TOSHIBA ToM74A,JT6M74A-AS

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

T6M74A, JT6M74A-AS

T6M74A, JT6M74A-AS CMOS SINGLE-CHIP LSI FOR LCD CALCULATOR

The T6M74A, JT6M74A-AS is a CMOS single-chip
microcomputer for 16-digit 1-memory calculator.
T6M74A, JT6M74A-AS is the complete single-chip CMOS
LSI for calculator with single power supply operation.
Wide operating voltage range and low-power
consumption make it suitable for 1.5V solar battery
operated.

Besides T6M74A, JT6M74A-AS can selectable with a pin-
programmable to function of Power timer and Memory
hold. With the following features.

QFP80-P-1420-0.80A
FEATURES Weight : 1.52g (Typ.)

® Display : 16 digits of data, 1 digit of sign, error symbol, memory load symbol.

® Algebraic mode.

® Standard 4 functions (+, —, %, +)

® Automatic percentage operation with add-on, discount.

® Automatic delta percentage, mark-up and markdown operations.
® Square root.

® Constant calculation.

® Chain calculation.

® Change sign.

® Floating point or momentary mode (selectable with a switch).

® Fixed point (“0”, "1", “2", "3", "4" or "6" places) or floating point (selectable with a switch).
® Adding point mode (selectable with a switch).

980910EBA2

@ 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.

@ 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 ToM74A,JT6M74A-AS

® Rounding switches (rounding up, down and off).

® Leading zero suppression.

® Trailing zero suppression.

® Punctuation on display, commas for thousands.

® Memory contents indicator, turned on with non-zero in the memory.

® Registration overflow, indicating that too many digits are entered (the most significant digit are
protected).

® Result overflow, indicating during calculation (most function key are locked as it happened).
® Memory overflow indicating to flashing of memory load mark.
® Key roll over function.

® Floating minus.
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TOSHIBA ToM74A,JT6M74A-AS

SYSTEM BLOCK DIAGRAM

Battery Type

LCD
|64 |63 |62 |61 |60 |59 |58 |57 |55 |55 |54 |53 |52 |51 |50 |49 |48 |47 |46 |45 |44 |43 |42 |41
o NC B13 A13C12B12A12C11B11A11C10B10A10 C9 Bg Ag Cg Bg Ag C7 By A7 Cg Bg NC 20
66 <13 "6 39
67 A4 N 38
68 814 % 37
69 €14 o 36
70 A1 ca 35
B1s Bg
vill A A, 132
72 51 T6M74A, JT6M74A-AS c4 13
2 3
73], B, |22
(TOP VIEW)
= wal
C1 76 Vss %) 29
77 VA 52 28
Q = o e
ik . VDD2 Cq "
'—'I—;“ VDD1 B4 >
“1VYG  ReseT com1 com3z A1
N\ NC  TS1TS2TS3TS4 Ko K1 Ky K3 Kg K5 Kg Ky Kg Kg KigK11KipKqz COM2  NC
! A
al [1 ]2 13 2 [s |6 |7 [8 [0 [10]11 12 |13 [1a |15 [16 [17 |18 {19 |20 |21 |22|23 24

I OFF | —> 5 |M+ + OCN A A A A A
CE/C MK MH K MH MK MH MK MH
CE 6 | M- - 1000 ["oN
CuUT | Cut Sﬁll UP | CUT | CUT Sﬁﬂ« Up | CUT
VT 7 mB| x| oo
—+ /- 8 MR + 0 F F 6 4 3 2 1 0 ADD
L] 9 MC | = 1
|_ Ex " 5 MK : Clear M at Auto Power OFF or Manual Power OFF
0 MH : Hold M at Auto Power OFF or Manual Power OFF
] A% | 3 A : Auto Power OFF and Manual Power OFF
I_ A : Manual Power OFF only
4 C1=C2=0.1uF
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Dual Type
LCD
|64 |63 |62 |51 |60 |59 |58 |57 |56 |55 |54 |53 |52 |51 |50 |49 |48 |47 |46 |45 |44 |43 |42 |41
NC B13 A13C12B12A12C11B11A11C10B19A10 C9 Bg Ag Cg Bg Ag C7 By A7 Cg Bg NC 4
6] 13 6159
67 A4 ;3 38
B1g Bs
N s
70|07 Ca 35
B1s By
7] Py EX!
2| T6M74A, JTEBM74A-AS S
2 3
73 32
S3 B3
TOP VIEW)
7afs, ( A 2
'Nlc1 72 Vss &) zg
IRNN = N B,
S I oty
<3 Vpp2 Q1 .
Y 29 VbD1 B9 6
| :I l 25
VG ReseT coM1 com3 A1
\\ NC  TS1TS2TS3Ts4 Kg K1 Ky K3 Kg Ks Kg Ky Kg Kg KjgK11KipKqz COM2  NC
[1 [2 13 [a [s [6 |7 [8 |9 [10]11 12|13 |14 |15 |16 |17 [18 [19 |20 [21 |22|23 |24

I ofFfF [ = | 5 M+ | + e 2l alalz |z
MK MH K MH MK MH MK MH
ce | 6 |m-]| - |o00 C(E),’\IC
R CUT | cuT 524 UP | CUT | CUT 524 UP | CuT
VT 7 [mg| x| oo
—+/-| 8 MR + 0 F F 6 4 3 2 1 0 ADD
L] 9 MC | = 1
|_ EX % > MK : Clear M at Auto Power OFF or Manual Power OFF
MH : Hold M at Auto Power OFF or Manual Power OFF
I— A% 3 A 1 Auto Power OFF and Manual Power OFF
A : Manual Power OFF only
L4 Cl1=C2=0.1uF
C3 =10 uF
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Solar Type
LCD
|64 |63 |62 |51 |60 |59 |58 |57 |56 |55 |54 |53 |52 |51 |50 |49 |48 |47 |46 |45 |44 |43 |42 |41
NC B13 A13C12B12A12C11B11A11C10B19A10 C9 Bg Ag Cg Bg Ag C7 By A7 Cg Bg NC 4
66 €13 A6 39
A1z Cs
P e
69 c14 A5 36
A1s Ca
70 B1s By 35
71 a, k34
72 51 T6M74A, JT6M74A-AS c4 33
2 3
73 32
S3 B3
(TOP VIEW)
4], Az |
Slce] s 2P
™ Lon Va B2
Uz 2 77 Vg Ay 28
78 27
79 VbD2 G "
80 VbD1 B9 »s
VG ReseT coM1 com3 A1
NC TS1 TS2TS3 TS4 Kg K1 Ko K3 Kg Ks Kg K7 Kg Kg KigKi1KiaKqz COM2  NC
[1 [2 13 [a [s [6 |7 [8 |9 [10]11 12|13 |14 |15 |16 |17 [18 [19 |20 [21 |22|23 |24
”
| C—
I oFf | - M+ | + e A 2A|l&a|lAalAa|l&]|=A
MK | MH | MK | MH | MK | MH | MK [ MH
CE M- | - |ooo | i€
R cuT | cuT 5}4 up | cut | cut 524 up | cut
A/ M c X 00
L+ /- MR | = 0 F F 6 4 3 2 1 o | AaDpD
L] MC | = 1
0 MK : Clear M at Auto Power OFF or Manual Power OFF
EX % 2 MH : Hold M at Auto Power OFF or Manual Power OFF
|_ A% 3 A : Auto Power OFF and Manual Power OFF
|_ A : Manual Power OFF only
4 C1=C2=01uF

C3 =10 uF
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TOSHIBA ToM74A,JT6M74A-AS

KEY CONNECTION

Ko K1 K2 K3 Kg Ks Kg K7 Kg Kg
OFF [ - 1 5 — M+ — + — . — C —
ON
I I I I I I
| || I T || | | ce/c |
CE 6 M 000 ON
I I I [ I [
NT H 7 M ox H o
I I I [ I
+/- 8 1 MR [ + 7 0 —
I I I I
VDD1 s H wmc H _ || 1 -
I [ I
— aAc |—ReseT X% 1 2
I I
l A% [ 3 —
I
4 -
Touch Key
OPEN Aq Bq Cq Ap B) C A3z B3
Ki2— (Note) M A MK H AMH H AMK HAMH H AMK H AMH H A MK H A MH —

KH——l——3—5/‘4—_1\——1——;—5/4__f_—l_

K10 — F u F u 6 u 4 u 3 ] 2 u 1 u 0 | ADD [—
Lock Key
K12 .... Selectable with Auto Power OFF mode an Memory Hold Status.
MH (Memory Hold), MK (Memory Kill)
K11 .... Rounding
Kqg -... Selectable with Fixed point or Floating mode.

(Note) : Kq2 line is No choose then keep condition.
K12 line is No choose at the system power on then initial condition is A, MH
Mode selected.
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PIN ASSIGNMENT

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41

T6M74A

(TOP VIEW)

123 456 7 8 9101112131415161718192021222324

SPECIFICATION OF CALCULATOR

Speed of calculation

NUMeEral e 27.8~40.9 ms
Function ] o 42.7 ms
{1 2 (] 83.9 ms

Addition and subtract {123 T[] 82.8 ms
9999999999999999 [-] 0.000000000000001 [=]. ........ 106.4 ms

Multiply 123 [X]2[=] o 110.8 ms
{1 9999999999999999 [=] ........................ 309.9 ms

Device 123 []3[=] e 165.1ms
{9999999999999999 El1[=] o 348.4ms

Memory calculation 2[M 4] 93.8 ms
{9999999999999999 Sl 1] 388.1ms

Square root 9999999999999999 |V [ ... ... ... 259.7 ms
{2 .............................................. 170.2 ms
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Operation example

1. Fixed point calculations

® Key Display Fixed point place @ Key Display Fixed point place
0. DP=3(5/4) 00 DP=0(_}
2 2. 1 1.
[£] 2. [-] 1.
3 3. 2 1.2
[=]  0.667 3 1.23
2 2. 1.23
] 2. 1 1.
3 2.3 D 1.
23 1 1.1
4 4 [=] 3.
6.300 9 9.
1 1. 3.
] 1. 3.
2 1.2 1 1.
1.200 [] 1.
7.5 DP =4 1 1.1 DP =F
=] 33
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2. Adding point mode calculations

Key Display Key Display Key Display
0. 0.02M [=] 33.27M -
1 1. 3 3.M 2 2.M
23 123 [-] 3.M 0.02M
1.23 123 3.123M 9 9.M
3 3 3.12M ] 9.M
[=] 1.26 3.14M .M
3 3. o.M [=] 3.02M
2 32. 1 1.M
32. 23 123M
3 3. [-] 1.23M
[-] 3. 3 3.M
000 3.000 4 34.M
[=] 96.00 [-] 34.M
2 2. 5 34.5M
3. Constant calculations
@® Multiplication @ Division
Key Display Constant Key Display Constant
k k a a
k E| a
a a k k
E| k-a k x E| al/k +k
b b k x b b +k
[=] kb k x [=] bk sk
@ Addition @ Subtraction
a a a a
a -] a
k  k k k
=] a+k +k [=] a-k ~k
b b +k b b -k
[=] b+k +k =] b-k ~k
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TOSHIBA T6M74A,JT6M74A-AS
® Percentage ® Percentage
Key Display Constant Key Display Constant
k k a a
k [+] a
a a k k
%] k-a/100 k x 100-a/k +k
b b k x b b +k
% k-b/100 k x % 100-b / k +k
@ Add-on Discount
k k k k
k ] «
a a a a
% k(1 + a/100) k + % k«(1 —a/100) k-
b b k+ b b k-

% k:(1 + b/100) k+
4. A% calculations

@® Key Display

a a
a
b b

100-(a + b)/b

5. Mark-up, mark-down calculations

@® Mark-up
Key Display

a a

[£] o

b b

a/(1 - b/100)
la/(1 - b/100)|

% k(1 - b/100) k-

@ Key Display

a a
E| a
b b

100-(a - b)/b

@ Mark-down
Key Display
a a
[£] a
b b
-b

a/(1 + b/100)
a/(1+ b/100)-a1

2000-03-22
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TOSHIBA T6M74A,JT6M74A-AS
6. Add-on, discount calculations
Add-on Discount
Key Display Key Display
@ a a @ a a
a a
b b b b
%|  a-b/100 %| ab/100
ab/100 [=] ab/100
[=] a(1+b/100) [=] a(1-b/100)
@ a a @ a a
a -] a
b b b b
%| a(1+b/100) %| a(1-b/100)
® a a ® a a
a a
b b b b
a-(1 + b/100) -b
a (1 - b/100)
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MAXIMUM RATINGS

CHARACTERISTICS SYMBOL RATING UNIT
Supply Voltage VDD1 -0.3~2.0 \Y
Input Voltage VIN -0.3~Vpp1+0.3 Vv
Operating Temperature Topr 0~40 °C
Storage Temperature Tstg -55~125 °C

ELECTRICAL CHARACTERISTICS (Vpp1 = 1.5 £ 0.2V,

Vpp2 = 3.0 04V, Vgg =0V, Ta = 25°C)

TEST
CHARACTERISTICS SYMBOL | CIR- NE\II\NIIE TEST CONDITION MIN | TYP. | MAX | UNIT
CUIT
Operating Voltage VDD1 — — — 1.2 1.5 2.0
o K2~Kg VDD1
1" Input Voltage VIH (1) — RESET — _oal|l — Vpp1| V
“1" Input Voltage VIH (2) — |K10~K13 — \iD(I])ZZL — |Vpp2!| V
wpyu K2~K13
0" Input Voltage VIL — RESET — 0 — 0.4 Y
wan SEGMENT VDD2
1" Output Voltage VOH (1) — | com1~3 —_ ~ 02 — |(Vpp2| V
Hpy SEGMENT
0" Output Voltage VoL (1) — | comi~3 — 0 — 0.2 Y
gy - VDD1 VDD1
M" Output Voltage Vom — | COM1~3 — 02l — +02 Y
V
“1" Output Voltage | Von(2) | — | K1~Ko — _D(')D; — | VpDp1
“0" Output Voltage VoL (2) — | K1~K13 — 0 — 0.2
wyn . SEGMENT ~
1" Output Resistance ROH — | coM1~3 VouT = Vpbp2 - 0.5V — — 70 | kQ
weyn . SEGMENT _
0" Output Resistance RoL — | coMi~3 VouT =05V — — 70 | kQ
RKEYH (1) | — RESET |VouT = VDD1 - 0.5V — — 25 | kQ
KEY Pull Up Resistance |[RKEYH (2) | — Ko~Kg |[VouT = VDD1 - 0.5V — — 14 | kQ
RKEYH (3)| — |K10~K13|VouT =0V 120 — 800 | kQ
RKEYL (1) | — |RESET (1)|VouTt = VDD1 100 — 300 | kQ
KEY Pull Down RKEYL(2) | — |RESET (2)|VouT = VDD1 18 — 300 | kQ
Resistance RKEYL (3) | — |Ko~Kg (1)]VouTt = 0.5V — — 50 | kQ)
RKEYL(4) | — [Ko~Kg (2)|VouT = VDD1 72 — 170 | kQ
Oscillating (WAIT) fSWAIT — — Vpp1 = 1.5V 54 9.0 15.5 | kHz
Frequency (OPERATE) f4OP —_ —_ Vpp1 = 1.5V 20.0 34 | 61.3 | kHz
SEGMENT
Frame Frequency fE — | comi~3 Vpp1 = 1.5V 56.3 | 93.8 |161.5 | Hz
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TOSHIBA T6M74A,JT6M74A-AS
TEST PIN
CHARACTERISTIC SYMBOL | CIR- NAME TEST CONDITION MIN | TYP. | MAX | UNIT
CUIT
Subpl 1 (WAIT) IDDWAIT | — — Vppt1 =15V — — 33| pA
Cu?fext 2 (OPERATE)| Ippop | — —  |Vppq = 12V — [ — | 89 pA
3 (OFF) IDDOFF | — — Vpp1 =15V — — 20 | zA
Power Off Timer Times T — — Vpp1 = 1.5V 429 | 600 | 1001 s
WAVEFORMS FOR DISPLAY
1/(93.8 Hz) (Note 1)
I_l Vpp2 : +30V
CcoOM1 Vpp1 @ +15V
I IT‘=. 3.56 ms (Note 1)
com> L
com3 —| I I I | I
SEGMENT = Vpp2 : +30V
al
— —— \/gg 1 OV
i . s
a1-COM1 = +15V
oy . ov
— 15V
— -3V
OFF_!_ON!_ OFF _!_ON!_ OFF _!_ON!
a1-COM3 +15V
(oFn 1_u_l ____________ o
OFF T 15V

(Note 1) : at f¢ = 9kHz
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TOSHIBA ToM74A,JT6M74A-AS
PAD LOCATION TABLE (pm)
NAME X POINT Y POINT NAME X POINT Y POINT
cCoOM3 - 1757 - 1680 B13 1757 1680
COM2 -1757 - 1520 A13 1757 1520
COM1 -1757 - 1360 C12 1757 1360
K13 -1757 - 1200 B12 1757 1200
K12 -1757 - 1040 A1r 1757 1040
K11 -1757 -880 C11 1757 880
K10 -1757 -720 B11 1757 720
Kg -1757 -560 A11q 1757 560
Kg -1757 -400 C10 1757 400
K7 - 1757 -240 B1o 1757 240
Kg - 1757 -80 A10 1757 80
Ksg -1757 80 Cq 1757 - 80
Ka -1757 240 Bg 1757 - 240
K3 - 1757 400 Ag 1757 -400
K> - 1757 560 Cg 1757 -560
Kq - 1757 720 Bg 1757 -720
Ko -1757 880 Ag 1757 - 3880
(TS4) - 1757 1040 Cy 1757 - 1040
(TS3) - 1757 1200 By 1757 -1200
(TS2) - 1757 1360 A7 1757 - 1360
(TS1) - 1757 1520 Ce 1757 - 1520
RESET - 1757 1680 Bg 1757 - 1680
Vg - 1388 1753 Ag 1278 - 1752
VDD1 - 1151 1753 Cs 1118 -1752
VpD2 -991 1753 Bs 958 - 1752
\:} -831 1753 Asg 798 -1752
Va -671 1753 Ca 638 - 1752
Vgg -511 1753 Ba 478 -1752
S4 -351 1753 Ag 318 -1752
S3 -191 1753 C3 158 -1752
S2 -31 1753 B3 -2 -1752
Sq 129 1753 A3 -162 -1752
B1s 289 1753 G - 322 -1752
A1sg 449 1753 By - 482 -1752
Cia 609 1753 C - 642 -1752
B14 769 1753 Cq - 802 -1752
A4 929 1753 B1 -962 - 1752
C13 1089 1753 Aq -1122 - 1752

(Note) : ( ) Do not connect.
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CHIP LAYOUT
E 8 v wnwwmw s & m
>k9 >D >0 >m >< >vs m<r wm V\;\j Bata <‘_ S
RESET O OO0O0OO0O000Oo0Oooodooo d B13
(181) O O A13
(Ts2) O O C12
(Ts3) O O B12
(TS4) O O A12
Ko O O C11
K1 O O B11
K2 O O A1
K3 O O €10
K. B1o
e E JTEM74A-AS E A0
Ke O O Co
< 0 (TOP VIEW) 0 B
Kg O O Ag
Ko O O Cg
K10 O O Bg
K11 O O Ag
K12 O O ¢y
K13 O O B7
com1 O O A7
com2 O O Ce
com3 O OdO0O0O0OOO000000OoooO o Be
<‘— mF UF <N cgl UN <m mm Lsn <<r m<r Jr <|.n mm Um <u:>
Chip size 1 3.79 x 3.84 (mm)
Chip thickness : 440 £ 30 (xm)
Substrate : Vgg
PAD LAYOUT
Active Element
7Z
40 pym
Bonding
Area |
40 pm} 100 um 85 pm \
100 um
Al
40 pum
7
Scribe Line

PAD Pitch 160 zm
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PACKAGE DIMENSIONS

o AR |
T

1
3
E
£
i
H
{
{ '/
2,740.2
! il
38.05MAX
—

404
508
0.2£0.1

Weight : 1.52 g (Typ.)
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