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DESCRIPTION sor that performs the logical functions to provide the control

The Logic Board controls the operation of the TMX-
8310, TMX-8510, and TMX-8715 radios. It is located in
the bottom of the frame assembly undemeath the Audio
Board. Refer to the combination manual for a complete
mechanical layout.

The Logic Board contains a microprocessor and as-
sociated memory circuits which include an EPROM for
controlling the processor. The software in the EPROM
determines the version of TMX radio. A programmable
"personality” EEPROM stores customer frequencies, tones,
and options.

Refer to Figure 1 for a block diagram of the Logic
Board. Refer to the Table of Contents for IC data sheets
with pinout information on integrated circuits and modules.

CIRCUIT ANALYSIS

MICROPROCESSOR

Microprocessor U701 (INTEL 8032) is an 8-bit proces-

signals required in the radio. An external 11.0592 MHz
crystal (Y701) is used for the clock. This microprocessor
controls the following:

¢ Synthesizer

¢ Transmit circuit

® Decoding of system tones
® Generation of system tones

* Transmitter and receiver audio mute gates

Serial data at a 300 baud rate is used for communication
between the microprocessor and handset.

ERASABLE PROM (EPROM)

EPROM U703 is a CMOS 8-kilobyte device with an
internal address latch. All information required by the
microprocessor for system operation resides in this
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EPROM. The EPROM contains both the customer system
software and the test software. Depending on the radio
version, either the dispatch software (TMX-8310), the inter-
connect software (TMX-8510), or the duplex software
(TMX-8712) is programmed into this device.

ELECTRICALLY ERASABLE PROM (EEPROM)

EEPROM U704 is designated the "personality” PROM.
This personality PROM stores all required customer infor-
mation which includes:

¢ Frequencies
* Tones
¢ 3-repertoire dialer locations in the TMX-8510

¢ 10-repertoire dialer locations in the TMX-8712

U704 is a 512 x 8 bit memory device for the TMX-8310
and 8510, and a 2048 x 8 bit device for the TMX-8712. The
EEPROM is programmed through J701 on the Logic Board.

DC power for U704 is switched by transistor Q705.
During the active high reset pulse to the microprocessor,
Q705 removes +5 Vdc from U704 to reset the EEPROM.
See the voltage regulator description below.

LATCH

Latch U702 is a CMOS, 3-state, non-inverting, D Flip
Flop with the following functions:

¢ To control the volume bit "0" and volume bit "1"
on the Audio Board

® To activate the band switch on the RF board

* To generate sine waves for signal tones using lad-
der resistor network R704

HORN RELAY

The horn relay circuit consists of NPN buffer transistor

Q701 and NPN relay driver transistor Q702. The horn relay
is activated by the microprocessor when a call is received.
The circuit is capable of handling up to 150 milliamperes
from an externally connected relay coil.

VOLTAGE REGULATOR

Voltage regulator U705 supplies a regulated +5 volts
DC to the microprocessor, the EPROM and the latch circuit.
Aresetcircuit is built into U705 to provide the microproces-
sor with a reset signal required during its power-up routine.
Regulated +8 volts DC is supplied to regulator U705 from
the 8-volt regulator U102 located on the RF board.

BATTERY VOLTAGE FILTER

Transistor circuit Q703 is a filter circuit for the A+
battery voltage. This circuit is used to reduce "alternator-
whine" interference. The filtered A+ (13 volts) is used in the
handset and on the audio board.

[ CAUTION |

‘ The CMOS Integrated Circuit

devices used in this equipment can be

destroyed by static dischar-

ges. Before handling one of these

devices, the serviceman should dis-
charge himself by touching the case of a bench test
instrument that has a 3-prong power cord connected to
an outlet with aknown good earth ground. When solder-
ing or desoldering a CMOS device, the soldering iron
should also have a 3-prong power cord connected to an
outlet with a known good earth ground. A battery-
operated soldering iron may be used in place of the
regular soldering iron.

SERVICE NOTES

If a faulty Logic Board is suspected, it may be useful to
confirm this by substitution of a known good board.

DC CHECKS

Power for the Logic Board is supplied by the 8 volts on
J702, Pin 3. This comes from the transmitter regulator
U102.

1. Check for +5 volts +0.25 volts on U705, Pin 5.
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Trigger Oscilloscope from 13.8 volts supply at power on.
SUPPLY
S5v —
48V —
PINO
u701 A1 us/DIV RC-5363
TIME-MS 20 RC-5362
Figure 2 - Reset Waveform Figure 3 - ALE Clock
2. Check Power-On Reset on U701, Pin 9 (see Figure 2). 4. All output lines from the microprocessor are pulled

if not present, check regulator U705, Pin 2 and transis-
tor Q704.

. Check for oscillator activity by examining the ALE

clock on U701, Pin 30 (see Figure 3). If not present,
examine the system clock on U701, Pin 18 (5 volts pp
at 11.059 MHz). The presence of the system clock, but
no ALE may indicate a bad U701. If the system clock
is not present, suspect Y701 and related components.

&

GE Mobile Communications

General Electric Company
Lynchburg, Virginia 24502

high to +5 volts through SOK ohm resistors inside the
microprocessor. If a line is high, you may ground that
pin and monitor the results. However, if a line is low,
the line may not be forced to +5 volts.

Printed in U.S.A.
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PARTS LIST LBI-38197

SYMBOL | GE PART NO. DESCRIPTION
PARTS LIST
R712 H212CRP047C Deposited carbon: 47 ohms + or -5%, 1/4 w.
LOGIC BOARD
FOR R713 H212CRP247C Deposited carbon: 4.7K ohms + or -5%, 1/4 w.
TMX-8310, TMX-8510, TMX-8712
19D901690G5 R714 198800607P222 Metal film: 2.2K ohms + or - 5%, 200 VDCW, 1/8
I1SSUE 1 .
R715 19B800607P104 Metal film: 100K ohms + or - 5%, 200 VDCW, 1/8
and w.
R716
SYMBOL | GE PART NO. DESCRIPTION
-------- INTEGRATED CIRCUITS - - - - - - -
U701 19a703714P1 Microcomputer: HMOS, 8-BIT.
---------- CAPACITORS - - - - = = = = = u702 19A704380P12 Digital: sim to: 74HC374.
c701 19A700121P106 Ceramic: 0.1 uF + or -20%, 50 VDCW. U703 19A705686G1 Programmable Memory; Used in TMX-8310
19C851519G2) .
c703 19A702052P26 Ceramic: 0.1 uF + or - 10%, 50 VDCW. ( !
u703 19A704925G1 Programmable Memory; Used in TMX-8510
Cc704 19A700121P106 Ceramic: 0.1 uF + or -20%, 50 VDCW. (19C851519G1) .
c705 19A700235P13 Ceramic: 10 pF + or -5%, 50 VDCW. u703 19A705688G1 Programmable Memory; Used in TMX-8712
(19C851519G10) .
C706 19A700235P16 Ceramic: 18 pF + or -5%, 50 VDCW.
U704 19A704724P1 Digital: EE PROM; sim to XICOR X2404P.
c707 19A704879P2 Electrolytic: 47 uF + or -20%, 16 VDCW. Used in TMX-8310 (19C851519G2) and TMX-8510
(19C851519G1) .
c708 T644ACP410K Polyester: 0.1 uF + or ~10%, 50 VDCW.
u70 19A705553P1 Digital: EE PROM im to XICOR X24Cl6. Used
c709 19A701534P9 Tantalum: 47 uP + or -208, 6.3 VDCW. 4 e iNR-8712  (19CB51519G10) . <
c710 19a700121P106 Ceramic: 0.1 uF + or -20%, 50 VDCW. u705 19A704970P1 Voltage Regulator, 5 volts; sim to: SGS L387.
Cc711 19A702061P77 Ceramic: 470 pF + or - 5%, 50 VDCW, temp coef 0
and 4oc-3PpPM. .l eee e e e e a - SOCKETS = = = = = = = = = =
c712
i 2 AMP
c713 194702052p5 Ceramic: 1000 pF + or -10%, 50 VDCW. X703 1970015683 Integrated circult: 28 contacts; sim to
thru
cn? XU704 19A700156P15 Integrated circuit: 8 positions; sim to Burndy
DI - .
c718 19A702061777 Ceramic: 470 pF + or - 5%, 50 VDCW, temp coef 0 Le 8-108
thru + or - 30 PPM.
c20 v - ==---- CRYSTALS = - = - = = = = =
c721 19A702061P61 Ceramic: 100 pF + or - 5%, 50 VDCW, temp coef 0 ¥701 19A702511G15 Quartz: 11.059200 MHz.
thru + or - 30 PPM.
c723
c725 19A702061P77 Ceramic: 470 pr + or - 5%, sOvbcwW, tempcoec 0 | | T """ °°°° MISCELLANEOUS = = = - - - = = =
+ or - 30 PPN, 19B800608P156 Rivet Tube.
c727 19A702061P77 Ceramic: 470 pF + or - 58, 50 VDCW, temp coef 0
and + or - 30 PPM.
c728
----------- DIODES - - = = - = = = - -
D701 19A700028P1 Silicon, fast recovery: fwd current 75 mA, 75
thru PIV; sim to Type 1N4148.
D710
----------- JACKS = - - = = = = = - - -
J701 198209727P29 Connector.
J702 19A704779P11 Connector: sim to Molex 22-17-2122.
----------- PLUGS - - - = = = = = = = =
P703 19A704874P1 Connector: sim to: Elco 00-9021-18-12-00-339.
---------- TRANSISTORS - - - - = = - - -
Q701 19A700023P2 Silicon, NPN: sim to 2N3904.
Q702 19A702503P2 Silicon, NPN.
and
Q703
Q704 19A700023P2 Silicon, NPN: sim to 2N3904.
Q705 19a700022P2 Silicon, PNP: sim to 2N3906.
---------- RESISTORS - - - = - = - = = =
R701 H212CRP210C Deposited carbon: 1K ohms + or -5%, 1/4 w.
R702 H212CRP310C Deposited carbon: 10K ohms + or - 5%, 1/4 w.
R703 H212CRP210C Deposited carbon: 1K ohms + or -5%, 1/4 w.
R704 19A704885P5 Resistive Network: + or -2%, 1/8 w.
R705 H212CRPO56C Deposited carbon: 56 ohms + or -5%, 1/4 w.
R706 H212CRP247C Deposited carbon: 4.7K ohms + or -58%, 1/4 w.
R707 H212CRP347C Deposited carbon: 47K ohms + or -5%, 1/4 w.
R708 19B800607P102 Metal film: 1K ohms + or - 5%, 200 VDCW, 1/8 w.
thru
R711

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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OUTLINE DIAGRAM

19A700154P1

RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

4——— RUNS ON COMPONENT SIDE

MARK APPLICABLE GROUP NO. AND REVISION LETTER
CHARACTERS 2.3 HIGH, COLOR BLACK PER
FOR LATEST REVISION LETTER SEE 19C851521
LOCATE BAR CODE
LABEL ON FAR SIDE 10
LOCATE HEAD ON FAR SIDE
I ROLL OVER ON NEAR SIDE
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(190901690, Sh. 3, Rev. 2)
(190902178, Second Layer, Rev. 1)
(190902178, Third Layer, Rev. 1)
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1. SOLDER ALL ELECTRICAL CONNECTIONS.
2. COMPONENT LEADS TO PROTRUDE 2 MAX.
BELOW SOLDER SIDE OF BOARD.
& INDICATES FRONT OF COMPONENT AUTO-INSERTION
MACHINES.
A\ US SHALL NOT OVERHANG EDGE OF PWB.
6. P3 SHALL BE FLUSH TO PWB WITHIN 0.25.
8. REFERENCE DESIGNATIONS SHOWN ARE
ABBREVIATED: FOR COMPLETE DESIGNATION
ADD 700 TO NO. SHOWN. ETC J1=J701.
9. THE FOLLOWING ITEMS ARE ELECTROSTATIC SENSITIVE DEVICES
REQUIRING SPECIAL CARE PER 19A701294: U1.,U2, U3 AND U4.
10.THE MAX. HEIGHT ABOVE THE PWB OF ALL PARTS IN THE Al GROUP
(ITEM 23) MUST BE MAINTARINED WHEN THOSE PARTS ARE NOT AI'D.
LOGIC BOARD THE (+) LEAD OF C7 IS THE LONGEST OF THE TwO.

19D901690G5

t2.PIN 1 OF R4 IDENTIFIED BY DOT., COLOR STRIPE., VENDOR'S

LOGO OR NOTCH.

SOLDER SIDE

Aad

VIEW FROM BACK OF

(190901690, Sh. 3, Rev. 2)
(190902178, Third Layer,

CAUTION

OBSERVE PRECAUTIONS

FOR HANDLING

ELECTROSTATIC

SENSITIVE
DEVICES




SCHEMATIC DIAGRAM LBI-38197

o
J701
R702
a-| 8¢ 10K HL2 1S
r 1= — @
0707
2C711 f 1 /_\ = 10 l2a PART OF P703
470, n '
DISPLAY SERIAL| 6 ¢{—o |R7o['e i ' 39 29‘1 :’ 13 12 315 |voL BIT @
»
l e D708 |38 1 A 8 9 317 |voL BIT 1
| ¢ 1/08v — 37 o »QZ 7 é
ac77z 9 = o701 ! ——/20 . >8 |BUSY TONE
KEYPAD SERIAL/ 470e — _ 10 36 A 14 u702 15 <
URP CLK 1€ T T ¢ e Y LATCH > 9 |s16 ToNES
#R709 '——0 35 / Q 17 6
T_| 1k 0702 -~ 5 5 . S
1/8v¥ C__
aCITS f = 0703{ 33 04/ Q6 T8 'o PART OF J702
R - u 1
PTT/URP DATA 2(—-1 ]n71lo * . 32 07) 7 3 2 RECAY
1 ]
Tk _%_0704 ‘ . R s . s
| 1789
ac71s Y —o70sA U701 16 1|
.001tu — l 2 uep
HOOK SWITCH 761 [} * * 160k| |80k | a0k | [20k | |10k
YRTT —
1k D706 .
T_§1/ev N N o
#C775 =
A+ FILTERED Se.oom Fros
+
| Q0 10 1" N _T_ <5 |BaND swiTcH
1 01
—L 40 ‘Q 9 12 / 8C727
] . ° ° S
#C716 Q2 8 13 0 & L «70e
.001u c701 U705 =
9 ¢ Sty N3 7 15 0 + 1
‘ €709 SV REG <3 | +ev
20 % . Te 0 R706 [ JR707 o
Tx aupto | 4 & L"—s ‘ __;0 4.7k | a7k I ,
s 17
I R s 7O
RX AUDIO | 5 ¢1—¢- ‘ = 0% - - of L 5 -
AUDIO LOW| 9 <— l aC718 7 3| u7o3/xu703 |19 4 J—fz?f
8C717_1_ 470p EPROM @
1702 -001u= L 30 20|  MEMORY 704
21 25 27 L c70s = =
a+ | ¢ o = llu
22 08 be 24 1 ] P — '
A=t 1> >3 0% 4o 21 1RS Nooﬁ't‘lc‘f‘i (O {O - TMx 7272
___ . 23 o a— < « . — :
OPTT | 7> ac719‘L|| l24 10 10 23 28 chf// jre e rX T2
LOCK DET |12 :Z:g;of_’: 2s 1) M1 2 —=*¢703 8 Asd K714, R713 Trrx D
« 1y
- 47 6 N < 26 14 u704 7 4 o 8
§CIR/ATC AUTE [t >t —l0f o 1 z ! ;"———— 4 xu7os NOTES 4 Q@ 7os
2%E‘T—H ; |27 13 13 3 2 s | 1. ALL RESISTORS ARE 1/4 WATT UNLESS OTHERWISE SPECIFIED.
S DATA/VOICE MUTE |10> * 26 . E . = RESISTOR VALUES IN N1 UNLESS FOLLOWED BY MULTIPLIER k OR M.
sc722 ]| == v = PER. PROM |- CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER u.n, OR .
5 ENABLE | 95-470° I 4 2 22 INDUCTANCE. VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR u.
«C723 1 || _—
voL M1l 70e ! - R713 A CUT RUN BETWEEN HL1 AND HL2 WHEN MASKED
9 — MICROPROCESSOR IS INCORPORATED.
Tx MoD| @ 14 4.7k 3. SIDENTIFIES CHIP COMPONENTS WHICH ARE LOCATED
AN = sc725 17 ON SOLOER SIDE OF PWB.
P703 :_[wo»
S DATA/VOICE MUTE| 3¢
VOL HI DATA|12¢ 13
BUSY TONE FLT sw| 2¢ PWR AND GND CONNECTIONS
a+ FILTERED|16¢ DEVICE P\In:r: . P?:nNo
i N_NO. .
RX MUTE [ 13¢ 19 18 U701 40 20
§ CLK/MIC MUTE |14¢€ 4;-——{D|—o S;Eg : 25028 :2
AauDIo LOW | s5¢ Y701 MODEL NO. REV. LETTER U704 8 1,2,3.4
Ax auo1o| e¢ . PL19D9016906GS A
TX AUDIO | 8¢ R716 LOGIC BOARD
TX MOD|11¢ Aok L 67'020" L o 19D901690G5
voL HI| 7¢ L 10e 18p 19D902179, Sheet 1
5PTT | 10¢ =
(190902179, Sh. 1, Rev. 3)
A= 1& -
SPARE | 44— =
b~ R




LBI-38197 IC DATA

HMOS 8-BIT MICROPROCESSOR (U701)
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| RST/VPD
T2/PL0CT s0fvce vee
T2E2/P10] 2 33(1P0.0 1 2
P23 83 ro.t x"-'l'__'.- -—)2
PLI]4 I3 P02 -l
PLaTS 36 PO3 = =3
PLS 6 35 ro.4 L, -—e)e
PLECT? 3 ro.s xTaL2 S—~2
PL78 33 PO.6 - oo '“ a
VPO/RST 9 =EPo.7 &= ro< g
P3.0/RXDC 10 IMEX PSEN=— <
P3./TXO T 303 ALE ALE <
P3.2/INTO (12 29[ PSEN =
P33/INTI CJ13 283 p2.7 > pavey
P3.4/T0 14 2133 P2.6 F3 s
PA/TICIS 26y P2.5 5 $))(dg—. -y ooy —o §
e -— > | ——
P3.6/WRCT] 16 25 .4 5 INTO—e{ oot —-
P3Z/ROCi7 24[3FP2,3 z mn-osgo-g 5 — \n
XTAL 2 18 23(r2.2 z | Jo—=\g== (=
XTAL 1| 319 ZZDPZ.I ; — :.-:: lo— | — §
vss Jz0 =1 g LRD=—\ <= s/ —-
g I
FUNCTION DIAGRAM
P0O.0, PO.1 P2.0,P2.1
AMAAAAAL  JAMAAAAL
1 v [ BN
(———————- PIIIIT TP — IITIIIIY — — = — = = = e e -3
Vee PORT 0 PORT 2 1
— DRIVERS DRIVERS
Vss |
i - |
| |2y e ¢ [mm— l
I X3 LATCH N l
l J0 |
I r i
| |
| |
l {» AM
onris ol N
| . REGISTRR N\— ||
I—% |
| BUFFER |
SCONIT_EJDI ‘l!:_gn
| TTMG_| TLS | TMI ]
| _ 43’} TL2 [RCAPSM | 76 |
M‘APZEW 1E IP INCRIMENTER
| NTERRUPT SERIAL |
] PORT AND TIMER
BLOCKS PROGRAM |
l COUNTER '
rsen ] _— 3 @ i i !
ALE o I
& —e coum E aPIR i
rsT 1 |
1 |
| I
I |
I[E] i
> |
ATM | RT3 - p—
=
}TﬂJ PLO, PIL

PIN

OCTAL 3- STATE D FLIP FLOP (U702)
ISA704380P12 ( 74HC374)

PIN CONFIGURATION

2019 18 I17 16 15 14 13 12 1l

INDENT
\4—5 & AN RN
Il‘ll
LOCATOR .

TOP VIEW

FUNCTION DIAGRAM

Vcc 80 80 7 T
Jo e hs I e

60 60

Jis

S0 S0 cLocx
ha s ha |u

D

o
YYYYYRYYY LYY
I 2345 6789

10

TRUTH TABLE

P

K""

OUTRUT | ¢y gck |DATA |ouTPUT
CONTROL

Trerr

+
1
L
X

XX rT
NS rx

<3 CK

OE O

| Tt
] |z |3 Ia ]s rs I |a |s ro
QUTRUTIO 10 20 20 30 30 40 40 GND

CONTROL

PIN CONFIGURATION

Ao [ ~ e 1Vee
M [Cl2 7| Jvest
X2404
“z[: 3 6 :jse;.
vgs [ |4 s| |spA
| Ao—+>TO Vss

2 AND3A AND A ADDRESS INPUTS

4 Vgs

5 SDA SERIAL DATA

6 SCL SERIAL CLOCK

12c
BUS

7 TEST INPUT— TO Vgg

8 Vce

HIGH LEVEL, L=LOW LEVEL
DONT CARE
TRANSITION FROM LOW-TO-HIGH
= HIGH IMPEDANCE STATE

o= THE LEVEL OF THE OUTPUT BEFORE
STEADY STATE INPUT CONDITIONS
WERE ESTABLISHED.

RC-7107

DIGITAL Si2X8 EEPROM (U704)

(U703)

EEPROM
X24Cl16
I9A705553PI
PIN CONFIGURATION

\/

8
7
6
S

EEEEERE

M rmn
IENTES

FUNCTIONS

I TO3

Vss
SDA SERIAL PATA

SCL SERIAL CLOCK
TEST INPUT—= TO Vgg

Vee

o ~NoOwbd

Ao TO A2 ADDRESS INPUTS

RC-7119

|9|out

I9A704T724P|
FUNCTION DIAGRAM
(8)vce —
(4) Vg — START CYCLE | HV GENERATION
1 TIMING & CONTROL
(5) SDA——?—L START
LoGic ¥
»| conTROL [*
LOGIC
#_ SLAVE ADDRESS |—» rxoecH“ E::xns?ou
d REGISTER
(6) scL COMPARATOR _
LO giINC e
3 —
th Ag Ag&ngg
(2) Ay COUNTER | 5] 64
{3) Az R,w jv —
o el
PN - DATA REGISTER
Oout
.t‘"——" ACR
RC-528lI
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(U705)
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