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- PRODUCT SERVICE:

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

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

Ft. Lauderdale, FL. 33315-3389
US.A.

Telephone: (305) 525-1505

Telex: 51-4443
Cable: Sunair FTL.
Fax: (305) 765-1322

TRAINING:

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

GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This manual contains information necessary to install, operate, and maintain the MD-8188 ‘Pathfinder’ ALE
Modem. Installation information is focated in Section li. Operating instructions are included in Sectionil. Theory
of Operation is in Section IV. SectionV contains Maintenance and Troubleshooting guidelines. Information in
this manual appilies to all equipment configurations, unless otherwise stated in the text or illustrations.

1.2 PURPOSE OF EQUIPMENT

The MD-9188 Is a radio modem designed to operate with the Sunair RT-8000 transceiver to provide HF radio
automatic link establishment (ALE). Designed for use in fixed-station or mobile environments, the modem
complies with the signaling and link establishment requirements of MIL-STD-188-141A (Interoperability and
Performance Standards for Medium and High Frequency Radio Equipment) and FED-STD-1045
(Telecommunications: HF Radio Automatic Link Establishment).

1.3 GENERAL DESCRIPTION

The MD-8188 ALE Modem is a practicat, flexible, easy-to-use solution forthe basic requirements of automatic link
estabiishment for HF radios.

MD-9188 features include: robust MIL-STD-188-141A waveform, operafional simplicity, link quality analysis
(LQA), use of digital signal processing (DSP) technology, Golay-encoded forward error correction (FEC), rapid
station connectivity, and selective calling.

The MD-8188 performs real-time near optimum channel selection at the time of link establishment. Individual-
call link establishment is the functional goal of the MD-9188, making it a practical solution to the needs of HF
interoperability requirements.

The MD-9188 is based on state-of-the-art microcomputer and digital signal processing (DSP) technologies. DSP
techniques enable the generation and detection of signals in @ manner that is significantly more efficient and
reliable than traditional analog processing. Maximum system flexibility is maintained by using software to
implement all modem operations. This makes the MD-9188 adaptable to existing and future signaling schemes
with no changes required to the hardware.

Operational simplicity is achieved by placing all modem controf functions on the front panel of the RT-8000
transceiver connected to the modem. The equipment operator can program and activate ALE operations
through the use of a small number of option menus, entry fields, and “soft” keys. Once activated, alltransceiver
and modem operations necessary for link establishment are performed automaticaily.
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1.4 TECHNICAL SPECIFICATIONS

1.4.1 GENERAL

iNPUT POWER: AC - 115/230 VAC, +/-15%, 25W, single phase 50-60 Hz.
DC - 12 -28 VDC, 40W
Automanc AC/DC Cranesover

AUDIO INTERFACE IMPEDANCE: 600 ohms.

REMOTE INTERFACE: RS232 at 9600 Baud.

SIZE: {CM) B8.9H X 42.58W X 45.7L
(INCHES) 3 1/2iH X 16 3/4W X 18L
{Rack Mountasie).

WEIGHT: (KG): 6.7
(LBS) 14.75

1.4.2 SIGNALING

MODULATION: 8-ary FSK,
SYMBOL RATE: 125 Baud.
BIT RATE: 375 bits/sec.

CODING: Golay forward error correction (FEC) Mode;
3/4 and 2/3 majority vote.

REDUNDANT WORD LENGTH: 49 symbols (147 bits).

DATA THROUGHPUT: 61.22 bits/sec.

CALLING CYCLE: 8016 ms (3 Character ID Only).
RESPONSE/ACKNOWLEDGE CYCLE: 2,352 ms (3 Character D Only).

SCAN RATE: 500 ms/channel.

1.4.3 SELECTIVE CALLING

ADDRESS FORMAT: 15 Characters Maximum, alphanumeric ALE basic 38-character set, excluding wildcard
character.

HANDSHAKE: 3-way, station-to-station and net call, 1-way all call and sounding.

249
NETWORK MANAGEMENT: 1 network 99 station address, 30 siot positions available for net call,

129

1-2



ENGINEERING CHANGE NOTICE

£l ‘ £
TITLE MODEL [MG/NEW REV. NUMEER b Rl B 16‘
CTONMECTOR, POWER, 19 FIN MALE SO0 SERIESD DATE
I NS S
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ZEE BELOW DATE —
P B

PURFOSE OF ECN:

Lo CHANGE MASTER FaARTS LIBT A FOLLOWS:
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T2 VPWOEA-14~13F"T,

2. ADD PN 1000200001, "CABLE CLAMP MEZ0OST-8A", TO THE FOLLOWING
BILLS OF MATERIAL: Comastes Fiwoe ‘FF0 Mirle Cppedes DB-F Femala
A, PN BLO71Z9799, O HSSY, AURIO, IN/ZOUT,. 3 FIX. BTY, 1, EEV A. 2
FN 8107110093, AESY, ‘Tg AUDI&%?f?fﬁFT” ﬁ?v 1, BET A}‘””“
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T MEoam
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FEMOVED "F-RACKSHELL COMRONENTS” SHOULD BE BAGGEED (SET OF FOUR
FER BAE) AND RETURNED TO VENDOR FOR CREDIT. REWORK TO COMMENCE
ONCE "A-BACKSHELLS" ARE RECEIVED.

FEWORE ALL IN-PROCESS CAELE ASSEMELIES A8 FER NOTE 1 ABOVE.

ALL CONNECTOR KITS CONTAINING PN 1011140004 CAN BE USED AB IS

L3

DOCUMENTATION. AFFECTED BY THIS CHANGE ACTION o
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i E é g < |[BILL OF MATERIAL X EF.
Z || TECHNICAL MANUALS
X X SERVICE BULLETIN
A X MASTER PARTS LIST X EF.
A1 OfA PRODUCTION DRAWING X RL.5
A 8JY CARD A o
~ PRODUCTION CONTROL X Sk
X 11 CONFIGURATION CONTROL
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1.4.4 LINK QUALITY ANALYSIS

MEASUREMENTS: S-+N/N (SINAD) and Bit Error Rate (BER).

ACCEPTANCE THRESHOLD: 20dB (approximate) no inhibit function after ene sounding cycle.

1.4.5 AMD PROTOCOL

CHARACTER SET: 64 character ASCH subset.

MESSAGE SIZE: 90 characters, maximum.

SUPPORTING PROTOCOL: Single station link, all call and nst call (net control station acknowledge only).

1.4.6 ENVIBONMENTAL

TEMPERATURE RANGE: -10°to +55°C,
HUMIDITY: 95% at 50°C.

VIBRATION: MIL-STD-810D.

1.5 EQUIPMENT SUPPLIED

The following is a list of equipment, with appropriate Sunair pant numbers, supplied with the MD-9188 ALE

Modem. :
SUPPLIED EQUIPMENT:
SUNAIR PART NUMBERS:

ALE Modem, MD-9188 ' 8101001255 GRY

8101001298 Q.D.
Manual 8101000500
Power Cord Assembly, 115 VAC 8101002080

or
Power Cord Assembly, 230 VAC 8101002197
m/b/&ﬂ AP a’([’M S.,, . ) &H%

interconnect Kit; 14 P ¢ 8101002596 Sew A/ oet S

Gl A3y #w 8161063398 Audio Cable 4 ft. &+ L
w 1010635294 Serial Cable 4 #. and 2 audio DB-18with hoods
Cuble ASIY # (connactor).

1.6 OPTIONS AVAILABLE

The following is a list of optional equipment or accessories available for use with the MD-8188 ALE MODEM.

Y _ J OPTIONAL EQUIPMENT/ACCESSORIES: SUNAIR PART NUMBERS:

Power Cord Assembly, DC 8101002204 /
Field Module Kit 8101905080
3

.1
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SECTION |

INSTALLATION

2.1 GENERAL

This section contains all necessary instructions for unpacking, inspection, and, if required, reshipment of the
equipment or parts. Information regarding iocation and mounting considerations, power requirements, and
equipment interconnection is also provided.

2.2 UNPACKING AND INSPECTION

-

As soon as you have received your unit(s), unpack and inspect ali components and accessories. Check the
packing list to be sure you have received ali items ordered, and that all items necessary for operation have been
ordered.

NOTE: Be sure to retain the carton and its associatéd packing materials
should it be necessary to reship the equipment.

Do not accept a shipment when there are visible signs of damage to the cartons untila complete inspection is
made. If there is a shortage of items or any evidence of damage, insist on a notationto that effect onthe shipping
papers before signing the receipt from the carrier. If concealed damage is discovered after the shipment has
been accepted, notify the carrier immediately in writing and await his inspection before making any disposition
ofthe shipment. Afull report should also be forwarded to Sunair's Product Services Department. Piease hesure
to include the following information for prompt service:

a) ORDER NUMBER.

b) MODEL AND SERIAL NUMBER.

c) NAME OF TRANSPORTATION AGENCY.
d) APPLICABLE DATES.

Upon receipt of this information, Sunair will make arrangements for repair or replacemert.

2.3 RETURN OF EQUIPMENT TO FACTORY

The shipping carton for the MD-9188 has been designed to protect the equipment during shipment. The
container and its associated packing material should be used to reship the unit.

When necessary to return equipment to Sunair for warranty or non-warranty repair, an authorization number is
required. This number can be obtained from our Product Services Department:

TELEPHONE: (305) 525-1505,
TELEX: 51-4443,

CABLE: SUNAIR,
FACSIMILE: (305) 765-1322.

If the original shipping carton is not available, be sure to carefully pack each unit separately, using suitable

cushioning material where necessary. Very special attention should be given to providing enough packing
material around connectors and other protrusions from the unit. Rigid cardboard should be placed at the

2-1
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SECTION |I

INSTALLATION

21 GENERAL

This section contains all necessary instructions for unpacking, inspection, and, if required, reshipment of the
equipment or parts. information regarding location and mounting considerations, power requirements, and
equipment interconnection is also provided.

2.2 UNPACKING AND INSPECTION

As soon as you have received your unit(s), unpack and inspect all components and accessories, Check the
packing list to be sure you have received ali items ordered, and that all tems necessary for operation have been
ordered.

Be sure to retain the carton and fts associated packing materials
shouid it be necessary to reship the equipment.

Do not accept a shipment when there are visible signs of damage to the cartons until a complete inspection is
made. If there is a shortage of items or any svidence of damage, insist on a notationto that effect onthe shipping
papers before signing the receipt from the carrier. If concealed damage is discovered after the shipment has
been accepted, notify the carrier immediately in writing and await his inspection before making any disposition
ofthe shipment. Afull report should also be forwarded to Sunair's Product Services Department. Please be sure
to include the following information for prompt service:

a) ORDER NUMBER.

b) MODEL AND SERIAL NUMBER.

¢) NAME OF TRANSPORTATION AGENCY.
d) APPLICABLE DATES.

Upon receipt of this information, Sunair will make arrangements for repair or replacement.

2.3 RETURN OF EQUIPMENT TO FACTORY

The shipping carton for the MD-9188 has been designed to protect the equipment during shipment. The
container and its associated packing material should be used to reship the unit.

When necessary to return equipment to Sunair for warranty or non-warranty repair, an authorization number is
required. This number can be obtained from our Product Services Department:

- -~
TELEPHONE: (305) 525 )508

TELEX: 514443,
CABLE: SUNAIR,
FACSIMILE: (305) 765-1322.

If the original shipping canon is not'avai!ab!e, be sure to carsfully pack each unit separately, using suitable
cushioning material where necessary. Very special attention should be given to providing enough packing
material around connectors and other protrusions from the unit. Rigid cardboard shouid be placed at the
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corners of the equipment to protect against denting. DO NOT USE DUNNAGE (e.g., STYROFOAM PEANUTS)
FOR PACKING PROTECTION; they may ailow the unit to shift while being shipped, and, thersfore, become
dammaged.

When returning subassemblies or components for repair or replacement, be sure to pack each separatsly, using
suitabie cushioning material.

Shipment to be made PREPAID consigned to.

Sunair Electronics, Inc.
Product Services Department
3101 SW Third Avenue
Fort Lauderdale, Florida 33315-3389
USA.

Plainly mark with indelible ink all malling documents as follows:

US Goods Returned for Repair
Value For Customs - $ (Amt.)

Mark ALL SIDES of the package:
FRAGILE - ELECTRONIC EQUIPMENT!
Before shipping, carefully inspectthe packageto be sure itis marked
properly and is securely wrapped.

24 GENERAL INSTALLATION AND MOUNTING INFORMATION

Satisfactory operation of this equipment will depend upon the care and thoroughness taken during installation.

2.4.1 GENERAL INSTALLATION

For installation and use with the transceiver and other equipment, use this manual in conjunction with their
respective operating manuals for complete installation information.

Before starting installation, carefully plan equipment locations to ensure that the operatihg environment is
suitable and that adequate access for maintenance is provided.

if operated on DC power, check for correct polarity before appiying power.

installation of the MD-9188 ALE modem requires connecting the power line cord to the appropriate power
source and two signal cables bstween the modem and the RT-9000 transciever. If an optional RCU-9310
Remote Control Unit and/or Auxiliary Terminal is present in the system, they must also be connected to the
modem. Refer to chart below.

Referto Figure 2.4.1.2for the interconnection of the modem, transceiver, and optional remote control unit and
appropriate power connection,

2-2
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TO ADD

CONNECT

NOTE

AC Power
DC Power

RT-8000

RCU-9310

Aux Terminal

AC source to J8 on rear panel.
DC source to J9 on rear panei.

Controt lines from J8 (RT-8000) to
XCVR Remote connector J4onrear
panel of MD-9188.

Audio lines from J5 (RT-9000) to
XCVR Audio connector J1 on rear
panel of MD-9188,

Control fines fromJ6 (RCU-9310) to
Remote Control connector J5 on
rear panel of MD-9188.

Audio lines from J4 {RCU-8310} to
Line Audio A/C connector J2 on
rear panel of MD-9188.

Control lines from Aux Terminal to
Aux Terminal connector J6 on rear
panel of MD-9188,

See Figure 24.1.1 and 2.4.1.2,
See Figure 24.1.1 and 2.4.1.2.
See Figure 24.1.1, 24.1.2, and
consult RT-8000 Manual.

See Figure 2.4.1.1, 24.1.2, and
consult RT-8C00 Manual.

See Figure 2.4.1.1, 24.1.2, and
consult RCU-9310 Manual.

See Figure 2.4.1.1, 2.4.1.2, 2.4.1.3,
and consult RCU-8310 Manual.

See Figure 24.1.1, 24.1.2, and
section 3.3.

242 BASE STATION INSTALLATION

Self-adhesive rubber pads, or ‘feet,’ are supplied with the MD-9188 so that it can be placed directly on atable,
desk, orsimilar flat surface. Minimum clearance of one (1) inch atthe sides andtwo (2) inches at the rear and
top should be allowed to provide for adequate air flow for cooling. Figure 2.4.1.1 shows the applicable outline
dimensions of the equipment and the location of inputs and outputs for signal and power lines.
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Figure 2.4.1.1 MD-9188 Qutline Dimensions and Connector Locations.
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SUNAIR RT-9000/MD-9188 LOA VALUE TO SINAD CONVERSICON

DISPFLAYED VALUE dB SINAD DISFLAYED VALUE dB SINAD

1 1 G 16
2 2 H 17
3 3 I 18
4 a J 19
5 5 B 3
6 6 L 2
7 7 M 22
8 8 N 3
. 9 9 o 24
A 10 P 25
B 11 8 26
c 12 R 27
D 13 3 28
E 14 T 29
F 15 u 30
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Figure 2.4.1.2 RT-9000/MD-9188 Systerﬁ interconnect Diagram. |
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Figure 2.4.1.3 MD-9188 RCV/XMT Line Audio interface.
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2.4.3 RACK INSTALLATION

The modem may be conveniently mourited in a standard nineteen-inch (19) rack using the rackmount tabs,
or ‘ears,’ attached to the sides of the front panel. in the rack-mounted configuration, the MD-9188 requires
a standard pane! space of three and one-half inches (3-1/2") high. Refer to Figure 2.4.3 for assembly details.

BCREW {810, 172", Prifh)
4 RELYD)

SCREW (914 36", FHD)
4 REGD)

Figure 2.4.3 Installation of MD-9188 in Equipment Rack .
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SECTION Il

OPERATION

3.1 GENERAL

As noted in Section |, ali ALE operations are controlied through the front panel of the RT-8000 transceiver.
Detailed instructions for ALE programming and operation are inciuded inthe RT-8000 Installation and Operation
Manual, :

This section provides the operator with the location and use of the MD-9188 front panei controls and indicators.
Refer to Figure 3.1.

POWER SWITCH

CN

;-.—— ALE STATUR -——-; @ )
ALY STARDEY CPERATE . @
. @ @ @ Fusg ruse rOWER

I ° M5-9188 ° '
ey suwam [T

FAULT INDICATOR Eg | 4| OPERATE INDICATOR

STANDBY INDICATOR
=]

Figure 3.1 MD-9188 ALE Modem, Front Panel Controls and Indicators.

1| POWER ON/OFF SWITCH

When this switch is in the down position, the equipment is off. To apply power, simply place the switch in
the 'ON’ {(up) position.

31
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2 | FAULTINDICATOR

When this indicator is on, there is a fault in the operation of the equipment. During the power on sequence,
the FAULT indicator is turned on as alamp test. After about 20 seconds, the FAULT indicator will turn off.
if this indicator should turn on at any other time, an internal hardware or software failure has occurred. In
this event, the modem will automatically perform a system reset sequence, which will subsequently turnthe
FAULT indicator off.

3 { STANDBY INDICATOR

When this indicator is on, the modem is inthe standby state, walting for a scan command from the RT-9000
transceiver. Duringthe power on sequence, the STANDBY indicator is turned on as a lamptest. Afterabout
20 seconds, the power on sequence will complete, but the STANDBY indicator will remain on. if the modem
switches to another state (FAULT or OPERATE) the STANDBY indicator will turn off.

4 | OPERATE INDICATOR

When this indicator is on, the modem is inthe operate state; i.e., the modem is performing either a transmit
orareceive scan. During the power on sequence, the OPERATE indicator isturned on as alamp test. After
about 20 seconds, the OPERATE indicator will turn off, When a scan operation is requested by the RT-8000
transceiver, the OPERATE indicator will turn on. If the scan operation is haited, the OPERATE indicator will
turn off.

3.2 PRIMARY OPERATIONS

Once the MD-8188 ALE modem is connected to the RT-9000 transciever and the transceiver is programmed for
ALE, power up and use of the modem is relatively straightforward.

Place the front-panel ‘POWER’ switch in the ‘ON’ position. The cooling fan will start running and the three ALE
status lights (FAULT, STANDBY, and OPERATE) on the front panel will turn on.

Afterthe power is turned on, the modem will perform a power up sequence that will last about 20 seconds. During
this sequence, the modem cannot be operated. When the power up sequence is completed, the FAULT and
OPERATE lights will turn off and the STANDBY light will remain on. The MD-9188 ALE modem is now ready for
operation,

If the preceding events fail o occur, consuit the troubleshooting guide in Section V.

Whenever the MD-9188 is commanded to bagin a receive or transmit
scan, the STANDBY light wiltturn off. The OPERATE light will turn on
and will remain on untit:

a) the scan is halted by an RT-9000 command;
or b) a modem fault occurs.

If the scan is halted, the OPERATE fight will turn off and the STANDBY light will turn on. if a modem fault occurs,

the OPERATE light will turn off and the FAULT light will turn on. If the FAULT light turmns on, consult the
troubleshooting guide in Section V.
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3.3 AUXILIARY TERMINAL USE

The MD-9188 supports the Automatic Message Dispiay (AMD) protocol of FED-STD-1046 through the use of an
auxiliary terminal to display, generate, and edit ALE messages. A DEC VT-102-compatible terminal, or a
computer that supports VT-102 emulation, must be used.

3.3.1 TERMINAL SETUP

The terminal is connected to the ‘AUX TERMINAL' connector on the rear panel of the MD-8188 (refer to
Section ). Set up the terminal as follows:

Data Interface - RS-232 (without 20ma current loop)
Transmission Speed - 9600 bits/second

No Parity

Seven Data Bits

Two (2) Stop Bits

3.3.2 TERMINAL OPERATION

Turn on the terminal's power; then turn on the ALE modem. This allows the terminal to stabilze, with a
refreshed screen, prior to the modem’s power up sequence.

NOTE: When the modem is inthe ‘STANDBY' mode, the terminai screen may
be refreshed by holding down the ‘Ctil’ key while pressing ‘R’

Once the terminal and modem are powered up, the foliowing heading will be displayed:
“AMD MESSAGE TRAFFIC”

The modem/terminal will be in one of four (4) AMD modes, as idicated by the display at the bottom of the
screen:

[1] “MESSAGE EDIT oovevvrrrmmmmrisisses — “EDITING DISABLED"
IR e R 1= 1o R —— “EDITING DISABLED”
[3] "MESSAGE EDIT crovsecrcmmunsssssssesnesessre “EDITING ENABLED”
[4] “MESSAGE SEND cccorevvemmmsressssssssssesseee “EDITING ENABLED"”

The ‘Return’ (‘Enter’) key toggles the “MESSAGE EDIT/SEND" function, while the ‘Esc’ key toggles the
“EDITING DISABLED/ENABLED" function,

The cursor movement {arrow) and ‘Del(ete)’ keys are not supported; the ‘Backspace’ key is used to correct
errors.

NOTE: The keybord ‘Caps Lock’ {or ‘Shift Lock’) must beon during message
creation or editing. FED-STD-1045 AMD protocol supports UPPER-
CASE characters only.

Messages may be up to 90 alphanumeric characters in length. If the character bufferis overrun, 8 ‘beep’ wili
occur, signifying an error. An error beep willalso be heard if the operator presses the ‘Backspace’ key when
the cursor is in the first character position. '

NOTE: Prior to sending a message, the EDITING function must be DISABLED,
otherwise, the message will not be sent.
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The following FED-8TD-1045 ALE protocols permit the embedding of messages:
Single-Station Link
All Cali
Net Call

Unless the MESSAGE EDIT function is enabled, messages will always be embedded and sent when these
protocois are invoked.

Each time a message is sent, the terminal at the transmitting station will display:

“AMD MESSAGE TRANSMITTED: (MESSAGE ...........ccccvuuene. )"

Each time a message is received, the terminal at the receiving station will display:

“AMD MESSAGE RECEIVED: (MESSAGE ............cccecnue Y

i
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SECTION IV
THEORY OF OPERATION
4.1 GENERAL
The thecry of operation of the MD-9188 Modem is presented in the following format:
Corresponding
Section #'s:
HARDWARE ASSEMBLIES 4.2
Host Processor Assembly 4.2.1
Dightal Signal Processor Assembly 422
Audlo/Display Assembly 423
Audio Selector Assembly 4.2.4
Power Supply Assembly 425
SOFTWARE 4.3
ALE Message Transmisslon Software 4.3.1
ALE Messags Reception Software 432

4.2 HARDWARE ASSEMBLIES

Figure 4.2 shows a block diagram of the major subsections of the MD-9188 and how they interface to each other
and the RT-9000 transceiver. The major subsections are the host processor assembly, the digital signal
processor assembly, the audio/display assembly, and the power supply assembly These assemblies are
described below.

4.2.1 HOST PROCESSOR ASSEMBLY

The host processor assembly performs ALE message management and process control within the modem.,
This includes transmit message assembly from supplied ALE IDs, ALE ID extraction from the ALE receive
message, redundant word interleave/deinterieave, Golay encode/decode, and tribit symbol conversions. All
command communications and ALE scan control operations between the MD-9188 and the RT-9000
transceiver are accomplished through the host processor. The host processor consists of and IBM PC/AT-
compatible motherboard, a daughtercard containing two RS-232 serial data ports and a parallel data port,
and a daughtercard containing a ROM (read only memory) disk drive.

4.2.2 DIGITAL SIGNAL PROCESSOR ASSEMBLY

The digital signal processor assembly performs ALE waveform generation and detection, channel signal-to-
noiseratio (SNR) measurement, and channeltraffic activity measurement. Symbol data and other information
is passed between the host processor assembly and the digital signal processor.

Datatransfer requests are interrupt-driven from the digital signal processor or polied by the host processor.

The digital signal processor assembly uses an AT&T DSP32 and an AT&T T7525 high-precision PCM
coder/decoder.
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Receive Audio
¥ Operate
Transmit Audio Audio/Display | 5 stanaby
L 4A7 b Fauit
J6 Searial Link
J5 4AB Serial Link Processor
l(——-— 4A5
s i
Audio l Bus @
Selector
J3 4A8
; ACV Serin Data
J2 XMT Satial
Data
J1 Seral
1O #1
Pai;aolm Bus CPU
Extender Mother Board
Sorll 4A2 4A1
VO #2
Multi-Function
ROV Board @
Sertal Data 4A4
XMT Seriaf Datn
ROM
Disk (}:‘)
+5VDC +12VDC 12VDG 4A3 T
AC
input AC/DC
Power Supply
4A9
Battery input

4-2

Figure 4.2. MD-9188 ALE Modem, Block Diagram.
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4.2.3 AUDIO/DISPLAY ASSEMBLY

The audio/display assembly provides interface between the RT-9000 transceiver and the MD-9188 front
panel, and the host processor and digital signal processor assembilies. Buffering of control lines for the
keyline, scan interrupt, and front panel display indicators is provided on this assembly. In addition, circuitry
is also provided for transiation betwsen doubly-balanced, 600-ohm audio signals externally and single-
ended, 8-ohm audio internally,

4.2.4 AUDIO SELECTOR ASSEMBLY

The audio selector assembly provides switched access to the transmit and receive audio of the RT-8000
transceiver. Up to four audio receive andfor transmit fines can be attached to the RT-8000 through the
assembly (see section 2.4.1). Each audio source may have its own keyline to control the transceiver. The
operation of the audio selector assembly is performed by the RT-8000 and is transparent to the operations
of the modem. When the modem keyline is active, the modem audio overrides the audio from the switched
audio sources. In addition, the audio selector assembly provides interface between XCVR Audio (J1), Line
Audio A/C (J2), Line Audio B/D (J3), XCVR Remote {J4), Remote Control (J5), and the Aux. Terminal (J6)
connectors on the rear panel.

425 POWER SUPPLY ASSEMBLY

The power supply assembiy consists of an input transformer, rectifier andfilter circuits, aDC-10-DC converter,
and relay-controtied changeover circiuts. With both AC and DC power connected, the supply will automatically
sense AC line reductions or failure and switch to the DC backup voltage.

Supply voitages and ground are provided through standard power supply connectors to the host processor
board.

‘Supply voltage and ground are provided to the audio/dispiay assembly via a disk drive power supply cable
and Molex connector. An additional disk drive power supply connector is provided to allow the modem to
supply power to an external floppy disk drive for system testing.

A power supply partition encloses the power supply, providing EMI shielding while allowing air flow through
the modem.

4.3 MODEM SOFTWARE PROCESSES

The host processor and digital signal processor assemblies provide the hardware platform for the modem
software. It is the software that gives most of the performance characteristics to the MD-8188. To the operator,
the software consists of two elements. These arethe ALE message transmission software and the ALE message
reception software. Both are described below.

4.3.1 ALE MESSAGE TRANSMISSION SOFTWARE

Figure 4.3.1 shows the processes of ALE message formation and symbol generation. First, the ALE seif ID
and call ID are acquired. The selfiD comes from the Sunair RT-8000 transceiver when a receive or transmit
scanis requested. The call D either comes from the RT-9000 when a transmit scan is requested or from the
calling station’s message during a receive scan. The characters must come from the basic 38-character
ASCIl set, excluding the wildcard character (the question mark, ‘?’).
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selt 1D call D

ALE Message
Construction
saqusnce
of ALE .
standard 24 bits

words

12 - bit Goolay
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Add Stuff Bit

Concantenate 3
Copies of Word,
Convert to Symbols

Audio Tone
Moduiation

Figure 4.3.1 ALE Message Transmission Process.
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IDs are broken into three-character words of 21 bits, with the ‘at-sign’ (@) character appended as nesdedto
fill out the last word. Three preamble bits are then added to the beginning of each word according to the
word's position inthe message. These combined elements formthe 24-bit ALE standard word as described
in MIL-STD-188-141A and FED-STD-1045.

Next, the 24-bit standard word is broken into two 12-bit elements which are then Golay encoded for forward
error correction (FEC). Mode 3/4 (up to 3 errors detected and corrected, up to 4 errors detected but not
correctabie) is used for the Golay encoding of both of the word elements. The two 24-bit encoded elements
are then interleaved to form a 48-bit word and a ‘stuff bit’ added as the 48th bit of the complete transmitted
word, Each transmitted word is sent three times in succession forming one ALE redundant word. The bits
ofthe redundant word are grouped into 49 symbols of three bits each. The 49 symbols ofthe redundant word
are then sent to the digial signal processor for moduiation.

The modulation process takes each symbol and produces a corresponding tone with a duration of 8
milliseconds. The transition between each tone occurs at a zero-crossing point in the signal waveform and
each tone has the same amplitude. The transmission of the 49 symbols of one ALE redundant word occurs
in the digital signal processor while the next redundant word is being created by the host processor.

4.3.2 ALE MESSAGE RECEPTION SOFTWARE

Figure 4.3.2 on the following page, shows the processes of ALE symbol detection and message reception,
Symbol datectionis accomplished inthe digital signal processor. Duringthe ALE message receive operation,
the digital signal processor monitors the audio channel for ALE tones. Any tones received must bsiong to
the ALE tone consteliation and have the proper timing. The detection aigorithm synchronizes with a
sequence of ALE tones as they are received. Synchronization is maintained even under suboptimal channel
conditions such as multipath and broadband interference.

As each symbolis detected, areal-time estimate of the ratio of the signal- and noise-to-noise plus interference
(SINAD) is calculated.

"The SINAD value is passed to the host processor along with the symbol value. The host processor
accumulates the SINAD values to form an average SINAD value for the ALE message. This average SINAD
value is used for link quality analysis (LQA) to determine i the channel is of acceptable quality for use. The
symbols are buffered until a sufficient number are acquired to form an ALE redundant word. A majority vote
is taken of the three transmitted words of the redundant word and a count of the number of non-unanimous
votes is made for the two 24-bit Golay encoded words and the stuff bit. The two words are then Golay
decoded (using mode 3/4) and forward error corrected to yield a received 24-bit ALE standard word.

After the ALE redundant word is decoded into the ALE standard word, a number of tests are performed to
determine redundant word sync, bit error rate, and proper message reception. The number of error bits
detected in each Golay word is used along with non-unanimous bit count to determine ALE redundant word
synchronization. The non-unanimous bit count is also used for bit error rate (BER) estimation. When
redundant word sync is achieved, each standard word s checked for proper ID characters and preamble bits
inthe context of the word's position inthe received message (i.e., message parsing). The address characters
in the call ID of the message must match those of the self ID of the receiving station. The address characters
in the self ID of the message must aiso match those of the call ID that the receiving station is listening for if
the call ID is already known,

Upon successful link establishment, the seif ID, calt ID, and an LQA figure of merit are sent to the RT-8000

transceiver. The LQA figure of merit is an alphanumeric character thatis related tothe SINAD of the message
in dB. This information is displayed on the message display of the RT-9000,
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Figure 4.3.2 ALE Message Reception Process.
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SECTION V

FAULT ISOLATION/MAINTENANCE AND REPAIR

5.1 GENERAL

This section provides guidelines for Fault Isolation, maintenance and repair to the Lowest Repairable Unit (LRU)
level.

NOTE: There are no user adjustments in this modem. All adjustments are
praset at the factory and should not be attempted in the field.
Replacement PC board assemblies contain preset factory adjustments
and require no further adjustments on installation.

5.2 DISASSEMBLY

Disassembly should be only to the extent necessary to accomplish the repair or replacement of the defective
LRU. Procedures for disassembly of assembilies are given in the following paragraphs.,

5.3 TEST EQUIPMENT REQUIRED or EQUIVALENT

Multimeter O~ Simpson 260
Digital Voltmeter Leader LDM-853A

5.4 MODEM FAULT ISOLATION GUIDE

NOTE: The following PC assernblies have factory set DIP switches and/or
jumper plugs. When the POSSIBLE TROUBLE refars to these
assemblies check the switch settings and/or jumpers to be sure they
have not changed from the factory settings.

See the following illustrations for reference:

CPU Mother Board Assembily 4A1, see Figure 5.4.1.
ROM Disk Board Assembly 4A3, see Figure 5.4.2.
Mutitunction Board Assembly 4A4, see Figure 5.4.3.
Digital Signal Processor Assembly 4A5, see Figure 5.4.4.
CODEC Board Assembly, see Figure 5.4.5.
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MobDeM FAULT ISOLATION GUIDE.

POSSIBLE CORRECTIVE
SYMPTOM(s) TROUBLE(s) ACTION(s)
AC Power Only.
When power switchis turned ON, | 1. No AC power. . Check for AC input.
the status lights fail to light and | 2. Open front panel AC fuses . Replace F1and F2 as
power supply fan does not run. 4AF1 and F2, required. If fuses open again,
troubleshoot power supply.
See section 5.5.
. Faulty AC/DC power supply . Troubleshoot power supply.
4A9, See section 5.5,
DC Power Only:
When power switchisturned ON, | 1. No DC power. . Check for DC input.
the status lights fail to light and | 2. 4A8 F1 open. . Remove modem from rack and
power supply fan does not run. remove top cover by removing
: 4 comer screws, see Figure
2.4.1.1. Remove Power Supply
Covar, see Figura 5.4.6, by
removing the 6 screws.
Replace F1 as required, see
Figure 5.4.7. If F1 opens
again, troubleshoot  power
supply, sea section 5.5,
. Faulty AC/DC power supply . Troubleshoot power supply,
4A8. see section 5.5.
AC or DC Power:
When power switch is turned | 1. 4AB1 faulty. . Use DVM to measure 4A9.J1
ON the status lights turn ON, but pins 5+ and 6- for +12 VDC.
power supply cooling fan 4AB1 does Remove and replace 4AB1 as
not nan, required.
. Faulty 4A9 U2 or associated . Use normal troubleshooting
circuitry. techniques and check U2 and
associated circuitry. Remove
and replace faulty components
or Remove and replace 4A9
power supply P.C. board.
Return faulty 4A9 to factory for
repair. See Figures 5.4.6 and
5.4.7,
AC or DC Power:
When power switch is turned | 1. Fauity lamps. . Remove and replace lamps as
ON 4AB1 runs but one or more of required.
the status lights do not light. . Faulty Audio/Display board . Remove and replace 4A7.
assembly 4A7, Return faulty 4A7 to factory for

5-2

repair. See Figures 5.4.6 and
5.4.8.
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MobDEM FAULT ISOLATION GUIDE, Continued ...

SYMPTOM(s)

POSSIBLE
TROUBLE(s)

CORRECTIVE
ACTION(s)

AC or DC Power:

When power switch is turned
ON 4AB1 runs, but status lights fail
to light.

AC or DC Power:

" When power switch is turned
ON, all status lights turn on and
remain lit. (Mocdem does not go to
STANDBY state).

The modem performs power up
sequence properly butdoes not go
into the OPERATE state when
commanded to perform a receive
or transmit scan.

1. Faulty Audio/Display board
assembly 4A7.

2. Fauity Muitifunction board
assembly 4A4

12V from power
supply 4A9 is used

only by 4A4 and 4A6
assemblies. To make sure
fault is not caused by power
supply 4A9, Use DVM and
check -12 V out of power
supply at J3, pin 6, before
replacing 4A4, If -12 Vis faulty
go to section 5.5 for
troubleshooting  power
supply 4A9,

3. Faulty power supply assembly
4A9,

1. Faulty CPU Mother board
assembly 4A1, ROM Disk
board assembly 4A3,
Multifunction board assembly
4A4, or Audio/Display board
assambly 4A7.

Before replacing 4A4

assembly use DVMto

check for -12 V output at

4A9J3 pin6. if-12Visfaulty,

go to section 5.4 for

troubleshooting  power
supply 4A9.

1. The serial data cable is not
properly connected to modem
or the RT-9000.

2. Faulty Multifunction board 4A4.

1. Remove and replace 4A7.
Return faulty 4A7 to factory for
repair.

2. See Figures 5.4.6 and 5.4.9.
Remove subassembilies 4A2
thru 4A6. Reinstall as in Figure
5.4.10. Remove and replace
4A4. Return faulty 4A4 10
factory for repair.

3. Troubleshoot power supply,
see section 5.5.

1. See Figure 5.4.6. Remove
subassemblies 4A2 thru 4A8,
Reinstall as in Figure 5.4.10,
Remove and replace 4A3, 4A4,
4A7, and 4A1 assemblies one
at a time to determine faulty
board. Return faulty board
assembly to factory for repair.

1. See Figure 2.4.1.2 and make
sure Serial Data Cable is
properly connected,

2. See Figures 5.4.6 and 5.4.10.
Remove and replace 4A4
assembly. Return faulty 4A4
assembiy to factory for repair.
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MoDEM FAULT ISOLATION GUIDE, Continued ...

SYMPTOM(s)

While modem is performing a receive
scan, the modem does notrespond
to ALE messages that are being
receivad.

While performing a transmit scan,
the modem doss not key the
transmitter and/or does not appear
to be generating tones.

POSSIBLE
TROUBLE(s)

CHECKS & CORRECTIVE
ACTION(s)

NOTE: | Before replacing

4A4 assembly use
DvMtocheckfor-12Voutput
at 4A9J3 pin 6. f-12Vis
faulty, go to section 5.5 for
troubleshooting  power

supply 4A8.

3. Faulty I/O board assembly
1A2A8 in RT-8000.

1. The audio cable is not properly
connected to the MD-8188 or
tha RT-8000.

2. Faulty Multifunction board 4A4,
Digital Signal Processor
assembly 4A5, CODEC board
assembly 4A6, Audio/Display
assembly 4A7 or Audio
Selector assembly 4A8.

Before replacing 4A4

or 4A6 assemblies,

use DVM to check for -12 V

output at 4A9J3 pin 6. If

-12 V is faulty go to section

5.5 for troubleshooting power
supply 4A9.

3. Faulty 1A2A1 CPU or 1A2A3
Audio PC assemblies in the
RT-9000 Transceiver.

1. The audio cable is not property
connected to the MD-9188 or
the RT-9000.

2. Faulty Multifunction board 4A4,
Digital Signal Processor
assembly 4A5, CODEC board
assembly 4A6, Audio/Display
assembiy 4A7 or Audio
Selector assembly 4A8.

. Refer to RT-9000 manual,

section 5.4.

. See Figure 2.4.1.2, and check

cable connections.

. See Figure 5.4.6, remove

subassemblies 4A4 thru 4A6.
Reinstall as in Figure 5.4.10.
Remove and replace
assemblies 4A4 thru 4A6 one
at atima. i symptom still
axists, see Figure 5.4.8.
Remove and replace 4A7. If
symptom still exists, see Figure
5.4.11. Remove and replace
4A8. Return faulty board
assembly to factory for repair.

. Refer to RT-9000 manual,

Section 5.4.

. See Figure 2.4.1.2. Check

cable connections.,

. See Figure 5.4.6. Remove

subassamblies 4A3 thru 4A6.
Reinstall as in Figure 5.4.10.
Remove and replace
assemblies 4A4 thru 4A6 one
at atime. i symptom still
exists, refer to Figure 5.4.8.
Remove and replace 4A7. If
symptom still exists, see Figure
5.4.11. Remove and replace
4A8. Return faulty board
assembiy to factory for repair,
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MoDEM FAULT ISOLATION GUIDE, Continued ...

SYMPTOM(s)

While the modem is in operation,
the FAULT state is illuminated
momertarily (i.e., the FAULT status
lightis ON and the STANDBY and
OPERATE status lights are OFF)
and the modem goes to the
STANDBY status.

POSSIBLE
TROUBLE(s)

CHECKS & CORRECTIVE
ACTION(s)

Before repiacing 4A4
or 4A6 assemblies,

use DVM to check for <12V
output at 4A9J3 pin 6. If
-12 V is fauity go 1o section
5.5 for troubleshooting
power suppily 4A8.

3. Faulty 1A2A1 CPU or 1AZA3
Audio PC assembilies in the
RT-8000 Transceiver.

1. Faulty Multifunction board 4Ad4,
Digital Signal Processor
assembly 4AS5.

Before replacing 4A4

assembly, use DVM

to check for -12 V output at

4A9J3 pin 6. i -12 Vis faulty

go to section 55 for

troubleshooting power supply
4A9.

3. Refer to RT-8000 manual,
Section 5.4,

1. See Figure 5.4.6. Remove
subassemblies 4A3 thru 4A6.
Reinstall as in Figure 54.10.
Remove and replace 4A4 and
4A5 one at atime. Retum
faulty board to factory for
repair.

55




SUNAIR MD-9188

eejo] IPB i

el 10s Lo ]
Q 0 0
: I ) { )
o
-]
o] l 11 |
1p4
s | J { |
[+
o
o o | '
| il ]
P1

{ ) i ]
P2 ool { j
o] 1PHWS '
(O
[cle#!P6 1P1ifee 1210 L J 1P3
Bl P jeiafesl | el ;
: [pije
0 o R} senesenmm s
indicates no Jumper
plug connection,
(29  indicates Jumper plug
connected pine,

Figure 5.4.1 CPU Mother Board Assy 4A1, Jumper Plug Locations.

e

nuu 1

1900

95¥E 1
sw

.

L

Fil
L2

Figure 5.4.2 ROM Disk Board Assy 4A3, DIP Switch Settings.

=,



" SUNAIR MD-9188

L1 e I I
P? JHO LD O
g | ) [ j
t | ] ]
e
5 | ] }
é Ii o l o
{ i J
Py

| J 1 J
B - @
52 w35 P [ J
IPHWS "

— O
Rl w!rs IPEIfeeTs 1910 L J 1P ]
[ole el 17! Pl 38 o) /vt
0 o Y] sesmm— e -

indicates no Jumper
piug connection, -

¥ indicates Jumper piug
~ connected pins,

Figure 5.4.1 CPU Mother Board Assy 4A1, Jumper Plug Locations.

I5¥£1
nUUU

_

l iige
St

B0k |20z |uses
NoT 4 NoT | (WeT
b\ﬁw ({;Eb _f HSZD

ﬂ W2

%19
L

=B

Figure 5.4.2 SOM Disk Board Assy 4A3, DIP Switch Settings.







SUNAIR MD-9188

2 "o 1"
[ 11 »
T ] T, 8
! 9
5
™
'
s
[:unj
1 I *
g
\._ (&1} L Y 13 L]
1 1

indicates no Jumper
plug connection.

x| indicates Jumper plug
connected pins.

Figure-S.4.3 Muttifunction Board Assy 4A4, DIP Switch Settings and Jumper Plug Locations.

TlGaAAAe3

DIP SWITCH &

T|h0d0o0d] T\dodommen

BIP SWITCH W2 DIP SWITCH 43

£e

1 Pl

Figure 5.4.4 Digital Signal Processor Assy 4A5, DIP Switch Settings.

57




SUNAIR MD-9188

Indicates no Jumper
plug connection.

[## Indicates Jumper plug

1

i2

connectad pins.
o T p2 2
Wl@
W2
R
W3 W6 L
wé
WLEE wﬁ
[-]
W3
Al Al
| P3 ]

Figure 5.4.5 CODEC Board Assy 4A6, Jumper Piug Locations.




SUNAIR MD-9188

Figure 5.4.6 Removalfinstailation of MD-8188 Modules.
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Figure 5.4.6 Removal/instafiation of MD-9188 Modules.
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Figure 5.4.7 Removal/Installation of Power Supply 4AS.
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Figure 5.4.8 Removal/installation of Audio/Display Board 4A7,

Figure 5.4.9 Removal/installation of Subassemblies.
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Figure 5.4.10 Alternate Plug-in for aase of substitution of PC Assembiies during Fault Isolation.
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Figure 5.4.10 Anamate Plug-in for ease of substitution of PC Assembiies during Fault isolation.
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Figure 5.4.11 Removal/instaliation of Audio Selector Board 4A8.
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5.5 POWER SUPPLY 4A9 FAULT ISOLATION GUIDE

POWER SUPPLY 4A9 FAULT ISOLATION GUIDE

Refer to Figure 5.5.1 for LED indicators, Figure 5.4.6 for location,

Figure 5.4.7 for Power Supply removal and Figures 5.6.5 thru 5.6.7 for
schematics.

AC/DC POWER APPLIED POSSIBLE CORRECTIVE
LED's _INPUT 5V 12V TROUBLE ACTION
X=0ON [READY|FAULT
BANK=OFF OVER |UNDER | OVER | UNDER| OVER
1 X No troubie, normal No action required.
: indication.

. No AC input . Check AC input,

power,

. Open AC fuses 4A | 2. Replace as

Ft and F2. required. Iffuses

2 open again, use
standard
troubleshooting
techniques and
repair or replace
4A9 power
supply.

. No DG input . Check DC input,

power.

. Open 4A8 F1. . Replace as
required, if fuses
open again, use

3 standard
troubleshooting
techniques and
repair or replace
4A9 power
supply.

Input voltage below Use standard
10VDC at 4A9 J4 Troubleshooting

4 X X pin 1 for AC input techniques to

or J1 pin 3 for DC correct input
input. voltage.

Input voltage above Use standard
33 VDC at 4A9J4 Troubleshooting

5 X | X pin 1 for AC input techniques to

or 4A9J1 pin 3 for corract input
DC input. voltage.
(Page 1 of 3)
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AC/DC POWER APPLIED

LED's
X=0ON
BLANK=

OFF

IREADY

FAULY

INPUT

5V

12V

POSSIBLE
TROUBLE

CORRECTIVE
ACTION

OVER

UNDER

OVER |UNDER

OVER

1. Failure in U3/U4 or
associated
circuitry,

2. Shontonthe 5

 VDCilinein
modsem.

Remove P3 from
4A9J3. if
GREEN
READY LED
comes ON,
there is a
short on the 5
VDC line in
modem. Use
standard
troubleshoating
techniques to
repair. If
symptom was
not corrected
with P3

. removed,
troublashoot
U3/U4 and
associated

_ circuitry,
Repair or
replace as
required or
remove and
replace 4A9
assembly.

Failure in U3/U4 or
associated
circuitry.

1 Troubleshoot

U3/U4 and
associated
circuitry.
Repair or
replace as
required or
remove and
replace 4A9
assembly.

(Page 2 of 3)

1. Failure in US/UB or
associated
circuitry.

2. Shonton +120r
-12 VDC lines in
modem.

Hemove P3 from
4A9J3, if
GREEN
READY LED
comes ON,
thereis a
short onthe
+120r-12
VDC line in
modem. Use
standard
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AC/DC POWER APPLIED POSSIBLE CORRECTIVE
LED's INPUT 5V 12V TROUBLE ACTION

X=0ON |READY|FAULT
BLANK = OVER | UNDER | OVER | UNDER; OVER

troubleshooting
techniques to
repair. if
symptom was not
corrected with P3
removed,
troubleshoot U5/
U8 and
associated
circuitry. Repair
or replace as
required or
remove and
replacs 4A9
assembly.

Failure in U5/U8 or Troubleshoot U5/U8
associated and associated
circuitry. circuitry. Repair

or replace as

9 X : X required or

remove and

replace 4A9
assembly.

(Page 3 of 3}
5186



SUNAIR MD-9188

WARNING

115/230 YAC
UNDER THIS COVER

WARNING

VOLTAGES HAZARDOUS 1O LIFE UNDER THIS COVER AT ALL TIMES
AC POWER NOT CONTROLLED BY FRONT PANEL POWER SWITCH
DISCONNECT AC POWER BEPORE REMOVING THIS COVER

POWER SUPPLY STATUS
res0Y @

rnuu .-]

INPUT SV 12V

ove @ @
wor @ @ @

Figure 5.5.1 Top View of MD-9188 Power Supply (4A8) Fault indicators.
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5.6 SCHEMATICS and PARTS LISTS

The following pages contain schematics and parts lists for the MD-9188, see table 5.6 below:

DESIGNATOR SUNAIR
ASSEMBLY | SUBASSEMBLY DESCRIPTION PART NUMBER

4A CHASSIS 81010100XX

4A1 CPU MOTHER BOARD ASSY 81010300983

4A2 BUS EXTENDER BCARD 8101080091

4A3 ROM DISK BOARD ASSY 8101050094

4A4 MUETIFUNCTION BOARD ASSY 8101060090

4A5 DIGITAL SIGNAL PROCESSOR ASSY 8101045007

4A6 CODEC BOARD ASSEMBLY 8101046003

4A7 AUDIO/DISPLAY ASSEMBLY 8101070095

4A8 AUDIO SELECTOR ASSEMBLY 8101090096

4A9 AC/DC POWER SUPPLY ASSY 8101025090

4A0A1 AC/DC POWER SUPPLY CONTROL
ASSY 8101028009

Table 5.6 MD-9188 Table of Assamblies.
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!

. o™
. £ P et b v r ol
[6/072003Y Chhmesin fhsen | /G pra T AT
FINAL TESTED MD-9188

FINAL TESTED MD-9188 B1010012XX

2A CHASSIS ASSY, ALE MODEM 81010100XX

A2 PC ASSY, BUS EXTENDER 8101080091

4A3 ROM DISK BOARD ASSY, ALE 8101050094

A4 MULTIFUNGTION BOARD ASSY, ALE 8101060090

4AS DSP BOARD ASSY 8101045007

A6 I CODEC BOARD ASSY 8101046003

BRACKET, RACKMOUNT 81010043XX

BRACKET, DSP ASSY 5101010408

BRACKET, ROM DISK ASSY, REAR r 8101010505

BRACKET, PC SUPPORT, UPPER 8101016104

I BRACKET, PC SUPPORT, LOWER 8101016309

BRACKET, SUPPORT, ROM DISK 8101016503

BUMP-ONS, SELF ADHESIVE 9187040239

CABLE, FLAT, 14 COND. 28AWG 1011170001

l CAP. 47UF, SOV, X7R20% 0283377771

COVER, TOP/BOTTOM 81010123XX

COVER, POWER SUPPLY 8101020900

CHASSIS ASSEMBLY 4A

CHASSIS ASSEMBLY 4A 81010100XX

aA1 MOTHER BOARD ASSY, ALE MODEM 8101030093

4A7 PC ASSY, AUDIQ/DISPLAY {i stot07008

Yy PG ASSY, AUDIO SELECTOR 8101090096

4A9 PC ASSY, AC/OC POWER SUPPLY 8101025090

4A9A1 PC ASSY, AC/DC PS CONTROL 8101028099

BOOT, TOGGLE SWITCH 15/32-32 0346450004

r BRACKET, PS PARTITION i s101021302

GABLE, FLAT, 20 COND. 28AWG 1008080004

CLAMP, CABLE, FLAT 1 1/16 WIDE 1008550005

l CONNECTOR, RIBEON, 20 PINFEM || 1008120091

CONNECTOR, POWER, 5 PIN ROUND 1010510029

CONNECTOR, POWER, 2PINAOUND  |i 1010510037

CONNEGTOR, HOUSING, EPIN, FEM 1010840011

CONNEGTOR, HOUSING, 10 PIN,FEM 1010850016

}| CONNECTOR, HOUSING, 6 PIN FEM 1010900030

CONNECTOR, HOUSING, 4 PIN FEM 1010920031

COVER, SPARE CONNECTOR || swrorse0

|| DiODE BRIDGE _ MDAZ504 1010630024

o caie FAN, DC, 12V, 30CFM 1010870033
peTE LS5 FILTER SCREEN, 3.2 IN FAN 1010890034
cive filtes &% 1 TZ— D FILTER AR 066002301
>0 Gpao I FiNGER QUARD, 321N FAN 1010880039
o tha HPATRES FUSE, MOL, 1/2 AMP, 250V 0841310009
oo 10 aed & B7XE FUSEHOLDER, PANEL MOUNT ’ 0849030005
- JACK SOCKET KIT, D SUB 1011140012
precl. k! Lamp ASSY. GREEN 0841480001
LAMP ASSY. RED 0841490007

LAMP ASSY. AMBER 0841500002

NAMEPLATE MD-9188 8101014900

PANEL. AH SIDE 81010133XX

PANEL, LH SIDE 81010137XX
PANEL, FRONT 81010140XX

J PANEL, REAR 8101015001

PLATE, BASE, ALE MODEM 8101010700

SOCKET, CARTRIDGE LAMP 1003322000

SWITCH, TOGGLE, DPST 0346430003

TRANSFORMER, AC, 16VCT, 56W 1010670034

VARISTOR, MOV V140LAS 1011300010

Figure 56.1 Final Tested MD-9188 and Chassis Assembly 4A.

5198




SUNAIR MD-9188

5-20

THIS PAGE INTENTIONALLY LEFT BLANK.




SUNAIR MD-9188
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Figure 5.6.2 Audio/Display Assembly 4A7.
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XP2 | 110 PINY

XP3

{10 PIN}

— XP1

il

RS-232 TERMINAL

RE-232 ALE CONTROL.

AUDIO SELECTOR ASSY.

4AB

KEYLINE. INT.

J7
{20 PIN)

P1

AUDIO INTERFACE/FRONT
PANEL DISPLAY ASSY

4A7

5-22

JB

AUX. TERMINAL
{25 PIN FEMALE!

JS

REMOTE CONTROL
(8 PIN MALE)

J4
XCVR REMOTE
{9 PIN MALE)

J3
LINE AUDTO B/D
{15 PIN FEMALE!

2
LINE AUDIG A/C
{15 PIN FEMALE]

Ji
XCVR AUDIO

{18 PIN ROUMD! 550

Figure 5.6.3 Audio Selector Interconnect Cable Diagram.
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1O _ALE RCV ___} g e

10 _ALE RCY __,} J7 4

RCV_AUDIED

RCY_AURID

RCV_AUDIC

ROV AURDIC B’ ___< ;Ja )

RCV AUDIC *C° ( g2 14
ROV AUDIO DT <‘J3 14
ROV _AUDID *C” ( g2 15
ROV AUDID "D° £ J3 15

XMIT AUDIS

XMIT AUDIO

AL e
B K37

XMIT _AUDIO

XMET ALDIO

'B'___,( B8

XMIT AUDIO

SN 3-|

XMIT AUDID

YMIT AUDIO °C

M W c -
'_<JEsB

YMIT AUDIO

0 ¢ 31t

AUX. CONT. OUTRUT 7 g3 §
Aux.m.w‘%ﬁs

EYLIE B
WEYLINE 87 . ¢ g3 13

+

uﬁg 04
m«mm L :1‘1 WEYLINE

+4

T - Y
EVDC____,<‘J3 1%

*aBVDC__,{Jaa

r%;a«-

AUX. CONT. UJTPU'_L,_{hgs_f

AEJX.C{NT
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Je

KEYL INE 'A' <\..E 13“‘
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04 1“‘*“““»«:7{.1»5 T (e
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'-;ure 564 Audio Selector Assembly 4A8, page 1 of 2.
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RADIO RS-838 XMT/FSK

S U5 1
RADID RS-232 RCV/FSK S 52
£
—
RADID AUX RS-232 TX S U5 3 7o 230
RADID_AUX RSEIR RCV S U5 4 : 724
GROUND REMOTE
In 455 B CoNTROL
= RADIO RE-428 TX HIGH/+12vDC S U5 6
d
RADIQ RS-482 TX LOM/MODEM CARRIER DET. » s 5
RADIO RS-422 RCV HIGH/RS-485 HIGH Y 58
i A I
RADIO_RS-422 RCY LOW/RS-485 [ OW s g f
-
> P&t
RS-2382 RX ALE —
RS-232 TX ALE S pa 3
P2 4
GROLIND o g

Lo AS-232
= NOT USED—3 P26 [ ALE CONTRIL

pa 7
S PR @
NOT USED —> P2 9
NOT USED-—> P2 10

PR JB 26§
I DSR &5
Y Js &
XD J8 3
o= L /A
‘I:—E@w}———”-) JB 7
cTs &S
a7S s !
E2 &) RCV _AUDIO 1 3
;E B4 & gf\ XMT _AUDID IN g7 18
= STROSE o
SOAN INT. (IN) 71
TEvLTE (1w e 3=
OPERATE {IN) S 07 9
STANDEY | IN) S
FAULT {IN} ss

i
Figure 5.6.4 Audio Selector Assembly 4A8, page 2 of 2,
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SUNAIR MD-9188
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GROUND
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‘55.6.5 AC/DC Power Supply Chassis and Interconnect.
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SUNAIR MD-9188

{
WER CR13 DIODE, RECTIFIER  1N4004 0405180004
AC/DC POWER SUPPLY ASSY 4A9 CR14 DIODE, RECTIFIER  IN4004 0405180004
E, AGC, 5AMP, 32V 0848980000
AGIDC POWER SUPPLY ASSY 4A9 8101025090 2 E%?\:NEACTOR. PAC. 6 PIN HEADER 1010830015
c1 CAP. 6.8uF, 50V, T350 1008980013 J2 CONNECTOR, HEADER 14 PIN MALE 1011200147
c2 CAP. 47uF, S0V, X7R 20% 0283377771 Ja CONNEGTOR, PC, 10 PIN HEADER 1010680030
o SAP. BB00,F, 63V, 20%, 105G 1010800019 Ja CONNECTOR, PC, 6 PIN HEADER 1010830015
C4 CAP. 8800 1F, 63V, 20%, 105C 1010800019 Js CONNECTOR, 4PIN, DISK DRIVE 1011310015
s CAP. 6800 14F, 83V, 20%, 105C 1010800019 K1 AELAY, SPDT, 24VDC, 10 AMP 1008280009
cs CAP. 3.34F, 35V, 196D 0281680001 o FERRITE BEAD, 400L 1010900013
[e74 CAP. .O1uF, 50V, X7H20% Q281730008 L2 INDUGTOR, TOROID, 150 uH 10106850033
c8 CAP. B.8uF, 50V, T350 1008980013 s FERRITE BEAD, 4001 1010900013
Cs | CAP. 6.8uF, 50V, 7350 1008980013 L4 FERRITE BEAD, .400L 1010900013
Glo CAP. .OWF, 50V, X7H 20% 0281730008 L5 INDUCTOR, TOROID, 150 uH 1010650033
Cit CAP. .47uF, 50V, X7R 20% 0283377771 L6 FERRITE BEAD, .400L 1010900013
c13 CAP. 10004F, 63V, 20%, 105C 1011350009 e FERATTE BEAD, 400L 1010900013
cl1a CAP. 6.8uF, 50V, Tas0 1008980013 L8 CHOKE, POWER, 300 uH 8101024701
cis CAP. 1000uF, 63V, 20%, 105C 1011350009 P CHOKE. POWER, 300 14 8101024701
Cie CAP. 1000uF, 83V, 20%, 105C 1011350009 L10 CHOKE, POWER, 300 uH 8101024701
17 CAP. O1uF, 80V, X7R 20% 0251730008 Q1 TRANSISTOR, P-CH FET MTP20P06 1010960008
c18 CAP. 474F, 50V, X7R 20% 0283377771 a DIODE SOR . Clogaa 0447070002
ct9 CAPACITOR 0.14F, 50V, X7R 1011180014 pros DIODE. SCR Cl06A2 0447070002 “
€20 CAP. O14F, 50V, X7R 20% 0281730008 Q4 TRANSISTOR, N-CH, FET 2N7000 1011050013 Fe2] 26
c21 CAP. 47uF, 50V, X7R 20% 0283377771 R3 RESISTOR 68K, 10%, 1/4W 0173520006
co3 CAP. 10004F, 63V, 20%, 105C 1011350009 s RESISTOR, 0.1, 5%, 2W 0197570003
C24 CAP. 6.8uF, 50V, T350 1008380013 R5 RESISTOR, 0.11, 5%, 2W 0197570003
€25 | CAP. 1000uF, 63V, 20%, 105C 1011350009 Re RESISTOR 3320, 1%, 1/8W 1003050000
c26 CAP. 1000uF, 63V, 20%, 105C 1011350009 b AESISTOR, 1K, 1% 1/W 1011380005
czr GAP. .O14F, 50V, X7R 20% 0281730008 R8 AESISTOR 1.8K, 10%, 1/4W 0178190004
28 CAP. A7uF, 50V, X7R 20% 0283377771 pivd RESISTOR 1.2, 10%, W 0186290004 o
c29 CAP. A47uF, 50V, X7R 20% 0283377771 R10 RESISTOR 1K, 10%, 1/4W 0171560001 (
oo of. 100047, 83V, 20%, 105G 1011950009 A1 RESISTOR 3320, 1%, 1/8W 1003050000 |
c31 CAP. 1000uF, 63V, 20%, 105C 1011350009 R12 RESISTOR, 1K, 1%, 1/8W 1011380005
C32 CAP. 6.8uF, 50V, T350 1008980013 A13 RESISTOR, 0.11, 5%, 2W 0197570003
Gl CAP. .47uF, 50V, X7R20% 0283377771 A4 RESISTOR 22K, 5%, 1/4W 0178070009
C34 CAP. 1000uF, 63V, 20%, 105C 1611350009 A1s RESISTOR, 66.2K, 1%, 1/8W 1008910015
G35 CAP. 1000uF, €3V, 20%, 105C 1011350009 A16 RESISTOR, 6040, 1%, 1/8W 1010560019
Cas CAP. 1000F, 63V, 20%, 105G 1011350009 R17 RESISTOR 3, 5% 3w 1004600003
37 CAP. .Q1uF, 50V, X7R20% 0281730008 Ri8 .RESISTOR 1K, 10%, 1/4W 0171560001
Cas CAP. 47uF, 50V, X7R 20% 0283377771 R19 RESISTOR 5.6K, 10%, 1/4W 0183060008
cse CAP. 1000uF, 63V, 20%, 105C 1011350008 phis RESISTOR 100K, 10%, 1/4W 0170390004
G40 CAP. OF, 50V, X7R 20% 0261730008 R21 AESISTOR 2.2K, 5%, 1/4W 0178070009
Ca1 CAP. 47uF, 50V, X7R 20% Gepaarrin A2 AESISTOR, 0.11, 5%, 2W 0147570003
C42  f CAPACITORO.14F, 50V, X7R 1011180014 R23 RESISTOR 470, 5%, 1/4W 0184110009
c4a CAPACITOR 0.14F, 50V, X7R 1011180014 2 RESISTOR 1.2K, 10%, 1/4W 0181860007
Caa CAPAGITOR 0.14F, 50V, X7R 1011180014 Fos RESISTOR 12K, 10%. 1/4W 0181860007
C48 CAP. 6.8uF, S0V, T350 1008980013 R26 RESISTOR 56, 10%, 1/2W 0168890003
Cc46 CAP. .01uF, SOV, X7R 20% 0281730008 '3 TRANSFORMER, -12V SUPPLY 1010660039
47 GAP. B.84F, 50V, T350 1008980013 Ut iC. INEAR L M340TS 0448600005
CRH DIODE, RECTIFIER ~ MR-820 0405620004 U2 IC.LUNEAR  LM340/7812 1003410022
cR2 DIODE, RECTIFIER  1N4004 0405180004 Us O.UNEAR  LMOS7B.ADS 1010610031
CRa DIODE, RECTIFIER ~ 1N4004 0405180004 Us G LNEAR  LM2576.AD. 1010610031
CRé DIODE, RECTIFIER ~ 1N4004 0405180004 Us C.UNEAR  LMZ577.AD) 1010620037
l "
CR6 DIODE, RECTIFIER  1N5822 1010630032 by C.DIGITAL  74HC14 1006490027
CR7 DIODE, RECTIFIER  1N5822 1010630032 08 0. LINEAR 79Nz 1010700031
CR8 DIODE, RECTIFER  1N5822 1010630032 XF1 FUSECLIP, PG MOUNT 0534610005
CR10 DIODE, TRANSZORB  1N6423A 1011260000 BRACKET HEATSINK, POWER FET 8101025901
CAtt DIODE, RECTIFIER ~ MR-820 0405620004 KEY, POLAHIZING 1008070033
CRi2 DIODE, TRANSIENT SUPR.TVS505 1010720007

e4p

Drbdessy ECA §/0/ <013

Figure 5.6.6 AC/DC Power Supply Assembly 4A9, page t of 2.
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6.6 AC/DC Power Supply Assembly 4AQ, page 2 of 2,
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AC/DC POWER SUPPLY CONTROL ASSEMBLY 4A0A1

1

Cla

CR1

CR3
CR4
CRS
CRB
CR?
CR8
CR11
CR18
P1
al

R4
R
Ri0
AN
R12
R13
R14
R15
R16
Rt7
R

A23
R24
R26

A28

R30
B3
A5
R36
R37
R38
A39
R40
A4
A%
Rs2
H61
R62
Rb4

AC/DC PWR SUPPLY CTRL ASSY 4A9A1

CAP. .O1uF, 50V, X7R20%
CAP. .O1uF, SOV, X7R 20%
CAP. 154F, 15V, 196D
CAP. 014F, 50V, X7R 20%
CAP. .DIuF, 50V, X7R 20%
CAP. .O1uF, 50V, X7R 20%
CAP. O1uF, SO0V, X7R 20%
CAP. .O14F, 50V, X7R 20%
CAP. .014F, 50V, X7R 20%
CAP. .01uF, 50V, X7R20%
CAP.  1uF, 35V, 196D
DIODE, RECTIFIER  1N4004
DIODE, LED, AED
DIODE, LED, RED
DIODE, LED, RED
DIODE, LED, RED
DIODE, LED, RED
DIODE, LED, RED
DIODE, LED, GREEN
DIODE, ZENER
DIODE, LED, RED

INB228B

CONNECTOR, RIBBON, 14 PIN FEM
THRANSISTOR, N-CH, FET 2N7000

REBISTOR 10K, 10%, 1/4W
RESISTOR 180, 10%, 1/4W
RESISTOR, 100K, 1/8W, 1%
RESISTOR, 1.8M, 10%, 1/4W
RESISTOR 10K, 1%, 1/8W
RESISTOR, 80.6K, 1%, 1/8W
RESISTOR 1.2M, 10%, 1/4W
RESISTOR 10K, 1%, 1/8W
RESISTOR 270, 10%, 1/4W
RESISTOR 380, 10%, 1/4W
RESISTOR 100K 10%, 1/4W
RESISTOR 180, 10%, 1/4W
RESISTOR 180, 10%, 1/4wW
RESISTOR 180, 10%, 1/4W
RESISTOR 47K, 10%, 1/4wW
BESISTOR 270, 10%, t/4W
RESISTOR 680K, 10%, 1/4W
RESISTOR 36.5K, 1%, 1/6W
RESISTOR 10K, 1%, 1/8W
RESISTOR 470K, 10%, 1/4W
REBISTOR, 26.1K, 1%, 1/8W
RESISTOR 10K, 1%, 1/8W
RESISTOR 270, 10%, 1/4W
RESISTOR, 4.7M, 10 %, 1/4W
RESISTOR, 237K, 1%, 1/8w
RESISTOR 10K, 1%, 1/8W
RESISTOR 1.2M, 10%, 1/4W
RESISTOR, 45.3K, 1%, 1/8W
RESISTOR 10K, 1%, 1/8W
RESISTOR 10K, 10%, 1/4W
RESISTOR 10K, 10%, 1/4W
RESISTOR 180, 10%, 1/4W
RESISTOR 10K, 10%, 1/4W
RESISTOR 390, 10%, 1/4W

8101028009
0281730008
0281730008
0281720002
0281730008
Q281730008
0281730008
0281730008
02817306008
0281730008
0281730008
0281660000
0405180004

1008350001
1011060013
0170410005
0175220000
1001030026
1011300001
1003050026

- 1011290006

0174930003
1003050026
0178450006
0178330001
0170390004
175220000
175220000
Q175220000
0171060008
0178450006

g

0181480000

1004050011
1003050026
0180570005
1011280001
1003050026
0178450006
1011330008
1011310007

1003050026
0170410005
0170410005
(175220000
0170410005
0178330001

Figure 5.6.7 AC/DC Power Supply Contro Assembly 4A9A1, page 1 of 2.
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1C. DIGITAL
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CONNECTOR,PCB, TRANSITION, 14PIN

ULNZOO3A
ICL76655
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10176655
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T4HCT4
74HC14
74HC08
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UDNSTO3A

CABLE, FLAT, 14 COND. 28AWG

1005200009
1005630038
1010940007
1010840007
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1008000018
1008000018
1006490027
1006490019
1010950002
1011030004
1011090147
1011170001
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+ Power Supply Control Assembly 4A0A1, page 2 of 2,
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