












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TOSHIBA TMP8279P-5 

[DATA FORMAT] 

Keyboard Mode 

I CNTL I SHIFTi : SCAN : 

In this mode, the Data Format of the character entered into the FIFO is as 
follows. The MSB is the status of CNTL/STB line and the next MSB shows the 
status of SHIFT line. The next three bits are from the scan counter and 
indicate the row the key was found in. The last three bits are from the 
column counter and indicate to whitch return line the key was connected. 

Sensor Matrix Mode 

In this mode, the data on return lines is inputted in the row of the Senser 
RAM in order according to the scan. The data is entered even if there is 
no change in the status of the senser matrix switches. Each switch position 
maps to a Senser RAM position. CNTL and SHIFT signals are ignored. 

Strobe Input Mode 

In this mode, the data on the return line is entered into the FIFO at the 
rising edge of CNTL/STB signal. 

[INTERFACE WITH DISPLAY] 

Left Entry 

In Left Entry mode, address 0 of the Display RAM is the left-most side of the 
display and address 15 (address 7 in the case of 8-character display) is the 
right-most side. When characters are inputted onto the Display RAM with the 
auto-increment mode from address 0 of the display RAM, Characters are filled 
from the left-most position of the display. The 17th (or 9th) character is 
placed in the left-most position again. Address of the display RAM corresponds 
directry to each display position of the display, and so its position does not 
change every entry. 
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TOSHIBA TMP8279P-5 

Display RAM 
Address 

0 14 15 0 2 3 4 6 

1st entry I 1st entry I I 
0 14 15 0 1 2 3 4 

I 
- - --

I I 1 ent ry I 2nd entry 2 2nd 

0 1 14 15 0 1 2 4 6 

16th entry UiI _-~_-_-_ I Command en t ry I 
(10010101) 1 2 I 

Entry from Address 5 with 

0 14 15 Auto increment mode. 

17th entry 1171 2 115 I 16 I 0 1 4 5 6 

3rd entry I 1 2 3 II] 
0 14 15 

18th entry 117 I 18 I ___ -_~_ J!iI~ 0 1 3 4 5 6 

4th entry I 1 2 3 I 4n 
Right Entry 

In Right Entry, the first entry is from the right-most position. Address of the 
Display RAM does not correspond to the displ ay position. 
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TOSHIBA 

1st 
entry 

2nd 
entry 

3rd 
entry 

16th 
entry 

17th 
entry 

18th 
entry 

1 2 14 15 0 

3 4 0 1 2 

L--...I---L.I ~~~-_-:_J 1 I 2 I 3 I 

o 1 13 14 15 

11 I 2 I -_-~~~=. 1141151161 

1 2 14 15 0 

12 I 3 I ~~~_-~~~J 151161171 

2 3 15 0 1 

I 3 I 4 I ~ ~ -_-_ -_-J 16 1 171 1 81 

TMP8279P-5 

+- Display RAM ->­
Address 

1st 
entry 

12345670 

23456701 

~g~ry I I 11 I 2 I 

3rd 
entry 

4th 
entry 

5th 
entry 

6th 
entry 

10th 
entry 

11th 
entry 

23456701 

Right Entry from Address 5 
with Auto-increment mode 

34567012 

I I I 3 I 11 I 2 I I 

45670123 

I I 3 I 4 I 11 12 I 

5 6 7 0 1 2 3 4 

1314151 1 1 2 1 I I 

6 7 0 1 2 3 4 5 

I 4 I 5 I 6 I 2 I I 31 

2 3 4 5 6 7 0 1 

I 8 I 9 1 10 1 31 4 1 5 1 6 1 7 1 

3 4 5 6 7 0 1 2 

I 9 110 III I 4 I 5 I 6 I 7 I 8 I 
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TOSHIBA TMP8279P-5 

ABSOLUTE ~1AXIHU~1 RATINGS 

SYMBOL ITEM RATING 

VCC VCC Supply Voltage (with respect to GND (VSS» -0.5V to +7. OV 

VIN Input Voltage (with respect to GND (VSS» -0.5V to +7.0V 

VOUT Output Vo ltage (with respect to GND (VSS» -0.5V to +7.0V 

PD Power Dissipation lW 

Tsol Soldering Temperature (soldering time 10 sec) 260°C 

Tstg Storage Temperature -55°C to +150°C 

Topr Operating Temperature O°C to 70°C 

D.C. ELECTRICAL CHARACTERISTICS (Ta=O'V 70°C, VCC=SV+10%, VSS=OV) -

SYHBOL PARAMETER CONDITION MIN. TYP. HAX. UNIT 

VILl Input Low Voltage (RLo 'V RL 7) -0.5 1.4 V 

VIL2 Input Low Voltage (Others) -0.5 0.8 V 

VIHl Input HIgh Voltage (RLO 'V RL7) 2.2 V 

VIH2 Input High Voltage (Others) 2.0 V 

VOL Output Low Voltage IOL =2. 2rnA 0.45 V 

VOHl Output High Voltage (IRQ) IOH=-lOO\lA 3.5 V 

VOH2 Output High Voltage (Others) IOH=-400\1A 2.4 V 

Input Leak Current VIN=VCC +10 
IILl (SHIFT, CNTL, RLo 'V RL 7) VIN=OV 

\1A 
-100 

IIL2 Input Leak Current (Others) OV'" VIN ;i VCC ±10 \lA 

IOFL Output Leak Current 0.45V;iVOUT"'VCC no \1A 
--

ICC Supply Current 120 rnA 

INPUT CAPACITY 

SYHBOL PARAHETER CONDITION MIN. TYP. HAX. UNIT 

CIN Input Capacity fc=lHHz Unmeasurec 5 10 pF 
Pins returned to 

COUT Output Capacity VSS. 10 20 pF 
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TOSHIBA TMP8279P-5 

A.C. ELECTRICAL CHARACTERISITCS (Ta~O'" 70 o e, Vec~5.0V±lO%, Vss~OV) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

tAR Address Set up Time (RD+) 0 nS 

tRA Address Hold Time (Rl5t) 0 nS 
~-~ 

tRR RD Pulse Width 250 nS 

tRD Valid Data (Rl5t) CL ~150pF 150 nS 

tAD Address to Valid Data CL~150pF 250 nS 

tDF Data Floating (Rl5t) 10 100 nS 

tRCY Read Cycle Time 1 ~S 

tAW Address Set up Time (WR+) 0 nS 

tWA Address Hold Time (WRt) 0 nS 
----------_._----

t\VW WR Pulse Width 250 nS 

tDW Data Set up Time (WRt) 150 nS 

tWD Data Hold Time (WRt) 0 nS 

tdlw CLK Pulse Width 120 nS 
--

tCY Clock period 320 nS 
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TOSHIBA TMP8279P-5 

AU, CH 

tJ:{A 

RIl 

DBO~DB7 - -- - --- -- ----

Read-operation 

AO,CS =>< ~ 
tAW tww tWA 

I 
'\ / 

tllW ~ 

X X 
Write-operation 

eLK 

Clock input 
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TOSHIBA TMP8279P 5 

OUTLINE DRAWING 

Unit in rum 

1 2 3 4- 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

cO 

" <-i 

(Notel) 

50 7± 0 15 o 0 

+1 +1 
o cO 

" ~ 
a 25± 0 1 

254±025 a5±Ol 

(NOt82) 14±015 1500 ....... 1780 

Note: 1. This dimension is measured at the center of bening point of leads. 

2. Each lead pitch is 2. S4mm, and all the leads are located ,,,i thin 
±0.2Smm from their theoritical positions with respect to No.1 and 
No.40 leads. 
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TOSHIBA TMP8279P-5 

EXAf,1PLE OF APPLICATION CIRCUIT 

a! 
'" OJ 

"" OJ 

.: DATA BUS 
0 
OJ 
OJ RD ., 

CONTROL{ 

0 
0 WR .: 
P-

RESET iil 
0 CS rl 
)l ADDRESS AD 

'" H CLK '" I CLOCK 
00 

SHIFT 

CONTROL 
KEYBOARD 

MATRIX 
RETURN LINE 

8 COLUMNS 

8 8 ROWS 

SHIFT CNTL RLCT-7 

8 

IR(t 
T 

DBO-'1 
M 

P 
I 3-->8 DECODER I 

8 

RD 2 

iffi 7 SD-3 

RESET 9 

OS P 

AD 

CLK 

I 

5 
Jjjjl---., 

I 4-->16 DECODER I 
BCT-3 AD-3 

16 

1 
BLANKING ADDRESS (DECODED) 

DISPLAY DATA 

L-~======~~=====~ DISPLAY 
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iliz 

CEI 
CE 2 
CLK 

RESET 
NC 

READY 
rom 

lOR 
RD 

lOW 
ALE 
ADo 
ADI 
AD2 
AD3 
AD4 
ADS 
AD6 
AD] 

VSS 

FI GIJRE 

INTEGRATED CIRCUIT TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT 

TMP8355P 
N-CHANNEL SILICON GATE MOS 

TECHNICAL DATA 

16,384 BIT ROM WITH I/O PORTS 

GENERAL DESCRIPTION 
The TMP83SSP is a ROM and I/O chip to he used in the TICS-CSA microcomputer 
system. The ROM portion is organized as 2,048 words by 8 bits. 
The I/O portion consists of 2 general purpose I/O ports. Each I/O port has 
8 port lines, and each I/O port line is individually programmable as input 
or output. 

FEATURES 
2048 words x 8 bits ROM 
Single + SV Power Supply 
Internal Address Latch 
2 General Purpose 8-Bit I/O Ports 
Access Time: 40(J ns (MAX.) 
Each I/O Port Line Individually Programmable as Input or Output 
Multiplexed Address and Data Bus 
40 pin DIP 
Compatible with Iortel's 8355 

PIN CONNECTIONS (TOP VIEW) BLOCK DIAGRAM 
101M RD lOR 

ADO- 7 
vee 
PB7 

----- 8--------1 

PB6 CLK 

PBS READY 

PB4 
PB3 
PB2 
PBI 
PBo 
PA7 
PA6 
PAS 
PA4 
PA3 
PAz 
PAl 
PAa 
Ala 
11.9 
As 

HlP8355P PINOUT DIAGRAM 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

1 
I 
I 

I 

,--L-.l..-....... _-'----'"-I.---'--'-''--, 1 

2K x 8 Bit 

ROM 

I 
I 
J 
I r-- VCC 
L VSS 
I 
I 
I 
I 

I I 
I DDR I 
I 8 I L __________ ~ ___ ~ _________________ J 

FIGURE 2 TMP8355P FUNCTIONAL BLOCK DIAGRAM 
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TOSHIBA 

PIN NAMES AND PIN DESCRIPTION 

ALE (INPUT) 

TMP8355P 

When Address Latch Enable goes high, ADO--7, IO/N, AS-10, CE2, and CEl, enter the 
address latches. The signals (ADO-7, lOll!, A8-10' CE2, CEll are latched in at 
the trailing edge of ALE. 

ADO-7 (INPUT/OUTPUT) 3-STATE) 
Bi-directional Address/Data bus. The lower 
applied to the bus lines when ALE is high. 
selected based on the latched value of ADO' 
Chip Enables are active, the output buffers 

AS-10 (INPUT) 

8-bits 
During 
If 1m 

present 

of the ROM or 1/0 address are 
an I/O cycle, Port A or Bare 
or tOR is low when the latched 

data on the bus. 

These are the high order bits of the ROM address. They do not affect 1/0 
operations. 

CEll CE2 (INPUT) 
CHIP ENABLE INPUTS:~lis active low and CE 2 is active high. Both chip enables 
must be active to permit accessing the ROM. 

101M (INPuT) 

If the latched lo/N is high when RD is low, the output data comes from an I/O port. 
1£ it is low the output data comes from the ROM. 

RD (INPUT) 

If the latched Chip Enables are active when RD goes low, the ADO_7 output buffers 
are enabled and output either the selected ROM locatioa or I/O port. 
When both RD and lOR are high, the ADO_7 output buffers are 3-stated. 

lOW (INPUT) 
If the latched Chip Enables are active, a low on lOW causes the O'JtP'lt port pointed 
to by the latched value of ADO to be written with the data on ADO_7' 
The state of 10/N is ignored. 

ClK (INPUT) 

The CLK is used to force the READY into its high state after it has been forced low 
by CEl lOW, CE2 high, and ALE high. 
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TOSHIBA TMP8355P 

READY (OUTPUT) 3-STATE) 

READY is a 3-state output controlled by CEl' CE 2 , ALE and CLK. 
READY is forced low when the Chip Enables are active during the time ALE is high, 
and remains low until the rising edge of the next eLK. 

PAO - PA7 (INPUT/OUTPUT) 3-STATE) 

These are general purpose I/O pins. Their input/output direction is determined by 
the contents of Data Direction Register (DDR). Port A is selected for write 
operations when the Chip Enables are active, and lOW is low and a 0 was previously 
latched from ADO' 
Read operation is selected by either lOR low, active Chip Enables and ADO low, 
or IO(H high, ED low, active Chip Enables, and ADO low. 

PBo - PB7 (INPUT/OUTPUT) 3-STATE) 

This general purpose I/O port is identical to Port A except that it is selected by 
a 1 latched from ADO' 

RESET (INPUT) 

In normal operation,an input high un RESET causes all pins in Ports A and B to 
assume input mode (clear DDR register). 

lOR (INPUT) 

When the Chip Enables are active, a low on TOR will output the selected I/O port 
onto the AD bus. lOR low performs the same function as the combination of IO/M 
high and ED low. When lOR is not used in a system, lOR should be tied to VCC "1". 

Vee (POWER) 

+5 vol t supply. 

Vss (POWER) 

Ground Reference 
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TOSHIBA TMP8355P 

FUNCTIONAL DESCRIPTION 

ROM SECTION 

The TMP8355P contains an 8-bit address latch which allows it to interface 

cirectly to TLCS-85A microcomputer system without additional hardware. 

The ROM portion of the chip is addressed by the II-bit address (A8-l0, ADO-7) 

and CEo The address, 10/M, CE2 and CEI are latched into the address latches 

on falling edge of ALE. If the Chip Enables (CE 2 and CEll are active and 

IO/M is low when R5 goes low, the contents of the ROM location addressed by 

the latched address are put out on the ADO-7 lines. 

I/O SECTION 

The I/O port portion consits of two 8-bit I/O ports and two 8-bit Data 

rection Registers (DDR). The I/O portion of the chip is addressed by the 

latched value of ADO and ADI' Contents of Port A and Port B can be read and 

written, but the contents of DDR's cannot be read. The contents of the 

selected I/O port can be read out when the latched Chip Enable are active and 

ei ther R ,''les low with 10/M high, or loR goes low. 

The two 8-bit DDR's (DDRA and DDRB) are used to determine the input/output 

status of each pin in the corresponding port. 

A '0' specifies an input mode and a '1' specifies an output mode. 

The two 8-bit DDR's are,cleared by RESET signal. The table 1 summarize Port 

and DDR designation. 

TABLE 1, SELECTION OF PORT AND DDR DESIGNATION 

ADI ADO Selection 

0 0 Port A 

0 1 Port B 

1 0 Port A Data Direction Register (DDR A) 

1 1 Port B Data Direction Register (DDR B) 
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TOSHIBA TMP8355P 

ABSOLUTE MAXIMUM RATINGS 

Symbol Item Rating 

~--0~ Supply~ol:a_!\e_with Respect to VSS~_ _________ ~O. 5V t,,-_!-=-9"-_ 
VIN Input Voltage with Respect to VSS ~O.5V to 7.0V 

----------------------~-- ----I-------~----------I 
VOUT Output Voltage with Respect to VSS 

~-~----~-----------
~O.5V to 7.0V 

----------------------1 
PD Power Dissipation 

~~- - f---~---------~------ --- --~-~- -------- -----~---~ 
1.5\-1 
----------

TSOLDER Soldering Temperature (Soldering Time lOsec.) 
~--~----------~---------------------

260°C 
-~ --- ----------- --~--

TSTC Storage Temperature 
~---~- - ---------------- ----~--------~---~---------

~55°C to+150°C 
---~---- --~-----------l 

TOPR Operating Temperature 

D.C. CHARACTERISTICS 
5V + 5% 

Symbol Parameter Test Conditions Units 

Input Low Voltage V 

V 

rnA 
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TOSHIBA TMP8355P 

A.C. CHARACTERISTICS 
5V + 5% 

Symbol Parameter Test Min. Typ. Max. Units 
Conditions 

tCYC Clock Cycle Time 320 I 
ns 

tL CLK Low Width 80 
, 

J 
ns 

tH CLK High Width 120 ns 

tr,t f CLK Rise and Fall Time 30 I ns 

tAL Address to Latch Set Up Time 50 ns 

tLA Address Hold Time after Latch 80 
! 

ns 

tLc Latch to READ/IVRITE Control 100 I I 
ns 

tRD Valid Data Out Delay from l50pF 
I 

170 
I 

ns 

READ Control 

tAD Address Stable to Data Out Valid Load 400 ns 

tLL Latch Enable Width 100 I ns 

tRDF Data Bus Float after READ a 100 
1 

ns 

tCL READNRITE Control to Latch Ena15le 20 
'I 

ns 

tcc READ/WRITE Control Width 250 i ns 

tDW Data In to ,·JRITE Set Up Time 150 I ns 

tWD Data In Hold Time after WRITE 10 ns 

twp WRITE to Port Output 400 ns 

tpR Port Input Set Up Time 50 ns 

tRP Port Input Hold Time 50 ns 

t RYH READY Hold Time a 160 ns 

tARY ADDRESS (CE) to READY 160 ns 

tRV Recovery Time between Controls 300 ns 

tRDE Data Out Delay from READ Controls 10 ns 

tLCK ALE Low during CLK High 100 ns 
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TOSHIBA TMP8355P 

TIMING WAVEFORMS 

~ 

K --.J ADDRESS ADDRESS AS-10, 101M 

--1 [\ \ 

ALE ~ 

ADO_7 

tLL tLA tAD tRDF -H--

=> ADD ESS 1}-~--2 DATA - -\ ADDRESS >---
'I 

tRDE 1\ 
tRD ~D 

~ ADD ESS K ) DATA t ex ADDRESS 

tDW 

~ 
-~ -.--------.-

tcc 

FIGURE 3 PROM READ, I/O READ, AND WRITE TIMING 

T t H f 

-' 

II \ 
TL 

f-- tr 

tCYC 

FIGURE 4 CLOCK SPECIFICATION FOR TMP8355P 
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eLK 

ADO_7' A8-l0 

101M 

ALE 

READY 

FIGURE 5 

A. I NPUT MODE 

PORT INPUT 

ADO_7 

B. OUTPUr MODE 

PORT OUTPUT 

ADO_7 

WAIT STATE TIMING (READY = 0) 

FIGURE 6 I/O PORT TIMING 
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TOSHIBA TMP8355P 

PROGRAM TAPE FORMAT 
TMP8355P programs are delivered in the form of punched paper tape or the 
8755A from which to copy. In case of the 8755A, Toshiba needs two pieces. 

(1) Tape Format 

0I } Leader, 50 "NULL" characters or more 

Comments ---- - Comment (Record mark":" is not included) I 
(CR) 
(LF) 

f--"---I----- Record Mark 

Option 

Record Length (2 hexadecimal digits) 

Loading Address (4 hexadecimal digits) 

Normal Record "00" 
Record Type (2 Digits) "01" End 0 f File Reco rd 

Data 

~ Check Sum (2 hexadecimal digits) 

CR Dummy characters (RUBOUT, BLANK) 
LF optional. 
: - - - - -- Record Mark (Repeated below) 

before and after "(CR) (LF)" are 

~ 
~ 

}Trai1er, 50 "NULL" characters or more 

(2) Example of Tape List 

TOSHIBA MICRO COMPUTER TLCS-84 
:100000000665C7D79CF50F3F951FED55A8FF16E570 
:1000100088884DDE67D31F5D8ABA6DF292F113F5Cl 
:100020004FF1FB5DFFDAA96A99CF7DF94A346B7C09 
:10003000197352F729F12F79AA9C057C5B851EED77 

-. 
:1003C0005DFDB5E556A67277F61A51C631CF9FOE80 
:1003DOOOBD2F6F20E8BB1977E3FB5AD1F41FDAA7E2 
:1003EOOOB53D42EOEC32546025B7308CDD52063D1D 
:1003FOOOB4BE9E9E345B6138060B20VC372BF60BD6 
:OOOOOOOlFF 
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TOSHIBA TMP8355P 

OUTLINE DRAWING 

40 :59 3S 3'7 36 35 34 33 32 31 30 29 28 27 26 25 24 23 :22 '<:1 
Uni t in mm 

2 3 4 5 6 '7 8 9 10 11 12 13 14 15 16 ] '7 18 19 20 

(No te 1) 

f "'i'" ~ 
o 25± 0 1 

1500--1780 

025TYF. 

05±Ol 

Note: 1. This dimension is measured at the center of bendinp point of leads. 

2. Each lead pi tch is 2. 54rnrn, and all the leads are located wi thin 
±O.2Srnrn from their theoritical positions with respect to No.1 and 
No.40 leads. 
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TOSHIBA TLCS-85 LSI DEVICES POSTSCRIPT 
POSTSCRIPT 

This Manual is a reference for the customer applying the TLCS-85 family, It 
contains the functions and specifications of each LSI device of the TLCS-85, 
The examples of application circuits described here are shown as the reference 
for explanation. Toshiba assumes no responsibility for any problems caused by 
using these examples. the information herein is subject to change without 
prior notice. 

This manual has been prepared by the following section. 

Microconputer LSI Application Engineering Sections 
Integrated Circuit Division, Toshiba Corpration 

Komukai-Toshiba-cho, Saiwai-ku, Kawasaki, 210, Japan 
Phone: Japan (81)44-511-3111 
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Cable Toshiba Wellington 

Aftt .... : 
Toshiba Corporation Athens Offic::e 
Athens T~ ... Bldg. A. 2-4 Mesogion A ...... 
Athens 610 Greece 
Tel : 7799828-9 Telex : 21-6502 TSBA GR 
Cable Toshiba Athens 

h .... : 
Toshiba Corporation Iflll1 liaison OffICe 
No. 79 Bucharest Ave .. 3f"d Floor, Arventine 
Square, Teheran. Iran 
P.O. Box 314/1696, Teheran, Iran 
Tel,: 624709. &24710. 624729 
Telex : 212531 .TSBA IR Cable : ToshibeTeheran 

SALES SUBSIDIAR IES 

Tothibe Ameriu, Inc. 
TUl1in H.1d Offlee 
Eleetronk Compo,.nt. Division : 2441 Michelle 
Drive, Tustin, Ca 92680, U.S.A. 
Tel .. 17141730-5000 TeleJ( ' 183-812 
Fax 7 14(730)8902 
8r.nchOffiee 
ChOgo: 1101A Lake Coolt RD. Deerfield. 
Il60015 
Tel ,: (312)945-1500 Telex ; 29·7131 
Fax 312-945-1044 
Detroit: 26533 EY8fgreen RD. Suite 4 20 
Southfield, Michigan 48076, U.S.A. 
Tel . 313182717700 Telex 858798 
Fax 313(569)7174 

Tothiba luK ) Ltd. 
Frimlev : Toshibe Hou.se, Frimlev Rced. Frimley 
C.mberley. Surrey GU 165JJ EngI~lInd 
Tel . 10276)·62222 Telex : 858798 
Fax . (0276)682256 
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Tothiba Electronics Tliwln Corp. 
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Tothib. EMletronlc Melav-~ Setn., 8hd, 
Batu 9 · 12 Telok PangJlma. Garang. KUIlIIIi 
l.nget. Selengor, Me.vlla 
Tel. 03-37300 _ 4 Telex , TOE LMA 39506 

Tothibl (M.I-vsi. ) Bhd. 
Batu Till- Industi,.1 EStlle" Shan AJam. 
Salangor, .... 1...,.'iI; 

Tothibl Semiconduc:tQl" (U.s .... .! Inc. 
1220. Midli. Wav, SunnVvale, P,O. Box 3509 
C.lif , 94086-3509. U.S.A. 
Tel .: 4Q8.73SH)56() Fax 4Q8.746.()577 

Rldlol. To.ttibl Philippines, Inc, 
19, K.tarungan Strllt , Mandaluvong, Rizal. 
Philippines 

P.,I, Tothibl lndul1rial Co., ltd , 
No. 55, Iranshahr Avenue. Teheran. Iran 

Indul1rill Mexican. Tothiba S,A. 
C.lzada Aurora No. 303 , Cuaulitlan Edo de 

Mexico. Mexico 
Plseo de La Aeforma No. 30 4 Piso Me~ico I , 
D.F. Mexico 
Tel. 5-65..(J0..88 Telex 017·72-560 

SimP Tothiba AmuonM SA , 
Au. I~ No. SIX) Oillrlto Industrial , Manaus, 
69000 Am .. 8t"alll 

Tothibl s.mlconductOf" GmbH 
Grotrian-Steinweg Str . 10 3300 
8raunIChweig F.A. G_many 
Tel . (05311310060 Telex : 952368 
FIX 10531131006139TSCD 

The information in this guiOe hIS t.en carefully chadced and is believed to 
reioiaDle. hOWl\l8r. no responsibility can be 1mIrn.j fOllnaccuracies mat mIIV not 
have been caught. All Information In thlt guide is subject to change without prior 
notIce. Furthermore. TOIhiba cannot ISSUme responsibility for the u. of Iny licen. 
under the pet8nl rights of Toshiba or any third parties 

TOSHIBA 
TOSHIBA CORPORATION TOK Y O ...JAP AN 

INTERNATIONAL OPERATIONS,Elf.CTRONIC COMPONENTS 
I · ' Shibaure l·chome,Minato-ku, Tokyo. l OS, JAPAN 
Telex : J22587 TOSHI BA CAB LE: TOSH IBA Tokyo 
PHONE : 457·3495 
Facsimile: 595-0348 
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