




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TOSHIBA

TMP8279P-5

Ist

2nd

16th

17th

18th

Right Entry

U 14 15

entry

0 1

14 15

e |

| 1]

0 1

14 15

entry | 1 | 2
o 1 ______ ]

entry

0 1

T

14 15
[15 |l6l

. Display RAM

Address
0 1 2 3 4 5 6 7
ey [0 [ [ [ [ [ [ ] ]
0 1 2 3 4 5 6 7
meenes 1 [of | | | ] ] |

Command entry

TITITIT]

(10010101)
Entry from Address 5 with
Auto increment mode.
0 1 2 3 4 5 6 7
3rd entry [l l 2 ] [ I | 3 I | I

0 1 2 3

wo (T [T LT ]

In Right Entry, the first entry is from the right-most position. Address of the
Display RAM does not correspond to the display position.
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TOSHIBA TMP8279P-5

. Display RAM

Address
1 2 14 15 0 1 2 3 4 5 6 7 O
st [ | [~ ~°°° 1st
S (LT 1T s CLITTTTTTH
2 3 15 0 1 2 3 4 5 6 7 0 1
______ 2nd
e L) et L] [r]e]
entry I
3 4 0 1 2 2 3 4 5 6 7 0 1
3rkd [ [ [ °°°°°°77 Command write
entry l ] ]1 Zl3| (10010101) J I I I IZI

Right Entry from Address 5

0 1 13 14 15 with Auto-increment mode
16th
entry L&_l_i:[ ______ 14 | 15|16 3 4 5 6 7 0 1 2
Sy Lol [ ]2 ]
entry
1 2 14 15 0
17th | I """"" l l
entry 2 3 . 15| 16|17 4 5 6 7 0 1 2 3
- 4th
entry 3] 4 12
2 3 15 0 1
18th Tttt
5 6 7 0 12 3
T th
entry 314 5] 1|2
6 7 0 1 2 3 4 5
6th
oty |4l el2] | [ [5]

2 3 4 5 6 7 0 1

10th
encry | 8|9 |10] 3|45 |

3 4 5 6 7 0 1 2

11th
eniey 9]0 u]a]s]e]7]s]

(=)}
S
~
L
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TMP8279P-5

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING
Vee Vee Supply Voltage (with respect to GND (Vgs)) -0.5V to +7.0V
VinN Input Voltage (with respect to GND (Vgs)) -0.5V to +7.0V
Vout Output Voltage (with respect to GND (Vgg)) -0.5V to +7.0V
Pp Power Dissipation 1w
Tso1 Soldering Temperature (soldering time 10 sec) 260°C
Tstg Storage Temperature -55°C to +150°C
Topr Operating Temperature 0°C to 70°C

D.C. ELECTRICAL CHARACTERISTICS (Ta=0" 70°C, Vgc=5V+10%, Vgg=0V)

SYMBOL PARAMETER CONDITION MIN.| TYP. | MAX. |UNIT
VILl | Input Low Voltage (RL;"VRL,) -0.5 1.4 v
Vip2 | Input Low Voltage (Others) -0.5 0.8 v
ViHl | Input HIgh Voltage (RLg~ RL7) 2.2 A
Vin2 Input High Voltage (Others) 2.0 v
VoL Output Low Voltage Ig1=2.2mA 0.45] 'V
VOH1 | Output High Voltage (IRQ) Ton=-100uA 3.5 \
Vou2 |Output High Voltage (Others) ToH=—400uA 2.4 v

Input Leak Current VIN=Vcc +10
TILL | (SHIFT, ONTL, RLo™RL;) VIN-OV 00 | M
I11,2 | Input Leak Current (Others) 0V 2 Vyy £ Ve 10 | pA
TorL | Output Leak Current 0. 45V=Voyrsvee $10 | uA
Icc Supply Current o 120 | mA

INPUT CAPACITY

SYMBOL PARAMETER CONDITION MIN. TYP. | MAX. UNIT
CIN Input Capacity fe=1MHz Unmeasured 5 10 pF
Cour | Output Capacity s;g? retumed to 10 20 pF
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TOSH IBA TMP8279P-5

A.C. ELECTRICAL CHARACTERISITCS (Ta=0 70°C, Vgg=5.0V+10%, Vgg=O0V)

SYMBOL PARAMETER TEST CONDITION| MIN. | TYP.| MAX.| UNIT
tAR Address Set up Time (RDV) 0 nS
trA Address Hold Time (RDt) 0 nS
tRR RD Pulse Width - 250 nS
tRrD Valid Data (RD+) C=150pF 150 | nS
tAD Address to Valid Data CL=150pF 250 | nS
tpr Data Floating (RD+) 10 100 | nS
trey Read Cycle Time 1 us
tAw Address Set up Time (WR+Y) 0 nS
SN Address Hold Time (WR+) 0 ns
tyuw WR Pulse Width 250 nS
tpw Data Set up Time (WR#+) 150 nS
tup Data Hold Time (WRt) 0 nS
tow CLK Pulse Width 120 ns
tey Clock period 320 nS
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A0, TS
TAR 'RCY

LRR Tra

RD K
RD Tpp
TaD

DBO~DB7 = === ————— ———— >—————--———————-

y

Read-operation

Cww Twa

DBO~DB7

Write-operation

td)W

./ N

oy

CLKk —————

Clock input

MPU85-118




TOSHIBA TMP8279P-5

OUTLINE DRAWING

Unit in mm

40 39 38 37 36 35 34 33 32 31 30 20 R8 27 26 25 24 23 22 21
572 99 52 5P 5P 57 5 6p G gajgh o R ga
(LA N L R B T B ’I +—t—t+—t+—+ Tt
[fe]
N —
N D ) Jan %
N NP 3
)
—t
4 | |
1 2 3 4 5 6 7 8 910 11 12 13 14 1516 17 18 19 20
ol 9 (Ngtel)
5074015 ol o 1524401
[ I -
0
2]
g o 1025+ 01
2544025 o)
:
(Noteg) 144015 P 1500~1780
e
=T
Z
&
=
[fe]
o
Ay
el
B
0
0

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

2. Each lead pitch is 2.54mm, and all the leads are located within
+0.25mm from their theoritical positions with respect to No.l and
No.40 leads.
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EXAMPLE OF APPLICATION CIRCUIT

SHIFT
KEYBOARD
CONTROL
MATRIX
RETURN LINE
8 COLUMNS
8 8 ROWS
SHIFT ONTL RLO~7
:l IR
& e T
Fal
w0 A A M
«  DATA BUS DBO~7 3-8 DEC
N—— VvV
a 5 -
w0 —_—
RD —_— Lz (LSB 3 BIT)
§ = RD 2
£ CONTROL WR WK 5 Soms
& RESET RESET 9
o pro—
2 cEl oF P
ADDRESS 20 \
= A0 5 416 DECODER
a CLK 01K o
i GLOCK. L 55
@
BO~3  AO~3
L 16
L
4 BLANKING ADDRESS (DECODED)
" DISPLAY DATA
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SHIBA MOS DIGITAL INTEGRATED CIRCUIT
INTEGRATED CIRCUIT | oo s e

N-CHANNEL SILICON GATE MOS

ﬁ"z"' TECHNICAL DATA

16,384 BIT ROM WITH I/0 PORTS

GENERAL DESCRIPTION

The TMP8355P is a ROM and I/0 chip to be used in the TLCS-85A microcomputer
system. The ROM portion is organized as 2,048 words by 8 bits.

The I/0 portion consists of 2 general purpose I/0 ports. Each I/0 port has
8 port lines, and each I/0 port line is individually programmable as input
or output.

FEATURES

+ 2048 words x 8 bits ROM

+ Single + 5V Power Supply

« Internal Address Latch

+ 2 General Purpose 8-Bit I/0 Ports

« Access Time : 400 ns (MAX.)

+ Each I/0 Port Line Individually Programmable as Input or Output
+ Multiplexed Address and Data Bus

* 40 pin DIP

* Compatible with Inptel's 8355

PIN CONNECTIONS (TOP VIEW) BLOCK DIAGRAM

/M }5 TOR
Ag-A107ECEy | ALE TOW RESET  ADg- 7

mT e W
ce, g 2 39 HpBy | |
cLk O 3 38 RPBg CLK — Control circuit —.Buf— |
RESET O 4 37 Npss READY-'l—~ Address Tatch Decoder| | [7] fer :
NCQ s 36 [1PBy, | t i
READY 7 6 35 NPBs | A 1.8 = veC
omMpg 34 [pB; I ™™ DDR — vss
TORO 8 33 Dppy | !
RO 9 32 Hreg | Y !
TOW O 10 31 Pray | 2K x 8 Bit Moue-| |Buf-)| |8
put fer 7
ALE O 11 30 Arag I . Jatet8 laten| | PAg— 7
ADp [ 12 29 [ pas | ROM a L -
AD1 O 13 28 11 PA, { B Baf-| |
Al O 14 27 0 Pa3 | g E I8
AD3 O 15 26 [ pA y '
ADZ d 16 25 b PA_‘% { latch8 [latch : PBy— 7
ADs [ 17 24 [ pag | L5 {
ADg O 18 23 AlO | |
apy g 19 22 [ ag | oo A j
vss O 20 2l pag ity 1

FIGURE T TMP8355P PINOUT DIAGRAM FIGURE 2 TMP8355P FUNCTIONAL BLOCK DIAGRAM
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PIN NAMES AND PIN DESCRIPTION

ALE (INPUT)

When Address Latch Enable goes high, ADgy.7, I0/M, Ag_1(g, CEj, and CEj, enter the
address latches. The signals (ADg_7, I0/M, Ag_jg, CEp, CEp) are latched in at
the trailing edge of ALE.

ADy_7 (INPUT/OUTPUT, 3-STATE)

Bi-directional Address/Data bus. The lower 8-bits of the ROM or 1/0 address are

applied to the bus lines when ALE is high. During an 1/0 cycle, Port A or B are

selected based on the latched value of ADg. If RD or TOR is low when the latched
Chip Enables are active, the output buffers present data on the bus.

Ag-10 CINPUT)

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

CET, CE2 (INPUT)

CHIP ENABLE INPUTS:CE] is active low and CE, is active high. Both chip enables
must be active to permit accessing the ROM.

10/M (INPUT)

If the latched I0/M is high when RD is low, the output data comes from an I/0 port.
If it is low the output data comes from the ROM.

RD (INPUT)

If the latched Chip Enables are active when RD goes low, the ADy_y output buffers
are enabled and output either the selected ROM location or I/0 port.
When both RD and TOR are high, the ADy_j output buffers are 3-stated.

TOW (INPUT)

If the latched Chip Enables are active, a low on IOW causes the output port pointed
to by the latched value of ADy to be written with the data on ADg_7.
The state of IO/M is ignored.

CLK (INPUT)

The CLK is used to force the READY into its high state after it has been forced low
by CE; 10W, CEp high, and ALE high.
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READY (OUTPUT, 3-STATE)
READY is a 3-state output controlled by CEy, CEp, 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 CLK.

PAg - PA7 (INPUT/OUTPUT, 3-STATE)
These are general purpose I/0 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 IOW is low and a 0 was previously
latched from ADg.

Read operation is selected by either TOR low, active Chip Enables and ADg low,
or I0/M high, RD low, active Chip Enables, and ADg low.

PBQ - PB7 (INPUT/OUTPUT, 3-STATE)

This general purpose I/0 port is identical to Port A except that it is selected by
a 1 latched from ADQ.

RESET (INPUT)

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

TOR (INPUT)

When the Chip Enables are active, a low on TOR will output the selected I/0 port
onto the AD bus. TOR low performs the same function as the combination of 10/
high and RD low. When TOR is not used in a system, IOR should be tied to Vgc .

Vee (POWER)
+5 volt supply.

Vss (POWER)

Ground Reference
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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 11-bit address (A8-10, ADp-7)
and CE. The address, I0/M, CEj and Efl are latched into the address latches
on falling edge of ALE. If the Chip Enables (CE, and éf;) are active and
1I0/M is low when RD goes low, the contents of the ROM location addressed by

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

1/0 SECTION

The 1/0 port portion consits of two 8-bit I/O ports and two 8-bit Data
1 rection Registers (DDR). The I/O portion of the chip is addressed by the
latched value of ADg and ADj. 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/0 port can be read out when the latched Chip Enable are active and
either R :oes low with I0/M high, or IOR 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 'l' 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 DESTIGNATION

ADq ADq 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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ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating
Vee Ve Supply Voltaggiyith Re§£§f§ to Vss N -0.5V to 7.0V
Vin Input Voltage with Respect to Vgg -0.5V to 7.0V
Vout Output Voltage with Respect to Vgg -0.5V to 7.0V
Pp Power Dissipation - m_}LEWA,_g

Tgorper | Soldering Temperature (Soldering Time 10sec.) 260°C

Tgrg Storage Temperature -55°Cto+150°C

Topr Operating Temperature 0°Cto+70°C

D.C. CHARACTERISTICS
TpA = 0°C to 70°C, Vee = 5V F 5%

Symbol Parameter Test Conditions Min Typ. | Max. Units
VIiL Input Low Voltage -0.5 0.8 v
- —
Viy Input High Voltage 2.0 Veet0.5 VY
VoL Output Low Voltage Igp, = foi - 0.45 v
Vog Output High Voltage ‘ Igy = -400uA 2.4 v
|
I11, Input Leakage Current ViN = Vgc to OV * 10 HA
10 A
Lo Output Leakage Current 0.45 <Vout <V T U
Icc Vce Supply Current 180 mA
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A.C. CHARACTERISTICS
Tp = 0°C to 70°C, Vge = 5V + 5%

Symbol Parameter Congiigons Min. | Typ. | Max. |Units
teve Clock Cycle Time 320 ns
ty, CLK Low Width 80 | ns
ty CLK High Width 120 | ns
tr,tf CLK Rise and Fall Time 30 | ms
tAL Address to Latch Set Up Time 50 % ns
i
tLA Address Hold Time after Latch 80 | ns
tie Latch to READ/WRITE Control 100 ns
trp Valid Data Out Delay from 150pF 170 ns
READ Control
tAD Address Stable to Data Out Valid Load 400 ‘ ns
trL Latch Enable Width 100 j ns
tRDF Data Bus Float after READ 0 100 | us
toL READ/WRITE Control to Latch Enable 20 [ s
tee READ/WRITE Control Width 250 ns
tpw Data In to WRITE Set Up Time 150 ns
tup Data In Hold Time after WRITE 10 ns
typ WRITE to Port Output 400 ns
tpr Port Input Set Up Time 50 ns
trp Port Input Hold Time 50 ns
tRYH READY Hold Time 0 160 ns
tARY ADDRESS (CE) to READY 160 ns
try 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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TIMING WAVEFORMS

Ag_10, I0/M :)1 ADDRESS }( X ADDRESS
CEz'ﬁl _j -‘\ \

EAL
ALE / / \

trL [ trA tAD tRpF
X‘ ADDRESS | ___< y DATA - ADDRESS ——
ADg-7 1 .
TOR, RD NS tRDE i —
7

tRD ..LEWD
ADg_y )S" ADDRESS >§ DATA x X ADDRESS x
N

Cow

\ / h

teL

tic tce try

FIGURE 3 PROM READ, I/0 READ, AND WRITE TIMING

TH tf
{ 3
o
T
L e tr
teye

FIGURE 4 CLOCK SPECIFICATION FOR TMP8355P
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A A /S
ADg_7, Ag-10 )( X X >C

10/M

. s
CEy, CE, T tLer N\ \\

READY ——meememe L\ 7 e

EARY

FIGURE 5 WAIT STATE TIMING (READY =0)

A. INPUT MODE

RD, TOR —
tpR | Y |tRrp

PORT INPUT ><

by e o —

B, OUTPUT MODE

I0 \ 7
t

WP
PORT OUTPUT ; -

ADQ-7 )L X

FIGURE 6 1/0 PORT TIMING
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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

1
1
jj///j\\\t[ }Leader, 50 "NULL" characters or more

- ' 7

Comments | ~---- Comment (Record mark ":" is not included)
(CR)
Opti
(L) ption

I s Record Mark

Record Length (2 hexadecimal digits)

Loading Address (4 hexadecimal digits)

"00" .... Normal Record
Record Type (2 Digits) wgi" | .. End of File Record

L Data

3)

}Check Sum (2 hexadecimal digits)

(CR) Dummy characters (RUBOUT, BLANK) before and after "(CR) (LF)" are
(LF) optional.
. ------Record Mark (Repeated below)

a~ ~

(CR)
(LF)

1
ji///i\\\%[ lTrailer, 50 "NULL" characters or more
(2) Example of Tape List
TOSHIBA MICRO COMPUTER TLCS-84
:100000000665C7D79CF50F3F951 FED55A8FF16E570
:1000100088884DDE67D31F5D8ABA6DF292F113F5C1

:100020004 FF1FB5DFFDAA96A99CF7DF94A346B7C09
:10003000197352F729F12F79AA9C057C5B851EED77

cssees

Te
.

:1003C0005DFDB5E556A67277F61A51C631CFIFOESO
:1003D000BD2F6F20E8BB1977E3FB5AD1F41 FDAATE2
:1003E000B5 3D42EOEC32546025B7308CDD52063D1D
:1003F000B4BE9E9IE345B6138060B20VC372BF60BD6
:00000001FF
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OUTLINE DRAWING

il Unit in mm
o 5 gfp "
T T T

&
&

1 % 3 4 5 6 7 8 910 11 12 13 14 1516 17 18 19 20

(Note 1)
1524+01

R

025401

1500~1780

507+015

0+03
35+015

144015

(Note R)

08TYP
35TYP, (2 5MIN,)

l | OR5TYP.

05+01

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

2. Each lead pitch is 2.54mm, and all the leads are located within
+0.25mm from their theoritical positions with respect to No.l 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 1is 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

1 Komukai-Toshiba-cho, Saiwai-ku, Kawasaki, 210, Japan
Phone: Japan (81)44-511-3111
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OVERSEAS OFFICES

SALES SUBSIDIARIES

Sao Paulo:
Toshiba Brasileira

Repr
Av. Paulista, 807 21 Andar Cjto. 2101, 2!02 2103,

Cerqueira Cesar.
Cep. 01311—Sao Paulo—S.P.—Brasil
Tel.: 283-4714, 4964, 285-4519

New Zealand:
Toshiba Corporation Representative
in New Zealand
6th Floor, Databank House, 175 The Terrace
P.0. Box 3549 Wellington, New Zealand
Tel.: 726-001 Telex: NZ-3433
Cable: Toshiba Wellington

Athens:
Toshiba Corporation Athens Office
Athens Tower Bldg. A, 2-4 Mesogion Ave.,
Athens 610 Greece
Tel: 77998289 Telex: 21-6502 TSBA GR
Cable: Toshiba Athens

Iran:

Toshiba Corporation Iran Liaison Office
No. 79 Bucharest Ave., 3rd Floor, Argentine

AND JOINT VENTURES

=

MANUFACTURING SUBSIDIARIES —l

Toshiba America, Inc. Toshiba Singapore Pte.
Tustin Head Office B818/826, 8th F|ml Elock 2, PSA Multi-Storey
Electronic Dlvbion 2441 Michelle

Complex, Pasir Panjang Road, Singapore 0511
Drive, Tustin, Ca 92680, Tel.: 2718066

Tel.: (714)730-5000 Ta\ex 133.512

Fax: 714(730)8902 Thai Toshiba Electric Industries Co., Ltd.
Branch Office 18/1, Tivanon Road, Nonburi, Thailand
Chicago: 1101A Lake Cook RD. Deerfield, Tel.: 5880002, 5883010 TT Telex: 82020
1L 60015

312)945.1500 Telex: 29-7131 Toshiba Electronic Malaysia Sdn., Bhd.
12.945.1044 Batu 9-12 Telok Panglima, Garang, Kuala
Detroit: 26533 Evergreen RD. Suite 420

5 Langat, Selangor, Malaysia
Southfield, Michigan 48076, U.S.A. Tel.: 03-37300 ~4 Telex: TOELMA 39508
Tel.: 313(827)7700 Telex: 858798

Fax: 313(569)7174 Toshiba (Malaysia) Bhd.

Batu Tiga Industiral Estate,, Shan Ajam,

Toshiba (UK) Ltd. Selangor, Malaysia

Frimley: Toshiba House, Frimley Road, Frimley
Camberley. Surrey GU 166.J England Toshiba Semiconductor (U.S.A.) Inc.
1220, Midas Way, Sunnyvale, P.O. Box 3509
Calif. 94086-3509, U.S.A
Tel.: 4087390660 Fax: 408-746.0577

(0276)682256

Toshiba Europa (1.E.) GmbH
Head Office

Radiola Toshiba Philippines, Inc.
Neuss: Hammer Landstrasse 115, 4040 Neuss 1,

Squu- Teheran, Iran

F.R. Germany

Tel.: (02101)1580 Telex: 8517926
Fax: (02101)168341 TOSD

Liaison Office

Miinchen: Biiro Miinchen Arabellastr. 33/v
80000 Minchen 81

Tel.: (089)915061-66 Telex: 5-212 363

19, Katarungan Street, Mandaluyong, Rizal
Philippines

Paris Toshiba Industrial Co., Ltd.
No. 55, Iranshahr Avenue, Teheran, Iran

Industrial Mexicana Toshiba S.A.

Calzada Aurora No. 303, Cuautitlan Edo de
Mexico, Mexico

Paseo de La Reforma No. 30 4 Piso Mexico 1
D.F. Mexico

Tel.: 5:66-00-88 Telex: 017-72:560

- Fax: 089913579
Paris: Tour de Bureaux de Rosny 2, 83118 Rosny,
= Sous Bois, France
Tel.: 8555656 Telex: 613351
Fax: 8555248 F TOSPAR

Stuttgart: Zeppelin Str., 41 7302 Ostfildern 4 F.R. Semp Toshiba Amazonas S.A

Aua Icé No. 500 Distrito Industrial, Manaus,

ermany
Tel.: (0711)45 2054 Telex: 722403 TOSS 69000 Am., Brasil

Toshiba Electronics

Scandinavia Al
Toshiba Semiconductor GmbH
Banergatan 21-23, 5-115 22 Grotrian-Steinweg Str. 10 3300
?5‘"?3&%%?'&5"1..., 14169 TSBSTK S i
Tl (00X Tel.: (0531)310060 Telex: 952368

Fax: (0631)31006139 TSCD

Toshiba (Australia) Pty. Ltd.
Sydney: 84-92 Taiavera Road North Ryde N.SW.
2113 Australia
Tel.: (02)887-3322 Telex: AA27235

- Toshiba Electronics Hong Kong Ltd.
Suite 4235 Ocean Center, Canton Road,
Kowloon, Hong Kong
Teol.: 002852-3.671-141~4

Toshiba Electronics Taiwan Corp.

7F, Min Sheng Commerical Bidg. 344, Min Sheng
; East Road, Taipei, Taiwan

Tel.: 263-3934 Telex: 26874 “TRCTR"

Toshiba Trading Singapore Pt. Ltd.
2405/08, 24th floor, Orchard Tower, 400 Orchard
Road, Singapore 0923, Republic of Singapore
Tel.: 002-65-737-3911

The information in this guide has been carefully checked and is believed to
reHable, however, no responsibility can be assumed far inaccuracies that may not
have been caught. All information in this guide is subject to change without prior
notice. Furthermora, Toshiba cannot assume responsibility for the use of any license
under the patent rights of Toshiba or any third parties

TOSHIBA

TOSHIBA CORPORATION TOKYO JAPAN

INTERNATIONAL OPERATIONS-ELECTRONIC COMPONENTS
1-1 Shibaura 1-chome, Minato-ku, Tokyo, 105, JAPAN

Telex: J22587 TOSHIBA CABLE: TOSHIBA Tokyo

PHONE: 457-3495

Facsimile: 505.0348
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