplies 500 Hz reference to the
phase detector, U9,

4,2,5 VCO

The VCOisa standard Colpitts configuration
consisting of FET Q10 with tank circuit L8,

L9, CR2, C45, CR2 is a varicap and deter-

mines the frequency of operation by the de¢ -

voltage across it, Diodes CR3, CR4, CR5
limit the amplitude of oscillation to prevent
conduction in CRZ, Integrated circuits U19
and U21 amplify the VCO output and provide
isolation, Final amplifichtion of the VCO
signal to approximately +7 dBm is provided
by Qil, Cé62, C65, C66,.L17 form a low
pass. harmonic filter, C68, L18 ig a series
trap tuned to the frequency of the second LO
(28 MHz),

PHASE DETECTOR AND LOOP
FILTER

4,2,6

Phase detector U9 compares the frequency
and phase of the VCO signal, after it has
been divided by the programmable divider,
withthat of the 500 Hz reference, If the VCO
phase leadsthat of the reference, Pin 13 of
U9 goesfromits normally high state to a low
state, turning on current source, Q9, If the
phase lags that of the reference, pin 2 goes
from its normally high state to a low state,
turning on current source, Q8, Source Q8
chargesthe loop filter capacitors, C38, C39,
C40, C43, and causes the voltage on CR2 to
rise and increase the frequency of the VCO,
Current source Q9 discharges the loop capa-
citors and causes the VCO frequency to de~
crease, The use of current sources allows
the loop gain to remain constant while the
voltage on CR2 varies over a range of 1 to 8
volts asis necessaryto determine the proper
VCO frequency. The phase locked loop dy-
namic characteristics are determined by a
passive loop filter, C38, R37, C39, R38, C40
R40, C43, '

4,2,7 PROGRAMMABLE DIVIDER

The programmable divider determines the
VCO frequency in the locked loop, When the
loop is locked, the output of this divider is
always the same as the reference frequency
(500 Hz), while the input (VCO) frequency is
500 Hz multiplied by the division factor, To
allow use of relatively slow divider circuits
(U6, U10, Ul4, U18, U20, U22) while keep-
ing the 500 Hz reference frequency, a high
speed dual-modulus prescaler is required,
Integrated circuits U13 and U17 form a dual
modulus prescaler which divides theVC O fre-
quency by 20 or 21 as determined by the state
of Ul3, The programmable divider consists
of six synchronous decade down counters
whose operation is similar to that of U3 and
U4 in the reference divider chain., The VCO
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frequency is numerically equal to the BCD

data used to program the divider, Thus, to
produce a VCO frequency of 43, 4680 MHz,

U6 _is loaded with a 4 (0100), U10 with’ a 3';
0011y,

Ul4 with a 4 (0100), Ul8witha 6
(0110), and U20 with an 8 (1000), Counter
U22 is a divide by 2 stage that determines
whether the output frequency is an odd or
even multiple of 500 Hz, A logic 1 on pin 15
of U22 instead of a logic 0 would produce a
frequency of 43,4685 MFHz in the above ex-
ample,

- Because of the operation of the dual modulus
prescaler, the programmable divider is bro- .

ken into two groups:

The most significant group (MSG) consisting
of dividers U6, U10, Ul4 and U18; and the

‘least significant group (LSG) consisting of
- dividers U20 and U22,

- The groups are clocked in parallel by the +

'20/21 output (pin 12 of U13), Assume flip~-
flop Ul3 is reset so that its output (pin9) is
low, This inhibits U20 .and U22 by holding
their load lines low, At the same time, con-

trol line pin 10 of UL7 is taken high, and the -
circuit divides by 20, When the MSG under- '

flows, the pulse onpin 5 of Ul3 sets pin 8 low
and pin 9 high, Pin 10 of U17 is thus high,

~causing the circuit to divide by 21, The di- .
videby 21 continues until the LSG underflows -

and pin 13 of U20 goes low and resets U13,
To summarize: The dual modulus prescaler
divides by 21 for the duration of the count
programmed into the LSG, and divides by 20
for the count of MSG minus LSG.

- Since the BCD data input to the synthesmer

‘boardis numerically equal tothe received and

‘transmitted frequency, a number represent-.
ing the first IF must be added to the input.

gdata to obtain the correct number for the pro-
grammable divider, The function of U7, U1l
Ul2, Ul5 and Ul6 is to add 336 to the input
data for the three most significant digits.

The actual addition is done in four bit binary .

44 -

full adders U7, U11 and U5, The purpose of
Ul2 and U16 is to correct the output sum to '
BCD- instead of binary, Adder U7 needs no
correction because its output is always a 3,
4 or 5, The output of Ull needs the follow-

. ing corrections :

If the inputis 0 through 5 (0000 through -"0“101)‘2_
a 3 (0011) is added; if the input is 7 through ‘
9 (0111 through 1001), a 9 (1001) is added;if
the input is 6 (0110) without a carry from the
previous stage, a 3 (0011) is added; if the in-
putis 6 with a carry, 9 (1001) is added, The
correction for Ull is made by U12 and Q7.

Correctionfor adder Ul5 is made as follows: .
if the input is 0 through 3, 6 is added; if the
inputis 4 through9, 12 (1100) is added, This
correction is made by U18,

4,2,8 28 MHz OVEN STANDARD - A1

The 28 MHz oven standard Al operates from
regulated 18 VDC and is designed to provide
on-frequency operation over a temperature
range of -46°C to +85°C, The frequency
stability of the standard is 1 part per mil~"
lion, Warm up time is typically less than

two minutes to full stability,

4,2,9 VOLTAGE REGULATORS

Two voltage regulators are included on the
synthesizer board for isolation and stability.

| 'Regulator UBregulatesthe18 VDC input to 12

VDC for use by the VCOand its asscociated cir-

~euifry. Regulator Ul receives approximate-
. 1y 8 VDC from the transceiver mother board
~andregulatesitto 5 VDC for use by all of the

d1g1ta1 circuitry,

4.3 FIRST MIXER BOARD -1A5
Flguxe 5,18

4,3,1 GENERAL

The first mixer board contains six band pass
filters used on receive and transmit to re~
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duce harmonics andspurious signals, The
receiver rf amplifier, transmitter power am-
plifier driver, first mixer, and first IF fil-
ter are also located on this board, The band-
pass filters and the receive or transmit func-
tions are all diode switched.

4.3.2 BAND PASS FILTERS

The band pass filters are divided into six
bands: 2-3 MHz, 3-4 MHz, 4-8 MHz, 6-9
MHz, 9-13 MHz and 13-18 MHz, The filters

are of an elliptical design for minimum pass °

band ripple and maximum skirt selectivity.
The appropriate filter is selected by a ground
on its control line, The receiver input and
transmitter output are switched with low dis-
tortion PIN diodes to prevent receiver cross
modulation, Bothinputand output are trans-
former coupled to provide superior isclation
and to eliminate ground "loop' currents,

4.3.3 DELAYED AGC

Transistor Q1 operates with PIN diode CR15
toprovide a delayed AGC front end rf attenu-
ator, Since the resistance of a PIN diode is
proportional to the current flowing through it,
i,e, high current gives low forward resist-
and and low current gives a large forward
resistance, itcan be made to attenuate the rf
signal to the receiver rf amplifier under
gtrong signal conditions,

Q1 receives its base voltage from the AGC
line, which is high (approximately 8V) at no
signal, and is low (approximately 1,5V) at
strong signal conditions, So under normal
receiving conditions, Q1 is saturated allow-
ing maximum current to flow through CRI15
(low forward resistance), As the signal in-
creases, the AGC voltage decreases to hold
the audio oufput constant, until at very high
input levels the AGC has decreased to where
Q1 no longer is saturated, From this point
on, as the signal input increases, the current
through Q1 and CR15 decreases, which in-

creases the forward resistance d CR15, at-
tenuating the signal level to the receiver rf
amplifier Q3.

In transmit, the AGC voltage remains high,
providing a current sink for CR16 through
saturated Q1,

4,3.4 BROADCAST FILTER

The rf signal passing through CR15 on re~
ceive is filtered by C60, L43, C62, C64,
L45, C65, C67, 146, C69 and C70, This
network is a high pass filter with a cutoff
frequency below 2 MHz to eliminate poten-
tial interference from broadcast stations,
T1 matches the rf amplifier (Q3) input im-
pedance to the 50 ohm characteristic imped-
ance of the broadcast band filter,

4,3.5 RECEIVER R, F, AMPLIFIER

The rf amplifier is a dual gate MOSFET with
protective diodes built into the input gate to
prevent burnout under moderate overload,
The input signal is applied to gate 1 (pin 3)
and the amplified signal is taken from the
drain (pin 1) through transformer T5, The
source (pin 4) is biased positively to 3,6V by
CR18, toincrease the dynamic gain range ob=-
tained by varying the voltage on gate 2 (pin 2)
The rf amplifier transistor can now be prac-
tically cut off when gate 2 voltage is taken to
zero, Gate 2 receives its voltage from the
AGC line, which varies befween +8V at no
signal to +1,5V for a very strong signal,

The output of TS passes through CR19 to the
input of the first mixer, X1, CRI19 is turned
on by the +12R line in receive, through L50,
and applies approximately 11 volts across
R39, Since the +12T line is at ground during
receive, diode CR20 is back biased and turn-
ed off, Duringtransmit, +12R goes to ground,
allowing CRZ20 to turn on, turning CR19 off,

4 -5
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4,3,6 FIRST MIXER AND FIRST IF

‘ FILTER

X1 is a doubly balanced mixer which com-
bines the input signal with the first local os-
cillator (L.O) to provide predominantly sum
and difference frequencies, The balanced
mixer is used to minimize the number of mix-
ing products because of its inherent ability to
virtually eliminate the even harmonics of the
mixing frequencies and their sums and dif-
ferences, as well as the mixing frequencies
themselves, Therefore, the primary mixer
output is LO1 plus the rf signal and LO1 min-
us the rf signal, Thefirst L.O is variable be-
tween 35,6 MHz and 51,5995 MHz, corres-
ponding to 2,0 to 17,9995 MHz selected by
the remote control frequency control knobs,
In the ASB-500, the difference frequency is
selectedand afirstIF of 33,6 MHz was chos~
en to minimize spurious frequencies within
the transceiver. Note that at the lowest fre-
quency of operation, 2,0 MHz, the sum and
difference frequencies in the mixer output
are 4 MHz apart making it a simple task to
remove the sum frequency with a narrow band
crystal filter, FLI,

FL1 is matched to 50 OHMS in and out with
matching networks L51, C84 and C85, L52,

TRANSMIT WIDEBAND
AMPLIFIER

4,3,1

The transmit signal from X1 is amplified by
Q4 and Q2 and passed through a lowpass fil-
ter C58, C59, L41, C61, C63, L44, C66 to
theband pass filters through CR16, The ex~-
citer output is taken from T2, R34 adjusts
the overall system transmit gain to the pro-
per level, The gain of Q4 is controlled ex-
ternally by the power amplifier (P, A.) cur-
rent automatic level control (ALC) to pre=
vent P, A, overdrive,

4.4 SECOND MIXER BOARD- 1A4
Figure 5,14

4,4.1 GENERAL

The second mixer board includes receive and
transmit bilateral amplifiers, the second
mixer, the sideband and AM IT filters, AM
carrier injection amplifier, and the first 2nd
IF receive amplifier,

4.4.2 FIRST IF BILATERAL AMPLIFIER

Dual gate MOSFETS Q1 and Q2 form a hilat-
eral amplifier at the first IF, 33,6 MHz, In
receive, the first IF is impedance matched
from 50 ohms by T1 to the gate 1 (pin 2) of
Q1l, The output is taken from the drain
(pin 1) and stepped down to 50 ohms through
T2, Inreceive, Q1 is turned on by the +12R
through R2 to gate 2 (pin 2) and Q2 is turned
off by ground onthe ALC (V) line through R12,
CR1 sets the source voltage for both transis-
tors at 3,6V to provide the dynamic attenua~
tion range (see par. 4.3.5). In transmit,
+12R goes to ground shutting off Q1, and Q2
is turned on and gain controlled by the ALC
(V) voltage, This stage limits the transmit-
ter output to the level set by the ALC control
and also reduces output to a safe level in case
an output short or open circuit is detected,

4,4,3 SECOND MIXER

The second mixer, X1, is doubly balanced
and is identical to the unit used on the first
mixer board. The mixer combines the 33,6
MHz first IF with 28,0 MHz from the second
LO to get the second IF, 5,6 MHz, which is
the difference frequency, The sum frequency,
61,6 MHz, also appears but is removed by
the 5, 6 MHz filters further downstream,



SUNAIR ASB-500

SECOND IF BILATERAL
AMPLIFIER

4,4, 4

Q3 and Q4 form a bilateral amplifier to am-
plify in both receive and transmit directions,
Q4 amplifies in receive, and Q3 amplifies in
transmit, During receive, the +12R line
turnson Q4, CRZ2, and CR4 allowing the sig-~
nal to go from T3 to the filters, In transmit
mode Q4, CR2, and CR4 are turned off and
Q3, CR3 and CR5 are turned on by the +12 T
line,

If AM isselected, carrier at 5.6 MHz is in-
jected into the base of Q3 through C19,

4,4,5 AM CARRIER INJECTION

AMPLIFIER

When AM transmit is selected, Q5 and gate
CR18 are turned on to allow 5,6 MHz to be
injected into amplifier Q3. The amount of
carrier is adjusted by R32 to provide 95%
modulation at the audio frequency of maxi-
mum response, and maximum audio level to
insure that 100% modulation cannotbe exceed-
ed, During sideband operation, Q5 is turn-
off toprevent carrier leakage, Diodes CR18,
CR19 form a gate to further preventcarrier
leakage,

4,4,6 DIODE GATE AND IF FILTERS

The 5,6 MHz receive signal from Q4 is fed
to the junction of diodes CR6, CR7 and CRS,
Diodes CR6 and CR9 form a gate for the in-
put of FL1, the USB filter; CR7 and CR10
form a gate for the AM filter, FL2; and CR8
and CR1lformagate for the LSB filter, FL3,

The diode gates are repeated at the filter out-
puts and operate as follows:

Assume the USB modeis selected. A+12 VDC
voltage is applied to pin 4 of 1A4P2, This
turns on CR25, CR6 and CR15, Using the in-
put gate (CR6, CR9) as an example, current
flows through L5, CR6, and R25, A voltage
of approximately 11 volts exists across R25
asaresult, whichturns off CR7Tand CR8, CR9
is also turned off because the cathode is more
positive (+12V) than the anode (+4V), So the
signal is allowed to pass into the filter, At
the same time, the other filter gates are turn-
ed off, Using CR7 and CR10 as an example,
CR10 1is conducting (+4V on the anode with a
path to ground through 1.6, R28 for the cath~
ode), Thisshorts to ground any signal leak~
age through CRT7; and CR7 is turned off with
+4V on the anode and +11V on its cathode,

The input and output gates for the other fil-
ters operate in a similar manner, Diodes
CR22 through CR26 prevent interaction with
other control circuits, CR20and CR21 switch
between receive and transmit.

4,4,7 TFIRST 5,6 MHz RECEIVE IF
AMPLIFIER

Integrated circuit Ul is a transistor array
making up the first 5, 6 MHz receive IF am-
plifier, UlAand UlBareconnectedas a cas-
cade amplifier with AGC capability through
the base of UlA (pin 4), The output of UlB
(pin 8 is impedance matched to 50 ohms by
emitter follower UlC and ground loop isola-~
ted by transformer T4,

4,4.8 TRANSCEIVER DISABLE GATES
Whenafrequency is selected beyond the cap-
ability of the transceiver, i,e, below 2,0
MHz or above 17,9995 MHz, a +12 VDC sig-
nal appears at pin P 0of1A4P1, This voltage
turns on @6 through R4 and Q7 through R9,
@6 shunts the AGC line to ground, disabling
the receiver, and Q7 shunts the ALC line to
ground, disabling the fransmitter.



SUNAIR ASB-500

4.5 AUDIO BOARD-1A3
Figure 5.15

4,5,1 GENERAL

This board contains the receiver detectors
and all audio processing circuitry for both
transmit and receive functions,

4,5.2 SECOND 5,6 MHz IF AMPLIFIER

Integrated circuit Ul is a transistor arra“y
which makes up the second 5,6 MHz IF Am-
plifier stage plus two emitter followers: one
(U1D) to feed the SSB AM detectors, and one
(U1C) tofeed the AGC detectors, UlA and U1B
are connected in cascade with AGC capability
throughthe base (pin 12) of UlB, R4 adjusts
the overall receive gain for the proper AGC
characteristics,

4,5,3 AGC DETECTOR

Integrated circuit U2 contains an AGC ampli-
fier (U2A), detector (U2B), and emitter fol-
lower (U2D), Detection is accomplished by
the emitter-base junction of U2B, with CR7
equalizing the load for amplifier U2A, When
U2B conducts, the collector (pin 1) iz pulled
downtoward ground, causing CRS fo conduct,
discharging C30 rapidly, providing a fast atw-
tack, Whenthe signal disappears, even mo=-
mentarily as between words on SSB, U2B
ceases to conduct and the collector returns
to +12VDC, shutting off CR8, Capacitor C30
charges slowly through R45, providing the
slow decay characteristic, Because the for-~
ward conduction voltage (add hence the AGC
threshold) of the UZB base emitter junction
changes with temperature, a differential
amplifier configuration is used, Transistor
U2C provides bias to U2B that is proportion-
al to its base emitter junction voltage, can-
celling out the variation in the junction of
U2B, . Transistor U2D provides a low output
impedance to feed the AGC to the first and
second 5, 6 MHz IF amplifiers, the rf ampli-
fier, and the front end attenuator., AGC volt-
age may be read at the test point TP1,

4~8

~voltage on its gate 2 {pin 2),

4,5,4 PRODUCT DETECTOR AND
ENVELOPE DETECTOR

Integrated circuit U3 contains the transistors
used in the product and envelope detectors,
The product detector U3A, U3B and U3C com-
bines the 5.6 MHz IF signal from emitter
follower ULlD with the third local oscillator
signal, 5.6 MHz, U3B amplifies the third
LO signal and injects it into the detector
where the audio components are detected,
The rf components are removed by C40, The
product detector is turaned on only in USB or
LSB modes by voltages on connector 1A3P2
pin 4 or pin 8. Diodes CR1 and CR2 are used
to prevent interaction between the +12LSB and
+12USB lines,

- The envelope detector consists of a high gaih

IF amplifier U3D and a detector U3E, Trans-
sistor U3D drives the detector with a large
signal for best linearity, US3E is biased al-
most at cutoff so it can detect amplitude vari-
ations, The rf components are removed by
capacitor C54, The envelopedetectoris turn-
ed on only in the ""AM" mode by the +12AMR
voltage on pin 5 of 1A3P2,

4,5,5 VOLUME CONTROL

Transistor Q4 is a dual gate MOSFET which
has gain control capability by variation of de
Diodes CR12,
CR13 and CR14 provide a bias to the source
(pin 4) so that the gate 2 may be taken nega-
tive with respect to the source, providing a
total dynamic range of about 80 dB,

4,5,6 600 OHM LINE DRIVER

The output from the volume control stage
feeds the receive audio potentiometer,R1186,
which controls overall receiver audio output,
The line driver, U4, is a conventional push-
pull multi-stage amplifier feeding output
transformer T3, The output transformer is
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center tapped to provide 150 ohm audio as
wellas 600 ohm audio. A side fone from the
microphone amplifier is provided on pin K
of 1A3P1 as an additional input to the line
driver, The sidetone level ig adjustable on
the front panel of the transceiver.

4,5,7. SQUELCH

The audio from the product and envelope de~-
tectorsisalsofed to the amplifier UTA which
supplies audio to the squelch circuit. Poten-
tiometer R110 adjusts the ''fail safe' squelch
break point with the squelch control on the
Remote Control front panel set fully CCW,
sothat anincoming signal of 30 to 50 pV will
always break the squelch,

Transistors U7B and U7C are a high gain
cascade audio amplifier with audio passhand
narrowed and centered around 1KHz to min-
imize interference fromhigh and low frequen-
cy external noise sources, The amplified
audio is detected by CR15 and CR16 and the
dc voltage applied to the base (pin 12) of UTD,
When this stage conducts, the base of Q5 is
taken to ground, causing it and Q6 to cease
conduction, opening the squelch, Squelch is
accomplished by turning off the volume con-
trol with transistor Q6. So when no audio ig
present (and the unit has been set to squelch),
transistors Q5 and Q6 both conduct, shutting
off the volume control,

The squelch control (on the Remote Control
Unit), when turned fully CW, supplies a bias
to the squelech circuit to keep it open when
not required, C82 and R131 establish a '"hold"
time constant to keep the squelch open he-
tween words,

Transistor Q3 receives its base voltage from
the AGC circuit and applies a dc voltage pro-
portional to signal strength to the squelch

control line, This insures that sirong s@g-
nals will break the squelch regardless of the
control setting,

4.5.8 MICROPHONE AMPLIFIER AND
SPEECH COMPRESSOR

Operational amplifier U6 is used as a high
gain microphone amplifier which, by control-
ling the conduction of FET Q7 acts as a very
tightly controlled speech compressor. The
microphone audio is detected by CR10, CR11
and fed tothe gate of Q7, This in turn deter-
mines the conduction resistance across the
source and drain of Q7, shunting feed back
resistor R75, This changes the amplifier
feedback decreasing the gain and holding the
amplifier output constant, Transistor U5C
samples the microphone output and applies it
to 1A3P1 pin N, the sidetone output, Micro-
phone excitation voltage is present at the
microphone input,

4,5.9 BALANCED MODULATOR

The balanced modulator is a full ring of hot
carrier diodes with provisions for resistive
and reactive balance, The third LO is am~
plified by Q2 and fed as a current source to
the carrier balance potentiomenter, R34, A
coarse carrier balance is made with R34,
then a final balance is made using variable
capacitor C26,

Audio from the microphone amplifier is ap-
plied to the bridge by emitter follower U5A,
SSB audio level is adjusted by SSB AUDIO
control R58, In AM operation, U5B is turn-
ed on shunting a portion of the audio to pro-
vide the proper level for 100% modulation,
This level is adjusted with AM MOD LEVEL
control R56,

Transistor QL amplifies the double sideband
suppressed carrier output from transformer
T2 and supplies it to the second mixer hoard
for unwanted sideband removal,

4-9
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4.6 MOTHER BOARD-1A1A1
Figure 5,16

4.6,1 GENERAL

The mother bhoard provides interconnection
for f{ransceiver plug-in boards, Almost all
interconnection within the radio is done on
the mother board, keeping wiring to an ab-
solute minimum,

4,6,2 FRONT PANEL 1A1A2 Figure 5,17

Figure 5,17 shows the interface between the
transceiver front panel and the mother board,
Capacitors C1 through C5 and inductors Ll
and L2 filter the incoming d,c, line to re~
move transients or conducted audio frequen-
cies, Capacitors C6 and C7 prevent conduc-
tion of transmit rf energy along the power
leads,

4.7 PA FILTER MODULE -1A7
Figures 5,18 and 5,19

4,7,1 GENERAL

The PA Filter Module contains the trans-
mitter low pass filters and switching circuit-
ry, the interface board, and the regulator
heat sink assembly,

4,7,2 TFILTER ASSEMBLY
Figure 5,20
4,7.,2,1 GENERAL

The Filter Assembly includes the odd chan-
nel filter board (1ATA3), the even channel
filter board (1A7A2), the ALC/ACC detector
board (1ATA4), the regulator heat sink as-~
sembly, and the motor and its control cir-
cuitry,

4.7.2,2 ODD CHANNEL FILTER BOARD =
1A7A3 - Figure 5,21

The odd channel filter board contains the el-
liptical low pass filters for bands 1, 3 and 5,
Band1 operates from 2 to 3 MHz, band 3 op-
eratesfrom 4 to 6 MHz, and band 5 operates
from 9 to 13 MHz,

4,7,2,3 EVEN CHANNEL FILTER BOARD
1ATA2 - Figure 5,22

The even channel filter board contains the el~
liptical low pass filters for bands 2, 4 and 6,
Band 2 operates from 3 to 4 MHz, band 4 op-
erates from 6 to 9 MHz, and band 6 operates
from 13 to 18 MHz.

4,7,2,4 ALC/ACC Detector Board - 1A7A4
Figure 5,23

This board contains three detectors: the
voltage automatic level control (ALC) detec~
tor (to limit the transmitter voltage output),
the automatic carrier control (ACC) detector
(usedto keep the AM carrier level constant),
and the reflected power detector (to protect
the power amplifier in the event of a short or
open circuit on the output), Capacitor C1
compensates the ALC detector for changes
due to frequency, This is- normally set at
the factory and should not require readjust-
ment in the field,

. Capacitor C5 adjusts the balance on the re-

flected power bridge to provide zero output
when the antenna is a pure 50 ohm resistive
load, This detector has no effect on radio
operation until the VSWR exceeds 2:1. Above
this point it rapidly decreases drive to the
power amplifier to keep PA dissipation with-
in safe limits, ’
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4.7.2.5 REGULATOR BOARD - IATAS
Figure 5.20

The regulator board contains the open-seeking
wafer SIA, which controls the filter band motor
B1, and all of the low power ¢lements of the 18V
and 12V regulators. A ground on any of the
band lines will cause the motor to turn the open-
seeking wafer fo that line. Dynamic braking is
applied to the motor to minimize overshoot, Cl,
Li, C2 form a hash filter to prevent motor
hash from appearing in the receiver output.
The keyline is de-energized any time the filter
motor is operating. The 18V regulator, Ul, and
the 12V regulator, U2, and its high current pass
element, Q2, are all electrically connected to this
board. Zener diode CR! reduces the regulated
18VDC to 13VDC for use by the T/R relays K1
and K2.

4.7.2.6 REGULATOR HEAT SINK ASSEMBLY
Figure 4.2

The 18V regulator, Ul, and its high current pass
element, Q1, and the 12V regulator, U2, and its
high current pass element are all physically
mounted on the heat sink block which provides
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Figure 4.2 Regulator Heat Sink Assy.

an interface with the top cover heat sink. The
I8V regulator, Ul and QIl, is correct limited fo
approximately 5 amps, which in effect limits the
current in the low level stages of the transceiver
and the remote control,

4,7,3 INTERFACE BOARD - 1A7A1
Figure 5,24

The interface board contains the ALC and
ACC control circuits and the main transmit/
receive relay, K1, This relay switches all
necessary voltages when the radio goes from
receive to transmit,

Transistor Q1 is the ACC tailoring amplifier
which removes the modulation from the de-
tector signal and supplies a de voltage pro-
portional to average transmitted power, This
voltage is inverted by Q2 and fed to Q5,
Transistor Q5 conducts through R23, reduc-
ing the voltage output on 1A7Al P2 pin M
which controls the gain of transmit IF ampli~
fier 1A4Q2 on the second mixer board (1A4),
Inputs from the reflected power detector and
the power amplifier VSWR detector also act
on Q5 to reduce transmitter gain, The ACC
confrol circuits are energized only in AM
transmit mode,

TransistorsQ3 and @4 are current amplifiers
for the voltage ALC circuit, Output from the
voltage ALC detector charges capacitor C6
rapidly throughQ3 and Q4, Between gyllables
and words, C6 must discharge through R17
and R20, giving a slow decay, The ALC
voltage turns on transistor Q8 which conducts

- through R23, reducing the gain of transmit

amplifier 1A4Q2, The emitter-base junction
voltage of Q8 is temperature compensated by
Q6 to provide constant transmitter output
over the temperature range of -46°C to
+55° C, Transistor Q7 shuts off the ALC dur-
ing AM operation to prevent interaction with

the ACC, ALC may be monitored at the test-
point TPL,
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Transistor Q9 receives its base input from
the current ALC detector on the power am-
plifier. If the current exceeds a preset lev-
el, Q8 is turned on, conirolling the gain of
1A5Q4 on the first mixer board (1A5), A
prebias is placed on the base of Q9 during
receive to shut down 1A5Q4 during T/R
switching, eliminating transients in the out-
put, CR4 charges C8 1012 VDC during re-
ceive, Thenuponswitching to fransmit, CB8
must discharge through R28, keeping Q9
turned on for approximately 10 m sec,

The interface board plugs into the filter as-
sembly and subsequently plugs into the mother
board,

4.8 RFPOWER AMPLIFIER - 1A2
Figure 5,25

4,8,1 GENERAL

The power amplifier consists of three push~
pull stages; predriver, driver and ouiput.
The predriver amplifies the 10 milliwatt ex
citer output toapproximately 1 watt, the driv-
er amplifies this to the 10 watt level, and the
output stage amplifies to the 100 watt level.

4,8,2 PREDRIVER, DRIVER AND POWER
AMPLIFIER

Input from the excifer is connected to 1A2J1
by a coaxial cable from the mother board,
Transformer Tl converts the single ended
exciter input to push~pull, to drive predriver
transistorsQl and@2, Bias for the predriv-
er (for AB2 operation) is taken from CR1,
which is in a forward conduction state, C2,
1.6, R4 and C3, L7, R5 are feedback net~
works for gain stabilization, The driver Q3
and Q4, is driven push-pull through T2, and

£
4
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obtains its bias from CR2 and associated cir-
cuitry, R10, C10 and R12, Cl11 are feed
back networks for gain stabilization, The
output stage, Q5 and Q6, is fed push-pull
through T4 and obtains its bias from CR3,
R23 allows the bias voltage to be varied to
provide the optimum no-signal idle current
for minimum cross~over and intermodulation
distortion in the output stage, All bias lines
are tied together and are energized only in
fransmit mode to minimize receive power
disgipation, The push-pull output from Q5
and Q6 is transformed to single ended output
at 50 ohms by TS,

4,8,3 CURRENT ALC DETECTOR

Transistor Q7 monitors the voltage across
resistor R24, which is proportional to the
current drawn by the amplifier (primarily
the output stage), The values of R18 and R19
have been chosen to cause Q7 to conduct
heavily whena current of 10,5 amperes flows
through R24, When Q7 conducts, a voltage
appearsacross R33, This voltage is connect-
ed tothe interface board 1A7Al where it con-
trols the gain of the power amplifier driver
on the First Mixer Board, 1A5,

4,8.4 VSWR ALC DETECTOR

A detector circuit, C26, R30, R31, CR4,
C28, iscoupled to the collector of Q6 to mon-
itor peak collector voltage, If the voltage
should exceed 70V peak (normally caused by
high VSWR to the PA itself), the voltage ap-
pearing at pin D of the PA power connector
causes the VSWR ALC amplifier on the inter -
face board 1AT7Al to reduce the transmit IF
gain (on the second Mixer Board) to bring
the voltage to within safe limits on the out=-
put transistor collectors,

ST
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4.9 REMOTE CONTROL HEAD-2A
Figure 5,27 '

4,9,1 GENERAL

The Control Head contains the switches which
supply digital freguency information to the
synthesizer in the fransceiver, and to the
digital display drivers, Also included are
the VOLUME and SQUELCH controls, and
auxiliary DIMMER control, coupler status
lights, and a push button MODE switch,

4.9.2 DECODER BOARD -~ 2A1
Figure 5,26

Digital signals, ground for a "0" state and
open circuit for a "1'' state are applied by
the digital switches to display drivers Ul
through U6. These in turn drive the appro-
priate seven segment LED display., A spe~-
cial lamp and display dimmer circuit con-
sisting of Q3 and Q4 allows the operator to
use the cockpit dimmer control and "fine ad-
just' the intensity with a control on the CON-
TROL HEAD front panel,

The illuminated push~button MODE switch is
also a part of this board,

A "limit" circuit is included on the board to
warn the operator that he has dialed a fre~
~ quency below 2, 0 MHz or above 17,9995 MHz,

Q1l, Q2 form a display flasher circuit which

pulses the display on and. off at a slow rate,
allowing the operator to observe the incorrect
dial setting, Inconjunction with the frequen-
cy display, avoltage is sent to the transceiv-
er to disable the receiver and transmitter,

4.9.3 DISPLAY BOARD - 2A2
Figure 5,26

The display board contains the seven seg=
ment LED displays used fo indicate the sel-
ected frequency, A decimal point is illumin-
ated to show the frequency in kHz,

4,9,4 DIMMER

Transistor 2A3Q1 is a controllable regulator
which supplies voltage to the lamps and the
digital display, If a cockpit dimmer is not
used, the regulator supplies 5V to the lamps
and display, giving maximum brightness.

NOTE

The CONTROL HEAD DIMMER
control will not fune-
tion and the display
will be at full Bright-
ness unless a cockpit
dimmer voltage is pres-

ent. If a coeckpit dim-
mer 18 used, the volt-
age on the base of Q1

is decreased by the
dimmer causing the lamp
voltage to decrease ac-
cordingly.

4,9,5 5VDC REGULATOR
Figure 5,27

Ul is a single packaged 5VDC regulator which
supplies power to the display drivers,

. 4.,9,6 CONTROL LIGHTS

Figures 5,26 and 5,27

Lamps DS1, DS2, DS3 and DS4 are located
behind the ON, LSB, AM and USB push-but-
tons for button illumination, and are control-
led by their respective push-button switches,
DS5 is located behind the TUNE push button
to illuminate it, but it is controlled by the
automatic coupler unit (ACU-150) and is il~
luminated only when the coupler is tuning,-

4-13
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Panel lamps 2A3DS1 and DS2 back light the
front panel for night time use,

FAULT lamp 2A3DS3 (yellow) is illuminated
only if the coupler detects a fault, such as

failure to tune the antenna, READY lamp
2A3D84 (green) is illuminated when the coup-
ler tuning sequence is successfully complet-
ed and the transceiver is ready to transmit,

y



SUNAIR ASB-500

SECTION 5
MAINTENANCE AND REPAIR

5.1 GENERAL

This section provides test procedures for
routine maintenance and evaluation of overall
performance, A fault analysis table is in-
cluded to aid the repairman in isolating a
fault to the defective printed circuit board
or subassembly, Also in¢luded in this sec~
tion are module removal procedures,

5.2 PREVENTIVE MAINTENANCE

The equipment should be periodically inspect-
ed internally for loose or damaged compon-
ents; kinked, frayed or broken wires; and
loose hardware. All cable connections should
be checked for proper mating,

5.3 COVER REMOVAL
5.3,1 TRANSCEIVER

a, To expose the plug-in printed cir-
cuit cards, remove the right side
aover of the unit (8 flat head screws),
Then, remove the six screws holding
the cover on the card basket.

5.3.2 REMOTE CONTROL UNIT
a, Locatethe two screws at the rear of

the unit, Turn these 1/4 turn CCW
and pull cover from the unit,

5.4 PERFORMANCE TEST

The following tests will provide overall per-
formance data on this equipment as well as

aid indeter mining specific problems or a de-
terioration in performance,

5.4.1 TEST EQUIPMENT

The following test equipment or equivalent is
required to performthe following procedures:

a, RF Signal Generator ~HP Model 606B
b, VTVM - HP Model 4108
¢, Dummy load, 50 ohms @ 100W -
Bird Model 8135
d, Coax Tee Connector - HP11042A
e, Audio VIVM -~ HP Model 400D
f. Oscilloscope, 100 MHz Bandwidth -
Tektronix 465
g, VOM - Simpson Model 260 (20K
ohms/volt),
h, 100Watt Wattmeter - Bird Model 43
i« RF Voltmeter - Boonton Model 92C
with both open circuit probe tip and
50 ohm BNC adapter,
k., Frequency Counter -HP Model 5382A
1, DC Power Supply - 0-30VDC, 15A
m, Spectrum Analyzer (optional).
HP141T Display Section
HP8554L RF Section
HP8552A 1T Section

5.4,2 MATERIAL REQUIRED

a, Humiseal* 1B31 - 1 Quart size,
Sunair P/N 1002840023 (for PC board
repair)

b. Ancillary kit, Sunair P/N 8040001293
(for PC board extender card)

* Trademark of Columbia Technical Corpor -
tion,
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5.4.3 PRELIMINARY PREPARATIONS

a, Connect interconnecting cable be-
tween transceiver and remote con-
{rol,

b. Connect the main power cable be-
tween the transceiver and the power
supply, par. 5.4,1, item 1, set for
28VDC,

¢, Attachacoaxial cable fromthe trans-
ceiver rf connector to the signal gen-~
erator, par. 5.4.1, item a,

d, Setremote control switches and con-
trols per the following,

SWITCH OR CONTROL POSITION
FREQUENCY Switches 2000,0 kHz
MODE Switch LSB
DIMMER Control Fully CW
SQUELCH Control Fully CW
VOLUME Control 1/2 CW
POWER Switch ON

Refer to Figures 5,16, 5.17 and 5,27 for in-

ternal wiring diagrams of the two units,

Al a d 2 bk 4 4 4 4L

F N

CAUTION F
ALl the oconnectors for
the plug-in P.C. boards
are dual readout types
and care should be exer-

e.

eised to
ing
other op
to one another.

prevent short-
side to the
adjacent pins

oneg

Remove left side cover (8 flat head
screws) to allow access to mother
board test points,

(
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5.5.2 FREQUENCY CODING

The following tables are provided to assist
in trouble-shooting the programmable divid-
er chain, The relationship between the Re~
mote Control frequency dials (BCD) and the

counters is as follows:

33.8

MHz

NOTE

10 MHz dial
1 MHz dial
100 kHz dial
10 kHz dial
1 kHz dial
500 Hz dial

is the first

IF,  hence the addition
to the first three most
significant counters.

add 3 to counter
add 3 to counter
add 6 to counter
BCD standard
BCD standard
BCD standard

500 Hz Dial U22 Pin No. Function)
9 (23) 10(2%) 1(2) 15 (29)
- 0 0 0 ) 0 0
1 o | o0 0 1
Table 5.1 500 Hz Switch
1 kHz Didl U20 Pin No. Function)
9 (23) 10 (22) T(2") 15(20)
0 0 0 0 0
1 0 0 0 I
2 0 0 | 0
3 0 0 1 ]
4 0 i 0 0
5 0 |3 0 i
6 0 ] | 0
7 0 1 ] i
8 | 0 0 0
9 i 0 0 1

Table 5.2 1 KHz Switch
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10 kHz Dial U18 Pin No. (Function)
9(23) | 10 (22) @2 15 (20)
0 G 0 0 0
1 C 0 0 1
2 ¢ 0 i 0
3 ¢ 0 ] |
4 0 1 0 0
5 0 1 0 )
é 0 1 ] 0
7 0 ] ] |
8 1 0 0 0
? 1 0 0 1
Table 5.3 10 KHz Switch
100 kHz Dial Ui4 Pin No. (Function)
5(23) | 10(22) T(21) 15 (20)
0 ] 0 1 3W 0
1 0 1 1 |
2 1 0 0 0
3 i 0 0 ]
4 0 0 0 0
5 0 0 0 ]
6 ¢ 0 i 0
7 0 0 ! ]
8" 0 I 0 0
? 0 1 0 1

Table 5.4 100 KHz Switch
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Dial Funetion (Pin No,) U15
Carry Carry
A4(12) A3(T14)| A2@3) A1 (5)|B4(11)|B3(15)|B2(2)IBT1(6)|in ¢7)| Z4(10)T3(I3NT2(1)[E1 @) out (9)
0 0 0 0 0 0 ] 110 0 0 1 ] 0 0
] 0 0 0 1 0 1 110 0 0 i i i 0
2 0 0 1 0 0 I 110 0 | 0 0 0 0
3 0 0 1 1 0 1 10 0 1 0 0 1 0
4 0 1 0 0 1 1 0|0 0 0 0 0 0 I
5 0 [ 0 1 1 i 00 0 0 0 0 ] 1
6 0 1 | 0 1 | 010 0 0 0 1 0 1
7 0 1 [ 1 1 1 030 0 0 0 1 1 1
8 ] 0 0 0 ] i 0|0 0 0 | 0 0 ]
9 1 0 0 ] 1 ] 010 0 0 1 0 1 |

Table 5.5 100 kHz Adder (U15) Programming [A+B = I]

Dial Ulé Pin No.
2,3 5,6 8,9 10
0 0 0 1 0
1 0 0 1 0
2 0 0 1 0
3 0 0 ] 0
4 0 1 0 1
5 0 1 0 1
6 0 1 0 i
7 0 1 0 1
8 ] 0 0 1
? 1 0 0 1

Table 5.6 100 kHz Gate (U16) Programming

e
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| MHz Dial U0 Pin No. (Function)
9 (23) 10 (22) 1 @) 15 20)
0 0 0 1 1
1 0 1 0 0
2 0 1 0 1
3 0 1 1 0
4 0 1 1 ]
5 1 0 0 0
6 1 0 0 1
7 0 0 0 0
8 0 0 0 ]
9 0 0 1 0
Table 5.7 1 MHz Switch
Dial Ul2 Pin No. Q7 Collector
$,10, 11 2,5 1, 4 3 1,3 | 6,8,12

0 0 0 0 0 0/ 1

1 0 0 0 1 0/1 1

2 0 0 1 0 0/1 1

3 0 0 1 1 0/1 1

4 0 1 0 0 0/1 1

5 0 1 0 1 0/1 1

6 0 1 1 0 0 1

6 0 1 1 0 1 0

7 0 ] 1 1 0/1 0

8 1 0 0 0 0/1 0

9 1 0 0 1 0/1 0

Table 5.8 1 MHz Gate (U12) Programming



SUNAIR ASB-500

Function (Pin No.)UT1

Dial Carry Carry
A4(12)|A3(14) AZ@)| AT(5)(B4(11)|B3(15){B2Q2)[BT(8)]in(7) [T4(10)|T3(13)[L2(1)}| 11 @&)|out (9
0 0 0 0 0 0 0 1 i 0 0 0 1 1 0
1 0 0 0 I 0 0 ol 0 0 ] 0 0 Q
2 0 0 1 0 0 0 1 0 0 ] 0 1 0
3 0 4] 1 ] 0 0 [ 0 0 ] | 0 0
4 0 1 0 Q 0 0 [ 0 0 1 ] 1 0
5 0 1 0 |1 0 0 [ 0 1 0 0 0 0
6 0 1 1 0 0 0 1 N 0 1 0 0 1 0
7 0 ] 1 1 ] 0 0 N 0 0 0 0 0 1
8 [ 0 0 1 0 0 0 0 0 0 1 ]
9 1 0 0 1 ] 0 0 0 0 0 1 4 1
0 0 0 0 0 0 0 T 1 0 1 0 0 |0
] 0 0 0 1 0 0 [ [ 0 1 0 1 0
2 0 0 1 0 0 0 1 | 1 0 1 1 0 0
3 0 0 ] 1 0 0 1 i 1 0 1 1 1 0
4 0 1 0 0 0 0 [ ] 1 0 0 0 0
5 0 1 0 1 0 0 ool ] ] 0 0 1 0
) 0 1 1 0 ] 0 0 N ] 0 0 0 0 ]
7 0 1 1 1 1 0 0 i 1 0 0 0 1 1
8 | 0 0 0 ] 0 o |} 1 0 0 ] 0 1
9 | 0 0 1 1 0 0 N 1 0 0 1 1 !

Table 5.9 1 MHz Adder (U11) Programming [A+B

L
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10 MHz Dial Ué Pin No. (Function) 1 MHz Dial
?(23) 10 (22) 1{21) 15(20)
0 0 0 1 1 0-6
0 0 i 0 0 7=9
i 0 i 0 0 0-6
1 0 ] 0 1 7-9
Table 5.10 10 MHz Switch
H
Function (Pin No., U7)
Dial
Carry
A4(12) | A3(14) | A2(3) |AT (5) | B4(QI) |B3(15) |B2(2) B1(16)1in (7) |X3(13) X2(1) | L1 {4)
0 0 0 0 0 0 0 i 1 0 0 1 1
1 0 0 0 ] 0 0 1 1 0 1 0 0
0 0 0 0 0 0 0 1 1 1 ] 0 0
1 0 0 0 i 0 0 ] 1 1. i 0 ]

Table 5.11 10 MHz Adder (U7) Programming [A+B = £]

NOTE

For the previous tables,
a "o indicates a low (0
VDC) relative to chassis
ground; a "1 indicates
a high state (approx. +6
VDC) relative to chassis
ground. ALl data taken
with synthesizer on an
extender card and operat-
ing voltages applied.
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5.8 REMOTE CONTROL (2A)

5.8.1 FAULT ANALYSIS below) obtained from the switches directly. For
instance, if a display segment is continuously
The remote control assembly consists primarily of illuminated, the problem may be located in the
switches and display drivers. The display drivers corresponding driver. Table 5.12 is provided as an
operate from a Standard BCD code (see table aid to troubleshooting display problems.
Display 2° PA 2! 2°
Number | ICPin6 |ICPin2 |ICPin! |ICPin7
0 Low Low Low Low
1 Low Low l.ow High
2 Low Low High Low
3 Low Low High High Low = Less than 0.5V
4 Low High Low Low High = Greater than 2.5V
5 Low High Low High
6 Low High High Low
7 Low High High High
8 High Low Low | Low
9 High Low Low High

a /
fl—!b Segment ldentification d=pin8
B a=pin1 e=pin?
e| ‘c b=pin 13 f=pin 2

- ¢ = pin 10 g = pin 11

Display 23 22 2! 2%  |Balancing] a b c d e f g
Segments | Pin6 | Pin2 | Pin1 ! Pin7 ! Pind4 {Pin13 |Pin12| Pin11]{ Pinl10 | Pind | Pin15] Pin 14

0 0 0 0 0 1 0 0 0 0 0 0 1
; 0 0 0 1 1 1 0 0 1 1 1 1
o 0 0 1 0 1 0 0 1 0 0 1 0
a 0 0 1 1 1 0 0 0 0 1 i 0
“ 0 1 0 0 1 1 0 0 1 1 0 0
5 0 1 0 1 1 0 1 0 0 1 0 0
b 0 1 1 0 1 1 1 0 0 0 0 0
K 0 1 1 i 1 0 0 0 1 1 1 1
o 1 0 ] Q 1 4] 0 0 ] 0 0 0
: 4 1 0 0 1 1 0 0 0 1 1 0 0
- 1 0 1 0 1 1 1 1 0 0 1 0
o 1 0 1 1 1 1 1 0 0 1 1 0
| 0 1 1 o 0 1 1 0 1 1 1 0 0
= 1 1 0 1 1 0 1 1 0 1 0 0
= 1 1 1 ) 1 t 1 1 0 0 0 0
(Blank) | 1 1 1 1 1 1 1 1 1 1 1 1

Table 5.12 Display Segment 1{lumination vs Driver Input/Output
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5.10 MODULE REMOVAL

This section provides special test informa-
tion and module removal Instructions.

5,10.1 FILTER MODULE REMOVAL

a,

D,
c.

d.

e,

i,

Remove right cover and heat sink
per Figure 5.1

Remove left cover (8 screws),
Remove four marked screws from
mother board,

Disconnect receive coaxial connect-
or on rear of filter module,
Digconnect RF amplifier output con-~
nector,

Slowly pull filter module from its
mother board mating connector,
When filter power connector is dis-
engaged, disconnect BNC connector
and cable from front of filter com-~
partment,

Filter module may now be complete~
ly removed,

Toremove filter compartmentcover,
remove all 12 screws holding it to
the filter chasgsis. Figure5,2 shows
the Filter module with cover remov-
ed,

Je

5,10.2

a,

€.

To remove the Interface board, re-
move the one holding screw in the
upper left hand corner (looking at
the rear of the board,) Rotate the
board clockwise out of its socket,
Figure 5.3 shows the Filter module
with the Interface board removed,

SYNTHESIZER BOARD REMOVAL

Remove the right cover and heat
gink per Figure 5,1,

Remove the Filter module per 5,10,1,
Setthe unit in normal mounting pos=-
ition,

Remove the four 3-48 screws hold-
ing the synthesizer shield plate to
the card guides,

Slowly pull the synthesizer board and
shield to the right to disengage the
board from the mother board con-
nectors, Threeholes are located at
the top of each board to assist in
board removal,

Upon reinstalling the synthesizer
board in the radio, do not forget to
install the four 3-48 screws and lock~

REMOVE 3 SCREWS

REMOVE 7 scar-:ws-——/

REMOVE
2 SCREWS

REMOVE 4 SCREWS

Figure 5.1 Cover and Heat Sink Removal
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washers to hold the shield to the
card guides, Failure to do so will
result in severe frequency warble
under vibration,

5,10,3 RF POWER AMPLIFIER REMOVAL

AND SERVICING

5.10,3.1 Toremovetheri Power Amplifier:

d,

Remove the four rear corner black
screws holding the rf power ampli-
fier to the rest of the chassis,
Disconnect (pull off) the rf input and
output connectors,

Disconnectthe P, A, power connect-
or.

5,10,3.2 For servicing the power amplifier,

it is desirable to use an external
power source capable of 28VDC at
12 amperes, continuously variable
fromOto 28 VDC, If such a power
source is not available, the trans-
ceiver power supply can be used,
A typical test set-up is shown in
Figure 5,2, '

A4 4 4 2 2 LA L4 L

CAUTION
TTrP P9 TYTVTTYTTY
When using a HP 606 or other RF
signal generator to test the power
amplifier, extreme caution should
be exercised to prevent overdriving
the unit and needlessly destroying
transistors. Remember, the pro-
tection circuits are disconnected
during tests of this type.

Fww

vy

5,10,3,3 Beforeapplying D,C, power, make

sure the signal generator output is
at zero, Then slowly increase the
power supply voltage, observing
the ammeter, until +28V is reach~
ed, At this point the ammeter
should be reading approximately 1
ampere, If, during the increasing

of the source voltage, the current
rises well beyond the 1 ampere lev-
el, a short circuit exists on the
line, or one or both cutput {rans-
sistors have failed, To determine
which output transistor is defec-
tive, allow the current to remain
at approximately 3 amperes for 30
seconds, Then feel both transis-
tors, The defective one will be
much hotter than the good one.

HPEOE
SIGNAL
GEN

RF
DUMMY
LOAD

0. 15 AMP

+
POWER

SUPPLY '7}17

Figure 5.2 Power Amplifier Test Setup

5,10,3.4 If power output is low, the defec-

tive stage can be readily determin-
ed by observing with an oscilloscope
the wave form at the input center
tap of T2 (the10turn side} for the
predriver, T3 for the driver, or
TS for the output stage, Under nor-
mal operating conditions, these
points will show primarily second
harmonic energy, so if a large a-
mount of fundamental frequency en-
ergyis present, it means only half
of the push pull stage is operation-
al, Now that the defective stage
has been located, an observation
of the respective collector wave
forms will determine the failed
transistor, 7The collector wave
formon the good transistor will be
much greater in amplifude than
that of the defective one.

R
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5,10,3.5 While it is necessary toremove the

5.10,3,6

printed circuit board from the heat
sink to replace 1A2Q1 or Q2, it is
NOT necessary to remove the board
to replace 1A2Q3, Q4, Q5, or Q§,
Transistors Q3 and Q4 may be re-

moved by unscrewing the two nuts -

from the studs on these compon-
ents and unsoldering four connec-
tions on the top of the board for
each transistor, The transistors
may be removed from the top of the
board, TransistorsQ5andQ6 may
be removed by unscrewing the four
hold down screws (two per transis-
tor), and unsoldering four connec-
tions for each transistor, These
transistors also remove from the
top of the board.

Before replacing any or all of the
four high power transistors, Q3,
Q4, Q5 andQ6, clean the heat sink
area thoroughly around each trans-
istor making sure no foreign parti-
cles can come hetween the transis-
tor and the heat sink, Applya fresh
coat of heat sink compound to the
transistor and mount the fransistor
solidly to the heat sink before sold-
ering, Make sure all collector
leads point foward the output con-
nector 1A7J2, Trim the leads to

5,10.3.7

5,10.3.8

convenient lengths and solder to the
printed circuit board,

When transistor replacement is
complete, test the power amplifier
per test setup shown in figure 5.2,
Apply D,C. power and slowly in-
crease signal generator drive un-
til 100 watts is shown on the watt-
meter, The ammeter should indi-
cate approximately 8.5 amperes,
Allow the amplifier output to re-
main at 100. watts for one or two
minutes, Remove the signal drive,
The ammeter should drop to 1 am-
pere or slightly greater. If the
currentdrops to 2 amperes or high-
er andslowlydecays toward the 1
ampere level, this means that one
or both output transistors has not
been properly seated to the heat
sink, They should be removed,
examined for foreign particles and
replaced carefully, Repeat the a-
bove testto insure proper installa-
tion,

After installing power amplifier in
transceiver, check current ALC to
be sure itis operational., This may
be done by placing an oscilloscope
probe on pin P of connector 1A1A1JS
on the mother board, Set the ver-

WITHOUT CURRENT
ALC

A

WITH CURRENT
ALC

B

Figure 5.3 Current ALC Wave Form
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tical range to 2VDC per division,
sweep speed at 50 milliseconds per
division and set trace at lowest
marker division, Set transceiver
mode switch to USB, Key trans-
ceiver and observe voltage rise,
Trace should appear as in Figure
5.3A, Now place MODE switch in
AM position and key transceiver,
Oscilloscope trace should appear
as inFigure5,3B, The additional
step in the wave form is evidence
that the cuzrrent ALC is operational
and is preventing overdrive to the
power amplifier, If this additional
stepis not observed, trouble shoot
the current ALC loop and correct
the problem before rekeying the
transmitter, Without the current
ALC protection, the power arpli-
fier canbe destroyed. Itis design-
ed to limit the amplifier current to
10 amperes, Thiscurrentcan then
be monitored across 1A2R24 in the
power amplifier, Since this resis-
tor is 0.1 ohm resistance, a volt-

age of 1 volt across it represents
10 amperes current, -

511 REMOTE CONTROL BOARD REMOVAL
5.11,1 DISPLAY BOARD REMOVAL

Thisbhoard removes simply by pulling straight
up, disengaging itfrom its mating connectors
on the decoder board,

5.11,2 DECODER BOARD REMOVAL

a, First remove the display board,

b, Carefully disconnectthe four connect-
ors from the switch harness;

¢. Remove the four corner hold-down
screws,

d. Carefully pull the board down and to
therear of the remote control chassis
to clear the push buttons from the
front panel,

e. Whenreplacing thisboard in the chag=
sis, be sure to carefully insert the
buttons through their proper holes in
the front panel,

EaaN

o
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AP IR
DESIGNATOR SUNAIR PART
ASSY. SUBASSY. DESCRIPTION NUMBER
1A1 CHASSIS ASSY 80400800986
1A1A1 MOTHER BOARD 8040070091
1A1A2 FRONT PANEL ASSY 8040140099
1A2 POWER AMPLIFIER 8040090091
1A3 AUDIO BOARD 8040060095
1A4 SECOND MIXER BOARD 8040050090
1A5 FIRST MIXER BOARD 8040040094
1A6 SYNTHESIZER BOARD 8040010098
1A7 PA FILTER ASSY 8040030099
TATAL INTERFACE BOARD 3040020093
1ATAZ EVEN FILTER BOARD 8040110092
TATA3 ODE FILTER BOARD 8040100097
1A7TA4 ALC/ACC BOARD 8040120098
1A7AS REGULATOR BOARD 8040033098
2A REMOTE CONTROL 8040400091
241 DECODER BOARD 8033230096
2A2 DISPLAY BOARD 8033240091

Table 5,13 Table of Assemblies

5-23



SUNAIR

ASB-500

AT

1ALA2Z

1A2

1A3

1A4

1AS

146

24

L
I

Figure 5.4 ASB-500 Right Side View and Table of Assemblies
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SIDETONE
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FERT LAUDERRALN. FLORIDA. XA

MODEL ASB~500 (Il

I e s0a00050 ~
159 C31r,032¢ EnvCa
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Figure 5.5 Transceiver Front Panel
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FATPE

IAIAIPI

1ALPY 1ATQI

Figure 5.6 Transceiver Top View with Heatsink Removed
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_1A1A1P2

tALAL

1ATP]

. Figure 5.7 Transceiver Left Side View



SUNAIR ASB-500

1A7

1ALAL

1ATALPI
MATED WiTH
1A7J2

tA7PY

tALLL
—— | A1C3

1Al1C2

1AICS
1ALCH

1AfL2

lAIP2

/IA1A1P2

TATK]

Figure 5.8 Transceiver Rear View with PA Removed
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Figure 5.9 Remote Control Rear Panel

29
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2A2Ul~-u2

2A2
DISPLAY
BOARD

Figure 5.10

Remote Control Top View
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2A1
DECODER
BOARD

R64
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U3
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2A151-85

Figure 5.11 Remote Control Bottom View
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5.12 SCHEMATIC DIAGRAMS

The following pages contain
schematic diagrams, voltage
charts, and parts lists for all
assemblies in the ASB-500,




.
Synthesizer Board (1A6) Parts List SUNAIR ASB-500
REF SUNAIR REF
DESCRIPYION : SUNAIR
SYMBOL PART NO. SYMBOL DESCRIPTION BART NO. SYMBOL DESCRIPTION vty
Synthesizer Bosrd Assy, ASB-500 2040010195 giz‘ g:pc:fior, g.g: EE, gg V, X358 0281620008 -
Al Ovenized Freq, Std. 28 MHz 8040010501 pecitar, B. o 23V, X55 0281620008 H
ci Copacitor, 2.2 UF, 35 V, T368 0273950002 C43 Capaeitor, 8,1 UF, 100 V, Mylor 1084610009 E§§ g:pq::: g'g: ?i' gg 3 :22 STy
cz Copacitor, 22 UF, 15V, 196D 0281690004 Ca4 Capositor, 100 PF, 500 v, DMID, 5% 0274740001 Cod Capacitor, 0.01 UF . 25 v, X35 Pt
c3 Capasitor, 0.01 UF, 25 ¥, X585 0281620008 <45 Capocitor, J2 PF, 500 V, DM1G 0220280003 cas Copasitor, 0.01 UF, 25V, X5 psdoraeyt
<4 Capocitor, 0.01 UF, 25 V, X5 0281420008 Caé Cepacitor, 0.0% UF, 50 v, WaR, 20% 0281730008 €86 Cupzca“' 0.0I UF' 2% v %55 0281620008
gi g:pcci!or, 2.2 UF, 35 v, 7368 0273750002 E:; gawciror. gévdptﬁ;sﬁ V, X558 0281620008 B 1 Copaciter, 130 PE, 500V 233;2’;’%9
pocitor, 22 UF, 15V, 196D DRE1690005 wpacitor, , 13V, 1960 02814 T Diode Fener | ¥ 05
<7 Capeciter, 22 YF, 15 V, 1960 ozgmoous Cay Copocitor, 0,01 UF, 50 V, W5R, 20% ozaw;,gggg ES Ef""" 6”’” ":155?124 e aodan
<s Capacitor, 0.01 UF, 25 ¥, X35 0281620098 €50 Copaciter, 10 FF, 500 v, DM10 0257830003 cr3 Dfode' Signal, Silicon, 1N4454 ponduiisd
5 Capeciter, 22 UF, 13 V, 196D 0281650006 51 Copacitor, 0.01 UF, 50 V, W5R, 207% 0281730008 CRé Dlode, Sl SHlteon” Totidnd pyreitore
1o Capacitor, 0.01 UF, 25 V, XS5 0281620008 <52 Copacitor, 47 PF, 500 V, DMI1G, 5% 0294960007 purod Diode” Sl Silteon a4 0405270003
cit Capociter, 1 UF, 35 V, 196D 0281660000 C53 Copacitor, 0.0 UF, 50 V, W5R, 20% 0281730008 L Inducter, Malded, 1.0 'UHNS% Povsishere
ci2 Copacltor, 1 UF, 35 v, 196D B281660000 a4 Capasitor, 0.01 UF, 50 V, W3R, 20% 0281730008 L2 Indetor, Molded. 1.0 UH, Pypboveasd
E}: g:par:irw, 42 PF, 500 ¥, DMID, 2% 0260800007 gz gmﬂﬂwr g-g} UF, 50 v, WSR, 20% 0281730008 L2 a::::::: m::i’ 4}0&“'53? Sﬁiﬁ‘gﬁ
pacitor, 0.01 UF, 25 V, X58 8781620008 apacitor, 0,01 UF, 25 v, X55 o : ‘
g:z gmc‘-wr,'ﬂ UF, 35V 0282190007 &5; gpcc-'wn g.g: UF, 50 v, W5R, 20% 0531??;2332 t; ::::::::' m:j::' ellsai;HGHw:i/o 323;338?
pacitor, 3.5-20 PF, 100 v, Cercmic 0282930003 pocitor, 0,01 UF, 56 V, WSR, 20% 0781 ! r !
c17 Cepacitor, 5 PF, 500 V, DiIG 0261190008 <59 Capacitor, 0.01 UF, 50 V, WSR, 20% 928\;3%2 I[? iﬂgwior' ﬂ“;?ﬂ' ?563HUH|'03&% pastiasal
<18 Copaciter, 47 PF, 500 V, DM10, 5% 0294960007 Cs0 Capacitor, 0.01 UF, 50 v, W5R, 20% 0281730008 L8 toductor, Molded, 0.15 UM, 5% Soataan
cie Copacitor, 1 UF, 35 V, 196D 0251660000 cl Copaciror, 27 BF, 500V, OMIO, 5% 9260660001 17 inductor, Molded, 0,15 UH. 5% aetsemn
20 Copaciter, 0.1 UF, 50V, X7R, 20% 10 paciter, 47 PF, 500 V, DMI0, 5% i ; Y.0u,
21 Capacitar, 0.01 UF, 25 ¥, X55 gggigzo% <63 Capacitor, 0.0% UF, 50 V, WSk, 20% 3%3‘,‘33?.33{, ::? :n:"w' ﬁ"ii’i :éo UH':?& popsared
gz Capacitor, 3.5-20 #F, 100 V, Ceramic 0282930001 g; gnpvdfon g;f’PlFUFr 25 v, X355 0281620008 112 ::JZI:I' Molded, 15 ld: 0% 3;‘233?‘3'.53‘2
3 Capaciter, 18 PE, 500 V, DMI0, 5% 0240300004 apocitor, ¢ 500 V, DMIO, 5% 0260 ' 3 !
C24 Capacitor, 0.00 UF, 25 V, X5§ Q281620008 Coe Capositor, 39 PF, 500V, DMIG, 5% ozvsmgg; i:i ;::::::: mii;" 5515}:5;0:’:" et o0
25 Capasitor, 39 PF, 500 V DMIG, 5% 0293350075 Cer Copocitor, 0.0 UF, 50 v, WSR, 20% 0281730008 215 todustor, Molded, .33 UH, 10% St
C26 Capacitor, 50 PF, 500 V, DM10, 2% 10000800::4 CeB Capocitor, 68 PF, 500 V, DMIO, 5% 0261070002 L16 Inductor, M:w:d' 1.2 UM, 5%° Foppeasral
gg g:pccimf, 27 PF, 500 V. DMI0, 5% 0260660001 ggg EOW"% g0 :ﬁ gg v, %55 0281620006 wy Inductor, Malded, 0.18 UH, 5% gﬁé’?.ﬁ;’?’.&é
paciter, 0.01 UE, 25 V, X55 0281620008 epaciter, 9., + 23V, X355 6281 . 5
ggg (C::pacilor, 10 FE, 500 v, DMI0, 5% 0255830003 g; gﬂpocifor. g-gi g, g-;a V, X355 ozglﬁgggg E}IIB 'r?fﬁf:i‘?ii,”ﬁ'fﬁf's?'m’féf * 33133:%?
<itor, 10 PE, 500 V, DM10, 5% 00 apacitor, 0,01 UF, 5 V, X55 i i
&t Co;cifor, 0.01 UF, 25V, X55 ggg?gggoog 73 Capacitor, 0.0) UF, 25 V, X5§ 852}2';’3383 gg ;:::::::: E:l': Ssithinzléu oﬁaomaoa
ggg gopochor, (2)7 rir, 500 v, DMI10, 5% 0260660001 gﬁ- ‘CCcpoc{;or, g-g: b}t;, gg x igz 0281620008 Q4 Tronsistor, NPN, Si. 2N4124 3«33?3%
opacitor, 0,01 UF, 25 V, X55 028162000 K apeciter, V. . . oza1 i B ;
ca4 Capacitor, 2.2 UF, 35 V, 7368 02;3950003 <75 Copacitor, 0,01 L, 25 v, X85 02212§g$g 32 :::::::: :-gs ﬁifr 2223;'2 Od4s0000s
€35 Capocitor, 0,01 UF, 25 V, X55 0281620008 €76 Capatitor, 0.01 UF, 25 v, X5% 0281620008 Q7 Tromistor, NPN, Si. 2N4124 St ta01000s
<36 Capocitor, 2.2 UF, 35 v, T368 0273950002 ik Capacitor, 0,01 UF, 25 V, X55 281620008 Q8 Trareister, PP Si. 2M2946 0448016003
gg? Capasitor, 0.01 UF, 25 V, X55 0281420008 gg gupnciror, g.g: 3§ ;s v, X8% 0281620008 Q9 Tromsistor, NPN, Si FNd1nd égfag?ggég
5 Capocitor, 0.1 UF, 100 v, Mylar 100461000 apocitor, 0,01 UF, 25, X55 ; i FE
cas Capacitor, 0.1 UF. 100 V. Myler mmigoev cao Cepacitor, 0,03 UF, 25 v, X5 ﬁig}iﬁﬁg an Sraritor, NP ST 20030 S4s5a0000
o Copasi 0L UF, 100 cal Copacitor, 0.0 UF 25 V' a8 Gn Tronsistor, NPN, 5. 2N3646 G442520000
pacitor, . + Mylar FO04610017 P (] ’ g 0281620008 3] Resistor, 10K, 5%, 1/4 W GL77140004
R2 Resistor, 100 ohm, 10%, t/4 W £171180003
REF SU
orscrmion bescrirmon S
R3 Resistor, 100 ohm, 5%, 1/4 W 171180003 R4S Resistor, 10 K, 10%, 1/4 W 0170410005
R4 Resistar, 120 ohm, 0%, 1/4 W 0186550906 R4 Resistor, 10 K, V0%, 1/4 W £170410005
R5 Resistor, 100 ohm, 5%, /4 W [EEFARE:Pxiex] RA7 Resistor, 10K, 10%, 1/4 W $170410005
RS Resistor, 2.2 K, 5%, 1/4 W 017897607 R4E Resistor, 18 chm, 0%, 1/4 W 0184590001
87 Resistor, 4.7 K, 5%, 1/4 W 170776501 R4y Resistor, 470 ohm, 5%, /4 W 8184110009
Ra Resistor, 1 K, 10%, 1/4 W 0371560001 RGO Resistor, 470 ohm, 5%, /4 W 8184110009
RS Reststor, 1 K, 10%, 1/4 W 0371560001 R51 Resistor, 5.6 K, 5%, 1/4 W 8192210009
R10 Resistor, § K, 109, 1/4 W 0171560301 RS2 Rasistor, 10 K, 10%, 1/4 W 0170410005
Rl Resistor, 4.7 K, 5%, /4w GEZ0770001 33 Resistor, 10 K, W%, /4w 0170410005
R12 Resistor, 1 K, 10%, 1/4 W 8171560001 754 Resistor, 470 ohm, 5%, 1/4W 5184110009
R13 Resistor, 220 ohm, W%, 1/4W SI7 1320000 RS5 Resistor, 10K, W%, 1/4 W GE70410005
R14 Resistor, 1 K, 10%, 3/4 W 0171560901 R36 Resister, 10 K, W%, 1/4 W 0170410005
RIS Resistor, 22 K, 10%, 1/4 W 0172230004 R57 Resistar, 100 chm, 5%, 1/4 W 0171180003
RIS Resistor, 22 K, 10%, 1/4W 0172230004 R58 Resistor, 1 K, 10%, 1/4 W 0171560001
R1Z Resistor, 470 ohm, 5%, 1/4 W 0184110009 R59 Resistar, 470 ohm, 5%, 1/4 W 0184110009
m8 Resistor, 10 K, 1/4 W 0170410005 Re0 Resistar, 106 obm, 5%, 1/4 W 0171180003
Ry Resistor, 10 ohm, 5%, /4 W 771860004 - R&1 Resistor, 10 K, 10%, /4 W 0170410005
RZ0 Resistor, 1 K, 10%, /4 W 0173540001 ut tategrated Circuit, Lineor, LM340T5 0448600005
R21 Resistar, 10 K, 10%, 1/4W 0170410005 uz Integrated Circuit, Digite!, SNS43%0) 1004540028
Rz2 Resistor, 10 K, 10%, 1/4W 0170410005 U3 Integrated Circuit, Digital, 54LS192PC 1004560036
R23 Resistor, 10 K, 10%, 1/4W 0170410005 U4 Integrated Circuit, Digital, 74L5192PC 1004560036
R24 Resistor, 2.2 K, 5%, 1/4W 0178070009 us integrated Circuit, DigiroE‘ 74L590PC 1004570007
R2S Resistor, 10 K, 10%, 1/4 W 0170410005 U6 Integrated Cireuit, Digitat, 74LS192PC 1004560036
R26 Resistor, 10 X, 10%, /4 W 0170410005 w Integroted Circuit, Dighal, SN74|S263N 1003896008
R27 Resistor, W0 K, 0%, /4 W 0170410005 us Integrated Cirevit, Lincor, MC78MI2CG 1004570023
28 Resistar, 10 K, 10%, 1/4 W 0170410005 ue Integrated Circuit, Digital, MC4044P 0448100002
R29 Resistor, 1 K, (0%, 1/4 W 0171580001 U0 Integruted Ciruit, Digital, 74L5192PC 1004560034
R30 Resistor, 1 K, 10%, 1/4 W 0171540001 un Imegrared Circuit, Digital, SN74LS283N 1003890008
R34 Resistor, 2.2 K, 5%, 1/4W 178070007 Lz Integrated Circult, Digital, 74L512N 1004570031
R32 Resistor, 2,2 K, 5%, 1/4 W 0178070069 [UK] integrated Cireuit, Digital, 74L573PC 1004580002
R33 Resistor, 10 K, 0%, 1/4W 0179410005 U4 Integrated Ci:cuib: ngilc!: 74L.5192PC 1034540034
R34 Resister, 10 K, 0%, 1/4 W 0170410065 u1s Integroted Clreuit, Digitel, SNZAL3283N 1003890008
R35 Rgsis[or, 0K, W%, 1/4 W 0170410005 uls Integrated Circuit, Digital, 74L801PC 1004580011
R3S Resistor, 10K, 10%, }/4W $1704 310005 wz Integreted Circuit, Digitel, MCI2012p 1004580029
RI7 Resistor, 10K, 109, 1/4W BL70430005 uie integrated Circuit, Digitel, 74 LSI92PC 1004560036
f38 Resistor, 22 K, 10%, 1/4 W BE72230004 me Integrated Circult, Lineor ‘LM"OB‘LN 1004358003;
R39 Resistor, 10 K, 10%, 1/4 W 70410005 uz20 Integroted Circuit’ Digi!ulr 741.5)92rC |004560032
ﬁi? :::3;:».; :g E :ﬁ :,//: \; 0170410005 uzt Integrated Circuit, Digital, LM703LN 1004580037
1stor, 3 1, Ry
ks Re,mo,-: o K: w%: Vaw g:;’g::%; uzz Integrated Circult, Digitst, 7415192PC 1004550036
R43 Resistor, LSK,10%, /4w 0172470005
R4 Reidstor, 10 K, 10%, 1/6 W 0170410005
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First Mixer Board (1A5) Parts List

SUNAIR ASB-500

SUNAI . SUNAIR
SYMBOL DESCREPTION PART X0, sVhboL, DESCRIPTION PART 0. s¥uhor DESCRIPTION PART NO.
First Mixer Board Assy, ASB-500 8040040094 c42 Copacitor, 480 PF, 300 V, DMIS, 5% 0286240009 84 Capacitor, 3.5-20 PF, 100 V, Ceramic 0282930001
<l Capagiter, G.01 UF, 25 V, X55 02814620008 C43 Capocitor, 500 PF, 500 V, DMIS, 5% 0284120003 85 Capacitor, 3.5~20 PE, 100 V¥, Ceramic 0282930001
C2 Capaciter, .01 UF, 25 v, X5% 0281620008 C44 Copocitor, 6.8 UF, 20 Vv, 1348 8296780006 £88 Capatitor, 0,01 UF, 25 V, X558 G2814620008
3 Capacitor, £.01 UF, 25 V, X5§ 0281620008 Cds5 Capaciter, 6.8 UF, 20 V, 1348 0294780006 a7 Capaciter, 0.01 UF, 25 V, X55 0281620008
4 Capacitor, | UE, 35 V, 196D 0281640000 46 Copareitar, 4.8 UF, 20 V, 7368 0296780006 CR} Dicde, Pin 0405570007
<5 Capacitar, 1 UF, 35V, 196D 0281660000 47 Copacitor, 6.8 UF, 20 v, T368 0296780006 CR2 Diode, Pin 0405576007
Cé Capacitar, 9.1 UF, 50 V¥, X7R, 2% 0281610002 C48 Capacitor, 6.8 UF, 20 V, 1368 0294790006 CR3 Diode, Pin 405570007
) Copacitor, 1 UF, 35V, 1965 0281660007 g Capaciter, 6.8 UF, 20V, 1368 0294730006 CR4 Diade, Pin 0405570007
8 Copacitor, 0,1 UF, 50 V, X7R, 20% 0281610002 <56 Capacitor, 0.1 UF, 50 V, X7R, 20% 0281610002 CRS Dicde, Pin 0405570007
ce Capaciter, 0,01 UF, 25 v, X55 0281620603 C51 Capaciter, .01 UF, 25 V, X55 4281620008 CRé Diade, Pin 0405570007
(a1 Capasitor, 0.01 UF, 25 V, X535 02814620008 52 Capacitor, 0.0 UF, 25 V, X55 6281420008 CR? Diede, Pin 0405370007
ci Capacitor, 0.01 UF, 25 V, X5§ 0281420008 3 Capacitor, 0.81 UF, 25 V, X58 0281420008 CRa Diode, Pin 0405570007
c12 Capocitor, 0.01 UF, 25 V, X55 0281620003 54 Capacitor, 0.01 UF, 25 V, X355 0281420008 Cr9 Diode, Pia 0403570007
<13 Capocitor, 0.01 UF, 25 V, X55 0283620003 €55 Copacitor, 0.01 UF, 25 v, X5§ 0281620008 CR10 Diode, Pin 0405570007
Cl4 Copaciter, 6.8 UF, 26 V, T348 0296780005 56 Copaciter, ! UF, 35 V, 194D 0281660000 <RI Dicds, Pin 0405570047
15 Capaciter, 6.8 UF, 26V, 1248 0296780004 cs? Capacitor, 0.1 UF, 50 V, X78, 20% 0281610002 CRI2 Diode, Pin 0405570007
Cié Capaciter, 6.8 UF, 20 V, 1363 0296780004 58 Capaeirer, 200 PE, 500 V, DM15, 5% 0258040009 CRI3 Diode, Pin 0405570007
ci7 Capacitor, 6.8 UF, 20 V, T368 0296780005 Cs9 Capasiter, 200 PE, 500 V, DM15, 3% 0258040009 CRI4 Diode, Pin 0405570007
fog:] Capacitor, 4.8 UF, 20 V, 7168 0295780005 C40 Capaciter, 1800 PF, 500 V, DM19, 2% 0281300003 CRI5 Diode, Pin 0405570007
cy Capacitor, 6.8 UF, 20 V, T368 0295730006 3} Copacitor, 330 PF, 500 V, DMIS, 2% (281075008 CRIS Dicde, Pin 0405570007
<20 Capacitar, 3600 PF, 500 V, DMI%, 2% 1002370001 C62 Capacitor, 8200 PF, 100 V, DMI19, 5% 0298620006 CR17 Oiode, Rectifier 1N4004 0405180004
2t Copaciter, 3060 PF, 500 V, DM19, 2% 0281320004 C83 Copacitor, 75 PE, 500 v, DMI5, 2% 0281110000 CR18 Diode, Z aner 1N52278 0405250002
22 Capacitor, 1500 PF, 500 V, DMIS, 2% 0281270067 Ced Copacitor, 1300 PE, 500 v, DMI9, 2% 0281380057 Crig Diode, Signal, Silicon IN4454 0405270003
ez} Capacitor, 1000 PF, 500 v, DMI9, 2% 0281210004 C45 Capasitor, 1400 PF, 500 V, DM1%, 2% 0281220000 Crao Diode, Signal, Silican LN4454 0405270003
o] Capaeitory 480 PF, 300 ¥V, DMIS, 5% 0286240007 Cés Capaciter, 390 PF, 500 v, OMI5, 2% 0281040001 FL¥ Filter, Monolithic, 33.6 MHz 8040050707
C25 Capeciter, 500 2F, 500 V, DMIS, 5% 0285120003 o7 Copacitor, 1600 PF, 500 V, DM19, 2% 0281220000 Ll Inductor, Molded, 220 UH, 5% 0450500008
24 Capaciter, 270 PF, 500 V, Dmi3, 2% 0280970005 68 Capecitor, 0.1 UF, 50 V, X7R, 20% 0281410002 L2 Inductar, Molded, 47 UH, 5% 0652680003
car Capaciter, 300 PF, 500 V, DMI5, 2% 0282330003 Cé9 Cepacitar, 2486 PF, 500 Vv, DM19, 2% 280980003 L3 Inductar, Molded, 47 UH, 5% 04524690003
[ov2:) Capacitar, 200 PE, 500 V, DMIS, 5% 0258040009 Lori Capacitor, 2400 PF, 500 V, DM19, 2% 9280930001 L4 Inductor, Molded, 47 UM, 5% 652686003
29 Capacitor, 150 PF, 500V, DM15, 2% . 0281200009 <71 Capatitor, 0.01 UF, 25 v, X55 0281520008 LS Inductor, Molded, 22 UH, 5% 0650000003
<30 Capaciter, 68 PF, 500 V, DM15, 2% 100005004 C72 Capaciter, 68 UF, 15V, 1348 0294540005 Lé Inductor, Moldad, 22 UH, 5% Q650000005
faH Capaciter, 82 PF, 500 V, DMI15, 2% 0281120005 <73 Capaciter, 1 UF, 35 V, 1960 0281660000 L7 Induetar, Molded, 22 UH, 5% 0650000005
<32 Copacitor, 1400 PF, 500V, DMIF, 2% ° GR81220000 74 Capacitor, 0.0 UF, 25 V, X558 0281420008 L8 Inductor, Molded, 22 UH, 5% Q650000003
€33 Capacitor, 1000 PF, 500 V, DM19, 2% 4281210004 75 Cepaciter, Q.81 UF, 25 Vv, %55 0281420008 Ly Induetor, Moided, 1.3 UH, 5% 04649270062
T4 Capesitor, 480 PF, 300 V, DMI3, 5% 02846240009 o] Capacitor, 48 UF, 15V, T3s8 - 5296540005 L10 Inductor, Molded, 0,82 UM, 5% 0452320007
<35 Capacitor, 470 PF, 500 V, DMI5, 2% 0261440600 <77 Copacitor, 22 UF, 15 v, 1368 0296540601 L Industor, Meided, 0.68 UH, 5% 0449030061
C34 Copaciter, 300 PF, 500 V, DMI5, 2% 0282330003 78 Capacitor, 0,01 UF, 25 V, X358 0281620008 Lz Inducter, Molded, 0.47 UH, 5% 0549410007
37 Capaciter, 220 PF, 500 V, DMIS, 2% 0281420009 e Capacitor, 8.1 UF, 25 V, X58 0281630002 Li3 Inductor, Molded, .33 UH, 10% 0444200001
C3g Capaciter, 3600 PF, 500 V, DMI%, 2% 1002370001 an Capaciter, 1 L&, 35V, 9D 02814660000 L14 Inductor, Moided, 0,22 UH, 5% 0630620003
€39 Capacitor, 3000 P¥, 500 V, DMI9, 2% 0281320002 (1] Capositor, 8,01 UF, 25 V, X55 0281420008 15 inductor, Molded, 3.3 UH, 5% 0658920006
c40 Capacitor, 1500 PF, 500 v, DMI9, %% 0281270007 caz Capacitor, 0.01 UF, 25 V, X55 G281426008 L6 Induetor, Molded, 2.2 UH, 5% 0449890601
o4 Capacitor, 1600 PF, 500 V, DMI9, 2% 0281210004 (&:x] Capacitor, 0,01 UF, 25 V, X5§ 0281620008 L7 Inductor, Meided, 1.5 UH, 5% 0449270002
SUNAIR
SYMBOL DESCRIPTION PART NG, sYMBOL DESCRIPTION PARTNO. SYMBOL DESCRIPTION PART N0
L1g inductor, Molded, 1.0 UH, 5% 0649150007 Rl Resistor, &8 ohm, 10%, 1 W 1000860027 T4 Trarsformer, Input 5024110706
Lig inductor, Molded, 0.68 UH, 5% 0645030001 Rz Resistor, 68 ohm, 10%, | W 1000860027 15 Transformer, RF Amp 5024110803
L2% induttor, Melded, 0,47 UH, 5% 0549410007 73 Resistor, 330 ohm, 10%, 1W 0185300001 i3 Transformer, Interstage 1-1 2040040701
L21 inductor, Molded, 15 UH, 5% 0635070005 Rd Resistor, 68 ohm, 0%, 1 W 1000860027 X1 Mixer, Broadhond, Balanced 16033000046
L22 Inductor, Molded, 8,2 UH, 5% 0452060003 RS Resistar, 48 ohm, 0%, 1W 1000840027
123 Inductor, Malded, 8.2 UH, 5% 0452060005 R& Resistor, 48 chm, R4, 1 W 1000860027
124 inductor, Molded, 5.6 UH, 5% 0850340001 R7 Resistor, 48 ohm, 10%, 3 W 100GB600Z7
125 Inductor, Molded, 3.2 UH, 5% 0658920008 4] Resistor, 30 K, 10%, 1/4W 0170410005
L26 Inductor, Molded, 2.2 UH, 5% 044985000} Ry Resistor, 10 K, 10%, 1/4W G170410005
127 Inducter, Molded, 1.5 UM, 5% 0449270002 R10 Resistor, 10 K, 10%, 1/4 W C170410005
128 inductor, Molded, 0.82 UH, 5% 0452320007 &1 Resister, 10 K, 0%, /4w G170410005
L29 inductor, Molded, 0.48 UH, 5% CE49030001 12 Resistor, 10 K, 10%, 1/4 W 9170410065
L3¢ Inducter, Molded, 0.47 UM, 3% DE49410007 R13 Resistor, 10K, 10%, 1/4W 0170410603
L3 tnducter, Mefded, .33 UH, 10% 0664200001 R4 Resistor, 150 chm, 10%, | W 0187840008
L92 Induetor, Molded, 0.22 UH, 5% 0650420003 Ri5 Resistor, 150 ohm, 10%, | W 0187840008
L33 Inductor, Malded, 47 UH, 5% 0652680003 R Rasistor, 330 ohm, 10%, 1 W 0165300001
L34 inductor, Molded, 47 LIH, 5% 0652680003 ¥4 Resister, 820 ohm, 10%, 1/4 W 0178210005
L35 Induetor, Molded, 22 UH, 5% 0430000005 RiB Mat ed
L34 Indoctor, Molded, 22 UH, 5% 0650000005 R1® Resistor, 10 shm, 5%, 1/4 W 0177160004
137 Inductor, Molded, 22 UH, 5% 0450020005 R20 Rasistor, 22 ohm, 109, 1/4 W 4192690001
L38 Inductor, Molded, 22 UH, 5% 0450000005 R21 Rasiztor, 10 K, 10%, 1/4 W 0170410005
[ Inductar, Molded, 47 UH, 5% 0852680001 R22 Resistor, 1.5 K, 10%, 1/4 W 0172470008
L40 Inductor, Molded, 220 UH, 5% 0450500008 R22 Resistor, 1.5 K, 10%, 3/4 W 0172470005
L4t Induttor, Molded, 0,22 UH, 5% 0450620003 R24 Resistor, 27 ohm, 10%, 1/4 W 0172590001
142 Inductor, Malded, 220 UH, 5% 0650500008 225 Resistor, §20 oha, 0%, 1/4W 01782310005
143 Inductor, Molded, 4,7 UH, 5% 0451930005 R26 Resistor, 560 ohm, 5%, 1/4 W 0183200004
144 Inductar, Molded, .33 UH, 100 054420000} R27 Resisrar, 470 ohm, 5%, /4w 0184130009
L45 Inductor, Molded, 8.2 UH, 5% 0652060005 R28 Resistor, 100 K, 10%, 1/4W 0170390004
T Inducter, Molded, 6.8 UH, 5% G4592 10002 R29 Resistor, 1.5 K, 10%, /4w 0172470005
L47 Inductor, Molded, 4.7 UH, 5% 0651910005 #30 Resistor, 1.4 K, 10%, 1/4 W 0172470005
L48 Inductor, Molded, 1.8 UH, 5% 045244000 R31 Resistor, 27 chm, 10%, L/4 W 0172590001
L49 Inductor, Melded, 220 UH, 5% 0650500006 prs Resister, 27 ohm, 10%, 1/4 W 0172590001
L350 inductor, Molded, 220 UH, 5% 0430500008 R33 Resistor, 220 ohm, W%, /4 W 0171320000
L5t Inductor, Moided, 1.0 UH, 5% 0849150007 Ry Potentiomater, 100 ohm, 10%, 1/2W, P.C. Mount 46350000
L5z inductor, Malded, 1.0 UH, 5% 0649150007 R3S Resistor, 560 ohm, 5%, 1/4 W 0183200004
L33 Inductar, Molded, 22 UH, 5% 0650000005 R3S Resistor, 820 ohm, 10%, 1/4 W 0178210005
154 Inductar, Molded, 220 UH, 5% 0650500008 R Resistor, 2.2 K, 5%, 3/4 W 0178070009
LSS Inductor, Molded, 220 UH, 5% 650500008 R3S Resistor, 2.2 K, 5%, 1/4W 2178070009
Ql Teansistor, NPN, Silicon 24124 0448010005 R39 Resistor, 1.2 K, 108, /4 W 0181860007
Q2 Tronsistor, NPN, Silicon 2N3IBSE 0448140004 n Tramsfarmer, Interstage V-1 8048040701
Q3 Transistor, N-CH, FET 40473 0447450000 T2 Tranyformer, interstege 1-1 8946040701
Q4 Transistor, NP, Silicon 2M517¢ 0445120008 13 Tronsformer 5024111401
538
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Second Mixer Board (1A4) Parts List.

SUNAIR ASB-500

REF SUNAIR
SYMBOL DESCRIFTION PAR HO. SYMBOL DESCRIPTION PART NG,
Second Mixer Joord Awy. ASB-500 BO40050090 €43 Capacitor, 0.0% UF, 25 vV, X55 0281520008
Ci Capaciter, 0.01 UF, 25 V, X583 0281620008 Cd4 Capocitor, 0.0} UF, 23 V, X35 0281620008
Cz Capocitor, 0.1 UF, 50V, X7R, 20% 0281510002 cas Capocitor, 0.01 UF, 25 V, X35 0281620008
c3 Copaciter, 0.01 UF, 25 v, X35 0281626008 Ci46 Capaciter, 0,01 UF, 25 v, X35 0281620008
C4 Copacitor, (.0] UF, 25 V, X355 0281520008 C47 Caopacitor, 0.01 UF, 25 v, X558 0281620008
< Copacitor, 1 UF, 35 v, 196D 0281660000 48 Copacitor, 6.8 UF, 20 V, T368 G196780006
o Capocitor, 0,01 UF, 25 V, X55 0281620008 CA9 Capoeitor, 0,01 UF, 25 vV, X355 0288620008
<7 Copacitor, 0,01 UF, 25V, X535 0281420008 [ok:14) Caproitor, 3.5-20 PF, 100 V, Leramic 0282930001
c8 Copacitor, ¥ UF, 35 V, 194D 0281640000 51 Copacitor, 3.5-20 PF, 100V, Ceromic $282930001
9 Capacitor, 0.01 UF, 25 V, X55 0281520008 o7 Copecitor, 0.1 UF, 50 V, X7R, 20% 6283610002
cie Copacitor, 68 UF, 15V, T348 0296540005 &Ry Diode, Zerer IN52278 0405250002
<l Copocitor, 8 UF, 15 Vv, 1348 0296540005 CR2 Diode, Signal, Silicon, 1N4454 0405270003
1z Copacitor, P UF, 35V, 1960 0281660000 CR3 Diode, Signal, Silicon, 1M4454 0405270003
13 Capasiter, 0,01 UF, 25 v, X55 0281420008 Cid Diode, Signal, SiHicon, 1h4454 C405270003
Cl4 Copocirer, 0,001 UF, 100V, X558, 10% 0282080007 CRS Diode, Signal, Siticon, 1N4454 0405270063
C15 Capacitor, 0.01 UF, 25 v, X58 02814620008 CRé Diode, Signal, Silicon, 1N4454 405270003
[ F) Capecitor, §,01 UF, 25 v, X5% 0281620008 CR7 Diode, Signol, $ilicon, 1h4454 0405270003
17 Capacitor, 8,01 UF, 25 V, X55 0281620008 Chs Diode, Signal, Sificon, ThNA454 0405270003
Cis Capecitor, 68 UF, 15 V, 1368 0295540005 CRY Diade, Signal, Silicon, 1N4454 0405270003
c1? Capacitor, 56 P¥, 500 V, DMI5, T 0282340000 | g Diode, Signel, Siticon, 1N4454 0405270063
20 Capacitor, 68 LF, 15 ¥, 1268 0296540005 CRAT1 Diade, Signol, Silicen, 1N4454 0405270003
cA Capacitor, 0,01 UF, 25 v, X358 0281620008 i Cr12 Diode, Signal, Silicon, 1N4454 0405270003
a2 Capocitor, 0.0 UF, 25V, X535 0281620008 | CRI13 Diade, Signal, Silicon, 1N4454 0405770003
€23 Capacitor, 0.0% UF, 25 v, X585 0281620008 CR14 Diade, Signal, Silicon, 1NN4454 0405270003
<4 Copatitor, 0.01 UF, 25 V, X535 0281620608 CR15 Diode, Signal, STlicon, 14434 0405270003
<235 Capacitor, 0.01 UF, 25 v, X5% 0281620008 | CRls Diode, Signal, Sticon, 1MN4454 04052705603
<26 Capasitor, 0.1 UF, 50 v, X7R, 20% Q2B1&6I0002 ! CR17 Diode, Sighal, Siticon, 1MN4454 0405270003
c2y Copaciter, 0.1 UF, 58 v, X7R, 20% 281630002 CR18 Diode, Signal, Silicon, 1Ma454 0404370003
28 Capaciter, 0,1 UF, 50V, X7, 20% 0281630002 CR19 Diade, Signal, Silicon, 1N4454 0405270003
fovay Copocitor, 0.0} UF, 25 v, X35 0281620008 CR20 Diade, Signol, Silicon, 1N4454 0405270063
Cio Copacirar, 0,01 UF, 25 Vv, X3§ 02815620008 CR21 Diode, Signal, Silicon, 114454 (0405270003
<31 Capocitor, 0,01 UF, 25 v, %55 0281620008 cpz2 Diode, Signal, Siticon, 1144454 Q405270063
fech] Capociror, 0,01 UF, 25 V, X3§ 0281620008 ; CR23 Diade, Signol, Silicon, 1MN4454 0405270000
33 Cepacitor, 0.0} UF, 23 v, X55 0281420008 - CRz4 Diode, Signal, Siticon, 1N4454 0405270002
C34 Copocitor, 0.01 UF, 25 v, X5% 281620008 | CR25 Diode, Signal, Silicon, 1N4454 0405270003
€35 Capueitor, 0.01 UF, 25 V, X585 £281420008 H CR26 Diode, Signal, SHicon, 1N4454 0405270003
Cas Capocitor, 0.01 UF, 25 V, %55 82814626008 ! Ftl Filter, Crystal, U538, 5.6 MHz 8040050562
37 Copecitor, 3.5+20 PF, 100 V, Ceromic 0282936001 L2 Filter, Crystal, AM, 5,6 MHz 8040050600
38 Copacitor, 0.01 U, 25 v, X558 0281620008 A3 Filter, Crystai, 158, 5.6 MHz 8040050804
<39 Capacitor, 0,01 UF, 25 v, X55 0281620008 H Ll inducror, Molded, 0,82 UH, 5% 0652320007
C40 Copacitor, 9.0% UF, 25 ¥, %55 (32814620008 L2 inductor, Molded, 0.82 UM, 5% 04652320007
41 Copecitor, 9,01 UF, 25 v, X58 (281620008 ! 13 Inductor, Molded, 150 UH, 5% 0659190001
C42 Capecitor, 0.0 UF, 25 Vv, X55 0281626008 I 14 Inducter, Molded, 150 UH, 3% 0659190001
' X . SUNAIR
s?uﬁgm DESCRIPTION PARE ND. i syMBoL RESCRIPTION PART NO.
5 inducror, Molded, 33 Ui, 5% V659696004 R28 Resistor, 2,2 K, 5%, 1/4W B17807000%
16 Inductor, Malded, 33 UH, 5% 6659890004 R2% Resistor, 2.2 K, 5%, 1/4 w 017807000%
17 Inductor, Melded, 33 UH, 5% B659650004 R3Q Resistor, 2,2 K, 5%, 1/4 W 0178070005
L8 inductor, Molded, 33 UH, 5% 0659690004 R31 Resistor, 2.2 K, 5%, 1/4 W G178070009
L¢ inductor, Molded, 33 UM, 5% 065960004 R32 Potentiometer, W K, 10%, }/2W, PC Mount 6346430002
110 inducter, Molded, 33 UH, 5% 0659490004 5 B33 Resistor, 2.7 K, 10%, 1/4 W 186670001
it inducter, Molded, 33 UK, 5% 0659690004 ¢ R34 Resistor, 2,2 K, 5%, 1/4W 017807000
Q1 Transister, N-CH, FET 40673 0447450000 R35 Resistor, 4,7 K, 5%, 1/4'Ww 8170770001
Q7 Transister, N=CH, FET 40673 0447450000 R36 Resistor, 1 K, 10°%:, 1,4 W 2171560001
Qe Tronsistor, NPN, Silicon, 2N4124 0448010003 37 Resistor, 4.7 K, 5%, /4w 817077000
Q4 Transistor, NP N, Sificon, 2044324 0448010003 ¢ 838 Resistor, 4,7 K, 5%, 1/4 W D7G770001
Qs Transistor, PNE, Siljcon, 2N4126 0458020009 | R3? Resistor, 4.7 K, 5%, 1 4W 0i76770001
Qs Transistor, NPN, Siticon, 204324 0448010003 | R40 Resistor, 1.5 K, 10%, |, 4W 0172470005
Q7 Tronsistor, NPN, Silicon, 2844124 0448010003 R41 Resistor, 1.5 K, WRe, 1,4 W 0172470005
itl Resistor, 10 K, 10%, 1/4 W 0170410005 R42 Resistor, 22 K, 10%, 1,4 W 0472230004
s Resistor, 4,7 K, 5%, 1/4W 0170770001} R43 Resistor, 100 ohm, 5%, 1,4 W 01715180002
/3 Resister, 100K, 1076, L/4W Q176390004 Rad Resistor, 100 ohm, 5%, L4 W 9171180003
R4 Resistar, 1 K, Y0%, 1/4 W G171560001 R4S Resistor, 470 ohm, 5%, 1/4 W 018411000%
RS Resistor, 47 ohm, 108, 1/4 W 617936000} R4é6 Resisror, 3.2 K, 10%, 1/4W 0181850007
6 Retistor, 27 ohm, 10%, 1/4W 172550001 R47 Resistor, 2.2 K, 5%, 1/4 W 217807000%
R7 Resistor, 560 chm, 5%, 1/4 W 183200004 R48 Resistor, 12 K, 10%, 1/4 W 0183180003
RE Resistor, 27 ohm, 10%, 1/4 W 0372590001 R49 Resistor, 12 K, 1085, 1/4 W $183180082
R® Resister, | K, 10%, 1/4W HI171565001 RS0 MNor Used
R0 Resistar, 10 K, 10%, 1/4W 0170410005 R51 Resistor, 10 ohm, 5%, 1/4 W G177160004
3K Resistor, 10 K, 3/4W $I170410005 R52 Resistor, 470 ohm, §%, 1/4 W GB4110069
RIZ Resistor, 3.3 X, 10%, 1/4 W $170890007 RG3 Resistor, 4.7 K, 5%, /4 W G1707700G
RiZ Resistar, | K, 10%, 1/4 W $171545001 RS54 Resistor, 4.7 X, 5%, 1/4 W C17077000
R14 Resistor, | K, 109, 1/4 W 0371566001 R3S Resistor, 4.7 X, 5%, /4 W GL2077006
R Resistor, 1.8 K, 10%, 1/4 W £178190004 156 Resistor, 4,7 K, 5%, 1/4 W 0170770001
Ri6 Resistor, 47 ohm, 10%, 1/4 W 0179360001 R7 Resistor, 4.7 X, 5%, 1/4 W 0170770001
RI17 Resistor, 100 ohm, 5%, 1/4'W $171186003 &8 Resistor, 100 ohm, 5%, /4 W Gi71180003
Rig Resistor, 330 ohm, 5%, 1/4 W 0170910008 R59 Resistor, 47 ohm, 10%, 1/4 W 0379360001
RI? Resistor, 1.8 K, 10%, 1/4W 0I78190004 R0 Resistor, 22 K, 10%, 1/4 W CY72230004
R20 Resistor, 1.3 K, 109, 1/4W DL72470005 il Transformer, interstoge 2~11 BO400S5T 100
R21 Resistar, 47 ohm, 10%, 1/4 W 0179360001 72 Transformer, Interstage 2-11 BO40051100
R22 Resistor, 33 ohm, 10%, 1/4W $487530001 i3 Transformer 5024101103
R23 Resistor, 6B0 ohm, 0%, 1/4 W 176430007 T4 Transformer, intersstage 1-1 BOAGO407GY
R4 Resistor, 1.5 K, 0%, 1/4 W OY72470005 Ui Integeated Cireuit, Linear CA3086 447950062
R2S Resistor, 2.2 K, 5%, /4 W DI7BO7H009 X1 Mixer, Broadband, Bolanced 1003300084
R26 Resistor, 2.2 K, 5%, /4 W 017807000¢
R27 Resistor, 2.2 K, 5%, 1/4W 4178070005




SUNAIR ASB-500

80400502010

Second Mixer Board (1A4)

FIRE

{

4005

6

LEEE R 14

by

40

1



SUNAIR ASB-500

80400500738
P
AGC G
)
+ZR 0% > 1 HZYDC
w2y sred %%
dea Loa ) CRZ5 =
ITo Toi i RIS »4 +12U58
I R2G R30 | ERTE 5 HIZAMR
| — 22K §2.2K e b +1ZLSE
| fﬁfﬁ -_cgls R%lms |
ékz 5 gzl ; . :mI.oa |
l 2HIK 4T CI0 6E0 47 lczs L5 R2T -LC26 § LB Lcw = i T 0w
, 1 iy ' 33 22K I,m 33 I.o; - ] |
! Ri Jeso &1y = ri9 (1d *‘-ng% L dcee Lo were | '1 !
| WK 1 W3, T30 coepw sak b0 T 68 o i § § Ras cao !
_ b . = R [E ] CRI I
i ¢ « J M .8
| - @ @,1 t2.0! 5.6z @&~ '
| I “ = ] g
; ¥ CRe . _]_ 9@ vie o |
co 6 <RI hcer A o
| b o) o | o8 ek :I:g.l 5 _‘I-.%alo §$§?i ang ® 1 :
' FCRO
i ;R?Q @T!.‘Z %ﬁé& 4 L i $CRI L I
¢ & .
| ’ ¥ z hactast * KCRS = i Fowe | CE% |
| oo Giz o MCL 5BL-1 = | semmnz | |
| (*3-20 »BZpuH 3 Iibfn‘r rz : 8 = I
4 } i 4
| Q240675 _ Ly~ T ' l ' L6 srour
§ O I
| c7.00 I@ il oK o6 L7 2R L£e26 CLio Lesi |52 f
l i (@ 2 o 33 SR ol 33 .0l O E )
33.61}#43-2{ - = % =4 143 4 cra YCRIL YCRIG A TE RET
. vLT ] = = = =
| 2 o 1o EAGD 801 cir SRIS Lew
| “?; o St R e e Ve |
IF RET |" A RIO 10K Riz F il ! RS | sehne | T R34S R i
i - T SHIELD S SHIELD 225% = 2255?” i [
| - T ;
10%2 16 i
|T e T DSBIN
L0 RTH 15} L i
| - X CR4 %
CRT3 !
i r . £27 412 AMT
C52 CR3Y <RIS éﬁze dcag
i @‘M%z.zx%‘uk 1R %ﬁ?}f I.c?» §
1 : et = LA i
1,2,3,13,14, 1 N
I ‘ NOTE I'm @ N N lé‘,P;!S, 5, ——%—: GND
! = g5 i
RIT 2N4izZG
3 Re W (T QG- 0 A\ e hexs =, R ]
| NI ZH Oree Py ¥ CH.00 a7k |
1 (Cprey {—~na 5} ?————i—)R BeMHEIN -
GND (J—— 3,4,6,7, 8,13, = AM ONLY < R3Z R%8 o b 1 .
[ ABCDAHLNRS A R g K 47K L
é | = SHIELD ¢ 1
DB
DISABLE p .l Ra W @ > |

Q7
ZNGIE4

5

UNLESS OTHERWISE NOTED

LALL DECIMAL CAPACITORS ARE N pF

Z. ALL INDUCTORS ARE IN 1M
3 ALL DIODES ARE ING4S 4

1)

s e i iR

Figure 5.14 Second Mixer Board (1A4)

5-41




SUNAIR ASB-500

80400602060

Audio Board (1A3)

5-42



SUNAIR ASB-500

i

; 804006007H
2
+12 AR 5}
I e’ il
+1zuss+er-—u—~1 ¥ ot
CR2 <
LS Gy
i =E3
l o1
HZV 116 .
E TS U R2% éasa e
g 3; B 100 47 FTpH ;gg é E'J'tl)l é%‘aﬂ
i I—-m T SHIELD l .
| . 121*3 €3915.0 AGC
Leog ' Wl [
| = 150 2 RI3G ]
§ J:;.m :__{_san ) 1K &:’sg
1 - : 55 pce
o R8 rig Y
1 12X §|zx 12 RZ6 R3O R SRIE SRa S Reg 203 Re5 i <RT RTT waorLeeT b Ree Mah Lot Toeel 3 voLUME
12¥%, 560 2K SLER B4k S 1EK it 50 23k 8K, 2680]:21(’ 33K css cas 10K Io; ol |
| ®39 | CRB X 1 £ C?F‘L 00 I |
| 3.0l o | i 000 L
| i m}'ﬂ : %Ellzz = |
ATOW,
: ,_3@ oz 0t ,?5® @ ?Igg” AN cas Az W@ %
ot 2 4 G
! @ &l & R par= LN =
l s o af uze v —To, 70 ol | EhNee, (ASS @ &% Gy lees Leos '
| CA30BL (LDKS) - 1’ A (EFCN 0 =5 T .00 I
I @ W G629 6.8 ~] I .]. B> & GOOSL AUDIG
erz.ot u i C86
- I g g:" Ug- Rlzo To ¥
; Uip € jer . ] K 35 508 AUDIO
- 4 (-
I CA308G ] c3.0) il i
i 1 i
| e RS7 R60 a1 £3C ALDIO COMMON
o BIKS | $560 P CRBO? :
R7 Lcio ore RI2 ZR77 S RIS  R40 Ra? SRaG fcao o L e —+31 LocaL Aupio
AN A S % i & G R7Z R7a | o Srez RE7 RIZ3 <RI L < -
i 12K B?.Diazo izz i‘EGD 120K T68 O O 26.ER i{,sk'{ 01 20 56K JZK S4TR T .0t --.c%s |
1 L 4 L 1 L‘i |
= = i & 3 = = % = % & & N B !
7 t
i &8 i
I LK SIPETONE IN
4 A
xCR® Ay j’~:cg|9 i
3 ROZ 87 ' =
K59 Rel 2 RIZG +] caz =
RE Re? f% 25K %'5"" R Rad 27% T iz0 i
R Q3 R&Z _LC?G R734. RE6 R0z RiDL RH"? RiZ6
214 INAITS I.‘ZKI.Oi 3!20 720 27K §uK s oo R gﬁ.‘ﬁg i
3 = W Pt ;
] cou 150 )
il & Lo 2R
& 4
w3 o e | i L s Yors e
6B Iook | ik I |
D) s ] - = |
€3 CRIO €42 & CRiG [RI27 I IN4GZ4
usA ( RS waooa Gf_ 89 ED o b @i NGO+ 33K @ ! @] O @ 5
CA3086 £y op 3 80 i B form C B A uTe Q6 f
¢ael ADKS | czsdcru CR3ORS R"D ) ) THa 24
w,_l T8 Jimood squzncm iz o o |
= 4 LEVEL i
770 lL.e53
cz;wi.s , e ;
+ R, RWOT
LB cRiG
3& 18K 150 8z TS i
bR & +] + b |
: = + . B30 SRITH 058 o0 (05 <RIOB Rits SRUS RI6 Sri+H o CI7H €19 SRIBE RIBO
ANAd | oK Tk _Lc,an‘%zzx o8 S7K zzv\irnx =¥ 410 $12K T ForFes Sk i
% ]5(75, + LEVEL & L+ L = B, ~ L 4L 2 oL = H
7Ok R9§ ) T ) ) ) )
101 5948 3
1 S I 3 Sdetont our
@ 21
R3E 5 ’
Ly L ]
D% 4@ usc 220uH |
a — Ly14 mic
| NH124 3 1‘ =g fcoslz |
GND 513,05, A5 NOTE: : = 40 £
Rz (> REC & xiT UNLESS OTHERWISE SPECIFIED oL 2,4,6,8,13,8,D,E,
&7 O rec LALL DECIMAL CAPACITORS o . EHLLMPRS
Ri3 R AT e usb
560 24% O Z.ALL PIODES 1NA4KsS RS3 R39
/_\ aB 1R ie?.o

Figure 5.15 Audio Board (TA3)
5-43



Audio Board (1A3) Parts List

SUNAIR ASB-500

REF - .

SYMBOL DESCRIPTION Bgbali:y sakor DESCRIPTION Bytacy sEE DESCRIPTION iR STmoL DESCRIPTION PR,
a e Mot e PRS0 st 8040060055 3 Capecitar, 6.8 UF, 20 V, T348 (296780005 Cas Capacitor, 18 UE, 50 ¥, 196D 0274000008 Y] Rastator, 56 b, 107, 1/4 W 0174950004
& o tor 0.0} LE 25 ' et 0261420008 Ca4 Capusitor, 0.0% UF, 25 V, X5% 0281620008 <86 Capacitar, 0.1 UF, 50 V, X7R 0281510002 2 Resistor. 4.7 K, 5%, 1/4W Q70770001
G e 070 Us” 25 v e 0261620008 45 Capecitor, 0.01 UF, 25 V, X55 0281620003 gy Capacitor, 1 IF, 35 , 196D 0781560000 83 Resistor, 5.7 K, 5%, 1/4 W 0170770001
c e 00t L6, 28 V' a3 0281620608 C46 Capacitor, 68 UF, 15 V, T363 0296540005 Ceg Copacitor, 0.01 UF, 25 ¥, X55 0281620008 &4 Potentiomoter, 300 ohm, 20%, 1/2 W, PC Mount 0345980000
o o ror 22 UF. 15y, Taea 0281420008 a7 Capacitor, 22 UF, 15 V, T263 0296640001 <89 Capacitor, 0,01 UF, 25 V, X35 0281420008 RS Resistor, 470 ohm, 5%, 174 W 0184130009
& Ty R g pe. 00\ , 0296660001 48 Capaciter, €,01 UF, 25 V, X35 0281420008 €90 Capaciter, 0.01 UF, 25 V, X55 0281420008 RS Resistor, 1.2 K, 10%, /4 W 0181860007
& tor 0BT UE. 35\ Ceramie 0262930001 C4 Capacitor, .01 UF, 25 ¥, X55 0281620008 €9 Capasitor, 0.0) UF, 25 V, X55 0781620008 &7 Resistor, 2.2 K, 5%, 1/4 W 0178070009
ca copc'c!:or' 0.0 UF. 25V ,fi 0281620003 Cso Capacitor, 68 UF, 15V, 1368 0296540005 coz Capaeitor, 0.01 UF, 25 V, X55 0281620008 88 Resistor, 12 K, 10%, 1/4 W 0183180003
pod e o8] ARV xgs 0281420508 c31 Capaciter, 68 UF, 15 V, 7268 0294540005 €93 Capaciter, 0.01 UF, 25 V, X55 0281620008 R9 Resistor, 6.5 K, 5%, 1/4 W 0192190008
clo e 001 U 25 v xas 0281620008 c52 Capasitar, .47 UF, 50V, X5V, 70% (283370069 Co4 Capacitar, 0,01 UF, 25 V, X58 4261620008 &10 Resistar, 100 chm, 5%, 1/4W 0171180003
oh ot a0l U 29 P 0281620008 a3 Capaciter, 1 UF, 35 V, 196D 0281480000 cos Capaciter, 5,001 UF, 100 V, XSE, 10% 0282080007 811 Resistar, 4.7 K, 5%, 1/4 W Q170776001
cl2 C:F'-"‘:"::: .01 UF. 25 V' X38 023}‘520998 54 Capacitor, £.01 UF, 25 V, X585 0281620008 98 Cepazitor, 0.01 UF, 25 V, X58 0281620008 712 Resistar, 47 ohm, 10%, 1/4 W 0179340001
e Camaciter, 0.01 U 25 V' X238 PR 55 Capacitor, 6.8 UF, 20 V, T343 0295780005 €97 | Copaciter, 5 PF, 500V, 6281190008 | ' | RI3 Restitar, 560 chm, 5%, 1/4 W 183200004
i Catacitor 001 UF" 25V xa8 PEL A 56 Capucitar, 6,8 UF, 20 V, T34 0296780006 <RI Biods, Signal, Silicen 1MA454 0405270003 A14 Resistor, 10 chm, 5%, 1/4 Y 0177160004
cis Copaciior. 001 U" 25 v Xos 0 57 Capaciter, 68 UF, 15V, 1368 0296540005 CR2 Diade, Signal, Silicon }N4454 0405270003 R15 Resistar, 820 ohm, 10%, 1/4 W 4178210005
Cls o, 001 U 25 v X35 ogam 008 csa Capacitor, 68 UF, 15 V, T8 0296540005 CRI Diode, Hot Carrier 0405280069 R18 Resistor, 3.9 K, 10% 1/4 W 0178830003
cl7 Camacitor 0.01 UF 25 v xas 8;:"20008 ci9 Capaciter, 6.8, 20 V, 7368 Q296780006 CR4 Diode, Hot Corrier 0405280009 R17 Resistor, 1 K, 10%, 1/4 W $171560001
cla Canactior” 23 UF- 15, 1968 81620008 40 Nat Used <r5 Diode, Hot Carcler 0405280009 R18 Resistor, 12 K, 10%, /4 W £183180003
P O ettor! 0] U 28 s 0294540001 Cél Capacitor, 6,8 UF, 20 V, 1348 0296780006 CRé Piode, Hot Carrier 0405260009 a1% Reststor, 12 K, 1%, /4 W 0183180003
20 Cahacitor 0101 £ 25 v, X33 0281420008 62 Copacitor, 0.47 UF, 50 ¥, X5V, 20% (283370009 CR? Diade, Signal, Sillcon 1144454 0405270003 820 Resistr, 3.3 K, 10, 1/4 W 0170850007
a Coraaiter, 0.01 UF" 50 V' WeR. 20% oaaa00as 3 Cepaciter, 4.8 UF, 20 V, 1368 (296780005 kg Diode, Signal, Silicen 1M4454 0405270003 R21 Resistor, 470 chan, 5%, 174 W 2184110009
on Cobaciver, 0101 g 23 v X85" Ozp 790008 64 Capacitar, 15 UF, 50 v, 1960 (274000008 RS Diada, Signal, Sicen 1N4456 0405270003 R22 Resistor, 820 chm, 10%, 1/4 W 0178210005
a3 CGP"E.W' 001 G 92V Xk 02816 0008 | 1| ces Copacitor, 6.8 UF, 20 V, T8 (296780006 CR10 Dioda, Rectifier 1N4004 0405180004 223 Resistor, 120 ohm, W%, 1/4 W 0184550006
Cot o 0101 U, 8 v Wik 20% o2gie20008 | 1| ces Cepocitor, 48 UF, 15V, T368 0296540005 CR1T Diode, Rectifier IN4004 0405180004 24 Resistor, 47 chm, 0% 1/4 W 0179360001
a8 cft;,‘f’ 68 UE, 15V, Tadg gggggoooa I ocer Capacitor, 1 UF, 35 V, 196D 0281460000 CRI2 Diode, $ignal, Silicon 1N4454 0405270003 25 Resistor, 120 ohm, 10%, /4 W 0184550006
€2 c,f“c;.zr’ 8-89F, PC ML, G 1 0003 cag Copatitor, 4.8 UF, 20V, 1368 0296780006 CR13 Diede, Signel, Siticon INA454 0405270003 f26 Resistor, 12 K, 10%, 1/4 W 0183180003
o e 2 a Up 20 A 0200600” o9 Copacitar, 4.8 UF, 20 V, 1368 0296780006 CRI4 Diada, Signal, Siticon N4454 0405270003 R27 Resistor, 3.3 K, 10%, 1/4 W 0170890007
a8 NotUsed 0296786006 <70 Capaciter, 15 UF, 50 V, 194D 2274000008 Cris Diodo, Rectifier 1NA00H 0405 180004 w8 Resistor, 100 ohm, 5%, 1/4 W 0171130003
29 Copagitor, .01 UF, 25 V, X5% 0281620008 i Cepaciter, 8.8 UF, 20V, T368 0296780006 CR16 Diede, Rectifier 1NA004 0405180004 R29 Resistor, 100 ohm, 5%, 1/4 W 0171180003
() Comasirer, 68 UF, 15 363 az%sig o2 Copacitor, 160 LF, 20 V 9282230009 L1 Inducter, Molded, 22 UH, 5% 0850000005 30 Rusistor, 560 ohm, 5%, L/4 W 0183200004
[acH capadm., 15 g;' 50 V’ 1940 0274000%3 <73 Capacitor, 4,8 UF, 28 V, 1368 0296780006 L2 inductor, Molded, 33 UH, 5% 0659690004 R3t Resistor, 220 ohm, 109, 1/4 W 0171320000
a2 Capasitor, 0.01 UE, 25, X55 028162000 o4 Copasiter, 1 UF, 35 V, 196D 9281660000 13 laduetar, Molded, 22 UH, 5% 0650000005 R32 Resistar, 180 ohm, 10%, 1/4 W 0175220000
3z cumcim‘ 6.5 UF, 20 V. 1268 2%780003 <75 Copacitor, 0.01 UF, 25 v, X5§ 02815620008 L4 Inducter, Malded, 22 UH, 5% 0450000405 R33 Resistar, 100 ohm, 5%, /4 W 0171180003
i cfﬂc;,n,' 22 U, 15 v, 1368 329 ? cre Capacitar, 6.8 UF, 20 V, T368 0294780006 13 Inductor, Molded, 22 UH, 5% 0630000005 R34 Potentiometer, 20 ohm, 1%, 3/4 W, 20 Tuems 0346770009
5 Coitor, 007 UF. 25y s PP <7 Capacitos, 0,1 UF, 50 V, X7R, 20% 0281610002 L6 kductor, Molded, 47 UH, 5% 2652680003 R3S Resistor, 100 ohm, 5%, 174 W 2174180008
€% Camacitor, .03 UF" 25 V' X85 s opao <78 Capacitor, 22 UF, 15 ¥, 1368 0295660001 7 fnductor, Molded, 220 UH, 5% 0650500008 838 Resistar, 12 K, 10%, 1/4 W 0183180003
<7 Capasitor, .8 UF, 20 V. "vség ozwsogg o9 Capocitor, 6.8 UF, 20 V, T368 0296780006 Q1 Tramsistor, NPM, Silican 284124 0442010003 R37 Resistor, 1 K, 10%, 1/4 W 0175540001
c3a Cupocire; 6.8 UF' 20 V' Taca QDSETEO004 80 Mot iked Q2 Transistor, NPN, Silicon 2MN4124 04430100603 R38 Resistor, 1,5K, 1P, L4 W Q172470005
Ccae Canecitor, 15 UF, 50 V. 196D 027400000 cet Capacitor, 160 UF, 20 0282230009 Q3 Transistor, PMF, Silison 2N4126 0448020009 R39 Resistor, 100 ohm, 5%, 1/4 W 071120003 -
can e tor 0,01 UF 25V st6s PER e ca Copocitor, 22 UF, 15V, T368 0298460001 Q4 Tronsister, N-CH, FET 40673 0447450000 R40 Resistor, 22 chm, 10%, 1/4 W 0192690001
c4l cawc;,e,' 0.01 UF, 25 V' K58 0281 ezogg ca3 Capacitor, 0.01 UF, 25 v, X35 0281420008 Qs Transistar, NPN, Silicon 24124 0442010603 R4} Resistor, 5.6 K, 5%, 1/4 W 192210009
ch paciter, W51 LF, 25 Ve ca4 Capasitor, 0.01 UF, 25 V, X5§ 0281420008 Qs Transistor, MNP, Silicon 2N4124 0448010003

Capacitor, 4.8 UF, 20 Vv, T348 Q296780006 Q7 Transistor, N-CH FET 24303 0443930007
SUNAIR
SYMBOL ) DESCRIPTION PART 0. sYMboL DESCRIPTION PART NO. sxl}ngm, DESCRIFTION PART NO.
® RAZ Resistor, 560 ohm, 5%, 1/4'W G183200004 R84 Resister, 16, 0%, 1/4wW Gi71550001 R126 Rasister, 22 K, 10%, 1/4W 0172230004
R43 Resistor, 16 K, 0%, 1/4W 0170410005 R85 Resistor, 100 K, 10%, 1/4 W 170390004 RI27 Resistor, 3,3 K, 109, 1/4 W 0170890007
R44 Resistor, 1.5 K, 10%, /4 W 0172470005 RS Resistor, 33 K, 10%, 1/4W 177920009 R328 Resister, 10 K, 10%, 1/4W 0170410005
R45 Resistor, 15 K, 5%, L4 W OYRS700007 R87 Resistor, 5.6 K, 5%, 1/4 W ¢192210009 R29 Resistor, 330 ohm, 5%, 1/4 W 0170916008
Rd6 Resistor, 120 K, 10%, 1/4 W 0175100004 Res Resistor, 220 ohm, W%, I/4 W 8171320060 R130 Resistor, 1.2 K, 10%, 1/4W 0181860007
R47 Resistor, 10 ohm, 5%, 1/4 W 0177160004 RS9 Resistor, 680 ohm, 10%, 1/4 W 176630007 Ri31 Resistor, 47 K, 10%, /4 W 0171040008
R4S Rosistor, 270 ohm, 0%, 1/4W 0178450006 R9O Potentiometer, 10 K, 10%, 3/4 W, 15 Tums 4328450043 R132 Resfstar, 1 K, 10%, 1/4 W 0171540001
R49 Resistor, 270 chm, 10%, L/4W 0178450006 R91 Resistor, 1.2 K, 108, 1/4 W 2181850007 R133 Resistor, 4.7 K, 5%, 1/4 W 0170770001
R50 Restster, 100 ohm, 5%, 1/4 W 0171180003 R92 Resistor, 22 ohm, 10%, 1/4 W . 4192690001 R134 Resistor, 480 ohm, 10%, 1/4 W 0176630007
RS1 Resistor, i8I, 0%, 1/4W 0175720002 R¥3 Resistor, 15 K, 5%, 1/4 W 195700007 R135 Resistor, 47 ochm, 1085, 1/4 W Q179360001
RS2 Resister, 8.2 K, 5%, 1/4 W 01592070002 R94 Resistor, 10K, 10%, 1/4 W 6170410005 R136 Resistor, 10 K, 100, 1/4 W 0170410005
153 Resistor, 47 ohm, 10%, 1/4W 0179360001 R95 Resistor, 1 K, 10%, 1/4 W 173560001 R137 Resistor, 470 ohm, 5%, 1/4 W 0184110009
54 Resistor, 2.7 K, 10%, 1/4 W 2186570001 R%4 Resistor, 150 chm, 10%, 1/a W GE72IR0007 R138 Resistor, 1 K, 10%, 1/4 W 8171560001
#55 Retistor, 10 K, W%, /AW 9176430005 R97 Resistor, 1 K, 10%, 3/4 W 2173560001 R139 Resistor, 1 obhm, 10%, 1/2 W 039477000
836 Potentiomees, 500 ohm, 10%, 3/4 W, 15 furns 0338490078 R98 Resister, 10 K, 0%, 1/4W &170410005 T Transformer, Interstags 1-1 8040040704
RE7 Resistor, 8.2 K, 5%, 1/4W 0192070002 R9? Rasistar, 820 chm, 10%, (/4 W 178210005 12 Transformer, Bofonced Mod, 8040060605
/58 Patentiometer, 10 K, 10%, 3/4 W, 15 Turns 333490043 Ri00 Resistor, 5.4 K, 5%, 1/4W 03192210009 T3 Transformer, Audio, PC Moun? 0491660006
RS9 Resistor, 3.9 K, 1085, L/4 W (178830003 RIOY Resistor, 104 chm, 5%, 1/4W G171180003 U1 tntegrated Clreuit, Linear CA3084 0447950002
R&0 Resistor, 560 ohm, 5%, 1/4W (183200004 RI02 Resistor, 27 K, 10%, 1/4'W 81731200004 Uz Integrated Circuit, Linsor CA086 0447950002
Ré1 Resistor, 560 ohm, 5%, 1/4 W 0183200004 R103 Resister, 22 K, 10%, 1/4 W G172230004 [8x} Irtegeated Cirevit, Linear CA2086 Q447930002
R42 Resistor, 1.2 K, 10%, 1/4W 0181860007 RI04 Resistor, 33K, 10%, 1/4 W 0177920009 U4 Integrated Circuit, Linear CA3020 0444600001
R&3 Resistor, 5.6 K, 5%, 1/4W 0192210009 RLOS Resister, 5.6 K, 5%, 1/4 W GE92210009 353 Integrated Cireult, Linear CA3086 Q447950002
R&4 Reslstar, 1.2 K, 10%, 1/4w 0181840007 Rtos Resister, 2.2 K, 5%, 1/4 W 178070009 [¥7 integrated Circuif, Linear LM74ICN 103420028
R4S Resistor, 560 ohm, 5%, 1/4 W 0183200004 | Ri07 Resistor, B2 ohm, 10%, 1/4 W 01844610001 w7 integrated Cireuit, Linear CA3086 0447950002
Ré&E Resister, 680 ohm, 10%, 1/4 W 0174430007 R108 Resistor, 2,2 K, 5%, 1/4W 0378070009
R67 Not Ured Ri09 Resistor, 10 K, 10%, 1/4'W 370410005
R68 Resistar, 18 K, 10%, 1/4 W 0375729002 RI10 Potentiometer, 5 K, 10%, 3/4 W, 15 Turns 0338490086
Ré9 Resistor, 100 K, 10%, 1/4 W 0170390004 | Ri11 Resistor, 108 chm, 5%, 1/4 W 0171180003
&0 Resistor, 1K, 10%, 1/4'W 0171560008 R112 Reslstor, 470 chm, 5%, 1/4 W 0184110009
R7Y Resiztor, 3.2 K, 10%, 1/4W 0170890007 ° R133 Resistor, 22 K, 165, 1/4'W 0372230004
72 Resistor, 6.8 K, 5%, 1/4W 0192190008 R114 Resistor, 1 K, 1086, 3/4W 03171560001
%73 Resistor, 120 ghm, 10%, 1/4 W £186550006 R135 Resistor, 47 K, 10%, 1/4 W 0171060008
R74 . Resistor, 550 ohm, 5%, 1/4 W 083200004 R116 Potentiometer, 5 K, 1%, 3/4 W, 15 Turns 0338490086
&7S Resistor, 47 K, 10%, 1/4 W MFI060008 | RitY Resistor, 1.5 K, 10%, 1/4W 0172470005
k74 Resistor, 150 K, 10%, 1/4 W G176750002 | R1i8 Resistor, 470 ohm, 5%, 1/4W 0184110009
w77 Resister, 18 K, 0%, 1/4 W 0175720002 R1W9 Resistor, 4.7 K, 5%, 1/4W 0376776001
R78 Resistor, 6.8 K, 5%, 1/4W 0192190008 R120 Resistor, 27 K, 103, /4 W 0171200004
e Resistor, 220 ahm, 10%, /4 W 0171320060 i1 Rezistor, 22 K, 10%, 1/4W 0172230004
a0 Resistar, &80 ohm, 0%, 1/4 W 0174630007 R122 Reslstar, 470 K, 10%, 174 W 0180570005
R8I Resistor, 10 ohun, 5%, 1/4 W Q77160064 REZ3 Resistor, 12 K, 10%, 1/4W 0183180003
REZ Resistor, 350 chm, 10%, /4 W 0172730067 Rizd Resistor, 22 ohm, 10%, 1/4 W 0192490001
R8a Resistor, 1 K, 10%, 3/4 W 171360001 RIZ5 Not Used
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SUNAIR ASB-500

' REF SUNAIR
Mother Board (1ATA1) . ) , . SYMBOL. DESCRIPTION PART NO.

Mother Board Assy., ASB-500 8040070091 ! 7 R
Capacitor, 0.1 UF,50 V, XTR, 20% 0281610002 : T i ; .
Capacitor, 0.1 UF, 50 V, X7 R, 20% 0281610002 | ¢ :
Capacitor, 0.1 UF, 50 Vv, X7 R, 20% 0281610002
Capacitor, 0.1 UF, 50 V, X7 R, 20% 0281610002
Diode, Rectlfler, 1N4004 0405180004

Connector,
Connector,
Connector,
Connector,

PC, 15
PC, 15
pC, 15
PC, 15

Pin Female
Pin Femnaie
Pin Femaie
Pin Fernale

10034000335
1003406035
10434900386
1003400035

Connector, PC, 15 Pin Female 1003400035
Connector, PC, 15 Pin Female 10034000635
Connector, PC, 15 PIn Female 1043400035
Connector, PC, 15 Pin Female 1003400035
Connector, PC, 18 Pin Female 0753610001
Connector, RF, Subminlature p7537004800
Caonpector, RF, Subminiature 0753700400
Resistor, 7.5 ohm, 5%, 3W 4718950009
Resistor, 56 ohm, 20%, 14 W $4174290004
Connector, Power, 50 Pin Rect. 1003410006
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REF

SYMBOL DESCRIPTION PART ND.
Frent Ponel and Chassls Assy, ASB-500

Ct Copaciter, 470 UF, 50V 0280890001
C2 Capacitor, 470 UF, 50 V 0280890001
<3 Capacitor, 470 UF, 50 V 0280890001
C4 Capatiter, 0.1 UF, 100 V, 250 0244080003
s Capacitor, 470 UF, SOV 028089000+
Cs Capacitor, 0.1 UF, 106 v, 235U 0244080003
<7 Capocitor, 0.1 LF, 106V, Z5U (02440800G3
CR1 Diode, Rectifier, 1N4004 0405180004
F1 Fuse, MDL, 5 Amp, 32V 0858660008
# Paort of Mother Board Assy

B2 Connectar, RF, BNC 0754680002
3 Connecter, Mike Juck, 3 Cond, 0840560001
34 Connector, Headphone 4840850000
5 *, Connector, Power, 17 Pin Round 0754420000
EL) Connsctor, Powar, 2 Pin Round Q754540007
Kl Relay, SPST, 24 V, Power 06460040000
11 inductor, Power 8033117206
i2 Induetor, Choke Q363720000
Pl Cannecior, R, BNC 0744030005
P2 Conneetor, Power, 7 pin Rect, 0753530007
Rl Potentiometer 0346760063

RS

SUNAIR ASB-500

1 A4

.l—:igure 5.17 Front Panel (1A]A2)
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Figure 5.18 Filter Module with Sh?e[;i Removed

Figure 5.19 Filter Module Right Side View with Interface Board Removed



Wl
MATES WNITH

INTERFACE BOARD

SUNAIR ASB-500

' J3
£z :ﬁ?—@‘$ RF INfOUT
E3 l

INTERLOCK K =4 » A * Bl
TR RELAY H ;L _T_ " 47UH = 8040030072C
' Ce -+ c? + I
|| TowF 53%\02— LOWF opr ||
l - e | f
RERNTY O = = |
| : G |
2 -
| —0 | i
| I
| : | rr _'—_?‘”"_qmmm?ﬁ__“—_L——“”_—'—MF—_“"__WW“__—_ T T T
| ckz & S 1 1 Na7Aa |
l IN4004 | | ] ODD CHANNEL BOARD ASSY l
| T3 | i | :
BANDS P — | \ { I
| 3 ' ‘
| E2 BAND | El ' o
BAND! 5 — | i O— z3muz [~ C i
BAND2Z R —}
! J &
7
BAND 4. N — Eto | BAND3 | E3 @~ Fai
' | 4-6 MHE
| SIB
BAND & L —f (75 FRONT
EG BAND 5 of%
BANDS M ! Bl )
1
| IATAS IATAZ .
| INTERFACE . EVEN CHANNEL BOARD ASSY
BOARD 4] BAND 2 EZ
| O 34 Mz O
2 Wassse
' | E2 BAND 4 E4
lBVREG 4 — — O—1 eamnz [O
. 2541 10N
28VDC KA — AN ° RG
104 T
| gcr R3 A5 - + . WY
|, | TiN5200 - 100 3W e L
| i Jow |
¢ ES BAND & E6
| kS ! O m-iamnz [0
| [ o k) |
| $—jLmaaoTe Y ' .
—_—
| 3
[ AL CcT E:l;i'* *qu-l El
. TR oo k| sl Eeor
28VDC RTN 2,8 —} é TR ! L.l -
¥ ; E IATAY
! = | —2 1 $7 | |
| 5 = [RcvR PROT | Bt E5 ES
+12YDC REG 3,C —F b CR3 K2 —
[ e~ bas T ING0O4
; ; M.!EZ‘)O!?‘SO"& ¢ Bo—
2] w2 L c3 lca |es
| LM340T-12 ° l & VAR Y |
! l ( Jz
i +Lcw 3 *1.C9 Pl & RCV o
L T MORF PA '_0)5
D L
1} = ! oL
ACCBET F -4 . =
REFL PWR 4 -
aciyeer £ —

" GND -5 —'—-;i_

Figure5.20 Filter Asgembly (A7) -

5~50

T



Filter Assembly (1A7) Parts List

REF
SYMBOL DESCRIPTION Pitf:?rmg.
Power Amplifier Filter Assy., A3$B-50¢
Bl Maotor, 12 VDC, 96.7 /1 Gear, Red, 5024053508
c3 Capacitor, 1400 PF, 500 v 0286270405
4 Capacitor, 1960 PF, 5480 v 0286270005
cs Capacitor, 1000 PF, 560 v 0286270005
Cit Capacitor, 0.1, 50V, 20% 0281610002
CR3 Diode, Rectifier 1N4004 0405180004
CR4 Diode, Pin 0405430001
CRS Diode, Pin 0505440095
CRY Diode, Rectifier 1N5400 0403970008
32 Connector, RF, Subminiature 0753670003
J3 Connector, R¥, BNC UG -~ 1094 /U 0743740009
K2 Relay, DPDT, 12 v, Plug-in 3 A 1003410031
Pl Connector, RF, Submintature 0753740000
@1 Transistor, PNP, Silicon 2 N5875 1003400027
@2 Transistor, PNP, Sillcon MJE2901 1003410014
R1 Resistor, 56 ohm, 10%, 2W 0187210007
R2 Resistor, 0.25 ohm, 10%, 10 W 1303430015
R3 Resistor, 10 ohm, 5%, 3W DI63220000
R4 Reslstor, 1 ohm, 5%, 10W 01696800062
Ré& Reslstor, 20 chm, 10%, 1 W 0196090008
518 Switch, Wafer, Band Select 8040630503
51c Switch, Wafer, Band Select 8040030501
Ui integrated Circult, Linear LM3407T18 1003400019
974 Integrated Circuit, Linear LM3407T12 1003410022

Regulator Board (1A7AB) Parts List

REF SUNAIR
SYMBOL DESCRIPTION PART NO.
Regutator Board {1 AT AS)
Ci Capacitor, 1 UF, 35 V, 196D 0281660000
c2 Capacitor, I UF, 35 V, 1950 0281660000
el Capacitor, .01 UF, 25 V, X585 0281620008
c? Capacitor, I UF, 35 V, 186D 06281660000
cs Capacitor, 1 UF, 35 Vv, 196D 02815600300
c3 Capacitor, T UF, 35 Vv, 196D 0281560080
clo Capacitor, § U, 35 v, 196D 02B1560000
CRI Diode, Zener 1005040001
CR2 Diode, Rectifier, LMADDS 0405180004
Ji Connector, PC, 15 Pin Female’ 1003400035
K] Refay, 12 VDC, DPDT 1005090009
Ll Inductor, 47 UH 06545420003
RS Resistor, 16 ohm, 5%, 3W 0163220000
Sla Switch, Wafer, Motor Control 30400336068

SUNAIR ASB-500

Odd Channel Filter Board {1A7A3) 80401000714
T w,m:- o " ‘;"H Y Wﬁﬁgﬁv@ T
REF SUNAIR
SYMBOL DESCRIPTION PART NO.
Qdd Chonnet Filter Assy, A58~500
<l Copacitor, 680 PF, 500 V, DMI9, 2% 0282290601
c2 Capocitor, 750 PF, 500 V, DMI9, 2% 286990005
ca Copaeitor, 3500 PF, 500 V, DMi?, 2% 0281270007
C4 Capacitor, 240 PF, 500 V, DMI5, 2% 02811400046
s Capucitor, 3000 PF, 500 V, DMI?, 2% 0281210004
Cé Capecitor, 360 PF, 500 V, DMI5, 7% 6281140007
C7 "1  Copacior, 360 PF, 500 V, DMI5, 2% 5281160007
<8 Capecitor, 750 PF, 500 V, DMIY, 2% G2B0FFO004
o) Copacitor, 120 PE, 500 V, DMI5, 2% 0281180008
c1o Capecitor, 530 PF, 500V, DMIS, 2% 0281230005
cn Capueilor, 180 PF, 500 v, OMIS, 2% 0261090009
c12 Capacitor, 180 PF, 500 V, DMI5, 2% 6281050009
ci13 Capacitor, 360 PF, 500 ¥, DMI5, 2% 261140007
Ci4 Capocitor, 56 PE, 500 v, DMI5, 2% $282360000
Ci5 Copaciter, 250 PF, 500 V, DMI5, 2% 5281106004
L Inductor, Filter 1.87 UH OR/RED 8040100321
L2 inductor, Filter 2.76 UH OR/BLK 2040106305
L3 Inductor, Filter 0.98 UH OR/GRIN §040100356
L4 Inductor, Fitter 1,39 UH OR/YEL BO40100348
L5 inducter, Filter 0,41 UH OR/GRY 8040300381
L4 inductor, Filter 0,63 UH OR/BLU 8040100384
. L L2
1. 87 2.76 -
ATYYTY T _f
El O . . ’ O Ez BAND | (2-3MH3)
| ] 1
- . _LC,: ] lCB [
680 c2 1500 Ch 1000
T 750 1 240
i L3 Ly
28 139
_TYYTY L LAY
E3 O > » 4 OE4Y% BAND3I3 (Y- MH)
1t ] L. .{ 1_ o
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— prs = H
L5 LG ‘
] &3
LTYYTY T YT TY i
£ES O : ' ' OBl BANDS (9-13MH3)
! ] J_ I
iy i1 L3 i ()
Rilel iz RO v 250
I 80 I S0
NOTES:

i ALL CAPACITORS IN pF
Z ALL INDUCTQRS 1N ~H

Figure 5.21 Odd Channel Filter Sbcrd (1A7A3)
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SUNAIR ASB-500

SUNAIR
PART NO.

Q2BRIVO00E
0281090059
0281000060
0281060002
0282630007
0282660003
0281110000
0282630007
0281300604
0231140006
0258040009
0281150001
(0281100004
0281180008
0281200009
8040100333
8040100320
8040100356
3040100344
8040100372
8040100399

H—ﬁo EZ BAND 2 (3-HMHZz)
s
Is%o ;

I ALL CAPACITORS IN pF
L 2 ALL INDUCTORD InN =K

8040110076A
REF
SYMBOL DESCRIPTION
Even Filter Board Assy, A$B-500
et Capacitor, 750 PF, 500 V, DM19, 2%
L4 Copaciter, 180 PF, 500 V, DMIS, 2%
ca Capaciter, 1300 PF, 500 ¥, DMI12, 2%
<4 Capacitor, 560 PF, 500 V, DMI?, 2%
cs Copaciter, 510 PE, 500 V, DMIS, 2%
Cé Capacltor, 330 PF, 500 V, DM1I?, 2%
<7 Caopacitor, 75 PF, 500 v, DMiI5, 2%
;] Copacitor, 518 PF, 50¢ V, DMI?, 2%
cy Cepacitor, 250 PF, 300 V, DMI5, 2%
cio Copacitor, 240 PE, 500 V, DMIS, 2%
Chi Capacitor, 200 PF, 500 Vv, DMIS
c1z Capacitor, 35 PE, 500 V, DMIS, 2%
Ci3 Capacitor, 253 PF, 500 Vv, DM15, 2%
Ccl4 Cepaciter, 120 PF, 300 V, DMI5, 2%
Ci5 Lapaditer, 150 PF, 500 V, DMIS5, 2%
i1 Inducter, Filter 2.0% Ul OR/BRN
12 Inducter, Filter .41 UK OR/BRN
L3 inducter, Filter 0,98 UH OR/GRM
t4 Inductor, Filter 0.63 UK OR/BIU
] Inducter, Filter C.48 UH OR/VIO
é Inductor, Filter G.33 Ut OR/WHT
L L2
2.09 e
YL ATYTYTY
El O ' 4 : » 1
l || l I
Cl 3
) 2 [¥ats) [
I?s - I : -
L3 Lir
.38 63
YY"
£3 ' 4
_L ¢ |
Clo &
330 <7 510 <9
:l: 15 I 250
L5 L&
P 33
5 O » ‘
N e g Y
b C1Y 11 Ci3 [
200 iz 250 Ciy
29 I ¥
NOTES!:

Figure 5.22 Even Channel Filter Board (1A7A2)
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SUNAIR ASB-500

NOTES: Unless otherwise specified -
1. Al resistors are 1/4W26%; Resistance values are in ohms,

.2. Capacitance values are in picofarads,

3. All diodes to be type 1N4454,
4, Inductance values are in microhenries.

80401200718
80401202088
. R1 ) .
z2K CRY R3
ZW iING454 H
FROM FILTERS Et O AN v * »l I ANAN O Ee  ALC (VIDETECTOR QUTPLT
Rz (o] . er?. -
A | 270 440 150
) /2w
: Cc8
| ZPF
% R4 o : i1
| 2,7K CR3 22UH
2N ING454
PN » I » » l (Y Y Y Q) E4% ACC DETECTOR OUTPUT
R% c3 CRr2 Cu
&80 o] [ENTNATECN) O1UF
V2w
" a
. Cy L2
oescrirrion By 28 ZMH
ALG/ACE Detector Assy. AS8-500 BVl YN OE5 RUFL PWR DETECTOR OUTPUT
c: Copacitor, 440 PF, 25 V 0295450004
<2 Capacitor, 150 PF, 500 V, DM15, 5% 0274980002 1 - CR4
ca Cepacitor, 10 PF, 500 V, DMIG . 0259830002 o : INA4G 4
c4 Cepacitar, 0.0 UF, 25 V, X33 0281526008 | " .
<5 Copacitor, 2-8 PF, 200 V, NPC 0284300004 !
<t Copacitar, 120 PF, 500 V, DM15, 5% 0289850002 !
<7 Capaciter, 0,1 UF, 30 v, X7R, 26% 0281510002 °
€8 | Copacitor, 2 PF, 500V 0259710208 | ¢ 1 R6 el =7
CRI | | Diods, Signel, Silicon iheeasd 0405770003 ico izo Gl UF
CR2 ' § i Diode, Signal, SHlicon 1N4554 ; . - 0405270003 I
CR3 « Dicde, Signal, Stlicen IN4454 . 0405270062
;. CR4 Diode, Sigacl, Silicon 1NA454 * 0405270003 — —— e GROUND
Pl inductar, Molded, 22 UM, 5% 650000065 [ . . - . -
P12 tnducter, Molded, 2000 UH, 5% 0653590008 4
D RL 1 Resister, 2.7 K, 0%, 2 W . 0195940008
B2 Resistor, 270 ohen, 10%, 4/4 W } 0178450006 E2 Ot -4 -
R3 Resistor, § K, 0%, 1/4W D17E560001 TO RF = -
e Resistor, 2.7 K, 10%, 2W 0195940008 CONNECTOR
RS Resistor, 480 ohm, 10%, 1/2 W | B167500007 ~
RS Resistor, 100 ohm, 5%, 1/ W 0171180003 - J3 1?.3 1
Ti Transformer, Current ' 5024055608 _L -

Figure 5.23 ALC/ACC Board (1A7A4)
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Interface Board (1A7ZA1) Parts List
SUNAIR
SW?&EE:OL RESCRIPTION PART NO.
interface Boord Assy, ASB-500 BO4G020093
<1 Mot Used
Cc2 Mot Lsed
3 Copasitor, 68 UF, 15 V 1348 0296540005
c4 Capactrer, 47 UF, 20 V, 196D 0281700001
5 Capaciter, 68 UF, 25 V, 1368 0282150005
Cér Capoeiter, 68 UF, 25 ¥, 7368 0282150005
cy Capasiter, | UF, 30 V, 198D 0280910002
<8 Capaeiter, 1 UF, 50 V, 1980 0230910002 -
co Copacitor, 3.01 UF, 25 V, X558 0283620008
<10 Capeciter, 4,01 UF, 25 v, X§5 0281620008 C
cil Capacltor, 8,01 UF, 25 V, X55 0281620008
Ciz Capaciter, 0,01 UF, 25 V, X85 . 0281620008
ca Copacitor, $.01 UF, 25 V, X55 0281620008
4 Capeciter, 0,01 UE, 25 V, X585 £281520008
<R Diode, Rectifier, IN4OD4 0405180004
CR2 Diade, Signol, Silicon, 1N4454 405270003
CR3 Diode, Rectifier, IN4004 0405180004
o4 Diode, Rectifier, |N4004 . 0405180004
GRS _ Diode, Signel, Silicon, 1N4454 ! 0405270000
RS Diode, Ractifier, IN40G4 i 0405180004 i
Fi- " Fuse, AGC, 5Amp, 32V ' ' 0848960000
K1 Refey, 4 PDT, 12 V, Sensitive Q666640009
K2 Reley, SPDT, 24 V, Read 1003400061
11 Inductor, Moided, 150 UH, 5% 04659190001 o
] Transistor, N-CH, FET 24303 U443930067
Qz Transistor, PNP, Silicen, 2N4124 0448020009
Q3 Teansistor, NP, Silicon, MPSU45 0448570009 :
Q4 Transistor, NPN, Siitcon, MJE26C 0448530007
Qs Transistor, MPN, Siticon, 204124 0448010003
Qs Transistor, NPN, Sificon, 204124 Q448010062 !
Q7 Transistor, MNPM, Silicon, 24124 0448010003
Qs Transistor, NPN, Siilcon, 2N4124 0448010002
Qg Transistor, DNPN, Sijicon, 21MN4124 Q4480100062
R} Mot Used
82 Not Used
R3 Not (Bed
R4 Potentiometer, 2 K, 10, 3/4 W, 15 turns 0338490060
RS Resistor, 4.7 K, 5%, L/4 W 0170770081
R& Resistor, 1.5 K, 10%, /4w . Q72470003
7 Resistor, 820 ohm, 10%, 1/4 W . 8178210005
Ra Resistor, 3 K, 1075, 1/4 W $17156000%
R | Resistor, 3 K, 10%, 174W - -} 0171560007
RIG Resistor, 100 chm, 5%, 1/4 W 0171180003
R11 Resistor, 22 K, 10%, /4 W 0172230004
Ri12 Resistor, 2.2 K, 5%, /4 W 017807000%
R13 Resistor, 1 M, 10%, 1/4W OE70850006 ‘
R14 Resistar, § K, 10%, 1/4W $17156000¢
R1S Resistor, 47 ohm, 10%, 1/4 W 0179360001 ‘
R1é Resistor, 220 ohm, 10%, 1/4 W 0171320000 i
R17 Resistor, 18 K, 10%, 1/4 W . 0175720002 |
18 Resistor, 22 K, 10%; 1/4 W 0172230004 i
R19 Resistor, 2,2 K, 5%, 1/4W . 017807000% ;
820 Potentiometer, 10 K, 10%, 3/4 W, 15 Turrs 0338490043 !
R21 Resister, W K, 1/4 W 0170410005
x22 Resistar, 2.2 K, 5%, 1/4 W G178070009
R23 Resistor, 3.3 K, 107, 1/4 W QEF0890007
224 Resistor, 22 ohm, 107, 1/4 W $192460001
R25 Resistar, 22 ohm, 10%, 1/4 W (192450001
R26 Resistor, 1.2 K, 10%, /4 W 0181850007
27 Resistor, 68 ohm, 10%, 1/4 W 0187960003
R28 Resistor, 10 K, 109, 1/4 W 0170410005 :
R29 Resistor, 1K, 10%, 1/4 W 0171560001 :
R30 Resistor, 1 K, 10%, 1/4W 0171560003 :
R Resister, 27 ohm, Wh, 1/4 W G172590001
RT " Resistor, 5 € Ar250C” T “1061 34000

e
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Figure 5.24 Interface Board (i.A7A¥)
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RF Power Amplifier (1A2) Parts List

SUNAIR
SYMBOL DESCRIFTION PART NO. s¥MBOL DESCRIFTION PART NO.
Powet Amplifier Assy, ASB-500 L5 Choke, RF 5024030702
o] Mot Used L Inducter, Molded, 2.7 UK, 5% 0652180001
C2 Capaciter, 0.0 UF, 50 V, WiR, 20% 0281730008 L7 Inducter, Moided, 2.7 UH, 5% 0452160001
3 Capaciter, 0,01 UF, 50 V, W3R, 20% 0281730008 Qi Tranststor, NPN, Silicen 28866 0448140004
C4 Capaciter, 0.0022 UF, 200 V, Z5F, 10% 0272780006 a2 Transistor, MPM, Silicen 2M3864 0448140004
= Capaciter, 00022 UF, 200 V, Z5F, 10% 0272780606 Qs Transistor, NPN, Silicon PT4619 0448150000
o] Capacitor, 1 4F, 50 v, 198D 0280910002 Q4 Transistor, MPN, Silicon PT6619 - 0448150000
< Capaciter, 1 UF,' 50 V, 198D 0280910002 Q5 Transistor, MNPN, Silicon, RF Power 0448170001
ce Capaciter, 1 UF, 50 V, 198D 0280910002 Qs Transistor, NP, Siticon, RF Powsr 0448170003
C? Capaciter, 1 UF, 50V, 198D 0280910002 Q7 Tronsister, #NP, Silicon 2MN424% 0444780006
clo Capacitor, 0,01 UF, 30 V, W3R, 20% 0281730008 Rl Resister, 10 ohm, 5%, /4 W 9177160004
Ch Capaciter, 0.01 UF, 50 V, W5R, 20% 0281730008 | ' | Re Resister, | K, 160, /2 W 0167480006
ciz Capacitor, 0,01 UF, 25 V, X5% 0281620008 | < | Ra Resistor, 82, 0%, /6 W 0184810001
Cci Capaciter, 0.1 UF, 50 vV, X7R, 20% 02814610002 Rd Resistor, 330 ohm, 3%, /4 W 9170910008
cH Capacitor, 0.1 UF, 50 V, X7R, 20% 0281610002 &5 Resistor, 330 ohm, 5%, 1/4 W 0170910008
Cis Capacitor, 47 UF, 5¢ v, CL&3B 0245750002 Rd Resistor, 10 chm, 5%, /4 W Q1771860004
Cl6 Capacitor, 1UF, 58V, 196D 0260910002 R7 Resistor, 10 chm, 5%, 1/4 W 0177160004,
cr7 Capaciter, 0.01 UF, 250 V, Z5R, 10% 0230950004 R8 Resistor, 22 chm, 0%, 1/4 W 0192650001
ci8 Capacitar, 0,01 UF, 50 V, X7R, 20% 02815610002 Ry Resistor, 300 ohm, 5%, S W 0161140009:
o] Capociter, 1 UF, 50 v, 198D 02809 19002 RI0 Resistor, 820 chm, 10%, 1/2 W 0175600007
cae Not Used RII Reslster, 1K, 1%, 1/2W 0167480006:
21 Copacitor, 125 UF, 3V 0266020003 R12 Resister, 820 chm, 10%, 1/2W QVI5800007
Cc22 Not Used . R13 Resister, 1 ohm, W®6, 1/2W 0194770001
<23 Capaciter, 0.1 UF, 50 V, X7R, 20% 0281410002 R4 Resistor, 1 ohm, W%, 1/2W 194770001
C24 Capaciter, 0.1 UF, 50 V, X7&, 20% 0281610002 R15 Resistor, | chm, 10%, }/2 W 0154770001
C25 Capasitor, 47 UF, 20 vV, 196k 0281706001 Rle Resistor, 1 ahm, 10%, 1/2W 0194770003
€26 Capacitor, 0.001 UF, 250 V, X5R, 10% 0286260000 Ri7 Mot Usad ;
o7 Capacitor, .22 UF, 35 V, 7368 0283510005 R18 Resistor, 1 K, 10%, 1/2W 0167480006,
28 Copacitor, 47 UF, 20 V, 196D 0281700001 19 Resistor, 3.3 K, 5%, L/2W 0184050008
c29 Capacitor, 3 UF, 50V, 198D 0280910002 &20 Resistor, 3.3 ohm, 10%, 1/2W 0186050003
iy Capacitor, 22 PF, 500 V, CD13, 2% 0050025 . &21 Resisior, 50 ohm, 10%, 30 W 0193240009 .
3 Copacitor, 18 PF, 500 V, DMI0, 5% 0260300004 R22 Resistor, 39 chm, 10%, 1/2 W 0145920009
CRI Clode, Signal, Sificon 1M4454 0405270003 23 Potentiometer, 10 ohm, 5%, 1/2 W, PC Mount 0344380004 |
CR2 Diads, Rectifier 1M4004 0405180004 L] R4 Resistor, 0.1 chm, 10%, 15W 0193388004 |
CR3 Diade, Rectifier 1N4004 0405180004 R25 Resistor, 470 ohm, 10%, 1/4 W 0172610001
CRa Diede, Signal, Silicon 1M4454 0405270003 826 Rasistor, 10 ohm, 10%, 2W 0163840008 ;
J Cennector, RF, Snop-on 1000176032 RZ Resistor, 10 ohm, 10%, 2W 0163840008 |
J2 Connector, RF, Snap-on 1000170032 R28 Resistor, 30 ohm, 10%, 2W 0343846008 |
J3 Connector, Power, 7 Pin Roct, Q753550000 R2% Resistor, 10 ohm, 10%, 2W 0163840008
L1 Inducter, Moldad, 22 UH, 5% 0650000005 ®30 Resistor, 150 ohm, 10%, 1/4 W 0172730007 !
12 Induetor, Molded, 6.8 UH, 5% Q669210002 R31 Resistor, 5.1 K, 5%, 1/2W 183700007
i Choke, RF 5024030605 R32 Rasistor, 470 ohm, 109%, 1/4 W Q172410001 ]
14 Inducter, Moldad, 2.7 UH, 5% 0452180001 i
N ;
. H
RE SUNAIR ;
v DESCRIPTION PART NO. |
R33 Resistor, 2.7 K, 10%, /4 W 0186470003
R34 Resistor, 2.2 chm, 10%, /2 W 0178690007
R35 Resistor, 2.2 ohm, 10%, /2 W 0178650007
TI Tramformer Input 5024030401
T2 Trensformer, Interstage $024030308

¥ .
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SUNAIR ASB-500

80400500754

LI
22

L& 330
2.7 V4W

N

2N3866
R3
82
iINPUT . + %3
T
44

IN4454 57 I330
W

R2
K |+
c7 R8
10 22
ct Ir A

0 %
%3 J-* CR2 35"090 C}Iglf cR3Y R2 _]ICZE
. IN4OO4 0 T 4l 50 125
; o0 /1; IN4004 | 2O ; s
/7[/—) €20
Ol
UNLESS OTHERWISE SPECIFIED : 3, UNUSED DESIGNATORS :
| ALL—-RESISTORS IN OHMS, | W RI7

~CAPACITORS IN PF 4, \S/CS}LTA‘;ES:,\(?E GIVEN WITH XMTR KEYED IN

~INDUCTORS IN UH oo AT ION

—DIODES ARE IN4454

2. PREFIX ALL DESIGNATORS WITH 1A7AI

Figure 5.25 RF Power Amplifier (1A2)
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Display (2A2) Parts List

Decoder (2A1) Parts List

REF .
SYMBOL DESCRIPTION ;f;‘-?:‘%
Printed Circuit Bourd Ditplay Assy, SCU-80 $0332400%1
Ct Capociter, 0.1 UF, 50 v, X7R, 20% 0281610002
c2 Capacitor, 0.1 L¥, 30V, X7, 20% 0281610002
Ri Resistor, 120 chm, 10%, 1/4 W 03184530006
ui Digde, Led, 7 Segment, Hi int. 1001260015
374 Dicde, ted, 7 Segment, Hi Int, 1001260015
U3 Diode, ted, 7 Segment, Hi Int. 1001240015
ud Olede, Led, 7 Segmeat, Mi Int, 1001260015
us Ojcde, Led, 7 Segmeant, Hi jnt, 1001240015
U Dicde, Led, 7 Segment, Hi Int. 11001260015

4
5
:‘«%

R gt

rrer

NI

9999950

|l - sosticteste,

8033230207C

S ]
ht!r}atfgg’ L2

s
[

93

Lk b

REF SUNAIR REF SUNATR REF ) SUNAIR
SYMBOL DESCRIFTION PART NO. SYMBOL DESCRIPTION PART NO, SYMBOL, DESCRIPTION PART NO.
Decodar Assy, ASB~500 2032230096 4 Mot Used Ra5 Resistor, 120 ohm, 10%, 1/4 W 0186550006
] Capecitor, 68 UF, 15 V, T248 C294540005 7 Connecter, PC, 12 Pin Femaie 0754760004 R37 Resistor, 120 ohm, 10%, 1/4 W 0186550004
<2 Capacitor, 100 UF, 20 v G28223000% 18 Connector, PC, 12 Pin Female 0754760004 R38 Resistor, 320 ohm, 106, /4 W 0184550006
<3 Capacitor, 0.0F UF, 50 V, WSR, 26% ©281720008 Ql Transister, BT, 20842646 0448340003 R3% Rasistor, $20 ohm, 1084, L/4 W 0186550006
o Capacitor, 0.0 UF, 50 V, WSR, 20% 9281730008 Q2 Transistor, NPN, $i,, 2N4124 0448010003 R40 Resistor, 120 oha, 10%, 1/4 W 0186550006
s Capacitor, 0.01 UF, 50 v, W3R, 20% 0281730008 Q3 Tronsistor, PP, $i,, MPS-AL3 0448450002 8’41 Resistor, 120 chm, 10%, 1/4 W 0186550006
Cé Capacitor, 0.01 UF, 50 V, W5R, 20% 0281730008 Q4 Transister, MPIM, Si., 24124 0448010003 R42 Resistor, 120 chm, 10%, 1/4 W 01846550006
<7 Capaciter, 0,01 UF, 50 V, W3R, 20% 0281730008 Qs Transister, NPN, $i,, 2N4124 0448010003 R43 Resistor, 120 chm, 107, 1/4 W 01846550004
g Caopaciter, 0.01 UF, 50 V, W5R, 20% 0281730008 Qé Transistor, NPN, 5i,, 2N4124 0445010003 R44 Resistor, 120 chm, 10%, 1/4 W 0186550006
9 Copacitor, 0.01 UF, 50 V, W5R, 20% 4281730008 R1 Resistor, 10 K, 10%, 1/4 W 0170410005 R45 Resistor, 120 ohm, 10%, 1/4 W 0186550004
cio Copacitar, 0.01 UF, 50 V, W5R, 20% 0281730008 R2 Resistor, 8.2 K, 10%, 1/4 w 0181620006 R4 Resistor, 120 ahm, 10%, 1/4 W 0186550004
cn Copacitar, 6.01 UF, 50 V, W5R, 20% 0281730008 3 Resistor, 2,2 K, 5%, /4 W 0178076009 R47 Resistor, 120 ohm, 10%, 1/4 W 0386550004
<R Capaciter, 6.01 UF, 50 v, W5R, 20% 0281730008 R4 Resistor, 2.2 K, 5%, /4 W 0178070009 R48 Resistor, 120 ohm, 1095, 1/4 W 0186550004
€13 Capacitor, 8.01 UF, 50 V, W3R, 2(% 0281730008 = R Resistor, &8 K, 10%, 1/4 W 0173520004 R4 Resistor, 120 ohm, 10%, 1/4 W G184550004
Cl4 Capaciter, 0.01 UF, 50 V, W5R, 20% 03817230008 Ré Nat Used RS0 Resistor, 120 chm, 10%, 1/4 W G184550006
€15 Capacitor, 8.01 LF, 50 Vv, WSR, 20% 0281730008 R7 Resistor, 10 ohm, 10%, 1/4W C177140064 51 Resistor, 120 ohm, 10%, 1/4 W Q184550005
Cl6 Capacitor, 0,01 UF, 50 V, WSR, 20% 0281730008 R8 Resistor, 10 K, 10%, 1/4 W G170410005 RS2 Resister, 120 ok, 10%, 1/4 W 2184550006
ciy Capacitor, 0,01 UF, 56V, W5R, 20% 081730008 &y Rezistor, ¥ K, 16%, 1/4 W 0171580001 53 Resistor, 320 ohm, 10%, 1/4 W 0184550006
cig Capeciter, 0.01 UF, 50 V, W5R, 20% (281730008 R10 Resistor, 4.7 K, 5%, 1/4 W 8170776001 R34 Resistor, E20 ohe, 0%, L4 W 0186550008
ci¢ Capacitor, 0,01 UF, 50 v, W5R, 20% 0283730008 /Y Rosistor, 4.7 K, 5%, /4w GI70770601 RSS Resister, 120 ohm, 0%, 1/4 W 0186550006
C20 Capacitor, 0.01 UF, 50 V, WSR, 2084 0283730008 R12 Resister, 5.6 K, 10%, 1/4 W 0183040008 RS6 Resistor, 120 chm, 10%, 1/4 W 0186550004
2 Capacitor, 0,01 UF, 50 V, W5R, 20% 0281730008 R13 Resistor, 5.4 K, 16%, 1/4 W 0183040008 RS7 Resistor, 120 ohm, 10%, 3/4 W 0184550006
c22 Capaciter, 0,6} UF, 50 V, W5R, 20% 0281730008 14 Rasistor, 5.6 K, 10%, 1/4 W 0183040008 R58 Resistor, 120 ahm, 10%, 1/4 W 0186550006
c23 Capacitor, 0.01 UF, 50 V, WSR, 26% 0281730008 R15 Resistor, 5.6 K, 10%, 1/4W 0183060008 RS9 Resistor, 120 chm, 10%, L4 W 01865500046
C24 Capacitor, 0.0F UF, 50 V, W5R, 20% 0281730008 | R14 Resistor, 5.6 K, 10%, 1/4 W 0183040008 REQ Resistor, 120 chm, 1076, 1/4 W 01865500606
Cas Copacitor, 0,01 LF, 50 v, W5R, 20% 0281730008 Ri7 Resistor, 5.6 K, 10%, 1/4 W 0183060008 R&1 Resistor, 120 ohm, 1%, 1/4 W 0186550006
C26 Capaciter, 0.01 UF, 50 V, W5R, 20% 4281730008 Rig Resistor, 5.6 K, 10%, 1/4 W 0183060008 #42 Resistar, 120 ohm, 10%, 1/4 W 0186550006
CRl Bieds, Signal, $H., IN4454 0405270003 Ri9 Resistor, 5.6 K, W%, /4w 0183060008 R&3 Resistor, 120 ohm, 106, 1/4 W 0186530004
joliv4 Dode, Rectifier, IN4004 0405180004 R20 Resistor, 5,6 K, 07, 1/4 W 0183640008 s1 Switch, Multiple Pushbution
o] Diode, Signal Gem,, 1N270 (0405510004 R2# Resistor, 5.6 K, 0%, 1/4 W 0183060008 52 Swirch, Multipte Pushburon 1
R4 Diode, Signal Germ., 1NZ7F0 0405510004 R2Z Resistor, 120 chm, 109, 1/4 W 0185550006 53 Switch, Multiple Pushburton 8033231009
CRS Disde, Signol Germ., 1N270 0405510004 R23 Resistor, 120 ohm, 10%, 1/4 W 0184550004 S4 Switch, Multiple Pushbutton J’
CRé Dicde, Signal Germ., 1N270 0405310004 R24 Resistor, 120 ohm, 10%, 1/4 W 0184550004 55 Switch, Muitiple Pushbutton
cr? Diode Signal Germ., 1N270 04055 10004 f23 Resistor, 120 ohm, 10%, 1/4 W (0186550004 Ul 1C. Bigitl 0448560003
Bsl Lamp, Wire Tarm, T-1, Clear 0842330002 : R24 Resislor, 120 ohm, 10%, 1/4 W 184550006 Uz i, D:g:ml 0448560003
DSZ .| Lomp, Wire Term. T-1, Clear 0842330003 | k27 Resistor, 120 ohm, 16%, 1/4 W 6186550006 L3 1. Digital 0448550003
D83 Lamp, Wire Term, T-1, Clear 0842330003 R28 Resistor, 120 ohm, W0, 1/4W Q184550006 823 iC. ﬁl-gf!c' 0448540003
D54 Lamp, Wice Term, T-1, Clear 0842130003 R29 Resis!or, 120 chm, 1%, 1/4 W 0188550006 us o Dl‘gi!OI 0448565003
D35 Lamp, Wire Term, T-3, Cleor 0842330003 R30 Resister, 120 chm, 14%, 1/4 W 0186550004 us iC, Digitel 0448540003
N Coanector, PC, 16 Pin Male 8033233101 R33 Resister, 120 ohm, 10%, 1/4 W 0186550006
a2 Connecter, PC, 5 Pin Male 3033235403 Raz Resistar, 120 ohm, 10%, 1/4 W 0186550006
F] Connectar, PC, 14 Pin Male 8033235304 233 R“[“‘"f 120 ohm, 10%, 1/4 W 0186550006
m Cannector, PC, 14 Pin Male 8033235209 R34 Resistor, 120 ohm, 0%, 1/4 W 0188550004
J5 Not Lhed
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SUNAIR ACU-150D

SECTION I

GENERAL INFORMATION

1.1 SCOPE

This manual contains information neces-
sary to install, operate, maintain and
repair the ACU-150D High Speed Digital
Antenna Coupler.

1.2 DESCRIPTION
See Figure 1.1
1.2.1 GENERAL

The ACU-150D is a high quality remotely
controlled antenna coupler, capable of
matching a wide variety of antennas over
the frequency range of 2.0000 to 17.9999
MHz, The unit is designed for use with
the ASB-500 system.

Operation of the ACU-150D requires only
the initiation of a “TUNE" command. When
tuning has been completed (minimum VSWR
of the antenna at the selected frequen-
cy), the green XMIT/READY Lamp on the
control panel indicates the transceiver
is ready for use. The ACU-1500 contin-
uously monitors the antenna VSWR when
transmitting. If the antenna becomes de-
tuned during operation (VSWR exceeds
2.0:1), the TUNE/FAULT Lamp will 1light
on the control panel and the operator re-
peats the tune cycle.

1.2.2 ASSEMBLIES
1.2.2.1 Chassis Assembly 3Al

Provides the regquired mounting surfaces
for the various electrical and mechanical
components. The Motherboard 3A1Al serves
as the interconnect for all assemblies.

1.2.2.2 Computer Board 3A2

This assembly contains the microproces-
sor responsible for the operations and
functions of the ACU-150D,

1.2.2.3 Comparator Board 3A3

This assembly contains the anaiog inter-
face circuitry used to process the detec-
tor inputs to the microprocessor,

1.2.2.4 Detector/Pad Assembly 3A4

The Detector Assembly 3A4A1 contains the
magnitude, phase and VSWR detectors. The
Pad Assembly 3A4A2 plugs into the Detec-
tor Assembly and protects the transmitter
from impedance variations during the tun-
ing cycle.

1.2.2.5 RF Assembly 3A5

The two boards comprising the RF Assembly
are the RF Input Board 3A5ALl and the RF
Output Board 3A5A2. The boards contain
all of the binary variable elements in
the antenna matching network.

1.3 SPECIFICATIONS

1.3.1 GENERAL

FREQUENCY RANGE: 2.0000 to 17.9999 MHz
RF INPUT POWER: 100 Watts PEP

INPUT IMPEDANCE: 50 ohms, non-reactive
DUTY CYCLE: Continuous

TUNING TIME: Typically 2.5 seconds first
tune, 1.0 seconds or less from memory

TUNE POWER REQUIRED:
delivered

25 Watts RF

TUNE ACCURACY: 1.2:1 VSWR Typical

REMOTE CAPABILITY: Up to 250 ft. from
transmitter

POWER INPUT: 27.5VDC + 10%-20%, 1 amp
max imum
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WEIGHT: 8.5 Ibs (3.825 kgs)

SIZE: (INCHES) 6.88H X 5.80W X 12.11D
(CM)  17.48H X 14.73W X 30.750

1.3.2 ENVIRONMENTAL

TEMPERATURE: Operating: -55°C to +70°C
(RTCA/DO-160A Category B)

HUMIDITY:
Category A)

+95% at +50°C (RTCA/DO-160A

1.4 EQUIPMENT SUPPLIED

High Speed Digital Antenna Coupler, ACU-150D

Iinstallation Kit
Mounting Plate Assembly

Installation and Operation Manual

6-2

SHOCK: 66 in all planes, 15G crash safety
VIBRATION: 0.20" DA, 5 Hz to 14 Hz
0.02" DA, or 2G peak, 14 Hz to 44 Hz

3G peak, 44 Hz to 2 KHz

(RTCA/DO-160A Category J & Y)

ALTITUDE: 35,000 ft. (RTCA/DO-160A Cate-
gory C)

SUNAIR PART NUMBER
8064200296
8064200598
8064202591
8064200407
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€———MOTHERBOARD 3A1A1

€———RF OUTPUT BOARD 3A5A2

—RF INPUT BOARD 3A5A1

—FRONT PANEL

- FIGURE 1.1 ACU-150D MAJOR ASSEMBLY LOCATIONS
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SECTION II

INSTALLATION

2.1 POWER REQUIREMENTS

The ACU-1500 is designed to operate from
a nominal 27.5 VDC +10%-20% source. The
input 27.5 VDC should be supplied by the
companion transceiver so the antenna
coupler power will be turned off when the
transceiver is turned off.

2.2  INSTALLATION CONSIDERATIONS AND
MOUNTING INFORMATION

The satisfactory operation of the equip-
ment will depend upon the care and thor-
oughness taken during the installation.

IMPORTANT INSTRUCTIONS

a) Carefully plan the antenna instal-
lation to minimize the length of wire
between the coupler output and the an-
tenna itself. This lead should be
kept as short as physically possible.

- Six inches or less is optimum, the
wire inside the aircraft is a part of
the antenna, but will radiate inside
the fuselage, not outside. This en-
ergy may cause interference with other
electronic equipment in the vicinity.
This interference can often be reduced
by using high voltage coaxial cable
such as RG-8/U, between the coupler
and the antenna feedthrough. The coax
must be kept short because coax
lengths Tlonger than three feet can
cause large losses, particularly at
the antenna resonant and anti-
resonant frequencies, when VSWR ex-
ceeds 10.

NOTE

Installation of the
Antenna Coupler must con-
form to the Altitude-
/Temperature ree
strictions detailed in
the equipment specifica-
tions.

b) The installations should be carefully
planned beforehand.

2.3 GROUNDING REQUIREMENTS
2.3.1 GENERAL

It is very important that the mounting
plate be securely connected to the air-
craft frame. The radiation resistance
of some aircraft antennas is quite low,
sometimes less than one ohm at the lower
frequencies., In order not to decrease
the efficiency, the coupler must be se-
curely bonded to the aircraft such that
the resistance readings should be in the
order of one milliohm or less from the
aircraft frame to the ground portion of
the antenna RF output connector, 3Ald3.

2.4 CABLE FABRICATION

2.4.1 USE OF COAX BETWEEN 3A1J3 (ANTENNA
COUPLER OUTPUT) AND THE ANTENNA

As stated previously in paragraph 2.2,
the use of a coax should be aveoided, if
possible, for maximum system efficiency.
If coax must be used, it should be as
short as possible. The Tloss introduced
by the coax is directly related to the
antenna impedat.ce, particularly the real
part. Maximum coax loss will generally
occur when the antenna impedance is high
and crossing from inductive to capacitive
or from capacitive to inductive,

2.4.2 GENERAL

The cables must be wired to their appro-
priate connections as shown in the Inter-
connect Wiring Diagrams.

A1l cables are available from Sunair,
Since the wiring must be routed to vari-
ous locations in the aircraft instrument
panel, the installer should fabricate
this cable using standard aircraff in-
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stallation practices. Fiqure 2.1 illus-
trates thé method of fabricating the con-
trol cable connector. If the transceiver
is Tocated adjacent to the ACU-150D it
may not be practical to use cable
8040007003, In this case, any cable used
should be shielded, with the shield
grounded on both ends.

2.4.3 CHECKS AFTER FABRICATION

Each cable should be checked after fabri-
cation. The control cable should bhe
checked for pin to pin continuity and for
shorts to other pins, The RF cables
should be checked for continuity and
shorts.

2.5 CHECKS AFTER INSTALLATION

1. Select a frequency in the 2 to 3 MHz
range. Set MODE switch to AM posi-
tion.

2. Upon initial power on, the FAULT Lamp
will come on.

3. Depress the TUNE Pushbutton.

6-6
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. The TUNE/FAULT Lamp will be on.

. After a short delay (7 sec., max) the

TUNE Lamp will extinguish and the
READY Lamp will come on.

Select a frequency in the 12 to 18 MHz
range. Depress the TUNE Pushbutton.
When the READY Lamp illuminates, key
the MIC in AM mode and check for a
fault.,

Return to the first frequency tuned
in step (1). Key the MIC in AM mode.
The coupler status lights will show
FAULT/TUNE, then READY rapidly.

Remove the RF coaxial cable from the
transceiver RF connector., Depress the
TUNE Pushbutton. After approximately
7 seconds, the FAULT Lamp will i1Tumi-
nate. Key the MIC. The transceiver
will not transmit.

Replace the RF coaxial cable on the
transceiver and depress the TUNE Push-
button. When the READY Lamp comes on,

the system is checked out and ready

for use,

Pagha
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BUSS HEAT SHRINK TUBING
SEE NOTE 6 REDUCING ADAPTER

CABLE CLAMP
g}, 8 B T T e i

\ — S e

= | R

- b

—_— 1

UMNMUSED CONDUCTOR

INSTRUCTIONS

1. Strip outer rubber covering back from end of cable as shown.

2. Pull braid back over outer rubber covering. Pull braid tight to make
smallest diameter of cable.

3. Slide cable clamp and reducing adapters over cable as shown.

4. Put heat shrink tubing over end of braid as shown.

5. Check to be sure cable clamp will slide over heat shrink tubing braid. The
two clamps on the cable clamp should clamp over the exposed braid to provide
a ground for the shield.

6. Any unused conductors should be tied together with a small buss wire and
soldered to outer braid at one point, Make sure clamp will pass over braid.

7. CAUTION: If 8040007003 is used, care should be exercised to avoid use of
excess heat on the braid to prevent melting the inner conductor insulation.
(Conductor insulation is PVC.)

8. Strip 1/8" of insulation off conductors to be soldered in connector.

9. Solder wires into connector.

10. Screw adapter into connector. Slide cable clamps up cable and tighten
clamps on exposed braid,

11. If Sunair part number 8040007003 is not used, be sure to check 0.D. of cable

to be used to be sure it will fit through I.D. of cable clamp.

FIGURE 2.1 CABLE FABRICATION
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SECTION III

OPERATION

3.1 GENERAL

This section contains information con-
cerning the proper operation of the ACU-
1500 High Speed Digital Antenna Coupler.
3.2 COUPLER CONTROLS/INDICATORS

The controls and indicators for the ACU-
150D are contained on the ASB-500 sys-
tem's control head, the SCU-55,

TUNE PUSHBUTTON

a) Initiates a tune cycle.

b) ITluminates dUring a tune cycle.
TUNE/FAULT LAMP

This Tamp is illuminated for the follow-
ing conditions:

ay STEADY: When the transceiver is
initially turned on.

b) MOMENTARY: Illuminates for a moment
when returning to a previously tuned
frequency.

c) When a tune cannot be properly
achieved. (Approximately 7 seconds
after initiation of TUNE).

XMIT/READY LAMP

This lamp is illuminated after a tuning
cycle has been completed.

3.3 CHECK OUT PROCEDURES

See Checks After Installation Section
2.5.

6-11
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SECTION IV

THEORY OF OPERATION

4.1 GENERAL

The ACU-1500 is a fully automatic high
speed digital antenna coupler designed
for use with the Sunair ASB-500 System.
The coupler is rated for 100 Watts PEP
and will "tune" airborne antenna systems.
This unit is designed as a replacement
for the Sunair ACU-150A analog servo
antenna coupler. The ACU-150D tune cycle
can be initiated either by depressing the
TUNE Pushbutton located on the SCU-55
Control Head (ASB-500 Transceiver Con-
trol Head), or automatically, upon the
detection by the ACU-150D electronics of
a VSWR condition of 2:1 lasting for 100
ms to 200 ms or greater.

Automatic retuning of the ACU-150D is
limited to a single automatic tune cycle,
preventing continuous automatic tune
cycling when presented with a defective
antenna. Depressing the TUNE Pushbutton
on the SCU-55 Control Head will reset the
ACU-150D and initiate a new tune cycle,

Upon initial application of power to the
ACU-150D (via the ON/OFF power switch of
the SCU-55), the yellow FAULT Lamp on the
SCU-55 Control Head will illuminate and
remain illuminated until a tune cycle has
been initiated. (This tune cycle can be
initiated either by depressing the SCU-
55 TUNE Pushbutton or automatically via
VSWR detection. It should be noted here
that detection of a VSWR 2.0:1 or greater
can only be detected when the transmitter
is keyed and a minimum of 25 watts of RF
power is exciting the ACU-150D detector
circuits). Upon completion of the tune
cycle and a successful tune, the TUNE
Pushbutton Lamp extinguishes and the
green READY Lamp illuminates. NOTE :
With the exception of initial power
application, illumination of the yellow
FAULT Lamp indicates the coupler is pre-
vented from automatic retuning, so the
SCU-55 TUNE Pushbutton must be used to
initiate a tune.

After a change to a new (or different)
frequency, the SCU-55 Control Head green
READY Lamp will remain illuminated. This
is a false READY indication as the ACU-
1500 Antenna Coupler which generates the
signal for the green READY Lamp has no
way of knowing the transmit/receive fre-
quency was changed,

1f the SCU-55 Control Head TUNE Push-
button is depressed following the change
to a new transmit/receive frequency,
then, the green SCU-55 READY Lamp will
extinguish, the TUNE Pushbutton Lamp will
illuminate and the ACU-150D will enter a
tune cycle. If the SCU-55 Control Head
TUNE Pushbutton is not depressed follow-
ing the operating frequency change, then
one of the following events will occur:

a. If in AM mode of operation, the ACU-
1500 Antenna Coupler will detect a
VSWR fault upon keying of the trans-
mitter, and the Antenna Coupler will
enter a tune cycle.

b. If in SSB mode of operation, the ACU-
1500 will detect a VSWR fault and
enter the tune mode at the beginning
of the first voice transmission.

¢. In some cases, the green READY Lamp
will remain 1it and the coupler will
not go through a tuning cycle. This
may occur if the frequency change is
small, or if the antenna impedance
presented at the new frequency falls
within the VSWR window, and no retune
is required.

Completion of a successful tune is indi-
cated by illumination of the green READY
Lamp. The FAULT Lamp also provides an
indication that the coupler is not cor-
rectly tuned and a tune command must be
jinitiated.

Memory is provided within the coupler for
ten “last-tuned" channels. This memory
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will be retained in the coupler for as
Tong as the coupler is on. Whenever the
FAULT Lamp is illuminated, the coupler
is automatically placed into a "bypass"
mode with RF input tied directly to the
antenna terminal.

4.2 ANTENNA TUNING NETWORK

The antenna tuning network is basically
an "L" Tow pass circuit with additional
shunt output capacitance, where requir-
ed, to transform the network into a “PI",
An additional capacitor is provided at
the output of the network to allow tuning
of inductive antennas. A black diagram
of the ACU-150D is shown in Figure 4.1.

The input capacitor bank, located on the
RF Input Board 3A5AL (Figure 5.8) con-
sists of Cl through C36, and provides
binary stepped values from 0 to 10,276pf.
The series inductor bank, located on the
RF Input Board and RF Qutput Board 3A5A2
(Figure 5.9) and consisting of L1 through
L10 provides binary stepped values from
0 to 21.25uh. The output capacitor bank,
located on the RF Qutput Board consisting
of C65 through C69 provides binary step-
ped values from 0 through 450 pf. The
series phase correcting capacitor (70
located on the RF Output Board, provides
75 pf of series capacitance,

4.3 DETECTOR/PAD ASSEMBLY 3A4
Refer to Figure 5.7

4.3.1 GENERAL

The Detector/Pad Assembly contains the
magnitude discriminator, the phase dis-
criminator, the forward and reflected
power detectors (Directional Wattmeter),
the resistive pad network, the pad relay
and the tune relay.

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

6-14

impedance relative to 50 ohms. For a
magnitude greater than 50 ohms, the mag-
nitude discriminator produces an output
(TP1) voltage Tess than the +5 VOC refer-
ence voltage (TP2). For a magnitude less
than 50 ohms, an output greater than the
+5 VOC reference is produced. A voltage
sample is provided from the transmission
line by L1, €2, C3, and is rectified by
CRZ to give a UC voltage proportional to
the RF voltage on the line. A voltage
proportional to the current in the trans-
mission 1ine is generated by transformer
Tl and is rectified by CR3. Capacitor
€2 is adjusted so that the voltage sampie
is exactly equal to the current sample
when the transmission line is terminated
with 50 ohms resistance. The output of
this discriminator is fed to differential
amplifier Ul8 on the Comparator Board
Assembly 3A3, Figure 5.6. Note that the
output of the magnitude discriminator is
floating and is referenced to +5 VDC, not
ground.  So all measurements of the
magnitude discriminator must be refer-
enced to +5 VOC (TP2).

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 Tine voltage with that of the line
current., The discriminator output is
zero when the transmission line voltage
and current samples are in phase (pure
resistance terminating the transmission
1ine}. The voltage sample is derived by
C13, R10, C7, 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, CRS to produce
a DC voltage proportional to the phase
difference between the voltage on the
transmission line and the current in the
line. R12 is the phase discriminator
balance control and is adjusted so the
phase output measured at TP3 is nulled
(with respect to +5 VDC, TP2) when the

P
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-transmission line is terminated 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 Joads (negative phase angle).
The output of this discriminator is fed
to differential amplifier UIA on the
Comparator Board Assembly 3A3.

4.3.4
DETECTOR

FORWARD AND REFLECTED POWER

The forward and reflected power detector
consists of T3 and its associated compo-
nents, The reflected power voltage sam-
ple obtained from Cl4, C15 is combined
with the current sample obtained from T3,
at CR6 to provide a DC voltage measured
at TP4 which is proportional to reflected
RF power on the transmission line. This
detector compares both phase and magni-
tude 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 antenna to provide a 50 ohm
resistive load to the transmitter. (14
provides an adjustment to null the output
when the transmission line is terminated
with a 50 ohm, non-reactive load.

The forward power voltage sample from
€19, Cl7 is combined with the current
sampie from T3 at CR7 to provide a OC
voltage measured at TP5 which is propor-
tional to forward power on the transmis-
sion 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 transmis-
sion 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 calculation of
Voltage Standing Wave Ratio (VSWR). The
YSWR is used as an indication of the

quality of the "tune" and is acceptable
for values of 2:1 or better, If the VSWR
exceeds 2:1, the FAULT Lamp will be
iltluminated, indicating that a tune com-
mand is required.

4.3.5 6 db ATTENUATOR PAD

The 6 db attenuator consists of RI
through R6 and relay K1 and associated
circuitry. It is switched between the
coupler tuning network and the transmit-
ter whenever the VSWR 1is greater than
2:1, and the transmitter is keyed. The
pad provides protection for the transmit-
ter by 1imiting the impedance variations
placed on the transmitter during the
tuning cycle. When a satisfactory tune
has been accomplished, the READY Lamp
will come on and the pad is switched out
of the circuit, allowing full transmit
power to reach the antenna.

The Resistive Pad Subassembly 3A4A2,
resistors Rl through R6, plugs into the
Detector Board 3A4A1 to make up the
Detector/Pad Assembly 3A4.

4.3.6 TUNE RELAY

The tune relay, K2, is energized by the
microprocessor following receipt of a
tune command from the transceiver. It
grounds the transceiver keyline inter-
lock line, putting the transceiver in
transmit mode, disables the keyline, and
supplies a +28 VDC signal to the trans-
ceiver. When the tune cycle has been
terminated, the tune relay is de-energiz-
ed allowing normal keyline operation,

4.4 COMPARATOR BOARD 3A3
Refer to Figure 5.6
4.4,1 GENERAL

The Comparator Board 3A3 contains the
analog interface circuitry used to pro-
cess the detector outputs for use by the
Computer Board 3A2. The Comparator Board
consists of integrated circuits Ul
through U4, Ql, Q2, and their associated
circuitry.
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4.4.2 PHASE DISCRIMINATOR INTERFACE

The phase discriminator interface con-
sists of ULA, U2A, U2B, U4A and U4B. The
phase discriminator output is compared
with the +5 VDC reference voltage for
magnitude and polarity in UlA. Potentio-
meter R6 determines the width of the
output threshold “window". This window
is adjusted to provide an output whenever
the phase exceeds plus or minus 20 de-
grees. If the phase is positive and
greater than 20 degrees, the discrimina-
tor output (3A4) is positive, ULA output
is positive, U2A output is positive and
U4A output is a low signal (ground), so
alLowsignal is sent to the Computer Board
3A2 on the >+20° line. Similarly if the
phase is negative and less than 20 de-
grees, an output from UlA, U2B and U4B
sends a Low signal to the Computer Board
3A2 on the <-20%line., Comparators U2a
and U28 are used in conjunction with
Schmitt triggers U4A and U4B to provide
a toggle action to the phase commands,
stabilizing the threshold limits. When
the detected phase angle is within +/-
20° of 0°, both the >+20° and <-20° lines
are High, indicating to the microproces-
sor that the phase angle is within an
acceptable "window",

4.4.3 MAGNITUDE DISCRIMINATOR INTERFACE

The magnitude discriminator interface
consists of UlB, U2C, U2D, U4C and U4D.
The discriminator output is compared with
the +5 VDC reference for magnitude and

polarity, in U1B. Potentiometer R19 sets .

the width of the magnitude window rela-
~tive to 50 ohms. The window is set to
provide an output whenever the magnitude
is greater than 60 ohms or less than 40
ohms. If the magnitude is greater than
60 ohms, the discriminator output is
negative at the input of the Comparator
Board 3A3 giving a Low on the >60 ohm
Tine to the Computer Board 3A2. The
unaffected comparator, U2C in this case,
provides a Low output to U4C, which in
turn supplies a High on the <40 ohm line.
This way, only one output at a time may
be Low, but both may be High, indicating
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to the Computer Board 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 U4C to the <40 ohm
lTine to the Computer Board 3A2.

4.4.4 "RF PRESENT" DETECTOR

Transistor Q2 acts as a switch to provide
a Low to the Computer Board 3A2 whenever
RF power is present at the coupler input.
The transistor is turned on by a 8C volt-
age from the forward RF power detector
on the Detector/Pad Assembly 3A4, ~In
order for the Computer Board to continue
its tuning program, the RF line must be
held Low.

4.4.5 VSWR COMPARATOR

Comparator U3A compares the re]ativeinag-'

nitude of the forward and reflected power
detectors to compute the VSWR. U4E wil}l
trigger when the computed VSWR exceeds
2:1. Potentiometer R43 sets the trigger
level threshold of U4E. Diode CR7 pro-
vides a reference to keep the VSWR line
High between transmit speech pauses, to
keep the READY and FAULT Lamps from
blinking, Diode CR8 isolates the base
circuit of Q2 from the voltage supplied
by CR7. Diode CR10 isolates the reflect-
ed power detector on the Detector/Pad
Assembly 3A4 from voltages generated by
UL3A circuitry.

4.4.6 REFERENCE VOLTAGE SOURCES

Voltage regulators U5 and U6 provide +5
VOC and +10 VDC respectively for use by
the operational amplifiers and voltage
comparators. Since plus and minus
sensing is required, Ul and U2 are
"ground" referenced to +5 VDC (TP2).

Potentiometer R29 adjusts the output
voltage of regulator U5 on pin 3 (TP2)
to +5 VDC. Potentiometer R32 adjusts the
output voltage of regulator U6, pin 3 to
approximately 10 VDC (see section 5.3.3
and 5.3.7 for setting of the 10 VOC refer-
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ence voltage). Zener diode CRY drops the
voltage to the reguiators from the sup-
plied +28 VOC, to minimize power dissipa-
tion in the regulators.

4,4,7 TUNE RELAY LATCH

A positive pulse from the transceiver
turns Q1 on, pulling in the tune relay
(3A4K2}), and teélling the Computer Board
3A2 to begin a tuning cycle. The micro-
processor then sends a positive voltage
back cailed TUNE LATCH to the base of Q1,
keeping it on and the tune relay latched
during the tune cycle. When the tune
cycle is terminated, the voltage from the
base is removed, Ql no longer conducts,
and the tune relay is de-energized.

4.5 COMPUTER BOARD 3A2
Refer to Figure 5.5
4.5.1 GENERAL

The microprocessor circuit on the Com-
puter Board is the "brains® of the ACU-
150D, Here, all appropriate signals are
monitored, decisions are made, and con-
trol commands are generated for control-
ling 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 mem-
ory. Included in this section are the
microprocessor Ul, the address decoder
U2 and U8, the address latch U3, the PROM
U4, the RAM-I/0 U5, the output ports U6,
U7, element drivers U9, U10, Ull, U12,
and crystal oscillator circuit U13.

4.5.2 MICROPROCESSOR Ul

The microprocessor Ul performs all of the
required calculations from the informa-
tion it receives from the discriminator
and detectors, interrogates the program
memory to determine the next logical step
to take, and instructs the element dri-
vers which elements to connect in the RF
circuit. When an acceptable tune condi-

tion has been found, i.e. both phase and
magnitude signals are in their respective
"windows”, Ul instructs the pad and tune
relays to drop out, and illuminates the
green READY Lamp on the Control Head SCU-
55. Ul remains active at all times when
power is applied and continuously moni-
tors the YSWR, 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 oc-
curs, the FAULT Lamp will be illuminated.
The coupler is also placed in a bypass
mode (straight connection between the in-
put and the antenna) whenever the FAULT
Lamp is on. This prevents loss in the
receive path, should a coupler fault
occur. If the fault condition is only
temporary, it may be cleared by
depressing the TUNE Pushbutton on the
Control Head. When power is initially
applied, the FAULT Lamp is automatically
illuminated, indicating that the status
of the coupler to the selected frequency
is unknown. A TUNE command to the coupler
is required to clear the initial FAULT
Lamp.

Crystal Oscillator Ul3 establishes the
clock frequency for Ui. Q1, R5, C50, R7
and R8 form a power-on reset network to
assure correct initialization of Ul upon
application of power,

4.5.3 ADDRESS DECODER U2

The address decoder consists of U2 and
OR gates UBA and UBB. These circuits
take address codes supplied by Ul on A8-
Al5 and uses them to enable the PROM U4,
the RAM/I0/Timer U5, and the output
latches U6 and U7. Ul uses the address
decoder circuit to enable the proper
device when it needs to transfer
information.

EXAMPLE : The software in U4 requires the
VSWR status information to be sampled
periodically. In order to do this U5
must be addressed. Ul places an address
on A8-Al5 which causes Y1 pin 14 of U2
to go Low., With YI Low, Ul issues a Low
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read pulse on the RD 1line, which is
connected to U5 pin 9. This Low enables
the transfer of VSWR static information
from the inputs of U5 to the DATA BUS.
Once on the bus, Ul will proceed to
process the information.

4.5.4 ADDRESS LATCH U3

The address latch U3, separates the ad-
dress information from the data on bus
1ines ADQ through AD7 from microprocessor
Ul. U3 is employed to produce continuous
address information to U4. Fach time Ul
produces address information to the in-
puts of U5 via DATA BUS, Ul also produces
a positive going pulse called ALE (Ad-
dress Latch. Enable). The ALE pulse
tatches the address information on the
DATA BUS inputs to U3 through to U3's
outputs. The address information is then
Tatched on the output Tines (ADDRESS BUS)
and sent to the PROM U4 to call up a
specific memory location where the data
requested by Ul s stored. This
latching/information gathering sequence
is repeated every time Ul needs to know
the next step in the algorithm.

4.5.5 PROGRAMMABLE READ ONLY MEMORY
(PROM) U4

The PROM 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 A8-Al5 is sent to the
PROM U4, when Ul requires information for
the execution of the next algorithm
instruction stored in U4. U4 respoends
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. Ul collects the
instruction from the DATA BUS, analyzes
it, then acts on the directions provided.

4.5.6 INPUT PORTS
Integrated circuit U5 contains all the
input ports to the microprocessor system.

Through these ports, the microprocessor
Ul, can call up information, giving it
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the status of the phase and magnitude
discriminators, and the VSWR detector.

4,5.6.1 U5, Magnitude and Phase Inputs

There are six signals coming into inte-
grated circuit Us: >+20°, <-20°, >80 ohm,
<40 ohm, VSWR and TUNE Command. Signals
>+20°, <-20° are the magnitude discrimi-
nator interface outputs (refer to Sec-
tions 4.3.2 and 4.3.3). These four sig-
nals direct Ul through the tuning algor-
ithm program stored in the PROM U4, A
Truth Table for these signals follows.

The VSWR signal coming into U5 is a pro-
duct of the VSWR Comparator (refer to
Section 4.4.5}) and is used by Ul to deter-
mine a tune ready condition {High on VSWR
line), once the magnitude and phase dis-
criminators fall in the window during a
tune cycle. The VSWR is also sampled by
Ul during transmissions. If the VSWR
Tine into U5 goes Low for more than 100ms

‘a retune is initiated by Ul.

TUNE signal into U5 is sampled by Ul and
when a High is detected on this line Ul
initiates a tune cycle.

4.5.7 OUTPUT PORTS

The Output Ports U5, U6 and U7 are used
in conjunction with element drivers U9,
Uio, Ull, and V12, to energize the
appropriate relays or lamps.

To understand how Ul performs an output
operation, consider what is invalved in
turning on the READY Lamp. Ul issues an
address on lines A8-Al5, causing U2 out-
put Y2 pin 13 to go Low. With Y2 Low,
UL issues a code onto the DATA BUS,
placing a High on line AD4 pin 16. Ul
also issues a short duration Low going
write pulse on the WR line pin 31. OR
gate UBA's Low inputs cause it to have a
Low out on pin 3 to pin 11 of U6, The
Low on U6 pin 11 clocks the information
from the DATA BUS through U6 into
Lamp/Relay ODriver U2 1illuminating the
READY Lamp on the Control Head SCU-55.

o



SUNAIR ACU-150D

U5 PIN 1 uUs PIN 39
> 60 ohm < 40 ohm
*1Tlegal 0 0
> 60 0 1
< 40 ! 0
In the window 1 1

*Note that a Low indication in both sig-
nals is not possible a5 the magnitude
cannot be both greater than 60 ohms and

less than 40 ohms simultaneously.

TABLE 4,1 MAGNITUDE DISCRIMINATOR TRUTH TABLE

Us PIN 38 Us PIN 37
> +20° < -20°
**111egal 0 0
> +20° 0 11
< -20° 1 0
In the window 1 1
** Note that a Low indication in both

signals

is not possible as the phase

cannot be both ppsitive and negative
A Low on any of these

simultaneously.
signals indicates the true state.

TABLE 4.2 PHASE DISCRIMINATOR TRUTH TABLE
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4.5.8 TIMER

The timer resides within U5 and, in con-
Junction 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 Lamp if a satisfactory tune is not
accomplished within 7 seconds. The timer
is reset whenever a new tune command is
received. If a proper tune is achieved,
the timer is disabled, and the READY Lamp
is illuminated.

The timer is programmed at power up and
receives 1its basic timing information
from microprocessor Ul, Ul continuously
issues a signal called CLK QUT on pin 37,
the timer in tiurn issues a brief Low going
pulse on TIMER OUT pin 6 of US, which
clocks Ul. As a tune cycle is initiated,
Ul keeps sampling this line and uses it
to stop the tune cycle if a satisfactory
tune is not achieved within 7 seconds,
then illuminates the FAULT Lamp. If a
proper tune is achieved, Ul stops sam-
pling the timer out signal, which is con-
tinuously issued by U5, and illuminates
the READY Lamp.

4.5.9 RANDOM ACCESS MEMORY (RAM)

The RAM, also a part of U5, 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 RAM, Ul issues a
code on lines A8-Al5. This code makes
output Y1 pin 14 of U2 go Low. While Y]
is Low, Ul will issue a Low on the 10/M
1ine, the code it wants stored in RAM on
the ADO-AD7 lines and a Low going write
pulse on the WR line.

Also the RAM has the capacity to remember
the last ten "tunes", so if a previous
frequency is repeated, the tuning data
already exists in memory, and is extract-
ed first, rather than requiring a com-
plete tuning cycle. Tunes obtained in
this manner typically take less than 300
msec. When the "ten last tuned" memory
is filled, the next new tune information
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wiil be stored in the #1 memory location,
all previous data will move up one memory
iocation, and the data previously stored
in memory location #10 will be dropped.
Whenever a TUNE command is initiated from
the Control Heads's TUNE Pushbutton, the
ten Tast tuned channels are polled first,
before the coupler begins a tuning cycle.
[f 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.

4.6 CHASSIS ASSEMBLY 2Al
4.6.1.. GENERAL

The Chassis Assembly contains the RF
Assembly 3A5 and the Motherboard 3Al.

4.6.2 RF ASSEMBLY 3A5

4.6.2.1 General (Refer to Figures 5.8
and 5.9)

a) RF Input Board 3A5A1 (Figure 5.8)

The RF Input Board contains input capaci-
tors £1-C36, L1-L6 and their respective
switching relays.

b) RF Qutput Board 3A5A2 (Figure 5.9)

The RF Qutput Board contains inductor L7-
L10 output capacitors C65, Cé6, C67, C68,
C89 and C70 and their respective switch-
ing relays.

4.6.2.2 Theory of Operation

The two boards comprising the RF assembly
contain all of the variable elements in
the antenna matching network. The basic
network is a low pass "L" with the cap-
ability of adding shunt output capaci-
tance, transforming the network to a low
pass "PI", In addition, a series capaci-
tor is available at the output of the
network to aid in tuning inductive
antennas. Input capacitance is available
in approximately 10 pf steps from 0 to
10276 pf (C1 through C36), selected in a
binary progression, and is available in

T
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.02 uh steps from 0 to 21.265 uh. The
gutput capacitance, C85 through C69, is
also a binary progression and furnishes
values from O to 450 pf in 50 pf steps.
The output series capacitor, C70, is
selected whenever the initial Toad phase
angle is positive.

The switching relays are high speed,
where on or off transitions are made in
approximately one wmillisecond. This
aliows the microprocessor to make de-
cisions very rapidly, providing ex-
tremely fast tuning time, typically less
than one second.

4.6.3 MOTHERBOARD 3Al
(Refer to Figure 5.4}

The Motherboard serves as an interconnec-
tion plane between the RF Assembly 3A5,
the Computer Board 3A2, the Detector/Pad
Assembly 3A4 and the coupler front panel.
Transistor Q1 grounds the TUNING line
during a coupler tune sequence, to illum-
inate the yellow TUNE Lamp on the Control
Head. Ul is the primary +5 VDC regulator
supplying power to the Computer Board
3A2. It is mounted on the coupler sheet
metal chassis for heat sinking, CRL pro-
tects the coupler from high voltage
transients.
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SECTION ¥

MAINTENANCE AND REPAIR

5.1 GENERAL

This section provides test procedures and
evaluation of overall performance for the
ACU-150D High Speed Digital Antenna Coup-
ler. A Fault Analysis Table is included
to aid the repairman in isolating a fault
to the defective module or subassembly.

5.2 PREVENTIVE MAINTENANCE

No preventive or periodic maintenance is
required in the ACU-150D.

5.3 INSPECTION

If the ACU-1500 has the case 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, misalignment, or
bad plating. Carefully realign pins
when possiblie, or, if connectors are
otherwise severely damaged, replace
connector. Check for loose, or poorly
soldered connections to terminals of
connectors. Tighten or solder as re-
quired.

3. Inspect wiring of chassis and sub-
assemblies for any signs of physical
damage or charring. Any damaged wires
must be replaced,

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

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

5.4 REPAIR OR REPLACEMENT

The repair or replacement of damaged and
defective parts usually involves stand-
ard service techniques. Carefully
examine the equipment to determine the
cuorrect technique required to effect the
repair,

NOTE
The RF QOutput Board
(3A5A2) standoff, the

rear of the antenna coax-
jal connector (3A1J3) and
the screw joining them
together have been coated
with RF Corona Dope. It
is essential that the
standoff, connector and
screw be recoated with RF
Corona Dope following
servicing which requires
the RF Qutput Board 3ABAZ

to be removed or
disconnected.
Several solder points,

connections, screws and
straps on both the top and
bottom sides of the RF
Qutput and RF  Input
Boards have been coated
with RF Corona Oope. It
is essential that these
areas be recoated with RF
Corona Dope following any
service which disturbed
the integrity of the
coating.
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5.4.1 GENERAL PRECAUTIONS

al

b)

c)

d)

e)

f)

Perform repairs and replace compo-
nents with power disconnected from
unit.

Replace connectors, shielded conduc-
tors, and twisted pairs only with
identical items.

Reference to component side of a
printed circuit board means the side
on which the majority of components
are located; solder or circuit side
refers to the other side,

When repairing circuits, carefully
observe lead dress and component ori-
entation. Keep Jeads as short as
possible and observe correct repair
techniques.

Observe cable routing prior to dis-
assembly, to enable the proper
reinstallation of cabling during re-
assembly procedures,

If component is defective beyond any
reasonable doubt, remove and replace
it according to the procedures given
in paragraphs 5.5.2 through 5.5.4, If
there is some doubt about the condi-
tion of a component, or if it is being
removed for troubleshooting, remove
it according to the procedures in
paragraph 5.4.4.

5.4.2 CIRCUIT CARD ASSEMBLY, TWO-LEAD

COMPONENT REMOVAL (Resistors,

Capaci~-

tors, Diodes,etc.)

a)

b)

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,
melt the solder and remove it with a
desoldering tool, then straighten the
leads and remove the component.

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

d}

e)

Melt solder in each hole and using de-
soldering toal remove solder from each
hote.

Oress and form leads of replacement
component; insert leads into correct
holes,

Solder in place and clip leads on
solder side of boards.

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

a)

b)

c)

d)

e)

Remove companent by ¢lipping each lead
along both sides. Clip off leads as
close to component as possible, Dis-
card component,

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

Melt solder in each hole and using a
desoldering suction tool remove
solder from each hole.

Insert replacement component obsery-
ing correct orientation.

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)

b)

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

To remove components that are heat-
sensitive, such as diodes, transis-
tors, and IC's, connect a heatsink to
the lead between 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 necessary to remove the solder.
When working with IC's, start at one
corner, then go to the lead farthest
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c)

away, then back to where you started,
etc... (Example: pins 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 compo-
nent, use a heatsink and the sequence
outlined above to prevent heat from
destroying the component.

5.5 PERFORMANCE TEST

The following tests will provide overall
performance data on the ACU-150D as well
as aid in determining specific problems.

5.5.1 TEST EQUIPMENT

The following test equipment or equival-
ent is required to perform the test pro-
cedures ocutlined in this section:

1. ASB-500 System (RT-510 with SCU-55)

2. 35 ft. antenna simulator Sunair p/n
8084001094

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

4. VOM: Simpson 260
5. Digital Multimeter: H.P. Model 3476A
6. Oscilloscope: Tektronix 2445

7. Frequency Counter: Systron Donner
Model 6242A '

8. CARD Extender Sunair P/N 8064201594
9., Corona Dope Sunair P/N 1006040013,
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FIGURE 5.1 COUPLER TEST SETUP
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3A1A1J5
3ALALIY
3A1A1J6
3A1A1J8
3A1A134
GROUND LUG

3A1J1 3A132 3A14d3

3A1A1 MOTHERBOARD ASSEMBLY

FIGURE 5.2 MAJOR ASSEMBLY AND COMPONENT LOCATIONS (Sheet 1 of 5)
6-29



SUNAIR ACU-150D

JA1UL

3A2 COMPUTER BOARD ASSEMBLY W/SHIELD AND 3A3 COMPARATOR BOARD REMOVED

FIGURE 5.2 MAJOR ASSEMBLY AND COMPONENT LOCATIONS (Sheet 2 of 5)
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TP5
R6
- R19
: ———TP6

R29
R32

3A3 COMPARATOR BOARD ASSEMBLY W/SHIELD REMOVED

FIGURE 5.2 MAJOR ASSEMBLY AND COMPONENT LOCATIONS (Sheet 3 of 5)
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FIGURE 5.2
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3A4 DETECTOR/PAD ASSEMBLY
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RF INPUT BOARD 3A5A1

3A5 RF  ASSEMBLY

FIGURE 5.2 MAJOR ASSEMBLY AND COMPONENT LOCATIONS (Sheet 5 of 5)
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TABLE 5.1 OPERATIONAL FAULT ANALYSIS

SYMPTOM

1. Coupler faults 7
seconds after TUNE
Command.

2. Thruline Wattmeter
reads normaliy in
FWD position. No
reading in REF
position. Coupler
faults 7 seconds
after TUNE Command.

3. Thruline Hattmeter
reads normally in
both FWD and REF
pesitions. Coupler
faults 7 seconds after
TUNE Command.

4. More than one coupler
status light on.

5. Coupler tunes normal-
ly, but faults when
100 watts is applied.

POSSIBLE TROUBLE

a.

No RF output from transcefver.

No RF to coupler.

Coupler Detector Board
a4, defective.

Computer Board 3AZ defective.

Defective component on RF
Assembly 3A5.

Defective component on
Comparator Board 3A3.
Check antenna system.

+28VDC in transceiver 1is
shut off.

Defective Computer Board 3A2,

VSWR trip point set too low.

CHECKS AND CORRECTIVE ACTION

a. Defective transceiver,

b. Defective Detector/Pad
Assembly 3A4. Repair
or replace,

a. Check coax cable and
connectors between
transceiver and coupler.
Meter in REF position
should read areater
than zero during TUNE,
dipping to a low value
when coupler TUNE is
achieved.

b. Repair or replace.

a. Repair or replace
Computer Board 3AZ,

b. Check components for
damage and/or severe
discoloration. Replace
as required.

¢. Check components for
damage. Repair as
required.

d. Repair or replace.

a. Check for +28YDC at RF
Power Amplifier connec-
tor. Repair as neces-
sary.

b. Repair or replace
Computer Board 3A2.

=1

(1) Try to retune.

(2) If tune is not sat-
igfactory or fault con-
dition is noted on more
than just a few fre-
gquencies, check voltage
on Comparator Board 3A3
TP3 to ground. Voltage
should be 1.2VDC min.
Reset by adjusting the
VSKR control 3A3R43 to
increase voltage read-
ing to 1.2VDC or to a
value approximately

635
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(Table 5.1 Cantinued)

TUNE light remains a.
on, READY light
blinks on and off.
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Internal high voltage
breakdown.

Loose antenna or ground
connection, or corrosion.

Defective internal ground
connection,

TUNE Command is held high
by transceiver,

TUNE Command 1ine is held

high by Comparator Board 3A3.

Control cables shorted.

G.1 VDC higher than
measured.

Observe coupler tune in
darkened area and look
for breakdown on RF
Qutput Board 3AS5AZ.
Repair or replace da-
fective component.
Check antenna and
ground connections for
tightness and freedom
from corrosion.

(1) Check all Mother-
board 3Al1Al and RF
Assembly 3A5 ground
screws for tightness.
(2) Check Computer
Board 3A2 and Compar-
ator Board 3A3 connec-
tor contacts, Clean or
replace,

Transceiver defective.
Check manual for
corrective action.
Check TUNE Command cir-
cuit on Comparator
Board.

Repair or replace
cables.
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TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOOTING, COMPUTER BOARD 3A2

For this Test Procedure a Card Extender Sunair p/n 8064201594 and a 35Ft.
Antenna Simulator Sunair p/n 8084001094 or equivalent is required. The
Antenna Simulator may be constructed from the schematic diagram in Figure

5.3.
CIRCUIT UNDER TEST INSTRUCTIONS RESULT/ACTION
Preliminary Setup a. Test Equipment: Freq/Waveform
Monitor, Figure 5.1.
b. Remove dust cover from the
coupler.
¢. ‘Place Computer Board 3A2 on
card extender,
d. Connect 35FT., Antenna Simu-
Tator to couplers' antenna
terminal, Figure 5,1,
e. Transceiver: Power-up
transceiver and place in AM
Mode of operation.
f. Refer to Figure 5.5.

When instructed to change transceiver frequency, be sure to change frequerncy

by no less than 500 KHz.
28V Supply a,

5Y Supply a.

Connect negative lead of
DVM to Chassis and posi-
tive lead to Motherboard
connector 3A1ALJE pin B,

Connect positive lead of
DVM to Motherboard connec-
tor 3A1ALJ5 pin K,

NORMAL: DVM indicates

28V + av.

ABNORMAL : Unplug the Computer

and Comparator Boards, If
DVM reads the specified
voltage, check for shorts

on the boards. If still
reading the wrong voltage,
check contrel cable. Check
for shorts on the RF Assem-
bly 3A5. Check 28V cir-
cuitry on Motherboard 3A1AL.

NORMAL: DVM indicates

5V + .5V,

ABNORMAL : Unplug Computer and

Comparator Boards., If

DVM reads the specified
voltage, check the 5V reg-
ulator 3A1U1 mounted
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TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOOTING, COMPUTER BOARD 3A2 (Continued)

1 MHz Clock

TUNE Command
Circuit

FAULT Lamp
Circuit

READY Lamp
Circuit

6-38

4.

Remove RF Shield from board.

Connect scope probe to U5
pin 5. Momentarily depress
TUNE button on the control
head, SCU-55,

Connect scape probe to U6
pin 12. Turn transceijver
power off. Wait approx-
imately 4 seconds and turn
power back on.

Connect scope probe to Y12
pin 11. Turn transceiver
power off for approximately
4 seconds, then turn back
on.

Connect scope probe to U6
pin 9. Momentarily depress
TUNE button on control
head, SCU-65.

on the Chassis Assembiy 3AL,
repair or replace.

NORMAL: Frequency = IMHz square
wave, 4V p-p minimum.

ABNORMAL : Replace U113,

NORMAL: While TUNE button is
depressed, 1ine will go high
(+5V). Coupler tunes.

ABNORMAL : Check U5, Renair
or replace.

NORMAL: Scope will show a 3V
tevel indication when trans-
ceiver is turned back on.

For information on the func-
tion of the Output Ports, '
see paragraph 4.5.7.

ABNORMAL : Check U6 and associ-

ated circuitry. Check FAULT
tamp on control head, SCU-55.
Check control cable between
coupler and transceiver.

NORMAL: Scope will indicate
a low voltage when the
transcejver is turned back
on,

ABNORMAL: Check Ul2 and associ-
ated circuitry. Check FAULT
Lamp on control head, SCU-55,
Check control cable between
.coupler and transceiver.

NORMAL: Coupler will enter a
tune cycle, scope will in-
dicate a low and go high at
the end of the tune cycle.
Far further information on
the function of the Qutput
Ports, see paragraph 4.5.7.

ABNORMAL: Check U6 and associ-
ated circuitry, Check READY
Lamp on control head, SCU-55.
Check control cable between
coupter and transceiver.

SN
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TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOOTING, COMPUTER BOARD 3A2 (Continued)

7. Pad Relay

8. RF Network
Relay Drivers

8a, CS1
Circuit

b.

Connect scope probe to Ul2
pin 12.

Connect scope probe to Ub
pin 15. Momentarily depress
the TUNE button on the
control head, SCU-55.

Connect scope probe to UlI2
pin 10. Momentarily depress
the TUNE button on the
control head, SCU-55.

Connect scope probe to U5

pin 23. Disconnect the 35FT,

antenna simulator and short
antenna terminal to ground
terminal with a 3FT. clip
lead. (WARNING: Short
antenna terminal ONLY for

testing of steps 8a.a. and b.

NOT for any of the follow-
ing 1ike tests.) Set trans-
ceiver to AM Mode at 2.0000
MHz. Momentarily depress
microphone key which will
initiate a tune cycle.

NORMAL: Scope indicates a Tow.

ABNGRMAL : Check related c¢ir-
cuitry of Ui2. Check READY
lamp ¢n control head,
SCU-55, Check control
cable between counler and
transceiver.

NORMAL : Scope indicates a
High during the tune cycle,
and a Low at the comple-
tion of the tune cycle.

ABNORMAL: Check related cir-

cuitry. For further infor-
mation on the function of
the Qutput ports see para-
graph 4.5.7.

NORMAL : Scope indicates a Low
during tuning, then it
goes to approximately +28Y
at compietion of tune cycle.

ABNORMAL: Same as 7.a. above.

Also check Detector/Pad
Assembly 3A4. See Section
4.3,

NORMAL: Scope will indicate a
3V (200 msec minimum) change-
of-state. NOTE: If the
change-of-state was not
observed during the tune
cycle, then repeat the same
procedure at a freaquency
500 KHz higher. This pro-
cedure should be repeated
several times to insure that
the change-of-state is be-
ing observed.

ABNCRMAL: If after several
cycles the scope does not
indicate a change-of-state,
check related circuitry.
For further information on
the function of the Qutput
Ports, see paragraph 4.5.7.

6-39



SUNAIR ACU-150D

TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOOTING, COMPUTER BOARD 3A2 (Continued)

b,

Connect scope probe to U9 NORMAL: Scope indicates a 28V

pin 14. Set transceiver to change-of-state. If the 28Y

AM Mode at 2.0000 MHz. De- change does not occur, then

press microphone key. change the freguency by 500
KHz and repeat procedure in
step Ba.a.

ABNORMAL : Same as in 8a.a.
above. Ailso check relay K33
on the RF Cutput Board
3A5A2,

NOTE: DISCONNECT CLIP LEAD SHORT CIRCUIT AND RECONNECT §§_£IA_ANTENNA SIMULATOR.

8b. C Qut 1
Circuit

8¢. € Out 2

8d. € Out 3
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a.

Connect scope probe to US NORMAL: Scope will indicate a
pin 25. Set transceiver in 3V {200 msec minimum) change-
AM Mode at 2.0000 MHz. of-state was not observed

Momentarily depress micro- during the tune cycle, then
phone key which will initiate repeat the same procedure
a tune cycle. at a frequency 500 KHz high-

er. This procedure should

be repeated several times to

insure that the change-of-
state is being observed,

ABNORMAL: If after severa)
cycles the scope does not
change, check related cir-
cuitry. For further infor-
mation on the function of the
Output Ports see paragraph
4.5.7. Also check relay K31
on the RF Qutput Board 3A5A2,

Connect scope probe to US NORMAL: Same as in step 8b.a.
pin 26. Proceed as in step above.
8b.a. above.
ABNORMAL: Same as in step
8b.a. above.

Connect scope probe to U9 NORMAL : Same as in step 8b.b.

pin 12. Proceed as in step

8b.b. above. ABNORMAL: Same as in step
8b.b. above. Also check
relay K30 on the RF Qutput
Board 3A5A2.

Connect scope probe to U5 NORMAL: Same as in step 8b.a.

pin 27. Proceed as in step

8b.a. above. ABNORMAL: Same as in step
8b.a.

e ,—..\‘
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NOTE :

8e.
8f.
8g.
8h.
8i.
8j.
8k.
81.
am.
8n.
8o.
8p.
8q.

8r,

TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOOTING, COMPUTER BOARD 3A2 (Continued)

the relay number will be listed.
have been outlined above in steps 8b through 8d.

C IN

C IN

L1

L2

L4

1

10

b.

o

or o
B

Lo i =

Connect scope probe to U9
pin 11. Proceed as in step
8h.b. above.

Us pin 2%
U9 pin 10

Us pin 30
U10 pin 16

U3 pin 31
Uyl0 pin 15

Us pin 32
U0 pin 14

Us pin 33
Y10 pin 13

Us pin 34
U10 pin 12

U5 pin 35
U10 pin 1l

U5 pin 36
Uig pin 10

Ué pin 2
Uil pin 16

Ug pin 5
U1l pin 15

U7 pin 5
U1l pin 13

U7 pin 6
Ull pin 12

U7 pin 9
Uil pin 11

U7 pin 12
U1l pin 10

NCRMAL : Same as in step 8b.b.

ABNORMAL: Same as in step
8b.b. Also check relay K29
on the RF Qutput Board
3A5AZ2.

For the remainder of these checks, only the component and pin numbers along with
Follow the established test procedures which

Relay K19 on RF Input Beoard
3A5A1.

Relay K18 on RF Input Board
3ABAL.

Relay K17 on RF Input Board
3ABAL.

Relay K16 on RF Input Board
3A5A1. :

Relay K15 and K14 on RF
Input Board 3ABAIL.

Relay K13 and K12 on RF
Input Board 3ABAL.

Relay K10 and K11 on RF
Input Board 3A5A1.

Relay K7, K8 and K9 on the
RF Input Board 3ABAL.

Relay K4, K5 and K6 on the
RF Input Board 3ABAL.

Relay K1, K2 and K3 on the
RF Input Board JABAL,

Relay K25 on RF Input Board
3A5AL.

Relay K2& on RF Input Board
3ABAL.

Relay K23 on RF Input Board
3A5AL.,

Relay K22 on RF Input Board
3A5A1.
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8s.

8t.

8u.

8v.

8w.

8x.
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L5

L6

L7

1.8

L9

TABLE 5.2 FAULT ANALYSIS AND TROUBLESHOOTING, COMPUTER BOARD 3A2 (Continued)

L10
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a.
b,

a.
b.

o

T

U7 pin 15
UlZ pin 16

U7 pin 15
ulz pin 15

U7 pin 19
Ul2 pin 14

Ué pin 18
412 pin 13

U pin 19
U1l pin 14

U7 pin 2
Ug pin 15

Relay K21 on the RF Input
Board 3A5A1L,

Relay K20 on the RF Input
Board 3A5AL.

Relay K28 on the RF Qutput
Board 3A5AZ.

Relay K27 on the RF Qutput
Board 3A5A2,

Relay K26 on the RF Qutput
Board 3A5A2Z,

Retay K23 on the RF Qutput
Board 3A5A2.
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TABLE 5.3 FAULT ANALYSIS AND TROUBLESHOOTING, COMPARATCR BOARD 3A3

NOTE: For this Test Procedure a Card Extender Sunair p/n 8064201594 and a 35FT.
Antenna Simulator Sunair p/n 8084001094 or equivalent is required. The
Antenna Simulator may be constructed from the schematic diagram in Figure

5.3,
CIRCUIT UNDER TEST INSTRUCTIONS RESULT/ACTION
Preliminary Setup a. Test Equipment: Freg/Waveform

Monitor, Figure 5.1,

b. Remove dust cover from the
coupler,

c¢. Place Comparator Board 3A3 on
card extender, and remove
RF shield,

d. Connect 35FT. Antenna Simu-
lator to couplers' antenna
terminal, Figure 5.1.

e. Transceiver: Power-up
transceiver and place in AM
Mode of operation.

f. Refer to Figure 5.6.

NOTE: When instructed to change transceiver frequency, be sure to change freguency
by no less than 500 KHz.

1, TUKE Command a. Connect scope probe to CR2Z  NORMAL: Scope indicates a
Circuit anode, Depress TUNE button momentary +0VDC to +12VDE
on control head SCU-55. tow to high change. Coupler
tunes.

ABNORMAL : Chack Motherboard
3A1ALI. Check control cahle
hetween transceiver and
coupler. Check transceiver
for proper inputs to the

coupler,
b. Comnect scope probe to Q1 NORMAL: Scope indicates a +1V
base. Depress TUNE button Tevel at (1 base. This
on control head SCU-55. tevel remains until coupler
- has tuned, then indicates
ov.

ABNORMAL: Check Ql and associ-
ated circuitry,
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TABLE 5.3 FAULT ANALYSIS AND TROUBLESHOOTING, COMPARATOR BOARD 3A3 (Continued)

+10¥DC Regulator

Cetector 5V
Reference Level

Phase and
Magnitude
Comparators

6-44

C.

Connect scope probe to Ql
collector. Depress TUNE
button on control head
SCU-55,

Connect DVM negative lead
to ground (chassis) and
connect positive lead to
TP1.

Connect DVM negative lead
to ground (chassis} and
connect positive lead to
TP2, Detector Reference
test point.

Connect scope probe to UlA
pin 12. Change frequency

of transceiver and momen-

tarily depress microphone

key. Coupler tunes.

Connect scope probe to U1B
pin 10. Change frequency
of transceiver and momen-
tarily depress microphone
key. Coupler tunes.

NORMAL: Scope indicates a
voltage Tevel of +1V at
Qi collector while tuning.
Level should remain lTow
until coupler has complieted
the tune cycle. Scope
indicates a +24V level.

ABNORMAL : Repair or replace
Q1 or associated circuitry.
Check Motherboard 3AI1AL.
Check Tune Relay on Detec-
tor Board Assembly 3A4.
Refer to Section 4.3.

NORMAL : DVM indicates a read-
ing of approximately 10V
+ .5V,

ABNORMAL.: If voltage is off
by more than .5V check Ué
circuitry for defective
component.

NORMAL: DVM indicates a read-
Tng of 5V + 0.01V.

ABNORMAL : Adjust R29 for pro-
per reading. If proper
voltage cannot be obtained,
check veoltage at CR9 cathode.
Cathode reading should be
approximately 28Y. Ancde

“readings should be approx-
imately 16V. I[f these are
correct, replace U5,

NORMAL: Scope indicates a 2V
p-p varying voltage (3 to
5 V). This continues until
the tune cycle is complete.

ABNORMAL : Check circuitry re-
Tated to UlA and check
Detector/Pad Assembly 3A4.
Refer to Section 4.3.

NORMAL: Same as 4a. above.

AENORMAL: Same as 4a. above.
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5.

TABLE 5.3 FAULT ANALYSIS AND TROUBLESHOOTING, COMPARATOR BOARD 3A3 (Continued)

Reflected Power
Sampiing Circuitry

cC.

Connect scope probe to U2A
pin 2. Change frequency of
transceiver and momentarily
depress microphone key.
Coupler tunes.

Connect scope probe to UZB
pin 1. Repeat as in step
dc. above.

Connect scope probe to U2C
pin 14. Repeat as in step
4c. above.

{onnect scope probe to UZ2D
pin 13. Repeat as in step
4¢c, above.

Connect scope probe to U4A
pin 2. Change frequency
of transcejver and momen-
tarily depress microphone
key. Coupler tunes.

Repeat checks on U4 pin 4,

pin 6, pin 8 and foliow same

procedure as in 4g. above.

Connect scope probe to U3A
pin 2. Change frequency

of transceiver. Momentar-
ily depress microphone key.

Connect scope probe to U4E
pin 10.
transceiver. Momentarily
depress microphone key.

Change frequency of

NORMAL: Scope indicates pulses
between OV and +10V during
the tune cycle.

ABNORMAL : Check U2A and assoc-
iated circuitry. Check
Detector/Pad Assembly 3A4.
See Section 4.3. Check
setup of Phase and Magnitude
windows according to Section
4.3.

NORMAL: Same as 4c. above.
ABNORMAL: Same as 4c. above.
gggﬁﬁg; Same as 4c. above.
ABNORMAL: Same as dc. above.
NORMAL : Same as 4c. above.
ABNORMAL : Same as 4c. above.

NORMAL : Scope indicates pulses
of 0V to +5V p-p.

ABNORMAL : Check related cir-
cuitry. Check Detector/
Pad Assembly 3A4., See
Section 4.3.

NORMAL: Same as 4g. above.
ABNORMAL : Same as 4g. above.

NORMAL: Scope indicates a
high during the tune cycla,

~and a low at the completion
of the tune.

ABNORMAL : Check U3A and assoc-
jated circuitry. Check
Detector/Pad Assembly 3A4.
See Section 4.3,

NORMAL: Scope indicates a low
and at end of tune cycle
does high.

ABNORMAL : Check U4E and assoc-
fated circuitry. Check
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TABLE 5.3 FAULT ANALYSIS AND TROUBLESHOOTING, COMPARATOR BOARD 3A3 (Continued)

Detector/Pad Assembly 3A4.
See Section 4.3.

RF Detector a. Connect scope probe to TP3. NORMAL: Scope indicates vary-
(Forward Power Change frequency of trans- ing voitage until end of
Det) Sampling ceiver. Momentarily depress  tune cycle. Then it reads
Circuitry micrephone kay. approximately 1.2V.

ABNORMAL : Check Y3A and assoc-
jated circuitry. Check
Detector/Pad Assembly 3A4,
See Section 4.3.

RF a. Connect scope probe to NORMAL: The scope indicates a
collector of Q2. Momen- Tow during the tune cycle.
tarily depress TUNE At the end of the cycle the
bgtton on control head scope indicates a high.
SCU-B5.

ABNORMAL : Check Q2 and assoc-
jated circuitry. Check For-
ward Power Detector on
Detector/Pad Assembly 344,
See Section 4.3.
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TABLE 5.4 ACU-150D ALIGNMENT PROCEDURE

IF UPON COMPLETION OF THE FAULT ANALYSIS TABLES 5.1, 5.2 AND 5.3, THE ACU-150D
IS STILL NOT OPERATING PROPERLY, THEN ACCOMPLISH THE FOLI.OWING AL TGNMENT PROCEDURE.

NOTE: ATl of the following measurements and adjustments are accomplished on the
Comparator Board 3A3.

1. Turn on the transceiver. (Necessary to supply power to the coupler.)

2. Connect negative lead of DVM to ground, TP8. Set meter scale to read +50 VDC.
3. Measure voltage on TPL (U6 pin 3). Adjust R32 until voltage is +10VDC.
4, Set meter scale to read +5V0C. Measure voltage on TP2 (95 pin 3). Adjust

R29 until voltage is +5VDC.

5. Measure voltage on TP3 (U3A pin 4). Adjust R43 until voltage is +1.2 VDC.

6. Connect negative lead of DVM to TP7 (U2D pin 11) and connect positive lead
to TP6 (U2C pin 8). Set meter scale to read +1 VDC. Adjust R19 until a
reading of +200 mv + 10 mv is obtained.

7. Connect negative lead of DVM to TP2 (DET REF). Measure voltages on TP6
(U2C pin 8) and TP7 (U2D pin 11). Adjust R32 until TP6 reads +100 mv + 5 mv
and TP7 read +100 mv + 5 mv,

8. Connect negative lead of DVM to TP5 (U2B pin 7) and positive lead to TP4
(U2A pin 4). Adjust R6 until a reading of +120 mv + 6 mv is obtained.

g, Repeat steps 7 and 8 as required to obtain correct reading.
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TABLE 5.5 TABLE QF ASSEMBLIES

DESIGNATOR DESCRIPTION SUNAIR
PART
NUMBER
ASSEMBLY SUBASSEMBLY '
3A1 Chassis Assembly 8064210097
3A1A1 Motherboard Assembly 8064215099
3A2 Computer Board Assembly 8064220092.
3A3 Comparator Board Assembly 8064230098
374 RF Detector Assembly 8064260094
3A4A1 Detector/Pad Assembly 8056160094
3A4A2 Pad Assembly 8056161091
3A5 RF Assembly 8064203091
3A5A1 RF Input Board Assembly 8064240093
3A5A2 | RF Qutput Board Assembly 8064250099
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| SUNAIR ACU-1500
8064210097C  CHASSIS ASSY JAL 806A215099A  PC ASSY, MOTHER JALAL
REF | SUNALIR = REF — SUNAIR
SYMBOL DESCRIPTION PART NO. SYMBOL. DESCRIPTION PART NO.
CHASSIS ASSY JAl 8064210097 PC ASSY, MOTHER 3AlLAL 8064215099
SALAL PC Assy, Mother 8064215099 ALALTG Connector, PC, 18 Pin Female 0753510001
3413 Connecter, Power, 26 Pis Round G754480003 3A1ALDS Connector, PC, 18 Pin Female 0753610001
3a132 Connector, RF, UHF 0753360001 3A1A1J6 | Connector, PC, 25 Pin O8L Root 1005820015
JAL1D3 Connector, RF, HN UG-49&/U 0753040009 JALALIY Connector, PC, 1B Pin Female 0753610001
£2 Csp. O.1uf, 100V, Z5U 0244080003 34]A138 | Connector, PC, 18 Pin female 6753610001
c3 Cap. 1pf, 33¥, Y348 0283630001 ClL Cap. 0.GIuf, 25V, X535 6281620008
4 Cap. luf, 35V, T3e8 0283630001 Cs Cap. i5uf, 30V, 195D (274000008
ul IC. Linesr, Yol. Reg. MC7803CK 0447190008 £PL Capecitor, NTWK, 10 fin, lsf 1006580018
cP2 Capagitor, NTWK, 10 Pin, .luf 1004580018
CR1 Diodae, Transrorb IN5646A 1604680021
MISCELLANEQUS Ll inductor, Molded, 6.8an 245ma C664180001
. L2 lnductor, Molded, 6.8uh 245ma 0664180001
Bracket, Card Guide 8064207100 L3 induetor, Molded, 6.81h Z45ma 0664180001
Bracket, Card Guide/Heatgink 60564207207 L4 Inductor, Molded, 6.Buh 245me 0664180001
Bracket, Cover 80642111067 [ Inductor, Molded, 6.8uh 245ma 0664180001
Card, Guide, Plastic 1005870639 L& Inductor, Moided, 6.Buh 245ma 0664180001
Chassis 8044211000 Ly Inductor, Molded, 6.8uh Z45ma 0664180001
Connector, RF, Subministura 0753700000 L8 Inductor, Molded, &.8ah 1080ma 0452200001
Handle, Modified 1003130003 0l Trangigstor, NPN, SI. 2N4i24 04480310003
Hook, Front, BiX 0B70840011 Rl Resistor, 47K, 10%, #W 0171060008
Nut, Wing No. 10-32 0519320000 R2 Resiator, 4.7K, 5%. &W 0170770061
Panal, Front 8064205107 -
Ratainer, Rear, Male 95015620006
Shiald, Canter 8064207002
Socket, Tranaistor TO-3 0641550000
BOGAZ01Z9ZA  FINAL ASSY
REF SUNAIR
8064201098A _ FINAL ASSY, TESTED SYMBOL DESCRIPTION PART NO,
EF
sv;:tsou DESCRIPTION pi\l:a’yrAblag. FINAL ASSY 8064201292
: JAL Chassis Assy 8064210097
FINAL ASSY, TESTED 8064201098 3A2 PC Assy, Computer 8064220092
Brace, RF ASSY 8064207509 383 PC Asay, Comparator 8064230098
Dust Cover 8064205000 3A4 PC Asay, RF Dstector, Airborne 8654260094
Final Assy 8064201292 3AS5 RF Asgembly ?9632[}30%
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SUNAIR ACU-150D

80642200928  PC ASSY, COMPUTER 3AZ
REF REF

SYMBOL DESCRIPTION pSAL::jrArl:g. SYMBOL DESCRIPTION pi‘g:‘r“‘rig

PC ASSY, COMPUTER 3A2 8064220092 csi Cap. laf, 50V, 198D 0280910062

C3 Cap, G.00lpf, 100V, 7R, 20% 0281630003 £sl Cap. lpf, 50V, L9603 0280910002
cu Cap. 0.001uf, 100V, X7R, 26% 0281630003 C52 Cap. laf, 50v, 198D 0280910002
5 Cap. G.wf, 50V, X7R, 20% 0281610002 53 Cap. 9.1af, 56V, X7R, 20% 0281610002
cé £ap. C.luf, %0V, XTR, 20% 0281610002 L1 inductor, Molded, 22uh, 10% (664060005
o Cap. G.ipf, 50V, X7R, 20% 0281610002 gl fransistor, P-CH, FET 2N5461 0446160008
ca Cap. O0.luf, S0¥, X7R, 20% 0281610002 R1 Resistor, 10K, 10%, &W 0170416005
c9 Cap. G.luf, 50V, X7R, 20% 0281510002 R2 Resistor, LOK, 10%, W 0170410005
€10 Cap. O.luf, SOV, XTR, 20% 0281410002 R3 Resistor, 10K, l0%, &W 0170410005
cll £ap. C.iuf, SOV, X7R, 20% 0281610002 Ra Resistor, LOK, 10%, &% 0170410095
clz Cap. O,luf, S0V, X7R, 20% 0281410002 RS Resistor, 220K, 10%, & Gl77780002
c13 Cap. 0.0uf, 100v, X7R, 20% 02814304003 6 Reaistor, 470, 5%, tW G184110009
cls Cap. 0.001uf, 100V, X7R, 20% 0261630003 /7 Resistor, 100K, 10%, ¥ 4170390004
Cis Cap, 0.00LLF, 100V, X7R, 20% 0281630003 RE Resistor, 39K, 10%, % 0177800003
1) Cap. 0.001uf, 10OV, X7R, 20% 0261630003 Uk IC. Digital IDBOB5AH 1004410007
ci7 Cap. 0.00k4f, 100V, X7R, 20% (281430003 uz IC. Digital SN54LS138J 1006410015
1] Cap. 0.1uf, 50V, X7R, 20% 0281610002 us IC. Digital SNS4LS373] 1006410023
cly Cep. 0.3uf, 50V, X7R, 20% 0281616002 U4 EPROM BO64221099
c20 Cap. 0.I1uF, 50V, X7R, 20% (2816100602 Ys IC. Digital iDBI5SH 1005420092
£21 Cap. G.iuf, 50V, X7R, 20% (281410002 U6 IC. Digital SN54L5374) 1006420011
cz2 Cap. G.Iuf, 50V, X7R, 20% 02816100602 J? IC. Digital SNS4LS374) 1006420011
€23 Cap. 0.Iuf, 50v, X7R, 20% 0281610802 us if, Digital SN54L532) 1008420029
c24 Cap. 0.1uf, 50V, X7R, 20% (281610002 us iC. Linear ULSZ004R 1006420037
£25 Cap. 0.Muf, S50¥, X7R, 20% 0281510002 Y10 IC. Linear ULS20068 1004420037
£28 Cap. O.luf, 50V, X7R, 20% 0281610002 u1lL iC. Linear ULS2004R 1006420037
cz? Cap. 0.Luf, 30Y, X7R, 20% 0281610002 ulz IC. Linear ULS2004R 1006420037
cza Cap. 0.1pF, 50V, X7R, 20% 0281810002 U3 Crystal, Gscillator, 1.00 Mz 1006670025
czy Cap., 0.1uf, 50V, X7R, 20% 0281610002
£30 Cap. O.1uf, S0V, X7R, 20% 0281610002
C31 Cap. 0.1uf, 50V, X7R, 20% 0281410002 MISCELLANEQUS
£32 Cap. 0.1uf, 50V, X7R, 20% (3281610002
C33 Cap., 0,1uf, 50V, X7R, 20% 0281610002 Card Ejectors 1003320015
(13 Cap. 0.luf, 50V, X7R, 20% 0281410002 Shield, Front, Computer 8064220408
£35 Cap. 0.1uf, 50v, X7R, 20% (281610002 Shield, Rear 8064220505
£ Cep. O.luf, 50V, X7R, 20% 6281510002 Socket, 1C. 24 Pie 1NNA240621
c37 Cap. 0.laf, 50¥, X7R, 20% (:2816100G2
£38 Cap. 0,1uf, 30V, X7R, 20% 03281510002
£3v Ceap. 0.1uf, 30V, X7R, 20% 0281610002
c40 Cap. O.luf, SOV, X7R, 20% 0281610002
£al Cap. 0.luf, SOV, X7R, 20% 0281610002
c42 Cap. 0.luf, SOV, X7R, 20% 0281610002
cas Cap. O.1uf, 50V, X7R, 20% 4281610002
c44 Cap. 0.Iuf, S0V, X7R, 20% 0281610002
ca5 Cap. 0.1uf, 50V, X7R, 20% 0281610002
c46 Cap. G.iuf, S0V, X7R, 20% 0281610002
ca7 Tap. O.luf, 50V, X7R, 20% 0281610002
cag Cap. 0.1uf, 50V, X7R, 20% 0281610062
C4y Cap. O.1nf, 50V, X7R, 20% 0281610002
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80642300984  PC ASSY, COMPARATOR 3AZ
b ibied !

REF SUNAIR
sv:g:n BESCRIPTION pi‘;'f;f‘h"g. SYMEOL DESCRIPTION i
PC ASSY, COMPARATOR 3A} 8064230098 R8 Resistor, 4.7K, 5%, W 0170770601

cl Cep. 0.1af, 50V, X7R, 20% 0281610002 ‘R9 Resistor, 100K, 10%, & 0170390004
cz Cap. .Dluf, S0v, X7R, 20% (1281730008 R1D Resistar, 4.7K, 5%, iW 0170770001
C? Cap. 0.luf, 50v, X7R, 20% G281610002 R1) Reaistor, 100K, 10%, i 0170390004
C4 Cap. .Gluf, 50v, X7R, 20% 0281730008 R12 Resistor, 22M, 10%, #W 0180950002
Cé Cap. O.iuf, SOV, X7R, 20% 0281610002 R13 Resistor, 22M, 10%, IW 0180950062
c7 Cap. 0.lpf, SOV, X7R, 20% 0281616002 R14 Resistor, 6.8K, 5%, iW 0174810008
c8 Cap. O.uf, 50V, X7R, 20% 0281510002 R15 Reatator, 6.8K, 5%, iW 0174810008
cy Cap. 0.luf, 50V, X7R, 20% 0281610002 R1E Resistor, 1080, 5%, iW G171180903
cil Cap. .0Iuf, 50v, X7R, 20% 0281730008 R17 Resistor, 2.2K, 5%, &W 0178070009
ciz Cap. .0iuf, SO0V, X7R, 20% 0281730008 R18 Resistor, 1GK, 1%, 1/8W 1003056026
cl3 Cap, C.luf, 50V, X7R, 20% 0281610002 Ri9 Pot. 5%, i0%, W, 15 Turns (338450066
cla Cap. CG.1pf, 50V, X7R, 20% 0281610002 R20 Resister, 10K, 1%, 1/8W 1003050026
Cls Cep. 0.1uf, 50V, X7R, 20% 0281610002 Azl Resistar, 4.7K, 5%, W 0170770001
ele Cap. 0.1f, 50V, X7R, 20% 0281510002 /22 Resistor, 100K, 10%, W 0170390004
ci7 Cap. O.1:f, 50V, X7R, 208 0281610062 23 fesistor, 4.7K, 5%, IW 9170770001
£18 Cap. O.1uf, 50V, XIR, 20% 0281610002 R24 Resigtor, 100K, 10%, &W 0170350004
c19 Cap..0.lsf, 50v, X7R, 20% 0781610602 R25 Resistor, 22M, }0%, W 0180950002
€20 Cap. O.1uf, 50y, X7R, 20% 0281610002 RZ8 Reststor, 22M, 10%, iW 180950002
c21 Cap. 0.1uf, 50V, X7R, 20% 0281410002 R28 Resister, 330, 5%, iW 0170910048
c22 Csp. D.luf, 50V, X7R, 20% 02681610002 r29 Pot. 500, 10%, W, 15 Turns 0338450078
c23 Cap. 0.4%f, 50V, X5V, 20% 0283370009 /30 Resiator, 560, 5%, W 0183200004
£24 Cap. 6.BuF, 20V, 1368 0296780006 R31 Resistor, 270, 10%, ¥ 0178450006
025 Cap. 0.47uF, 30V, XSV, 20% 0283370009 R32 Pot. 500, 10%, IW, 15 Turne 0338490078
co6 Cap. 0.47uf, 50V, X5v, 20% 0283376009 R33 Resistor, 1.5K, 10%, &W 0172470005
c2? Cep. 0.47aF, 50V, X5v, 20% 0283370009 R34 Resistor, 6.8K, 5%, AW G174810008
cz8 Cap. -Qiuf, 50V, X7R, 20% 0z817300C8 /35 Resistor, 4.7K, 5%, iW 6176770001
€29 Cap. .Dluf, 50V, X7R, 20% 0281730008 836 Resistor, 13, 5%, W 0177160004
C30 Cap. G.lpf, 50V, X7R, 20% (281610002 R37 Rasistor, 1K, 0%, &% 0171560001
c3l cap. 0.00luF, 100V, X7R, 20% (281630003 R3B Resistor, 1K, 0%, iW 0171560001
£32 Cep. 0.00%F, 100V, X7R, 20% 3281630003 R39 fesistor, ISK, 10%, &W 0172350600
£33 £ap. 0.00luf, 100V, X7R, 20% 0281630003 R40 Resistor, 15K, 10%, &W 0172350000
£34 Cap. 0.001uf, 10CV, X7R, 20% 0281530003 R&L Reaistor, 150K, 10%, &W 0176750002
c35 Cap. 0.00f, looy, X7R, 20% 0281630003 R&:2 Resistar, 22K, 5%, iW 0172230006
£36 Cap. 0.1uF, 50V, X7R, 20% 0281510002 /43 Pot, 100K, 10%, W, 15 Turns 03384506051
£37 Cap. 0.1uf, 50V, X7R, 20% 0281610002 RA4 Resistor, 15K, 10%, &W 0172350000
C38 Cap. 0.1uf, 50¥, X7R, 20% 0281610002 R&5 Resistor, 15k, 10%, W 0172350000
c39 Cap. 0.1uf, 50V, X7R, 20% (281610002 R4S Resistor, 2.2M, 10%, &W 0176870008
c40 " | Cep. 0.001pf, 100V, X7R, 20% (281630003 R47 Resistor, 4.7K, 5%, iW 0170770001
cal Cep. 0.4%.F, 50V, X5V, 20% 0283370069 Pl Test Paint, White 0753640007
caz Cap. 0.47sf, SOV, X5V, 20% 0283370009 w2 Test Point, White 6753640007
£43 Cap. 0.00Wf, 100V, X7R, 20% 0281630003 P3 Test Point, White 0753640007
Cad Cap. luf, 50v, 1980 0280910002 TP4 Test Point, White 075358400C7
CR1 Diode, Rectifisr IN4OO4 0405180004 P5 Test Point, White 0753540007
c]2 Diode, Rectifiar iN4DO4 0405180004 P4 Test Point, White 0753640007
CR3 Diode, Rectifier IN4GD4 0405180004 Ha Teat Point, White 753640007
CR4 Diode, Rectifier 1NAODS& 0405180004 Ed:] Test Point, White 8753640007
£RS Diode, Rectifier 1N40D& 0405180004 ul IC, Linear UA747ADMGB 1004439024
LR Dicde, Rectifier IN4DOD4 405180004 uz IC. Linear LM239A} 1005430032
CR? Diode, Rectifier IN&OGS& G405180004 us3 IC. Linear LM239A2 1006430032
CRB Diode, Signal, Germ. INSG2E 8405610069 U4 IC. Digital MCI4584BAL 1006440003
CRY Dicde, Zener INS349A £405%80003 us iC. Linear LM117 100644001
CRLO Diode, Signal, Germ. INSG2F 0405610009 e IC. Linear LM117 1006446011
CRii Diode, Signal, Germ. INS4ZE 0405610009
L1 [nducteor, Molded, 22:th, 10% 0566060005
L2 inductor, Molded, 22uh, 10% 0666060005 MISCELLANEOUS
L3 Inductor, Molded, 22uh, 10% Ba64060005
L& Inductor, Moided, 22ph, 10% 0464060005 Card Ejectors 1003320045
L5 Inductor, Malded, 23ih, 10% 0664060005 Mounting Pad, Transistor 0502710004
LE Inductor, Molded, 22uh, 10% 0664060005 Shield, Front, Computer BliG4220408
al Transistor, NPN, SI, 2822227 0448580004 Shield, Rear 8064220505
Gz Teansistor, NPN, $I, 2N4l24 0448010003
Rl Resistor, 6.8K, 5%, iW 6174810008
R2 Resistor, 6.8¢, 5%, &W 0175810008
R3 Resistor, 100, 5%, &W 4171180003
R4 Resistor, 2.2K, 5%, iW 0178070009
RS Resistor, 10K, 1%, 1/8¥ 10030500626
Ré Pot. 5K, 10%, #W, 15 Turns 0338490086
at Resister, lOK. 1%, 1/8¥ 1003050026
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BOSE1E0094E  PC ASSY, DEJECTOR/PAD 3A4AL

80561610918  PC ASSY, PAD 3A4A2

REF SUNAIR
SYMBOL. DESCRIPTION PART NO,
PC ASSY, DETECTOR/PAD 8056160094
SALAZ L Asay, Pad 8056161091
cz Cap. $-20pf, 1060V, Ceramic 0282930001
3 Cap. 390pf, 500V, DMLY, 5% 0286000008
C4 Cap. .Oluf, 50V, X78, 20% 9281730008
[ Cap, .Qlpf, 50v, X7R, Z0% 0281730008
Cé Cap. .0uf, S0y, X7R, 20% 0781730008
c? Cap. O.1uf, 30v, X7R, 20% 0281610002
ca Cap. 0,iuf, 50V, X7R, 20% 0281610002
e Cap. .47 f, 50v, X7R, 20% 0283377771
clo Cap. .0lpf, 50V, X7R, 20% 0281730008
£l Cap. .0lsf, 50V, X7R, 20% 0781730008
ciz Cap. .Oluf, 50V, X7R, 20% 9281730008
cLs Cap. l2pf, SO0V, DM1S 1005320639
cla Cap. 2-Bpf, 350V, NPO 0268228060
£1s Cap. 21pf, 500V, DM1S, 5% 0298745001
cis Cap. .0luf, SOV, X7R, 20% 0281730008
ciy Cap. 91pf, 500V, DML5, 5% 0298760001
ci8 Cap. .Bluf, 50V, X7R, 20% 0281730008
cie Cap, 2-Bpf, 350V, NPO 0268220000
€20 Cap. 33pfF, SOGV, DM15, 2% 0281020001
CR1 Diode, Rectifier IN4OO4 04651680004
CRZ Dicde, Sigasl, Germ. IN342E 04465610069
CR3 Diode, Signal, Germ. INS4ZE 0405616009
CR4 Dicde, Signal, Germ. INS4ZE 04056100609
CRS Diode, Signal, Germ. IN5G2E 0405610009
CR& Diode, Signal, Germ. IN54ZE 40561G009
CR7 Diode, Signal, Germ. INS42E (405610049
CRB Diode, Rectifier LN4OD4 0405190004
J1 Connector, RF, Snap-On 1000170612
Kl Relay, 4PDT, 24V, PC MT 7.5A 0661660009
K2 Relay, 4PDT, 24Y, PC MT 7.5A 0661600909
LI Inductor, Molded, 0.47uh, 3% 0449410009
L2 Inductor, Molded, 1000uh, 10% 0664940005
L3 Inductor, Molded, 1000wh, 10% 0664946005
ié Inductor, Molded, 10CO:h, 10% G464940005
LS Inductor, Molded, 1000uh, 10% Ns64940005
L& lnductor, Molded, iGQ0uh, i0% 0664960005
L7 inductor, Molded, 10COuh, L0% 0464940005
LE inducter, Molded, 1000uwh, 10% 0664940005
L9 Inductor, 0.1%h 8056162097
R7 Resiator, 12K, 10%, W 0183180003
R8 Resistor, 18, 5%, W 0184730007
R9 Resistor, 12K, 10%, iW 183180003
R10 Resistor, 100, 10%, 1¥ 0165540001
"1l Resistor, 56, 10%, i¥ 0168890003
R12 Pot, 10K, 5%, 0.6W, 15 Turna 0344410005
R13 Resistor, 33, 10%, iW 0182530001
R4 Resistor, 33, 10%, W 0182530001
R15 Resistor, 220, 10%, iW (171320000
R16 fasistor, 220, 0%, iW 0171320000
Tl Transformer, Ampl. Detector 6035040802
2 Tranaformer, Phase Detector £8350409C0
s Tranaformer, Current BOBOGAZ602
Pl Test Point, White 753640007
P2 Tast Point, White 0753640007
w3 Teat Point, White 0733640047
P4 fest Ppint, White 0753640007
iP5 Test Point, White 07536400407
MISCELLANEQUS
Secket, Pin 1005990034
Sockat, Relay, 4PCGT Contacte 4754700003
Spring, Relay, Hold-Dawn 0881930008

REF SUNAIR
SYMBOL DESCRIPTION PART NO.
PC ASSY, PAD 3A4A2 8056161091
Ak Resistor, 50, 5%, 14K 6191160008
A2 Resistor, 50, 5%, l4M 0191160008
R3 Resistor, 50, 5%, 14¥W 0191160008
R4 Resistor, 50, 5%, l4W 0191160008
RS Resistor, 200, 5%, luW 0197410805
R6 Resistor, 200, 5%, 14 0197410006
BOGAZ60094A  PC ASSY, RF DETECTOR, AIRBORNE 3A4
= =
REF
SUNA
SYMBOL DESCRIPTION pany N,
PC ASSY, RF OCTECTOR, AIRBORNE 806426009
38441 | PL ASSY, Detector/Pad 8056160094
Card E jectors 1003320015
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SUNAIR ACU-150D

62800934 PC ASSY! RF INPUT JASAL

REF }
SY’:‘%ZL DESCRIPTION pSA%’:_Ah"g_ SYMBOL DESCRIPTION pi‘“'aﬁ";:g.
PC ASSY, RF INPUT JASAL 064240093 52 Cap. 0.Glgf, 100v, ISV 0273210009
cl Cap. $10pf, 500v, DMLY, 3% 0257570005 ©53 Cap. 0.01pf, 100V, 15V 0273210009
2 Cap. 910pf, 500V, DMI9, 5% 0297570005 54 Cap. 0.01uf, 100V, 25V 0273210009
c3 Cap. 820pf, 500V, DMLY, 2% 0281280002 €59 Cap. 0.0Luf, 100V, Z5V 0273210009
s Cap. B20pf, 500V, OM19, 2% (281280002 56 Cap. 0.01xf, 100V, Z5V 0273210009
s Cap. 820pf, 500V, DMLY, 2% (1281 280002 K1 Relay, Resd, 24V, 2 Form A 1005900027
s cap. B20pf, 500V, DM19, 2% 0281280802 K2 Relay, Reed, 24V, 2 Form A 1005900027
€7 Cap. 430pf, 500V, DM1%, 5% 0254900003 K3 Relay, Resd, 23V, 2 Form A 1005906027
ca Cap. &30pf, 500V, DM19, 5% 0254900003 K Reluy, Reed, 24V, 2 Form A 1005500027
Ty Cap. 430pf, 500¥, DML, % 0254900003 K5 Ralay, Reed, 24V, 2 Form A 1005906027
1o Cap. 430pf, SO0V, DM1D, 5% 0254900003 K8 Relmy, Resd, 24V, Z Farm A 1005900027
1l Cap. 430pf, S00V, DMLY, 5% 0254500003 K7 Ralay, Reed, 24V, 2 Form A 1005900027
e12 Cap. 390pf, SO0V, DM19, 2% 0282640002 X8 Relay, Resd, 28V, Z Form A 1005900027
13 Cap. 220pf, 500v, OM15, 2% 1281420009 K9 Relay, Reed, 24V, 2 Form A 1005900027
el4 Cap. 220pf, 500V, DMIS, 2% 4281420009 K10 Relay, Resd, 24¥, Z Form A 1005500027
cls Cap. 220pf, 500V, DM15, 2% 0281420009 K11 Rslay, Reed, 28V, Z Form A 1005900027
cls Cap. 220pf, 500V, DM15, 2% 0281420009 K1z Aslny, Read, 28¥, Z Form A 1005900027
c1? Cap. 200pf, 500v, DM15, 5% 0258040009 K13 Relay, Reed, 24¥, 2 Form A 1005900027
ci8 Cap, 200pf, 500Y, DM1S, 5% (258040009 K14 Relay, Resd, 24¥, 2 Form A 1005900027
19 Cap. 160pf, 500V, DM1S, 2% 0281340005 K15 Relsy, Reed, 24¥, 2 Form A 1005900027
c20 Cap. L60pf, 500v, DMIS, 2% 0281340005 K16 Relay, Reed, 24V, 2 Form A 1005900027
cz1 Cap. 160pf, 500V, DM15, 2% 0281340005 K17 Relay, Reed, 24V, 1 Form A 105910006
e22 Cap. l50pf, 500V, DM1S, 2% 0281340005 18 Relny, Reed, 24V, I Form A 1605910004
23 Cap. 91pf, 500V, DM15, 5% 0298740001 K19 Rslay, Reed, 28V, 1 Form A 1005910006
c2a Cap. 91pf, SO0V, DM1S, 5% 0298740001 K20 Relay, Resd, HY, 24¥, 1 Form A 1005920001
€25 Cap. 91pf, 500V, DMIS, 5% . 0298740001 K21 Relay, Reed, HV, 28V, 1 Form A 1005920001
26 Cap. 75pf, SODV, DM1S, 2% 0281110000 K22 Relay, fleed, HY, 24V, 1 Form A 1605920001
c27 Cap. 47pf, 500V, DM1S, 2X 0262420002 K23 Rolay, Reed, HY, 24V, 1 Form A 1005920001
c28 Cap. 47pf, S00¥, DMLS, 2% 0202420002 K28 Relay, Reed, MY, 28V, I Form A 1005920604
c29 Cap. 4lpf, 500V, DMiS, 2% 0282420002 K25 Rolay, Reed, HY, 23V, 1 Form A 1005920001
30 Cap. A7pf, 500V, DM1S, 2% 0282420002 £l Inductor, 0.C4h 8064240506
31 Cap. 47pf, 500V, DMIS, 2% 0282420002 12 Inductor, 0.0Bth 9064240603
32 Cap. A7pf, 500V, DMIS, 2% 0282420002 L3 Inductor, 0.20uh 8064240701
¢33 Cap. 47pf, 500V, DM1S, 2% 0282420002 L4 Inductor, 0.375uh 8064240808
€34 Coap. 12pf, 500v, DMLS 1005320039 LS Inductar, 0.70uh 8064240903
£35 Cap. 15pf, 500V, DMIS 1005320021 16 Indugtor, 1.35%h 2064241606
(47 Cap. 12pf, 500V, DMIS 1005320039 v
cal Cap. 8.0Lif, 100V, 25V 0273210009
a2 Cap, 0.01af, 100V, 25V 0273210009
CA3 Cap, 0.0lnf, 100V, 25V 0273210009 B0GAZIYIVIA  BF ASSEMBLY JAS
cas ap. 0.0Luf, 100V, Z5¢ 0273210009 e
cas Cap. 0.01uf, 100V, IS5V 0273210009 SYMBOL DESCRIPTION SUNAIR
cas Cap. 0.0lur, 100¥, 5V 0273210009 | I PART NO.
a7 Cap. 0.0luf, 100V, ISV 0273210009
t48 Cop. 0.01uf, 100V, ISY 0273210009 RF ASSEMBLY 3A3 8064203091
£49  |.Cap. 0.01ur, 100¥, ZSV 0273210009 ASAL | PC Assy, BF 1nput 8064240093
€50 Cap. 0.0luf, 100V, Z5V 0273210009 JASAZ | PC Assy, RF Dutput 8064250099
o5l Cop. 0.0Muf, 100, Z5V 0273210009 MLSCELLANEOUS
Btacket, PC Board 8064203201
Spacer, Insulator, Snap-In 10046300023
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SUNAIR  ACU-150D
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NOTE: UNLESS OTHERWISE SPECIFIED © +
(1) ALL CAPS ARE IN UF
BOSAZSOO99A  PC ASSY, RF OUTPUT 3A5AZ .
. E .
.. syMBoL DESCRIPTION PART No. |
i | PC ASSY, RF OUTPUT 3A5A2 ) 8064250099
€57 | | Cap. 0.Dlpf, 100Y, ISV 0273210009
c58 ' Cap. 0.0Ipf, 100V, ISV ' 0273210009
€5% | { Cap. G.0Wuf, 100V, ISV 0273210009
60 Cap. 0.0uf, 100v, I5V 0273216009
cél Cap. 0.0lnf, 100V, Z5V 0273210009
c62 Cap. 0.01af, l0av, IsV 0273210009
€83 | | Cap. 0.0lnf, 100V, ISV ‘ 0273210009
cé4 ! Cap. 0.0iuf, 100V, 25V 0273210009
y e } “t-Cap. 100pF; SKY, N7 © |- 0290440009
€86 + | Cap. 100pf, 5KV, N750 0290440009
€67 ' | cap. 180pf, 5KV, N750 0290440009
€68 ; | Cap. 100pf, 5KV, NTSO0 0290440009
C69 | | cap. 50pf, 7.5KY, NPG 6290260008
c Cap. 75pF, 7.5KV, N750 0290560004
K26 { | Relay, Reed, HV, 28V, 1 Form A 1005920001
X27 * | Relay, Reed, HY, 24V, 1 Form A 1005920001
X28 ' | Relay, Reed, HV, 28V, 1 Form A 1005520601 -
K29 Relay, Reed, HY, 24y, 1 form A 1005920001
K30 ' Relay, Reed, BV, 26v, 1 Form A 1005920001
K31 Relay, Reed, HV, 24¥, 1 Form A 1005920001
K32 | Relay, Reed, Hy, 24V, 1 Form A i 1005920001
K33 ! Relay, Reed, HY, 24V, 1 Form A | 1805920001
L7 Inductor, 3.0zh 8064250706
8 ! Inductor, 5.5h 8164250609
L? ! | Inductor, 39.Mk ) ANRAPEASAT
10 | | tnductor, 0.02n ‘ 8064250803

FIGURE 5.9 3A5A2 RF OUTPUT BOARD
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