TOSHIBA T6M19,JT6M19-AS

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

T6M19, JT6M19-AS

T6M19, JT6M19-AS SINGLE-CHIP CMOS LSI FOR LCD CALCULATORS

The T6M19, JT6M19-AS is single-chip microcomputer for
10-digit + 2-digit scientific calculation.

T6M19, JT6M19-AS is the complete single-chip CMOS LSI
for calculator with 10 digits, 67 functions, 3 expression

and hexadecimal, octal and binary, statistic calculation,

fractional number calculation, and logic operation with

the following features.

FEATURES
® 12-digit display plus 2-digit code at the right margin.
« Scientific and engineering display. QFP67-P-1420-0.80
Mantissa 10 digits plus exponent 2 digits plus Weight : 1.20g (Typ.)

negative code 2 digits.
e Other than above
Mantissa 10 digits plus negative code 1 digit.
® 13 kinds of special display

M Memory HEX Hexadecimal mode

- Mantissa and exponent Minus SD Statistic calculation mode
E Error DEG Degree

INV Inverse RAD Radian

HYP Hyperbolic GRAD Gradian

BIN Binary mode () Parenthesis calculation

ocCT Octal mode
® The minus sign of the mantissa is floating minus.

® The arithmetic key operation in clouding Y* or /Y has same sequence as mathematical
equation. 6 pending operations are allowed and ( )are up to continuous 15 levels.

® Fractional number calculation.

® |t is possible to convert mutually between decimal, binary, octal and hexadecimal, and the 4
operations in arithmetic in binary, octal and hexadecimal.

® One independent accumulating memory.

® |t is possible to convert or fix the display number system by FLO (Floating), SCI (Scientific) or ENG
(Engineering) key.
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@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.
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TOSHIBA T6M19,JT6M19-AS

It is possible to specify decimal part digits (0~9) by FIX key.
Direct drive for FEM LCD (1/2 prebias, 1/3 duty).
Automatic power on clear.

Low-power consumption. Vg = - 1.5V single power supply.

The 67-pin flat package is used.

Automatic power off (A time for about 10 min.).

SYSTEM BLOCK DIAGRAM
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(Note) Key resistance=5.0k{) at Vg= -1.2V
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@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA

T6M19,JT6M19-AS

CONNECTION OF LCD

SEGMENT

S1.C12B12A12C11B11 A11C10B10 A10C9 B9 AgCg Bg AgC7 By A7Ce Be AeCs Bs As5Cq Bg AgC3 B3 A3

COMMON

()
[craD]

C2 By Ay C1B1AY

coOmM2 Com3

KEY CONNECTION
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TOSHIBA T6M19,JT6M19-AS

PIN ASSIGNMENT

54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33

N N — — «— O © O

(TOP VIEW)

123456 7 8 91011121314151617 181920 21

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTICS SYMBOL RATING UNIT
Supply Voltage Vg +03~-2.2 \Y
Input Voltage VIN +0.3~Vg-0.3 \Y
Operating Temperature Topr 0~40 °C
Storage Temperature Tstg -55~125 °C
ELECTRICAL CHARACTERISTICS (Vg = - 1.5V +0.2V, Vgso = -3.0+£0.4V, Vpp =0V, Ta =25°C)
TEST PIN
CHARACTERISTICS SYMBOL | CIR- TEST CONDITION MIN [ TYP. | MAX | UNIT
cuir| NAME
Operating Voltage Vg — — — -12 | -15]| -2.0 Y
Supply Current (I) [Ipp WAIT| — — Vg = - 1.5V, wait — 2.0 30| ¢A
Vg=-1.2V,

I II | P — — — 4. 7. A
Supply Current (I | Ipp © operate 5 0| o
Supply Current () | Ipp OFF | — — Vg = -1.5V, off —_ —_ 20| A
Oscillating Frequency (I) | f¢ WAIT | — — Vg = - 1.5V, wait 54 9.0 12.6 | kHz

- Vg=-1.5V,
II — — . . .

Oscillating Frequency (II) | f¢ OP operate 14.4 | 240 | 33.6 | kHz
Frame Frequency fE — — Vg = -1.5V, wait 56.3 | 93.8 | 131.3| Hz
waqn K2~Kg Vg

1" Input Voltage VIH — RESET — w04l — Vg Vv
“0” Input Voltage v K2~Kg v 04| Vv
vau SEGMENT Vs

1" Output Voltage VoH(I) | — COM1~3 — 402 — | Vss2 \
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TOSHIBA

T6M19,JT6M19-AS

TEST PIN
CHARACTERISTICS SYMBOL CIR- TEST CONDITION MIN [ TYP. | MAX [ UNIT
cuir| NAME
SEGMENT
unn I — J— _ il ¥
0" Output Voltage VoL(I) COM1~3 VDD 02| V
- . - _ Vss1 | _ | Vsst
M" Output Voltage VOH COM1~3 402 “0.2 \
nHan K0~K9 VSS1
II —_ —_ —
1" Output Voltage VoH (II) RESET 202 Vggq | V
"y Ko~Kg
I — — — | -o.
0" Output Voltage VoL (II) RESET VDD 02| V
wan . SEGMENT _
1" Output Resistance ROH — | coMi~3 VouT =Vss2 + 0.5V — — 70 | k{2
upn . SEGMENT _
0" Output Resistance RoL — | coM1~3 VouTt = -0.5V — — 70 | k2
RESET Pull Up _
Resistance (1) RRESETH(I) | — RESET |VouT=0V (Note 1)| 156 | 260 | 364 | k{}
RESET Pull Up _
Resistance (11) RRESETH (II) | — RESET |VoyT=0V (Note 2) 18 75 | 300 | kQ
Key Pull Up Resistance VoyTt=Vg+0.5V
R — Kog~K — — k()
(1) [RKEYH(I) 0~Kg (Note 3) 500
Key Pull Up ReS'Sta”(‘}‘;) RKEYH — | Kg~Kg |VouT=0V (Note 4)| 60 | 300 | 1500 | kQ
Key RESET Pull Down RKEYL __ | Kp~Kg |VouT=-0.5V . _ 25 | kQ
Resistance RESETL RESET (Note 5)
(Note 1, 2, 5) RESET Waveform, 1-cycle
4 A
S v .
1 7
W(S) —1* /1T 29 (s)
Note 2 Note 1
READ PULSE
ml :
..Z:'_ 2tg
(Note 3, 4, 5) KEY Waveform, 1-cycle
1
e 31
f et
1/ N(éteS g
1 3
M+
Kn —
(=0~6)= 1 ™™ S Note 4
s e e R e
Kn+1 1 1 [ [ [ [ [ [ T Note 3
(n=0~6)1 | I I R N I A A
o . i i i i i i i
e T
READ PULSELI-I u u u u u U U
T
atg
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TOSHIBA

T6M19,JT6M19-AS

WAVEFORMS FOR DISPLAY

1/(93.8Hz) (Note 1)

a L |_ng

Vss2
—

|_| T3.56ms (Note 1)
L]
[ 1]

CoM1

com2 J
com3 —| I

SEGMENT = VbD
a1
_I I_ +3V
a1-COM1 = +1.5V
ony o ____ ov
— -3V
orf|lon| orf Jon| orf |on]
1 1 1
a1-COM3 +1.5V
(OFF) e ov
OFF -—— - 1.5V
-

(Note 1) f¢ WAIT = 9kHz

Y
: —1.5V
-3V

Y

1 =3V
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TOSHIBA

T6M19,JT6M19-AS

PAD LOCATION TABLE (m)
NAME X POINT Y POINT NAME X POINT Y POINT
Vss2 - 1783 2330 Be 1894 - 1937
Vs - 1894 2102 Ce 1894 - 1709
Vg - 1894 1901 A7 1894 ~1482
TS5 - 1894 1690 B7 1894 —1254
RESET - 1894 1469 C7 1894 - 1026
Ko - 1894 1070 Ag 1894 ~799
K1 - 1894 789 Bg 1894 —571
Ky - 1894 547 Cg 1894 -343
K3 - 1894 265 Ag 1894 -116
Ky - 1894 23 Bg 1894 112
Ks - 1894 - 259 Cy 1894 332
Ke - 1894 -501 A10 1894 557
K7 - 1894 -782 B10 1894 784
Kg - 1894 ~1024 C10 1894 1012
Kg - 1894 - 1306 A11 1894 1240
coM1 - 1894 - 1602 B11 1894 1467
Aq - 1894 -2023 C11 1894 1695
Bq - 1894 -2258 A12 1894 1920
C1 - 1513 -2330 B12 1839 2330
Ay —1277 -2330 C12 1606 2330
B - 1042 -2330 S1 1373 2330
C2 - 806 -2330 S2 1140 2330
A3 -571 -2330 S3 902 2330
B3 -336 -2330 com3 565 2330
C3 118 ~2330 com2 295 2330
Ag 353 -2330 VDbD -51 2330
Bs 589 -2330 TS1 - 263 2330
Ca 824 -2330 TS2 - 484 2330
Ag 1059 -2330 TS3 - 681 2330
Bg 1295 -2330 TS4 - 888 2330
Cs 1530 -2330 va -1124 2330
Ag 1894 -2234 VR — 1371 2330
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TOSHIBA

T6M19,JT6M19-AS

CHIP LAYOUT

PAD LAYOUT
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— N N N M NN g S 1 on wn
UdmuUCm UdmuULo U
Chip size : 4.04x4.98 (mm)
Chip thickness : 450+ 20um
Substrate : Vpp
Active Element
7
28.6um
Bonding
Area
40.7 90.2m
#m
90.2um
8.8um
AL
28.6um
7
Scribe Line

PAD Pitch 201.3um

A2
C1
B11
A1
C10
B1g
A10
Gy
Bg
Ag
Cg
Bg
Ag
C7
By
A7
Ce
Be
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TOSHIBA T6M19,JT6M19-AS

PACKAGE DIMENSIONS

QFP67-P-1420-0.80 Unit : mm
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Weight : 1.20g (Typ.)
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