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DESCRIPTION

Logic Board 19D902151G1 controls the operation of the
GE-NET TMX 900 MHz, trunked mobile radio. The Logic
Board contains a microcontroller and associated memory
circuits which include an EPROM for controller software, a
programmable EEPROM to store customer Area/Group Sets,
frequencies and options, and RAM for controller working
memory. MTX and MRX modem data from the Audio Board
are controlled by a Modem IC on the Logic Board.

The Logic Board also contains latch circuitry for tone
generation, data I/O and volume control. An electrically
erasable potentiometer (EEPOT) is used for the volume con-
trol. In addition, the board provides the audio paths between
RF Board A3, Audio Board A2 and the Handset or
Mic/Speaker Amplifier.

The logic board mounts on the bottom of the frame
assembly undemeath the Audio Board. A Block Diagram of
the Logic Board is shown in Figure 1.

The logic board generates and receives the control signals
described in Table 1. '

CIRCUIT ANALYSIS

Adescription of the symbol numbers used in the following
text is contained in the Block Diagram, Outline and

Schematic Diagrams, and Parts List as listed in the Table of
Contents above. Also, refer to the IC/Module Data Sheets for
pin out information (see Table of Contents).

MICROCONTROLLER, DECODER AND LATCH

Microcontroller U701 is an 8-bit, control-oriented
microcomputer with internal input/output interface (I/O),
and 256x8 random access memory (RAM). The
microcontroller provides all of the radio timing and control
signals. An 11,0592 MHz external crystal (Y701) is used for
clocking.

Microcontroller U701 controls the following circuits:

Synthesizer

Transmit circuit

Decoding of RX Signal Tones

Generation of TX Signal Tones
Microphone, Speaker and Data mute gates

Communications between the microcontroller and con-
trol unit is by 300 Baud serial data. Keypad and Display Serial
lines for the handset test mode are Channel Select 0 and 1
respectively. Refer to Maintenance Manual LBI-38116 for
more details on the Control Unit.

Keypad and Display Serial lines are RXD and TXD
respectively are for PC Programmer operation. A 9600 Baud,
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Figure 1 - Logic Board Block Diagram
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RECEIVES FROM GENERATES TO RECEIVES FROM GENERATES TO
AUDIO BOARD: AUDIO BOARD: RF BD SYNTH: RF BD SYNTH:
RX TONE DATA SIGNAL TONES LOCK DETECT CLK/MIC MUTE
MRX DATA MTX DATA ENABLE
CAS (SQUELCH) DPTT DATA/VOICE MUTE
TX DATA MUTE
RX MUTE XMIT CIRCUIT:
MIC MUTE
* DATA/VOICE MUTE DPTT
BAND SWITCH
HANDSET: HANDSET:
KEYPAD SERIAL DISPLAY SERIAL
PTT
HOOK/MONITOR
RS-232 ASCII link interfaces the radio to the PC Program- »  Area/Group Sets
mer. Refer to Programming Manual TQ3325 for more infor- »  Frequencies
mation. »  Options

Two additional ICs directly support the controller. U703
isan Octal 3-state, non-inverting transparent Latch used with
ALB (Add- Address Latch Enable). U703 is used to demul-
tiplex the controller Address/Data Bus. U702 is a three bit

fess to one-of-eight active low decoder outputs. It uses
addgess lines A13, A14 and A15 as inputs, and provides Chip
Enables for INPRT (U710 IO EXP), OUTPRT (U709 D
Latch), RAM (U707) and Modem (U708). NOR gate
(U713) combines Read and Write to the enable signal for
INPRT and OUTPRT.

ERASABLE PROM (EPROM)

EPROM U706 is a 32K x 8 bit, ultraviolet Erasable and
Electrically Programmable Read Only Memory. U706 stores
all the software routines required by the controller for radio
operation. The EPROM does not contain any customer
specific information.

ELECTRICALLY ERASABLE PROM (EEPROM)
EEPROM U704 is a 512 x 8 bit memory device desig-

nated the "personality” PROM. This personality PROM
stores all required Customer information, which includes:

The EEPROM can be conveniently programmed through
J701 on the Logic Board without opening up the radio.

RAM

The (U707) IC is a 2K x 8 bit, High Speed Static CMOS
RAM. This IC is used by the controller for additional tem-
porary data storage during radio operation.

MODEM AND JK FLIP FLOP

Modem chip U708 provides for transmitting and receiv-
ing 4800 baud, high speed data. This is performed by
serial/parallel and parallel/serial conversions for MTX and
MRX data respectively. The controller passes and receives
modem data on the parallel Data bus. Anbther Modem chip
function is to provide for a "watchdog timer" in controller
operation. Whenever the timer is not routinely set, as with a
software failure, the modem IC re-initiates the system startup
(powers up the radio).

A 110592 MHz clock signal is provided for
microcontroller operation by crystal Y701. A JK Flip Flop
(U711) performs a divide by two function to provide the
5.5296 MHz used by the modem.
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BUS TRANSCEIVER

U710 is an Octal, 3-state, non-inverting Bus Transceiver,
Grounding pin 1 of I/O expansion IC U710 permits data to
pass in only one direction. CAS (Squelch) and RX Tone Data
are applied to the Logic Board from the Audio Board. PTT,
Hook/Mon, Keypad and Display Serial data are applied from
the Control Unit. The output of U710 is applied to the Data
Bus.

D-TYPE FLIPFLOP AND EEPOT

U709 is an octal D-type flipflop that is used to latch the
RX MUTE, UP/DN, INC and Signal Tones from the
microcontroller.  Signal Tones generated by the
microcontroller are latched and transformed into sine waves
(digital to analog conversion) by resistor network R723. The
network output is applied to Op Amp U705B for the required
gain.

The UP/DN and INC signals are used to control the
direction and value of EEPOT U714. The digitally controlled
potentiometer has a minimum resistance of 40 ohms, and a
maximum resistance of 10K ohms. The EEPOT is adjusted in
101-ohm increments. Incrementing UP increases the speaker
audio volume.

Filtering and gain is provided by Op Amp U705A. The
EEPOT is preset to 80% volume level to provide proper
audio levels for the control unit speaker amplifier.

RELAY AND VOLTAGE REGULATOR

In addition to the control and latching circuits, the Logic
Board contains a hom relay circuit, a +5 volt voltage regulator
and battery voltage filter.

Horn Relay

The hom relay circuit consists of NPN buffer transistor
Q702 and NPN relay driver transistor Q703. The circuit is
activated by the controller for a received call, when enabled
by the EEPROM. The circuit is capable of handling up to 150
milliamperes to drive an extemnal relay coil.

Yoltage Requlator

Voltage regulator U712 supplies a regulated +5 volts DC
to all of the Logic Board ICs except for Op Amp U705. U705
is supplied by the filtered A+. A resetcircuit is combined with
the regulator to provide the controller (via the modem chip)
with a power-up signal for start-up or restarts. The +8 volts
DC is supplied to U712 from 8-volt regulator U102 located
on the RF Board.

Battery Voltage Filter

Transistor circuit Q704 operates as a filter circuit for the
A+ battery voltage. This circuit is used to reduce "alternator
whine" interference. The filtered A+ (13 Volts DC) ig used
in the handset and on the Audio Board. Transistors Q708 and
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Figure 2 - Reset Waveform
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Q707 provide surge protection for Q704 by automatically
shutting down if an over current condition is sensed at J701.
Reset occurs when power is re-applied to the unit.

LOGIC BOARD QUICKCHECKS!

If a faulty Logic Board is suspected, it can be conﬁrmed ;

by substitution of a known good board.

DC CHECKS

Power for the Logic Board is sunplied by the 8 volts on J702,
Pin 3. This comes the +8-Volt Regulator (U102) located on
the RF Board.

1. Check for +5 * 0.25 volts on U712, Pin 5.

2. Check the Microcontroller Reset line (U701, Pin 10).
If Reset is occurring, check the Regulator U705, Pin 2 and
Q701. See Figure 2 for Reset Waveform.

3.Check for oscillator activity by examining the ALE
clock'on U701, Pin 33 (see Figure 3). If not present, ex-
amine the system' clock on U701, Pin 20. The presence of a
system clock but no ALE may indicate that U701 is defective.
If the system clock is not present, check Y701 and related
components

4.All output lines from the Microcontroller are pulled to

45 Volts through SOK-Ohm resistors inside the

Microcontroller. If a line is high, ground that pin and monitor
the results. Service Note: If a line is low, the line may not be
forced to +5 Volts.
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OUTLINE DIAGRAM

COMPONENT SIDE

{19D902151, Rav. 0)
(190902152, Layar 1, Rev.
(190902152, Layer 4, Rew.

SOLDER SIDE

GE-NET TMX

Logic Board

VIEW FROM SOLDER SIDE

(1590902151, Rev. 0)
(190902152, Layer 4. Ray. 1)

@ NOTES:

44— RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES

4——— RUNS ON COMPONENT SIDE

THE FOLLOWING DEVICES RRE ELECTROSTATIC SENSITIVE
DEVICES REQUIRING SPECIAL CARE:!
U701-U704,U707-U711.8 U713

PIN 1 OF R723 IDENTIFIED BY DOT.COLOR
STRIPE. VENDORS LOGO OR NOTCH.
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PARTS LIST

LBI-38112

PARTS LIST
LOGIC BOARD
19D902151G1
ISSUE 1
SYMBOL | GE PART NO. DESCRIPTION
---------- CAPACITORS - = = = = = = ~ =
c701 19A702052P26 Cecamic: 0.1 uP + or — 108, 50 VDCW,
thru
c704
c707 19A702052P26 Cevamic: 0.1 uf + or - 108, 50 VDCW.
theu
cno
c711 19A704879P15 Electrolytic: 47 uF + or -20%, 35 VDCW.
c712 19A701534P9 Tantalum: 47 uPf + or -20%, 6.3 VDCW,
c73 19A704879P8 Capacitor, Electrolytic: 2.2uf + or - 20%, 50
VDCW.
C714 19A704879P5 Electrolytic: 10 uP + or -20%, 1§ VDCW.
C716 19A702052P26 Ceramic: 0.1 uF + or - 10%, 50 VDCW,
C717 19A702061P37 Ceramic: 33 pP + or -5%, 50 VDCW, temp coef 0 +
and : or =30 PPM/°C.
Cc718
cne 19A702052P26 Ceramic: 0.1 uP + or - 10%, 50 VDCW,
20 19A704879P5 Blectrolytic: 10 uF + or =20%, 16 VDCW.
c721 19A702061P77 Cecamic: 470 pF + or - 5%, 50 VDCW, temp coef 0
+ or - 30 PPN.
c7122 19A702052P26 Cecramic: 0.1 uP + or - 108, 50 VDCW.
cT23 19A703314P9 Electrolytic: 4.7 uPF -10+50% tol, 350 VDCW; sim
to Panasonic LS Series.
c724 19A702052P26 Cecamic: 0.1 uPf + or - 10%, 50 VDCW.
C726 19A702061P77 Ceramic: 470 pP + or - 5%, 50 VDCW, temp coef 0
thru + or - 30 PPN.
c731
C732 19A702052P26 Ceramic: 0.1 uF + or - 108, 50 VDCW.
----------- DIODES =- - - - - = = - - —
D701 19A700053P2 Silicon, fast recovery (2 diodes in series).
thru
D706
----------- JACRS - ~ - - - - - = - - -
J701 198209727P29 Connector.
J702 19A704779P11 Connector; sim to Molex 22-17-2122.
----------- PLUGS - - - - - - - - = = =
P703 19AT04874P1 Connectoc: sim to: Blco 00-9021-18-12-00-339.
---------- TRANSISTORS - - - - = = = = =
Q701 19A700076P2 8ilicon, WPN.
and
Q702
Q703 19A702503P2 Silicon, WPN.
and
Q704
Q705 19A700076P2 Silicon, NPN.
Q706 19A700059P2 Bilicon, PNP.
and
Q707
Q708 19A700076P2 8ilicon, NPN.
---------- RESISTORS - - - - = ~ - — = =
R701 19B800607P560 Metal £ilm: 56 ohms + or - 5%, 200 VDCW, 1/8 w.
R702 198800607P473 Metal tilm: 47K ohms + or - 5%, 200 VDCW, 1/8 w.
»703 19B800607F 492 Metal film: 4.7K ohms + or - 5%, 200 VDCW, 1/8
w.
R704 19R800607P102 Metal film: 1X ohms + or - 5%, 200 VOCW, 1/8 w.

SYMBOL | GE PART NO. DESCRIPTION
R705 19B800607P473 Metal film: 47K ohms + or - 5%, 200 VDCW, 1/8 w.
206
R707 198800607P472 Metal film: 4.7K ohms + or - 58, 200 VDCW, 1/8
w.
RT08 19B800607P2R2 Metal film: 2.2 ohms + or =58, 200 VDCW, 1/8 w.
R709 198800607P103 Metal film: 10K ohms + or - 5§, 200 VDCW, 1/8 w.
1)
R711 19BB00607P472 Metal film: 4.7K ohms + or - 5%, 200 VDCW, 1/
thru .
R713
R714 1988006072103 Metal film: 10K ohms + or - 5%, 200 VDCW, 1/8 w.
R715 198800607P473 Netal film: 47K ohms + or - 5%, 200 VOCW, 1/0 w,
R716 198800607P104 Metal film: 100K ohms + or - 5%, 200 VDCW, 1/8
W,
R717 19B800607PS60 Metal film: 56 ohms + or - 5%, 200 VDCW, 1/0 w,
R718 19B800607P103 Netal film: 10K ohms + or - 58, 200 VDCW, 1/8 w.
i
R722 19B800607P332 Metal filmi 3,3k ohms + or -~ 5%, 200 vDCW, 1/8
LD
R723 19A704885P5 Reslistive Metwork: + or -2%, 1/8 w.
R724 19B800607P101 Metal filmi 100 ohms + or - 5%, 200 voCwW, 1/8 w.
R727
R728 198800607P103 Metal films 10K ohma + or - 5%, 200 VDCW, 1/8 w.
R729 198800607P102 Metal filmy 1K ohms ¢ or - 3%, 200 VDCW, 1/8 w,
R730 198800607P332 :onl filmet 3.3K ohms ¢+ or - S8, 200 vDCw, 1/8
R731 19B800607P272 Ketal films 2.7K ohme ¢ or - 38, 200 vDCW, 1/0
and w.
R732
R733 198800607P473 Metal films 47K ohms + or - S8, 200 VDCW, 1/0 w.
R735 198800607P1 Metal Pilm: O ohms (30 Milli-ohms Max), 1/8 w.
- = = = = = - = INTEGRATED CIRCUI?S - ~ - - = = =
0701 19A705557P2 Integrated ciccuit, microcomputer.
u702 19A704445P101 Integeated circuit,
g703 19A703471P102 Integrated cicrcuit.
U704 19A704724P1 Digitals EE PROM; sim to XICOR X2404P.
U708 19A116297P7 Lineatr, OF ANP.
U706 19A705635G2 Integrated circuit. Includes:
19A704305P3 Programable Read Only Memory: 256K Ultraviolet
Erasable.
u707 19470293402 Read/Write Memory, CNMOS.
U708 19A704727P1 Integrated Circuit, Node 28 Hook.
v709 19A704300P111 High speed, CNOS: OCTAL D Flip-Flop.
U710 19A703471P108 Integrated circuit.
g711 19A704380P201 High speed, CMOS: Dual J-K Plip-Plop with
resset.
u712 19A704970P1 Voltage Regulator, 5 volte; sim tor 808 LIO?.
uns3 19A703483P101 High speed, CMOS.
0714 19A705180P2 Potentiometer, digitally controlleds sim to CAT
X9103P.
m e e e ma =2 - B0CKETE - = - - - - - - -~
Xu704 19A700186P15 Integrated circuit: 8 positions) eim to Burndy
DILD 82-108,
Xu706 19880123603 Bocket, strip.
I L ] CRYSTALS = = - - = - - - -
Y701 19A702511615 Quartz: 11.059200 MHx.
--------- MISCELLANEOUS - - = = = = = = =
19B80060BP156 Rivet Tube.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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DIRECTION :9 ENABLE DIRECTION L H L L
L L | OATA TRANSMITTED FROM
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EEPOT

I19ATOSI80P2 IC DATA LBI-38112
(U7i4)
PIN CONFIGURATION PIN NAME
VH HIGH TERMINAL OF POT
1) WIPER TERMINAL OF POT '
vL LOW TERMINAL OF POT
O PIN  NAME  OESCRPTION | niolalnizizia
u/p UP / DOWN CONTROL (
INC WIPER MOVEMENT CONTROL | RE READ ENABLE (ACT|VE LOW). ° a
cs CHIP SELECT 2 EN CHIP ENABLE (ACTIME LOW). S
3 RESOUT  RESET OUTPUT (ACTJVE HIGH).
4-11  ADD-AD7 BI-DIRECTIONAL ADDR/DATA BUS. (e} 24]
FUNCTIONAL DIAGRAM 12 ALE ADDRESS LATCH ENABLE {ACTIVE HIGH).
_ 13 vss GROUND [Z gﬂ
IJ— uPER 14 CLKI BUFFERED CLOCK OYTPUT. MODEM
™ —>] commmr [N VR L w IS VDD +5V [ I19A704727P| 22]
G 16 XTALI OSCILLATOR INPUT. (U708)
17 XTAL2  OSCILLATOR OUTPUT. 21
) 18 CLK 2 640 kHz OUTPUT. B
19 DATAIN  RECEIVED DATA INPUT. m
20 SAT RECEIVED SAT INPUT, [id] 2
20 TXDAT TRANSMIT DATA OUTPUT.
RCVCLK  RECOVERED CLOCK QUTPUT. [] 0]
23 RCVDAT  RECOV DATA QUY PUT.
R
3 12} |13} j14] |15] [16] [17] 118
n 26 S CHIP SELECT( LOW). Ll l—l l—] U L—J l——l L—J
27 CLK3 TRANSMIT CLOCKOUTPUT.
28 WRITE ENABLE (ACTIVE LOW.
RC-8023 RC-8023
VOLTAGE- REGULATOR (
(WITH RESET)
19A704970P!
PIN CONFIGURATION
sl—— +Vour |
4 T DELAY CAPACITOR (Cd) |
@ ) E— GROUND 1
- I— RESET OUTPUT l
> +VIN :
OP-AMP
{ TAB CONNECTED TO PIN 3) 19A116297P7
(U70S5)
PIN CONNECTIONS
N/
outeut | [1] » 8] vee
INPUT N ANSISTOR ouTPUT INPUT | (-} 2] | 7} outpuT 2
I 5 . -
Oo—9- \ O INPUT | (+) [3] 5 €] nPUT 2 (-)
GND [4] 3] INPUT 2 ()
RC-8026
) OUTPUT []
CURRENT
START }— REF -T— LIMITER
RESET
] OUTPUT
__oz
THERMAL RESET
PROTECT CIRCUIT
GROUND
3 0——@ L @ *—O3

R

DELAY
CAPACITOR

. AR
RC-5286A 11



LBI-38112

IC DATA

MICROCONTROLLER

19A7T05557P2
(u7ol)
FUNCTION DIAGRAM
0.0, PO.7 P2.0,P2.7
YTy [YYYYYY
b iR
Vee PORT 0 PORT 2
E‘ DRIVERS DRIVERS
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I 35 RAM aom /‘—J
I = LATCH A —
i !
|
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i
Fdb
:REGISTE.I
|
!
|
1
|

e
BLOCKS ::3::2: ‘.I.’
PSEN w—] 8
Sl Emel
—.1
" _PORT
XTRA1 XTRAZ = DRIVER ] __Twvi Pt >4
0O
iyt
EPROM
I9A704305P3
(U706)
DATA OUTPUT

27C256

o -
e % - o et
Vppe—» T A2z
fteeets A7 03
OE—{ ©OE,CE As4
= ANC:_OP:I%GRAM OUTPUT BUFFERS As (s
—
Aq (s
p——— > A
v - 37
==l ecooer = V-GATING A2 s
:= e A s
ADDAR |N|;UTS < X : 262,144 BI7 Ao QQio
0~ “14{—% DECODER : CELL MATRIX %o it
—»] ° 0, O
02
GND [

vss

vcc

PORT 0

PORT 1

PORT 2

PORT 3
3.0
31
3.2
3.3
35
3.6
3.7

RST

ALE

PSEN

XTAL1
XTAL2

RTALD

n
R
PAD
CIRCUIT GROUND POTENTIAL

+5V POWER SUPPLY

8—BIT OC BI-DIRECTIONAL 170 PORT.
8—BIT QUASI-BIDIRECTIONAL 1/0 PORT.
8—BIT QUASI-BIDIRECTIONAL 170 PORT.
8—BIT QUASI-BIDIRECTIONAL 1/0 PORT.

RXD — SERIAL PORT RECEIVER DATA.
TXD — SERIAL PORT TRANSMITTER DATA.
INTO — INTERRUPT 0 INPUT.

INT1 — INTERRUPT 1 INPUT.

Tt — COUNTER 1INPUT.

WR — WRITE CONTROL.

RD - READ CONTROL.

RESET.

ADDRESS LATCH ENABLE.

PROGRAM STORE ENABLE OUTPUT.
INTERNAL/EXTERNAL INSTRUCTION FETCH.
INPUT TO OSCILLATOR AMPLIFIER.
OUTPUT FROM OSCILLATOR AMPLIFIER,

RC-8031
PIN NAME
Ap-Aj4 | ADDRESSES
CE CHIP ENABLE
OE OUTPUT ENABLE
Og— 07 | outpurs
RC—8032
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6ND T2 137 1/05 5 _5:)_ COLUMN DECODER festzs)| {>
A- ADDRESS INPUT Az Ap Ap Ag
1/0~ INPUT/ OUTPUT DATA
€S- CHIP SELECT
WE-WRITE ENABE
3 -OWRENABLE
[
GND-GROUND RC-8034
DIGITAL 312X8 EEPROM
19A704724PI
(U704)
PIN CONFIGURATION FUNCTION DIAGRAM
(8)vee —
(4) Vgg — START CYCLE HV GENERATION
TIMING 8 CONTROL
(8) oA TTART ]
tosic | } 1
CON'I;:gL
Lo
__[SUAVE ADDRESS |—» 64 EEPROM
(e) scL CONPARATOR Sxes
3 I

| Ag-+70 Vss

2 AND3A AND A ADDRESS NPUTS
4 Vss

5 SDA SERIAL DATA -:'__|2c
6 SCL SERIAL CLOCK

7 TESTINPUT— TO Vgg

8 Voo

RAM

19A702934P3
(U707)
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(2) A
(3) Ay

] e |
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