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GENERAL INFORMATION

SECTION 1
GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This service manual contains installation, operation,
programming, alignment, and service information for the
Johnson LTR® 8640/8644 transceiver.

1.2 TRANSCEIVER DESCRIPTION

The 8640 and 8644 are low-cost 900 MHz LTR trans-
ceivers. They have fewer operating features and lower
power output than the top-of-the-line 8655 transceiver.
The main features of 86xx-series transceivers are sum-
marized in Table I-1.

The only difference between the 8640 and 8644 is the
number of systems that can be selected. The 8640 can
be progranimed with up to ten systems and the 8644 can
be programmed with up to four systems. Operation is on
the 900 MHz channels from 896-902 MHz (mobile
transmit). The receive channels are 39 MHz above these
channels (935-941 MHz). Channel spacing is 12.5 kHz
and maximum deviation is + 2.5 kHz. RF power output
is 15 watts.

The 8640 and 8644 are designed for front mounting
within reach of the pperator such as the dash or trans-
mission hump of the vehicle. If remote mounting is
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desired, the optional Remote Control Unit can be used
(refer to Section 1.5 for more information). Like all
Johnson LTR transceivers, these are logic controlled and
digitally synthesized. All the user has to do to make a
call in the LTR mode is press the PTT switch. If a busy
or out-of-range condition is not indicated by special
tones, the RF path is complete and speaking can begin.
Channel selection, monitoring, and squelch control are
all performed automatically by the control logic.

Transceiver programming is performed the same as
with other 86xx-series transceivers using a dealer-
supplied personal computer, the RPI interface, and
Johnson software for the particular computer being used.
The part numbers of the RPI and programming software
are shown in Table 1-2. No PRCMs are ever needed
because the data is stoered by an EEPROM which is a
reprogrammable and nonvolatile memory. Refer to Sec-
fien 4 for more programming information.

The following is a summary of the 8640/8644
transceiver operating features. Refer to Section 3 for
more information on transceiver operation.

Systems - 8640 = Up to 10; 8644 = Up to 4
Groups - These transceivers do not have group select

capability. However, each system can be programmed to
select a specific group (refer to Section 4).

TABLE 1-1
8oxx-SERIES TRANSCEIVER FEATURES
Fromt or Power LTR, Conv Cony
Transceiver Freg Systems  Groups Remote Mt Output Operation Talkaround

8600 230 MHz 10 N/A Front 15W LTR and Conv No
8604 800 MHz 4 N/A Front 15W LTR and Conv No
8605 800 MHz 16 10 Front 15W LTR and Conv Yes
8610 800 MHz 16 10 Front ISW LTR only No
8015 800 MHz 16 i0 Frong 35W LTR and Conv Yes
8620 800 MHz i6 10 Remote 35W LTR and Conv Yes
8640 900 MHz 10 N/A Front 15W LTR and Conv No
3644 900 MHz 4 N/A Front 15W LTR and Conv No
8655 900 MHz 16 10 Front 30W LTR and Conv Yes

1-1
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LTR and/or Conventional Operation — Each system
can be programmed for LTR (trunked) or Conventional
(nontrunked) operation. Each LTR system can be pro-
grammed with up to 20 channels, and each conventional
system can be programmed with one channel.

System Scan — System scan is available in both the
LTR and Conventional modes.

Horn Alert - The vehicle horn or some other type of
alert can be used to signal when calls on certain ID

codes (LTR) or channels (Conventional) are received.

Cali Indicator - Can be programmed similar to the
horn alert to signal when calls have been received.

Time-Out Timer - Programmed to antomatically
disable the transmitter after 0.5-5 minutes.

Remote Control Unit - Compatible with the Remote
Control Unit.

1.3 PART NUMBER BREAKDOWN

The following is a breakdown of the part number used
to identify this transceiver:

242 - 864X - 001

Model No.

8640 = 10 Systems!
8644 = 4 Systems

1.4 TRANSCEIVER IDENTIFICATION

The transceiver identification number is printed on a
label that is affixed to the bottom cover. The following
information is contained in this number:

Revision Manufacture Warranty

Model Letter Date Plant  Number
i i i i ]

[864% A 079 A 34089 |

Month— LYear E—A = Waseca

1.5 ACCESSORIES

The accessories available for this transceiver are listed
in Table 1-2. A brief description of several of these ac-
cessories follows.

TABLE 1-2

TRANSCEIVER ACCESSORIES

Accessory

Standard Mounting Bracket
Low-Profile Mounting Bracket

10-ft Pwr Cable and Hardware Kit
22-ft Pwr Cable and Hardware Kit
10-ft DC Power Cable, 15A

22-ft DC Power Cable, 15A

Horn Honk/Ignition Sense Cable

Remote Conirol Unit
Dual-Control Adapter
Control Cables (17 Ft. Standard)
100 Ft.
50 Ft.

Microphones
Amplified Dynamic
DTMEF
Desk

Microphone Hanger Bracket

Remote Speaker, 57 15W 3.2 ohm

Desk Pedestal Kit

86xx-Series Power Supply, 12A
117 VAC
230 VAC

Modem

For 8600/04/05/10/15/20

For 8640/44/55
Modem Installation Kit

(for 86xx Series)
Remote Programming Interface {RPI)
RPT Interface Module
Cable, RPI to Tandy® 100/102
Cable, RPI to IBM?® PC

Programming Software, Transceiver
Tandy 100/102 cassette tape
Tandy 100/102 3-1/2" diskette
1IBM PC 5-1/4"" disk
IBM PC 3-1/2" diskette

Programming Software, Remote
Control Unit
Tandy 100/102 cassette tape
Tandy 100/102 3-1/2"" diskette
IBM PC 5-1/4"" disk
IBM PC 3-1/2" diskette

Part No.

023-8610-115
023-8610-120

023-4144-410
023-4144-422
023-4143-010
023-4143-022
023-8610-916

250-8610-501
023-8610-540

597-2002-206
597-2002-207

250-0740-300
250-0751-021
250-0742-010
023-7100-960

250-0151-005
023-8610-914

239-0226-113
239-0226-213

250-3044-200
250-3044-600
023-4412-558

023-5800-000
(23-8610-901
023-5800-016
023-5800-017

023-8600-921
023-8600-922
023-8600-923
023-8600-924

023-8610-906
023-8610-907
023-8610-908
023-8610-909
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REMOTE CONTROL UNIT

FIGURE 1-1

Mounting Hardware

The mounting brackets for this transceiver are shown
in Figure 2-1 in Section 2. The cable and hardware kits
inciude the TC power cable, microphone hanger,
screws, washers, and ground wire shown in Figure 2-1.
The -010 and -022 power cables are the cables in the
-410 and -422 kits without the hardware. The -916
horn/ignition cable is used to connect the horn alert and
ignition sense functions. It is a 4.5 foot, two-wire fused
cable with an in-line connector to allow it to be
unplugged from the transceiver.

Remote Control Unit

This is the control unit shown in Figure 1-1. Refer to
Section 3.10 for more information on features and
operation with an 864X transceiver. When used with a
front-mount transceiver, dual controls are available when
the Duai-Control Adapter is used. This adapter allows
both a microphone and the control unit to be plugged in-
to the transceiver microphone jack. The 30- and
100-foot control cables can be used to mount the control
unit up to 50 or 100 feet from the transceiver. These
cables cannot be connected together because the max-
imum cable length allowed is 100 feet. Power must still
be applied to both the transceiver and the junction box
located near the control unit.

1-3

Microphones

This transceiver uses a low-impedance {620 ohm}
microphone. The -300 amplified dynamic microphone is
the microphone shown on the front cover. The -021
DTMF microphone has a keypad and generates DTMF
tones for telephone interconnect or other uses. This par-
ticular microphone has a lighted keypad but no memory.
The -010 desk microphone is used for control station ap-
plications. It has a monitor button which can be locked
down if desired. The microphone hanger bracket is used
when a microphone hanger on the side of the transceiver
is desired.

Desk Pedestal Kit and Power Supply

The desk pedestal kit is used to mount the transceiver
remotely from the power supply. It includes a wedge-
type transceiver mounting pedestal and a 10-foot power
cable. This pedestal kit is designed for use with the
power supplies shown in Table 1-2 or with other power
supplies.

LTR Modem

The LTR modem permits digital data as well as voice
to be transmitted and received through an LTR system.
A modem is required in the transmitting and receiving
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transceivers as well as in at least one repeater in the
system. The ability to send data through an LTR system
allows a data terminal or some other type of data device
to be installed in a vehicle or at a control station. The
modem has a serial RS-232 compatible port for connect-
ing the data equipment. The installation kit contains a
special cable that connects the modem to P2 on the
audiofiogic board,

Programming Hardware and Software

Programming hardware and software is described in
Section 4.1. '

1.6 PRODUCT WARRANTY

The warranty statement for these transceivers is
available from your product supplier or from the E.F.
Johnson Company, 299 Johnson Avenue, Box 1249,
Waseca, MN 56093-0514. Phone (307) 835-6222.

1.7 FACTORY CUSTOMER SERVICE

The Product Service Department of E.F. Johnson
Company provides customer assistance on technical
problems and the availability of local and factory repair
facilities. If you write to the Product Service Depari-
ment, please include all information that may be helpful
in solving your problem.

Contact: E.F. Johnson Company
Product Service Department
299 Johnson Avenue
Box 1249
Waseca, MN 56093-0514
Phone: (507) 835-6367

14

1.8 FACTORY RETURNS

Repair service is normally available through local
authorized Johnson Land Mobile Radio Service Centers.
If local service is not available, the equipment can be
returned to the factory for repair. However, it is recom-
mended that you contact the Product Service Department
before returning the equipment. A service representative
may be able to suggest a solution to the problem and
return of the equipment would not be necessary.

When returning equipment for repair, be sure to {ill
out a Factory Repair Request Form for each unit to be
repaired. Clearly describe the difficulty experienced in
the space provided and also note any prior physical
damage to the equipment. Include a form in the shipping
coniainer with each unit. This form is No. 271 and it
can be obtained from the Service Parts Department.

1.9 REPLACEMENT PARTS

Johnson replacement parts can be ordered directly
from the Service Parts Department of the E.F. Johnson
Company. For assistance in ordering or identifying
parts, call 1-800-533-8991. When ordering, please sup-
ply the following information on each part ordered:

a. Part Number
b. Description
¢. Quantity

If there is uncertainty about the part number, also in-
clude the part designator (C112, etc.) and the model and
warranty numbers of the equipment the part is from
{refer to Section 1.4}.

Send the order to: E.F. Johnson Company
299 Johnson Avenue
Box 1249
Waseca, MN 56093-0514
ATTN: Service Parts Dept.




LTR 8640/8644 SPECIFICATIONS

The following are general specifications intended for use in testing and servicing this transceiver. For current advertised
specifications, refer to the Marketing Specification Sheet. Specifications are subject to change without notice.

Operating Mode
Frequency Range
Systens

Groups
Channels

Mounting Location
Tx/Rx Separation
Channel Spacing
Channel Incretnent
Dimensions

Weight
Power Requirement
Cormnpliance

Sensitivity

Selectivity

Spuricus and Harmonic Rejection
Intermodulation

Audio Output Power

Audio Distortion

Audic Response

Channel Spread

Frequency Stability

Input Impedance

Current Drain

RF Power Output
Spurious and Harmonic
FM Hum and Noise
Audio Modulation
Audio Distortion
Audio Frequency Response
Channel Spread
Frequency Stability
Current Drain

Duty Cycle

Circuit Protection

Load Tmpedance

GENERAL

LTR (trunked) or conventicnal (non-trunked) simplex
896-902 MHz Tx, 935-941 MHz Rx

Up to 10 (8640) or 4 (8644)

1 per system (multiple group select not available)
Up to 20 per system (LTR)

1 per system {Conventional)

Front

39 MHz

12.5 kHz

12.5 kHz

2.07 high, 6.6 wide, 9.8’" deep

5.1 cm high, 16.8 ¢m wide, 24.9 cm deep

4.0 b (1.82 kg)

13.6 V negative ground

FCC parts 15 and 90

RECEIVER

.30 wv (12 dB SINAD)

50wV 20 dB quieting)

—65 dB

~75 dB

—65 dB

5 watts (3.0 ohm load)

Less than 5% at rated output

+2, —8 dB from 6 dB per octave pre-emphasis from 300-3000 Hz
6 MHz

£ 1.5 PPM from —22 to +140 degrees F (—30 to +60 degrees C)

50 ohms
(.5 amp (standby)
1.2 amp (receive at rated audio output)

TRANSMITTER

15W

—65 dB.

—35 dB (w/ C-message weighting)

11KOF1D, 11KOF3E, 11K0F3D

3% maximum at 1000 Hz

+1, —3 dB from 6 dB per octave de-emphasis from 300-3000 Hz
6 MHz

+ 1.5 PPM from —22 to +140 degrees F (30 to +60 degrees C)
7 amperes at 15 watts power output

EIA 20%

12-ampere fuse in power cable

50 ohms






SECTION 2
INSTALLATION

2.1 GENERAL

2.1.1 SCOPE OF INSTRUCTIONS 2.1.2 PERFORMANCE TESTS

Since each instalfation is somewhat unique, the follow-
ing instructions are general in nature, Shown is the in-
tended use of the mounting hardware and also the elec-
trical connections that should be made. The specific
mounting location as well as the electrical connection
points are determined by user needs and the type of
vehicle in which the equipment is installed.

Sections 7.6 and 7.7.

INSTALLATION

Although each transceiver is carefully aligned and
tested at the factory, shipment can alter these settings or
damage the transceiver. Therefore, it is good practice to
check transceiver performance before it is placed in ser-
vice. Recommended performance tests are located in

TO

FRONT-MOUNT INSTALLATION COMPONENTS
FIGURE 2-1

BATTERY (O}
+)
>,
t
TO CHASSIS
GROUND &y
TO CHASSIS
GRCUND
4
g
®/ g
Sy T 3FT
Ttem Ttem
Number Description Part Number Number Description

la Screw, 10-24 x 7/16 {4) 575-8911-014 6  Microphone hanger
ib Flat washer #10 (4) 596-2410-014 7 Screw, 4-24 x 1/4 sht mtl (3)
2 Power cable, 10 fi. -- 8  Screw, 4-20 x 5/8 thrd frmg (3)
3 Standard mounting bracket 023-8610-115 9  Microphone hanger gnd wire
4 Low-profile mounting bkt  023-8610-120 10 Dynamic microphone
5 Self-drilling screw (2) 575-9077-565 11 Butt splice connector (1)

Part Number

023-3514-001
575-3604-008
575-5604-020

250-0740-300
586-9008-061




INSTALLATION

2.1.3 TRANSCEIVER PROGRAMMING

The transceiver must be programmed before it is
placed in service. When shipped from the factory,
transceivers contain test channels and other test

" parameters. Refer to Section 4 and the operating manual
included with the programming software for more
information.

Tn addition, when the transceiver is shipped from the
factory, it is configured so that system scanning occurs
with the microphone on-hook. If the factory configura-
tion is to be changed so that scanning is continuous or
disabled entirely, refer to Section 2.4. This can also af-
fect conventional mode channel monitoring and Call
Guard squelch.

2.1.4 POWER SOURCE

These transceivers are designed to operate only from a
nominal 12 velt DC power source with the negative side
of the battery connected directly to chassis ground.
Other power sources require some type of voltage
converter.

2.1.5 SELECTING A MOUNTING LOCATION
This transceiver is designed for front mounting within

reach of the operator (usually on the dash or transmis-
siont hump).

WARNING

The mounting location of the fransceiver or remote con-
trol unit can affect safe operation of the vehicle. Follow
these precautions when installing a transceiver.

®  Mount the transceiver where it does not interfere with
operation of vehicle controls.

e Mount the transceiver so that the operator can easily
see the display and reach the controls.

s Mount the transceiver so that it would nor likely
cause additional injury in case of an accident.
2.2 TRANSCEIVER INSTALLATON
2.2.1 MOUNTING TRANSCEIVER
Hardware and Cable Kit, Part No. 023-4144410, in-

cludes a 10-foot power cable, microphone hanger,
hanger ground wire, butt splice connector, and ail the

2-2

screws normally required for installation. These com-
ponents and the available mounting brackets are shown
in Figure 2-1. Install the transceiver as follows:

a. Check the area underneath the selected mounting
lacation for such things as wiring and brake and gas
lines that could be damaged when the mounting
bracket is installed. Then install the mounting
bracket using the self-drilling screws.

b. Install the transceiver in the bracket using the No.
10 x 7/16°" screws and flat washers.

¢. Mount the microphone hanger in a convenient loca-
tion using the screws for either sheet metal or
plastic. The hanger must be connected to chassis
ground for proper operation of functions such as
scan and chamnel monitoring. If required, connect it
to ground using the included ground wire.

2.2.2 POWER CABLE INSTALLATION

a. Disconnect the negative battery cable to prevent
damage caused by accidental short circuits when the
power cable is instalied.

NOTE: It is recommended that the power cable be con-
nected directly to the vehicle battery. Connection io
other points such as the ignition switch or fuse block
may result in increased interference from the vehicle’s
electrical system.

b. Route the red power cable to the battery. If it must
be routed through the firewall and there is no hole
large enough to clear the fusehoider, the red cable
can be cut at a convenient location and then.spliced
again. A butt splice connector is included with the
-410 and 422 cable and hardware kits. If a hole is
drilled in the firewall, be sure to seal it when in-
stallation is complete.

¢. Connect the red power cable to the positive (+) ter-
minal of the battery. The fuse should be close to the
battery to provide maximum short-circuit protection.

d. Connect the blue cable to a good chassis ground
point. If necessary, clean the attachment point to en-
sure good contact. Make sure that there is a good
ground return {c the negative battery terminal.

€. With the -410 and -422 power cables, make sure
that the correct fuse is installed in the fuseholder.
This fuse should be 15A for the 864x (both 7A and
15A are included).



f. Plug the power cable into the transceiver and recon-
nect the negative battery cable.

g. Install the antenna according to the manufacturer’s
instructions included with the antenna. Check
VSWR. Reflected power should be less than 4% of
forward power (VSWR less than 1.3 to 1).

2.3 HORN ALERT/IGNITION SENSE CABLE
INSTALLATION

2.3.1 GENERAL

The optional Horn Honk/Ignition Sense Cable, Part
No. 023-8610-916, can be used to connect the horn alert
and/or ignition sense functions. This cable installs
through a knockout on the back panel near the speaker
jack. It is 4.5 feet long and consists of two fused wires
with an in-line connector. The red wire plugs into pin
13 of P2 on the audio/logic board and the blue wire
plugs into pin 14 of P2. The next two sections describe
the operation of the horn alert and ignition sense
functions.

NOTE: Connector P2 and horn alert driver 07 are also
included in this kit. These components are normally not
installed in the transceiver so must be installed on the
audioflogic board if the horn alert is used.

2.3.2 HORN ALERT OPERATION

The horn alert output is pin 14 of P2. When a call is
received on an ID code or channel that is programmed
for horn alert, this output pulses low for 3 seconds
(refer to Section 3.7). It then goes back to the disabled
mode which is 2 high-impedance state. Maximum sink
current is 800 mA. If this output is connected to the coil
of a relay, a diode should be connected across the relay
coil with the cathode to the battery side. This protects
Q7 on the audio/logic board when the relay de-
energizes.

2.3.3 IGNITION SENSE OPERATION

The ignition sense input is pin 13 of P2. When ap-
proximately 13 volts is applied to this line, the horn
alert function is disabled. This line can be connected to
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the ignition switch or some other location to disable the
horn alert while the vehicle is being operated. Refer to
Section 3.7 for more information.

2.4 RECONFIGURING FOR CONTINUOUS OR NO
SCAN

The microphone hanger line controls scanning as well
as conventional mode channel menitoring. In the stan-
dard (factory) configuration, this line is connected to the
microphone hanger. Therefore, scanning and Call Guard
squelch (if programmed) are enabled when the micro-
phone is on-hook.

Other modes can be selected by reconfiguring jumper
JU1 and resistor R314 on the main board so that the -
hanger line is always high (off-hook sensed) or low (on-
hook senseds. The operating mode selected for each con-
figuration of JU1 and R314 is shown below. If required,
reconfigure JU1 and R314. Refer to the component
layout in the back of this manual for the location of
these components. Refer to Section 3.4 for more infor-
mation on these operating modes.

Operating Mode JUI R314

Standard (Factory Configuration} Out In

Continuous Scan and Cail Guard In In or Out
Squelch

Scan and Call Guard Squelch Out Out
Disabled

2.5 CONFIGURING TRANSCEIVER FOR USE
WITH REMOTE CONTROL UNIT

When the Remote Control Unit is used with an 864x
transceiver, three jumpers and a resistor in the trans-
ceiver must be reconfigured. These components are
located on the main board in the area of the microphone
jack. Refer to the component layout in the back of this
manual and reconfigure these components as follows:

a. Install JUL, JU2, and JU3.

b. Remove R314.

NOTE: If scanning is not used with a Remote Control
Unit, it can be disabled by not installing JUI in step a.

The conventional mode monitor function of the control
unit still operates with JUI and R314 removed.






TRANSCEIVER OPERATICN

SECTION 3
TRANSCEIVER OPERATION

3.1 OPERATING FEATURES

NOTE: “Svstem’’ as used in the following information
usually refers to the systems selected by the front panel
Svstem Step switch. Each system can be programmed
with an independent sei of operating parameters such as
repeater frequencies and selectable group or channel.

3.1.1 TRANSCEIVER FEATURES

The 864x transceiver is designed to operate on both
LTR and conventional chaonels. Each selectable system
can be programmed for either type of operation. The
following features are standard with both types of
channels.

e Up to 10 (8640} or 4 (8644} systems programmable.

e Group select is not available, but each system can be
programmed to select a specific group.

@ System scan selectable by placing microphone
on-hook.

¢ Programmable call indicator
@ Programmable horn alert

¢ Programmable time-out timer
e Test mode

® Microphone off-hook sensing can be disabled by hard-
ware programming,

3.1.2 LTR SYSTEM FEATURES

The following features are available with systems pro-
grammed for LTR operation. Refer to Section 3.8 for
more information.

e Up to all the following ID codes are programmabie in
each system:

— 1 fixed and 2 priority decode codes
— 1 encode code
{decode and encode codes can be different)

° Programmable Transmit Inhibit when selected ID is
busy.

® Free system ringback with RIC (interconnect} calls
" when system is busy.

¢ Programmable revert system scan time (refer to Sec-
tion 3.3.3).

e Selectable Clear-to-Talk tone
3.1.3 CONVENTIONAL SYSTEM FEATURES

The following features are available with systems pro-
grammed for conventional operation. Refer to Section
3.9 for more information.

® One channel programmable per system (channels are
selected using System Step switch).

e Tone, digital, or inverted digital Call Guard® squelch
programmable for each transmit and receive channel.

¢ Transmit mode of each channel programmable as nor-
mal or disable (receive-only).

® Automatic Transmit Disable When (channel is) Busy
if microphone is on-hook.

3.2 FRONT PANEL CONTROLS AND
INDICATORS

NOTE: Refer to the transceiver operating manual for
more information on the following controls and
indicators.

3.2.1 FRONT PANEL CONTROLS

The 864x transceiver has only one front-panel comtrol.
1t is a rotary On-Off/Volume controi and also a push-
button type System Step Switch. This control functions
as follows.

On-Off/Volume -~ Turning the knob clockwise turns
power on and sets the volume level. Turning it counter-
clockwise to the detent turns power off. Power is on
when a number is indicated by the system display.
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NOTE: This transceiver does not have qa Volume Set
switch that enables the busy tone for use as a reference
in setting the volume level. However, pressing the
System Step switch produces a beep which can be used.

System Step - Pressing the On-Off/Volume knob
changes the selected system number. Each time this
kneb is pressed, the system number increases. Only pro-
grammed systems can be selected. Holding this switch
down causes the function to repeat. Each time the
selected system changes, a beep sounds,

3.2.2 FRONT PANEL DISPLAY AND INDICATORS

System Display — This transceiver has a single-digit
system display which indicates the selected systermn. If
system 10 is programmed with an 8640 transceiver, it is
displayed as “*G"".

Scan Indicator - When scanning is enabled, the scan
mode s indicated by the decimal point in the system
display.

Transmit Indicator ~ When the transmitter is keyed
by pressing the PTT switch, the red Transmit indicator
lights.

Call Indicator — The amber Call indicator can be
programmed to light when calls are received on par-
ticular ID codes (LTR operation) or channels (conven-
tional operation).

3.2.3 FRONT AND REAR PANEL JACKS

Microphone Jack - This is the connection point for
the microphone. It is also the connection point for the
RPI interface when programming the transceiver (refer
to Section 4).

Antenna Jack - Type N connector for connecting a
50-ohm antenna.

Power Connector — Connection peint for a nominal
12-volt, negative ground power source.

External Speaker Jack - Miniature phone jack used
to connect an external 5-watt, 3-ohm speaker. The inter-
nal speaker is disabled when an external speaker is used.
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3.3 SYSTEM SCAN
3.3.1 GENERAL

System scan is normally selected when the microphone
is on-hook. However, the transceiver can be recon-
figured for continuous scan or no scan at all (refer to
Section 3.4). The scan mode is indicated when the
decimal point in the system display is lighted. The revert
system is displayed while scanning is occurring (refer to
Section 3.3.2),

Scanning is sequential through all programmed
systems. If both LTR and conventicnal systems are pro-
grammed, both are scanned. When an incoming call is
detected on any scammed system, scanning stops and the
call is received. The display indicates the system on
which the call was received so that a response can be
made without changing the selected system. However, a
response may be required within 3 seconds of when the
message ends or the selected system may change (refer
to Section 3.3.2).

After transmitting a message, there is also a 3-second
delay before scanning resumes. This delay ensures that a
response to a message is heard instead of some other
message occurring on another system.

3.3.2 FIXED OR FLOATING REVERT SYSTEM
Floating or Fixed Revert System

The transceiver can be programmead so that the revert
systemn is fixed or floating. The revert system is the
system that the transceiver transmits on when the PTT
switch is pressed while scanning (decimal point lighted}.
The transceiver returns to the revert channel after the
3-second delay expires when a conversation is finished.

When the transceiver is programmed. for floating
revert, the system that a call is received on becomes the
newly selected system. For example, if System 1 was
displayed while scanning and a cail is received on
System 3, System 3 is displayed and the call is received
as described in the preceding section. Then after the
conversation is finished and the delay period expires,
System 3 continues to be the displayed system. If the
transmitter is then keyed, transmission occurs on System
3 instead System 1.

If fixed revert was programmed for the preceding ex-
ample, the call is received on System 3 as described.
However, after the call is finished and the delay period



expires, System 1 is redisplayed and any transmissions
will occur on that system. Fixed revert should be pro-
grammed if most transmissions occur on a ‘‘home””
System.

Scanning of LTR and conventional systems is
somewhat different. The next two sections discuss the
differences.

3.3.3 SCANNING LTR SYSTEMS
Revert System Scan Time

When there is no carrier on the home repeater of a
programmed LTR system, the system is scanned for on-
Iy 60 milliseconds. If there is a carrier, three data
messages are monitored which takes approximately 500
milliseconds.

The transceiver can be programmed so that scanning
time on a revert {displayed) system is longer. It can be
increased in multiples of three data messages up to 8.
For example, if 2 is programmed, the revert system
scan time is 2 x 3 or 6 data messages. This lessens the
likelihood that a call will be missed on the revert
system. However, if information in the repeater data
message indicates that no mobiles on the revert system
are being trunked out to other repeaters, only a two-
message scanning period occurs, even if additional scan
time has been programmed.

The sequence of data messages transmitted by the
repeater is as follows: Every third message is the
message to the mobile currently using that repeater.
Then alternating between those messages are the data
messages to the mobiles being trunked to other re-
peaters. For example, assume that five different mobiles
on a five repeater system are making calls. If all have
Repeater 1 as their home repeater {not very likely in ac-
tual practice), the data message order is as follows: 1 2
3145123 and so on. Therefore, the maximum
number of messages that would occur before repeating is
six. A revert scan time of 2 would ensure that no
messages are missed in this case.

Scanning of Groups in System Scan
Al} fixed 1Ds are decoded when scanning. The prior-

ity of the various ID’s is the same as when not scan-
ning. Refer to Sections 3.8 for more information.
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3.3.4 SCANNING CONVENTIONAL SYSTEMS

When Systemn Scan is enabled in transceivers pro-
grammed with conventional systems, the channel pro-
grammed in each system is scanned. If a channel is pro-
grammed for tone or digital Call Guard squelch, it is
detected in the Systermn Scan mode.

3.3.5 SCAN LOCKOUT

Scan lockout is not available with an 864x transceiver

- unless the Remote Control Unit is used (refer to Section

3.10). The scan lockout feature allows systems to be
locked out of the scan sequence so that they are not
scanned.

3.4 MICROPHONE HANGER CONTROL OF SCAN
AND MONITORING

3.4.1 INTRODUCTION

The microphone hanger line controls scanning and
also channel monitoring in the conventional mode. In the
standard (factory) configuration, the hanger line is con-
nected to the microphone hanger. Scanning and channel
monitoring are then controlled by the on- or off-hook
condition of the microphone,

However, the hanger line can be tied high or low by
changing the configuration of a jumper and resistor on
the main board (refer to Section 2.4}. The information
which follows describes the operation of scanning and
conventional mode channe! monitoring with each
configuration.

3.4.2 STANDARD ON-HOOK SCAN (HANGER LINE
CONNECTED TO HANGER)

Scanning

. Scanning is always enabled when the microphone is
on-hook and disabled when it is off-hook.

Conventional Mode

The channe! is monitored by taking the microphone
off-hook. This disables the receive Call Guard {if pro-
grammed). The Transmit Disable When Busy feature is
functional only when the transmitter is keyed with the
microphone on-hook (refer to Section 3.9.3).
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3.4.3 CONTINUOUS SCAN AND CALL GUARD
SQUELCH (HANGER LINE TIED LOW)

Scanning

Since the microphone hanger line is tied low (on-
hook), scanning is always enabled (except while
transmitting}.

Conventional Mode

Taking the microphone off-hook does not disable Cali
Guard squelch (if programmed). However, the Transmit
Disable When Busy feature is enabled with the micro-
phone off-hook as well as on-hook, so monitoring is
performed automatically by that feature (refer to Section
3.9.3).

3.4.4 SCAN AND CALL GUARD SQUELCH
DISABLED (HANGER LINE TIED HIGH)

Scanning

Since the microphone hanger line is always pulled
high (off-hook} by a pullup resistor in the micro-
processor, scanning is always disabled.

Conventional Mode

If Call Guard squelch is programmed, receive mode
Cali Guard squelch is always disabled; however,
transmit mode Call Guard squelch is still functional. The
Transmit Disable When Busy featurs is not available, so
the transmitter always keys when the PTT switch is
pressed.

3.5 TIME-OUT TIMER

The time-out timer can be programmed in half minute
increments from 0.5 to 5 minutes. If the transmitter is
keyed continuously for Jonger than the programmed
time, the transmitter is disabled and the intercept tone
begins sounding. The timer and tone are reset by releas-
ing the PTT switch. The time-out timer prevents a
repeater from being kept busy for extended periods by
an accidentally keyed transmitter and also possible
transmitter damage caused by transmitting for extended
periods.

3.6 CALL INDICATOR
The purpose of the Call indicator is to indicate that a

call was received when the user was away from the
vehicle. The call indication is a lighted LEDD as de-
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scribed in Section 3.2.2. The Call indicator is reset by
pressing the front-panel System Step switch or the
microphone PTT switch. When the Call indicator Tights
in the System Scan mode and floating revert is pro-
grammed, the revert system displayed is usually the
system on which the last call was received. An excep-
tion is when another call is received on a system or
channel that does not enable the Call indicator.

In LTR systems, the Call indicator can be program-
med for each of the three fixed ID codes. In conven-
tional systems, the Call indicator can be programmed for
each channel (system). Since Call Guard squelch is also
detected with the Call indicator (if an on-hook condition
is being detected), the call indication appears whenever a
call is received that opens the audio.

3.7 HORN ALERT

The same types of ID codes or channels that can be
programmed to turn on the Call indicator can also be
programmed to enable the Horn Alert. This function can
be used to signal the user of an incoming call when he
is away from the vehicle. When the proper ID code or
channel is received, the Horn Alert output pulses on for
(.5 second and off for 0.5 second for three cycles. It
then goes back to the off state.

This transceiver does not have a horn alert enable/
disable switch. Therefore, the horn alert is active
whenever transceiver power is on. If the ignition sense
cable is installed, the horn alert is automatically disabled
when the vehicle ignition switch is on. An external con-
trol switch may also be used to disable the horn alert
when it is not needed. Installation of the horn alert and
ignition sense cables is described in Section 2.3.

3.8 LTR SYSTEM OFERATION

NOTE: Refer to Section 3.9 for information on convern-
tonal system operation.

3.8.1 GENERAL

Each selectable LTR system can be programmed with
the following ID codes. All codes can be different, and
the decode codes have a priority order as described in
the next section.
® | Fixed and 2 Priority Decode Codes
@ | Fixed Encode Code



3.8.2 PRIORITY 1D CODES

With dispatch (non-telephone) calls, LTR decode ID
codes have a priority order which permits a call with a
higher priority ID code to interrupt a call with a lower
priority ID code. One use of prierity 1D codes is to
allow a dispatcher to interrupt calls in progress with an
important ‘‘all cali’” message. If the transceiver detects
an ID code with a higher priority than the one it is
receiving, it immediately switches to the call with the
higher priority. Since priority ID codes are detected with
dispatch calls only, telephone (RIC) calls are not inter-
rupted by other calls.

The priority order of the fixed ID codes is as follows:

1. Priority 1 1D Code
2. Priority 2 ID Code
3. Group 1D Code

For example, if the transceiver is receiving a dispatch
call on the Group ID code and detects a call on the
Priority 2 ID Code, the call being received is dropped
and the transceiver will trunk to another repeater and
receive the call on the Priority 2 ID Code.

Since a transceiver receives incoming call information
only on its home repeater, a priority ID code is not
detected when the mobile is trunked out to another
repeater. To reach these trunked-out mobiles with a
priority message, the operator can key the transmitter
and then not begin speaking for several seconds to ailow
these mobiles time to return to the home repeater.

3.8.3 FREE SYSTEM RINGBACK

This feature is available only when a RIC (intercon-
nect} ID code is selected. If a busy tone sounds when
the PTT switch is pressed, this mode can be selected to
automatically indicate when a repeater is free. System
scan is automatically disabled in this mode.

The Free System Ringback mode is entered by
momentarily pressing the System Step switch when the
busy tone is sounding with the PTT switch pressed.
Then when the PTT switch is released, a beep sounds to
indicate that this mode has been entered. When a RIC-
equipped repeater programmed in the selected system
becomes avatlable, (refer to Section 4.3.2), the “‘ring-
ing”” confirmation tone described in Section 3.8.8
sounds. If another call atternpt is then made, the call can
usually be completed. This feature is available without
any special dealer programming.
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3.8.4 SYSTEM SEARCH

The system search feature, which automatically ac-
cesses other programmed systems when the selected
system cannot be accessed, is not available with 8640/
8644 transceivers.

3.8.5 TRANSPOND

The transpond feature, which provides an indication
back to the person making a call that the transceiver be-
ing called is in service, is not available with 8640/

8644 transceivers.

3.8.6 TRANSMIT INHIBIT

This transceiver can be programmed with a transmit
inhibit block of ID codes. If an ID code within this
block is decoded up to 5 seconds before the PTT switch
is pressed, the transmitter does not key and the intercept
tone sounds. The PTT switch must be released and then
pressed again to make another call attempt. The 3 sec-
ond time period does not decrease while the PTT switch
is pressed.

One use of this feature is to prevent your transceiver
from interrupting a conversation in progress. This could
happen when the other transmitting party unkeys or if an
ID code with a higher priority is transmitted by your
transceiver. Another use of this feature is to provide an
audible indication when the mobile being called is busy.

3.8.7 CLEAR-TO-TALK

The Ciear-to-Talk feature sounds a short tone to in-
dicate when speaking can begin when transmitting a
message. The clear-to-talk tone sounds after the PTT
switch is pressed when the system has been successfully
accessed. This feature is enabled or disabled by turning
transceiver power on with the System Step switch
pressed.

When the Clear-to-Talk feature is enabled, no tone
sounds when the system is busy. An exception when the
busy tone does sound is when attempting a RIC
(telephone) call on a busy system. The intercept tone
always remains functional when the Clear-to-Talk feature
is enabled. This feature is avaifable only when the
selected system is programmed for LTR operation.



TRANSCEIVER OPERATION

3.8.8 LTR SUPERVISORY TONES

The following supervisory tones may be heard at
various times when operating this transceiver:

Busy Tone

The busy tone is similar to the standard telephone
busy tone and it indicates that ail repeaters are busy. Tt
consists of combined 700 and 900 Hz tones switched on
and off at a 2 Hz rate. It sounds as long as the PTT
switch is pressed or until a repeater becomes available.
Repeated access attempts are being made as long as the
PTT switch is pressed.

Intercept Tone

This is a siren-like tone consisting of 700 Hz and 900
Hz tones alternating at a 2 Hz rate which indicates an
out-of-range condition and other error conditions:

When a brief busy tone precedes this tone, the mobile
is not able to complete the data handshake with the
repeater. The usual cause of this is that the mobile is
out of radio range of the repeater. Repeated access at-
ternpts are made as indicated by the busy tone. Once the
intercept tone sounds, no more access attempts are made
until the PTT switch is released and then pressed again.

If the intercept tone sounds after the transmitter has
been keyed for an extended period and the Transmit in-
dicator also goes off, the Time-Out Timer feature has
probabiy timed out. Refer to Section 3.5 for more
information.

If the intercept tone sounds as soon as the PTT switch
is pressed and is not preceded by a short busy tone, the
transmitter may have been disabled by the Transmit In-
hibit feature (refer to Section 3.8.6).

If the intercept tones sounds as soon as the PTT
switch is pressed with a system programmed for conven-
tional operation selected, the selected channel is prob-
ably programmed as receive-only. Refer to Section 3.9
for more information.

Key Press Tone

This is a 30 millisecond burst of the 700 Hz tone that
sounds each time the selected system changes when the
System Step switch is pressed.
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Free System Ringback Mode Tone

This is a 400 millisecond burst of the 700 Hz tone

which indicates that the ringback mode has been entered.

Free System Confirmation Tone

When a free repeater is detected in the Free System
Ringback Mode, a “‘ringing’’ tone sounds. This tone is
produced by turning the 700 Hz tone on for 30 milli-

" seconds and off for 20 milliseconds for twenty cycles {1

second).
Clear-To-Talk Tone

When the clear-to-talk feature is enabled, a 10 milli-
second burst of the 700 Hz tone sounds after the PTT
switch is pressed to indicate when talking can begin.
Refer to Section 3.8.7 for more information. '

3.9 CONVENTIONAL SYSTEM CGPERATION
3.9.1 GENERAL

Each conventional system can be programmed with
one channel. This allows up to eight channels (systems)
to be selected by the System Step switch. The System
Step switch effectively selects a channel when a system
programmed for conventional operation is seiected.

The transmit and receive mode of each channel can be
programmed for tone, digital, or inverted digital Call
Guard squelch or standard carrier squelch {none). There
is also the option not to transmit a reverse burst with
tone-type Call Guard squeich or a turn-off code with
digital-type Call Guard squelch. The reverse burst and
turn-off code are always decoded by this transceiver
when Cali Guard squelch is programmed.

Each channei can also be programmed as standard
(transmit/receive) or receive-only. When the PTT switch
is pressed when a receive-only channel is selected, the
transmitter does not key and the intercept tone sounds
(refer to Section 3.8.8 for more information on the in-
tercept tone).

3.9.2 MONITORING CHANNELS BEFORE
TRANSMITTING

In the conventional mode, when a channel is pro-
grammed with Call Guard squelch, only messages in-
tended for that particular user or user group are heard.



In order to hear all messages, Call Guard squelch must
be disabled. This is normally done by taking the
microphone off-hook so that the transceiver operates on
carrier squelch only.

However, the transceiver can be configured so that the
microphone hanger line is tied low (on-hook always
sensed) or high (off-hook always sensed). Call Guard
squelch may then be contimuously enabled or disabled.
In addition, the operation of the Transmit Disabie
feature described next is affected. Refer to Section 3.4
for more information on transceiver operation with the
various configurations.

3.9.3 TRANSMIT DISABLE WHEN BUSY

If the transmitter is keyed in the conventional mode
while an on-hook condition is being detected, the
transmitter keying is inhibited if the channel is busy
(carrier is present). As long as the PTT switch remains
pressed, the transceiver will be in the receive mode with
Call Guard squelch disabled so that channel activity can
be monitored. If the transmitter is to be keyed in this
gituation with a carrier present, the PTT switch can be
released and then pressed again within 1 second.

When the PTT switch is pressed while an off-hook
condition is being detected, the Transmit Disable feature
is disabled and the transmitter keys even if a carrier is
present.

Refer to Section 3.4 for information on how the con-
figuration of the microphone hanger line affects the
operation of this feature.

3.10 OPERATION WITH REMOTE CONTROL
UNIT

The 8640/8644 transceivers are compatible with the
optional Remote Control Unit (refer to Section 1.5}.
When this control unit is used, all the standard trans-
ceiver functions are available. In addition, there are
several enhanced functions that are otherwise not avaii-
able with this transceiver. These enhanced features are
as follows:

Volume Set — The control unit SET switch enables
the busy tone for use as a reference in setting the
volume level.

Horn Alert - The control unit has a separate horn
alert control circuit which can be enabled or disabled by
the HORN switch on the control unit. The horn alert
can be connected to either the transceiver or control unit
horn alert output (refer to Section 2.3). The pro-
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grammed horn alert ID codes or channels control both
horn alert circuits. However, the control unit HORN
switch does not control the transceiver horn alert output.

Monitor — The contrel unit MON switch can be used
for monitoring before transmitting on conventional chan-
nels. This switch performs the same function as taking
the microphone off-hook. This function does not operate
if the hanger lne is tied high (off-hook) as described in
Section 3.4. '

Scan - The control unit SCAN switch can be used to
enable or disable scanning. This function does not

" operate if scanning has been disabled by an off-hook

condition at the transceiver.

Lockout - The controf unit LOCK switch can be
used to lock systems out of the scan sequence so that
they are not scanned. The lockout status of each system
is stored in nonvolatile memory; therefore, systems
return to the previous lockout status when power is turn-
ed on. :

System Step Down - The selected system can be
decreased as well as increased because the control unit
has both System Up and Down switches.

NOTE: There are a few features described in the control
unit operating manual which are not available with this
transceiver. The features which are unavailable are as
Sollows:

Group Select - The group select switches and display
are nonfunctional. Group scan is also not available.

Selectable Systems - Only up to ten systems are
selectable instead of up to sixteen.

System Search -~ The System Search feature is not
available.

3.11 TEST MODE

This transceiver has a test mode that can be selected
to perform testing. To select the test mode, a jumper is
installed between the TEST pads on the audio/logic
board. When the transceiver power is turned on with
this jumper installed, the test mode is selected. To exit
the test mode, this jumper is removed and power is
turned on. The position of this jumper is detected only
when power is initially turned on. It is also possible to
enter the test mode by turning power on with the outer
two pins of the microphone connector shorted (pins A
and B}. The following functions are available in the fest
mode.
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System Step Switch

The System Step switch is used to select up to eight
preprogrammed frequencies. The following test frequen-
cies are automatically programmed unless they are
specifically changed (refer to Section 4.2).

System FCC Channel System FCC Channel
1 1 6 279
2 79 7 329
3 129 8 379
4 179 9 429
5 229 0 (10 479

3-8

Squelch

In the test mode, the receiver operates on carrier
squelch only.

Transmitter

The transmitter is keyed using the microphone PTT
switch. The transmitter modulation consists of a series
of ones and zeros. This modulation can be turned on or
off by pressing the System Step switch while the
transmitter is keyed.



SECTION 4

TRANSCEIVER PROGRAMMING

TRANSCEIVER PROGRAMMING

4.1 GENERAL
4.1.1 INTRODUCTION

This transceiver is programmed using a dealer-
supplied personal computer, the Johnson RPT (Remote
Programming Interface}, an interface module which
adapts the RPI to the transceiver, and a Johnson soft-
ware package for the particular computer. Software
packages are available for selected models of Tandy®
and IBM® computers (refer to Tahle 1-1 in Section 1).
A typical programming setup using an IBM compatible
PC computer is shown in Figure 4-1.

4,1.2 RPI DESCRIPTION

The RPI is required to interface the transceiver to the
computer. RPI, Part No. 023-5800-000, cennects to the
serial RS-232 port of the computer. An RS-232 port is
standard with the Tandy computer, but may be optional
with an IBM PC or compatible. This RPI converts the

RS5-232 logic levels from the computer to TTL levels re-
quired by the transceiver and vice versa. Interface
module, Part No. 023-8610-901, adapts the RPI to the
modular-type microphone/programming connector of the
transceiver. The outer two pins of this eight-pin connec-
tor are the input and output pins of a serial data port of
the microprocessor.

NOTE: If the green indicator on the Interfuce Module
does not light when transceiver power is turned on,
check fuse F301 in the transceiver.

The cable between the RPI and the interface module is
included with the RPI. However, the cable between the
RPI and computer is not included. This cable is Part
No. 023-5800-016 for the Tandy computer and Part No.
023-5800-017 for the IBM computer. This is a standard
DB-25 to DB-25 cable. The -016 cable has male-to-male
connectors and the -017 cable has male-to-female
CONnectors,

=]

INTERFACE
MODULE

f REMOTE
PROGRAMMING

i INTERFACE (RPI}

H

|

H

PROGRAMMING SETUP USING A
PC COMPATIBLE COMPUTER
FIGURE 4-1

Tandy is a registered trademark of the Tandy Corporation. IBM is a registered trademark of International Business Machines

Corporation.
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4.1.3 PROGRAMMING SOFTWARE DESCRIFTION

The Johnson software packages used for programming
these {ransceivers are written in the BASIC programming
language. An uncompiled version of the program is in-
cluded which requires a BASIC interpreter program io
run (this is usually included with the computer}. A com-
piled version of the program cailed QB86xx is also in-
cluded. This version executes faster and does not require
a BASIC interpreter.

The programming software displays menus and asks
questions to simplify operaticn and lesson the chance of
programming errors. Separate routines are provided for
entering and editing data, programming the transceiver,
reading data already programmed into the transceiver,
and printing and saving data.

4.1.4 EEPROM DATA STORAGE

The data programmed into the transceiver is stored in
HEPROM U10 on the audio/logic board. Other informa-
tion such as the last system selected is also stored in the
EEPROM by the microprocessor.

Since an EEPROM (Flectrically Eraseable Program-
mable Memory) is nonvolatile, data is stored by this
device indefinitely without the need for a constant power
supply. Therefore, battery backup is not required and
the transceiver can even be removed from the vehicle

without affecting programming. An EEPROM is also te-
programmable, so it can be erased and reprogrammed
many times.

4.2 GENERAL PARAMETER PROGRAMMING

The first screen displayed when programming a
transceiver is used for programming parameters which
are not affected by individual system programming. The
parameters in Table 4-1 are programmed from this
screen.

4.3 LTR SYSTEM PROGRAMMING
4.3.1 GENERAL

After the general information is programmed, the next
screen displayed is used to program individual system
information. The first question selects whether an LTR
or conventional system is to be programmed and then
the appropriate information is disptayed. The informa-
tion in Table 4-2 is programmed in each LTR system,
and the information in Table 4-3 is programmed in each
conventional system.

For more information on L'TR eperation, refer to the
following literature:
LTR Application Note Part No. (09-0001-020
(Revision 5)

RIC Operating Manual Part No. 002-3040-004

TABLE 4-1
GENERAL PROGRAMMING PARAMETERS

Acceptable

Parameter Responses

Frequency Band 800 or 900 MHz

No. of Systems 1-10

Test System No./ 1-106/1-479

Test Frequency

Scan Operation Floating Revert/Fixed

Revert

0.5-5 minutes in
0.5 min increments

Time-Cut Timer

8640/8644 = 200 MIz

Number of systems o be programmed.

FCC Channel numbers for the 10 test channels have been
preprogrammed to cover the entire 479 channel band, but can

be changed if desired. See Section 3.11.

See Section 3.3.2

See Section 3.5

Description
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TABLE 4-2
LTR SYSTEM PROGRAMMING

Parameter

System Type

Area

Home Repeater

Weighting

Repeater No./
Channel No.

Priority 1D No.

Tx/Rx Group ID No.

Call Ind

Horn

RIC Block

Transmit Inhibit (SCP)
Block

Acceptable
Respenses Bescription

LTR or Conventional This question requests the type of system to be programmed.
If LTR is selécted, the following parameters are displayed; if
Conventional is selected, the parameters in Table 4-3 are

displayed.

Oori Selects the area of the LTR repeater system.

1-20 Programs the number of the repeater to which the mobile is
assigned. ‘

-8 Selects the revert system scan time when System Scan is

enabled (see Section 3.3.3).

1-20/1-479 Programs the FCC channel number for each active repeater in
the system. If a period is entered after the channel number,
the repeater is programmed as not RIC-equipped; if a period
is not entered, it is programmed as RIC-equipped (see Section
4.3.2). FCC channel numbers are shown in Table 44,

1, 2/1-250 Up to two priority receive ID codes from 1-250 can be pro-
grammed, (see Section 3.8.2).

1/1-250 Programs one receive and one transmit fixed ID. These ID’s
can be different and both must be programmed (see Section
3.8.D).

On, Off Programs if the Call indicator is to light when the particular

ID being programmed is decoded. Any or all three decode
II’s can be programmed to enable the Call indicator (see Sec-
tion 3.6).

On, Off Programs if the horn alert is to sound when the particular ID
being programmed is decoded. Any or all three decode 1D’s
can be programmed to enable the horn alert (see Section 3.7).

1-250 Programs a block of ID codes (from 1 up to all 250} that are
reserved for RIC telephone interconnect operation. If an en-
code ID code within this block is selected or a decode code
within this block is decoded, the transceiver enters the RIC
operating mode.

1-250 Programs the transmit inhibit block of 1D codes (up. to all
250). If an TD code within this block is decoded within 5
seconds before the PTT switch is pressed, the transmitter does
not key.
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TABLE 4-3

CONVENTIONAL SYSTEM PROGRAMMING

Parameter

System Type

Channel No.

Transmit Call Guard
Mode

Transmit Call Guard
Code

Receive Call Guard
Mode

Receive Call Guard
Code

Acceptable
Responses

LTR or Conventional

1479

None, Tone, Digital,
or Inverted Digital

Tone Number or
Digital Code

None, Tone, Digital,
or Inverted Digital

Tone Number or
Digital Code

Description

This question requests the type of systern to be programmed.
If Conventional is selected, the folowing parameters are
displayed; if LTR is selected, the parameters in Table 4-2 are
displayed.

Programs the FCC channel number for the particoular system.
FCC channels are shown in Table 4-4.

Selects the type of Call Guard squelch for the transmit mode
of the channel being programmed.

If tone Call Guard squelch was selected, the number from
[-38 of the tone selected is entered. If digital Call Guard
squelch is programmmed, the number of the digital code is
entered. These numbers are located on the next page.

Selects the type of Call Guard squelch for the receive mode of
the channel being programmed.

I tone Call Guard squelch was selected, the number from
1-38 of the tone selected is entered. If digital Call Guard
squeich is programmed, the number of the digital code is
entered. These numbers are located on the next page.

INOTE: The transmit and receive Call Guard mode and codes can be different.

Call

Horn

Transmit Disable

Turn-off Code Disable

On, Off

On, Off

On, Off

On, Off

Programs if the Call indicator is to light when a call is re-
ceived on the particular channel being programmed.

Programs if the horn alert is to sound when a call is received
on the particular channel being programmed.

If **ON’’ is programmed, the channel is receive-cnly and the
transmitter cannot be keyed. '

If ““ON" is programmed and Call Guard squelch has been
programmed, a reverse burst or turn-off code is not transmit-
ted when the PTT switch is released. The turn-off code
eliminates the squelch tail in the receiving mobile (if the
receiving mobile can detect it).
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4.3.2 SPECIFYING RIC-EQUIPPED REPEATERS

When the transceiver is programmed with the channel
number of each repeater, it is possible to specify
whether or not that repeater is equipped with Johnson
RIC (repeater interconnect). If a petiod is entered after
the channel number, a2 non-RIC repeater is specified; if
a period is not entered, a RIC-equipped repeater is -
specified. **RIC’" or **NO RIC’” appears next to the
repeater number o indicate the configuration program-
med. This feature is available only when programming
LTR systems.

If a system with a transmit 1D code programmed for
RIC is then selected, the transceiver will attempt 1o ac-
cess only repeaters specified as equipped with RIC. This

TRANSCEIVER PROGRAMMING

allows both RIC and non-RIC repeaters to be program-
med in each system. Without this feature, if a RIC call
is attempted on a repeater not equipped with RIC, no
dial tone or other supervision is returned when the PTT
switch is released. Refer to the RIC Operating Manual
for more information.

4.4 CONVENTICNAL SYSTEM PROGRAMMING

The information in Table 4-3 is programmed in a con-
ventional system. General parameters are programmed
as described in Section 4.2,

CALL GUARD CODES
TONE CALL GUARD CODES

Code Freq (Hz) Code Freq (Hz) Code Freq (Hz} Code Freq {Hz)

000 00.0 010 94.8 020 131.8 030 186.2

001 67.0 011 97.4 021 136.5 031 192.8

002 71.9 012 100.0 022 141.3 032 203.5

003 74.4 013 103.5 023 146.2 033 210.7

004 77.0 014 107.2 024 151.4 034* 218.1

005 79.7 015 110.9 025 156.7 035% 225.7

006 82.5 016 114.8 026 162.2 036* 233.6

007 85.4 017 118.8 027 167.9 037* 2418

008 88.5 018 123.0 028 173.8 038* 250.3

009 91.5 019 127.3 029 179.9

* These tones are normally not used because of their close proximity to voice frequencies.
RECOMMENDED DIGITAL CALL GUARD CODES

023 051 i14 143 174 251 315 in 445 532 631 723
Q25 054 115 152 205 261 331 411 464 546 632 731
026 065 116 155 223 263 343 412 465 565 654 732
031 071 125 156 226 265 346 413 466 606 662 734
032 072 131 162 243 271 351 423 503 612 664 743
043 073 132 165 244 306 364 431 506 624 703 754
047 074 134 172 245 311 365 432 516 627 712
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TABLE 4-4

MOBILE FREQUENCIES

CHANNEL FREQUENCY CHART

CHANNEL FREQUENCY CHART

Channel

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052

Receive

935.0125
935.0250
935.0375
935.0500
935.0625
935.0750
935.0875
935.1000
935.1125
935.1250
935.1375
935.1500
935.1625
935.1750
935.1875
935.2000
935.2125
935.2250
935.2375
935.2500
935.2625
935.2750
935.2875
935.3000
935.3125
935.3250
935.3375
935.3500
935.3625
935.3750
935.3875
935.4000
935.4125
935.4250
935.4375
935.4500
935.4625
935.4750
935.4875
935.5000

935.5125

935.5250
935.5375
935.5500
935.5625
935.5750
935.5875
935.6000
935.6125
935.6250
935.6375
935.6500

Transmit

896.0125
896.0250
856.0375
896.0500
856.0625
896.0750
896.0875
896.1000
896.1125
896.1250
896.1375
896.1500
896.1625
896.1750
896.1875
896.2000
896.2125
896.2250
896.2375
896.2500
896.2625
896.2750
890.2875
8596.3000
896.3125
896.3250
896.3375
896.3500
896.3625
896.3750
896.3875
896.4000
896.4125
896.4250
896.4375
896.4500
896.4625
896.4750
896.4875
896.5000
8596.5125
896.5250
896.5375
896.5500
896.5625
896.5750
896.5875
896.6000
896.6125
896.6250
896.6375
896.6500

Channel

033
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
(96
097
058
099
100
101
102
103
104

Receive

935.6625
935.6750
835.6875
935.7000
935.7125
935.7250
935.7375
935.7500
935.7625
935.7750
935.7875
935.8000
935.8125
935.8250
935.8375
935.8500
935.8625
935.8750
535.8875
935.9000
935.9125
935.9250
935.9375
935.9500
935.9625
935.9750
935.9875
936.0000
936.0125
936.0250
936.0375
936.0500
936.0625
936.0750
936.0875
936.1000
936.1125
936.1250
936.1375
936.1500
936.1625
936.1750
936.1875
936.2000
936.2125
936.2250
936.2375
936.2500
936.2625
936.2750
936.2875
936.3000

Transmit

896.6625
896.6750
896.6875
896.7000
896.7125
896.7250
896.7375
896.7500
896.7625
896.7750
896.7875
896.8000
896.8125
896.8250
896.8375
896.8500
896.8625
896.8750
896.8875
896.5000
896.9125
896.9250
896.9375
896.9500
896.9625
896.9750
896.9875
897.0000
897.0125
897.0250
897.0375
897.0500
897.0625
897.0750
897.0875
897.1000
897.1125
897.1250
897.1375
897.1500

© 897.1625

897.1750
897.1875
897.2000
897.2125
897.2250
897.2375
897.2500
897.2625
897.2750
897.2875
897.3000
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TABLE 4-4
CHANNEL FREQUENCY CHART CHANNEL FREQUENCY CHART
Channel Receive Transmit Channel Receive Transmit
105 036.3125 897.3125 157 936.9625 897.9625
106 936.3250 897.3250 158 936.9750 897.9750
107 936.3375 897.3375 159 936.9875 897.9875
108 936.3500 897.3500 160 937.0000 898.0000
109 936.3625 897.3625 161 937.0125 898.0125
110 936.3750 897.3750 162 937.0250 898.0250
I11 936.3875 897.3875 163 937.0375 898.0375
112 936.4000 897.4000 164 937.0500 $98.0500
113 936.4125 897.4125 165 937.0625 898.0625
114 936.4250 897.4250 166 937.0750 898.0750
115 936.4375 897.4375 167 937.0875 898.0875
116 936.4500 897.4500 168 . 937.1000 898.1000
117 036.4625 897.4625 169 937.1125 898.1125
118 936.4750 897.4750 170 937.1250 898.1250
119 036.4875 B97.4875 171 937.1375 898.1375
120 936.5000 897.5000 172 937.1500 898.1500
121 036.5125 897.5125 173 937.1625 898.1625
122 936.5250 897.5250 174 937.1750 898.1750
123 936.5375 897.5375 175 937.1875 898.1875
124 936.5500 897.5500 176 937.2000 §98.2000
125 936.5625 867.5625 177 937.2125 898.2125
126 936.5750 897.5750 178 937.2250 898.2250
127 936.5875 897.5875 179 937.2375 898.2375
128 936.6000 897.6000 180 937.2500 898.2500
129 936.6125 897.6125 181 937.2625 898.2625
130 936.6250 897.6250 182 937.2750 898.2750
131 936.6375 897.6375 183 937.2875 B98.2875
132 936.6500 897.6500 - 184 937.3000 898.3000
133 936.6625 897.6625 185 937.3125 898.3125
134 936.6750 897.6750 186 937.3250 898.3250
135 936.6875 897.6875 : 187 937.3375 898.3375
136 936.7000 897.7000 188 937.3500 898.3500
137 036.7125 897.7125 _ 189 937.3625 898.3625
138 936.7250 897.7250 190 937.3750 898.3750
139 936.7375 897.7375 191 937.3875 898.3875
140 936.7500 897.7500 192 937.4000 898.4000
141 936.7625 897.7625 193 937.4125 898.4125
142 936.7750 897.7750 194 937.4250 898.4250
143 936.7875 B97.7875 195 937.4375 898.4375
144 936.8000 897.8000 196 937.4500 898.4500
145 936.8125 897.8125 197 937.4625 B98.4625
146 936.8250 897.8250 198 937.4750 898.4750
147 936.8375 897.8375 199 937.4875 898.4875
148 936.8500 897.8500 200 937.5000 898.5000
149 936.8625 897.8625 201 937.5125 898.5125
150 936.8750 897.8750 202 937.5250 898.5250
151 936.8875 897.8875 203 937.5375 898.5375
152 936.9000 897.9000 204 937.5500 898.5500
153 936.9125 897.9125 205 937.5625 898.5625
154 936.9250 897.9250 206 937.5750 898.5750
155 936.9375 ~ 897.9375 207 937.5875 898.5875
156 936.9500 897.9500 208 937.6000 898.6000
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TABLE 4-4
MOBILE FREQUENCIES (CONT.)
CHANNEL FREQUENCY CHART CHANNEL FREQUENCY CHART
Channel Receive Transmit Channel Receive Transmit
209 937.6125 898.6125 261 938.2625 899.2625
210 937.6250 898.6250 262 938.2750 899.2750
211 937.6375 898.6375 263 938.2875 899.2875
212 937.6500 898.63500 264 938.3000 899.3000
213 937.6625 898.6625 265 938.3125 899.3125
214 937.6730 898.6750 266 938.3250 899.32350
215 937.6875 898.6875 267 938.3375 899.3375
216 937.7600 898.7000 268 938.3500 899.3500
217 937.7125 898.7125 269 938.3625 899.3625
218 937.7250 898.7250 270 938.3750 899.3750
219 937.7375 898.7375 271 938.3873 899.3875
220 937.7500 898.7500 272 938.4000 899.4000
221 937.7625 898.7625 273 938.4125 899.4125
222 937.7750 898.7750 274 938.4250 899.4250
223 937.7875 898.7875 275 938.4375 899.4375
224 937.8060 898.8000 276 938.4500 899.4500
225 937.8125 898.8125 277 938.4625 899.4625
226 937.8250 898.8250 278 938.4750 899.4750
227 937.8375 898.8375 . 279 938.4875 899.4875
228 937.8500 898.8500 280 938.5000 899.5000
229 937.8625 898.8625 281 938.5125 899.5125
230 937.8750 898.8750 282 938.5250 899.5250
231 937.8875 898.8875 283 938.5375 899.5375
232 937.9600 898.9000 284 938.5500 899.5500
233 937.9125 898.9125 285 938.5625 899.5625
234 937.9250 898.9250 286 938.5750 899.5750
235 937.9375 898.9375 287 938.5875 899 5875
236 937.9500 898.9500 288 938.6000 899.6000
237 937.9625 898.9625 289 938.6125 899.6125
238 937.9750 898.9750 290 938.6250 899.6250
239 937.9875 898.9875 291 938.6375 899.6375
240 938.0000 899.0000 202 938.6500 899.6500
241 938.0125 899.0125 293 938.6625  899.6625
242 938.0250 899.0250 294 938.6750 899.6750
243 938.0375 899.0375 295 938.6873 899.6875
244 938.0500 899.0500 296 938.7000 . 899.7000
245 938.0625 899.0625 297 938.7125 899.7125
246 938.0750 899.0750 298 938.7250 899.7250
247 938.0875 899.0875 299 938.7375 899.7375
2438 938.1000 899.1000 300 938.7500 899.7500
249 938.1125 899.1125 301 938.7625 899.7625
250 938.1250 899.1250 302 938.7750 899.7750
251 938.1375 899.1375 303 938.7875 899.7875
252 938.1500 899.1500 304 938.8000 8998000
253 938.1625 899.1625 305 938.8125 899.8125
254 938.1750 899.1750 306 938.8250 890.8250
255 938.1875 899.1875 307 938.8375 899.8375
256 938.2000 899.2000 308 938.8500 8998500
257 938.2125 899.2125 309 938.8625 899.86235
258 938.2250 899.2250 310 938.8750 899.8750
259 938.2375 899.2375 311 938.8875 899 8875
260 938.2500 899.2500 312 938.9000 £99.9000
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TABLE 44
CHANNEL FREQUENCY CHART CHANNEL FREQUENCY CHART
Channel Receive Transmit Channel Receive Transmit
313 938.9125 899.9125 365 939.5625 900.5625
314 938.9250 899.9250 366 939.5750 900,5750
315 938.9375 899.9375 367 939.5875 900.5875
316 938.9500 §99.9500 368 939.6000 900.6000
317 938.9625 899,9625 369 939.6125 900.6125
318 938.9750 899.9750 370 939.6250 900.6250
319 938.9875 899.9875 371 939.6375 900.6375
320 - 939.0000 9¢0.0000 372 939.6500 900.6500
321 939.0125 900.0125 373 939.6625 900.6625
2 939.0250 900.0250 - 374 939.6750 900.6750
323 939.0375 600.0375 375 939.6875 900.6875
324 935.0500 900.0500 376 939.7000 900.7000
325 939.0625 900.0625 377 939.7125 900.7125
326 939.0750 900.0750 378 939.7250 900.7250
327 939.0875 900.0875 379 939.7375 900.7375
328 939.1000 900.1000 380 939.7500 900.7500
329 939.1125 900.1125 381 939.7625  900.7625
330 939.1250 900.1250 382 939.7750 900.7750
331 939.1375 900.1375 383 939.7875 900.7875
332 939.1500 900.1500 384 939.8000 900.8000
333 939.1625 900.1625 ' ' 385 939.8125 900.8125
334 9391750 900.1750 386 939.8250 900.8250
335 939.1875 900.1875 387 939.8375 900.8375
336 939.2000 900.2000 388 939 8500 900.8500
337 939.2125 900.2125 . 389 939.8625 900.8625
338 939.2250 900.2250 390 939 8750 900.8750
339 939.2375 900.2375 391 939.8875 900.8875
340 939.2500 900.2500 392 939 .9000 900.9000
341 939.2625 900.2625 393 939.9125 900.9125
342 939.2750 900.2750 394 939.9250 900.9250
343 9362875 900.2875 395 939.9375 900.9375
344 939.3000 900.3000 396 939,9500 900.9500
345 939.3125 900.3125 397 939.9625 900.9625
346 939.3250 900.3250 398 939.9750 900.9750
347 939.3375 900.3375 399 939.9875 900.9875
348 939.3500 G00.3500 400 940.0000 901.0000
349 939.3625 900.3625 401 940.0125 901.0125
350 939,3750 900.3750 402 940.0250 901.0256
351 939.3875 900.3875 403 940.0375 901.0375
352 939.4000 900.4000 404 940.0500 901.0500
353 9394125 900.4125 405 940.0625 901.0625
354 939.4250 900.4250 406 940.0750 940.0750
355 939.4375 900.4375 407 940.0875 901.0875
356 939.4500 900.4500 408 940.1000 901.1000
357 939 4625 900.4625 : 409 940.1125 901.1125
358 939.4750 900.4750 410 940.1250 901.1250
359 939.4875 900.4875 411 940,1375 901.1375
360 939.5000 900.5000 412 940.1500 901.1500
361 939.5125 900.5125 413 940.1625 901.1625
362 939.5250 900.5250 414 940.1750 901.1750
363 939.5375 900.5375 415 940.1875 901.1875
364 939.5500 900.5500 416 940.2000 940.2000
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TABLE 4-4
MOBILE FREQUENCIES (CONT.)
CHANNEL FREQUENCY CHART CHANNEL FREQUENCY CHART
Chan. Receive Transmit Chan. Receive Transmit
417 940.2125 901.2125 469 940.8625 901.8625
418 940.2250 001.2250 470 940.8750 901.8750
419 940.2375 901.2375 471 940.8875 901.8875
420 940.2500 901.2500 472 940.9000 301.9000
421 040.2625 001.2625 473 940.9125 901.9125
422 940.2750 901.2750 474 940.9250 901.9250
423 940.2875 901.2875 475 940.9375 901.9375
424 940.3000 901.3000 476 940.9500 901.9500
425 940.3125 - 901.3125 477 940.9625 901.9625
426 940.3250 901.3250 478 940.9750 901.9750
427 940.3375 901.3375 479 940,9875 901.9875
428 940.3500 901.3500
429 940.3625 901.3625
430 940.3750 901.3750
431 940.3875 901.3875
432 940.4000 901.4000
433 940.4125 901.4125
434 940.4250 901.4250
435 940,4375 901.4375
436 940.4500 901.4500
437 940.4625 901.4625
438 940.4750 901.4750
439 940.4875 901.4875
440 940.5000 901.5000
441 940.5125 901.5125
442 940.5250 901.5250
443 940.5375 901.5375
444 940.5500 901.5500
445 940.5625 901.5625
446 940.5750 901.5750
447 940.5875 901.5875
448 940.6000 901.6000
449 940.6125 901.6125
450 940.6250 901.6250
451 940.6375 901.6375
452 940.6500 901.6500
453 940.6625 901.6625
454 940.6730 901.6750
455 940.6875 901.6875
456 940.7000 901.7000
457 940.7125 901.7125
458 940.7250 901.7250
459 940.7375 901.7375
460 940.7500 901.7500
461 940,7625 901.7625
462 940.7750 901.7750 #
463 940.7875 901.7875
464 940.8000 901.8000
465 940.8125 901.8125
466 940.8250 901.8250
467 940.8375 901.8375
468 940.8500 901.8500
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CIRCUIT DESCRIFTION

SECTION 5
CIRCUIT DESCRIPTION

5.1 GENERAL TRANSCEIVER DESCRIPTION
5.1.1 INTRODUCTION

The 8640/8644 transceiver contains a main board and
audio/legic board. The main board contains the syn-
thesizer, receiver, and transmitter sections of the
transceiver. The audio/logic beard contains the audio
processing and digital control circuitry. General descrip-
tions of these sections follow and more detailed descrip-
tions are located in Sections 5.2-5.6. A transceiver block
diagram is located in Figure 5-1.

Circuit protection is provided by a 15-ampere fuse in
the power cable and by regulators which automatically
Iimit current. The power cable fuse protects circuits
powered from the 13.6 volt supply such as audio ampli-
fier U301 and power module USCG1. There is also a fuse
on the main board (F301) which protects accessories
powered from microphone/programming jack J303 and
accessory jack P2 on the audio/logic board. (If the green
indicator on the RPI interface module does not light,
check this fuse.}

5.1.2 SYNTHESIZER

The synthesizer output signal is half the transmit fre-
quency in the transmit mode and half the receive first
injection frequency in the receive mode. This signal is
fed to the transmitter, doubled, and then fed to amplifier
sections of the transmitter and aiso fo the receiver.

Channels are selected by programming the counters in
synthesizer chip U802 to divide by a certain number.
This programming data comes from microprocessor Ull
tocated on the audio/logic board. The frequency stabiiity
of the synthesizer is determined by the stability of
TCXO (temperature-compensated crystal oscillator)
Y200. The stability of Y800 is + 1.5 PPM from —22
to +140 degrees F (—30 to +60 degrees C}. ‘

5.1.3 RECEIVER

The receiver is a triple-conversion type with in-
termediate frequencies of 45 MHz, 10.7 MHz ard 455
kHz. Receiver selectivity is enhanced by a two-pole 45
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MHz crystal filter and a four-pole 10.7 MHz crystal
filter. A six-pole bandpass filter in the front end at-
tenuates the image, half IF, injection, and other frequen-
cies which could degrade receiver performance. Low-
side injection is used to produce the intermediate
frequencies.

5.1.4 TRANSMITTER

The transmitter doubles the signal from the synthesizer
and then amplifies it to produce a power output of 15
watts. The doubler output is also fed to the receiver and
is the first injection frequency in the receive mode. All
data and audic modulation of the transmit signal occurs
in the synthesizer. A power control circuit maintains
constant power output by sensing transmiter current.

5.1.5 AUDIO/LOGIC BOARD

Microprocessor-based control logic on the audio/logic
board provides such functions as synthesizer program-
ming, scan, and data encoding and decoding. Informa-
tion concerning channels to be selected and various
operating parameters is programmed into the transceiver
by a personal computer connected to the microphone/
programming jack. This information is stored by the
microprocessor in EEPROM U10. Since an EEPROM is
a nonvolatile and reprogrammable memory, battery
backup and extra PROMSs are not needed with this
transceiver. In addition to the digital control circuitry,
the audio/logic board contains analog circuits which pro-
vide amplification, filtering, and other processing of the
audio, data, and Call Guard signals.

5.2 SYNTHESIZER CIRCUIT DESCRIPTION
5.2.1 INTRODUCTION

A synthesizer block diagram is shown in Figure 5-1.
The synthesizer cutput signal is produced by a VCO
(voltage-controiled oscillator). The VCO frequency is
controlled by a DC veltage from the phase detector in
17802,
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The phase detector in UB02 senses the phase and fre-
quency of two input signals and then increases or
decreases the VCO control voltage if they are not the
same. This changes the VCO frequency so that both in-
puts are synchronized. The VCO is then said to be
*“locked™ on frequency.

One input to the phase detector is the reference fre-
quency (fR}. This frequency is the 17.150 MHz TCXO
frequency divided by the reference counter in U802, The
reference frequency is 6.25 kHz for all channels. Refer
to Section 5.2.8 for more information.

The other input (fV) to the phase detector is derived
from the VCO signal. To produce this input, the VCO
frequency is divided by prescaler US01 and the N
counter in synthesizer UB02. These counters are pro-
grammed for each channel to preduce an input to the
phase detector which is the same as the reference fre-
quency (fR} when the VCO is oscillating on the correct
frequency. The prescaler divide number is controlled by
synthesizer U802 which in turn is programmed by the
INicroprocessor.

5.2.2 VOLTAGE-CONTROLLED OSCILLATOR
Oscillator (Q700)

The VCO circuit is located on a ceramic module.
700 is an N-channel JFET configured as a common-
gate oscillator. It oscillates at half the transmit frequency
in the transmit mode and half the first injection frequen-
cy in the receive mode (approximately 450 MHz). The
gate is biased negative with respect to the source by
constant current spurce Q730. This stage provides a
biasing current that is relatively stable over changes in
temperature. The emitter current of Q730 mirrors the
current through R731. Diode CR731 provides a PN
junction drop and temperature compensation.

L701 is an RF choke and C704 is a bypass capacitor.
An AC voltage divider formed by C701, C702, and
C703 starts and maintains oscillation and also matches
Q700 to the tank circuit. In addition, C703 compensates
for frequency and gain changes in Q700 caused by
variations in femperature.

The tank circuit consists of varactor diodes CR710
and CR711, several capacitors, and a section of micro-
strip. The microstrip is grounded on one end and pro-
vides distributed series inductance and shunt capacitance.
The tank circuit is tuned at the factory for the correct
frequency by laser trimming the end of the microstrip.

CIRCUIT DESCRIPTION

Frequency Control and Modulation

The VCO frequency is controiled by changing the DC
voltage applied across varactor diode CR710. As the
voltage across a reversed-biased varactor diode in-
creases, its capacitance decreases. This increases the
VCO frequency as the control voltage increases and vice
versa.

The VCO frequency is modulated in a similar manner.
The transmit audio/data signal is applied across varactor
diode CR711 to vary the VCO frequency at an audio
rate. C711 and C713 in series with CR711 determine
the amount of modulation produced by the audio signal.
R710 provides a DC ground on the anode of CR711,
and the modulation line is isolated from tank circuit RF
by L711 and C715.

The 9-volt supply is isolated from the modulation
signal and RF by R833, and C831. DC blocking is pro-
vided by C850. Resistors R851 and R852 provide sum-
ming of the 9-volt bias and transmit audio/data signal.
Potentiometer R850 balances the modulating signal ap-
plied to the VCO and TCXO (refer to Section 5.2.4 for
more information).

A circuit formed by PIN diode CR720 and several in-
ductors and capacitors decreases the resonant frequency
of the tank circuit by approximately 3 MHz when going
from the transmit to the receive mode. If this large of a
frequency shift was achieved by lowering the VCO con-
trol voltage across CR710, the VCO gain required
would be undesirably large. The VCO frequency is
shifted 3 MHz because the injection frequency is 45
MHz below the receive frequency and transmit frequen-
cy is 39 MHz below the receive frequency which is a
difference of 6 MHz. The VCO frequency is changed
half this amount because it is later doubled. This 3 MHz
shift is achieved as follows:

In the receive mode, the state remaining on the DATA
line after synthesizer U802 is programmed is a logic 0
(low). This level is inverted by Q880 which forward
biases PIN diode CR702. A PIN diode has a very low
impedance when forward biased, and a very high im-
pedance {small capacitance} when reverse biased.
Therefore, in the receive mode, C720 and C721 are ef-
fectively connected to the tank circuit. This additional
capacitance lowers the resonant frequency of the tank by
approximately 3 MHz. In the transmit mode, the DATA
Iine is high which reverse biases CR720. Tank circuit
RF is decoupled from the control line by L720/C722
and L721/C723.
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Buffer (Q740)

A small amount of RF energy is coupled to the base
of buffer Q740 by a section of microstrip. Q740 pro-
vides amplification and also isolation between the VCO
and the resistive splitter formed by R920, R921, and
R922. A 50-ohm cutput impedance is provided by L1741,
C743, and C741.

5.2.3 VCO AND TCXO FREQUENCY MODULATION

Both the VCO and TCXO are modulated in order to
achieve the required frequency response. If only the
VCO was modulated, the phase detector in U802 would
sense the frequency change and increase or decrease the
VCO control voltage to counteract the change (especially
at the lower audio frequencies). If only the TCXO fre-
quency was modulated, the VCO frequency would not
change fast encugh (especially at the higher audic fre-
quencies). However, by modulating both the YCO and
TCXO, the two phase detector inputs (fR and fV) re-
main in phase and nc phase shift is sensed. This pro-
duces a flat audio response. Potentiometer RE50
balances the medulating signals.

5.2.4 ACTIVE FILTER (Q200)

(900 functions as a capacitance multiplier to provide
filtering of the $-volt supply to the oscillator. R901 pro-
vides transistor bias and C202 provides the capacitance
that is multiplied. If a noise pulse or other voltage
change appears on the collector, the base voltage does
not change significantly because of C902. Therefore. the
base current does not change and the transistor current
remains constant. RG00 provides isolation and CS00,
C%01, and C903 are RF bypass capacitors.

5.2.5 BUFFER ((Q930), BUFFER SWITCH ({3842}

A 50-ohm splitter formed by R920, R921, and R922
routes the RF signal to buffer Q930 and buffer Q940.
Impedance matching with Q930 is provided by a sectien
of microstrip and C932. Buffer Q930 provides additional
amplification and also isclation. Two sections of micro-
strip and C933 on the output of (930 provide mpe-
dance matching with the doubler in the transmitter. The
DC supply is isolated from RF by bypass capacitor
931 and the section of microstrip which also functions
as an RF choke.

Bias veltage to buffer 930 is switched by 842.
When the synthesizer is out-of-lock, Q842 is turned off
and no bias voltage is applied to buffer Q930. This
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disables both the transmitter and receiver te prevent the
transmission or reception of an improper frequency. The
microstrip between R931 and the base of Q930 provides
bias and impedance matching.

5.2.6 PRESCALER BUFFER ((940), PRESCALER
(U801)

Prescaler buffer Q%40 is similar in design to (Q930. It
provides the ECL (emitter-coupled logic) levels required
o drive prescaler UB0L.

(G801 is a dual-modulus prescaler. A prescaler is a
digital counter capable of operating at high frequencies,
and dual-modulus refers to the two divide numbers, 128
and 129. This counter divides an input signal in the 450
MHz range down to the 3 MHz range so that it is
within the operating range of the counters in synthesizer
UB02. Since the prescaler utilizes emitter-coupled logic
(ECL), the logic swing is relatively small and the device
may feel warm te the touch. U801 divides by 128 when
the control signal from the synthesizer {pin 6) is high
and by 129 when the control signal is low. The two sec-
tions of microstrip, C941, and €943 provide impedance
matching and supply voltage isolatien similar to com-
ponents on the output of Q930. Resistors R801, RR02,
and R803 form an attenuator which provides the re-
quired input level to prescaler UB01.

5.2.7 SYNTHESIZER INTEGRATED CIRCUIT (U802)
Introducticn

A block diagram of synthesizer UB01 is located in
Figure 5-2. This integrated circuit contains the following
circuits: reference {R), N, and A counters; phase and
lock detectors; and ceunter programming circuitry. The
basic operaticn of U802 is described in Sectien 5.2.1.

Channel Programming

Channels are selected by programming the R, N, and
A counters in U802 to divide by a certain number. The
programming of these counters is performed by micro-
processor Ull en the audio/logic board. The counter
programming numbers are loaded into EEPROM 110
when the transceiver is programmed. These counters are
programmed as fellows:

Data is ioaded into UB02 serially on the DATA input
(pin 10). Data is clocked in a bit at a time by a low to
high transition on the CLOCK input (pin 11}. Data is



first loaded into the 1-bit register (refer to Figure 5-2),
and then into the 7-, 10-, and 14-bit registers. The last
bit loaded is present in the 1-bit register and it deter-
mines which counters will be programmed. If this bit is
a 1, the data is latched into all three counters when the
laich ENABLE input (pin [1) goes high. If this bit is a
0, data is latched into oniy the A and N counters.

U802 Operation

As stated in Section 5.2.1, the counter divide numbers
are chosen so that when the VCO is operating on the
correct frequency, the VCO-derived input to the phase
detector (fV) is the same frequency as the TCXO-
derived input (fR). :

The fR input is produced by dividing the 17.150 MHz
TCXO frequency by 2744. This produces a reference
frequency (fR) of 6.25 kHz. Since the VCO frequency is
Jater doubled, this frequency allows channels to be in-
cremented in 12.5 kHz steps which is the channel spac-
ing. The reference frequency is 6.25 kHz for all chan-
nels selected by this transceiver. C807, L800, and C806
provide fow-pass filtering of digital noise fed out of
U802 on the OSC input {pin 1). This prevents frequen-
cies near 45 MHz from being fed back to the receiver
where they may cause interference.

The fV input is produced by dividing the VCO fre-
quency using prescaler U801 and the N counter in
U802. As stated in Section 5.2.4, the prescaler divides
by 128 or 129. The divide number of the prescaler is
controlled by the N and A counters in U802. The A and
N counters function as follows:

Both the A and N counters begin counting down from
the number that they were programmed with. When the
A counter reaches zero, it halts until the N counter
reaches zero. Both counters then reset and the cycle is
repeated. {The A counter is always programmed with a
smaller number than the N counter.) While the A
counter is counting down, the modulus control output to
the prescaler {pin 12) is low and the prescaler divides by
129. Then when the A counter is halted, the modulus
control output is high and the prescaler divides by 128.

To illustrate the operation of the prescaler, N, and A
counters, the following example wili be used. Assume a
transmit frequency of 897.2500 MHz (Channel 100) is
selected. Since the VCO frequency is half this frequen-
cy, it must be 448,625 MHz for this channel, To pro-
duce this frequency, the N and A counters are pro-
grammed as follows:

N = 560 A = 100
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To determine the overall divide number of the pre-
scaler and N counter, the number of VCO output pulses
required to produce one N counter output pulse can be
counted. In this example, the prescaler divides by 129
for 129 x 100 or 12,900 input pulses. It then divides
by 128 for 128 x (560-100) or 58,880 input pulses. The
overall divide mumber K is therefore 58,880 + 12,900
or 71,780. The VCO frequency of 448.625 MHz divid-
ed by 71,780 equals 6.25 kHz which is the {fR input to
the phase detector.

The overall divide number K can be determined by
the folowing formula:

K=128N + A

Where, N= N counter divide number, A= A counter
divide number.

NOTE: Section 6.4.7 describes how the N and A counter
divide numbers for other channels can be calculated.

5.2.8 LOCK DETECT (Q840)

The lock detect circuit disables the VCO output signal
to the transmitter and receiver when the synthesizer is
not locked on frequency. This disables the transmitter
and receiver to prevent the transmission or reception of
an improper frequency.

When the synthesizer is locked on frequency, the lock
detector output on pin 7 of U802 is basically a high
volltage because only very narrow negative-going pulses
are present. Then when the sythesizer is unlocked, the
negative-going pulses become much wider.

When the synthesizer is locked, C840 and C841
charge more through R840 than they discharge through
CR840 and R841 when the negative-going pulses ocecur,
Darlington amplifier Q840 is then turned on which turns
on (842 and applies bias voltage to buffer Q930. When
the synthesizer is unlocked, the negative-going pulses
widen and the base voltage of Q840 drops below its
turn-on point. Both QB840 and Q842 then turn off which
interrupts the bias voltage to Q930 and disables the
VCO output signal to the transmitter.

3.2.9 VOLTAGE MULTIPLIER (CR810A/B,
CRSE11A/B)

The voltage multiplier circuit provides the 25-volt DC
supply to the charge pump circuit. The output signal on
pin 14 of U802 is the 17.150 MHz TCXO frequency at
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a level of approximately 9 volts P-P. This signal is
coupled by C810 to the cathode of CR810A. The anode
of CR810A is connected to the 9-volt supply, so the
signal at the cathode of CR810A is the 9-volt P-P signal
riding on top of the 9-volt IXC signal {minus the voltage
drop across CR8104).

CRB1OB and CB812 rectify this signal, so the voltage
on the anode of CR811A is approximately 17 volts DC.
C811, CR811A, CR811R, C813, and C814 form
another voltage adder circuit similar to C810, CR810A,
CRB10B, and C812. Therefore, approximately another 8
volts is added which provides approximately 25 volis
DC to Q822.

5.2.10 CHARGE PUMP {Q820, 821, (3822, (3823),
LOOP FILTER

The charge pump circuit charges and discharges C830,
C831, and C714 in the loop filter to produce the VCO
control signal. Pulses which controi the charge pump are
fed out of U802 on pins 15 and 16. When both inputs to
the phase detector in U802 are in phase, the output
signals on pins 15 and 16 are high except for a very
short period when both pulse low in phase. If the fre-
quency of the fR input to the phase detector is higher
than that of the fV input {or if the phase of fR leads
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V), the VCO frequency is too low. The negative-going
pulses on the UP output (pin 16) then become much
wider and the DOWN output (pin 15) stays essentially
high. If the frequency of the fV input is greater than
that of fR (VCO frequency too high), the opposite
OCCUIS.

(820 and Q823 are level transiators which make the
9-volt output levels of UB02 compatible with the 23-volt
supply to 821 and (3822. Capacitors C82¢( and C821
momentarily bypass R820 and R821 when negative-
going pulses occur. This speeds up the turn-off time of
Q820 and Q821 by minimizing the effect of the base
charge on these transistors.

When a negative-going pulse occurs cn pin 16, Q820
turns on which turns on Q822. The loop filter capacitors
then charge through Q822 and R826 which increases the
VCO control voltage. When a negative-going puise oc-
curs on pin 15, Q821 turns on and the loop filter
capacitors discharge through Q821 and R827.

The loop filter formed by C830/C831/C714 and
R830/R331 provides low-pass filtering of the signal from
the charge pump. This filtering controls synthesizer
stability and lockup time and suppresses the reference
frequency (6.25 kHz).




5.3 RECEIVER CIRCUIT DESCRIPTION

5.3.1 CERAMIC FILTER (Z20{0), RF AMPLIFIER
(Q201)

The receive signal from the antenna is fed through the
antenna switch circuit in the transmitter to bandpass
filter Z200. This is a ceramic six-pole filter with a
center frequency of 938 MHz, This filter aitenuates the
image and other unwanted frequencies and aiso prevents
the injection signal from being fed back toward the
antenna. The use of a ceramic dielectric allows the filter
to be small in size and still provide a high Q.

Impedance matching between the filter and Q201 is
provided by C201, C202, and a section of microstrip*.
RF amplifier Q201 provides approximately 12 dB of
gain to recover fiiter losses and increase the sensitivity
of the receiver. Biasing is provided by R201, R202,
R203, apd R227. Capacitor C203 bypasses RF.

Switching transistor Q200 turns on in the transmit
mode and grounds the supply voltage to Q201. This
disablés Q201 in the transmit mode so that noise is not
amplified and fed back to the transmitter on the first in-
Jjection line. R822, CR201, and C242 aisc prevent noise
from being fed back to the transmitter. PIN diode
CR201 is forward hiased in the transmit mode to effec-
tively ground C242 which is a bypass capacitor. Noise
fed back to the transmitter is amplified and may cause
Spurious emissions.

The output of Q201 is matched to mixer Q202 by two
sections of microstrip, C205, and C206. Resistor R204
is used to lower the ¢ of the microstrip o broaden the
response of the tuning network. R204 also improves the
stability of Q201.

* Microstrip is a form of transmission line with distributed series in-
ductance and shunt capacitance. The characteristic impedance of the

line is determined by width of the microstrip and the PC board
material and thickness.

5.3.2 FIRST MIXER (Q202), CRYSTAL FILTER
(Z201}

Q202 mixes the receive channel frequency with the
first injection frequency to produce the 45 MHz first IF.
Since low side injection is used, the injection frequency
is below the receive frequency. Three sections of
microstrip on the input of Q202 provide the proper im-
pedance matching and input levels. R205 and R206 pro-
vide biasing, R207 and C208 provide bias isolation, and
R208 and C210 provide supply voltage isolation. Q202
is matched to the crystal filter at 45 MHz by C209 and
T200.

CIRCUIT DESCRIPTICN

Z201 is a two-pole crystal filter with a center frequen-
¢y of 45 MHz and a —3 dB passband of +7.5 kHz. It
attenuates wideband noise, adjacent channels, frequen- -
cles resulting from intermodulation, and other undesired
frequencies close to the receive channel. Impedance
matching between Z201 and second mixer Q203 is pro-
vided by C213, C214, and T201.

5.3.3 SECOND MIXER ((203), DOUBLER (Q205),
CRYSTAL FILTER (Z202)

Second mixer Q203 mixes the 45 MHz first IF with a
34.300 MHz signal from doubler Q205 to produce a
second IF of 10.7 MHz. The gate of the N-channel
JFET is biased negative with respect to the source by
R209. The 45 MHz signal is applied to the gate and the
injection signal is applied to the source. The output of
Q203 is tuned to 10.7 MHz by a resonant circuit formed
by the inductor and capacitor in T203. Resistor R210
provides impedance matching, and C219 and R211
isolate the 9-volt supply from RF.

Q205 doubles the 17.150 MHz signal from TCXO
Y800 in the synthesizer to produce the 34.300 MHz sec-
ond injection signal. The output is tuned to twice the in-
put frequency by C216, C217, and T202.

Z202 is a four-pole crystal filter with a center fre-
quency of 10.7 MHz and a —3 dB passband of + 3.75
kHz. This filter provides additional attenuation of the
same {frequencies attenuated by Z201. The filter sections
are a matched pair and the dot on the case indicates
which leads connect together. C240 is a matching capac-
itor. The filter is matched to IF amplifier Q204 by
T204. Capacitor C221 provides DC blocking.

5.3.4 IF AMPLIFIER (Q204), MIXER/DETECTOR
(U201)

Q204 amplifies the 0.7 MHz signal to provide the
proper input level to the mixer in U201. Biasing is pro-
vided by R212-R215; RF bypass is provided by €222
and C223; and C224 provides DC blocking.

U201 contains third mixer and oscillator, limiter,
detector, audio amplifier, and squelch filter stages (refer
to block diagram in Figure 5-3). The 10.7 MHz second
IF signal is mixed with the 10.245 MHz third injection
signal produced by Y201 and an internal oscillator
circuit.
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The 455 kHz output of the internal double-balanced
mixer is fed out of U201 on pin 3 and filtered by
ceramic filter Z203. This filter attenuates wideband
noise present in the 455 kHz signal. The 455 kHz signal
is then applied to the limiter/amplifier stage in U201.
The Hmiter -amplifies the 455 kHz signal and then limits
it to a specific level. This clips off noise present in the
455 kHz signal.

From the limiter the signal is fed to the quadrature
detector. An external phase shift network connected to
pin 8 shifts the phase of one of the detector inputs 90
degrees at 455 kHz (the other inputs are unshifted in
phase}. When modulation occurs, the frequency of the
IF signal changes at an audio rate as does the phase of
the shifted signal. The detector, which has no output
with a 90 degree phase shift, converts this phase shift
into an audio signal. T205 is tuned to provide maximum
undistorted output from the detector. From the detector
the audio signal is applied to an amplifier stage and then
fed out of U201 on pin 9.

The audio signal on pin 9 includes audio and data fre-
quencies and also high-frequency noise. This signal is
fed to audio processing circuits on the audio/logic board
and also to a squelch filter in U201. This is a high-pass
filter formed by an operational amplifier in U201 and by
the resistors and capacitors connected fo pins 10 and 11.
The cutoff frequency of this filter is approximately 10
kHz, so only noise frequencies are passed. The filter
output is on pin 11 and is fed to the squelch circuit on
the audio/logic board. The amount of noise in the detec-
tor output tends to increase as the receive signal strength
decreases and vice versa.

5.4 TRANSMITTER CIRCUIT DESCRIPTION
5.4.1 DOUBLER (Q402}

Q402 doubles the VCO frequency to produce the first
imjection and transmit frequencies. Impedance matching
on the input of Q402 is provided by R400, C400, C401,
1401, and C402. Biasing is provided by R401, R402,
R404, and R405. Capacitors C404, C405, C406, and
C407 bypass RF from the DC supply, and 1402 is an
RF choke. R403 and C408 provide negative feedback
for stabilization. The output of Q402 is tuned to twice
the input frequency by & high-pass filter consisting of
C410, C411, L4403, C412, L404, C413, and C416.
Capacitors C413 and C416 also provide impedance
matching with amplifier Q403,

5.4.2 AMPLIFIER ((Q403), DRIVER (Q404)

Amplifier Q403 provides about 10 dB of gain. R412
and C422 across the collector and base provide negative
feedback for stabilization. L405, C421, a section of
microstrip*, C423, and C424 provide matching with
driver Q404.

* Microsirip is a form of transmission line with distributed series in-
ductance and shunt capacitance. The characteristic impedance of the

line iz determined by width of the microstrip and the PC board
material and thickness.

Driver Q404 also provides about 10 dB of gain. L406
and R415 on the input provide setf-biasing for class C
operation. R416 and C425 provide negative feedback for
stabilization. The output is matched to power module
U501 by 1408, C429, C431, and two sections of
microstrip. Coupling capacitor C430 provides DC block-
ing. Supply voltage to Q404 is controlied by the power
control circuif. 1407, R417, R418, C426, and C432
isolate the supply from RF. R417 and R418 also provide
current lmiting if a short circuit occurs in Q404.

5.4.3 POWER MODULE (U501)

Power module U301 contains three ampiifier stages
which together produce approximately 20 dB of gain.
Each stage has a separate supply voltage input. Supply
volitage to the first stage is from the power control cir-
cuit and supply voltage to the other two stages is fed
through R601 from the unswitched 13.6 volt supply. By
increasing or decreasing the supply voltage 1o Q404 and
the first stage in U501, drive to the following stages is
controlied which controls the power output of the
transceiver. Typical power input to U501 is 125
milliwatts and typical power output is 17 watts. The
supply voltage to the three stages in U501 is isolated
from RF by several capacitors.



The output signal on pin 5 of U501 is fed to a Iow-
pass filter consisting of several sections of microstrip
and capacitors C507 and C510. This filter attenuates
harmonic frequencies occurring above the transmit band.

5.4.4 ANTENNA SWITCH {CR301)

The antenna switching circuit consists of PIN diode
CR501 and several other components. A PIN diode has
very low impedance when it is forward biased and very
high impedance (low capacitance} when it is reverse
biased. In the transmit mode, 9 voits is applied to cur-
rent limiting resistors R301-R504 (several are used to
provide the necessary heat dissipation). Current then
flows through L3501, CR501, and L503. Since CR501 is
forward biased, it presents a low impedance to the
transmit signal. C518 provides matching and DC block-
ing, and R505 dissipates static buildup on the antenna.

The signal is biocked from the receiver by a quarter-
wave line formed by a section of microstrip. This
quarter-wave line is effectively grounded at the receiver
end at the transmit frequency by fiiter Z200. When one
end of a quarter-wave line is grounded, the other end
presents a high-impedance to the quarter-wave frequency
{in this case, the transmit signal}.

In the receive mode, the 9-volt supply switches to O
valts, so CR501 is reverse biased. It then presents a
high impedance into the transmitter for the receive fre-
quency. L3502 across CR501 tunes out the slight capaci-
tance of CR501 in the receive mode to improve its sig-
nal blocking capability. C511 provides DC blocking so
that current does not flow through L502 in the transmit
mode. The quarter-wave line is aiso no longer effective-
ly grounded at the receiver end because Z200 presents a
high impedance tc the teceive frequency. Therefore, the
guarter-wave line provides a low-impedance path to the
receiver for the receive signal. The 9-volt supply is iso-
lated from RF by C512-C516, L501, and R501-R504.

5.4.5 POWER CONTROL (U601A/B, Q601, Q602)

The power control circuit maintains constant power
output by monitoring current flow to the last two stages
in power module U501. Since power output is generally
proportional to transmitier current, constant power out-
put can be maintained by keeping current flow to these
stages constant. Current to U501 is sensed by the
voltage drop across R601. Amplifier U601A amplifies
the difference between the voltage from R601 on pin 2
and the reference voltage on pin 3. The gain is set at
approximately 17 by the ratio of R604 to R607.
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U601B amplifies the difference between the DC input
on pin 6 and the reference voltage on pin 5. The gain is
set at about 8 by R612 and R614. AC feedback provided
by R613 and C606 prevents oscillation of the power
control circuit.

A Darlington amplifier formed by Q601 and Q602
controls the DC voltage applied to driver Q404 and the
first two stages in power module US501. As the base
voltage of Q601 increases, the collector voltage of Q602
increases and vice versa. The negative feedback provid-
ed by R617 limits the collector voltage of Q602 1o ap-
proximately 10 volis. This prevents possible damage to
U301 caused by too much drive.

The reference voltage on pin 5 of U601B determines
the power output of the transceiver. This voltage is con-
trolled by R610 and power adjust potentiometer R611.
Capacitors C604, C603, and C607 provide filtering of
the reference voltage.

5.5 POWER SWITCHING AND REGULATION,
AUDIO AMPLIFIER

5.5.1 POWER SWITCHING (Q303, Q304)

Power to most sections of the transceiver is switched
by Q303 and Q304. Exceptions are the power control
and power amplifying sections of the transmitter. Q303
and Q304 are P-channel MOSFETSs connected in parallel
to provide the required current capability. When on-off
switch 5301 is turned on, the gates of these transistors
are grounded and they turn on. Conversely, when S301
is off, the transistors are turned off by 13.6 volts ap-
plied through R302. Capacitors C300 and C301 provide
filtering of the 13.6 volt supply. CR302 suppresses tran-
sients and also provides reverse polarity protection by
forward biasing and opening the power cable fuse.

5.5.2 Nine Volt. Regulator (Q301, U300}

The 9-volt regulator is formed by Q301 and opera-
tional amplifier U300. Q301 is in a series-pass con-
figuration and is controiled by U300 which functions as
a comparator. When power is turned on, a 3-volt
reference is applied to pin 6 of U300 from 5-volt
regulator U302, Since the voltage on pin 5 is less than 5
volts, the output on pin 7 goes low and Q301 is turned
on. The output voltage on the collector of Q301 then
rises to 9 volts and is maintained at that level by U300.
Capacitors €307 and C303 provide filtering of the 9-volt

supply.
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5.5.3 AUDIO AMPLIFIER (U301)

Audio amplifier U301 provides up to 5 watts of power
to drive the internal or external speaker. The gain of
this amplifier is controlled by R310 and R311 which
determine the amount of feedback coupled by C310 to
pin 2. Potentiometer R312 sets the volume fevel and
C311 provides DC blocking. R309 and C309 stabilize
the amplifier and prevent self-oscillation.

5.6 AUDIO/LOGIC BOARD CIRCUIT
DESCRIPTION

NOTE: A block diagram of the audio/logic board is
located in Figure 5-4.

5.6.1 MICROPROCESSOR (U11)
Introduction

The digital control jogic is based on an 8052 ejght-bit
microprocessor. The 8052 contains an 8K x 8 ROM,
128 x 8 RAM, 32 input/output lines, and a serial port.
The following information describes the functions per-
formed by the various sections of the microprocessor.

Memory

The ROM (read-only memory} in U1l is part of the
microprocessor chip and is mask-programmed when the
device is manufactured. This memory contains the
operating program of the transceiver. Information which
changes from iransceiver to transceiver, such as chan-
nels and operating features, is programmed into
EEPROM U10 {refer to Section 5.6.2).

Timing

The operating speed of the microprocessor is estab-
lished by 11.059 MHz crystal Y1. XTAL 1 is the mput
of an internal oscillator and XTAL 2 is an output which
provides feedback to maintain oscillation. The 11.059
MHz crystal frequency is divided down by internal
counters to provide a machine cycle time of 1.08
microseconds. Most instructions are executed in one

- machine cycle and none require more than four machine
cycles.

Reset (RST)
The microprocesser is initialized when transceiver

power is turned on and when the 5-volt supply voltage
drops below a certain level. Initialization clears several
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registers in the microprocessor and starts the program
over from the beginning. It is performed by holding the
RST (reset) input high with power applied to the
microprocessor. Initialization ensures proper micro-
processor operation after it may begin operating im-
properly such as during low-voltage conditions.

Reset is controlled by integrated circuit U12 which
operates as follows: When power is turned on, the
RESET output on pin 6 is initially high while the 5-volt
supply stabilizes. Once the 5-volt supply stabilizes, the
RESET output is held high for a period equal to several
microprocessor machine cycles to ensure that reset oc-
curs. This time delay is set by the capacitor connected
to pin 3. If the 5-volt supply drops below a nominal
Ievel, the RESET output goes high and interrupts
microprocessor operation until the 5-volt supply returns
to normal. C10 prevents reset if fast transients should
appear in the 5-volt supply.

Data Input/Output Ports

The internal eight-bit data bus of the microprocessor
has four input/output ports. These ports have eight lines
each, giving a total of 32 input/output lines. These four
ports are designated PO, P1, P2, and P3. Port O is used
as the data and address bus, Ports 1 and 2 are used for
general purpose inputs and outputs, and Port 3 is used
for specialized functions such as RxD and TxD. The
following is a brief description of the functions per-
formed by these inputs and outputs,

DBO-DB3 (P0.6-P§.3) - These lines connect to the
display driver and supply the four-digit BCD code of the
system number 10 be displayed. Refer to Section 5.6.3
for more information.

DB4-DB7 (P8.4-P0.7) - Not used.

P1.0-P1.1 - The lines are used to read and program
EEPROM UI10Q (refer to Section 5.6.2}.

P1.2 - This output controls the decimal point in the
System display. When scanning is occurring, this output
goes low and turns on Q& which lights the decimal
poind.

P1.3 - This output is fow in the transmit mode and
high in the receive mode. It controls U6B, U6D, and
the PTT circuit.

P1.4 - This output provides iogic control of squelch.
A high output squelches the receiver regardiess of the
signal from the noise squelch circuit. A low output per-
mits full squeich control by the noise squelch circuit.



This allows the microprocessor to keep the receiver
squelched even though a carrier is present (such as when
a call on the channel is intended for someone else).

P1.5 - This pin is used both as an input and output. It
is used as an input when power is turned on to detect if
a jumper has been instalied across the ‘‘Test’” pads. If
this input is low on power up, the microprocessor enters
the test mode (refer to Section 3.11). If this input is a
high impedance state on power up, it enters the normal
operating mode.

At other times, the PL.5 output controls horn switch
Q7/Q8. A low output causes the horn or some other ex-
ternal alert connected to P2, pin 14 to scund. When the
LTR Data Interface Modem is used, a diode connects
this line to P2, pin 6 so that the microprocessor can
detect when the modem instead of the PTT switch is
keying the transmitter.

P1.6, P1.7 - These are the output pins for the
transmitted LTR data or Call Guard signals. R89 and
R90 along with R24 and R25 are used to provide pulse
shaping to cobtain the desired response in the low-pass
filter. Four different voltage fevels can be produced by
the two bits of information provided by these outputs.

When modulation balance is set with the test mode
selected {see Section 7.4.2), the “*Tune’’ jumpers are
connected. The test signal on P1.7 is then connected to
U4C, pin 13 and used to set modulation balance.

P2.0 - This ontput turns Q2 on and off to control the
cutoff frequency of the low-pass filter. Refer to Section
5.6.6 for more information,

P2.1, P2.2 - These outputs control the tone oscillator
circuit. The four possible logic combinations select the
busy, intercept, beep, or disable modes as shown on the
table on the schematic diagram. Refer to Section 5.6.10
for more information.

P2.3 - This input is used to sense if the microphone is
on- or off-hook. This information is used by the micro-
processor to control such things as scanning and moni-
toring before transmitting. in the conventional mode
when Call Guard squelch is programmed.

P2.4 - This output is used to control the Call in-
dicator. The Call indicator is lighted when this output is
high.

P1.5, P2.6, P2.7 - These outputs provide the DATA,
CLOCK, and ENABLE signals when data is written to
synthesizer integrated circuit U802, Refer to Section 5.2
for more information.
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RxD, TxD (P3.0, P3.1} - RxD is the serial data input
and TxD is the serial data output used when program-
ming the transceiver. An external computer is connected
to the microphone/programming jack to program the
transceiver. Refer to Section 4 for programming infor-
mation. These pins also provide serial data communica-
tion with the Remote Control Unit when it is used.

INT 6 (P3.2) - A low on this input indicates that the
microphone PTT switch is pressed. When this input goes
low, the microprocessor interrupts normal program ex-
ecution and vectors to a section of the program contain-
ing transmit mode operating instructions.

INT 1 {P3.3) - This input goes low when the System
Step switch is pressed. '

TO (P3.4) - This is the input for the receive data or
Call Guard signal.

T1 (P3.5) - A logic 1 on this input indicates that a
carrier is present. If an LTR system is selected, the
microprocessor then beging looking for LTR data. Like-
wise, if a conventional system is programmed with Call
Guard squelch programmed, it starts looking for Call
Guard tones or data. Information on the TO input is ig-
nored while no carrier is being detected. The T1 input
has a rapid rise and fall time to immediately tell the
microprocessor when a carrier is present.

WR (P3.6), RD (P3.7) - Not used.

5.6.2 EEPROM (U10)

U10 is an Electrically Eraseable Programmable
Memory (EEPROM). This type of device can be repro-
grammed over and over again by the microprocessor.
Since it is also a nonvolatile memory, battery backup is
net required to maintain the data contents when trans-
ceiver power is off. This device can store 2048 8-bit
words (16,384 bits). This memory is arranged as eight
pages, each containing 256 8-bit words.

When a read or write operation is performed, the
eight-bit control word shown below ig transmitter by the
IMiCTOProcessor.

1 01 0 A2 Al A0 R/W

The four most significant bits of this word are always
*“1010°" and the next three bits are the page address
bits. The last bit (R/W) is **1"*" for a read operation and
“0* for a write operation.
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Following this word is an eight-bit address word
which contains the Iocation on the page that data is to be
read from or written to. The next eight-bit word is from
the microprocessor or the EEPROM and is the actual
data being transferred. Data is transferred in and out of
U0 on the SDA (serial data) pin when a clock pulse
generated by the microprocessor appears on the SCL
(serial clock) pin.

In addition to the control, address, and data words,
there is a start bit that precedes and a stop bit that
foliows every read or write operation. Also, after every
eight-bit word, the device receiving the data responds
with an acknowledge bit.

5.6.3 DISFLAY DRIVER (U9)

U9 is a BCD to seven-segment decoder/driver. It con-

“verts the BCD code from the microprocessor into the

outputs needed to light the proper segments in System
display DDS1. Resistors R94-R100 provide current
limiting. The common cathode of the dispiay (pin 6) is
grounded, and the decimal point input (pin 7) is con-
trolled by the P1.2 output of the microprocessor.

5.6.4 RECEIVE AUDIC PROCESSING
-{UI3A/B, UlA, U1B, UZ2)

The detected audio/data signal from U201 in the
receiver is applied to a signal enhancer stage formed by

UI3A, U13B, and several other components. This stage

attenuates rapidly changing signal above 3 kHz such as
noise. R114 and C53 form a low-pass filter, and
CR6/CR7 provide feedback of rapidly changing signals.
The output of buffer U13B is applied to a bandpass
filter formed by C1, R1, R2, UlA, UIB, and several
other resistors and capacitors. The filter passes frequen-
cies from about 300-3000 Hz and also provides de-
emphasis of the audio signal. It attenuates low frequency
data, the Call Guard tone, and high frequency
harmonics.

From the filter the signal is fed to squelch gate U6C.
When the control input (pin 13} of this gate is high, the
gate passes the audio signal. Conversely, when the con-
trol input is low, the signal is blocked. This gate is con-
trolled by the noise squelch circuit and by the micro-
processer through Q1. The audio signal is passed only if
a carrier is detected by the squelch circuit and QI is not
turned on by the P1.4 output of the microprocessor.

On the output of U6C, capacitor C7 provides DC
blocking, and R9 and R23 set the relative levels of the
audio and tone generator signals. C8 attenuates high fre-
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quency harmonics produced by the tone generator. The
audio signal is then fed to the volume adjust poten-
tiometer and audio power amplifier shown on the inter-
connect schematic {refer to Section 5.3.3).

5.6.5 SQUELCH CIRCUIT (UIC, UiD, Q1)

The squelch circuit is controlled by the amount of
noise present in the detector output. When no carrier or
a weak carrier is received, there is a large amount of
noise present; conversely, when a strong carrier is
received, there is very Iittle noise present. This is par-
tially due to the action of the limiter in U201} in the
receiver which tends to clip off the noise riding on a
strong IF signal.

A high-pass filter formed using an operational ampli-
fier in U201 in the receiver attenuates fow-frequency
data, Call Guard signaling, and audio frequencies so that
only high frequency noise above approximately 10 kHz
is passed. This neise is applied to amplifier U1C, The
gain of this stage is determined by the ratio of the im-
pedance of C11 and R12 to R13. Capacitor C11 causes
noise frequencies to be amplified more than any audio
frequencies which may be present. Potentiometer R13
conirols the threshold level of the squelch circuit.

The amplified noise is then rectified by CRI and CR2.
Capaciter C13 charges through CR2 and C12 and dis-
charges through R14. Diode CR1 provides a discharge
path for C1Z. When the DC level on pin 9 of Schmitt
trigger U1D rises above the reference on pin 10, the
output on pin 8 goes low. R16 and R17 provide hystere-
sis to the triggering level by changing the reference on
pin 10 when the output changes. This prevents squelch-
ing and unsqueiching when receiving a weak or fading
signal.

The output signal on pin 8 is applied across a voltage
divider and an RC network. The voltage divider formed
by R19 and R20 provides a 5-volt logic 1 input level to
the microprocessor from a 9-volt output on pin 8. This
signa) has a fast attack and release time to quickly tell
the microprocessor whether or not a carrier is present,
The output of UlD also charges and discharges C14
through R18. The time constant of this network provides
an attack and release time of about 100 milliseconds to
prevent infermittent squelching when receiving a weak
signal.

Logic squelch switch QI allows the microprocessor to
control receiver unsquelching when a carrier is present.
This allows the microprocessor to keep the receiver
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squelched, for example, if an LTR message with the
wrong 1D code or a dispatch call with the wrong Call
Guard tone or code is received. However, the micro-
processor cannot unsquelich the receiver if a carrier is
not present.

5.6.6 DATA/CALL GUARD SIGNAL PROCESSING
(U3A-U3D)

Introduction

The data/Call Guard filter formed by U3A and U3B is
used to filter both receive and transmit data/Cali Guard
signals. LTR signaling is present when an LTR system
is selected, and Call Guard signaling is present if a con-
ventional system programmed for Call Guard squeich is
selected. Routing of these signals through this filter is
controlied by gates U6A and U6B. In the receive mode,
the P1.3 output of the microprocessor is high. Gate U6A
then passes the receive audio signal to the filter and gate
UEB blocks the transmit signal if one is present. In the
transmit mode, the P1.3 output of the microprocessor is
iow, so the opposite oceurs.

Low-Pass Filter (U3A, U3B)

The low-pass filter consists of U3A, U3B, and several
capacitors and resistors. This filter attenuates high-
frequency voice and harmonic frequencies. The passband
aof the filter is controlled by 92. When the P2.0 output
of the microprocessor is high, Q2 is turned on and addi-
tional capacitance is switched into the filter. This addi-
tional capacitance lowers the cutoff frequency of the
filter to approximately 150 Hz. When Q2 is switched
off, the cutoff frequency of the filter is approximately
190 Hz. The 150 Hz cutoff is used for LTR and digital
Call Guard signaling, and the 190 Hz cutoff is used for
tone Call Guard signaling.

DC Restoration {U3C, U3D}

In the transmit mode the output signal from the filter
is applied to the transmit audio circuit through poten-
tiometer R36. In the receive mode it is applied to the
DC restoration circuit consisting of U3C and U3D. The
purpose of the DC restoration circuit is to convert the
AC signal to digital levels that can be applied to the
MiCTOPrOCessor.

U3C is a standard noninverting amplifier with a gain
of approximately 3.7 determined by R37 and R38 (R38
is AC grounded by C21). Diodes CR3 and CR4 charge
and discharge C21 to establish a DC reference on pin 13

of U3C and pin 2 of U3D. This reference is the average
of the positive and negative alternations of the data
signal.

The amplified data signal is applied to pin 3 of U3D.
When this level rises above the reference level on pin 2,
the cutput on pin 1 gees high (9 volts). Conversely,
when the data signal decreases below the reference
level, the output goes low (near 0 volts). R40 and R41
produce the 5-volt logic 1 input level required by the
MiCrOPTOCessor.

5.6.7 TRANSMIT AUDIO PROCESSING (U4A-U4D)
High Pass Filter (U4A)

The micrephone audio signal is applied to a high-pass
filter formed by U4A and several resistors and capaci-
tors. This filter has —3 dB cutoff frequency of approx-
imately 300 Hz to attenuate frequencies which could
cause interference with data or Call Guard signals. R43
and R44 provide power to the microphone. Those com-
ponents, along with C22, filter the microphone supply
and isolate the 9-volt supply from microphone audio.

Limiter (U48)

C26 and R47 on the input of Emiter U4B provide pre-
emphasis of the audio signal. U4B is an amplifier which
limits by saturating. The function of this stage is to pre-
vent overmodulation caused by high input levels from
the microphone. Potentiometer R30 is used to set the
maximum deviation level. Gate U6D blacks the micro-
phone audio signal in the receive moede to prevent modu-
lation of the first injection frequency. C27 and C48 pro-
vide DC blocking.

Combiner/Low-Pass Filter (U4C, U4D)

U4C combines the input signals and also provides
some low-pass filtering. The output signal from U4C is
the sum of the microphone and data/Call Guard signais.
The levels of these signals are set by potentiometers R50
and R36.

U2A and U2B form a low-pass splatier filter which at-
tenuates frequencies over 3 kiz generated by amplitude
Limiting. This prevents adjacent channel interference
which is especially important at 900 MHz because of the
narrow channel spacing (12.5 kHz), and because adja-
cent channels are assigned.



5.6.8 PTT DELAY AND INTERLCCK (Q3, U7D)
Introduction

The circuit consisting of Q3, U7D, and several other
componenis provides several functions. It ensures that
the transmitter cannot be keyed unless the microphone
PTT {push-to-talk) switch is pressed and the logic key-
ing signal is present. This prevents the transmitter from
being accidentally keyed by a logic failure. It also
allows the microprocessor to disable the transmitter
when the LTR data handshake is being made or when
the time-out timer time is exceeded. Another function of
this circuit is to provide a short delay in the unkeying of
the transmitter when the microphone PTT switch is
released. This permits LTR and Call Guard turn-off
codes to be sent.

PTT Delay/Interlock

When the microphone PTT switch is pressed, the
cathode of CRS is effectively grounded and a logic 0 is
applied to the INT O input of the microprocessor. This
input tetls the microprocessor to execute the transmitter
keying portion of the program.

When the cathode of CRS is grounded, C31 is
charged and a logic 0 is applied to pin 1 of exclusive
OR gate U7D. The output on pin 3 then goes high and
Q3 is turned on if the input to buffer U5B is high. U5B
is an open collector buffer controiled by the logic keying
signal on the P1.3 output of the microprocessor. The
P1.3 output is inverted by Q9 and applied to U5B. If
the input to USB is low, the output is near 0 voits; con-
versely, if the input is high, the output is in a high im-
pedance state. Therefore, 33 is not turned on unless the
microphone PTT switch is pressed and the P1.3 output
is low. When Q3 turns on, transmit switch Q302 on the
main board is turned on and the transmitter is keved.

When the microphone PTT switch is released, the.
cathode of CRS5 goes 10 5 volts which reverse-biases the
diode. C31 then begins discharging through R61, and
pin 1 of U7D remains low for approximately 1 second
afier the PTT switch is released. This delays transmitter
turn-off for that length of time. However, the transmitter
does not actually remain keyed for that long because it

“is disabled by the logic keying signal as soon as the
turn-off code is transmitted.

5.6.9 HORN SWITCH (Q7, Q8)

NOTE: Driver Q7 is included in the Horn/Ignition Sense
Cable Kit (see Section 1.5).
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The horn switch formed by Q7 and QR controls a
dealer-supplied horn relay when the external horn alert
feature is used. Normally, the P1.5 output of the micro-
processor is high and Q8 is turned on. This places the
gate of MOSFET Q7 near O volts which turns the tran-
sistor off. When the horn alert is enabled, P1.5 is low
which turns Q8 off. Nine volts is then applied to the
gate of Q7 through R77 and the transistor is turned on.
The maximum current which can be sinked by Q7 is
800 milliamperes.

The line from R102 and CR8 can be connected to an
ignition sense line that provides a 13.6 volt supply when
the vehicle is operating. This automatically disables the
horn alert and eliminates the need to manually turn it off
when operating the vehicle. Refer to Section 3.7 for
more informatiou on the horn alert feature.

5.6.10 TONE GENERATOR (U7A-U7C, USA-USD)
General

The tone generator circuit produces the busy, in-
tercept, and beep tones heard at various times during
transceiver operation. A description of these tones
follows and a more detailed description is focated in
Section 3.8.8.

The busy tone may be heard in the LTR mode when a
call attempt is made. It may indicate that all repeaters
are busy. The busy tone consists of combined 700 and
900 Hz tones switched on and off at a 2 Hz rate.

The intercept tone may also be heard in the LTR
mode when a call attempt is made. It indicates error
conditions such as when the data handshake cannot be
completed because the mobile is out of range of the
repeater. The intercept tone consists of 700 and 900 Hz
tones alternating at a 2 Hz rate.

The low (700 Hz) tone is pulsed at different rates to
indicate various functions. “‘Ringing”” is indicated by
pulsing this tone on for 30 milliseconds and off for 20
milliseconds each second. ‘

Tone Oscillator Operation

The tone generator circuit consists of three separate
oscillators. They are 700 Hz low tone oscillator
U7A/UTB, 900 Hz high tone oscillator UBA/USB, and 2
Hz tone switching oscillator USC/USD. The tone
generator is controlled by the P2.1 and P2.2 outputs of
the microprocessor. The specific tones produced by the
four possible logic combinations of these outputs are
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listed in the table on the schematic diagram, Since all
three of these oscillators operate in a similar manner,
the following description of the tone switching oscillator
also applies to the high and low tone oscillators.

The tone switching oscillator consists of USC, USD,
C39, R87, and R88. It is enabled whenever the P2.2
output of the microprocessor is Jow. When USD, pin 13
goes low, the output on pin 11 goes high. The ouiput of
inverter UBC then goes low and C39 begins charging
through R87. When the junction of C39 and R87
reaches the threshold of a logic high, pin 12 is high and
the output on pin 11 goes low. The output of USC then
goes high and C39 charges in the opposite direction.
When pin 12 of U8D reaches the threshold of a logic 0,
the output again goes high and the cycle repeats. The
values of C39 and R37 are chosen to produce oscillation
at a 2 Hz rate.

NOTE: The low tone oscillator is enabled when U7B,
pin 9 is high and the high rone oscillator is enabled
when U8B, pin 2 is low.

Busy Tone Generation
To produce a busy tone, P2.1 is high and P2.2 is low.

The low signal on P2.2 enables the tone switching oscil-
lator. When the output of the tone switching oscillator
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on pin 10 of USC goes low, high tone oscillator
UBA/USB is enabled and the output of U7C goes high
which enables low tone oscillator U7A/U7B. When the
output of USC goes high, both the high and Iow tone
oscillators are disabled.

Intercept Tone Generation

To produce the intercept tone, both P2.1 and P2.2 are
low, The low signal on P2.2 enables the tone switching
oscillator. When the output of the tone switching oscil-
lator on pin 10 of USC goes low, the high tone oscil-
lator is enabled and the output of U7C goes low which
disables the low tone oscillator. When the output of
URC goes high, the opposite occurs.

Low Tone Generation

To produce the low (beep) tone, P2.1 is low and P2.2
is high. The high signal on P2.2 disablies the low tone
oscillator which also disables the high tone oscillator.
The output of U7C is high which enables the low tone
oscillator.

RBI, R82, C36, R23, C49, and C8 form a puise shap-
ing network which attenuates harmonics present in the
square-wave output of the generator.
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SECTION é
SERVICING

6.1 GENERAL
6.1.1 PERIODIC CHECKS

The transceiver should be put on a regular main-
tenance schedule. Important checks are receiver sen-
sitivity and transmitter frequency, deviation, and pewer
output. Performance tests are described in Sections 7.6
and 7.7. It is recommended that the transceiver he
checked annually even though periodic checks are not
specifically required by the FCC.

6.1.2 SCHEMATIC DIAGRAMS AND COMPONENT
LAYOUTS

Schematic diagrams and component layouts for the PC
boards used in these transceivers are located in the back
of this manual. The main board schematic is divided in-
to synthesizer, receiver, and transmitter sections. An in-
terconnect schematic shows the interconnections between
these sections and the audio/logic board. Regulator and
power switching circuitry is also located on the intercon-
nect schematic.

Compenent layouts are located with the schematics in
the back of this manual. These layouts permit easy loca-
tion of components and measurement points. A compo-
nent Jocator guide and a grid around the PC board are
also provided to aid in component location.

6.1.3 REPLACEMENT PARTS

A replacement parts list containing the Johnson part
numbers of all the parts used in these transceivers is
located in Section 8. Parts are listed alphanumerically
according to designator. For more information on order-
ing parts, refer to Section 1.9.

6.1.4 TEST MODE

This transceiver has a test mode which can be selected
to perform transceiver testing. The test mode is describ-
ed in Section 3.11 and permits the transceiver to be
operated like a standard dispatch transceiver. The test
mode is especially useful with an LTR transceiver
because the logic normally inhibits operation if a data
handshake is not completed.

0.2 SURFACE-MOUNTED COMPONENTS

Surface-mounted components are used extensively on
the main and audio/logic boards in this transceiver.
Because of their small size, special care should be used
when replacing surface-mounted components to prevent
damage to either the component or PC board. Surface-
mounted components should not be reused because they
may be damaged by the unsoldering process. The
Surface-Mounted Device Handbook, Part No.
001-0576-001, provides detailed information on the
various methods that can be used to replace these
components,

6.3 INTEGRATED CIRCUIT SERVICING
6.3.1 CMOS HANDLING TECHNIQUES

Some of the integrated circuits used in this transceiver
are CMOS devices. CMOS integrated circuits can be
identified by a part number of 544-3xxx-xxx. Since
these devices have very high open circuit impedance,
they are particularly susceptibie to damage from static
discharges. Damaging static charges may be present
even if static arcs are not observed. When handiing
these devices, observe the following precautions:

a. Before touching the equipment or a CMOS device,
discharge any built-up static charge on your body by
touching a good earth ground.

b. Ground all test equipment and make sure the solder-
ing iron tip is grounded. Connect ground leads
before connecting test probes.

c. Leave the CMOS device in its conductive shipping
container until it is inserted into the PC board.

Once the device is installed in the PC board, it is pro-
tected by internal diode protection circuits, so the chance
of static damage is reduced. A service bench protection
kit, Part No. 299-0026-001, can be ordered from the
Service Parts Department. This kit eliminates static
build-up on the body and includes a conductive mat,
wrist strap, and a grounding strap with a 1 megohm
resistor.
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TABLE 6-1
APPROXIMATE LOGIC LEVELS
Input Level Output Level
Device Logic Low (max) Logic High (mim) Logic Low {max) Logic High (min)
CMOS
5V supply 1.5V 3.5V 0.05V 4.95V
10V supply 3.0V 7.0V 0.05V 9.95v
ECL 3.5V 3.9V 3.4V 4.0V
6.3.2 SERVICING TECHNIQUES svaTHESITER GHIP UBDZ
A good starting point when servicing integrated cir- (oo oot wo o

cuits is to measure steady state DC voltages. Operational
ampiifiers which function as buffers or amplifiers usuai-
ly have a voitage level on the inputs that is half the
supply voltage. Others which function as comparators
may have an outpuf voltage which is near the supply
voltage or 0 volts, depending on which mput is higher.

Troubleshooting operating digital circuits such as the
microprocessor usually requires a storage oscilloscope or
data analyzer to check the various input and output
signals. Even then troubleshooting may be difficult
because of the dynamic operation of these devices.

Table 6-1 shows approximate logic levels for CMOS
and ECL integrated circuits. ECL devices (U801 in the
synthesizer) run warm and have a relatively smail logic
swing.

6.4 SYNTHESIZER SERVICING
6.4.1 INTRODUCTION

When there is a synthesizer malfunction, the VCO is
usually not locked on frequency. When an unlocked
VCG is detected by the lock detector circuit, the collec-
tor of Q840 switches from approximately 0 velts to ap-
proximately 9 volts. Buffer switch Q842 then turns off
which interrupts bias voltage to buffer Q930. This
blocks the synthesizer output signal and disables the
transmitter and receiver.

When the VCO is unlocked, the fR and fV inputs to
the phase detector are usually not in phasé (refer to
Figures 6-1 and 6-2}. The phase detector in U802 then
causes the VCO control voltage to go to the high or low
end of its operating range. This in turn causes the VCO
to oscillate at the high or low end of its frequency
range.
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2
| SOUNTER

SﬁMPLIFIED SYNTHESIZER BLOCK DIAGRAM
FiIGURE 6-1

As shown in Figure 6-1, a loop is formed by VCO
(3910, prescaler U801, and the N counter and phase
detector in U802. Therefore, if any of these components
begin operating improperly, improper signals appear
throughout the loop. However, correct operation of
counters can stifl be verified by measuring the input and
output frequencies to check the divide number.

To localize a synthesizer problem to a specific section,
refer to the synthesizer troubleshooting flowchart in
Figure 6-3 and also to the information which follows.
6.4.2 PRELIMINARY CHECKS
DC Supply Voltages

5-volt supply- UB0IL, pin 2

9-volt supply- U802, pin 4

25-volt supply- C814 {+}

If the 25-volt supply is low, U802, CRE10, CR811, or
the TCXO may be defective.

VCQO Conirol Voltage
Check the voltage at TP801 with a channel at the fow

and high end of the band (usually System 1 and 10 in
the test mode). If it is a steady DC voltage between 2.8
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and 18 volts, the VCO is probably locked on frequency.
When changing between the transmit and receive modes,
the voltage should shift no more than 1.25 volts (the
VCO top shield must be in place). If the voltage is not
within this range, the YVCO or synthesizer may be defec-
tive. Proceed to the next check.

NOTE: The VCO control voltage is not adjustable with
this transceiver,

Lock Detect

If the preceding check revealed a locked VCO, the
lock detect signal on the collector of Q840 should be
near O volts and buffer Q930 should be enabled. If it
revealed that the VCO is out-of-lock, the collector of
Q840 should be near 9 volts and (930 should be
disabled.

If both the phase detect and lock detect outputs do not
indicate the same condition, U802 may be defective. An
example of this would be if the VCO control voltage at
TP8O01 indicated a locked VCO and the collector of
QB840 is near 9 volts, indicating an unlocked VCO.

If the preceding check does not reveal a problem with
UB02, proceed with the following tests to check in-
dividual sections of the synthesizer.

6-3

6.4.3 TCXO (YB0)

To determine if TCXO YB0O is operating properly,
measure the frequency at U802, pin 14. This frequency
should be 17.150 MHz at a level of 9 volts P-P.

If this signal is not correct, verify that the & voit
supply is present on pin 3 of the TCXO. Also measure
the RF output level on pin 5. This level should be ap-
proximately 1.1 volts rms. If Y800 is defective, it is not
serviceable and must be replaced with a new TCXO.

6.4.4 VCO TROUBLESHOOQOTING

NOTE: The VCO in this transceiver is located on a
separate module. This module is coated with a clear
lacquer-type material, so it may be difficult to service.
Therefore, if the VCO is defective, it may be best to
replace it with a new module. In addition, the VCO uses
@ ceramic substrate which can be easily broken if it is
flexed excessively or dropped on a hard surface. Field
tuning is not possible,

VCO Output Level

The VCO output level can be checked by measuring
the RF voltage at the output of buffers Q940 and (930.
The output voltage of Q940 at the junction of R802 and
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R803 should be approximately 0.15 volt rms. The output
voltage of 930 on the output of C933 should be ap-
proximately .5 volt rms.

VCO Frequency Check
Check the VCO frequency as follows:

a. Connect a frequency counter to the junction of R802
and RB03.

b. If the VCO is locked on frequency, the frequency
should be stable and as follows for the receive and
transmit mode:

VCO Freq. . Channel Frequency — 45 MHz
{Rx Mode) 2

VCO Freq (Tx Mode) = Channel Frequency

2

¢. If the VCO is not locked on frequency, the control
voltage at TP8O1 is probably near 0 or 25 voits. The
VCO frequency should then be as follows:

TP80I Near 0 Volts - VCO frequency should be less
than 444 MHz.

TP801 Near 25 Volts - VCO frequency should be
greater than 449 MHz.

If the preceding checks indicate that the VCO output
level and frequency are correct, the VCO is probably
operating properly and the trouble is elsewhere, such as
UB01 or UBO2. :

6.4.5 SYNTHESIZER UB02 TROUBLESHOOTING
UB02 Reference Counter Troubleshooting

If the TCXO checked out okay in Section 6.4.3, the
reference counter in UBO2 can be checked. The
reference counter divides by 2744 for all channels.
Dividing the TCXO frequency of 17.150 MHz by 2744
produces an output from the reference counter of 6.25
kHz. This frequency is referred to as fR and can be
measured at U802, pin 13. '

This output should be present even if the VCO is not
locked on frequency. If the TCXO frequency is correct
and the frequency on pin 13 is not correct, U802 may
be defective or the control logic may be programming
the reference counter with the wrong divide number.
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UB02 N Counter Troubleshooting

To check the operation of the N counter, the input and
output frequencies can be measured to check the divide
number. The divide numbers for the various channeis
can be derived as shown in Section 6.4.7. The input and
output frequencies are measured as follows:

U802, pin § Freq.
U802, pin 3 Freq.

= N Counter Divide No.

For exampie, the divide number for Channel 229
(receive) should be 558. If the VCO is locked on fre-
quency, the following frequencies should be measured.
If the VCO is not locked on frequency, the input and
output frequencies may be different, but the divide
number should be the same.

3.4875 MHz
6.25 kHz

= 558

NOTE: If a changing control voltage is causing the VCQ
frequency to be unstable, the control line can be ground-
ed by shorting across C831.

The measured frequencies may not be exactly as
calculated due to counter accuracy and resolution limita-
tions. If the divide number is not correct, U802 may be
defective or the fogic may not be programming the N
counter with the correct number. If the divide number is
correct, check the phase and lock detectors and prescaler
UB01.

U802 Phase Detector Troubleshooting

When the VCO is not in lock, the fV and fR inputs to
the phase detector in U802 are prebably not in phase or
the same frequency. Measure the frequency of IV {pin
3) and R (pin 13) and then check the phase detector
outputs (DOWN and UP pins). If the phase detector is
operating properly, these outputs should be as follows:

fV Greater Than fR ~ The negative-going pulses on
the DOWN output {pin 15} should be much wider than
the negative-going pulses on the UP output (pin 16).
The DC voltage on TPBO1 should be near 0 volts.

fV Less Than fR - The negative-going pulses on the
UP output (pin 16) should be nuch wider than the neg-
ative-going pulses on the DOWN output (pin 15). The
DC voltage on TP801 should be near 25 volts.
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If the preceding conditions are not present when the
VCO is out-of-lock, UB02 or the charge pump circuit is
probably defective. If the phase detector is operating
properly, check the lock detector circuit and prescaler
U8B0,

When the VCO is in lock, the following waveforms
should be observed at the points indicated (all pulses oc-
cur simultaneously).
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U802 Lock Detector Troubleshooting

When the VCO is locked on frequency, the waveform
at U801, pin 7 should be as follows. When the VCO is
unlocked, the negative-going pulses should be much
wider than those shown. If these pulses are correct but
buffer switch Q842 is not supplying power to 3930,
QB42 or the Q840 circuit may be defective. If the lock
detect circuit is operating properly, check prescaler
Usol.

20ps £ DY
BY /DY

oY

e

U802 Modulus Control Troublehooting

a. The frequency of the modulus controi signal on pin
12 should be equal to the N counter output frequen-
cy on pin 3 (either in or out of lock). When the
YCO is in lock, this frequency should be 6.25 kHz.

b. The duty cycle of the modulus control signal deter-
mines the divide number of the prescaler. The duty
cycle (T1/T2) should be as follows:

A Counter Div No.
N Counter Div No.

Ti
T2
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2048 / DIV
2V /DI

v

If the modulus control signal is not correct, URD2 may
be defective or the logic may not be programming the
correct divide number.

6.4.6 PRESCALER U801 TROUBLESHOQTING
Checking Prescaler Divide Number

The prescaier divide number can be checked by
measuring the input and output frequencies. The
prescaler divide number can be calculated as follows. (A
and N counter divide numbers are calculated as describ-
ed in Section 6.4.7.)

A Counter Div No.
N Counter Div No.

Prescaler Divide No. = 128 +

For example, for Channel] 229 {receive)

Prescaler Divide No. = 128 + 5/558 or 128.0089

Measure the prescaler input frequency at the junction
of R802 and R8O1. Then measure the output frequency
at pin 4 of U801 and calculate the divide number. If the
VCO is not locked on frequency, the divide number
should still be correct. The measured frequencies may
not be exactly as calculated due to counter accuracy and
resolution limitations.

For example, for Channel 229 with the VCO locked
on frequency, the following frequencies should be
measured:

446.43125 MHz (R802/R803)
3.4875 MHz (pin 4)

= 128.0089

If the divide number is not correct, the modulus con-
trol signal from U802 may not be correct. To bypass
this signal, tie pin 6 of U801 high and low and check
the divide number. The divide number should be as -
follows:
Pin 6 Divide No.

High (5V) 128

Low (OV) 129
If the divide number is now correct, U801 is probably

okay and the problem may be with the modulus control " /
output of U802 (refer to Section 6.4.5). )



6.4.7 CALCULATING ““N” AND “A’" COUNTER
DIVIDE NUMBERS

““N’” Counter Divide Number

VCO Freq. (MHz)
0.8

N’ Counter Divide No. = Integer

For exampie, for Channel 229 (receive):

VCO _ 937.8625 — 45 MHz — 446.43125 MHz
Freq. 2

446.43125
0.8

N Counter Div No. = = 558.039

Integer (whole number) of 558.039 = 558
A Counter Divide Number

“A’ Counter Divide No. =

VCO Freq. (MHz)
00625
For example, for Channel 229 (Receive}:

{N counter Div. No. x 128}

“A"" Counter Divide No. =
446.43125 MHz

— (558 x 128)
00625
= 71,429 — 71,424
A=S5

6.5 RECEIVER SERVICING
6.5.1 PRELIMINARY

To isolate a receiver problem to a defective section,
start by checking the DC voltages shown in the next
section and on the schematic diagram. If that does not
indicate the problem, perform the other tests which
follow. A hardline-type coaxial cable is recommended to
inject the signal, and surface-mounted components
should not be reused if they are removed. If the syn-
thesizer is out-of-lock, the receiver is also nonfunctional
because there is no first injection signal,

6.5.2 CHECKING YOLTAGE AND CURRENT

Verify the following receiver supply voltages:

Q301, C - 9 volts
Q302, C - 9 volts (tx mode)
0 volts (rx mode)

SERVICING

Typical transceiver current in the receive mode shouid
be as follows:

0.5 A - Standby (Squelched) Mode
1.2 A — Rated Audio Power Output

6.5.3 THIRD MIXER/DETECTOR (U201)

Remove C224 and connect the circuit shown below:

LIMITER /
o DETECTOR
FROM GENERATOR , KIS Il I
(107 MHz} ) -

51%

With a 10.7 MHz injection signal, modulated with 1
kHz at + 3 kHz deviation, 12 dB SINAD at this point
should be 2.5-4.0 microvolis.

6.5.4 10.7 MHz IF AMPLIFIER (Q204)

Remove C221 and connect the circuit shown below,

R
el giz Q204

FROM GENERATCR 9
{107 MHz}

4]
AR

R2i3

With a 10.7 MHz injection signal, modulated with I
kHz at + 3 kHz deviation, 12 dB SINAD sensitivity
should be 0.35-0.50 micrevolt.

6.5.5 SECOND MIXER (Q203)

Remove C213 and connect the circuit shown below.

i2pF
FROM GEMERATOR
[(45MHz}) Q203

T201

With a 45 MHz injection signal, modulated with 1
kHz at + 3 kHz deviation, 12 dB SINAD sensitivity
should be 0.14-0.20 microvolt.

6..5 .6 FIRST MIXER (Q202)
Remove C205 and connect the circuit shown below.
c208 Q202

FROM GEMNERATOR
{RX FREQ)
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Set the generator to the receive channel frequency,
modulated with 1 kHz at + 3 kHz deviation. 12 dB
SINAD sensitivity should be 0.25-0.35 microvolis.

6.6 TRANSMITTER SERVICING
6.6.1 PRELIMINARY

To isolate a transmitter problem to a specific stage,
start by checking the DC voltages shown in the next
section. Also check the DXC and RF voltages shown on
the schematic diagram. If this does not indicate the
problem, perform other checks which follow.

6.6.2 CHECKING VOLTAGE AND CURRENT
Verify the following transmitter supply voltages:

Q501, pin 3. 4 - 13.6 volts DC
Q301, C - 9 volts
Q302, C - 9 volts (tx mode)

0 volts (rx mode}

Typical transceiver. current in the transmit mode is 6
amperes with 15 watts power output.

6.6.3 RESISTANCE MEASUREMENTS

The following resistance measurements can be used to
detect shorted components. Unplug the power cable and
connect the negative lead of the chmmeter to chassis
ground and the positive lead to the measurement point
indicated.

Measurement Point Meter Reading

{(Ohms}
Q402 Base 240
Collector 250
Q403 Base 270
Collector 200
Q404 Base 0
Collector 170
U501, Pin 2 240
Pin 3 3.6k
Pin 4 3.6k
Q601 Base 2.6k
Collector 20k
Q602 Base 20k
Collector 240

6.6.4 CHECKING DRIVER AND POWER MODULE
POWER OUTPUT

CAUTION

In the next two tests, key the trarsmitter only briefly
because power output is maximum and the component
being checked could be damaged.

Driver Q404 Power Output

A 50-chm feedpoint on the cutput of Q404 can be
used for measuring power output. Proceed as follows:

a, Lift U501, pin 1 from the PC board. Connect a
coaxial cable to the PC board where pin 1 was
attached.

k. Connect a power meter and 50-ohm {oad to the
cable. Power output should be 250-300 milliwatts.

Power Module U501 Power Output

A 50-ohm feedpoint on the output of U501 can be
used for measuring power output. Proceed as follows:

a. Lift U501, pin 5 from the PC board. Connect a
coaxial cable to pin 5.

b. Connect a power meter and 50-chm load to the
coaxial cable. Set power ceontrol R611 for maximum
and power output should be 15-20 watts.

6.6.5 OTHER TROUBLESHOOTING HINTS
CAUTION

Do not touch an RF transistor while transmitting
because RF burns may result.

a. A transistor that is producing output power should
be warm to the touch. After transmitting for a short
{ime, unkey the transmitter and touch the transistor
to determine if it is warm.

b. If the power control voltage (Q602, collector) is
higher than the normal range of 7.5 volts + 2 volts,
there may be no input power from the synthesizer or
there may be a defective transmitter stage. If the
power control voltage is near 0 volts, the power
control circuit may be defective.



6.7 AUDIO/LOGIC BOARD SERVICING
6.7.1 GENERAL

To isolate a defective analog component on the
audio/logic board, measure the DC and AC vollages
shown on the schematic diagram. If a problem is
suspected with microprocessor Ull or other digital cir-
cuits, refer to Section 6.3.2 and the following
information.

Before proceeding with troubleshooting, check the
following audio/logic board supply voltages,

Ul, pin 4 - 9 voits
Ull, pin 40 - 5 volts

6.7.2 MICROPROCESSOR TROUBLESHOOTING

If a problem is suspected with microprocessor Ul1,
the measurements which follow can be made. If these
measurements do not indicate a problem, the simplest
thing to do may be to replace the microprocessor to see
if it was the cause of the problem. Because of the
dynamic operation of the microprocessor, specialized test
equipment and an understanding of the software are re-
quired to thoroughly check the microprocessor
operation.

The programming of EEPROM U0 can be checked
by using the programming computer to read the data
currently in the transceiver. The procedure used to read
data is described in the operating manual included with
the programming software.

CLOCK
ALE (Pin 30) = 1.843 MHz
RESET (PIN 9)

‘When power is turned on, this input should remain
high for at least {00 miiliseconds after the 5-volt supply
comes up and then it should go low. If the 5-volt supply
drops below approximately 4.3 volts, this pin should go
high until the 5-volt supply returns to normal.
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TONE GENERATOR CONTROL (PINS 22, 23)

Both these pins should be high when no tones are be-
ing preduced. The table on the schematic diagram shows
the logic levels required to produce the various tones.

LOGIC SQUELCH (PIN 5)

A high output squelches the receiver and a low output
allows the squelch to be controlled by the noise squelch
circuit. This pin is high during LTR operation unless a
call with the correct ID code is received. During con-
ventional operation, this pin is high if Call Guard
squelch is programmed on the selected channel and the
correct Call Guard tone or code has not been detected.

SQUELCH INPUT (PIN 15)

This input is high while a carrier is detected and low
while a carrier is not detected.

TRANSMIT DATA/CALL GUARD (PINS 7, §)

The combined output should be a 5-volt P-P signal
when LTR data or conventional mode Cali Guard signals
are being generated.

PTT ENABLE (PIN 4)

This output shouid go low when the PTT switch is
pressed except if keying is being disabled by the trans-
mit disable feature or the time-out timer. Transmit key-
ing is also disabled at various times in the LTR
operating mode.

RECEIVE DATA/CALL GUARD (PIN 14}

A 5-volt P-P square-wave signal should be present on
this pin with a receive signal modulated with 100 Hz at
+ 1 kHz deviation.

PTT SENSE (PIN 12)

This nput should be low when the PTT switch is
pressed and high when it is not pressed.

HORN ALERT (PIN 6)
This output should be low to sound the horn or other

external alert. When the test mode is selected, it pro-
vides a low input; otherwise, this pin should be high.
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SECTION 7
ALIGNMENT PROGCEDURE AND
PERFORMANCE TESTS

7.1 GENERAL
7.1.1 INTRGDUCTION

The foilowing alignment should be performed if
repairs are made that could affect the factory alignment.
To perform an alignment, the test mode must be selected
and test channels in the middle and near the ends of the
channel band are required (refer to the following
information},

7.1.2 TEST CHANNEL PROGRAMMING

Test channels are programmed into the transceiver
when the other operating parameters ars programmed
(refer to Section 4). The programming software
automatically programs the following test channels
unless they are specifically changed during program-
ming. The System Step switch selects channels in the
test mode.,

TEST CHANNEL SELECTION

System  Test Channel
Selected (FCC Ch. No.)

System  Test Channel
Selected {(FCC Ch. Ng.)

1 1 6 279
2 79 7 329
3 120 8 379
4 179 9 429
5 229 0 (10 479

7.1.3 TEST MODE OPERATION

The test mode is entered by placing a jumper (solder
bridge) between the ““Test’” pads on the PC beard.
When the transceiver power is turned on with this
jumper in’place, the test mode is entered. To exit the
test mode, transceiver power must be turned on with
this jumper removed. The test mode can also be entered
by turning power on with the outer two pins of the
microphone connector shorted together (pins A and B).
The following is a summary of some of the test mode
functions. Refer to Section 3,11 for more test mode
operating information.

System Step Switch - Selects the ten test channels.

Squelch - Noise squelch only in test mode.
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7.2 PRELIMINARY SETUP

a. Remove the transceiver covers by loosening the five
captive screws. Remove the audio/logic board
mounting screws and flip the hoard over. Tem-
porarily support it by reinstalling the two special
SCrews,

b. Connect the test setup shown in Figure 7-1. Connect
a 13.6 vcit, 10 ampere power suppiy to the power
connector and a wattmeter and dummy load to the
antenna jack.

NOTE: Torx® screws are used’to secure the PC board
and shields. 4 T-15 driver is required to remove these
SCrEWS.

c. Select the test mode as described in Section 7.1.3.

NOTE: The large cast shield on the borrom of the PC
board must be in place during alignmenr.

WATTMETER

[© 1

S0 ohm, E5W
LOAD FREQUENCY

i MOKITOR

13.8 VOLY, 104
POWER SUPPLY

AUDID GENERATOR

TRANSMEITTER TEST SETUP
FIGURE 7-1

7.3 SYNTHESIZER ADJUSTMENTS

NOTE: The VCO coniral voltage is not adjustable with
this transceiver. Leave VCO cover in place for these
measuremernts.

Refer to the alignment point diagram in Figure 7-4
and proceed as follows:

a. Connect a DC voltmeter to TP801.
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b. Select a channel on the low end of the band (usually

System 1). The meter reading should be greater than
2.8 volts.

¢. Select a channel on the high end of the band (usual-
ly System [10]). The meter reading should be less
than 18 volts.

d. Switch between the transmit and receive modes. The
meter reading should change less than 1.2 volts.

e. If any of the preceding voltages were not in the in-
dicated tange, there is probably a problem with the
synthesizer. Refer to Section 6.4 for troubleshooting
information.

7.4 TRANSMITTER TUNEUP
7.4.1 POWER OUTPUT

Refer to the alignment point diagram in Figure 7-4
and proceed as follows:

a. If required, connect the test setup shown if Figure
7-1 and select a center channel {usually Channel 229
selected by System 5).

b. Key the transmitter and turn R611 fuily clockwise to
produce maximum power output. Then adjust R611
in the other direction for 15 watts power output.

NOTE: The test modulation must be enabled for the next
step. If the test modulation is not present, press the
System Step switch while rransmitting. Do not have the
“Tune'’ jumpers shorted for this step.

¢. Monitor the transmit signal with a communications
monitor set to the channel frequency (usually
89%.8623 MHz). Adjust the capacitor in TCXO
Y800 for the correct frequency.

NOTE: Y800 should be adjusted when the ambient
temperature i near the calibration reference of 77°F
(25°C). This ensures that the frequency will stay within
tolerance ar the remperature extremes.

7.4.2 MODULATION BALANCE

a. If you have not already done so, short both sets of
“Tune’’ pads on the audio/logic board to generate a
71 Hz square wave.

b. Key the transmitter and view the demodulated signal
on the CRT of a communications monitor. Adjust
RB50 so that the signal is a square wave with no tilt
or overshoot.

¢. Unkey the transmitter and remove the “*“Tune’” pad
jumpers to disable the test tone.

7.4.3 DATA AND AUDIO MODULATION

a. With no audio applied to the microphone input, key
the transmitter and adjust R36 on the audio/logic
board for a data deviation of 800 Hz + 100 Hz.

b. Connect an audic generator tc pin 2 of the micro-
phone connector using a 10 uF or larger coupling
capacitor (if the capacitor is polarized, connect the
+ side to pin 2). A microphone substitution fixture
is shown in Figure 7-2.

Set the generator output for 1 kHz at a level of 1.0

C.
volt rms. Key the transmitter and adjust R50 on the
audio/logic board for a peak deviation of + 2.3 kHz
+0 Hz, —200 Hz. (This includes 800 Hz of data
modulation set in step a.)
WHITE
MICROPHONE CORD W!TH COMMECTOR x
PART NO» 597- 20021 touE 1
/ SHIELD ? SENERATOR
RE'SHEELD
PiN |
PN & :\‘.
_PIN_ _WIRE COLOR C<st:1
£ SHIELD PTT
2 WHITE {SPST SWITCH}
3 BLATK
4 RED
5 SLUE
8 TELLOW
MICROPHONE SUBSTITUTION FIXTURE
FIGURE 7-2

7.5 RECEIVER ALIGNMENT
CAUTION

Do not transmit with the signal generator connected to
the antennia jack because severe signal generator
damage may result. To disable the transmitier, unsolder
one lead of EP30!.

a. Connect the test setup shown in Figure 7-3. Select a
chananel in the middle of the band (usually Channel
229 selected by System 5).




SIGNAL
GENERATOR

13,6 VOLT
POWER SUPPLY

DC VOLTMETER

RECEIVER TEST SETUP
FIGURE 7-3

Set the signal generator to the channel frequency
(usually 937.8625 MHz). Turn the modulation off.

Adjust squelch control R13 on the audio/logic board
fully counterclockwise to unsquelch the receiver.
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Connect an RF voltmeter or oscilloscope to TP201
and adjust the signal generator output to obtain a
reading at TP201 of 50-100 millivolts rms.

Adjust T200, T201, T202, T203, and T204 for a
peak meter reading. Readjust the generator output as
necessary to maintain a voltage at TP201 of 50-100
millivolts rms.

Connect the DC voltmeter to U201, pin 9 and adjust
T205 for a meter reading of 3.0 volts + 0.1 volt.

Set the signal generator modulation for 1 kHz at +3
kHz deviation. Adjust output level to produce 4 dB
SINAD.

Adjust squelch control R13 on the audio/logic board
so that the transceiver just squelches at that level.

Switch the power off and remove the jumper across
the ““Test’” pads. Replace the shield over the VCO
on the top side of the main PC board.

ALIGNMENT AND PERFORMANCE TESTS

6o
) QG
L‘fb TUNE
TEST R50
TX AUDIO
) @
R36
TX DATA
RI3
((Q)sauELcH
_{/E
® U201 T204 ® .
q ':) 7205 —l
PIN
Rezso|E@TP > [QJrsps _U
e 201
TCXO ®|T202
BALANCE Y800 I
©@ |T201
m PWR
M TP(g)OI i Tzoo@: R61I
\ _ S ey E
d \ﬁ
D 9
e N
AN 0N ep301 (| N ([

j\ v
U\ \J .[ !lj \J H J H H L )

ALIGNMENT POINT DIAGRAM
FIGURE 7-4
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PERFORMANCE TESTS

7.6 RECEIVER PERFORMANCE TESTS

CAUTION

Do not transmit with the signal generator connected to
the antenna jack because severe signal generator
damage may result. To disable the transmitter, unsolder
ohne lead of EP30].

7.6.1 PRELIMINARY SETUP

a.

Connect the test setup shown in Figure 7-3. The 3.0
ohm load should be connected directly to the plug to
eliminate a voltage drop in the cable. Connect an
AC voltmeter and SINAD meter to the load.

Select the test mode as described in Section 7.1.
Check the receiver sensitivity using one of the two
methods which follow.

7.6.2 EIA SINAD SENSITIVITY

Set the generator for the selected channel frequency.
Set the output level for 1000 microvolts, modulated
with 1 kHz at 4 3 kHz deviation.

Adjust the Volume control for an audio output level
of 3.9 volts rms across the 3.0 ohm speaker load (5
watts).

Decrease the generator output to obtain a 12 dB
reading on the SINAD meter. The generator output
should be 0.35 microvolt maximum.

Check channels at the center and both ends of the
479 channel band.

7.6.3 QUIETING SENSITIVITY

<FOLDOUT (Figure 7-4, Alignment Points Diagram)

With no signal generator output, adjust the
VOLUME control for a reference audio output of
0 dB.

Set the signal generator to the selected channel fre-
quency and increase the unmodulated output to ob-
tain a 20 dB decrease in the meter reading. The
generator output should be 0.50 microvolt
maximum.

7.6.4 AUDIO OQUTPUT

a. Set the signal generator for the selected channel fre-
quency with an output of 1000 microvolts, modu-
lated with 1 kHz at + 3 kHz.

b. Audio output power should be5 watis minimum into

a 3.0 ohm load (3.9 volts rms). Distortion at 5 watts
should be less than 5%.

7.7 TRANSMITTER PERFORMANCE TESTS

Connect the test setup shown in Figure 7-1.

7.7.1 POWER OUTPUT

a. Key the transmitter and power output should be 15
+2 watts.

b. Check channels in the center and on both ends of
the 479 channel band.

7.7.2 TRANSMIT FREQUENCY

Key the transmitter and monitor the transmit frequen-
cy with a communications monitor. The transmit fre-
quency should be within + 1.5 PPM. Checking the
transmit frequency also checks the receive injection
frequency.

7.7.3 TRANSMIT MODULATION

a. Key the transmitter and monitor the transmitter
deviation with a communications monitor.

b. LTR data and/or Call Guard deviation should be
+ 800 Hz (+ 100 Hz).

c. Speak into the microphone and deviation should be
+ 2.3 kHz maximum (including any data/Call
Guard modulation).
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SECTION 8

PARTS LIST
SYMBOL DESCRIPTION PART SYMBOL DESCRIPTION PART
NUMBER NUMBER NUMBER ) NUMBER
MAIN AND AUDIO/LOGIC BOARDS C 049 .047 uF +£10% X7R 50V cer  510-3607-473
C 050 .47 uF £10% 63V polyester 510-1034-474
C 051 .001 uF +5% NPO 50V cer smd 510-3602-102
% oe) Antenna comnector assembly - 0235600 040 CO052 620 £5% NPO SOV cer smd  510-3602-621
s 061 BO? cover assem ybl 02386 10-106 C 053 .047 ul0% X7R 50V cer smd  510-3607-473
s 300 Po“’m cover assem ybl 023.8610.051 C 054 470 +£5% NPO 50V cer smd  510-3602-471
200 V"C”g“r Coémle"tor assemply 023 8640-060 C 201 5.1pF +5% NPO 50V cer smd 510-3602-519
module 23-8640-06 C202 3.9 pF +5% NPO 50V cer smd 510-3602-399
C2 F +5% NPO 50V d 510-3602-271
C 00l .1uF +5% 63V polyester 510-1033-103 03 270 pF £5% cer sm
C 204 .01 uF +10% X7R 50V cer smd 510-3606-103
C 003 .001 uF +5% NPO 50V cer smd 510-3602-102
C 205 7.5 pF +5% NPO 50V cer smd 510-3602-759
€004 .01 uF £5% 63V polyester  510-1033-103 C 206 15 pF +5% NPO 50V cer smd  510-3602-150
C 005 .01 uF +5% 63V polyester  510-1033-103 C 207 .001 uF £10% XTR 50V cer  510-3606-102
C 006 .047 uF +5% 63V polyester  510-1033-473 N
C 208 .001 uF +10% X7R 50V cer  510-3606-102
C 007 .33 uF +5% 63V polyester 510-1033-334
C 209 12 pF +5% NPO 50V cer smd  510-3602-120
C 008 .047 uF +10% X7R 50V cer  510-3607-473
. C 210 .001 uF +10% X7R 50V cer  510-3606-102
C 009 10 uF 35V alum electrolytic 510-4235-100 C211 .001 uF +10% X7R 50V cer 510-3606-102
C 010 .1 uF +10% X7R 50V cer smd 510-3607-104 ca2 10 pF“+5—% NPO 50V cor smd  510.3602-100
C 011 680 pF +5% NPO 50V cer smd 510-3602-681 N
C 213 30 pF +5% NPO 50V cer smd 510-3602-300
C 012 .0068 uF +10% X7R 50V cer  510-3606-682
, C 214 20 pF +5% NPO 50V cer smd 510-3602-200
C 013 .1 uF 4+£5% 63V polyester 510-1033-104
. C 215 5.1 pF +£5% NPO 50V cer smd 510-3602-519
C 014 2.2 uF 63V alum electrolytic 510-4263-229 C216 27 pF £5% NPO 50V cer smd  510-3602-270
€015 022 uF +5% 63V polyester  510-1033-223 C 217 120 pF +5% NPO 50V cer smd 510-3602-121
C 016 .01 uF +5% 63V polyester 510-1033-103
C 218 .01 uF +10% X7R 50V cer smd 510-3606-103
C 017 .022 yF +10% X7R 50V cer  510-3606-223 ‘
C219 .01 uF +10% X7R 50V cer smd 510-3606-103
C 018 .068 uF +5% 63V polyester  510-1033-683
C 221 .01 uF £10% X7R 50V cer smd 510-3606-103
C 0190027 uF£5% 63V polyester  510-1033-272 C 222 .01 uF +10% X7R 50V cer smd 510-3606-103
C 020 2200 pF +5% NPQ 50V cer smd510-3602-222 -
C 021 15 uF +£10% 15V tantalum 510-2073-150 C 223 .01 uF £10% X7R 50V cer smd 510-3606-103
C 022 10 uF 35V alum electrolytic 510-4235-100 C 224 .01 yF +£10% X7R 50V cer smd 510-3606-103
C 023 .01 uF +5% 63V polyester 510-1033-103 C 225 62 pF +5% NPO 50V cer smd  510-3602-620
C 024 .01 uF +5% 63V polyester 510-1033-103 C 226 220 pF +5% NPO 50V cer smd 510-3602-221
C 025 .01 uF +5% 63V polyester 510-1033-103 C 227 220 pF +5% NPO 50V cer smd 510-3602-221
C 026 .015 uF +10% X7R 50V cer  510-3606-153 C 228 43 pF +5% NPO 50V cer smd  510-3602-430
C 027 .22 uF +5% 63V polyester 510-1033-224 C 229 120 pF +5% NPO 50V cer smd 510-3602-121
C 028 2200 pF +5% NPO 50V cer smd510-3602-222 C 230 .047 uF +10% X7R 50V cer  510-3607-473
C:.031....10.uE 35V alum.electrolytic..-510:4235-100..... i G231 04T B £10% 2 XTR 50V cera510-3607-473
C 032 2200 pF +5% NPO 50V cer smd510-3602-222 C 232 270 pF +5% N750 50V cer smd 510-3625-271
C 033 2200 pF +5% NPO 50V cer smd510-3602-221 C 235 10 uF 25V alum electrolytic 510-4325-100
C 034 30 pF +5% NPO 50V cer smd 510-3602-300 C 236 .022 uF +10% X7R 50V cer  510-3606-223
C 035 30 pF +5% NPO 50V cer smd 510-3602-300 C 237 .001 uF +10% X7R 50V cer  510-3606-102
C 036 .1uF +10% X7R 50V cer smd  510-3607-104 C 240 4.7 pF +5% NPO 50V cer smd 510-3602-479
C 037 .01 uF +10% X7R 50V cer smd 510-3606-103 C 242 7.5 pF +5% NPO 50V cer smd 510-3602-759
C 038 .01 uF +10% X7R 50V cer smd 510-3606-103 C 300 10 pF +5% NPO 50V cer smd  510-3602-100
C 039 .33 uF +5% 63V polyester 510-1033-334 C 301 .01 uF +10% X7R 50V cer smd 510-3606-103
C 040 47 uF 25V alum electrolytic 510-4225-470 C 302 .01 uF +10% X7R 50V cer smd 510-3606-103
C 041 47 uF 25V alum electrolytic 510-4225-470 C 303 470 uF 16V alum electrolytic 510-4216-471
C 042 .022 uF £10% X7R 50V cer  510-3606-223 C 304 220 uF 16V alum electrolytic  510-4216-221
C 043 47 uF 25V alum electrolytic 510-4225-470 C 305 5.6 uF +10% 10V tantalum 510-2572-569
C 044 .022 uF +10% X7R 50V cer  510-3606-223 C 306 .01 uF +10% X7R 50V cer smd 510-3606-103
C 045 .022 uF +10% X7R 50V cer  510-3606-223 C 307 22 uF +10% 20V tantalum 510-2574-220
C 046 .022 uF +10% X7R 50V cer  510-3606-223 C 308 1000 uF 16V alum electrolytic ~ 510-4216-102
C 047 .022 uF £10% X7R 50V cer  510-3606-223 C 309 .047uF +10% X7R 50V cer smd 510-3607-473
C 048 .22 uF +5% 63V polyester 510-1033-224 C 310 10 uF 35V alum electrolytic 510-4235-100
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PARTS LIST (CONT.)

56 pF. £5% NPO 50V cer smd  510-3602-560

8-2

SYMBOL DESCRIPTION PART SYMBOL DESCRIPTION PART
NUMBER NUMBER NUMBER NUMBER
C 311 .047 uF +£10% X7R 50V cer 510-3607-473 C 602 56 pF £5% NPO 50V cer smd 510-3602-560
C 312 .01 uF +£10% X7R 50V cer smd 510-3606-103 C 604 56 pF +5% NPO 50V cer smd 510-3602-560
C 313 .01 uF +£10% X7R 50V cer smd 510-3606-103 C 605 56 pF +5% NPO 50V cer smd 510-3602-560
C 314 .01 uF £10% X7R 50V cer smd 510-3606-103 C 606 .022 uF +10% X7R 50V cer 510-3606-223
C 315 .001 uF £10% X7R 50V cer 510-3606-102 C 607 .01 uF +£10% X7R 50V cer smd 510-3606-103
C 316 56 pF £5% NPO 50V cer smd 510-3602-560 C 701 47 pF +£5% NPO 50V cer smd = 510-3602-470
C 400 56 pF +5% NPO 50V cer smd 510-3602-560 C 702 9.1 pF +5% NPO 50V cer smd 510-3602-919
C 401 2.4 pF +5% NPO 50V cer smd 510-3602-249 C 703 18 pF +£5% N750 50V cer smd 510-3625-180
C 402 2.4 pF +£5% NPO 50V cer smd 510-3602-249 C 704 220 pF £5% NPO 50V cer smd 510-3602-221
C 404 56 pF +5% NPO 50V cer smd 510-3602-560 C 705 .001 uF £5% NPO 50V cer smd 510-3602-102
C 405 .001 uF +£10% X7R 50V cer 510-3606-102 C 706 .001 uF +£5% NPO 50V cer smd 510-3602-102
C 406 56 pF +£5% NPO 50V cer smd 510-3602-560 C 707 .001 uF £5% NPO 30V cer smd 510-3602-102
C 407 .01 uF £10% X7R 50V cer smd 510-3606-103 C 710 3.6 pF +£5% N750 50V cer smd 510-3625-369
C 408 .01 uF +£10% X7R 50V cer smd 510-3606-103 C 711 1.8 pF +5% NPO 50V cer smd 510-3602-189
C 409 56 pF £5% NPO 50V cer smd 510-3602-560 C 713 47 pF +5% NPO 50V cer smd 510-3602-470
C 410 1.5 pF 5% NPO 50V cer smd 510-3602-159 C 714 .001 uF +£5% NPO 350V cer smd 510-3602-102
C 411 3.3 pF +5% NPO 50V cer smd 510-3602-339 C 715 220 pF £5% NPO 50V cer smd 510-3602-221
C 412 1.0 pF £5% NPO 50V cer smd 510-3602-109 C 720 9.1 pF +5% NPO 50V cer smd 510-3602-919
C 413 3.3 pF £5% NPO 50V cer smd 510-3602-339 C 721 11 pF +5% NPO 50V cer smd 510-3602-110
C414 1.0 pF £5% NPO 50V cer smd 510-3602-109 C 722 220 pF +5% NPO 30V cer smd 510-3602-221
C 415 1.0 pF £5% NPO 50V cer smd 510-3602-109 C 723 220 pF +£5% NPO 50V cer smd 510-3602-221
C 416 3.3 pF +5% NPO 50V cer smd 510-3602-339 C 740 220 pF £5% NPO 30V cer smd 510-3602-221
C 417 56 pF +5% NPO 50V cer smd 510-3602-560 C 741 220 pF +5% NPO 50V cer smd 510-3602-221
C 418 56 pF +5% NPO 50V cer smd 510-3602-560 C 742 .01 pF +£10% X7R 50V cer smd 510-3606-103
C 419 56 pF +5% NPO 50V cer smd 510-3602-560 C 743 1.8 pF +£5% NPO 50V cer smd 510-3602-189
C 420 .01 uF £10% X7R 50V cer smd 510-3606-103 C 744 1.8 pF £5% NPO 50V cer smd 510-3602-189
C 421 1.5 pF £5% NPO 50V cer smd 510-3602-159 C 745 10 pF £5% NPO 50V cer smd 510-3602-100
C 422 .01 uF £10% X7R 50V cer smd 510-3606-103 C 801 .001 uF £5% NPO 50V cer smd 510-3602-102
C 423 56 pF £5% NPO 50V cer smd 510-3602-560 C 802 .001 uF +5% NPO 50V cer smd 510-3602-102
C 424 7.5 pF £5% NPO 50V cer smd 510-3602-759 C 803 .00l uF +5% NPO 50V cer smd 510-3602-102
C 425 .01 uF £30% Y5R 25V ax cer 510-3528-103 C 804 .01 uF +10% X7R 50V cer smd 510-3606-103
- C 426 56 pF +£5% NPO 350V cer smd 510-3602-560 C 805 .0l uF +10% X7R 50V cer smd 510-3606-103
C 429 5.1 pF +5% NPO 50V cer smd 510-3602-519 C 806 27 pF £5% NPO 50V cer smd 510-3602-270
C 430 56 pF £5% NPO 50V cer smd 510-3602-560 C 807 27 pF £5% NPO 50V cer smd 510-3602-270
C 431 1.0 pF +5% NPO 50V cer smd 510-3602-109 C 810 .01 uF £10% X7R 50V cer smd 510-3606-103
C 432 .01 uF £10% X7R 50V cer smd 510-3606-103 C 811 .01 uF +10% X7R 50V cer smd 510-3606-103
C 501 5.6 uF +10% 10V tantalum 510-2572-569 C 812 .01 uF £10%. X7R 50V cer smd 510-3606-103
C 502 .01 uF +£10% X7R 50V cer smd 510-3606-103 C 813 .01 uF £10% X7R 50V cer smd 510-3606-103
C 503 56 pF +£5% NPO 50V cer smd 510-3602-560 C 814 1.0 uF £10% 35V tantalum 510-2575-109
C 504 5.6 uF £10% 35V tantalum 510-2575-569 C 820 4.7 pF £5% NPO 50V cer smd 510-3602-479
C 505 .01 uF +10% X7R 50V cer smd 510-3606-103 C 821 5.1 pF £5% NPO 50V cer smd 510-3602-519
C 506 56 pF +5% NPO 50V cer smd 510-3602-560 C 830 .056 uF +5% 63V polyester 510-1033-563
C 507 1.5 pF hi Q 50V cer smd 510-3663-159 C 831 .0047 uF +5% 63V polyester ~ 510-1033-472
C 508 .01 uF +£10% X7R 50V cer smd 510-3606-103 C 840 .01 uF +£10% X7R 50V cer smd 510-3606-103
C 509 56 pF £5% NPO 50V cer smd 510-3602-560 C 841 .01 uF £10% X7R 30V cer smd 510-3606-103
C 510 5.6 pF hi Q 50V cer smd 510-3663-569 C 850 10 pF 25V alum electrolytic 510-4325-100
C 511 56 pF 500V +£5% mica smd 510-0620-560 C 851 10 uF 25V alum electrolytic 510-4325-100
C 512 56 pF £5% NPO 50V cer smd 510-3602-560 C 871 .01 uF £10% X7R 50V cer smd 510-3606-103
C 513 .047 yF +£10% X7R 30V cer 510-3607-473 C 872 .01 uF £10% X7R 50V cer smd 510-3606-103
C 514 .01 uF £10% X7R 50V cer smd 510-3606-103 C900 .01 uF £10% X7R 50V cer smd 510-3606-103
C 515 56 pF +5% NPO 50V cer smd 510-3602-560 C 901 33 pF +5% NPO 50V cer smd 510-3602-330
C516 .001 uF £10% X7R 50V cer 510-3606-102 C902 22 uF +£10% 20V tantalum 510-2574-220
C 518 5.6 pF hi Q 50V cer smd 510-3663-569 C 903 .0l uF £10% X7R 50V cer smd 510-3606-103
C 601 C.931. .01 uF £10% X7R-50V cer smd 510-3606-103
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C 932 220 pF +£5% NPO 50V cer smd 510-3602-221 HWO001 Hold down screw 013-1705-021

C 933
C 934
C 935
C 936
C 937
C 941
C 942
C 943
C 944
C 945
C 950

CHO001

CROOI
CRO02
CRO03
CRO04
CROO0S
CRO06
CROQ7
CROO08
CRO11
CR201
CR302
CR501
CR710
CR711
CR720
CR731
CR810
CR&11
CR840

DS001

DS002

DS003

EP0OO1
EP201
EP203
EP204
EP300
EP301
EP302
EP601
EP602
EP700

F 301

56 pF +£5% NPO 50V cer smd 510-3602-560
220 pF +5% NPO 50V cer smd 510-3602-221
220 pF +£5% NPO 50V cer smd 510-3602-221
.01 uF 10% X7R 50V cer smd 510-3606-103
3.3 pF £5% NPO cer smd 510-3602-339
.01 yF £10% X7R 50V cer smd 510-3606-103
220 pF +5% NPO 50V cer smd 510-3602-221
56 pF £5% NPO 50V cer smd 510-3602-560
220 pF £5% NPO 50V cer smd 510-3602-221
220 pF +5% NPO 50V cer smd 510-3602-221
.01 uF +£10% X7R 50V cer smd 510-3606-103
Chassis assembly 015-0920-110
UHF/VHF band sw diode sot
UHF/VHEF band sw diode sot
UHF/VHF band sw diode sot
UHF/VHF band sw diode sot
UHF/VHF band sw diode sot
IN67A germanium diode
IN67A germanium diode
UHF/VHF band sw diode sot
UHF/VHF band sw diode sot
PIN diode sot

Transient suppressor, 1500W
8.5W PIN diode VHF/UHF
Varicap diode

Varicap diode

PIN switching diode
Switching diode

Switching diode, dual sot
Switching diode, dual sot
Switching diode sot

523-1504-012
523-1504-012
523-1504-012
523-1504-012
523-1504-012
523-1500-067
523-1500-067
523-1504-012
523-1504-012
523-1500-010
523-2591-002
523-1500-010
523-1504-014
523-1504-014
523-1504-001
523-1504-002
523-1504-023
523-1504-023
523-1504-002

549-4002-020
549-4001-202
549-4001-201

Display, 7-segment .3”’ grn
LED yellow
LED red

018-1080-001
018-1080-002
018-1080-002
018-1080-006
517-2002-006
517-2502-007
574-5005-111
517-2502-007
574-5005-110
515-9034-008

Crystal pin insulator (Y1)
Crystal pin insulator (Z202)
Crystal pin insulator (Y201)
Crystal pin insulator (Z201)
2977 x 29" ferrite bead
Ferrite bead

Insulating pad (under U301)
Ferrite bead

Insulating pad (under Q602)
VCO module pin

Fuse 2A subminiature 534-0009-020

HWO004 Lockwasher, int 5/8 (ant jk)

(center of A/L bd)
HWOQ03 Nut, 5/8-24 (ant jk)

HWO005 Screw, 6-32 x 5/16”" Torx
HWO006 Screw, 6-32 x 7/16>” Torx
HWO010 Grounding strip, serrated

HWO011 Screw, No. 6 captive (covers)
HWO012 Gasket, chassis (spkr wires)
HWO13 Washer, No. 4 shldr (for Q602)

HWO014 Grounding strip, serrated
HWO15 Washer, insulated 3/8”’

(under J301)

HWO18 Screw, 6-32 x 7/16’’ Torx

HW104 Bottom shield rubber bumper
HW105 Bot shld sq thin rubber pad
HW151 Screw, No.4 hi-lo (spkr mtg)

J 300
J 301
J 302

J 303
J 304
J 306

L 301
L 401
L 402
L 403
L 404
L 405
L 406
L 407
L 408
L 501
L 502
L 503
L 700
L 701
L 710
L 711
L 720
L 721

L 740 .

L 741
L 800
L 870

Antenna connector assembly
Speaker jack,

3.6 mm

Power connector assembly

includes:

Connector terminal

Connector body, dual
Modular 8-pin mic jack
Connector, 18-pin ribbon
Connector, 2-pin female

1-1/2T ferrite choke
6.5T coil 22 AWG
1.0 uH +20% choke
2.5T coil 22 AWG
2.5T coil 22 AWG
1.5T coil 22 AWG
1.0 uH +20% choke
1.0 uH +20% choke
1-1/2T coil 22 AWG
5.5T coil 26 AWG
6.5T coil 22 AWG
5.5T coil 26 AWG

27 uH +5%
27 uH +5%
27 uH +5%
27 uH +£5%
27 uH +5%
27 uH £5%
27 WH +5%

.030 yuH +5% inductor smd

inductor smd
inductor smd
inductor smd
inductor smd
inductor smd
inductor smd

inductor smd

6.8 uH +20% choke
2.2 yH +20% choke

560-9079-028
596-9119-028
575-0006-010
575-0006-014
537-5001-005
575-9606-148
018-1134-135
596-4504-008
537-5001-005
596-9047-012

575-1006-014
018-1134-135
018-1134-136
575-5644-008

023-8600-040
515-2001-011
023-8610-051

515-9033-006
515-9033-012
515-2006-040
515-5012-018
515-9031-281

517-2005-003
542-0010-065
542-3513-109
542-0010-025
542-0010-025
542-0010-015
542-3513-109
542-3513-109
542-0010-015
542-0001-055
542-0010-065
542-0001-055
542-9000-278
542-9000-278
542-9000-278
542-9000-278
542-9000-278
542-9000-278
542-9000-278
542-9000-307
542-3513-689
542-3513-229
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LS301 Speaker, 3°* x 2°> SW 4 ohm 589-1015-004 Q 602 PNP 80V 7A amp T0-220 576-0002-021
Q 700 Silicon N-chan JFET 576-0006-019
MPOO1 Stand off 013-1188-007 Q 730 NPN amplifier 576-0003-658
MPO002 Shield, top (over VCO cavity)  017-2224-107 Q 740 RF amp/switch 576-0003-659
MP002 LED holder (DS2, DS3) 032-0791-210 Q 820 NPN low-noise amp SOT-23 576-0001-300
MPO004 Regulator clip (U301, etc.) 017-2224-110 Q 821 NPN low-noise amp SOT-23 576-0001-300
MPO005 Knob (on-off/vol) 032-0791-095 Q 822 PNP low-noise amp SOT-23 576-0003-650
MPO10 Bottom shield (cast) 015-0920-118 Q 823 PNP low-noise amp SOT-23 576-0003-650
MP102 Speaker cavity gasket 018-1134-121 Q 840 NPN Darlington amp SOT-23 576-0007-011
MP103 Bottom cover damper 018-1134-133 Q 842 PNP low-noise amp SOT-23 576-0003-657
MP112 Speaker cavity gasket 018-1134-120 Q 880 PNP low-noise amp 576-0003-657
MP113 Top cover damper 018-1134-132 Q 900 NPN amplifier SOT-23 576-0003-658
MP150 Front panel (plastic) 032-0791-090 Q 930 NPN low-noise amp 576-0003-628
MP151 Lens, front panel 032-0791-122 Q 940 NPN low-noise amp 576-0003-628
MP153 Bracket, speaker w/bend 017-2224-125
MP154 Gasket, speaker cavity 018-1134-130 R 001 20k ohm +5% 1/8W smd 569-0115-203
MP155 Bracket, speaker w/o bend 017-2224-126 R 002 20k ohm +5% 1/8W smd 569-0115-203
MP156 Gasket (between spkr/frt pnl) 018-1134-155 R 003 560k ohm_iS% 1/8W smd 569-0115-564
R 004 10k ohm +5% 1/8W smd 569-0115-103
R 005 750k ohm +5% 1/8W smd 569-0115-754
NP150 Nameplate, Johnson 559-0039-026 R 006 20k ohm +5% 1/8W smd 569-0115-203
R 007 180k ohm +5% 1/8W smd 569-0115-184
R 008 100k ohm £5% 1/8W smd 569-0115-104
P 002 Connector, 14-pin male 515-9031-437 R 009 330 ohm +5% 1/8W smd 569-0115-331
P 306 Connector, 2-pin male 515-9031-201 R 011 10k ohm +5% 1/8W smd 569-0115-103
' R 012 6.8k ohm +5% 1/8W smd 569-0115-682
R 013 300k ohm trimmer 562-0122-304
PCO01 PC board, main 035-8640-010 R 014 68k ohm +5% 1/8W smd 569-0115-683
PC020 PC board, audio/logic 035-8600-020 R 015 330k ohm +5% 1/8W smd 569-0115-334
PC700 - Ceramic substrat (VCO) 023-8640-065 R 016 330k ohm +5% 1/8W smd 569-0115-334
R 017 100k ohm £5% 1/8W smd 569-0115-104
R 018 47k ohm +5% 1/8W smd 569-0115-473
Q 001 NPN amplifier SOT-23 576-0003-658 R 019 680 ohm +5% 1/8W smd 569-0115-681
Q 002 NPN amplifier SOT-23 576-0003-658 R 020 1k ohm +5% 1/8W smd 569-0115-102
Q 003 NPN amplifier SOT-23 576-0003-658 R 021 150k ohm +5% 1/8W smd 569-0115-154
Q 004 - NPN amplifier SOT-23 . 576-0003-658 R 022 100k ohm +5% 1/8W smd 569-0115-104
Q 005 PNP low-noise amp SOT-23 576-0003-657 R 023 4.7k ohm +5% 1/8W smd 569-0115-472
Q 007 N-channel MOSFET 576-0006-107 R 024 430k ohm +5% 1/8W smd 569-0115-434
Q 008 NPN amplifier SOT-23 576-0003-658 R 025 82k ohm +5% 1/8W smd 569-0115-823
Q 009 NPN amplifier SOT-23 576-0003-658 R 026 100k ohm +5% 1/8W smd 569-0115-104
Q 200 NPN amplifier SOT-23 576-0003-658 R 027 100k ohm +5% 1/8W smd 569-0115-104
Q 201 NPN low-noise RF amp 576-0003-610 R 028 47k ohm +5% 1/8W smd 569-0115-473
Q 202 NPN high freq amp SOT-23 576-0003-628 R 029 16k ohm £5% 1/8W smd 569-0115-163
Q 203 N-channel JFET SOT-23 576-0006-019 R 030 10k ohm +5% 1/8W smd 569-0115-103
Q 204 NPN amplifier SOT-23 576-0003-658 R 031 56k ohm +5% 1/8W smd 569-0115-563
Q 205 NPN VHF/UHF amp SOT-23 576-0003-634 R 032 56k ohm £5% 1/8W smd 569-0115-563
Q 301 PNP 80V 7A amp T0-220 576-0002-021 R 033 150k ohm +5% 1/8W smd 569-0115-154
Q 302 PNP 80V 7A amp T0-220 576-0002-021 R 034 47k ohm +5% 1/8W smd 569-0115-473
Q 303 P-channel 50V 1.1A MOSFET  576-0006-111 R 035 22k ohm +5% 1/8W smd 569-0115-223
Q 304 P-channel 50V 1.1A MOSFET  576-0006-111 R 036 300k ohm trimmer 562-0121-304
Q 402 NPN high freq amp SOT-23 576-0003-628 R 037 270k ohm +5% 1/8W smd 569-0115-274
Q 403 NPN VHF amplifier 576-0003-660 R 038 68k ohm +5% 1/8W smd 569-0115-683
Q 404 NPN 750 mW 800 MHz amp 576-0004-098 R 039 100k ohm +5% 1/8W smd 569-0115-104
Q 601 NPN amplifier SOT-23 576-0003-658 R 040 680 ohm +5% 1/8W smd 569-0115-681
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R 041 1k ohm +5% 1/8W smd 569-0115-102 R 098 220 ohm +5% 1/8W smd 569-0115-221
R 042 100k ohm +5% 1/8W smd 569-0115-104 R 099 220 ohm +5% 1/8W smd 569-0115-221
R 043 620 ohm +5% 1/8W smd 569-0115-621 R 100 220 ohm +5% 1/8W smd 569-0115-221
R 044 620 ohm £5% 1/8W smd 569-0115-621 R 101 22k ohm +5% 1/8W smd 569-0115-223
R 045 20k ohm +5% 1/8W smd 569-0115-203 R 102 47k ohm +5% 1/8W smd 569-0115-473
R 046 130k ohm +5% 1/8W smd 569-0115-134 R 103 220 ohm +5% 1/8W smd 569-0115-221
R 047 5.6k ohm +5% 1/8W smd 569-0115-562 R 104 1.2k ohm +5% 1/8W smd 569-0115-122
R 048 470k ohm +5% 1/8W smd 569-0115-474 R 105 1k ohm +5% 1/8W smd 569-0115-102
R 049 16k ohm +5% 1/8W smd 569-0115-163 R 106 220 ohm +5% 1/8W smd 569-0115-221
R 050 300k ohm trimmer 562-0121-304 R 107 4.7k ohm +5% 1/8W smd 569-0115-472
R 051 68k ohm +5% 1/8W smd 569-0115-683 R 108 4.7k ohm +5% 1/8W smd 569-0115-472
R 052 100k ohm +5% 1/8W smd 569-0115-104 R 109 4.7k ohm +5% 1/8W smd 569-0115-472
R 053 27k ohm +5% 1/8W smd 569-0115-273 R 110 10k ohm +5% 1/8W smd 569-0115-103
R 056 1k ohm +5% 1/8W smd 569-0115-102 R 112 10k ohm +5% 1/8W smd 569-0115-103
R 057 10k ohm +5% 1/8W smd 569-0115-103 R 113 10k ohm +5% 1/8W smd 569-0115-103
R 058 100k ohm +5% 1/8W smd 569-0115-104 R 114 1.3k ohm +5% 1/8W smd 569-0115-132
R 059 1k ohm +5% 1/8W smd 569-0115-102 R 115 100k ohm +5% 1/8W smd 569-0115-104
R 060 10k ohm +5% 1/8W smd 569-0115-103 R 116 100k ohm +5% 1/8W smd 569-0115-104
R 061 100k ohm +5% 1/8W smd 569-0115-104 R 200 10k ohm +5% 1/8W smd 569-0115-103
R 062 100k ohm +5% 1/8W smd 569-0115-104 R 201 12k ohm +5% 1/8W smd 569-0115-123
R 063 10k ohm +5% 1/8W smd 569-0115-103 R 202 2k ohm 4+5% 1/8W smd 569-0115-202
R 065 1k ohm +5% 1/8W smd 569-0115-102 R 203 200 ohm +5% 1/8W smd 569-0115-201
R 066 82k ohm +5% 1/8W smd 569-0115-823 R 204 220 ohm +5% 1/8W smd 569-0115-221
R 067 82k ohm +5% 1/8W smd 569-0115-823 R 205 12k ohm +5% 1/8W smd 569-0115-123
R 068 68k ohm +£5% 1/8W smd 569-0115-683 R 206 2.2k ohm +5% 1/8W smd 569-0115-222
R 069 68k ohm +5% 1/8W smd 569-0115-683 R 207 10k ohm +5% 1/8W smd 569-0115-103
R 070 1.5k ohm +5% 1/8W smd 569-0115-152 R 208 1k ohm +5% 1/8W smd 569-0115-102
R 071 47k ohm £+5% 1/8W smd 569-0115-473 R 209 1.5k ohm +5% 1/8W smd 569-0115-152
R 072 1k ohm £5% 1/8W smd 569-0115-102 R 210 5.1k ohm +5% 1/8W smd 569-0115-512
R 073 10k ohm +5% 1/8W smd 569-0115-103 R 211 10 ohm +5% 1/8W smd 569-0115-100
R 074 10k ohm £5% 1/8W smd 569-0115-103 R 212 15k ohm +5% 1/8W smd 569-0115-153
R 075 10k ohm £5% 1/8W smd 569-0115-103 R 213 4.7k ohm +5% 1/8W smd 569-0115-472
R 076 10k ohm +5% 1/8W smd 569-0115-103 R 214 1k ohm +5% 1/8W smd 569-0115-102
R 077 4.7k ohm +5% 1/8W smd 569-0115-472 R 215 1k ohm +5% 1/8W smd 569-0115-102
R 078 47k ohm +5% 1/8W smd 569-0115-473 R 216 4.7k ohm +5% 1/8W smd 569-0115-472
R 079 2.2k ohm +5% 1/8W smd 569-0115-222 R 217 1.5k ohm +5% 1/8W smd 569-0115-152
R 080 47k ohm £5% 1/8W smd 569-0115-473 R 218 470k ohm +5% 1/8W smd 569-0115-474
R 081 4.7k ohm +5% 1/8W smd 569-0115-472 R 219 100k ohm +5% 1/8W smd 569-0115-104
R 082 4.7k ohm +5% 1/8W smd 569-0115-472 R 220 18k ohm +5% 1/8W smd 569-0115-183
R 083 47k ohm £5% 1/8W smd 569-0115-473 R 221 47k ohm +5% 1/8W smd 569-0115-473
R 084 [.0M ohm 45% 1/8W smd 569-0115-105 R 222 820 ohm +5% 1/8W smd 569-0115-821
R 085 39k ohm +5% 1/8W smd 569-0115-393 R 225 270 ohm +5% 1/8W smd 569-0115-271
R 086 1.0M ohm +5% 1/8W smd 569-0115-105 R 226 150k ohm +5% 1/8W smd 569-0115-154
R 087 470k ohm +5% 1/8W smd 569-0115-474 R 227 200 ohm +5% 1/8W smd 569-0115-201
R 088 1.0M ohm +5% 1/8W smd 569-0115-105 R 301 5.6k ohm +5% 1/8W smd 569-0115-562
R 089 1.0M ohm +5% 1/8W smd 569-0115-105 R 302 10k ohm +5% 1/8W smd 569-0115-103
R 090 220k ohm +5% 1/8W smd 569-0115-224 R 304 1k ohm +5% 1/8W smd 569-0115-102
R 091 470 ohm +5% 1/8W smd 569-0115-471 R 305 1k ohm +5% 1/8W smd 569-0115-102
R 092 470 ohm +5% 1/8W smd 569-0115-471 R 307 1.8k ohm £5% 1/8W smd 569-0115-182
R 093 470 ohm +5% 1/8W smd 569-0115-471 R 308 2.2k ohm +5% 1/8W smd 569-0115-222
R 094 220 ohm +5% 1/8W smd 569-0115-221 R 309 2.7 ohm £+5% 1/8W smd 569-0115-279
R 095 220 ohm +5% 1/8W smd 569-0115-221 R 310 300 ohm £5% 1/8W smd 569-0115-301
R 096 220 ohm +5% 1/8W smd 569-0115-221 R 311 10 ohm +5% 1/8W smd 569-0115-100
R 097 220 ohm +5% 1/8W smd 569-0115-221 R312 10k ohm pot/dual sw 562-0018-071
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R 313 1.5k ohm +5% 1/8W smd 569-0115-152 R 823 15k ohm +5% 1/8W smd 569-0115-153
R 314 10 ohm +5% 1/8W smd 569-0115-100 R 824 3k ohm +5% 1/8W smd 569-0115-302
R 315 1.5k ohm +5% 1/8W smd 569-0115-152 R 825 3k ohm +5% 1/8W smd 569-0115-302
R 400 680 ohm +5% 1/8W smd 569-0115-681 R 826 150 ohm +5% 1/8W smd 569-0115-151
R 401 240 ohm +5% 1/8W smd 569-0115-241 R 827 150 ohm +5% 1/8W smd 569-0115-151
R 402 1k ohm +5% 1/8W smd 569-0115-102 R 830 56k ohm +5% 1/8W smd 569-0115-563
R 403 1k ohm +5% 1/8W smd 569-0115-102 R 831 100k ohm 4+5% 1/8W smd 569-0115-104
R 404 10 ohm +5% 1/8W smd 569-0115-100 R 840 1.0M ohm +5% 1/8W smd 569-0115-105
R 405 68 ohm +5% 1/8W smd 569-0115-680 R 841 100 ohm +5% 1/8W smd 569-0115-101
R 410 270 ohm +5% 1/8W smd 569-0115-271 R 842 27k ohm +5% 1/8W smd 569-0115-273
R 411 1.5k ohm +5% 1/8W smd 569-0115-152 R 843 2k ohm +5% 1/8W smd 569-0115-202
R 412 680 ohm +5% 1/8W smd 569-0115-681 R 844 1k ohm +5% 1/8W smd 569-0115-102
R 413 10 ohm +5% 1/8W smd 569-0115-100 R 850 10k ohm trimmer 562-0121-103
R 414 10 ohm +5% 1/8W smd 569-0115-100 R 851 100k ohm +5% 1/8W smd 569-0115-104
R 415 68 ohm +5% 1/8W smd 569-0115-680 R 852 10k ohm +5% 1/8W smd 569-0115-103
R 416 1k ohm +5% 1/8W smd 569-0513-102 R 853 47k ohm +5% 1/8W smd 569-0115-473
R 417 20 ohm +5% 1/8W smd 569-0115-200 R 880 4.7k ohm +5% 1/8W smd 569-0115-472
R 418 20 ohm +5% 1/8W smd 569-0115-200 R 881 4.7k ohm +5% 1/8W smd 569-0115-472
R 501 51 ohm +5% 1/8W smd 569-0115-510 R 882 10k ohm +5% 1/8W smd 569-0115-103
R 502 51 ohm +5% 1/8W smd 569-0115-510 R 883 1k ohm +5% 1/8W smd 569-0115-102
R 503 51 ohm +5% 1/8W smd 569-0115-510 R 900 10 ohm +5% 1/8W smd 569-0115-100
R 504 51 ohm +5% 1/8W smd 569-0115-510 R 901 2k ohm +5% 1/8W smd 569-0115-202
R 505 10k ohm +5% 1/8W smd 569-0115-103 R 920 16 ohm +5% 1/8W smd 569-0115-160
R 601 .1 ohm 2W wirewound 569-2004-108 R 921 16 ohm +5% 1/8W smd 569-0115-160
R 602 5.76k ohm +1% 1/8W smd 569-0111-374 R 922 16 ohm +5% 1/8W smd 569-0115-160
R 603 4.99k ohm +1% 1/8W smd 569-0111-368 R 931 4.7k ohm +5% 1/8W smd 569-0115-472
R 604 2.7k ohm +5% 1/8W smd 569-0115-272 R 932 10 ohm +5% 1/8W smd 569-0115-100
R 605 6.81k ohm +1% 1/8W smd 569-0111-381 R 933 1.5k ohm +5% 1/8W smd 569-0115-152
R 606 4.99k ohm +1% 1/8W smd 569-0111-368 R 934 75 ohm +5% 1/8W smd 569-0115-750
R 607 47k ohm +5% 1/8W smd - 569-0115-473 R 935 470 ohm +5% 1/8W smd 510-0115-471
R 610 10k ohm +5% 1/8W smd 569-0115-103 R 941 4.7k ohm +5% 1/8W smd 569-0115-472
R 611 10k ohm trimmer 562-0121-103 R 942 10 ohm +5% 1/8W smd 569-0115-100
R 612 20k ohm +5% 1/8W smd 569-0115-203 R 943 1.5k ohm +5% 1/8W smd 569-0115-152
R 613 1.8k ohm +5% 1/8W smd 569-0115-182 R 944 75 ohm +5% 1/8W smd 569-0115-750
R 614 180k ohm +5% 1/8W smd 569-0115-184 ‘R 945 470 ohm +5% 1/8W smd 510-0115-471
R 615 1k ohm +5% 1/8W smd 569-0115-102 R 950 10 ohm +5% 1/8W smd 569-0115-100
R 616 180 ohm +10% 1/2W carb comp 569-1504-181 .
R 617 100 ohm +10% 1/2W carb comg 569-1504-101 RT201 Thermistor 569-3001-001
R 710 100k ohm +5% 1/8W smd 569-0115-104
R 730 750 ohm +5% 1/8W smd 569-0115-751 2 ggé :ZZ Egg
R 731 75 ohm +5% 1/8W smd 569-0115-750
R 73251 ohm £5% 1/8W smd 269-0115-510 T 200 10mm 45 IF MHz transformer ~ 592-5015-026
R 740 180 ohm +5% 1/8W smd 569-0115-181

T 201 10mm 45 IF MHz transformer  592-5015-026
R 741 390 ohm +5% 1/8W smd 569-0115-391

T 202 10mm 27 MHz autotransformer 592-5015-005
R 742 1k ohm +5% 1/8W smd 569-0115-102

T 203 10mm 10.7 MHz IF transformer 592-5013-012
R 801 100 ohm +5% 1/8W smd 569-0115-101

T 204 10mm 10.7 MHz IF transformer 592-5013-012
R 802 68 ohm £5% 1/8W smd 269-0115-680 T 205 7mm 455 kHz ceramic disc coil 592-5022-005
R 803 100 ohm +5% 1/8W smd 569-0115-101
R 804 2.2k ohm +5% 1/8W smd 569-0115-222
R 805 15k ohm +5% 1/8W smd 569-0115-153 U 001 Op amp (quad) 224 544-2020-014
R 806 12k ohm +5% 1/8W smd 569-0115-123 U 002 Op amp (dual) 532 544-2019-004
R 820 100k ohm +5% 1/8W smd 569-0115-104 U 003 Op amp (quad) 224 544-2020-014
R 821 100k ohm +5% 1/8W smd 569-0115-104 U 004 Op amp (quad) 224 544-2020-014
R 822 47k ohm +5% 1/8W smd 569-0115-473 U 005 Buffer (hex) 74C906 544-3716-906



PARTS LIST (CONT.)

SYMBOL DESCRIPTION PART SYMBOL DESCRIPTION PART
NUMBER NUMBER NUMBER NUMBER
U 006 Analog switch (quad) 4066 544-3016-066 HW207 Screw, 1/4-20 x 9/16”* dogpt (2) 575-9005-018
U 007 Exclusive OR (quad) 4070 544-3016-070 HW208 Screw, 1/4-20 x 3/8" (2) 575-1914-012
U 008 NOR, 2-input (quad) 4001 544-3016-001 HW209 Washer (2) 018-0822-001
U 009 Driver, LED BCD/7-seg 4511  544-2027-011 HW210 Screw, 4-40 x 3/87 (1) 575-0604-012
U 010 EEPROM 2048 x 8 serial 24C16 544-5001-408
U 011 Microprocessor, w/software 8052 023-9998-168 MP201 HD mic clip 023-3514-001
(for 8640)
Microcomputer, w/software 8052 023-9998-169 P 101 Pow connector housing, dual 515-9033-012
(for 8644)
U 012 Reset controller 7705 544-2012-001 W 101 Wire, 12 AWG stranded red 597-7021-202
U 013 Op amp (dual) 532 544-2019-004 W 103 Wire, 12 AWG stranded blue 597-7021-206
U 201 FM IF system 3361 544-2026-007
U 300 Op amp (dual) 2904 544-2019-003 DC POWER CABLE ASSEMBLY
U 301 Amp, audio 10W TDA2003 544-2006-015 PART NO. 023-4143-010
U 302 Regulator, 5V T0-220 7805 544-2003-016
U 501 18W 870-950 MHz power 544-4001-029 EPOO?’ Contact 14-16 AWG 534-1004-037
module EP101 Ring terminal 12-10 AWG 586-0007-010
U 601  Op amp (dual) 3358 544-2019-001 EP103 Power connector contact 515-9033-006
U 801 Prescaler,div by 128/129 MB501 544-3954-017
U 802 Synthesizer, ser input 45158 544-3014-158 F 101 Fuse 15A 32V FB AGC 534-0003-038
W 007 Flex cable, 18-conductor 5’ 597-0016-014 .
X 001 IC socket, 10-pin 515-5008-250 MPO001 Fuseholder body 534-1004-031
X 011 IC socket, 40-pin 515-5008-019 MPO002 Fuseholder knqb 534-1004-032
MPQ003 Fuseholder spring 534-1004-035
Y 001 Crystal, 11.0590 MHz 521-0011-059
Y 201 Crystal, 10.245 MHz 519-0009-002 P 101 Power connector, dual 515-9033-012
Y 800 TCXO, 17.150 MHz 1.5 PPM  518-7017-153
Z 200 Ceramic 938 MHz 6-pole filter  532-2006-010 W 101 Wire 12 AWG blue 597-7021-206
Z 201 45 MHz 2-pole crystal filter 532-0020-001 W 102 Wire 12 AWG red 597-7021-202
Z 202 Crystal filter, 10.7 MHz 4-pole  532-0006-004
Z 203 Ceramic filter, 455 kHz 532-2004-006 HORN CABLE KIT
DC POWER CABLE AND HARDWARE KIT PART NO. 023-8610-916
PART NO. 023-4144-410/-422 EP001 Contact, fuse 20-16 AWG 586-9004-001
EP002 Connector, tap 18-22 AWG 515-9005-007
EP001 Spade terminal, #6 crimp 586-0003-034
EP101 Power connector contact (2) 515-9033-006 F 001 Fuse 1A 250V FB AGC 534-0003-020
EP104 Ring term, #10 12-10 AWG 586-0007-010 F 002 Fuse 1A 250V FB AGC 534-0003-020
EP105 Ring term, 3/8” 8-12 AWG 586-0007-022 .
F 201 Fuse kit, 15A and 7A 534-0003-100 HWOOL Strain reief 574-0003-010
FH101 Fuseholder assembly J 001 Connector (mates w/P2 on A/L  515-9031-231
includes: board)
Body 534-1004-031
Knob w/washer 534-1004-032 MPOO1 Fuseholder body 534-1004-031
Contact, 14-16 AWG 534-1004-037 MPO002 Fuseholder knob 534-1004-032
Spring 534-1004-035 MPOQ03 Fuseholder spring 534-1004-035
HW201 Screw, 4-24 x 1/4>° (3) 575-3604-008
HW202 Screw, 4-20 x 5/8"" (3) 575-5604-020 P 000 Connector, 14-pin 515-9031-437
HW?203 Screw, 10-24 x 7/16 (4) 575-8911-014 P 001 Connector, 2-pos in-line 515-9032-302
HW204 Self-drilling screw (2) 575-9077-565 P 002 Connector, 2-pos in-line 515-9032-302
HW?205 Splice, butt insulated (1) 586-9008-061
HW206 Washer; flat #10(4) 596-2410-014 Q-007--N-channel-MOSFET 576-0006-107
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PARTS LIST (CONT.)

SYNBOL DESCRIPTION PART SYMBOL DESCRIPTION PART
NUMBER NUMBER NUMBER NUMBER
AMPLIFIED DYNAMIC MICROPHONE MP000 Mounting bracket (black) 032-0760-004
PART NO. 250-0740-300 MPO00 Tri knob 10-32 547-0016-004

MP0O1 Case front (black) 032-0758-004

C 001
C 002

EPOO01
EPO02
EPG04

HW001
HW 002
HW 004

MK001

MPO01
MPQO02
MPO03
MPO04
MPOO05
MPO06
MPOO07
MPO08
MPO09
MPOI10
MPOLI1
MPO12

NPOO!
PCOO1
Q 001

R 001
R 002

S 001

A 001

HWO000
HWO001
HWO003
HWO0O05

3.3 uF 20V tantalum chip

220 pF £5% NPO 50V cer chip

Contact .038"" diameter
Mic cord w/mod connector
Terminal (on hanger)

Screw 4-20 x 3/8
Screw 4-20 x 5/16
Screw 2-56 x 3/8

Dynamic mic cartridge

Case front black

Case back black
Actuator black
Cartridge gasket

Blast filter

Switch bracket
Hanger button

Crimp retainer
Rubber bumper
Backing plate

Strain relief, mic cord
Shim support, rubber bumper

Nameplate
PC board, amplifier
NPN amplifier SOT-23

51k ohm +5% 1/8W chip
18 ohm £5% 1/8W chip

Leaf switch SPST

510-2606-339
510-3602-221

586-9008-100
597-2002-111

022-0069-011 -

575-5604-012
575-5604-010

575-1602-012

589-1011-003

032-0426-100
032-0427-100
032-0428-050
032-0429-075
018-1033-001
017-1885-030
013-1216-005
017-2222-005
018-0798-009
015-0876-026
032-0429-085
017-2222-007

559-0039-025

035-0441-020

576-0003-631

569-0115-513
569-0115-180

583-1004-031

15 WATT SPEAKER (BLACK)
PART NO. 250-0151-005

Strain relief (near spkr plug)

Screw, self-drilling

Strain relief (in case back)
Screw, 4-20 x ' pan head
Foam gasket

HWO006 Retaining washer

L.S001

Speaker, 5’ 15W 3.2-ohm

023-3784-010

575-9077-543
574-0003-008
575-5604-016
018-1126-001
596-9210-012

589-1016-001

8-8

MPO002

NPO0O1

P 001

W 001

A 001

C 001
C 002
C 003
C 004
C 005
C 006
C 007
C 008

CROO1

HW101
HW112

J 101
I 102
J 103

J 104

MP102
MP103
MP107

NP100

P 103
P 104

PC100

U 001
U 002
U 003
U 004
U 005

Case back (black)
Overlay, speaker front
Miniature phone plug

Cable, 2-cond 18 AWG

032-0759-004

559-0072-010

515-0020-003

597-2006-100

REMOTE PROGRAMMING

INTERFACE (RPI)

PART NO. 023-5800-000

Interface cable (RPI-adapter)

10 uF 25V electrolytic

10 uF 25V electrolytic

.1 uF £20% 25V Z5U ax cer
10 uF 25V eclectrolytic

.1 uF £20% 25V 75U ax cer
10 uF 25V electrolytic

.1 uF +£20% 25V 75U ax cer
470 uF 16V electrolytic

1N4448 silicon diode

Extruded chassis
Polarizing key

Connector, female 25-pin
Connector, 10-pin

2-pin header

2-pin header

End plate (J102)
End plate (J101)
Spacer, 4-40 hex male/fem

Nameplate

Shorting socket
Shorting socket

RPI PC board

Line receiver (quad) 1489
Line driver (quad) 1488
Voltage converter 7660
Regulator 5V 100 mA 78L05
Regulator 9V 100 mA 78L.09

023-5800-011

510-4325-100
510-4325-100
510-3546-104
510-4325-100
510-3546-104
510-4325-100
510-3546-104
510-4316-471

523-1500-883

014-0777-020
515-7109-010

515-0506-010
515-7104-005
515-7100-002
515-7100-002

017-2206-010
017-2206-015
013-1160-103

559-3370-001

515-5010-001
515-5010-001

035-5800-001

544-2023-006
544-2023-007
544-2019-060
544-2003-039
544-2003-014



SYMBOL

NUMBER

DESCRIPTION

PARTS LIST (CONT.)

PART
NUMBER

SYMBOL
NUMBER

DESCRIPTION

PART
NUMBER

CRO01

HWO001
HWO002

J 001
J 002

MP001
MP002

PC001

R 001

S 001

W 001

RPI INTERFACE MODULE
PART NO. 023-8610-901

LED, green

Extruded chassis
Polarizing key

Connector, 10-pin
Connector, modular 8-pin

End plate (JOO1)
End plate, switch side

PC board, interface
1.0k ohm +5% 1/4W CF
Slide switch SPDT

Cable, modular 8-cond

549-4001-037

014-0777-020
515-7109-010

515-7104-005
515-2006-040

017-2206-010
017-2206-020

035-8610-901
569-0513-102
583-3012-001

597-2002-200

89
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CHIP COMPONENT
IDENTIFICATION

CHIP RESISTORS

The value of chip resistors is indicated by a number
printed on the resistor. A three-digit number is used to
identify +5% and +10% resistors, and a four-digit
number is used to identify 4 1% resistors. Refer to the
following information.

+5% and +10% Resistors (PN 510-0115-xxx)

The three digit number used to identify +5% and
+10% resistors corresponds to the last three digits of
the Johnson part number. This number is derived as
shown below. For example, ‘273"’ indicates a 27,000
(27k) ohm resistor and ‘339"’ indicates a 3.3 ohm
resistor.

X X X
Value in ohms | T T { Multiplier
0=0
1 =10
2 = 100
3 = 1000
4 = 10,000
5 = 100,000
6 = 1,000,000
7 = 10,000,000
8 = .01
9 =.1

+1% Resistors (PN 510-0111-xxx)

Some resistors with a +1% tolerance are identified by
a four-digit number and others may not have a marking.
When identified with a four-digit number, the first three
digits are the value and the fourth digit is the multiplier.
For example, ‘5761’ indicates a 5.76k ohm resistor.

CHIP CAPACITORS (CERAMIC AND
TANTALUM)

Ceramic Chip Capacitors (PN 510-36xx-xxx)

Ceramic chip capacitors are identified using either an
American or Japanese EIA standard. The American
standard uses a single letter or number to indicate the
value and the color of this letter or number to indicate
the multiplier. The Japanese standard uses a letter to in-
dicate the value followed by a number to indicate the
multiplier. The values for both standards are shown in
Table 1. For example, if there is a single black ‘“‘E’’ on
a capacitor, it uses the American standard and its value
is 15 pF. This same value is identified with the Japanese
standard by ‘““E1°°.

The Japanese standard may also utilize a bar code to
indicate the temperature coefficient. The following coef-
ficients are indicated by this bar code. For example,
““A2’’ indicates a 100 pF NPO capacitor.

X X = NPO X X = N150 X X = N220
X X = N330 X X = N470 X X = N750
IX X = X7R

Tantalum Chip Capacitors (PN 510-26xx-xxx)

Tantalum chip capacitor identification varies with ven-
dor and the physical size of the capacitor. The positive
(+) end is usually indicated by a colored band or bev-
eled edge. The value and voltage may be indicated by
printing it on the capacitor or by using a special code.



TABLE 1
CERAMIC CHIP
CAPACITOR IDENTIFICATION

American EIA Standard

Value

(pF)

10
11
12
13
15
16
18
20
22
24
27
30
33
36
39
43
47
51
56
62
68
75
82
91

First
Letter/Number

CUPONNRYE<LTAINTOZE R =~ I mT AW >

Letter/Number
Color Multiplier

Orange 0.1

Black 1

Green 10

Blue 100

Violet 1000 -

Red 10,000

Japanese EIA Standard

First Value
Letter/Number (pF)

1.0
1.1
1.2
1.3
1.5
1.6
1.8
2.0
2.2
24
2.7
3.0
3.3
3.6
3.9
4.3
4.7
5.1
5.6
6.2
6.8
7.5
8.2
9.1

NHXE<CHrAOUZZrR«IQHmmIaw >

Second

Number Multiplier
1
10
100
1000
10,000
100,000

7N hrhwWwN=O

CHIP INDUCTORS (PN 542-9000-xxx)

Three colored dots are used to indicate the value of
chip inductors. The two dots on the left side indicate the
first and second digits of the value in nanohenries, and
the single dot on the right side indicates the multiplier
(refer to Table 2). For example, brown, black, and red
dots indicate a value of 10 nH x 100 which is 1000 nH
(1.0 uH). The last three digits of the part number are
also the value and multiplier. The multiplier digits are
shown in Table 2.

TABLE 2
CHIP INDUCTOR IDENTIFICATION

g ]
[ . :B ‘Multiplier

Color  1st Digit 2nd Digit (Last PN Digit)

Black 0 0 1)
Brown 1 1 10 (8)

Red 2 2 100 (9)
Orange 3 3 1000 (0)
Yellow 4 4 10,000 (1)
Green 5 5 100,000 (2)
Blue 6 6 .- -
Violet 7 7 - - -
Gray 8 8 - - - -
White 9 9 0.1 (6)

CHIP TRANSISTORS AND DIODES

Surface mounted transistors and diodes are identified
by a special number that is shown in the table on the
first page of the schematic diagram and component
layout section.




SCHEMATIC DIAGRAMS AND COMPONENT LAYOUTS

SECTION 9

TRANSISTOR AND DIODE
REFERENCE TABLE

Part Number

576-0001-300
576-0002-021
576-0003-610
576-0003-611
576-0003-628
576-0003-631
576-0003-634
576-0003-650
576-0003-657
576-0003-658
576-0003-659
576-0003-660
576-0004-098
576-0006-019
576-0006-107
576-0007-011

TRANSISTORS

Basing Diagram

W I U p WL WwWwWwWwNEF—~W

Number on schematic

523-1504-001
523-1504-002
523-1504-012
523-1504-018
523-1504-023

DIODES

Identification

IR
02
7X
R22
1A
3B
2A
1A
7C
3660

6T
6107
IN-FF

4D
5A
A2
S1

A7

TRANSISTORS

(Bottom View Unless Otherwise Specified)

TOP
VIEW

B ] [

INTEGRATED CIRCUITS

J

7 END
VIEW

TYPICAL PIN NUMBERING

16 9

g2 o0 oo s e

E

[]

B

5

TOP
VIEW

TOP VIEW

| g g gy

! 8

TOP
VIEW

LI

G S

TOP
VIEW




TRANSCEIVER TOP VIEW
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DYNAMIC MICROPHONE SCHEMATIC
(Part No. 250-0740-300)



TRANSMITTER RECEIVER SYNTHESIZER AUDIO/LOGIC
i BOARD
« o z 5 o ; J304 w7
z o x 2 L 2 0 o H Z z 540 ¢ 5 0 x i
E g 2 2 F 2o e 2 o= 2 g D%z ¥ T2 ogos : T 2 | DATA
=4 > . w > »x X > b3 " > D a 1 = u > > x Z — << | |
4 o 0 x o x x d *x - @ 4 g N N T g b - W 0 O i “ 0 | CLOCK
: i
| |
J300 Y44 4040F O N W V ¥ A VY AL A A A A A \ | 13 i ENABLE
T - | |
| | ) GND
ANTENNA : | #+ | ! f
JACK i | |
i | 10 l TX AUDIO
: 9 | SQ OUTPUT
L 8 \ RX AUDIO/DATA
| |
AUDIO PA | |
. | ; )
?Epam @ VOLUME 7 ¥ rx auni0
g Y2503 el ADJ b R3I2 Rais | |
J301 504 1.4V / 10k 1.5k
608 Loy .047 10" |I t
EXTERNAL 1600 _ch.os < ‘ |
SPEAKER R310 YRR | |
TRANSMIT 300 R l |
3094
SWITCH 2.7 3e9V RK’V;Ei oISV RMS SYSTEM | |
J306 P306 023(?22‘ 9V TX €310 fow out ow oum) 3302: :
L8301 ] _OV RX Nt 0e83V | 17 NT
e BT T : e
3 OHMS R3lI
T.o /}7|o : :
7 R313 ‘ |\
R30I ! | 14 &—r—]T/R
5.6k 1.5k | i
| |
9V I———ii | ‘ ;
SOURCE REGULATOR S?’(OT oz ; L |
oFF7ON (3 22 7 Teo | !
POWER JACK SWITCH 13.6V ll :
Q303
J3oez EP300 @301 l \
L
N ] % 13,6V -301 - 5';’6 X R304 2021 9V . j 1 <¢is : ov
3.6V ! - C300 Fg/OR302 $R302 @— o 2.9V rR3o7 tlczos  5Y REGULATOR { |
INPUT I 10pF 10k 6 sy 18K 1:470 I |
) |
- |
- lcme R308 ! 3oz 2 5V } 16 L sy
7805 l | f
Q304 * 7 e IRo208 | l
d
s 3 5.6
c314 4 5 GIDOG /7l7 I ‘ ‘
01
;J: .T_ | |
G c315 | '
1000 f ;
MIC/PROG JACK : | i
MICROPHONE J303 | |
;=0301 A . 5 RXD
,o! ! | !
AN
Vo ! ! - t :
N I 6 MIC AUDIO
MiC { | !
F30! ' R3I4 l !
2A HANGER o4—> 3 >—1 ; 2 &——J HANGER
$301 : o o | |
OFF/ON PTT | [ P -
) _._S/w ! . A 1 < \ PTT
o> 4 T | 3 |
] | L
- > 5 >— wE " I8 | 13,6V
1A 3o N e
8 L L 4 | TXD

*—
NOTES: : €313

1. ALL RESISTORS ARE IN OHMS AND ALL CAPACITORS ARE IN '{ ot
MICROFARADS UNLESS OTHERWISE SPECIFIED. .

A JU1, JU2, JU3 ARE NORMALLY OUT.

INTERCONNECT SCHEMATIC
(Receiver on Next Page)
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9V TX

RF FROM

TRANSMITTER ~/

(ANTENNA RELAY)

FROM
TRANSMITTER

{T.I50MHz
FROM
SYNTHESIZER

SV REG
INPUT

NOTES:

UNLESS OTHERWISE SPECIFIED.

RX DISABLE
9V
Q200 R21)
. R200 3658 i 8T 9.0V 0
) 10k I T203
Lcz20s R204 MIXER 45.0 MHz Lears o
-
J 270pF 220 c208  R207 CRYSTAL FILTER J:.Ol r2to | |
4 Vi v g ! A |
10k ; I
938 MHz 6-POLE 001 [0,09 1 c20s |1200 st |
z20
CERAMIC FILTER rz08 ] '2* i T ' - 10.7 MMz
00! — az203 CRYSTAL FILTER
z200 czo! 0.7V €205 0i9 Z2024 22028
¢ ——l = 3 — . L
Sel PF 7.5pF 77
: €240
c202 R202 ! Ir.s;:r
3,9pF 2k |
Vi i
1 ”r
R222 le.‘m T ]
820 h sv) |
Acz2a2 c207 ]
T .00i [
C_FIRST INJECTION INPUT 7-5pF I DOUBLER ?
J
R217
LSkl cale
1.5V z)l
| 7pF
R226 0208 _I_cu; T202
cais |50k 3634 |120pF | L |
(___2ND_INJECTION INPUT Y j g :/{:___
g 5.1pF | r—d
SOURCE R216 2.3V
& 4.7 } R20 c2is
9 _L
7 ; 1500 T.oi
)
c204
.ol !
i
@245\/ RMS NOISE (NO SIGNAL INPUT) SQ FILTER OUTPUT
) P TO
: —J AUDIO/LOGIC BOARD
|
c225 |
AYl I
3RD MIXER/DETECTOR 62 oF
_L.C226 3R220 Leaa7r
Cbﬁw T 220p¢F 18K . T 220pF
. , Rale o Rals @45V RMS (100pV RF IN, MODULATED W/1kHz AT 3tHz DEVIATION)
10,7 MMz (Vv * NC NC NG 470k | 100k 77
|F AMP ’ , I — _]Z-sv 78V o 74Y RMS NOISE (NO SIGNAL INPUT)
15 14 13 12 1 10
GND $Q FILTER SQ FILTER
_J_czzs R212  3R2I5 va2ol S N
ol 15k Jik c224 AUDIO OUTPUT
' 16 336) g 3,0V c T0
— c)):l RF INPUT aupio out e ) AUDIO/LOGIC BOARD
. Jd_ca37
0204 A
OSC  MIXER LIMITER DECQUPLE QUAD L00I
2,0V f,; 3658 2 Ve N ye,  CEOQURLE auen A
1 2 55 KHz 5 |4 6 7 8
i, CERAMIE FIVFER ALczso Leaa
c228 7203 081 Tloa7 ‘
1.3V 3 ‘ T205
2 c 43pF R221 czszr P!
R Ol e g S B aet e
. . 10:245 | "120pF 2 6.8V PR
O R225
V)20
ALL RESISTORS ARE IN OHMS AND ALL CAPACITORS ARE IN MICROFARADS tlcass ==C236
10 022
4 RECEIVER SCHEMATIC
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The following information can be used to locate components on both sides of the PC board. Refer to the grid around the
component layout to determine the location of the component.

MAIN BOARD COMPONENT LOCATOR GUIDE
TOP OR TOP OR TOP OR TOP OR
COMP LOC BOTTOM [COMP LOC BOTTOM ([COMP LOC BOTTOM [COMP LOC BOTTOM
A 302 See J302 C 309 B8 B C 510 F1 B C 813 D5 B
A 700 B6 T C 310 B7 T C 511 F2 B C 814 D5 T
Cc201 C3 B C 311 E8 B C 512 E3 B C 820 E6 B
Cc202 C3 B C 312 Fé6 B C 513 E3 B C 821 Eé6 B
C203 C4 B C 313 ES8 B C 514 E3 B C 830 C6 T
C204 D4 B C 314 B8 B C 515 F2 B C 831 C6 T
C205 C4 B C315 D7 B C 516 F2 B C 840 D5 B
C206 C4 B C 316 D7 B C 518 F2 B C 841 D5 B
C 207 C4 B C 400 B4 B C519 F1 B C 850 E6 T
C208 C4 B C401 B4 B C 601 B3 B C 851 Ceo T
C209 C4 B C402 B4 B C 602 B3 B C 871 D5 B
C 210 D4 B C404 B4 B C 604 D2 B C872 F5 B
C 211 D4 B C 405 B3 B C 605 D2 B C900 C5 B
C212 C4 B C 406 B4 B C 606 D2 B C901 C5 B
C 213 E4 B C 407 B3 B C 607 D2 B Cc902 C5 T
C214 E4 B C 408 B4 B C 701 VCO Module C903 C5 B
C 215 ES B C 409 B4 B C 702 VCO Module C931 AS B
C216 E4 B C 410 B4 B C 703 VCO Module C932 BS B
C 217 E4 B C411 B4 B C 704 VCO Module C933 B4 B
C 218 E4 B C4]12 B4 B C 705 VCO Module C 934 BS B
C219 F4 B C413 B4 B C 706 VCO Module C935 BS B
C 221 F4 B C 414 B4 B C 707 VCO Module C 936 BS B
C222 F5 B C415 B3 B C 710 VCO Module C 937 B6 B
C223 F5 B C416 A4 B C 711 VCO Module C941 B6 B
C224 F5 B C 417 A3 B C 713 VCO Module C942 B6 B
C225 F5 B C 418 A4 B C 714 VCO Module C943 Co6 B
C226 F5 B C419 A4 B C 715 VCO Module C 944 B6 B
C 227 F5 B C 420 A4 B C 720 VCO Module C 945 B6 B
C 228 F5 B C421 A3 B C 721 VCO Module C 950 AS B
C 229 Fe6 B C422 A4 B C 722 VCO Module CR201 C4 B
C 230 Fe6 B C 423 A3 B C 723 VCO Module CR302 Al T
C 231 Fé6 B C424 A2 B C 740 VCOModule CR501 F2 T
C 232 Fé6 T C425 A2 B C 741 VCO Module CR710 VCO Module
C 235 Fo T C 426 B3 B C 742 VCO Module CR711 VCO Module
C 236 F6 B C 429 B2 B C 743 VCO Module CR720 VCO Module
C 237 Fé6 B C 430 B2 B C 744 VCO Module CR731 VCO Module
C240 F4 B C 431 B2 B C 745 VCO Module CR810 D5 B
C242 C4 B C432 A2 B C 801 Co B CR811 D5 B
C 300 A2 B C 501 B2 T CRB802 Cé6 B CR840 C5 B
C 301 AS B C 502 B2 B C803 D5 B EP300 A2 T
C 302 B7 B C 503 B2 B C 804 G5 B EP301 AS T
C 303 D7 T C504 C2 T C 805 D6 B EP601 A3 T
C 304 B7 T C505 C2 B C 806 ES B F 301 E7 T
C 305 E7 T C 506 C2 B C 807 ES B J 301 Al T
C 306 B7 B C 507 D2 B C 810 D5 B J302 Al T
C 307 C7 T C 508 D2 B C 811 D5 B J303 F8 T
C 308 A7 T C 509 D2 B C 812 D5 B J 304 E7 T
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MAIN BOARD COMPONENT LOCATOR GUIDE (Cont.)

TOP OR TOP OR TOP OR TOP OR

COMP LOC BOTTCM |[COMP LOC BOTTOM |COMP LOC BOTTOM |COMP LOC BOTTOM
L 301 A2 T Q940 B6 B R 415 A2 B R 843 C5 B
L 401 B4 T R 200 C3 B R 416 A2 T R 844 C5 B
L 402 B4 T R 201 C3 B R 417 A3 B R 850 Fe6 T
L 403 B4 T R 202 C3 B R 418 B3 B R 851 D6 B
L 404 A4 T R 203 C4 B R 501 E2 B R 852 Cé6 B
L 405 A4 T R 204 C4 B R 502 E2 B R 853 Co6 B
L 406 A2 T R 205 C4 B R 503 E2 B R 880 Co B
L 407 A2 T R 206 C4 B R 504 E2 B R 881 C6 B
L 408 B2 T R 207 C4 B R 505 F3 B R 882 Co6 B
L 501 F2 T R 208 D5 B R 601 B3 T R 883 C6 B
L 502 F2 T R 209 E4 B R 602 D2 B R 900 C5 B
L 503 F2 T R 210 F4 B R 603 D2 B R901 C5 B
L 700 VCO Module R 211 F4 B R 604 D3 B R 920 A6 B
L 701 VCO Module R 212 F4 B R 605 D3 B R 921 A6 B
L 710 VCO Module R 213 F5 B R 606 D3 B R 922 A6 B
L 711 VCO Module R 214 F5 B R 607 E3 B R 931 BS B
L 720 VCO Module R 215 F5 B R 610 E2 B R 932 AS B
L 721 VCO Module R 216 E4 B R 611 D2 T R 933 BS B
L 740 VCO Module R 217 F5 B R 612 E2 B R 934 BS B
L 741 VCO Module R 218 F5 B R 613 D2 B R 935 AS B
L 800 ES T R 219 F5 B R 614 E2 B R 941 B6 B
L 870 ES5 T R 220 F5 B R 615 C3 B R 942 B6 B
P 306 B7 T R 221 Fé6 B R 616 C3 T R 943 B6 B
Q200 C3 B R 222 C3 B R 617 C3 T R 944 B6 B
Q201 C3 B R 225 F6 B R 710 VCO Module R 945 A6 B
Q202 C4 B R 226 ES B R 730 VCO Module R 950 A6 B
Q203 E4 B R 227 D4 B R 731 VCO Module RT201 F5 T
Q204 F5 B R 301 D7 B R 732  VCO Module T 200 D4 T
Q205 F4 B R 302 B7 B R 740 VCO Module T 201 E4 T
Q301 C7 T R 304 C7 B R 741 VCO Module T 202 E4 T
Q302 D7 T R 305 C7 B R 742 VCO Module T 203 F4 T
Q303 A7 T R 307 D7 B R 801 C6 B T 204 F4 T
Q304 A7 T R 308 D7 B R 802 C5 B T 205 F6 T
Q 402 B4 B R 309 B8 B R 803 C5 B TP201 E6 T
Q403 A4 B R 310 A7 B R 804 C5 B TP801 D6 T
Q404 A2 B R 311 B7 B R 805 D6 B U201 F5 T
Q601 C3 B R 312 ES8 T R 806 D6 B U300 C7 T
Q602 C2 T R 313 D7 B R 820 E6 B U 301 B7 T
Q 700 VCO Module R 314 F7 B R 821 E6 B U 302 B7 T
Q 730 VCO Module R 315 E7 B R 822 D6 B U501 Ci1 B
Q 740 VCO Module R 400 B4 B R 823 D6 B U 601 E2 T.
Q 820 D6 B R 401 B4 B R 824 D6 B U 801 Ce6 T
Q 821 D6 B R 402 B4 B R 825 D6 B U 802 D6 T
Q 822 D6 B R 403 B4 B R 826 D6 B Y 201 Fé6 T
Q 823 D6 B R 404 B4 B R 827 D6 B Y 800 ES5 T
Q840 Cs B R 405 B4 B R 830 C6 B 2200 E3 T
Q842 Cs B R 410 B4 B R 831 BS B 7 201 D4 T
Q 880 C6 B R 412 A4 B R 840 BS B 7202 F4 T
Q930 Cs B R 413 A3 B R 841 D5 B 7 203 F6 T
Q930 BS B R 414 A4 B R 842 C5 B
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The following guide can be used to locate components on the audio/logic board. Refer to the grid around the audio/logic
board component layout to determine the location of the component.

AUDIO/LOGIC BOARD COMPONENT LOCATOR GUIDE
COMP LOC COMP LOC COMP LOC COMP LOC
C 001 Bl C 053 AS R 029 C2 R 081 B3
C 003 Bl C 054 C2 R 030 C2 R 082 C3
C 004 Bl CRO00O1 C2 R 031 C2 R 083 B3
C 005 B2 CRO002 C2 R 032 C2 R 084 B3
C 006 Bl CRO03 Cl1 R 033 C2 R 085 C3
C 007 A2 CRO0O4 Cl1 R 034 D3 R 086 C4
C 008 A2 CRO05 B3 R 035 D1 R 087 C3
C 009 Cc4 CRO06 A5 R 036 E2 R 088 C3
C 010 C4 CROO7 AS R 037 Cl1 R 089 E4
C 011 A2 CRO08 F5 R 038 C1 R 090 E4
C 012 B2 DS001 A6 R 039 C1 R 091 D4
C 013 C2 DS002 B6 R 040 D1 R 092 C4
C 014 Cl1 DS003 B6 R 041 D1 R 093 D4
C 015 D2 P 002 F1 R 042 F4 R 094 A6
C 016 D2 Q 001 C1 R 043 El R 095 A6
C 017 C2 Q 002 C2 R 044 El R 096 A6
C 018 C2 Q 003 B5 R 045 E2 R 097 A6
C 019 C1 Q 004 Co6 R 046 F1 R 098 A6
C 020 C2 Q 005 B6 R 047 E2 R 099 A6
C 021 D1 Q 007 F5 R 048 E2 R 100 B6
C 022 El Q 008 F5 R 049 E2 R 101 B6
C 023 El Q 009 F4 R 050 E2 R 102 F5
C 024 El R 001 Bl R 051 E2 R 103 C6
C 025 E2 R 002 Bl R 052 E4 R 104 E3
C 026 F2 R 003 Bl R 053 F2 R 105 F2
C 027 E2 R 004 Al R 056 C6 R 106 B3
C 028 F2 R 005 B2 R 057 B3 R 107 B5
C 031 B3 R 006 B2 R 058 E4 R 108 B4
C 032 F3 R 007 B2 R 059 c4 R 109 B4
C 033 F3 R 008 A2 R 060 B3 R 110 E3
C 034 C3 R 009 A3 R 061 B3 R 112 C4
C 035 D3 R 011 F4 R 062 E4 R 113 A4
C 036 B3 R 012 B2 R 063 E4 R 114 AS
C 037 B3 R 013 B2 R 065 D4 R 115 C3
C 038 C3 R 014 C2 R 066 F3 R 116 C3
C 039 C3 R 015 C2 R 067 F3 U 001 B1
C 040 Cs R 016 Bl R 068 F3 U 002 F3
C 041 F3 R 017 Bl R 069 F3 U 003 Cl1
C 042 F2 R 018 Bl R 070 F3 U 004 F2
C 043 B4 R 019 Bl R 071 C6 U 005 E4
C 044 ES R 020 Bl R 072 C6 U 006 D2
C 045 E4 R 021 Cl1 R 073 C5 U 007 B3
C 046 B4 R 022 Bl R 074 B5 U 008 C3
C 047 BS R 023 B3 R 075 B5 U 009 B6
C 048 E2 R 024 D2 R 076 Cs5 U 010 Cs5
C 049 B3 R 025 D2 R 077 F5 U 011 D4
C 050 BS R 026 D1 R 078 F5 U 012 C4
C 051 F3 R 027 D2 R 079 F4 U 013 A5
C 052 F3 R 028 D2 R 080 E4 Y 001 D3
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SERVICE MANUAL QUESTIONNAIRE

Your name

Company Name

Company Address

Zip

Today's Date

e

A g
Sy

Service Manual Title

Printing Date (3or 4 digit number on back cover)

The purpose of this questionnaire is to improve our service manuals by including
the most useful information. We feel that you, the user of this manual, know what kind
of information you need to service our equipment, Therefore we need to hear from you
and we are willing to use your ideas if we can get them,

1. Does the Installation Section help you install the transceiver? . If not, why?

2, Do you use the Circuit Description Section? = How?

3. What information in the Troubleshooting Section is most useful?

What type of troubleshooting information would be most useful to you?

4. Do you use the suggested test setups? Can you suggest any test setups or test procedures that you

feel are quicker or easier?

5. Do you use the suggested alignment procedure? ____________ If not, what procedure do you follow?

6. Can you find the replacement part numbers in the Parts List quickly and easily? _________ If not, how would you

like to see the Parts List arranged?

7. General Comments

Fold, seal and mail; postage will be paid by the E. F. Johnson Company.
FORM 110
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BUSINESS REPLY MAIL

No postage necessary if mailed in U.S.

Postage will be paid by:

E. F. Johnson Company

Attn: Technical Publication Department
299 Johnson Avenue, P.O. Box 1249
Waseca, MN 56093-9989
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