TOSHIBA T6A92

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

T6A92

COLUMN DRIVER LSI FOR A DOT MATRIX LCD

The T6A92 is a column driver with 80 output channels
for a medium- or small-scale dot matrix LCD.

The T6A92 realizes low power LCD systems using the
CMOS Si-Gate process.

The T6A92 has two types of data flow.

@® 01080, @ 0gp—01

The T6A92 can be connected to extension drivers like the
T6A39.

FEATURES QFP100-P-1420-0.65J
Weight: 1.6g (typ.)

® 80-output column driver

® Data input format : 1-bit (ENABLE mode)
: 2-bit (SHIFT mode)

® Two types of data flow :
@® 01-0g0
@ 0gp—01

® Low power consumption
® Power supply : 5 V+10%
® 100-pin plastic flat package

961001EBA2

@ 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 foreign exchange and foreign trade control 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.

o T%e information contained herein is subject to change without notice.
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TOSHIBA
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PIN ASSIGNMENT
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TOSHIBA

T6A92

PIN FUNCTIONS

BLOCK DIAGRAM

01 to Ogg
LA: Latch 80
| LCD DRIVE CIRCUIT
[LE
80
79 77 79
: 1., 7
[t T
D Q D Q[ e D Q -_
E E E
[ [ L
—-I MPX I
I_;|| BI-DIRECTIONAL 80-bit SHIFT REGISTER I—I

S/E DIR DI1 DI2 EIO2 SCP

EIO1 Vss Vpp Vic2VicaVies FR O LP TEST

PIN NAME 1/0 FUNCTIONS LEVEL
01 to 080 | Output |LCD drive signal output V\?D to
LC5
DI1, DI2 Input |[Data signal input
ENABLE signal input/output
EIO1, ElO2 1/0 When S/E =H, this pin is for input.
(Shift Clock Pulse)
Scp Input Shift clock pulse input
R Input (Frame) . . Vpp to
Frame signal input Vss
(Latch Pulse)
LP Input Latch pulse signal input
S/E Input |Input for mode selection
DIR Input [Input data flow direction select
TEST Input |Test pin: usually connected to Vgg (0V)
VIc2, 3,5 — Power supply for LCD drive
VDD — Power supply (5V) —
Vgg — Power supply (0V)
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TOSHIBA T6A92

FUNCTION OF DATA AND ENABLE PINS

S/E DATA | FIRST | LAST
DIR DI DI2 EIO1 EIO2 FLow |DATA | DATA MODE
L | L |Open DATA INPUT :EnNA'i’LE signal EN:\BECE signal 1 0501 | 01 | Ogo

ENpAuBLE signal EIL\JI:I:LE signal ENABLE

i i

L [ H [DATA INPUT |Open output input 01—0g0| Ogp | O1
H{L|Open Open DATA INPUT | DATA OUTPUT |01080| O80 | O1 |eppr
H|H [Open Open DATA OUTPUT [DATA INPUT [Ogg—01]| O1 Ogo

TIMING DIAGRAM

01 to Ogg
Y : : :
L LU Ll Ll
. s’ N N
. | f—
ABSOLUTE MAXIMUM RATINGS (Ta =25°C)
ITEM SYMBOL RATING UNIT
Supply Voltage (1) Vpp (Note 1) -031t0 7.0 \
Vica, Vies: Vies
ly Vol 2 -0. 7. \Y
Supply Voltage (2) (Note 1, 2) 03to 7.0
Input Voltage VIN (Note 1) -0.3 to Vpp+0.3 \
Operating Temperature Topr -20 to 75 °C
Storage Temperature Tstg -55 to 125 °C

(Note 1) Referenced to Vgg =0V
(Note 2) Ensure that the following condition is always maintained.

Vpp=VLc2=Vie3=ViIes
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TOSHIBA

T6A92

ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS

TEST CONDITIONS (Unless otherwise noted, Vss =0V, Vpp =5.0V % 10%, V| c5=0V, Ta= -20 to 75°C)

TEST
ITEM SYMBOL| CIR- TEST CONDITIONS MIN [ TYP. | MAX |UNIT| PIN NAME
CUIT
ing Vol
8';’”3“"9 oftage — | = — 45|50 | 55|V |vpp
Operating Voltage VDD
— — — 0 — vV |V
(2) -3.0 LC5
Vv
Input H Level | Viy — — _2% — |vpp | vV |
Voltage 0 TV [ = — ol — | 10|V |(
-_ VbD
Output H Level | VoH | — |loH= -0.4mA “oa| — | Vop |V |EO1, EI02
Voltage I Tevel [ VoL | — |lon=04mA 0| — | 04| Vv [EIOT, EIO2
Output Resistance RcoL | — |Id= £504A — — 30 | k{1 |Oq to Ogg
Operating Frequency | fgep — |Ta=-20 to 75°C — — 400 | kHz [sCP
Vpp =5.0V Binary Data
Vic2 =3.0V Input . . 10 | ma
Vic3=2.0V
Current Vi cs5=0.0V
Consumption Iss " |frrR =39Hz Vss
£ = 250kHz Input Data
P : LOW — — 0.4 | mA
O1 to Ogo Constant
: No Load

(*) SCP, LP, FR, EIO1, EIO2, DI1, DI2, DIR, S/E, TEST
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TOSHIBA

T6A92

AC CHARACTERISTICS

SCP
10%
tr

L towo

L tcwH

90%

T HD
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DATA IN

X

tEsu

ENABLE IN

X
X

X

|

ENABLE OUT

X

teD ‘

FR

X

TEST CONDITIONS (Vsg =0V, Vpp =5V 10%, V| c5=0V, Ta= -20 to 75°C)

ITEM SYMBOL MIN MAX UNIT
Operating Frequency fscp — 400 kHz
SCP Pulse Width tcwH. tewL 800 — ns
SCP Rise/Fall Time tr, tf — 200 ns
LP Set-up Time tLsu 500 — ns
LP Hold Time tLHD — 10 ns
Data Set-up Time tpsy (Note 1) 300 — ns
Data Hold Time tpHD (Note 1) 300 — ns
Enable Set-up Time tesy  (Note 2) 300 — ns
Enable Hold Time teHp (Note 2) 300 — ns
Enable Delay Time tep  (Note 3) — 500 ns

(Note 1) Applies to DI1 and DI2
(Note 2) Applies to EIO1 and EIO2
(Note 3) With load circuit connected

LOAD CIRCUIT

EIO1, EIO2 O—-I-
1"
CL=50pF

(including wiring capacitance)
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TOSHIBA

T6A92

APPLICATION CIRCUIT
® S/E=L (ENABLE mode)

COM1 to COM8

SEG1 to SEG50

T6B20

SCP
LP
EO
FR

Vss
VDD
Vie2
Vies
Vies

Dot matrix LCD panel (130 x8)

ﬁw 80

DI2

SCp

LP

EIO1

FR

S/E
DIR
TEST

Vss

VbD

Ve

Vies

Vies

01 to

T6A92

Osgo

® S/E=H (SHIFT mode)

COM1 to COM8

SEG1 to SEG40

T7934

SCP
LP
FR

Vss
VbD
VL2
Vies
VLes

Dot matrix LCD panel (120 x8)

ﬁ“ 80

EIO1

SCp

LP

FR
—S/E

TEST
F DIR

Vss

VbD

Vie2

Vies

Vies

01 to

T6A92

Ogo
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TOSHIBA .

OUTLINE DRAWING
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Weight : 1.6 (Typ)
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