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SYSTEM

Frequency Range
136 MHz to 160 MHz

150 MHz to 174 MHz
Frequency Stability
Battery Drain (at 7.5 VDC)
Standby

Receiver (Rated Audio)
Transmitter

Dimensions (H x W x D)

(With Standard Capacity)

(With High Capacity (short) Battery)
(With High Capacity (long) Battery)
(With Extra High Capacity Battery)

Weight

(With Standard Capacity Battery)
(With High Capacity (short) Battery)
(With High Capacity (long) Battery)
(With Extra High Capacity Battery)
Operable Temperature Range

TRANSMIT

RE Power Output

Spurious Emissions
Maximum Deviation

EM Hum & Noise (EIA)
Audio Distortion (60% MOD)

Frequency Stability
(-30°C to + 60°C)

RFE Load Impedance

Microphone Sensitivity
(EIA 60% MOD)

Maximum Attack Time
(PTT Pushed)

Audio Frequency Response

RECEIVE
Sensitivity (12 dB SINAD)

Spurious Emissions

Spurious Response Rejection
IM Distortion Rejection
Adjacent Channel Selectivity
Squelch Sensitivity

Distortion (EIA 0.5 Watt)
Audio Frequency Response

LBI-31629

SPECIFICATIONS

FCC Identification Number
AXA9WNTR-145-A
AXA9IWNTR-145-B

5 PPM

65 Milliamperes
195 Milliamperes
1.9 amperes

183 x 69 x 43 mm
183 x 69 x 43 mm
219 x 69 x43 mm
219 x 69 x 43 mm

24 ounces
24 ounces
29 ounces
29 ounces

-30°C to +60°C

0.5 to 5 Watts
-37 dBm

5 kHz

-45 dB

3%

5 PPM

50 ohms
Less than 90 dB SPL

25 milliseconds

Within +1 and -3 dB of a 6 dB/octave
pre-emphasis from 300 Hz to 3000 Hz.

-116 dBm

-57 dBm

72 dB (Minimum)

70 dB (Minimum)

70 dB (30 kHz)

6 dB SINAD (Minimum) Adjustable
5% (Maximum)

Within +1 and -3 dB of a 6 dB/octave
de-emphasis from 300 Hz to 3000 Hz.
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STANDARD CAPACITY
PDPA10
(Optional)

HIGH CAPACITY
BATTERY
(Standard)

BELT CLIP
PDHC15

SWIVEL MOUNT .‘B
PDHC16

CARRYING CASES
WITH BELT LOOP

PDHC11

PDHC12

WITH SWIVEL MT  SHOULDER

PDHC13 STRAP

PDHC14 PDHC18

HEADSETMIC
PDAB10

INTERFACE CONNECTOR
(Provided with PDAB10)

EARPIECE
SPKR-MIC
PDAC10 PDAEL0

TOP VIEW

T TR EEEREEDE IR TTFIEEVEVERVARRA

MULTI-CHARGER

H2A2L2A 121 VAC 16 HR
H2A2J1A 121 VAC 1 HR
H2A2M2A 240 VAC 16 HR
H2A2N1A 240 VAC 1 HR

TOP VIEW

DESK CHARGER

H2A1L2A 121 VAC 16 HR
H2A1J1A 121 VAC 1 HR
H2A1IM2A 240 VAC 16 HR
H2AIN1A 240 VAC 1 HR

I

GENERAL 8 ELECTRIC 4‘—‘7,

= = =

i

VEHICULAR CHGR/RPTR

H2VO01 - Vehicular Charger
H2V02 - Vehicular Chgr/Rptr Control

COMBINATION NOMENCLATURE

Digits 1 & 2 Digit 3 Digit 4 Digit 5 Digit 6 Digit 7
Product Frequency - - Power
Code Range Controller Selectivity Stability Souce

PD G C

MHz

136-160 System Standard 5 PPM

5 M

HIGH CAP.
NICD

H

150-174
MHz

N

STD CAP.
NICD

P

X HIGH CAP.
NICD

X

No
Battery

DESCRIPTION

Ericsson GE's M-PD System Personal Radio is a high-
quality, high-performance, two-way, FM, communications unit
consisting of a transmit/receive circuit with a frequency syn-
thesizer controlled by a microprocessor. The M-PD Personal
Radio is ideal for use in public services by providing the fol-
lowing features:

» 48 Channel Capability Channel designation can be a
mixture of numerics (0 - 48) and alphanumerics through
the eight characters in the LCD display. Channel control
can come from either the up/down channel ramping but-
tons, front keypad entry or the "Home" Channel feature.

» Eight Programmable Modes Up to eight modes are
programmable with any number of channels in each
mode: the sum of channels and blank channels in all
modes equal to 48.

» Programmable Multi-Tone Channel Guard (CTCSS)
Encode/DecodeChannel Guard tone frequencies within
the range of 67 Hz to 210.7 Hz, including all of the
standard EIA frequencies, may be programmed. Differ-
ent encode/decode, encode only and with/without Chan-
nel Guard frequencies are also programmable into the
radio.

The same channel is used with and without Channel
Guard by programming two different radio channels

with the same frequency information but only one with

Channel Guard capability.

Programmable Multi-Code Digital Channel Guard
Encode/Decode Similar capability as with Tone Chan-
nel Guard is provided.

Programmable Carrier Control Timer : Personality in-
formation includes an optional period of transmit time
from 15 to 120 seconds, after which the unit will auto-
matically unkey and provide an alerting tone. This fea-
ture is reinitiated on every PTT and the alert tone is
removed upon release of the PTT.

Minimum Volume Level: Personality information in-
cludes a minimum volume level below which the radio
controls cease to reduce the volume.

Squelch Tail Elimination: Squelch and audio circuits
are designed so that annoying squelch pops which may
occur at the end of received messages are minimized,
both with and without Channel Guard. This system is
compatible with an existing GE system.

Programmable Squelch The noise squelch opening
threshold can be programmed for each channel.




Channel Busy Lock Out Personality information in-
cludes the capability to prevent the transmitter from op-
erating on a channel where carrier activity is present.
The "Channel Busy" indicator (BSY) is active during
this time.

Automatic/Manual Power Levels The desired power
level on each channel can be programmed into the radio
personality such that it is automatically selected channel-
by-channel or selected manually.

Home Channel Feature A "Home" channel can be pro-
grammed into the radio which is selected by pressing the
"Home" button. This allows a user to quickly reach a
reference channel.

Surveillance Feature In addition to the ability to pro-

gram the display lighting on or off per channel, the side-
tone beep related to the operation of a radio control is
capable of being disabled on a channel by channel basis.

Eight Character Alphanumeric Liquid Crystal Dis-
play: This display is used to exhibit the condition of the
radio. It shows: Channel Designation, Signaling
ON/OFF, Transmit, Volume Level, Battery Condition,
Channel Busy, High/Low Power output, SCAN ON/OFF
and Priority 1 & 2.

Simple Remote Control Capability By connection
through the UDC (Universal Devices Connector) a sim-

ple speaker/ microphone can be operated which can also *

control PTT and Volume level.

Push Button Controls Only. All control functions on
the radio, with the exception of the power ON/OFF

Compatibility with Channel Guard, Digital Channel

Guard, GE-STAR, DTMF, Dual Priority and Scan are
maintained. Various audible alerting signals are avail-
able on choice when programming the radio.

DTMF Encode Reperatory Dialing When enabled by
the information programmed into the personality of the
radio, the DTMF encode function can be used by either
manually dialing from the keypad or by recalling a com-
plete number stored in memory. Ten stored numbers, in-
cluding the last number dialed, up to 16 digits are easily
recalled to the display for viewing. A convenient display
overflow and shift mechanism is incorporated into the
display control procedure.

It is not necessary to press the PTT switch while dialing.
Features needed for overdialing, autopatch and paging
terminals, including programmed delays, pauses and the
generation of the ™" and "#" DTMF pairs are included.

Programmable Dual-Priority Scan: The radio is pro-
grammed to listen to a selected channel while scanning
back to two priority channels. The radio reverts to the
priority level channels should any activity occur on
those channels. There are two levels of priority. The
first priority channel takes precedence over the second
priority channel and the second priority channel takes
precedence over the user selected channel.

Manual High/Low Power Selection If programmed
into the radio, the user will be able to manually select
either high or low RF power output through the front
panel keyboard.

switch, are operated through push button controls on the Physically an M-PD radio consists of three printed wire

top and sides of the radio.

Programmable through UDC. The entire personality
of the radio is programmed into the radio through the
UDC through four connections. The Ericsson GE
TQ2310 Universal programmer is one method of pro-
gramming the radio, while the capability exists to inter-
face to an RS-232 device at a maximum of 1200 baud.

Keyboard Enable Pressing two keypad keys (Secon-
dary Function and KEY BD) in sequence activates the
front DTMF keyboard. The user can then change radio
functions as required. The top keypad is not protected in
this manner for ease of using the frequently switched
functions (volume, channel, Signaling On/Off, . . .etc.).

Two-Tone Sequential Encode/DecodeSelective call-

ing encode, decode or encode/decode is enabled or dis-
abled on each individual channel. Three simultaneous
unique decodes are available for each channel to allow
large systems the capability for individual and group
calls.

board assemblies and a battery pack as follows:

a. A printed wire board specially shielded with zinc
alloy on which the radio assembly (transmit/re-
ceive/synthesizer) is assembled.

b. A Logic control board containing the microproc-
essor.

c. A Display board carrying various display and in-
dicating circuits.

d. A battery pack that fits the M-PD main unit.

e. Light weight metal front and back housing.

Radio Assembly

Transmit:

The transmit circuit is made up of four major circuits as

follows:

a. Wideband Hybrid Exciter: Amplifies the signal
from the frequency synthesizer with about 21
dB gain.

b. Wideband Power Amplifier: Amplifies the out-
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b. VCTCXO Module: The VCTCXO is a tem-
perature compensated crystal oscillator to pro-
vide a 13.2 MHz reference frequency and has
modulation capability.

c. Phase Lock Loop: Consists of a frequency di-
vider and a low current drain C-MOS IC for
phase comparison.

Logic Circuit

The Logic circuit consists of a LCD board, a signaling

put signal of the exciter (13 dB to 18 dB) to the hpard and a control board with an audio IC as follows:

desired output level for transmission.

c. Wideband Power Control Hybrid IC: Can re-
duce the transmitter output level by 10 dB.

d. Output Low pass Filter (LPF): Consists of a
three stage LPF to eliminate higher harmonics.

The transmitter completely covers the band within the

split with no adjustments except for the RF power control
voltage from the controller.

Receive Circuit:

The receiver consists of three major circuits as follows:

a. Front End Circuit: Consists of single stage pre-
amplifier with about 12 dB gain and the pre
BPFs and the post-BPFs of the pre-amplifier.

P

a. LCD Board: Includes LCD driver circuits for
the display.

b. Signaling Board: Includes a CMOS microcom-
puter, an audio amplifier and a comparator cir-
cuit. This board provides DTMF and GE STAR
encoding, sequential Two Tone decoding and
control for the SCAN operation.

c. Control Board: Carries a microprocessor, a bat-
tery backed RAM, audio circuit and I/O inter-
connections with the frequency synthesizer and
the display. Thus, this board commands all the
functions and operation of the M-PD radio.

d. Audio IC: Includes transmitter and receiver
audio circuits.

ower Suppl

b. First Mixer and IF Circuit: A special double FOWET SUpply

balanced mixer provide a 45 MHz first IF,
which is coupled through band pass filter
(BPF) and an IF amplifier to get the desired
first IF signal.

The M-PD battery pack connects to the bottom of the M-

PD radio to supply 7.5 Volts DC to the unit. The battery
packs are available in three capacities: standard, high and ex-

tra high. To charge these battery packs, charges are available

Second IF (455 kHz): Consists of one IC andin three different styles: a desk charger, a wall mount multi-

one BPF, containing the second mixer, secondager and a vehicular charger.

IF amplifier and FM detector. The second IF
output provides the Logic section with audio
output.

Frequency Synthesizer:

OPERATION

The M-PD Personal Radio is delivered disassembled into

three parts:

The frequency synthesizer is made up of three major
modules as follows:

a. VCO Module: The VHF band frequency syn-
thesizer has two VCO'’s, one for transmitting
and one for receiving. The transmitter is
modulated at both the VCO and the VCTCXO.

M-PD Radio (Main Unit)
2.  Antenna

3. Battery Pack
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Assemble these parts into one unit according to the fol-

lowing procedure and as shown in Figure 1 - M-PD Operaf- Display
ing Controls and Accessories. ’ If BSY If BSY lights, it
means that the channel
NOTE BSY is busy.

1.

Operating Procedure (Refer to Figure 1)

Either the antenna or the RF connector shduld ] ) ]
be connected to the M-PD radio main unit,|as 4. Adjust the audio volume to the desired level by

pressing thea mark side (to turn the volume up) or
the v mark side (to turn the volume down) of the
VOL switch(§) . As the VOL switch is operated,

desired. If the RF connector is inserted in the
receptacle, located in the side of the unit, thelan-
tenna connector circuit will become open.

the indication in the display window changes 1

through 31 (about 45 dB). The volume level cannot
B B be set lower than the level programmed in the mini-
Screw the antenn@)  or the RF test connedtor mum volume option.
In its receptacle. A clockwise turn will insert the
antenna or RF test connector, while a countefo Send a Message:
clockwise turn will remove them.

Hold the radio so that the antenna is vertical. Then, press
Slide the battery pack along the bottom of the Mthe Push-to-Talk (PTT) baf\g) on the left side of the main
PD main unit from the arrow-marked direction, unit an speak directly into the microphone in a clear and dis-
shown in Figure 1, until the battery pack locks intotinctive voice. Always release the PTT bar as soon as you

place. stop talking.

Upon pressing ;he PTT bar, an indication will appear in

the display WindoW\?\)

To Receive a Message:

1.

Lights while you are
speaking.

Slide the Power swité@) on the side of the batter#

pack up to turn on the radio. C 1 [
Select a desired channel within a selected mode by L X
pressing thea mark side orv mark side, of the L HI
CHAN switch 6 while watching the indicaion in the

display window.

Lights for high power.

An operating channel may also be selected by NOTE

pressing theCHAN key on the front keypad. The M-PD unit is provided with an optional timer
Pressing thiCHAN key displays the current oper- | which inhibits continuous transmission beyohd
ating channel. To select a different channel, key in | about 120 seconds. When transmission is inter-
the channel number, then press MEAN key. rupted due to "time-out", you can resume transmis-

The display will indicate the new channel name or | sion by releasing and then pressing the PTT |bar
number and update the display flags. again.

An operating mode may be selected by pressing the

MODE key, also located on the front keypad.

Pressing thtMODE key displays the current mode. To Make a Telephone Call:
To select a different mode, key in the desired mode

number, then press th@ODE key. The new mode
will be displayed.

You can make a telephone call by direct entry through
the DTMF keypad or through tHeecall Telephone Num
ber feature.
To monitor the channel for idle or busy, watch for
the "BSY" symbol to be illuminated in the display 1.
or audibly monitor the channel by simultaneously
depressing both th& and v volume buttons.

Turn the radio on, adjust the audio level and select
the desired operating channel as covered @
RECEIVE A MESSAGE.

@

e RF Tesi Cohnsctor
{ Crarion)

Power Swlitch

N

]

/_//

Batiery Pack

2 ) sAntenna

D Main Unit

MOTE

Pressing the PTT swilch-or any other button on
eithar key pad turns on the LCD back lighting
which will remain on for a pre-programmed
period of time.

Figure 1 - M-PD Operating Controls and Accessories
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2.  Use the DTMF keypad or use the Recall Telephone
Number key (RCL) to enter the digits of the tele-
phone number.

 Signaling Board provides additional software con-
trolled signaling functions

DTMF
KEY
PAD

Interconnection of the control board with other boards

e o . 3 3. Press the secondary kgymm®  and then press thad control circuits is made with flexible circuit boards and
w z g E SEND key. An optional tone (sidetone) may beconnectors. All control leads which are "barred", such as
— ? _____________ k_j;__ heard as each digit is transmitted. PTT, mean that the function indicated occurs when the lead
i______““ |r G g 0% A jl 4. When someone answers, press Pi@ bar and I & ow voltage condltion.
| PEZQ : Wers,
I em | = — 2 : speak directly into the grille on the radio, or across  Circuit illustrations shown in the following text are sim-
'1 } W ! :17 ™ I the face of an external microphone. Release thplified representatives of actual circuits. They are intended
ol ! @ | PTT bar as soon as you stop talking. Messages camly to illustrate basic circuit functions.
It | | B! . .
1] o I = A AV { = I not be received when ti'T bar is pressed.
lED | “UJ | o ]
| = 1 — | . .
%8 | ! = | 5.  When the conversation is completed, press the (#) RADIO BOARD
I___I | 0 T J| key to disconnect from the telephone system.
_________ 1 o i . . .
r ********* 8] = ] I
I ] ! 2 — o “gJ b % ll To Recall a Telephone Number: Transmit Circuits
I E— = = g o
| =) = m } . . . . )
I o | - ] L TheRCL button is used to recall the last number dialed.. The M-PD t.ratnsn}lttﬁlriwltl, as sh(_)vrn In flgur_e 2 .tBIO%k
| & [} | | I?ﬁ r .%I or to recall one of the ten 16-digit numbers that can be storegf29'2M: CONSISIS Of the Tollowing Integrated circuit mod-
-~ Oy |3 | — | B in memory.
LLicj %D D[ z N A « Amplifier (TX-Amp)
‘‘‘‘‘‘‘‘ L ) E - J To Recall the Last Number Dialed: -
I R E— =ty T e Power Amplifier (PA)
| _ RN i 1. bPress the secondary kg | and then the RCL . pgwer Controller (PC)
| z 2 o & «F utton.
| SILIEl 8 2E¢ -* | + Antenna Switch (AS)
[
]| E:g g | 2. Then press the secondary key and therS8eD « Filter Network (FN)
| ' é | key as in Step 3 dfo Make a Telephone Call
I - I _ Amplifier Module (A201):
| L 8 | To Recall a Telephone Number Stored in Memory:
i x %ij - ' 1 p he k b f th | i Amplifier module (TX-Amp) A201 is a single stage RF
| Egﬁ 2| X @ . Press the key number of the memory location (L, jifier hybrid IC. A 0 dBm RF signal on the input will
| T : - & o through 9). produce a +23 dBm signal on the output (refer to Figure 3).
| - i This module is broadband and does not require tuning.
*l o o . 2. Press the secondary and theR@le d g
} T - |z ey. A 201
W z _ KLH2592)
I ] 1 & 3 3. Press the secondary key and 8tND key as in [(\
z 2 INPUT (3) OUTPUT
I g i Step 3 offo Make a Telephone Call 0dBm & 234B0
'O s & .
& T |
12 — = i . Sy SYSTEM ANALYSIS
l & 3 il 5 =9 I TX 5.4V 75V
= | Ericsson GE M-PD Personal radios are two-way, FM ral
[ é f' dios designed for public communications. The M-PD Sys- ) .
| ! tem radio consists of four printed wire boards as follows: Figure 3 - Amplifier Module (TX-Amp)
|
L I + Radio Board: carries the transmit, receive and fre- power Amplifier Module (A202):

guency synthesizer circuits

Power Amplifier (PA) A202 is a three stage, wide band
amplifier module with an input and an output impedance of
50 ohms (refer to Figure 4). The first stage of the PA mod-
ule has the DC power supplied by power control transistor

» Control Board: supports logic, control and audio
processor circuits

Figure 2 - Block Diagram » Display Board: carries LCD displays
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Q202. The RF power output from Pin 2 of the TX-AmpRF Amplifier/Mixer:

module A201 is connected through a resistor attenuator to

Pin 1 of the PA module where it is applied to the input of the The RF Amplifier/Mixer circuit contains two third order
RF power amplifier stages. The RF power amplifier stageband pass filters (FL301 and FL302), an RF amplifier circuit
amplify the input from the TX-Amp module to a typical (Q301) and a double balanced diode mixer circuit (A301).
power output level of 6 watts at Pin 5. The output at Pin 5 iRefer to Figure 6 - RF Amplifier/Mixer. RF from the an-
connected through the power control hybrid IC A203 (PCYenna or UDC connector is coupled through transmit low
and TX-RX switching diode CR201 to low pass filter net-pass filter FN and RF switching diode CR201 to the input of
work FN. A minimum power level of 5 watts is on the out-the RF amplifier circuit. Low pass filter FN is used in the

put of the filter network. receive circuit to provide additional receive selectivity. The
RF signal on the input of the RF amplifier is first coupled
Power Control Module (A203): through band pass filter FL301 to the input of grounded

emitter, broad band RF amplifier transistor Q301. This am-
The RF power output of the radio is regulated by sensinglifier provides 12 dB of power gain to reduce thermal noise.
variations in the RF power output of the transmit PA modul@he output of the RF amplifier is coupled through band pass
to control the supply voltage to the first stage of the PA modflter FL302 to drive double balanced mixer A301.
ule (refer to Figure 5). Supply voltage cannot be applied to
the first stage of the PA module until the transmit circuit is The RF signal from the RF amplifier and the injection
keyed, applying 5.4 Volts to Pin 11 of Power Control (PC)requency from the synthesizer circuit, provide a difference
hybrid IC A203. When the transmit circuit is keyed, the out-of 45 MHz IF on the output of the mixer. The double bal-
put of a reference amplifier, determined by the High-Lowanced Mixer has a typical conversion loss of 6 dB between
power control, is applied to the positive (+) input of a comthe RF input and IF output. All inputs and the output of the
parator circuit. RF Amplifier/Mixer one 50 ohms impedance. The +7 dBm
injection frequency level, provided by the synthesizer and
The output of the final PA is connected to Pin 1 of theamplifier circuit transistor Q106, is connected to the injec-
PC module and to the 50 ohm coupled line. The detectatn frequency input through a 50 ohms matching circuit.
voltage of the CM coupled output is applied to the negativ@he output of the Mixer circuit is connected to the input of
(-) input of the comparator circuit. The amplifier is enabledthe first IF Amplifier.
when the transmit circuit is keyed, until then, the output of
the amplifier is low and transistor Q202 is held off. As theFirst IF Amplifier:
PA module begins to increase output power, the detected

voltage causes the series regulator circuit to regulate the sup- 1 "€ first IF amplifier contains two amplifier circuits and
ply voltage to maintain constant RF output power. two crystal fllters_ of two _and four poles respectlve!y (ref_er to
Figure 7). The first IF signal (45 MHz) from the first mixer

Filter Network (FN): circuit connects to the input of pre-amplifier transistor Q302
' through pre-crystal filter FL303 with an impedance of ap-
The output of the PA module is connected to filter netProximately 3K ohms. Pre-amplifier Q302 provides a 17 dB

work FN through TX-RX switching diode CR201. The FN POWer gain. The output is connected to the input of IF am-
network is a passive LC low pass filter with an insertion los®!ifier transistor Q303 through crystal filter FL304. IF am-
of less than 0.5 dB in the pass band. It also has a rejectiBHfier Q303 has a 13 dB power gain, an input impedance of

greater than 45 dB in the stop band. The output of the FN &PProximately 3K ohms and an output impedance of ap-
connected to the system antenna or to the UDC connector. Proximately 2.2K ohms.

. . . Second IF Amplifier/Discriminator (A302):
Receive Circuit p (A302)

The Second IF Amplifier/Discriminator circuit contains
The M-PD receive circuit, as shown in Figure 2, consist&M IF IC A302 (HA12442V) and 455 kHz ceramic filter

of the following circuits: FL305 (refer to Figure 8). The FM IF IC contains a local os-
" _ cillator, mixer, IF amplifier, FM detector and an audio ampli-
* RF Amplifier/Mixer fier. The 45 MHz IF output from the first IF amplifier is
« First IF Amplifier connected to the input of second IF amplifier A302a, Pin 2
a o of HA12442V and converted to the second IF frequency
* Second IF Amplifier/Discriminator (455 kHz). The second IF output is connected to Pin 7 of

HA12442V through the 455 kHz ceramic filter to the IF am-
plifier and FM detector circuits. The recovered audio from
the FM IF IC is connected to J102-4.

AZ02
{M57783L/H)
INPUT C,\ [\ I\ (5) OUTPUT
23 dBm NI/ 38dBm = 6 WATTS
{50 OHMS) {50 OHMS)
A A
2 3 {4)
Q202 Q201
POWER
CONTROL P + 7.5V
{A203-5) (L
TX SW

(VHF}

Figure 4 - Power Amplifier

POWER ADJ.

RF QUT RF IN
fia TN 3

\EM 0

PA 18T STAGE
{a202-2)

/% PO SE. TX 5.4V

( HIGH
LOW)

Figure 5 - Power Control Module




' 136 — |74 MHz >
e T
! i
sw |
FROM Ler Lo 1] :}t ﬁ_\_,, % . X | 45
ANTENNA FN) | crzon) | X 7 ~ | (50 0HMS)
| BpF RFA BPF |
| FL30I Q30! EL302 e |
L L _
+ 7dEm
INJ ~ FREQ
F ROM Q108
SYNTHESIZER
Figure 6 - RF Amplifier/Mixer
. —1.5d8 _, i74B L. -4dB . 13d8
P X
15T IF o0— Ao v ———O ST IF
INPUT o, X OUTPUT
4501253 MHz 45.0125 MHz
Figure 7 - First IF Amplifier
2ND  Mixerf 455 KHz IF_AMP quap pET  AUDIO
K
IF INPUT ( X 5) ~, @ >> f 1) DISC OUT
450125 MHZC} B 2" >> ) {60 mVPP
A302
A (HA12442V)
)
= Y30!

Figure 8 - Second IF Amplifier/Discriminator
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(phase) and the reference (VCTCXO) and is applied to the

VCO on frequency. A lock detect output is developed from
The Synthesizer circuit contains Phase-Lock-loop modPin 9 output of A102. This output is checked by the micro-

ule (PLL) A102, VCTCXO Reference Oscillator module Computer to prevent transmission before the VCO is on fre-

A103, TX/RX Voltage Controlled Oscillator module (VCO) quency.

A106 and a Low Pass Filter amplifier (LPF). Refer to Fig-

ure 9 - Synthesizer. The VCO used to generate the receive Serial data from the microcomputer is shifted into the

and transmit reference frequencies is phase locked to a stableL to set the division parameter which establishes the fre-

VCTCXO reference oscillator through the use of the PLLJuency. A clock signal is provided on another input and the

This feedback loop divides the VCO frequency down to &lata is latched with the enable input.

signal in the range of 7 MHz - 10 MHz; divides this signal

with a programmable divider to 5/6.25 kHz and generates ¥oltage Controlled Oscillator A106:

VCO control signal by comparing the 5/6.25 kHz feedback

with a 5/6.25 kHz signal derived by dividing a 13.5 MHz  The VCO uses a low noise, high gain transistor as the ba-

VCTCXO by 1056. As the least significant bit in the pro_sic oscillator. The resonant circuit, which determines the

gramming is Changed, the VCO is forced to Change bi[equency of OSCi”ation, is formed by a ngh Q coil which is
5/6.25 kHz. used to set the center frequency at the factory. The output of

each VCO (TX and RX) is coupled into a cascade amplifier
The synthesizer circuitry is contained on two modulesWhich produces +3 dBm. The output of the RX-VCO ampli-

the VCO module A106 and the VCTCXO reference Oscillafier is coupled into the receive first double balanced mixer
tor module A103. circuit A301 through buffered amplifier Q106. The TX-

VCO amplifier output is directly connected to the TX-Amp
input through attenuator circuit R201, R202 and R203.

Synthesizer Circuit

Phase-Lock-Loop Module (A102):

The PLL module A102 contains a reference frequencyYCTCXO Reference Oscillator A103:
divider, phase detector and a programmable divider. The The A103 oscillator module is self contained, fully tem-

phas_e detector DC. voltage output signal is filte_red with %erature compensated and operates at a frequency of 13.2
passive low pass filter followed by a 6.25 kHz filter to '®MHz. The oscillator also has modulation capability. Fre-
duce the level of reference modulation on the VCO. Thig~$<

uency is adjusted by a trimmer while monitoring the trans-
DC output represents the error between the VCO frequen it circuit output at the antenna jack.
ENABLE
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Figure 9 - Synthesizer
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CONTROLLER CIRCUIT « TX Power, TX Modulation Data

» Squelch Data
This controller circuit consists of control circuits and

audio circuits. Physically, this circuit consists of three cir-
cuit boards as follows:

» Display Data ...etc.

Audio Processor (A3):
+ Control Board
The Audio processor consists of a one-chip IC accommo-
dating almost all of the audio functions. The audio functions
are under control of the microcomputer in compliance with
the function of the radio unit. The functions of the audio
processor are as follows:

» Signaling Board
+ LCD Board

Control Board

» Tone Reject Filter
The Control board consists of the following circuits (see

Figure 2):  Limiter Amplifier
« CMOS Microcomputer (A1) » Volume and Modulation Level Control
+ RAM with Lithium Battery (A2 plus BT1) * Post Limiter Filter
« Audio Processor (AB) . SqUGlCh Filter and Rectifier
+ Audio Amplifier (A4, A6) » CG/DCG Encode/Decode Filter and Limiter
« \oltage Regulator Circuits (A7, A9, Q2, Q3, Q10 and *° D/A Converter and comparator
Q11 * OSC Circuit and Digital Interface for Microcomputer

» External Data Buffer (A5
(A3) All of these functions are made up of switched, capacitor

filters, amplifiers and timing logic. The timing for this logic

is derived from the 3.579545 MHz clock generator. The
The microcomputer provides various software for conClock signal is also applied to the microcomputer.

trolling the radio unit as follows:

Microcomputer (Al):

Audio Amplifier (A4 and A6):
» Loading data to the frequency synthesizer

. Fetching and processing the PTT, monitor, channel se- The audio amplifier is located between the audio proces-
lection and volume control ' ' sor and the microphone or the speaker. Amplifier A6 pro-

vides pre-emphasis and amplification for transmit audio and
de-emphasis for the receive audio. Amplifier A4 amplifies
the output signal of A6 to the level adequate for driving the
speaker and VDC audio output.
» Encoding/decoding the Channel Guard and digital

Channel Guard \oltage Regulator Circuits (A7, A9, Q2, Q3, Q10 and Q11):

» Loading data to the LCD display

» Controlling the audio circuit (Processor)

» Controlling the loading interface for the radio data

\Voltage Regulator Circuit A9 provides a regulated +2.5
(channel number and signaling) g g P g

VDC. Using the 2.5 VDC as a reference voltage, A9, Q2
and Q3, in combination, generate 5.4 VDC for the radio unit.
The control Transistors Q10 and Q11 are used for current-

. . , i limiting to avoid break down.
RAM has a capacity of 2K bits X 8 for storing various

data for controlling the radio. The data is entered from the- ;o nal Data Buffer (A5):
outside to the microcomputer through the UDC connector
and then to the RAM. The data mainly consist of the follow-
ing:

» Channel Frequency Data

* CG/DCG data

RAM (A2):

The External Data Buffer is located between the UDC
connector and the microcomputer for protection of the inter-
nal circuits.

flexible cable and rubber contacts. The cable connects with the
microcomputer.

Signaling Board

The Signaling Board consists of the following circuits:
e CMOS Microcomputer (A301)

» Audio Amplifier (A302)

» Comparator (A303)

UDC Connector

The UDC connector is located on the side of the radio
housing so that various kinds of external equipment connec-
tions can be made. External equipment connecting signals are
as follows:

e TX Data

Microcomputer (A301):

The microcomputer provides various software for signaling For Data Loader

the radio unit as follows: * RXData
+ Encoding the DTMF and GE Star + CTS
» Decoding the sequential Two Tone « PTT
« Providing control for SCAN operation * EXTMIC
* RX Audio Out
Audio Amplifier (A302):
« TIR
The audio amplifier is located between the audio processor , \ute For External MIC
and the microcomputer (A301). Amplifier (A302b and A302a) . & SPKR
provides a Low Pass Filter, resistors R310-R312 and capacitors * Disc Out
C303-C305, for tone encoding. . +7.5\olts
Comparator (A303): » Switch Out
The comparator converts the audio signal from the DISC ° EMER GE Star Lanyard
output into a signal which can decode the microcomputer « UDC
(A301).
The radio control microprocessor senses the value of volt-
LCD Board age at the UDC line and switches the appropriate audio circuits

to provide proper radio/ accessory operation. The UDC volt-

The LCD board is composed of the following items: age is set by two resistors within the UDC connector.

+ LCD Drive IC (A1)
« LCD
» Back Lighting Circuit (Q1, Q2 and CR1 - 6)

Battery Packs

The battery packs are available in three capacities: stand-
ard, high and extra high. All battery packs provide a nominal

The LCD driver converts data from the microcomputer int07'5 VoIt DC output.

a signal which can drive the LCD display. The LCD display is -
equipped with 8 character, 14 segments each and eight sta To protect the battery pack from external short circuits, the

Jiitive (+) chargi tact is diode protected.
displays. Microcomputer signals drive the LCD driver and th(gJ ftive (+) charging contact is diode protecte
driver tums the LCD on. Also this board has a back lighting An internal thermistor senses variations in battery pack

C'rf[:u't ehnabled u;??rr: rece|tV|r;g a_tngnaI\;g)[n ;r_}fr m'crtocomfemperature to automatically control a charger and provide a
puter when any of the control switches ( ' , -w€lC) Afhaximum charge without overheating the battery pack. All

operated. battery packs can be charged in one hour.
Key Pad The battery is shipped fully charged to the customer, ready

for use. However, if the battery pack is stored for any length of
The key pad, used with the standard M-PD Personal Raditime it should be fully charged before placing into service.
is located on the top of the housing. This key pad consists of
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Charger combinations for charging the battery packs alPREVENTIVE MAINTENANCE
available with charge times of 1 hour, 3 hours and 16 hours. A

combination can be a Single unit desk or a vehicular Charger. It To ensure a h|gh Operating efﬁciency and to prevent me-

can also be a wall mounted multiple charger. chanical and electrical failures, routine checks should be per-
formed of all mechanical and electrical parts at regular

Charge Level intervals. Preventive maintenance should include the following
checks:

A fully charged battery pack should provide a terminal
voltage greater than 7.5V. A fully discharged battery pacintenna:
should provide a reading of no less than 6V.

SHIRE Since portable radio units are subject to shock and vibra-

- tion, check for loose plugs, nuts, screws and other parts to
make sure that nothing is working loose.

GMND

Alignment:
Figure 10 - Battery Pack
The transmit and receive circuit meter readings should be
checked periodically and the alignment "touched up" when
MAINTENANCE necessary. Refer to the applicable alignment procedure and
troubleshooting sheet, found in Service Section LBI-31677, for
This Maintenance section provides information on adjusttypical voltage readings.
ments of the radio (transmit, receive and synthesizer), preven-
tive maintenance and a Disassembly Procedure. Informationf§equency Check:
also provided for removing and replacing chip components and
module replacement. The Service Section, listed in the Table Check transmit frequency and deviation. Normally, these
Of Contents, provides a more complete set of alignment procéhecks are made when the unit is first put into operation. They

dures for the radio plus a detailed Troubleshooting Procedureshould be repeated after the first month of operation, then
again one time each year.

INITIAL ADJUSTMENT

WARNING .
After the radio has been programmed, as described in Pro

gramming Instructions (LBI-31635), the following adjustments | To prevent loss of memory in RAM A2 on the Contrl-

should be made by a certified electronics technician. ler Board, lithium battery BT1 should be replaced| at
three years. A procedure for changing BT1 is provigled
Transmit Circuit Alignment; in Service Section LBI-31677.

The transmit circuit is factory tuned and should not require
any readjustment. The frequency and modulation should be
measured and recorded for future reference. DISASSEMBLY

Receive Circuit: To gain access to the Radio board (transmit, receive and
synthesizer circuits) or Control Board for servicing, disassem-
No initial adjustments to the receive circuit are required. ble as follows:

Synthesizer Circuit: Radio Board: Step 1 through Step 4
Controller Board: Step 5 through Step 7
No initial adjustments to the synthesizer are required.

Disassembly Procedure (See Figure 11): Step 6:

Unplug the LCD control flex circuit Q/U) from the con-
{(CAUTION \ nector a(l@ . The Controller Board can now readily be re-

moved from the LCD board. (See Figure 17)

ALWAYS remove the battery pack before removipg
any component board to avoid blowing the fuse. Step 7:

To remove the LCD Board, pull the contact Pins{@
out of the socket in the MIC flex circuit. Remove the seven

The antenna and antenna contact should be kept clean, free Equipment Required: screws aM) , using the Phillips-head screwdriver. The LCD
CHARGER RADID from dirt or corrosion. If the antenna or contact should be- o . board can now be readily removed. (See Figure 18)
come dirty or corroded, loss of radiation and a weak signal will * Small Phillips-head screwdriver
s S e result « Small flat-blade screwdriver REPLACEMENT
SUPPLY N .
I e Mechanical Inspection: * Needlenose pliers The major components of the M-PD Personal Radio are
« Allen-head wrench for removing set screws the PA, TX-AMP (driving amplifier), PC (Power Control

_ o _ ~ Module), VCO (Voltage Controlled Oscillator) and the
* Pencil-type soldering iron (25-40 Watts) with a fine tipyCTCXO (Ref. Osc.). These are very reliable devices and
will not normally need to be replaced. Before replacing any

Step 1: of these modules, always check out the associated circuitry
. . carefully.
To gain access to the radlq,ﬁ\loosep‘,\but do not remove,
) s
the four captive screws shown®&) dBd . Carefully re- To remove any of these major components, refer to the

move the back cover. For normal radio alignment, the backpplicable replacement procedure found in the Service Sec-
cover is all that needs to be removed. When tightening then (LBI-31677).

captive screws, they should be no tighter than 4 0.5 inch-
pounds. (See Figure 12) TROUBLESHOOTING PROCEDURE

Step 2: Maintenance of the M-PD Personal Radio is faciliated by

To remove the Radio Board. unscrew and remove the aH_Sing the Troubleshooting Procedures and service techniques
tenna at/c\l and RE connecfor \@\. Remove the s ique to this radio. The Troubleshooting procedures are
C ) .

SCrews a@ using the Phillips-hééd screwdriver. The rad esigned to quickly lead the serviceman to the defective cir-

portion can now be detached from the rear cover. (See Fi§:Ellt or component. These procedures are found in the Serv-

ure 13) e Section.

Step 3: WEATHERPROOF INTEGRITY

~ Remove the shield covefF)  from the eggcrate. (See The M-PD radio is designed to meet MI-810-D specifi-
Figure 14) cation for Blowing Rain. All access to the M-PD radio are
protected from water entry by suitable gaskets and seals.
Step 4: However, degradation due to use, or disassembly during re-

To remove the antenna changeover switch, remove tHi's, may affect the integrity of the seals as provided by fac-
tap screw a§) using the Phillips-head screwdriver. Unsof0ry assembly. A maintenance procedure is provided in the
der the antenna switch lead connectioﬂ'l;‘t  The antenngvice Section (LBI-31677) to assure that the radio housing
switch assembly can now readily be removed by hand. (Sé(\éill continue to meet the weatherproof features as designed.
Figure 15)

Step 5:

To remove the Controller Board remove the five screws
at from the Controller board. Use the Phillips-head

scréldriver. (See Figure 16)
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—IMPORTANT NOTICE—

DO NOT UISE FRICTION PAD KIT ON RADIO UNITS WHICH
WILL BE USED [N VEHICULAR CHARGERS,

APPLICATION OF PADS AS SPECIFIED MAKES THE RADIQ HOUSING UNSLHTABLE FOR
USE IN YEHICULAR CHARGERS DUE TQ LIMITED CLEARANCE iN CHARGER FOCKET,

THESE {NSTRUCTIONS COYER THE IMSTALLATION OF FRICTION PAD KIT 12A705585G1

1. MOUNTING SURFALCES OF HOUSING TD BE CLEAN, DRY AND FREE OF GREASE.
SURFALCE MAY 3E WIPED CLEAMN WITH ISQOPROPYL ALCOHOL,
CAUTION: AvOID CONTACT OF CLEANING LIGUIDS WITH PLASTIC PARTS OF
RADIOD ALSEMELY.

2. REMOVE PROTECTIVE LIMER AHD ARPLY FRICTION PARS IN POSITION SHOWM.

A. APPLY PRESSUIRE T PAD TO SOUEEZE QUT ALL TRAPFED AIR AND ASSURE ALL
EDGES ARE [N FULL CONTACT WITH CASE.

=l
— FRICTION
f - PAD
rRICTION || M=) ‘ @
PAD — :
i : -
. !
»080 .080

ALIGN EDGE OF PAD AND EDGE OF FRONT COVER
CAUTION: DO NOT OVERLAP PAD ONTO SURFACE
OF REAR COVER.

« PDNCI1D (19B234804P3) Antenna, 162-174 MHz,
Helical

Selected personal radios with appropriate factory installed PDNC1E (19B234804P11) Antenna, 403-440 MHz,
F4 Options are certified as Intrinsically Safe by the Factory Helical
Mutual Research Corporation for use in Class 1, Division 1 of ppnc1F (19B234804P12) Antenna, 440-470 MHz,
2, hazardous locations in the presence of Groups C and D at- Helical
mospheres; Non-incendive Class 1, Division 2, hazardous loca-

tions in the presence of Groups A, B, C and D atmospheres. * PDNCI1G (19B234804P13) Antenna, 470-512 MHz,
Helical

Hazardous locations are defined in the National Electrical ppnc1L (19A149061P10) Antenna, 403-440 MHz, Whip
Code Useful standards NFPA 437A and NFPA 437M for the

classifications of hazardous areas may be ordered from the Na-PPNC1M (19A149061P11) Antenna, 440-470 MHz,

INTRINSICALLY SAFE USAGE

tional Fire Protection Association, Batterymarch Park, Quincy, Whip

MA 02269.  PDNCIN (19A149061P12) Antenna, 470-512 MHz,
Whip

BATTERIES « PDNC1H (19B235043P1) Antenna, 806-870 MHz,

Elevated Feed
Only batteries with a green latch shall be used with a per-

sonal radio that is rated and labeled as Factory Mutual Intrinsi- S?n:epr;na' 806-870 MHz,
cally Safe. Use of non-specified batteries voids Factory ort Flex
Mutual approval. The following battery options are approved PDNC1K (19A149061P1) Antenna, 806-870 MHz, Flex

for use in intrinsically safe radios: PDHCIC (19A144704G1) Belt Clip

PDNC1J (19A149061P2)

 PDPALC (19A704850P4) Rechargeable battery, (19B233241G1)
standard capacity .
) * PDHCI1D (19B226627G2) Swivel Mount
+ PDPALD (19A704860P4) Rechargeable battery, high (19A144704G1)
capacity (19B233243G1)
* PDPALF (19A704860P6) Rechargeable battery, extra PDHC1P (19D901765P2) Case & Belt Loop
high capacity (19D901765P5)
(19D901765P13)

ACCESSORIES
« PDHCIR (19D901765P4) Case & Belt Loop for
The accessories listed below are approved for use with in- (iggggggggié radio w/high capacity battery
trinsically safe radios. Use of accessories other than those ( )

listed voids Factory Mutual approval. « PDHCI1S (19D901765P1) Case/Swivel Mount/Belt Loop

. PDABI1A (19B801508P3) Headset/Microphone (19D9017 65P5)

A (19D901765P13)
» PDACI1A (19B801508P2) Earpiece kit (19B226627G2)
- PDAC1B (19B801508P8) GE-STAR Lanyard

« PDHCIT (19D901765P3) Case/Swivel Mount/Belt
» PDAE1A (19B801508P1) Speaker/Microphone

(19D901765P5) Loop for radio w/high
 PDAE1B (19B801508P4)

Speaker/Microphone with (19D901765P13) capacity battery

GE-STAR Lanyard (19B8226627G2)
« PDAEIC (19B801508P6) Speaker/Microphone/Antenna * PDHClK((llggzzfgfggggl)) Shoulder Strap
* PDNCI1A (19B234804P21) Antenna, 150-174 MHz,
Helical, WB
elical, MEMORY EFFECT IN NICKEL-CADMIUM
 PDNC1B (19B234804P1) Antenna, 136-151 MHz, BATTERIES:
Helical '
* PDNCI1C (19B234804P2) Antenna, 150-162 MHz, Nickel-Cadmium batteries can develop a condition called
Helical "Memory Effect" or reduced battery capacity. This condition

occurs when:

12



PARTS LIST LBI-31629

1. The battery is continuously overcharged for long peri- The most common method of causing this limited capacity
ods of time. is regularly performing short duty cycles; when the battery is
operated so that only a portion (< 50%) of its capacity is ex-
2. A regularly performed duty cycle which allows the pended. This type of operation can cause the battery to be-
battery to expend only a limited portion of its capac-come temporarily inactive and show a severe decrease in the
ity. ability to deliver at full rated capacity.
3 5 . . . . . . PARTS LIST
If the nickel-cadmium battery is only sparingly or seldom  Any nickel-cadmium battery showing signs of reduced ca-
used and is left on continuous charge for one or two months pacity should be carefully checked before being returned under J-B> SYSTEN RADI CHASSIS
a time, it could develop thélemory Effect." On the first dis- warranty or scrapped. teduced capacityis a fact, the fol- pavEDsaEn
charging cycle, the output voltage could be sufficiently loweredowing procedure may restore capacity:
to reduce the battery’s hours of useful service.

ISSUE 3

1. Discharge the multicell battery at the normal dis- SYMBOL | GE PART NO. DESCRIPTION
The most common method of causing tiMefmory Ef- charge rate until the output voltage is approximately 1
fect" is regularly performing short duty cycles. This is when \olt per cell. This equals 6 Volts output for current ¥poD1 A4vE03737 LeR Board
the battery is operated so that only a portion (50%) of its ca- Ericsson GE M-PD personal radio batteries. | e :l‘::
pacity is expended. This type of operation can cause the bat- e
tery to become temporarily inactive and show a severe decrease Refer to the typical Ni-Cd cell discharge curve in Fig- . T I eI
in the ability to deliver at full rated capacity. ure 19. Note the flatness of the discharge voltage. and
Discharging below the knee of the curve does notgive (| | s
Any nickel-cadmium battery showing signs of reduced ca- added service. Experience shows discharging below o £10/2008010043 | m7s00s a6
pacity should be checked for thelémory Effect" before be- 1.0 Volt is not necessary for reconditioningacell. | | | DS ~ - oo
ing returned under warranty or scrapped. If tMerhory - rio/zPpR023150 | 68008-006P
Effect" is a fact, a procedure for reconditioning it should be 2. A full charge cycle using an appropriate EricssonGE (|  ( ({ rmarn
performed as follows: charger. — R18/28D4001286 | ¥S-50¥-24cmm 0.5
1. A complete discharge (deep discharge). This can be This procedure should be repeated again. Performing e comsaaraoe | mers e
accomplished by turning the radio on and allowing the rated discharge and charge cycle at least twice | | | e
the battery to discharge overnight. should sufficiently restore the battery. s Kiessakeaties | cerantc enip, 1000 pF, 50 ¥
2. A full charge cycle using an appropriate Ericsson GE “
Charger ASSCCIATED PARTS
3. This procedure should be repeated again. Performing NOTE N
the deep discharge and charge cycle at least twice The above procedure is easily done when uging 1e823004221 | antense 1507174 W
should sufficiently restore the battery. the discharge analyzer (19B801506P9) with the T
Ericsson GE Rapid Multi-Charger e '
REDUCED CAPACITY IN NICKEL- (19B801506P16 or P18). 198234804015 | ancessa 170-512 MEz.
CADMIUM BATTERIES: l8Aal48081p1 Anfenna 806~870 WHz.
Nickel-Cadmium batteries in some applications can de
velop a condition of reduced capacity, sometimes callefl ~ OPEN CIRCUIT VOLTAGE
"Memory Effect”. This condition may occur when: .
1. The battery is continuously overcharged for long peri ) 1:,
ods of time. § i *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,
L |
2. A regularly performed duty cycle which allows the g |
battery to expend only a limited portion of its capacH g 0.5 !
ity. 5 1
0 |
a |
If the nickel-cadmium battery is only sparingly or seldom o 1
used and is left on continuous charge for one or two months [at CHARGED  DISCHARGED CAPAGITY " o SeHARGED
a time, it could experience reduced capacity. On the first dig-
charging cycle, the output voltage could be sufficiently lowered
to reduce the battery’s hours of useful service. Figure 19 - Typical Ni-Cd Voltage Discharge Curve
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CAZ (FLEX CABLE ) UDC CONMECTOR
p -
ré_j swe o .-1rL—;1 (P2} {2347 S . EXT MIC IN o s ™~
i QY 1 I'  DISC QuT [ {FLEX CABLE)
5TO 5 wWR swc 1 )| O -0
w 213lal5|6|7]| oudS™EL | —q 7 1257 Ao our ! - @
swe o [[PoYYEHCH pow | O-;MI—-'-O 31 13T garT our <l 10 ®
| O SHR D Lo g | 491 woc 2! i ©
sysTes |swr flof[i]2|3]a]5]6]7 l O-;u:—-'-o 5: |5g—,i T/R IO% | ®
O SWR 2 e 8 Q
Sw C 0 Vool [cH [ch o B EETTE T f,l |7 a4 cMeR =0 | E
16 BUTTON |[swe 1 |1 |2 |als |78 |»]|0 I ! SWR 4 1| | Iao_ll MLUTE l'ﬁl |
| Siswes 113 0l 128y f 2l o)
SWC 2l 3l g [mamg smn#ncnl o.."'"—r___ogl & Jpen=t -0 | §
tswee |13 ) 'nol} W E ' Al - &
b Cswrr 1010 lyoii TXOATA 1 5 D)
swr [o|1]2]3]a]s]e|7 |l o=¥BT gyl 11O " oara DS 0)
swe 0 [FOLO [N CH huon topd Thr-d LCD BOARD 2T swe 5 Lo
4 BUTTON o S 30T ToTT——o
SwC { [pesaco I14O—='SWC9 O
2 1 e e e
SwC 2 |PELwED A ‘E PTT -
. ! {Ih e o] [
) CA4 { FLEX CABLE] T
p J CA! [ FLEX CABLE) . !O-.-.«--cl F77 5PER LOA
20..-4-.-.0' —F7Z SPKR LOB
- Z 3CH SPKR - SPHA M|
= - -
" ] = slu ofal T[S
o o e of | e | |ia] 0| ] | o o 3 . @ ol= Z| &l | x|
oy ol szl eelalelel e x| [l |22 9 MFEWEHH 9| uu‘i-:“‘ig
- [+9 =
HEEEEEEEE R EEEEE R ERE EEEEECEFE R FRREEEEEE
VVVY VYV VYYV V] IVY YV VY VYV YL IVYWYY VYV VVV L IV YV VIV VIV Y Y
4039283735354 3332 0| |aoeemeeree2szazs 22| [20191ITKG IS B2 1| 0P 8 T 65 4 3 21
(P14 ] (r13) {P121} (Pt
i [ 4 3 2 {P1}
AN A A A

1

F— ] >

—r|>C
— ] > w
—|> @
F—>| > ~

SIGNALING BOARD

ra < <
=
0

e

3+

| AN AR A AR AN —72 ono
L Y Y R " o 1o
W98 T &5 4 3 (P2} -
—@ +7.5Y
CONTROLLER BOARD FUSE BOX
{P102 ) (101} FRONT /
vevvywvvyyy | lvw vy
4109 8 7 654 3 2 14 &4 32 | "7_\
Wl |w P =)
?2:"—(&]6 E 3&0 o §'_ |I| GHO
@S [F ] FEE <lg [ SPKR HT
=(={=z|o12|.|IE] & o|3| &y SPKR LOB
ZEEEEREE I EEEE ] |erer oa
|
b P 2 3
EER | E | +7.0¥
& 1 |conT +8
ANT CN \ |
TEST CN Bottom View
RADIQ UNIT

14



L201

OUTLINE DIAGRAM

COMPONENT SIDE

% Y30L)rT
303

FL301

A103

J102
1 234586 7839 1000

i 1302
= (5p)
~ o E out 134
—‘@ o = OC [ CH4 |
T3044 =
— ®[T301
CR302 a‘ e
\L‘§62 FL302 A301
A202
L : i) A201
16
SOLDER SIDE
€337 €308 €210 )
clo5] (" RI0G o £ 20 3] j} 2 Ooat= O ooz Gls EEE
c135[] aetf[HE 2 S I ] 1] e
C106C] gD 0 EUEIED nz 0% B S cam [ om R0 2
S 3 @ R3T0 o [;lw
ﬂ]] NRi1Y €109 df I Q] §
ﬂ] Q101 LLIN Y E el = cat12 €317 &
o cif5 ™ Mg 08 e 2 [ L= c213|:|
r106] o Raos L& caa[ﬂ:lcala % Bl
IEus Ri26L 1 j}é ) Raos {E e c3 5 ¥ i
2 12307 [CIR1ZS - Dg g e 2147
7 oo % 0z 2l g B L cae U 2 g
i C133- Ri2g 15 g] L3051 % b O EflElD” s O
[;_“;]ma:. RIZT % Cl16 —r e
= &2 U8 3 9 cate RS L] O
(:1|2__9’ 2 2 | c:%la e [;A D:u 515
o) = a:] L104 c
i e i o R T S e
cizs gLk {14 Dg RH‘[:I,]:JD 0O
3) 216
g:“] = EDD'DQ Q106 @
RzoDwRZIZID;! 2 o R205 I:]a gilud, 0
8 Sy s o
@ cz05 [+ [ c208
b t:zq%l CQ% c:!_n;-:ls - G228 €207

LBI-31629

RADIO BOARD
A4WEO03739/40

15



LBI-31629

SCHEMATIC DIAGRAM

Rz0€ 222 (223 (a2
22 1"p Y e
Azot Azg2 A203 ot ANT
20! CrRz0! 1000P
A 15 2 | FH5| 5 ¢ e @ . | Lzod| L2o4 | L29s
0z , 2z cm o
475 Aa Llr L lEasweiEd 25T [taany |0 f Gsy e[z 3] ¢ 3 TEST PO
| czfs 14 C216
i I czorl f t t L[ Liewr| 2 e Laoz i | PR |53
T4 raoop L b3 L207 62/?
+ L LA R LN T T
2
T 5.4V 5> T 343 fooop | F SEah |k | GoaR N e \ ., ‘
E 20 :
T 7eoop az0i| @FE ™ R/ua | CR202
RX AuDIO 4 ‘@)ZSD azo2
799 2581149 f & Rzt
AUDIO |3 \{
7.5V BATTERY | 2 T ’(;‘Jggg
Iczrg Ir = ca0
FWR SET ! 1000p o0t
Lie5
68,
X% X €13z | [
Tro2 &R i | 308
o = coor L %
STROBE ‘" "o gy tooop 2
i 2 FL3O! ; Trae
2]
DATA ;o>——lj A ¢ adta g )
T 334 Rioa. f£34f 5 L s €303
ENABLE 9 roop @ & ’—_L oot
-5 %
'L,C,faijf ::mos 4 0138 I csoa c&as ‘"”5}3:3
* ciol _§ 47\ rwop jooop@EED s r bl ya/
LOCK DET | &>—3— Loy L L ‘ + e ‘
& 1o0P Bukt :; _;1,‘_ ., “ PAID.? 7 o eor
] o ! 1 RI34 R0
GND 7> A__, » mf W2 T ! 22u GND 5_,,,,',‘ ' 750 FL305 & 330
cer * 0, 1018 cpz x| FE J T A3028 CFX455E Azoz ¢ &2 - 3"
f
S4v REG s & |ca37 2SC 3156 rau?vu 224 3 '::;K ,gg’yf;; crar R‘Slz
X |rovop Teds o .06 | A0 Eo Ta I 2luaizeazy | Sa ol HA 12442V ‘ .
10 MC [
ONT LINE I 3rF croz Imr I mK
g 6>_jr 720 L Jower D, » rr aos( ] cart
Rio? 100K Pa. @ 250596 l_ -5 330P
e 15 Gel®) 120067 _ czt |3
I
47K RI20 25D 596 1000P R3Z!
BAND SWITCH 3>_1 Raz!
R132 €320
7.8V BATTERY |2 T " 150 4P
a3
1500 -
T AUDIO ’ E F | Aros %c'ifz
I —L C126 7 b
33
goo; o-¢ln
1

RADIO SCHEMATIC DIAGRAM
WITH TYPICAL VOLTAGE

A4WE03739/40

16

% 3 TYPICAL VOLTAGE

AT LOWEST CHANNEL




ou

|

P11

J

10

l

TLINE DIAGRAM

COMPONENT SIDE

CR4 0 Pq
1l

1" ' |1 P102
€23 _ Ci2

o n:sonnﬂl
m

HUdaED 000000000z
e 3 R[g 3“37* N.IRNT DDD

273
£ 513 [:]
(I
nza[:I
ST
|z:J |-

Pl

oopj0oouds . o, 000

S 1ol [ 0701 M
E Qi3 Q6 Aa
— | As -
™ 39 29
as
NEARN Al v
< 1
E ki 17
1

[y s

SOLDER SIDE

N N

e’ [

[ T Y

IYEE

) VD
[ e |
[ &sald
Led [T LLH]
g9y ([ 8L ]

P2

Dczs esa [] cs4

a2 P102

A8 1) c9

02

kplEs

A9

BT+

BT1

-
.8
{bs
[

g

L]

= {252 ] D E 8 ?-'-
w-G (=2 pOp 0 LUOBBER N ¥ om 2 w0
S at j]a p |:] DE 23 j:l:e :aa D Y 140 ees ce
s P DL 70 b CRS B T R
*UOLDR = . ﬂ" ] U g res(d e[ .
'%I SR O 06 CR9 P rit5 [
O 20 ase 1 & = o e e I
nzssm 8 i ftal, S 2 I:jnasC] [ Rres =
CJR3i D C47 §[965D’D D D D Dg ) E] cR? CRE - CRT [ Rr92 rgl
ClRata o o rs6 [ °|j [ o M-PD o = Oz mg . ng
del)l O @] ceo e RBL R1
AL E S cso  RS3 DD we 3 s re (D
- = 8 5 A3Z02813E L5 B e | PO
R33 = (] o g s (881
=003 %]-; 0 A R1B 8 2:;% g n:a € mg
BTit 2 Rigs e z R2
G [ G
DDDD ﬂ E} ‘B EI,DD rR19 [ 3 rs RiCD
5283 SE=E PO i 1 S
- NS % | en[J
[es 5 com

BTI-

k3e
Thear
k3
[Tk3s
Ce3s
Cleas
CJen
[eaz
ka2
k3o
ks
[Jc29
[Jce
[
(]
Ces
[cs
[c3
ez
(]

LBI-31629

Controller Board
A4WE04023

17



LBI-31629 SCHEMATIC DIAGRAM
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SCHEMATIC & OUTLINE DIAGRAM
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LBI-31629

PARTS LIST

¥-PD RADIO SYSTEM TYPE

A4VLOBS:
(MECHANECAL PARTS)
ISSUE 3

PARTS LIST

SYMBOL GE PART NO. DESCRIPTION
1 K19/A1WLOT5E8 Front Cover
2 K19/A1WLOT5E8 Front Escutcheon (8YS)
3 NOT USED
4 X19/43WLOT5T4 Window
5 K19/43¥L07601 Light DLEfuser
a ¥19/43¥LOT576 UDE PTT Plate
7 K19/43¥LO7575 PTT Lever
8 ¥19/42FLOTE73 Besc Plate
g K19/43W1.07577 Fuse Cover
10 K15/44W107451 Key Pad Name Flate
11 K15/A4WLOT661 Nameplate ({GE)
1z NOT USED
13 K18/AGWLD7614 LCD Frame
14 K139/ A4WLOT8BI2 Flates
15 K19/44WLO7607 SPKR Mounting Brackets
16 K19/43WL07285 B¢ Strap
17 K19/A3WLOT296 Ground Strap
18 K13/44WL0O7514 Battery Holder
19 NOT USED
20 NOT USED
21 K19/A4RLOTE10 Contact Lugs
22 K10/A4WLOB244 B+ Strap Sheet
23 K19/A4WLO761L Battery Coanector Bpriags
24 K19/A4WLOTEOR 3PKR/Mute Contacts
25 K19/ A4RLOTE04 unc Contacts
28 K19/34WLDTE05 upe Nut
27 K13/84WLOT434 Bivot Pin
28 K19/A3WLOTSTE Top Switch Pad
29 K19/AINLOT5T8 18 Key Pac
30 K19/ABRLOYSB0 PTT Switeoh Pad
31 KI9/A4WLOTH04 MIC Gasket
22 K16/AdWLOTEE2 Elastic Rubber
33 K19/A4RLOTAIO SPKR Gasket
34 K19/A4WLOT435 SPKR Dust Screen
35 K19/A3WLOTE06 Insulator (LD EBD).
36 K1¢/A4RLO7E65 Zepra Contacts
37 K19/ A4NLOBOO? Contact Lug B
38 K18/A4RLO7BED LI-Baktery Cover
39 K19/A4NLOBLLS LED Sheet
40 T19/A4RLOTBE4 Insulator Sheet
41 K19/A4KLOBTOR SEKR Mounting Rubber
42 K10/A1WLOTEE1 Rear Cover, (UHF/YHF)
4 KL9/A1WLO7560 Rear Cover, {(B0Q MHz)
44 NOT USED
45 K19/A1WLOTSTOPZ | Casting, (UHF/VHF)
48 K19/AIWLOVH70P1 Casting, (800 MHz)
47 K18/42WLOVE12 Tx/Rz Shield Caver
48 K19/AIWLOT500 Receptacle Plate
48 K19/44WL0OBB2S RF Connector
50 %19/A3WLO7S54 Antenna Switch Housing
51 NOT USED
52 woT USED
53 NOT USED
54 NOT UBED
55 HOT USED
58 K19/44WLO7499P2 | Captive Screws
57 K10/A4FLOT480P]1 | Captive Screws
58 K19/44WLO7684 Rivets
58 K18/44WL083BI Housing Gasket
60 K19/44W.07830 RF Connector Gasket
61 K19/A3WL0O7513 Insulator
62 K18/44WL0OBERS Label

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

24

SYMBOL | GE PART NO. DESCRIPTION
63 K19/Ad¥LOTE55 ANT Switch Spring B
23 K18/A4WLOTB5G ANT Switch Spring A
&5 K19/AAWLDTT2T Shield Plate
56 NOT USED
a7 NOT USED
B8 NOT USED
59 NOT USED
70 NOT USED
71 K18/ABWLO788T Contrellar P.W. Board
72 K19/A3§L07895 LCD P.¥. Board
73 K19/A3RLOBE05 Signal P.W. Board
Td K19/A3¥L08832 LCD=Cont Flex. Clrcuit
T5 K1g/AIRLOBEIT Top Flex. Clrcult (SYS)
76 K19/A3WLOEE34 UCL/PTT Flex. Clrouit
77 K19/A3WLOBB3S SPKR/MTC Flex. Circuit
7B K19/A3WLOBES3 Tx/Rx P.¥W. Board, (UHF)
7o K19/A3WLOBEES Tx/Rx P.W. Board, (VHF)
80 K18/A3NL0EE86 Tx/Rx P.H. Board, (800 MWHz)
81 BOT USED
82 K19/A4¥L0OB08E Adhesion Sheet
33 E19/A4NLOS409 Rubber Sheet
84 K19/A4WLDBI8S KIC Film
85 NGT USED
86 NOT USED
87 NOT USED
58 ROT USED
85 NOT USED
a0 POT USED
a1 E19/44WLOBB2TP1 Flush Head Screw, M2.6 x 3
82 K19/A4WLORRZ8P2 Pan Hesd Tappiug Serow, M2 x 6
a3 K19/A4WLOBB2T7P2 Pan Head Screw, M1.7 x 4
g4 K18/A4WLOBBATP3 | Pan Read Screw with &W, M2 x 4
85 K19/A4WLOBRZAP] Pan Head Tapping Scrow, M2 x L0
86 K19/A4WLOBB27P4 Pan fead Screw with SW, M2 x &
87 K13/44W10B227P6 Pan Aead Screw with 5%, M2 x 15
23 K19/44WLOBB27P6 | Pan Head Sctew, M2 x 4
29 K19/44WLOBB28R1 | Pan Head Tapping Screw, M2 x 4
100 K19/44WLOBS27PS Pap flead Screw with SK, M2 x B
101 K18/44WLOSB27P8 | Pan Head Screw with SW, M2.6 x 6
102 WOT USED
183 HOT USED
104 NOT USED
105 NOT USED
108 NOT USED
107 NOT USED
108 NOT USED
109 E19/44WLOTI09 Front Sheet
110 K18/44FLOBAST Window Sheet
111 K18/44¥LOB4A8 STD Rubber Plate
112 K1S/A4WLOT50S ghiele Cover
113 K18/44WLOBT30 Mylar Washer
114 E15/A4WLOB404 VE0 Rubbet
115 K18/ A4WLOBG2S Base Shield Spring
118 K13/A4WL08628 Contact Tug C
117 K19/A4R108830 Base Contact
118 E18/A4FLOBETI ¥indow Gasket
118 K19/A3WLOBBT2 Bage P.W. Board
120 F19/44FLOBS2 RF Spring 4
121 K19/A4WI08830 RF 8pring B
122 K19/A4NLORBAZ RF Spring Plate (800 MAz only)
123 K19/A4WLOB495P1 Connector Spacer A
124 K19/A4WLOB435PZ Connector Spacer B
1285 K19/A4RLOBB3I1P1 | RF PWB Contact 4
126 R19/44WLOBB31PZ | RF DPWB Contact B
127 K19/44KLOBB31P3 | RF PWB Contact C
128 K19/84WLOBBOZ Nylon Washer
129 K19 /A4WLOBEIE Tracking Data Label
130 K18 /A4AWLO7863 Power Pack Bracket
131 K18/4471L05484 Crystal Protection Tube
132 K189/A4WLOB8B0Z Nylon Washer

SYMBOL | GE PART HO. DESCRIPTION
133 K18/A4WLOST10 Yellow Label (For Cont. P/B)
13a K19/A4WLOT08 Yellow Label (For Signal P/B)
135 NOT USED

136 K19/ A4WLOES4E RE Conncetor Washer

137 K19/A48LOSTIL LED P/B Washer

138 E19/A4WLOBT1Z LCD P/B dpacer

119 K19/44WLO304S Cap

l4o WOT USED

141 K1%/A4¥L09422 Coil Spring

142 K1%/A4%L03662 PTIT Spacer




PARTS LIST

VHF M-PD PERSONAL RADIO RF BOARDS

PARTS LIST

K19/A4WE03739 136-160 MHz RF Board
K19/A4WE03740 150-174 MHz RF Board
188U8 1
SYMBOL | GE PART NO. DESCRIPTION
———————— INTEGRATED CIRCULTS - - - - - -

ALDL K19/24B0004124 Prescaler MCI2018L
AlD2 ¥16/24AJ004082 PLL MCl4ab159P1
Alog K19/2¥HALDE090 YCTCKO A4WX01328-2.5 ppm

K19/2YBA106082 VOTCRO A4WX0132B-5 ppm
AL04 K19/24AB004243 Op AMp UPC1251BG
A105 K19/2ABC032105 Aoalog Switch UPD40E6BG
Al106 K19/200KLE355% VCO A4WRO01391 #4-1 KLUSSZ, 150-1i74 MHz

K19/200KLHISE2 VCO A4WXO01391 #4-2 KLH3531, 136-160 MHz
4201 K19/200KEH2592 Gatu Hybrid ELH2592
4202 K19/2444013112 PA Pack A4WX01422-1H, 150-174 Miz

K19/2AAA013104 PA Pack A4WX014322-1L, 136-160 MHz
A203 K19/200KLE8518 PXR-Cont KiH&516
A301 K19/2EDG002028 Mizer UST-2L A4WX01375
4302 K18/2AAJ008088 IF HA1Z442V

—————————— CAPACITORS — — — — — — — — -

[ST:31 K18/2CAX008034 Ceramic chip 3 pF +0.25 pF 5OV
€102 K19/2CAK008208 Ceramic chip 1000 pF +10% 50V
ctod K19/2CAXO09257 Ceramic chip 10 pF 10.5 pP 50V
C104 ¥19/2CAK008208 Ceramic chip 1000 pF +10% 50V
[+ 13 E18/2CCFO04086 Tantalum 1 uF 18Y
C108 K19/2CAR009208 Ceramic chip 1000 pF +10% 50V
c107 K19/2CAK009216 Ceramic chip ©.91 ufF +10% 50V
C108 K18/2CAX008180 Ceramic chip 330 pF ¥5% 50V
c1og K19/2CA%X009218 Cevamic chip 0.01 uF +10% 5OV
€110 K19/2CAX008331 Ceramlc chip 4790 pF +10% 50V
cl11 K19/2CAEO091E2 Ceramnic chip 108 pP *5% 50V
cLLe K19/2CBBO34121 Electrolytic 22 ufF 18¥
c1t8 K19/2CAR008218 Ceramiec chip 0.01 uP t10% 50V
Cllg K19/2CDA055016 MET POLY-PROP Film 0.56 uF 50V
C1i8 K18/2CARD08034 Ceramic chip 3 pF +0.25 pF 50V
clie K16/2CAR008331 Ceramic chip 4700 pF +10% B0V
c117 K19/2CAKG08018 Ceramic chip 1 pF +0.25 pF S0V
¢118 K16/ 2CAR003059 Ceramic chip 5 pP +0.25 pF 5OV
clLe K18/2CAKQ08216 Ceramic chip 0.61 uP +10% 50V
€120 K19/2CAX008208 Ceramic chip 1000 pF +10% 50V
cl21 K19/2CAKQ09125 Cerzmic chip 15 PF +5% 50V
©123 K19/2CARDOR216 Ceramlc chip 0.61 nF +10% 50V
c124 T19/2CCF004088 Tantelum 1 uf 16V
C125 K19/2CBBO62171 Electrolytic 100 uf 18V
c126 K19/2CAK009218 Ceramie ehip 0.01 uF +10% 50V
c127 K19/2CAK009208 Ceramic chip 1000 pF +10% 50V
thru
ci23
c131 K18/3CCFQ04086 Tantalum 1 yF 16V
ci132 K19/ 2CAK009218 Ceramie ehip 0.01 uP +10% 50V
c13a3 K18/2CCF004088 Tantalum 1 uF 16V
c134 K19/72CBBO34121 Electrolytic 22 uF 1BV
£13s K19/2CAKO09208 Caramie ehip 1000 pF +10% S0V

*COMPONENTS ADDED, DELETED OR CHANGED 8Y PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION
o201t K13/2CAK0D3208 Ceramic chip 100G pF +10% 50¥
oz

<zoz K19/2CCT004088 Tantalum 1 uF L&V

€208 K18 /2CAKDOS208 Ceramic chip L000 pF +10% 5S0¥
€208 K18/20CCBOZ6018 Tantalum LOuF 16V

€207 K18/2CAKO00208 Ceramic chip 1000 pF #10% 5OV
Boe

€208 K19/2CCBO28018 Tantalum !0 uF 18V

crLe R13/2CAKD09215 Ceramie chip 0.01 uF +10% 50V
€211 K19/2CAKO092058 Ceramie chip 1000 pF +10% 50V
c21% K19/2CAKDO9141 Ceramic chip 22 pF +5% 50V
€213 K19/2CAK008109 Caramic chip 12 pF +5% 50V
cz14 K18/2CAK009372 Ceramic chip 27 pF +5% 50V
tats

[sh 3251 K18/2CAK009103 Ceramie chip 12 pF +5% 50V
cz217 K18/ZCAKD09208 Ceramic chip 1006 pF +10% 50V
€219 K19/2CAK009141 Caramic chip 22 pF +5% 50V
€220 K19/2CAKOC9208 Ceramiec chip 1000 pF +10% S50v
AN

c222 K19/2CAKO0H308 Ceramie chip 11 pF +5% 50V
c223 K19/2CAK008281 Ceramic chip 6 pF +0.5 pit 50V
€224 K19/2CAKOQBIOR Ceramic chip 11 pF 5% 50V
<228 K19/20CFO04088 Tantalum 1 uF 16Y

ca01 K19/2C4K009208 Ceramic chip 1000 pF +10% 50V
canz K19/2CCFO04086 Tantzlum 1 uP 16¥

<303 K19/3CARO09182 Cerzmic chip 100 pP 5% 50V
€304 K19/2CAR009307 Cergmle chip 8 pF +0.5 pF 50V
€305 K19/2CAK009281 Ceramic chip 6 pF 0.5 pF 50V
cana K19/2CaK009158 Cersmic chip 33 pP 5% SOV
C308 K19/2CAK002108 Ceramic cbip 12 pF +5% 50V
c308 K19/2CAK008034 Ceramic chip 3 pF *0.25 pF 50V
caig E19/9C4K000216 Ceramic chip 0.01 uF +10% B0V
€351 K19/2CAR009216 Ceramic chip 0.01 uF #10% 50V
c312 K19/2CARQ0OE109 Ceramic chip 12 pF +5% 50V
€313 K19/2CAK008034 Ceramic chip 3 pF +0.25 pF 50V
C314 K19/2CAK0092168 Ceramic ehip 0.01 uF +10% 50V
Fis

C318 K19/2CAKQ09128 Ceramic chip 15 pF +3% 50V
€317 K19/3CCF0040886 Tantalum I uF 18V

G

318 K19/2CAR009180 Ceramic echip 330 pF +5% GOV
€320 K19/3CAK009 186 Ceramie chip 47 pF +5% 50V
o321 K19/2CAR009208 Ceramic chip 1000 pF +10% 50V
€322 K19/2CCFO040B6 Tantalum 1 uP 16¥%

€323 K18/2CAK00€108 Ceramic chip 12 pF +5% 50V
c324 K19/2CAK009257 Ceragmic chip 10 pF +0.5 pF 50%
€323 R19/2CAK002125 Ceramic chip 15 pF +3% 50V
c3zg K18/2CAK008026 Ceramlc chip 2 pF +0.25 pF 50¥
c330 K19/2CCF004086 Tantalum 1 uf 16V

€331 K19/2CAK009158 Ceramie chip 33 pF #5% 50V
€332 K19/3CARK009216 Ceramic chip 0.0l uF +10% 50V
<333 T19/23CAR00S1B2 Ceramie chip 100 pF 5% G0V
caba

C337 K19/2CAK009208 Ceramic chip 1600 pF +10% 50V
EEN

caas K19/2CAK009182 Ceramle chip 100 pF +5% 50V
€340 K19/2CAK008257 Ceramic chlp 10 pF +0.5 pF 50¥

LBI-31629

SYMBOL | GE PART NO. DESCRIPTION
C341 K1@/2CCF004086 Tantalum 1 uF 18%¢
and
342
€343 K19/2CAK000208 Ceramic chip 1000 pF +10% 50V
——————————— DIODES — — — - — — - — — —
CR201 K19/2QBA012024 MAST
and
CR202
CR301 K18/2QBA006166 182075K
and
CR302
777777 - ---FILTERS - -~ - - - - - - - -
FL301 K19/2FBD001471 A3FX01829 #1, 136-160 MHz
K19/2FB0001483 ABFX01829 #2, 150-174 MHz
FL30® K19/2FRD001471 ABFL01829 #1, 136-180 mMaz
K19/2FAD001489 A3FX01829 ¥2, 150-174 MHz
FL303 K19/2FAAL103041 A4WX01308
FL304 K19/2FA4103058 A4WX01307
FL305 K19/2FADOO1242 CFX455E
77777777777 JACKS - - - - - - - - - - -
J101 K19/2PDa023036 BITT5-005
Jie2 K19/2PDA023044 69775011
77777777777 COILE - - - - - — - — - - =
1101 K19/2LA4001149 FL3HRBSM
L1o4d K19/2EDEQ01014 44KX01364
L105 K19/2LAD0CE112 NL322522T~068H
L201 K19/2LAA001743 LALDZKRE4TM
L202 K19/2LAB0148473 A4¥X01368-4. 5t
L203 K19/2LABD14935 A4¥WX0134G-38nH
204 K19/2LAR0O14943 A4¥01369
L205 K19/2LAB014935 A4WE01346
1208 K19/3LAAD0L743 LALO2RRR4TR
L301 K19/ 2LAD001OTO NL322522T-R10M
1302 K19/ 2EDR001014 A4WXO1364
1303 K19/ 21.AB024140 A4FXO1BT7d #5
L3065 K19/2LADD0O1062 MLF32160LROX
and
L306
Lso7 K19/2LAD001021 MLF3216DRE8X
7777777777 TRANSISTORS - - - - - — - - -
Qinl K19/ 204D004020 28C3356R22
Q1le2 K19/20AD004087 23B624BV3
Ql03 X18/204D004046 2805060V
thru
Q105
Q106 K19/2Q4D001133 28028209C
Qzo1 X18/204DA04053 28D98¢
Q202 K19/2Q48C15077 2SB1168
Q301 K18/204D804020 25C3366R22
thru
Q303
********** RESISTORS - ~ - - - - - - - -
R104-1 K19/3RGC0O03110 Square chip 1/16W 1X chms +5%
Rioa-s
R105 K18/2RGCO0OIZE Square chip 1/16F 47 ohms +5%
R1CS K19/23RGC003243 Square chip 1/L6W 150K chms 5%
R107 Ki8/2RGCO0IDE0 Square chip 1/16W 220 ohms t5%
R1CGB K18/2RGCOD322T 8quare chip 1/16W 100K ohms 5%
F09
B110 K19/2RGCOD3L10 Square chip 1/16% 1K ohms +5%

SYMBOL | GE PART NO. DESCRIPTION
R11i K19/2RGCOO3177 Square chip 1/16% 10K ohms +5%
Mtz
rl13 K189/ 2RGCO03276 Square chip 1/16W 470K ohms +5%
R1L5 K19/2RGC003185 Square chip 1/18% 15K ohms +5%
R1L§ K19/ 2RFBO03253 Variable GFO4% LOK ohms
it
R118 K19/2RGCON3218 Square chip 1/16W 47K ohms +5%
#120
R121 K18/ 2RGC003408 Squaro chip 1/16% 88K ohms +5%
R12 K19/ 2RGCO03219 Square chlp 1/16W 478 vhos +5%
SR
R125 K18/ 2RGCO0O3151 Squara chlp 1/16% 4.7K ohms +5%
R126 K19/2RGC003110 Square chip 1/16% 1K chns +5%
RL27 K19/2RGCOD321S 8quare chip 1/16W 47K ohms +5%
e
R129 K19/2RGCO033B3 Squate chip 1/1B¥ 4.7 ohms +5%
Rri30 K13/2RGCO03045 Square chip 1/16¥ 190 ohms +5%
R132 K19/2RGC0O03G45 Squars chip 1/16W 15C ohms +5%
R1%4 K19/9RGCOD3110 8quare chip 1/16% 1K ohms #5%
R201 K18/2RGCO03328 S8quare chip 1/18%¥ 10 ohms 457
R20Z K18/3RCCOD3094 8quare chip 1/16W 470 ohms +5%
#30
R204 K19/2RGC003434 Square chlp 1/16W 22 ohms +5%
3565
R208 K19/ 2RGCO0O3094 Square chip 1/16¥ 470 ohmsg +5%
2507
R20& K19/2RGCOD3037 Sgquate chip 1/16¥ 100 ohms 153%
R208 K19/2RGCOD3342 Square chip i/16W 47 ohms +5%
R210 K19/2RFBOO3253 Variable GFO4W 10K ohms
R301 R198/3RGCO03060 Square chip 1/16% 220 ohms +3%
R302 K19/2RGA00S243 Square chip 1/16W 150K ohms +5%
3503
R306 K10/2RGCO03D4E Square chip 1/16W 150 obms +5%
R306 K18/2RGCO03177 Square chip 1/16W 10K ohms +5%
R307 K19/2RGCOO3242 Square chip 1/186¥ 150K ohms +5%
R308 K18/2RGC0030456 | Bquare chip 1/16K 150 ohms +5%
R310 K19/2RGCO03144 Square ¢hip 1/16W 3.3K ohms +5%
R311 K18/2RGCO03201 Square <hip 1/15¥ 33K ohms +5%
R312 K13/2RGCOO31TT Square chip 1/16% LOK chms r5%
R313 K19/2RGCO0I094 Square chip 1/16K 470 ohms +5%
R315 K18/2RGCO03342 8quare chip 1/16R 47 ohms +5%
R321 K18 /2RFB00O3261 Variable GFO4% 100K ohms
R322 K12/28G6C003103 Bquare chip 1/16W% 22K ohms +5%
————————— TRANSFORMERS - — - - — - - — ~
T30l ¥19/2LAB014893 ASNX01333
and
T302
T303 X19/2LABO14901 ALNX04334
T304 K19/2LAB014918 A4RX0L335
—————————— THERMISTOR = - — = — = — — —
TH301 K19/208D015138 NTCDS3CE8IHGLOIHC
7777777777 CRYSTALS - - — - — — — = = —
Y301 K18/2¥4A181657 | 44,545 Mz A4WX01304
ffffff - - - ANTENNA SYITCH - - - - - - - -
5101 X19/2A3WLOTE54 ¥HF Antenna

25



LBI-31629

PARTS LIST

PARTS LEST

¥-PD CONTROLLER BOARD

A4WE04023-8
1380E 1

SYMBOL GE PART NO. DESCRIPTION
77777777 INTEGRATED CIRCUITE -~ - - - - - -
Al K19/24DAC04313 Micro Processor HDE3705VOCP
A2 K19/3CAACLT382 RAM TCSS17APL-2
A3 K19/8604130140 Audio Processor STCSL40F
A4 X18/24AJ010036 NJM3073D
AD K19/2ABL025012 ubD?4HCO4G-TL
AB K19/2AAB004250 uPC45162-T1
AT K19/24AB004243 uPC1251G2-T1
AB KE9/24AB004250 uPC431G2-T1
A9 K19/2AAZ001080 LM386Z-2.5
————————— LITHIUM BATTERY - - - - - - - -
ar1 K18 /5PBAGC4058 BR425
********** CAPACEITORS - - - - - - — ——
c1 K18 /2CAK011253 Ceramie ehip 100 pF 50 WV
thru
clt
ciz K19 /2CAR005511 Cerzmic chip €.1 u¥f 25 WV
apd
€13
14 K18/3CARO9265 Coramic chip 220 pF 50 WY
aad
cis
Cl6 K19/2CAKQO05511 Caramic chip 0.1 uF 25 WV
and
ci?
cig E18/2CAED09265 Cargmic chip 220 pF 50 WV
thra
«as
ca8 K19/2CAX005811 Ceramic chip 0.1 uF 25 RV
ca7 K19/2CAR011253 Ceramic ¢hip 1G0 pF 50 WV
thro
a1,
c30 K19/2CAK011188 Ceramic c¢hip 0.01 uF 50 ¥¥
and
c40
c41 £18/2CAK005511 Ceramic cbkip 0.1 uF 25 WV
c42 Ki8/2CAKO11188 Ceramic chip 0.9L uF 50 WV
c43 E1872CCPO04102 Tantalum ! uF 15 WV
44 K19/2CCF0O04185 Tantalum 0.32 uF 50 WV
€45 K19/2CAKO11188 Ceramie ¢hip 0.01 uF 50 WV
€46 K12/2CCF004102 Tantalum 1 uf 15 WV
and
Ca7
<48 K18/2CAK011253 Ceramic ¢hlp 100 pF 50 WY
[o1:] K19/2CaK011188 Ceramle chip C.01 uF 80 WY
c50 K19/2CAR005511 Ceramle chip 0.1 uf 25 WV
c5l K¥18/2CCFO04102 Tentzium 1 ufF 15 WV
c52 ¥19/2CAK011188 Ceramic chip 0.01 uF 50 WV
[+E] K15/2CAKOL1261 Ceramic chip 18 pF 50 WV
€54 K18/2C4K011055 Ceramic chip 2 pF 50 ¥V
C55% K18/2CAK011220 Ceramic chip 22 pF 50 WY
€58 K19/2CCF004102 Tantalum 1 uF 13 WV
thru
o113

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

26

SYMBOL | GE PART NO. DESCRIPTION

csg K18/2CAR011380 Coramic ohip 3300 pF SO W¥

and

Cceo

cal K19/2CAK021188 Ceramic chip 0.01 uF 50 ¥¥

cez Ki9/2CAK0112908 Ceramie ehip 0.015 uF 50 WV

(o3 K18/2CARDD5511 Ceramie chip G.1 uF 25 WV

and

ces

65 K19/3CCPODBG24 Tantalum €.8 uF 10 %V

c66 Ki9/2CAKO111RE Ceramiec ehip 0.01 uf 50 WY

and

ceT

ceg K18/2CCFODB024 Tantalum 6.8 uF 10 WV

C&d X19/20CFO04102 Tantalum 1 uF 15 WV

and

c70

c71 K18/2CAKO11188 Ceramic chip 0.01 uF 50 WY

o2 K18 /2CAR005588 Ceramic ehip 0.047 uF 50 WV

c73 K18/23CAK008511 Ceramic chip 0.1 uF 25 ¥V

c74 K19 /2CAK011295 Ceramic ehip 0.015 uF 25 WV

o75 K18/2CCF004102 Tantalum 1 uF 15 WV

aad

C76

c7 K18/2CAK011196 Ceramic chip 1000 pF 50 ¥Y

c78 K13/2CCPOD4102 Tantslum 1 uF 15 WV

c79 K18/2C4J023037 Ceramle chlip 330 pF 50 ¥V
77777777777 DIODES =~ = » - - - — — - -

CR1 K18/ 2QBEO0S018 DAN202KT-26

CR2 K18/2QBE005032 DA2G4KT-96

CR3 K18/2QBEOO5127 1855154

cR4 ¥19/2QBE005032 DAN204KT-26

thru

CR8

CR% R19/2QRE005032 DA204KT-56
——————————— PINHEADER — - - — — — — — —

Piol K18/2PDA023083 B5846-2056

P10Z X18/2PDA023101 £656846-211
7777777777 TRANSISTORS - - - = - - - — =

Q1 K15/2QAD001133 NPN, 28C2620QCTL

Q2 K19/20AD004095 PNP, 25B&24T1BBVA3

sgd E19/2QAD004103 PNP, 28B798T1DL

Q4

Qs K18/2QADGO1034 WPN, 28C2462LCTL

Q6 K19/2QAD004095 PNF, 28BE24T1BEVI

Q7 K19/2Q40001034 NPN, 28C2462LCTL

-1} K18/2QAD004095 PNP, 25B624TIEBV3

Q@ K19/2QAD0G1034 NPN, 25C2462LCTL

gig K19/2QAD004095 PKP, 28B624T1BAV3

Qi1

Qlz K13/2QAD001034 NPY, 2BC2462LCTL

Sag K19/2040004085 PN?, 25R624T1BBV3

Yid

Q18 K19/2Q4D004103 PNF, 28B788T1DL

Qle K19/2Q4D604085 PND, 2SBE24T18BV3
B RESTSTORS - — — — — - - — — -

i;ru K18/2RGCO01643 Sguare c¢hip 1/10F 1060 X ohm +5%

RE

SYMBOL | GE PART NO. DESCRIPTION
RO K19/ 2RGCOO1627 Bquare chip 1/10K 10 K oum 5%
thra

R19

R20 K9/ 2RGCO01618 Square cbip 1/10% 4.7 K ohm 5%
Ra1 K19/2RGCOOLE27 Sguare chip 1/10¥ 10 K obm #+B%
R23

R23 K19/2RGCO01643 Bquare chip 1710 100 K obm +3%
A2

R25 K19/2AGC001908 Square ehip 1/10W 24 K ohm #1%
R28 K19/2RGCOCLELE Square chip 1/10F 27 K ohm #1%
R27 K18/2RGCO01583 Square chip 1/10R 2.2 K ohn +5%
k26

R28 K189/2RGCO01833 Square chip 1/10W 2.2 obm +10%
R30 K18/2RGCO01508 Square chip 1/10W 24 K ohm +1%
R31 K18/2RGCO01816 Square chip 1/10K 27 K ohm +i%
R32 K19/2RGCO01S8S Square chip 1/10¥ 1 K obm +5%
w5

R34 K18/2RGCO01833 Square ehip 1/10R 2.2 obm +10%
R3I5 K18/3RGCO01643 Square chip 1/10¥ 100 R ohm +5%
R36 K19/2RGCOO1890 Square chip 1/10W 30 K chn +1%
and

R37

a38 K19/2RGCO0O1ET4 Square chip 1/10¥ 10 K ohm +1%
mag K18/2RGCGD1E43 Square chip 1/10F 100 K ohm +5%
iy

R42 K18/2RGCO0L385 Square chip 1/10W 1 K ohm *5%
thru

R47

nag £19/2RGCOULB25 Square chip 1/10K 220 K cha #5%
Ra8 K18/2RGCO04AGLS Bquare chip 1/iD¥ 8.2 K ohm +1%
and

R50

A5l K19/2RGC001932 Square chip 1/10W 100 X ohm *+1%
R62 K19/3BGCH01924 Square chip 1/10W 43 K ohm +1%
R53 K19/2RGC0O01843 8quare chip 1/10F 100 X ohm +5%
R55 K19/ 2RGCOD1T26 Square chip 1/10¥ 47 K ohm +5%
R56 K19/ 2RGCO01585 Square chip 1/10W 1 K ohm +5%
RA7 K19/2BGC001643 Square chip 1/10¥ 100 K oha +5%
R58 K19/2RGCON1817T Square ohip 1/10¥ 33 K ohm +5%
RBY K19/2RGC001643 Square ship 1/10F 100 K onm +5%
R6O ¥18/2RGCOO1825 Square chip 1/10W 220 K ohm +5%
R61 X19/2RGCOO1502 Square chip 1/10F 10 ohm +5%
RE2 K18/2RGC001643 Sguare chip 110K 100 K ohm #+5%
R83 KiB/2RGCO01837 Snuare chip 1/10W 10 K ohm +5%
;12 K189 /2RGCODIB3Z Sguare chip 17100 2.2 ohm +10%
R6S K19/2RGC004232 Squere chip 1/10¥ 100 X obm #1%
Réo

RE7 K18/2RGCO0O163S Square chip 1/10F 22 ¥ ohm +5%
nes K13/2RGCO01232 Square chip 1/10W 100 K ohm +1%
naeg K19/2RGLO01627 Square echip 1/10¥ 10 K ohm #5%
R70 K18 /2RGCO01SH5 Square chip L/10F 1 K obm +5%
R71 K18/2RGC001832 Sguare chip 1/10¥ 160 K ohm +1%
b

RT3 K19/ 2RGCO04078 Square chlp 1L/10W 470 K ohm +1%
R74 K18/28GCOC1874 Square chip 1/10¥ 10 K ohm +1%
RTS K18/2RGCGG4076 Square chip 1/10F 470 K ohm 1%
R78 K19/2RCCOQ1874 Square chip 1/10% 10 K ohm #1%

SYMBOL | GE PART NO. DESCRIPTION
R77 K19/3RGCODIBES | Square chip 1/10W 2 K ohm +1%
and
’78
R79 K18/2RGCO01841 | Square chip 1/10K 4.7 ohm +10%
pi
r81 K19/2RGCO01627 | Square chip 1/10W 10 X ohm +5%
RBZ ELB/2ROCO0LE33 | Square chip 1/16¥ 2.2 cha +10%
k83 Ki8/206C001643 | Square chip 17109 100 K otm +5%
thru
REE
RET K18/2RGC0O0178L Square chip 1/10W 10 M ohm +10%
n8E K18/BROCO0L627 | Square ship 1/LOW 10 K okm 5%
RAS K19/2RGCO01585 | Square chip 1/10% 1 K ohm 45%
763
R1L K19/2RGCO0L627 | Sguare chip 1/10W 10 K ohm +5%
252
r83 Ki9/2RGCO01BBS | Square chip 1/10W 1 X ohm 45%
woa
RSS K19/2RGCO01874 | Sgnare chip 1/10F 10 K ohm +1%
Re6 E19/2RGC0016827 | Square chip 1/10F 10 K ohm 5%
thru
RGO
R100 K19/2BGCO0LE2S | Square chip 1/10W 220 K ohm +5%
B1QL K15/3R6CO01585 | Square chip 1/10% 1 & ohm +5%
rro
2103 K19/2RGC001627 | Square chip 1/10% 10 & ohm +5%
R104 R19/2RGC001759 Square cnip 1/10% 470 K ohm +5%
R105 K19/2RGC0O01643 | Square chip 1/10K 100 & ohm +5%
aioe
R107 K19/2RGC001627 | Sguare chip 1/10W 10 K ohm 15%
flos
R109 K18/2RGCO01817 | 8quare chip 1/10F 33 K ohm +5%
R110 K19/2RGCQ0L627 | Square chlp 1/10% 10 K ohm #5%
R111 K18/2RGC001643 | Bquare chip 1/10W 100 K ohm +5%
LT
RLL3 K19/2RGCDO1759 | Square chip 1/10W 470 K cha +53
A
RIS K18/2RGCO01841 Square cuip 1/10W 4.7 ohm +10%
R116 K18/2RGCOO1726 | Sguare <bhip 1/10F 47 K ohm #5%
R117 K18/2RGCO01635 | Square chip 1/10F 22 K ohm 15%
r118 R13/2RGC001643 | Square chip 1/10W 100 K ohm +5%
Rl
R120 K19/2RGC001585 | Square chip 1/10W 1 K ohm #5%
R121 K19/2RGCD01728 | Square enip 1/10K 47 K oho +5%
R1Z22 R19/3RGCO01643 | Square chip 1/108 100 K ohm +5%
******* RUBBER HUMPER - - - - - — - — —
XYL K19/2YYE001062 | NB-0252-0.5t
B CRYSTALS — ~ = = = = - — - =
Y1 K19/27A81B1665 | AT-41 3.579545 M=




PARTS LIST

M-PD LCD BGARD

PARTS LIST

PARTS LIST

SIGNALING BOARD
A4REQ4024

1830E 2

A4WE037378
ISSUE 3

SYMBOL GE PART NO. DESCRIPTION

———————— INTEGRATED CIRCUITS - - - - - — —
Al ¥19/24DC003107 uPD7228G

—————————— CAPACITORS - - - — - - - — -
c1 X19/2CAK011186 Ceramic chip 1000Q pFf
thru
c3
c4 K18/2CAK005586 Ceramic chip 0.047 uF
cs X19/2cCF004183 Tantatum Q.47 ul
o8 X19/2CCF004102 Tantalum 1 uF
and
c7

777777777777 LED - - — - — - - - — - -
CR1 K19/2HAA010202 HLMP-B500
thru
CR6

********** TRANSISTORS - - - - - - - - -
Q1 K19/2QAD0G1026 Silicon, R8AL1121S8BTL
Q2 K19/2QAN001034 8ilicon, 28C2462LCTL

—————————— RESISTORS - - - - - - - - - -
nl K19/2RGC0O01724 Square chip 1/10W 180 K ohm +5%
®2 E19/2RGC00162T SqMare chip 1/10% 10 X ohm 5%
thru
R4
RS K1%/2RGCOOLS528 Square chip 1/10W 100 ohm +5%
k6 K19/2RGCO0OL645 Sguare ¢hip 1/10F 100 K ohm +5%
R7 K19/2RGCO01528 Square chip 1/10% 100 ohm 5%
RB K19 /2RGCOG1544 Sguare chip 1/10¥ 220 ohm #5%
and
R9
R10 K19/2RGCO0G1700 Sguare chip 1/10W 1.5 E chm #+5%
R11 K19/2RGCO01601 Square c¢nip 1/10W 3.3 K ohm +5%
RiZ K18/2RGCO01726 Square chip 1/10W 47 K ohm #5%
and
R13
Ri4 K19/ 2RGCCOLE35 Square chlp 1/10R 22 K ohm +5%
R15 Ki19/2RGCO01569 Square chip 1/10W 470 chm #5%

—————————— LCD DISPLAY - - - — - - - - -
Let K13/2DCAD05E020 T1640034

7777777777 PINREADER - - - — — — - - -
J1-1 K18/2PDAG23143 Minisert 76693-001
thru
Ji-5

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION
———————— INTEGRATED CIKCUITS - - — - - - -
A30L K18/2ARA004404 Miero Processor; HD83TOGVOF
A302 Ki9/24A8004292 OF-AMP, uPC1251G2-TL
A308 K18/24AC004135 Comparator, uPC393
ffffffffff CAPACITORS - - - — - — — - -
c30d K19/2CCP004102 Taatalum, 1 uF
and
£3az
c3023 K19/2CAK013101 Ceramic chip, 380 pF
0304 K18/2CAK013044 Ceramic chip, 1500 pF
C308 K18/2CAK005818 Ceramic chip, 22 pF
R DIODES - -~ - - - - - -~ -
CR301 K19/2QBE0CDS032 DAZ04KT~86
———————— - - - PLUGS - - - - - - - - - - -
PL K18/2PDA023143 TEES3-001
and
P2
7777777777 RESISTORS ~ - - - - - - — — -
RHO1 K18/2RCCO0I585 Square chip, t/10W, 1 KobmJ
R302 K18/2R0OCODIG43 Squatre chip, 1/10W, 100 Kohmd
R303 KL9/2RGCO044T2 Sguare chip, L/10W, 620 Kohm[
R304 K19/2RGCO01742 Sguare chip, 1/10W, 330 KohmJ
R305 K19/2RGCO04480 Squave chip, 1/10¥, 180 KohmJ
R308 K19/ZRGCO04407 Square chip, 1/10F, 82 Kobmd
R3OT K19/2RGCD04316 Bquare chip, 1/10W, 39 KohmJ
R30R K19/2RGC001627 Square chtp, 1/10K, 10 Kohmd
Raos
R310 F18/2HGC001826 Square chip, 1/104, 220 KohmJ
thru
R312
R3L3 K19/2RGC0O01827 8quare ehip, 1/10W, 10 Zohnt
thru
R315
R316 K19/2REC00177S Square chip, 1/10¥, 1 MohmJ
R317 K19/2RGCA01627 Square chip, 1/10N, 10 Kohmd
R319 K19/2RGCO01627 Square chip, 110K, 10 Kohmd
Ré20
Ra2i ¥19/2RGCO01833 Squars chip, 1/10W, 2.2 chmk
R3Z2 X18/2RGCOCL643 Squave chip, 1/108, 100 Kohmd
thru
R324
—————————— CRYSTALS - - — — — — — = — —
¥1 K18/2Y4A181665 Not Used

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

LBI-31629

27



