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DESCRIPTION CIRCUIT ANALYSIS

Logic Board 19D902151G3 controls the operation of the A description of the symbol numbers used in the follow-
MTD SERIES mobile radio. The Logic Board contains a miing text is contained in the Block Diagram, Outline and
crocontroller and associated memory circuits which includ&chematic Diagrams, and Parts List as listed in the Table of
an EPROM for controller software, a programmableContents above. Also, refer to the IC/Module Data Sheets
EEPROM to store customer System/Group Sets, frequencié&x pin out information (see Table of Contents).
and options, and RAM for controller working memory.

MTX and MRX modem data from the Audio Board are CON-\MICROCONTROLLER. DECODER AND
trolled by a Modem IC on the Logic Board. LATCH ’

The Logic Board also contains latch circuitry for tone Mi troller U701 i 8-bit trol-oriented mi
generation, data 1/0O and volume control. An electrically 'C:OCOH_[ﬁ _ert I IS ant/- ; ctor_w ':[O -fonen T/Omlcro;j
erasable potentiometer (EEPOT) is used for the volume cof@MPuter with internal input/output interface (1/O), an

trol. In addition, the board provides the audio paths betwee%PGX8 random access memory (RAM). The microcontroller

RF Board A3, Audio Board A2 and the Control Board FrontprOVideS all of the radio timing and control signals. An
Cap) ( 11.0592 MHz external crystal (Y701) is used for clocking.

The logic board mounts on the bottom of the frame as- Microcontroller U701 controls the following circuits:

sembly underneath the Audio Board. A Block Diagram of « Synthesizer
the Logic Board is shown in Figure 1. o
e Transmit circuit
The logic board generates and receives the control sig- Decoding of RX Data

nals described in Table 1
* Generation of TX Data

* Microphone, Speaker and Data mute gates

» Generation of Signalling Tones
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Table 1 - Control Signals
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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 S CLK/MIC MUTE

MRX DATA MTX DATA S ENABLE

CAS (SQUELCH) DPTT S DATA/VOICE MUTE
TX DATAMUTE BAND SWITCH
RX MUTE DPTT
MIC MUTE

S DATA/VOICE MUTE

CONTROL BOARD: CONTROL BOARD:

(MTD) (MTD)
KEYPAD SERIAL DISPLAY SERIAL
PTT
SER REQ

Communications between the microcontroller and conEl. ECTRI CALLY ERASABLE PROM
trol board (on MTD) is by 9600 Baud serial data. (EEPROM)

Keypad and Display Serial lines are RXD and TXD re- - £eppom U704 is a 2048 x 8 bit memory device desig-

spectively are for PC Programmer operation. A 9600 Bau%ated the personality PROM. This personality PROM stores
RS-232 ASCII link interfaces the radio to the PC Programz11I| requirec?Customtgr informétion vl\[/Jhich incll}/des:

mer. These lines are also used in serial communications wit
other devices (Control Board, RDI, and external logic ¢ Group Sets and System Sets
boards). .
» Frequencies

Two additional ICs directly support the controller. U703« Options
is an Octal 3-state, non-inverting nigparent Latch used .
with ALE (Address Latch Enable). U703 is used to demulti- __The EEPROM can be conveniently programmed through
plex the controller Address/Data Bus. U702 is a three bit ad-701 on the Logic Board without opening up the radio.
dress to one-of-eight active low decoder outputs. It uses
address lines A13, Aldnd A15 as inputs, and providesRAM
Chip Enables fotNPRT (U710 I/O XP), OUTPRT (U709
D Latch), RAM (J707) and Modem (U708). NOR gate  The (U707) IC is a 8 K x 8 bit, High Speed Static CMOS
(U713) combines Read and Write to the enable signal faRAM. This IC is used by the controller for additional tempo-
INPRT and OUTPRT. rary data storage during radio operation.

ERASABLE PROM (EPROM) MODEM AND JK FLIP FLOP
EPROM U706 is a 64 K x 8 bit, ultraviolet Erasable and  Modem chip U708 provides for transmitting and receiv-

Electrically Programmable Read Only Memdd.06 stores  ing 9600 or 4800 baud, high speed data. This is performed

all the software routines required by the controller for radidy serial/parallel and parallel/serial conversions for MTX

operation. The EPROM does not contain any customer spand MRX data respectively. The controller passes and re-

cific information. ceives modem data on the parallel Data bus. Another Mo-
dem 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 sys-
tem startup (powers up the radio).
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A 11.0592 MHz clock signal is provided for microcon- bined with the regulator to provide the controller (via the
troller operation by crystal Y701. A JK Flip Flop (U711) modem chip) with a power-up signal for startup or restarts.
performs a divide by two function to provide the 5.5296The + 8 volts DC is supplied to U712 from 8-volt regulator
MHz used by the modem in the 4800 baud mode of oper&102 located on the RF Board.
tion.

Battery Voltage Filter

BUS TRANSCEIVER
Transistor circuit Q704 operates as a filter circuit for the

U710 is an Octal, 3-state, non-inverting Bus TransceivetA + battery voltage. This circuit is used to reduce "alternator
Grounding pin 1 of I/O expansion @710 permits data to whine" interference. The filtered A + (13 Volts DC) is used
pass in only one direction. CA&quelch) and RX Tone on the Audio Board. Transisto3708 and Q707 provide
Data are applied to the Logic Bogrdm the Audio Board. surge protection for Q704 by automatically shutting down if
PTT, Serial Request, Keypad and Display Serial data are agn over current condition is sensedJ@01. Reset occurs
plied from the Control UnitN\iITD) or external units. The when power is re-applied to the unit.
output of U710 is applied to the Data Bus.

9600 AND 4800 BAUD OPERATION
D-TYPE FLIP- FLOP AND EEPOT
For 4800 Baud operation, the jumpef06, is installed

U709 is an octal D-type flip- flop that is used to latch theon J706 pins 1 and 2. This enables-tlzclock to the mo-
RX MUTE, UPDN, INC and Signal Tones from the micro- dem U708.
controller. Signal Tones generated by the microcontroller are
latched and transformed into sine waves (digital to analog
conversion) by resistor network R723. The network output i
applied to Op Amp U705B for the required gain.

For 9600 Baud operation, the jumpef06, is installed
n J706 pins 2 and 3. This enables the crystal clock to mo-
dem U708.

The UPDN and INC signals are used to control the di-
rection and value dEEPOT U714. The digitally controlled
potentiometer has a minimum resistance of 40 ohms, and a
maximum resistance of 10 K ohms. TBEPOT is adjusted If a faulty Logic Board is suspected, it can bafirmed
in 101-ohm increments. Incrementing UP increases thBy substitution of a known good board.
speaker audio volume.

LOGIC BOARD QUICK CHECKS

DC CHECKS
Filtering and gain is provided by Op Amp U705A.
Power for the Logic Board is supplied by the 8 volts on
J702, Pin 3. This conies the + 8Volt Regulator (U102) lo-
cated on the RF Board.

RELAY AND VOLTAGE REGULATOR

In addition to the control and latching circuits, the Logic

: L Check for +5-0.25 volts on U712, Pin 5.
Board contains a horn relay circuit, a + 5 volt voltage regula-

tor and battery voltage filter. 2. Check the Microcontroller Reset lifgd701, Pin
10). If Reset is occurring, check the Regulator
Horn Relay U705, Pin 2 and Q701. See Figure 2 for Reset

Waveform.

The horn 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 external relay coil.

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

Voltage Regulator 4

All output lines from the Microcontroller are pulled
to + 5 Volts through 50 K-Ohm resistors inside the
Microcontroller. If a line is high, you mayaund
that pin and monitor the resulService Note: If a
line is low, the line mayot be forced to + 5 \olts.

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 reset circuit is com-

SUPPLY
Trigger Oscilloscope from 13.8 volts supply at power on.
4.8V —
PIN©
urot
TIME-MS 20
Figure 2 - Reset Waveform
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COMPONENT SIDE

SYMBOL | GE PART NO. DESCRIPTION
PARTS LIST
R705 198800607473 Metal film: 47K ohms £5%, 1/8 w.
- LOGIC BOARD and
19030215163 R706
ed. 1009021516 REY
b [ ] = R7DT 19BBDOEDTPAT2 Metal film: d.7K chms #5%, 1/8 w.
+ ag+
+ H n R7D8 18B80D0E0TP2R2 metal film: 2.2 ohms ¥5%, 1/8 w.
T m
= + | o R709 19B800607P108 Metal f£ilm: 10K ohms 5%, 1/8 w.
B + Ly | 2= and
0 + | O SYMBOL | GE PART ND. DESCRIPTION e
R7IL 15BBDOE07EAT2 Metal film: 4.7K ohms 5%, 1/8 w.
Urie G284 # i thru
€3 H REd
+] 4| & ™2 _lim s ppL g W\eem- e e e e e - CRPACITORS - - - - - - - - -
I R7I14 19B800607F103 Hetal £ilm: 10K ohms $5%, 178 w.
F#a3 b * & cra1 19R702052P26 Ceramic: 0.1 wF $10%, 50 VDCW.
. B 4 - thru R715 19BBO0KOTR4T3 Metal £ilm: 47K ohms £5%, 1/8 %.
wl*FEFFEEFFF LA FF T 704
Y3 =] 1 5 1& 15 18 +H [+ R7LE 138800607P104 Hetal £ilm: 100K chms 5%, 1/8 w.
o -+ H c707 19A702052F26 Ceramic: 0.1 uF #10%, 50 VDCW,
B +NLAAARRERERER A - 5= thra ®717 198800607560 Hetal film: 56 ohms 5%, 1/§ w.
i,
:_'7’5_5 + Jj1 5 J78g 18 13 14 159+ R71E 1988006079103 Metal £ilm: 10K ohms 25%, 178 w.
Coid Jogooopooooopoon 713 L] || o711 19R704879P15 Electrolytic: 47 uF #20%, 35 VDCW. ;?;f
g712 19A701534P9 Tantalum® 47 uF $20%, 6.3 VDCW.
R722 19B80060TF332 Metal E£ilm: 3.3K ohms +5%, 1/8 w.
€713 19K704875P8 Capacitor, Electrolytic: 2.2uPf £20%, 50 VDCW.
(19D902151, Sh. 3, Rev. 1) R723 19AT0QBESPS Resistive Network: #2%, 1/8 w.
i T4 19K704873F5 Electrolytic: 10 uF :20%, 6 VDEW.
(190902860, Component side Rev. 1) R724 198800607101 Metal Film: 100 ohms 5%, 1/8 w.
716 19A702052P26 Ceramic: 0.1 uF 210%, 50 VDCW. ;:;g
717 19A702061P37 Ceramic: 33 PP 5%, 50 VDCW, temp coef O
and $30 PPM/°C. R728 198800607P103 Metal £ilm: 10X ohms 5%, 1/8 w.
c718
R72% 19B800607FL02 Metal Eilm: IK chme 15%, 1/8 w.
SOLDER SlDE c71% 19A702052P26 Ceramic: 0.1 uF $10%, 50 VDCW.
R730 198800607332 Metal film: 3.3K ohms $5%, 1/8 w.
cT20 19AT04BTIPE Electrolytic: 10 uF £20%, 16 YDCW.
R731 19BB00K0TRPZT2 Metal film: 2.7R chma +5%, 1/B w.
€Tzl 19A702061P77 Ceramic: 470 PF £5%, 50 VOCW, temp coef © and
£30 PPH. k732
o .
R727 cT22 19A702052P26 ceramic: 0.1 uF £10%, 50 VDOW. R733 198800607P473 Metal film: 47% ohms 25%,” 1/B w.
d l:l o 718 - CPpR c723 19ATO3314P9 Electralytic: 4.7 uf -10+50% tol, 50 VDCW; sim R734 198800607P1 Metal film: Jumper.
q- c7ez cras 9o & ] To Panasenic LS Feries.
IS mress Ciee _— IS l:l 0 gy ®726 1988006072473 Metal film: 47% chms 5%, 1/B w.
o ™ |:| | | | Fa T B« . D crae 19AT02052P26 Ceramic: 0,1 uF zl10%, 50 YDCW.
o Gl @ o o x R737 19B800607PL03 Metal film: 10K ohms 5%, 1/8 w.
o E‘. | | 071 b (R RZGT [ ™M o c726 19A702061P77 Ceramic: 470 pF £5%, 50 VDCW, temp coef O
[ o (<3 J\D |:|[\ il:h thru 130 PEM.
ED o C728 Eh QD?GB Dl:lr\. ™ wad o ] e o 79 1tr g -------- INTEGRATED CIRCUITE - - - — - - -
A3
o RPE4 T oy °¢J 054 3 EI?BEI R782 D& 732 19A702052P26 Ceramie: 0.1 uF +10%, 50 VDCH. u01 19K705557P2 Digital: B8-Bit Microcomputer: 3im to 080637
|14 m I:I znd
RT2E €733 O u7ee g |:| nras 733 v702 19A704445P101 Digital: CMOE 1~0f~-B8 Decoder/Demulti- plexer;
i sim to. T4HC138.
- RA10 R (s "‘[:I B Rs84 0787 o751 192702061761 Ceramic: 100 pF £5%, S0 VDGA.
e =] U703 19R703471P302 Digital: Octal Data Latch; sim to 74HZ3Iva. _ .
[ ] T P it 1 v 0 Y8
7ED 704 T T731 E‘R?SG - I T T DIODES - - - - - - - - - - urae 19A705553P1 EEFROM: sim to 24C16
m
- :l Cr28 | I R788 praL 15470005372 Silicon: 2 Diodes in Series; sim te BAVSS, 705 1SR116297F7 Linear: Dual Op Amp} sim to MCAS582D.
148
x |:| l_l R7a1 o706 u7as 19A705551F1 EFROM: 64K x B; sim to T1 27¢8iz.—— " ———
- @ :
: - o = U707 19R705603F2 Digital: B8R ® B-Bit Btatic CHOS RAM; sim to
I R712 o e ED ----------- JACKS - - - - - - - - - - - uPD44640-200.
i o
x o J701 198209727740 Connector. U708 19R704727FL5 Digital: Modem. - -
_f-\_r 3 I A J7a2 19a704779P11 connector; sim to Molex 22-17-2122. uias 19R704380P311 pigital: CMOE Octal Data Flip-Flop: sim to
TeHC273.
J708 19AT03248PLL Past: Gald Plated, 10 mm length.
U710 19A703471P308 Digital: Octal Tri-State Transceiver; sim ta
TAHC245. b —_—
(19D902151, Sh. 3, Rev. 1) e PLOGS - - « - — - - -
i Trll 18A704380F301 Digital: CMOS Dual J-K Flip-Flop; aim to
(19D902860, Solder side Rev. 1) PT03 LYATO4ST4PL Cannectar; sim te; Elco 00-9021-18-12-00-339, 74;“107. P
PT04 I9ATO2104P2 Cannectatr, jumper . urL2 19A704970P1 Linear: & wa
to SGS L387.
—————————— TRANSISTORS - - - - - - - - -
. V713 19A703483P301 Digital: ©MOS Quad 2-Input NOR Gate: sim to.
Q701 LIATO00T P2 Silicen, NPN: sim to MMBT3304, low profile. T4HCOZ.
and
LEAD IDENTIFICATION LEAD IDENTIFICATION LEAD IDENTIFICATION 0702 U7l 13A705180F2 Digitally Controlled Potentiometer: 40 - 10K
FOR QY03 & Q704 FOR B701.Q0702,Q705-0708 FOR D7C1-D706 o703 [P Y won (m to 2HA40L ohms; sim to K9103P.
1licom, H sim o .
FLAT CTOP VIEW) CTOP VIEMW and
E R e e e [ BOCKETS - - - - = - = - - -
B a Q105 19470007672 Silicon, WPN: sim to MMBT3304, low profile. 0104 19A760156P15 Socket, IG: B8 Fins, Tin Plated.
B Q106 19A700053P2 Silicon, PNF: sim to MMET3906. xuT0E 198801 236P3 Socket, Btrip: 14 pins on .1" centers, tin
IN-L INE c 3 and plated.
Q707
TOP VIEW E i
NOTE3 CASE SHAPE 1S DETERMINING Q708 15A700076F2 Silicon, NPN: sim to MMBT3$04, lew prefile. | | } CRYSTALE - - - - - = — = -
FACTOR FOR LEAD IDENTIFICATION
ST T - T - - - RERIRTORS - - - - - - -0 - - X701 1$R70251161% guartz: 11.059200 MHz.
R701 19B800607P560 Metal film: 56 akms +5%. L/8 w.
PRODUCTION CHANGES
R702 19B800607RATI Metal film: 47K obms £3%, 1/% w. Changes inthe equismert to improve performance o ta simplity ciroults are identified by & "Revision Letter ™
A which i stamped after the model number of the unt. The revision stamped on the Unt includes al previous
R703 198300607P472 metal film: 4.7K ohms =5%, 1/8 w. revisions. Rafer to the Parts List for the descriptions of parte affected by thess revisions.
R704 1926006078102 Metal film: 1K ohms &5%, 1/8 w.
REY. & LOGIC BOARD 19090215163
ROF C PR [a To eliminate RF spare, capacitor
OBSERVE PRECAUTIONS st memmme 1 oo
-~ Laa M I
FOR HANDLING

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
ELECTROSTATIC

SENSITIVE
DEVICES LOGIC BOARD

19D902151G3
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SCHEMATIC DIAGRAM

LBI-38616

LOGIC BOARD
19D902151G3
(19D902861, Sh. 1, Rev. 1)

[T CoATA MUTE]
SH. =

MGOEM BX MUTE MOTEM RX MUTE  =m
+5v
Bl o 7] +
/
RTO7 #
4w
prez—s o EHAOLE F1.5 i !
ATO6
Jraz S ELKAMIC WUTE T1.5 i * Qvos & UTEIR
JTO2—10 ¢ parasvoicE WUTE  B1a LEI IMERT CEZ 6
| H. 3
Srez-s BAND  SWITCH IR} 77
Jroz—7
CPTT [}
o +5v
JFOZ—12 Ju—
LOGK DET sras 4
1w
.1 uF R737 =3
FrO3— 10 TErr 1.0 KUTO4 K g MODESM -r>c2 DaTa
- — J J ? g U7D4 —
o034 5 gLe/MIC MuTE P15 we |, uver SOCKETED EEFROM
wee |s12 % 8
P703-3 £ DATASVOICE MUTE Fi1.4 g TX DATA MUTE 1 +5v
e PY.7 = :? . A CE4  [CEDX
+5v Pre| 8 = ENsEE £1.6 R AN )
kd (A ) 2o SoL /709 #
£1.5 10 K R¥1R 4
Pa.4l 8 P14 5 |8 77 A3 CE MDDEM LY
’ 5 SO uroa [vplafe)
P13 5 2 WODEM .
4 SCL I L1 uF
Lah i~ 3 a8
3y 1S H RUTOE
3 pano aw P11 +EV 4 5 v vee 19 MEX OAT =T u7as
. ]
1. M c71s c7O7 W Z1 TRE DAT al5 E PROM
o2 oeTT F1.0 u7oz T .1 uF :}; 1 uF 1B AlS 4K = B
J— - . DECOOE 77 ' b33 ava zy| U,
ALE wee 2 I e 23 PEEERTE g
- [2Z [ 1 e INPRT CEZ CTLY ulzRsT 3 T7 l7a13 2 N 14
UCRST vos 58 gl 5 R11 Zd| 213 GHO o4
pas | T4 CUTPRT CE1 CTLZ PwRST 23 eer |12 EXIITH A=
5 A0
po. 31 alg A15 ale ] — Ag o] oF
po. & [29 ok ™y A14 =] i RAM _CFE3 CTL3 RO hl |"aE 25
Ba e e [2e 513 AT T e ¥1 — arpo |2 Do | ae
- 2B A7 [N B &1 Yo MOCEM CE4 CTL4 WR Z8 5 A0
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[ S
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.I:|I L% ORI A0 T o, 23] SONTESL /13
CFIF # rran — C7TE # N A
33 pf 33 pF "\ s D0 71 ) QLo 1 z
hY
JTDR
SH. 2
PrAZ—11 ; _
T MGD C75f CE Ram
1
oo FEY | rden \‘I‘ PTOR s +5v
3-7 " {18}
DISCRIM [ +5v o Uo7
X 8y 1ol o ¢
70 SUTFRT b= AT N A
% S1ouE EEL A2 {52 2laz ceqvop (2524
CTLe WE 1 8 41 A2 el
w7 & e ] d M EFTE->)
= a5 GND
L Qi 2 K 2 E AL
41 aT —= A 4 a7 Do 1109 _ArOo
124 E NG A 23% I NEr10Y A
PCLE aZ = AB [=3]
oz B X [ Z ey o2 3 =]
B A1Q (193 21 T A 7D
T2 vz EEbE akhd B2 e 37
3177 ary 7s e 211 et D‘_?E 27D
clK2 - arigwr) psIH B A58
NOTES: a2 © z a3 e 71 A7D
4— 134 feree] d .-r_\ [ = ac
1. 4Ll RESTSTORE ARE 1/8 WATT UNLESS OTRERWISE SPECICIED AND wh
RESISTOE VALUES TH OFMS UNLESS POLLOWED BY F - 1900 QHMS R735 Ae W Fakd i
DR M = 1,000,000 OHMS. CAPACTTOR VALMES TN PTICOFARALS ° R’
DhiDE BY 2 JEQUAL T MICRGMTCROFARADS] UNLLSS TOLLOWED RY U = MICROFARADS.
INDUCTRNCE VALUES IN MICROERNRYS TNLESS FOLLOWED BrY MH — MTLLI-
HENERYS OR H = HENWNERYS. [} k=3
c o
2. # INOICATES CHLP COMPONENT LOCATED OW SOLDEE SIDE OF FWH.- 3 +
& PARENTHESES DENOTE PIN WOMBERS OR LABELS LOR 24-FIN RAME
[2F X 8). WUMBEES w]TUOMT NMARENTHESES RETRESENT 28-FTN RAME
(6% ¥ & DR 32¥ X B). DHLY BM OGF RAM AIRESSED (AC-R1Z}.
MODEL e, BEV., LETTER é FGR 24-PTH RAM, DELETE R734. FoR IB-PIN RAM, DELETE R735.

RELET-FRERY K

A J70E  PINS 1-7 4800 BAUD STGWALLING
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LBI-38616 IC DATA LBI-38616
FUNCTION DIAGRAM PIN ASSIGNMENT
BLOCK DIAGRAM
[pot_ni_ﬁ:.tw 1»}.?{12.& Output Enable 1 \,_j 20 |l ¥cc
T - T T T TTT T TTA . 3 2 - ]
hd n:?;rzans : Do Qo oo [z 19 ] O7
{ p1 — a1 po (] 3 18 [] D7
PORT 2 rom £ 1 D2 Fd & oz D14 17 _]DE
LATCH I
9
il | 4 D3 @ | 15 16 [1 Q6
: D4 —13 2 o4 a2 (] s 15[]0s
| 14 15 D2 [ 7 1 [} D5
:;?;‘E“ PROGRAM | 4 I D5 Qs
reaistar [N— || D — 1 LI D2l 8 13[] D4
|
THMPF1
FCON JECONTIO0] TCOM I Dy Lt 19 a7 Q3fls 12 ;] Q4
[Tocoy l@klﬂ'nli THi__] I L 4 d -
L L | iz | T2 [Roarey] -<:> I GHD |10 Latch Enable
H_C%EL E%ﬁ:ﬂliifﬁ_ m | D)
BLOCKS PROGRAM ]
o ’ | Latch Enable LL
PSEN S I
LE TG EE _m FUNMCTION TABLE
n:"E-_i- couTroL EE m | : Output Enable
ll } Pin 20 = ¥Ycc Output Latch
| | Pin 10 = GND Enable Enable D Output
' | L H H H
xnat amae L opwen | L doawen | | . H . .
(]
Errij' P30, P33T L L x no
change
H X = z
* % oA o= o w 8 = Wo® OCTAL DATA LATCH U703 X = don't care
INDEX - < 2 Z 2 & & 5 & &8 8 Z = high impedance
couwren,, = B E Z i @ > & £ & 19A703471P302 gnimp
Y53 CIACUIT GROUND POTENTIAL
Yoo +5Y POWER SUPPLY
P15 Fo.4 PORT 0 B=BIT OC BI-DIRECTIONAL 170 POHT.
PG P05 PORT 1 6—BIT QUASI-HIDIRECTIONAL Ir0 FPORT,
PORT 2 g—BIT QUAS].BIDIRECTIONAL (Y0 FORT,
PLT POS POAT 4 B—RIT QUASI-BIDIRECTICNAL 170 FORT. PIN CONFIGURATICN FUNCTIONS
ot 0 AAD — SEAIAL PORT RECEIVER DATA.
R3T B id TXD — AEAWAL POAT TRAHAMITTER DATA. u
g AE 1.2 IMT¢ — INTEHAUPT 0 IMPUT.
Fa0 13 IHT1 — INTERRUPY 1 fHPUT, E I 8 j ' TO 3 AO TO AZ ﬂDDRESS |NPUTS
HC NC 15 T1 — COUNTER i HHPUT. 4 \
P31 ALE 16 WR — WRITE CONTROL. SS
) 1Ly ED — READ COWTRAOL j
2 7 5 SDA SERIAL DATA
ALE ADDRESS LATGH EMABLE.
F3.3 P21 RSEH PAOGRAM STORE ERABLE QUTPUT. 3 6 & SCL SERIAL CLOCK
P26 EA IHTERNAL/EXTERHAL INSTRUCTION FETCH. | j
Fa-d XTAL1 INFUT TO OSCILLATGR AMFLIFIERA. 7 T EST | N PUT—P TO Vss
P35 pa.¥ KTALZ QUTPUT FROM O5CILLATGR AMPLIFIER.
2 2z 23 24 25 8 VCC
e =y W -] L] - E 4 5 j
gz s g
E R
PAL

MICROCONTROLLER U701
19A705557P2

EEPROM U704
19A705553P1




LBI-38616

IC DATA

LBI-38616

FIN ASS5IGNMENT

A0 G FUNCTION TABLE
811
a2 Input= Cutputs
Con J CHl £S5z Cs3 [az At adlvo v vz vz ove s YR YT
BLOCK DIAGRAM -~ X % H |z wxldbnnnn A
) oo “ H u |l®wwx|HHHHHHHH
i 15 L % w |¥¥ 2®]HHHHHHHH
a0 p—2 ] - LOGIC DIAGRAM
Address 2 “ HoL oL | L HHHHHHH
Inputs A1 —— 1 GMD | HoC (iRl e HRHHHH
L2 3 - HLLL":H_HHLHHHHH
p—""7¢ H L L|lLpurnlHHHL HHHH
12 Inwerting
P— 3 Dutputs 1 = Ho L L HLLHHHHLHEH
n, ao—{>= > 1 A HoL L [HLA|H HEE L
—D H L L HHLIHHHHMHH H
Lo, a1 2 & :D_D.Lﬂ H L L |HHH|HHHHHHHL
;’L‘HE‘- Az d—}-w 4 H = High Lewel [steady state)
Ll :D_ L= Low Lewvel [steady state]
[;_?. Yo A= Don't Care
1
: H -
Chip.- Cion 2 WEC = Fin 16 =g
Seloct . GhO = Pin &
cgz
Input=
oy DECODER U702
19A704445P101
als [ \Jeg[]Vee
PIN CONNECTIONS aiz[]z2  27]Ar4 PIN NOMENCLATURE
A7T[]3 26[]1a13 A - A15 Address Inputs
L AG E4 25% A8 E Chip Enable/Power On
AS 1S 24| |AS GND Ground
8| Vce
QUTPUT | E :l As4[Je 23] ALl Q1-Q8 Outputs
INPUT | {=) E 2 E OUTPUT 2 a3[l7  22[1G7Vep Vee 5.V Power Supply
| I A2[]s 2/Ja1o GiVpp 125 Power Supply!
INPUT | (+) 31 5 6] INPUT 2 (-] atle 200E Output Enable
aofio 19[Jas
GND [4] 5] INPUT 2 (+) orOn 1efer
a2[{rz m[Jes
a3[ 13 we[]ags
DUAL OP AMP U705 GND [Jt4 15[] Q4 EPROM U706
19A11&897P7 19A705551P1




LBI-38616 IC DATA LBI-38616

LOGIC DIAGRAM
PIN ASSIGNMENT
q I
LY — 2 ao RESET [ 1 20 [] Vec
1 5
a5 0 —p —\_ D1— o ao ]2 18[] o7
:io_o— i_l' [ | —0 Vic NG II EE 02 7 6_02 oo [ 3 1l o7
::°_ 1 it - MEMORYY MATRIX —0 GND A2 E E WE ] g
57— I bECoDER| : 256XESE Dat 03— ——03 N 1l D1 [ 1 17 :l Db
iz 1 | = | AT E @csz ala - y Noninvarting
TRUTH TABLE e— g a6 2 = inputs | o4 12, Quiputs arlls 1606
WE E 3, OF Mode 1io Ice r._l 14 15
k3 H X X Mot Selected High L Standhy | | ! I I AEE E A3 05 —05 Q2 [ 6 15105
3 X L X | Not Selected High I Stapndby #_V] 1] COLUMN 110 Ad E E A11 06 17 16 a5 p2f] 7 1] 05
H L H H | Cutput Disabled| migh z hetive | INPLT SOLUMN DECODER A3 E g oE " 13
T | L | " | L |Red eer hetive ! S pere | 07— a7 D3] 8 13[] D4
L[ L [H [H [#w Bin hetive : —_ | a2 [&] [21] A10 ~ a s
T I L |wnwe Din netive | ot [’Ei 1l a1 [5] 20] Z57 e o
Y=HarL I Aol Al A2 A0 ag 11 GND [ 10 - :l CLOCK
T U a0 [io] o] o cLock —
—/ E‘ yor [ [15] 1107 1
o RESET
%S_I TIMING PULSE GEM. IfOZ E E er
[ e e o3 [g] el oS Pin = vVee FUNCTION TABLE
wE GND [ 5] /04 Pin 10= GND
— | INPUT OUTPUT
RESET GLOCK O a
L X X L
STATIC RAM 8K x 8 U707 H § H M
H L L
19A705603P2 e
H T\ X NQ CHANGE
OCTAL DATA FLIP-FLOP U709
19A704380P311
FIN |HAME PUNCTION - [+]1 31 [2] [1] (e8] for] Esl
1| =p READ ENABLE {(ACTIVE LOW) 5 bt 2] LOGIC DIAGRAM (POSITION LOGIC) PIN ASSIGNMENT
2 CE CHIFP ENABLE {ACTIVE LOMW) E
3 | REs0UT | RESET OUTPFUT (ACTIVE HIGH} [s] - BIR () —
4 | apno B1-DIRECTIONAL A/D BUS [7] an t_ o) BIRECTION ( 201 vee
5| api BI-DIRECTICNAL A/D EUS ENB OUT,G algz 19 fOUT PUT ENABLE
§ | anz B1-DIRECTIONAL A/D BUS [2] 2 (2) azda whel
7 | ap3 BI-DIRECTICRAL A/D BUS Al
8 | ap4 BI-DIRECTIONAL A/l! ROS (2] 2] 4 | (8} BI A3 4 ez
9 | ans BI-DIRECTIONAL A/D BOUS i [20] (3) Ne o~ Aatl s 1183
io | aps BI-DIRECTIONAL A/D EUS A2
E] T | 2 1 “7', ASll e 15184
11 | an? BI-DIRECTIONAL A/D BUS (] B2 y
12 | ALE ADDRESS LATCH ENABLE {ACTIVE HIGH} L (@) “~J §.Y:}i ) 141B5
13 | vss GROUND (2] 3 [ra] [os] [re] [17] [u8] A3 1 —¥55] us) arda 1apBs
14 | cLxl EUFFERED OSCILLATOR QUTPUT S <}-+ B3 a8l aper
15 Yop +% VOLT SUBPLY CLE OaTh {5} GND Tl lng
16 | zTaLl OSCILLATOR INPUT A4 15) 10 11
17 | XTALZ OSCILLATOR OUTEUT p— T oo ] B4
13 CLEK2 CLOCK QUTPUT DRTAING—>| pECovERY RECEIVER 8 - 3'3'T3>EETD:?U? A5 ig} 5
19 | RYDATA | RECEIVED DATA INPOT e T 1 (4 FUNCTION TABLE
20 | sar RECEIVED SAT INPUT 4 <J B5 CONTROL INFUTS
21 | 7¥para | TransmiT DATA QuTPOT oate | e Ro Aet7) OPERATION
22 | RCVCLE | RECOVERED CLOCE QUTPUT TREATADET TRANSMITTER EoETE u ate 113) ouUTPUT
23 | RoVDAT | RECOVERED DATA QUTPOT e BS € NABLE |[RECTION
24 | INT INTERRUPT REQUEST (ACTIVE LOW) sat - e A7-18) L L |DATA TRANSMITTED FROM
25 | RESIN RESET INPUT {ACTIVE HIGE) SATET counter L Ak Voo 33‘ | (23 BUS B TO BUS A
26 | cs CHIP SELECT {ACTIVE LOW) —_ - e vus 4 B7 L H | DATATRANSMITTED FROM
27 | CLE3 TRAHSMIT CLOCK OUTPUT e i = AB (9] BUS A TO BUS B
28 | wr WRITE ENABLE (ACTIVE LOW) = esEILLAToR mien | L > B 88 H X |Beuses 1soLATOR
XTAL2 l l L l “~J {HIGH IMPEDANCE STATE)
CLkt CLK2 CLK3 RESIN PIN 0= GND X=DON'T CARE
PIN 20= Vec
MODEM U708
OCTAL TRI-STATE TRANSCEIVER U710
19A704727P5

19A703471P308




LBI-38616 IC DATA LBI-38616
PIN ASSIGNMENT
1 3 LOGIC DIAGRAM Y1 - 14l Vee
et 1J 1Q
1J . E‘w.f(:c: Al 2 13[1v4
4 BI[3 i2[l B4
1K FF1
a4 13 TR 12 2 Al —2 | v2ll 4 1 [as
1CP £+ zDaf i Az(ls Y IRE!
3 12 == B B2l 3 B3
10— - ICP 5 eND []7 8 lA3
5 =13 A2 4
1K 4 11 6 A
- 11 5 B2
8 5 Yz A+B
20 5 1 = 2 2Q Az—L 0 FUNCTION DIAGRAM
2K = f3 2 Y3 INPUTS OUTPUT
— B 9 == FF2 A B Y
20— = 2C _— 9 6
2CP 20 aq— 3 L L H
12 Y4 L H L
[;rd[).;z. _EL_ 2\] A——— C;FJE] = 'T a4 :: :; t
B 10 VCC =14 PIN {4z Veq
PIN 7= GND
DUAL J-K FLIP-FLOP U711 QUAD 2-INPUT NOR GATE U713
19A704380P301 19A703483P301
o PIN CONFIGURATION PIN HAME
s> ouT
4 > DELAY CAPACITOR {cd) _ S VH HIGH TERMINAL OF POT
@ : —— oo INC []1 g [ Jvce VWY WIPER TERMINAL OF POT
— = &= vL LOW TERMINAL OF POT
| — +ViN u/o[]2 7 VSS  GROUND
{ TAB CONNECTED TQ PIN 3) vH I: 3 6 j v ‘Iﬁg ﬁﬁﬁywiogrﬁROL
vss []4 5[] vw INC WIPER MOVEMENT CONTROL
PNP OUTPUT cs5 CHIP SELECT
INPUT TRANSISTOR QUTPUT
o LW I os

I 3

START — REF TT

e / OUTPUT
CURRENT
AME. R LIMITER

RESET
oUTPUT

Oz

THERMAL
PROTECT

RESET
CIRCUIT

ol

S

GROUND
L O3

R

DELAY
CAPACITOR

5 VOLT REGULATOR U712
19A704970P1

FUNCTIONAL DIAGRAM

E —» COUNTER

73

s

NONVOLATILE
MEMORY

WIPER
—————'| TRANSFER b
A
Y
REGISTER
——\WH
ARRAY
VL

DIGITALLY CONTROLLED POTENTIOMETER U714

19A705180P2
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