T6A14

TFT-LCD DATA DRIVER

T6Al4 is a Data Driver LSI for driving TFT-LCD Panel.
It can drive TFT-LCD Panel without D/A converter to
input gray scale data in digital.

T6AlL enables to correspond to various TFT-LCD Panel,
since the offsets of the output voltages are very
little to input eight gray scale voltages from
external.

It is easy to drive Large TFT-LCD Panel by High Speed
Operation (15MHz max.).

T6AL4 realized high integration and low power

consumption by using C-MOS Technology.

. Gray Scale Data is input in Digital and is output
an Analog level.

. 12 bits (4wordx3bit) Parallel transfer method.

. Low offset of output voltage.

. High speed operation: Transfer speed=15KHz(Max.)

. TFT-LCD driving pins: 240 outputs (pins).

. Low power consumption by automatic standby function.

. It can transfer data to bidirection.
. Two or more T6Al%4 can be cascaded.

. TFT-LCD Gate Driver (TEA1l5) can be used with T6Al4.
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Tape Carrier Package

Unit : mm
LEAD PITCH
T6AL4 N, I/0 ouT
(UB) 0.70 0.17
* Refer to Packaging Qutline

Dimensions.

. Please contact with TOSEIBA
Agents for each Packaging

Cutline Dimensions.

*®
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T6A14

PIN FUNCTION

PIN CONFIGURATION
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522

D240
DO/1
Vi1
V2
V3
V4
V5
Ve
v7
Vs
VBB
Vss
Vss
Ypp
DC1
DB1
DAL
DC2
DB2
DA2
DC3
DB3
DA3
DC4
DB4
DA4
RD2
RD1
u/D
CPH
LOAD
INH
TST3
TST1
TST2
BLK
Vss
VBB
V8
V7
Ve
V5
V4
V3
V2
Vi
D10
D1



PIN DESCRIPTION

T6A14

PIN NAME

1/0

FUNCTION

DI/0
DO/1

1/0

DATA TRANSFER ENABLE PIN

Case of input

When this pin is input "H" level, standby mode turn to data
transfer mode.

Case of output

This pin turns the next LSI to data transfer mode in case of
cascade connection.

It changes as follows according to U/D pin:

u/D D1/0 DO/1
H INPUT OUTPUT
L OUTPUT INPUT

u/D

Transfer Direction Select Pin
This pin defines direction to transfer Gray Scale Data.
Data transfer as shown below synchronously to the rise of CPH.
U/D="H" level : Dl~4, D5~8, D9~12 ...
U/D="L" level : D240~237, D236~233 ...

It must be used "H" or "L" level in DC level.

CPH

Data Transfer Clock Pin
This pin is a clock to transfer Gray Scale Data.
(1) These pins are written into LSI synchronously to the rise of
CPH.

. DI/0, DO/I (input)
. DAl~4, DBl~4, DCl~4
. RD1, RD2

(2) These pins output synchronously to the rise of CPH.

. DI/0, DO/I (Cutput)

523



T6A14

PIN NAME

FUNCTION

DAl~4
DB1~4
DCl~4

Gray Scale Data Bus

These pins are bus to transfer Gray Scale Data, which transfer the
data to REGl synchronously to the rise of CPH.

1 word=3 bits: they transfer data of 4 words at once.

Mean of bits is as follows.

Gray Scale Data = 4XDCn+2XDBn+DAn *n=1~4

RD1
RD2

Gray Scale Data Mirror Image Control Pin
When TFT-LCD Panel is driving, these pins erable to reverse output
voltages (V1~V8) without changing data.
RD1, RD2 and Gray Scale Data operate as shown.
DAn : RD1 Ex-or DAn
DBn : RD1 Ex-or DBn
DCn : RD1 Ex-or RD2Z Ex-or DCn *n=1~4

This result of operation is kept in REG1.

LOAD

Data Load Input Pin
When this pin is "H" level, the data of REG1 transfer to REG2. It

can change the voltages of TFT-LCD panel driving pins (D1~D240).

INH

Data Clear Input Pin
This pin turns all data of REG2 to "L" level.
All TFT-LCD panel driving pins (D1~D240) output the voltage of V1.

BLK

Blanking Input Pin
This pin turns TFT-LCD panel driving pins (DL~D240) to
High-Impedance.

V1~v8

Analog Input Pins
These pins input the voltage which output to TFT-LCD Panel driving
pins (D1~D240).

There are each two pins from V1 to V8, and same voltage must
be input.
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T6A14

PIN NAME | 1/0 FUNCTION
TFT-LCD Panel Driving Pin
These pins output one of Analog Input Voltages (V1~V8} by Gray
Scake Data. The gray scale data is the data of REG2.
Gray Scale Data Output Level
0 vi
1 V2
D1~D240 0 2 v3
3 v4
4 V5
5 V6
6 v7
7 V8
Note) All these pins are High-Impedance mode when BIK pin is
"L" level.
TST1 Test Pin
TST2 1 These pins must be open.
TST3
Power Supply Voltage
Vgp It is a power supply pin of high voltage. These are two Vgp pins,
and same voltage must be input.
Power Supply Voltage
VDD
It is a logical power supply pin of LSI.
GND Pin
vss It is a ground of LSI. There are three Vgg pins, and same voltage

must be input.
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FUNCTIONAL DESCRIPTION

. DATA TRANSFER
When DI/O or DO/I(case of input) is input '"H" level(*1) synchronously to the rise of
CPH, the standby mode turns to the transfer mode. It starts to transfer the data to
REG1 rising of the next CPH.
The data of REGl is the result which the data of the gray scale data bus(*2) is
operated by RD1l and RD2Z(*3). It finishes to transfer the data when the data is input

60 times. And then the data transfer mode turns to the standby mode.

ex. CASE OF UP MODE(cf. Fig.l-TIMING CHART)
CPH 1 z 3 5¢ 60
Gl [G5]| [GY {...|G233]| G237
DI/0 - G2{+|G6}>|G10]... |G234 G238
G3| |G7| |G11|...|G235]]||G239
G4 |G8 Gl2{...|G236|||G240

DO/1

DI/O or DO/I(case of output) outputs '"H" level synchronously to the rise of CPH.
In case of cascade connection:

UP MODE ..... DO/I(output) connects to DI/0(input).

DOWN MODE ... DI/O(output) connects to DO/I(input).
This pin turns the next LSI to the data transfer mode.
*] When user input "H" level, keep "L" level until finish to transfer the data.
*2 4 wordsx3 bits

*3 cf, RD1 and RD2

. BRD1 and RD2
These pins enable to reverse output voltages without changing the data of the gray
scale data bus, Don't change these pins during transfer data.
These pins operate the data of gray scale data bus as shown.
DAn=RD1 Ex-or DAn
DBn=RD1 Ex-or DBn
DCn=RD1 Ex-or RDZ Ex-or DCn *n=1~4
As a result, gray scale data is as follows:

4X (RD1 Ex-or RD2 Ex-or DCn)+2X (RD1 Ex-or DBn)+(RDl Ex-or DAn}
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When LOAD(%*4) is input "H" level, gray scale data of REGl is transferred to REG2.

The data decides analog input voltages (V1~V8) as shown.

Grgztzcale RD1="1",RD2="L" | RD1="H",RD2="L" | RD1="L",RD2="H" | RD1="H",RD2="H"
0 vl v8 V5 V4
1 v2 v7 v6 V3
2 V3 v6 v7 V2
3 V4 ' v8 vl
4 V5 V4 vl v8
5 V6 v3 V2 V7
6 V7 V2 v3 V6
7 v8 vl V4 v5

V1~V8=0utput voltage

TFT-LCD Panel driving pins (D1~D240) output analog input voltages (V1~V8) corresponding

to the gray scale data.

. LOAD(*4)

LOAD="H" level :

. INH
INH="H" level

. BLK
BLK="L" level

transfers

turns gray

output the

gray scale

scale data

voltage of

turns TFT-LCD driving

Input this

before and

data from BEGl to REG2.

of REG2 to "L" level. TFT-LCD driving pins
V1.

pins to High-Impedance mode.

after inputting LOAD="H" level or INH="H" level.

(cf. Fig.1-TIMING CHART)
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TIMING CHART

NI/0
DO/ 1 (INPUT) _I—l

4

1 2 3 4

CPH 1 |

N [ I O P A R N R RO

bAl, DB1, DC1 x

XxD1./D240 X 05,0236 X D9,/D232 X X X Xp233,08 X p237,/04X_

DA2, DB2,DC2 X

XE/DZBQX D6,/D235 X X X . X XD234,D7 X D238,D3 X

023,083,003 X

X 030238 XD7,/D234 X X X;: X Xp235,/D6 X D239/D2)C

DAL, DB, DC4 x

pa,0237 X D8/D233 X X Xj, X p232,/D9 X D236./D5 X D240,/D1 X:

DO/ T
DL/0(OUTPUT)

I

DI/O
DO/ 1(INPUT) 1

# D1/D240 ; DI-U/D="H" ievel
D240-U/D="L" level
(cf. P4-PIN DESCRIPTION(U/Dpin))

DO/ 1
DI/0(OUTPUT)

HLK

[LOAD
[NH

Fig. 1
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MAXIMUM RATINGS (Vgg=0V)

ITEM SYMBOL TEST CONDITION RATING UNIT NOTE
Supply Voltage 1 VDD -0.3~7.0 v
Supply Voltage 2 VRB -0.3~16 v
Input Voltage VIN -0.3~Vpp+0.3 v
Analog Input Voltage VIx -0.3~Vpgt+0.3 \ Vi~8
Storage Temperature Tstg -55~125 °C
ELECTRICAL CHARACTERISTICS
RECOMMENDED OPERATING CONDITION (Vgg=0V)
ITEM SYMBOL | TEST CONDITION RATING UNIT NOTE
Operating Voltage 1 VDD 4.5~5.5 \
Operating Voltage 2 VBB Vpp~14 v
Operating Temperature Top -20~75 °C
Operating Frequency fepH DC~15 MHz CPH
"LOAD" Input Cycle tLOAD 20(MIN) us LOAD
OQutput Load Capacitance CL 300 (MAX) PF/PIN D1~240
Analog Input Voltage VIX 0~VRB v v1~8
DC CHARACTERISTICS
(Unless otherwise specified, Vpp=5Vt10%, Vpp=12V2V, Vgg=0V, Ta=-20~75°C)
ITEM SYMBOL TEST CONDITION MIN. MAX. |UNIT APPLY PIN
Input "L" Level VIL 0 |0.3xvpp| V |Logic Imput
Input "H" Level VIH 0.7xVpp| Vbp V |Logic Imput
Output "L" Level VoL IoL=0.0mA Vgs [Vss+0.3[ V [Logic Output
Output "H" Level Vou Toyg=-0.6mA Vpp-0.3] VpD V | Logic Output
RoD - 4.5 kQ | D1~D240
Output Resistance *1
ARoOD - 1500 Q@ | D1~D240
1IN -1.0 1.0 A ;i%;;AEHPUt
Input Leak Current Toz -5.0 | 5.0 | wa |p1/0, DO/T
IXL BLK="1" level =50 50 uA | V1~V8
Standby Current ISTB fcpy=DC - 0.1 mA | Vpp
Current Consumption 1 Ipp fepy=15MHz - 15.0 mA |Vpp
Current Consumption 2 IR tLoap=20us - 1.0 mA | VBB

% In case of selecting same Analog Input (V1~8), it is the difference of resistance in

a chip.
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T6A14

AC CHARACTERISTICS

t CWH | 'CWL
- —
CPH N\ A50% \Lao% A
tCPH
géj? (INPUT)
tsDI thDI
crH
tsDD thDD

DAl ~ 4
D31 Xz X
DCi1~4

- TN N NS N\
154DO 15dDO
B(I)jcl’ (oUTPUT)
tDOLD tWLD

LOAD )L 3
tLDDI

DL/O , ‘
poyi (INPUT) _—h

BLK K 7[(

'sBLK |  thBLK
LOAD l/_ N
INH S

tpdDX ) !pdDX

: Hi-z
D1~D210 10% ., 90 %
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(Unless otherwise specified, Vpp=5V+10%, Vgp=12Vi2v, Vgs=0V, Ta=-20~75°C)

ITEM SYMBOL TEST CONDITION MIN. MAX. UNIT
Operating Frequency tCcPH 67 - ns
CPH Pulse Width "H" tCWH 25 - ns
CPH Pulse Width "L" tcwL 25 - ns
Data Input Time t1DDI 20 - ns
Data Set Up Time tsDI 15 - ns
Data Hold Time thDI 20 - ns
Data Set Up Time tsDD 15 - ns
Data Hold Time thDD 15 - ns
Load Input Time tpoOLD 20 - ns
;oad Input Width tWLD 20 - ns
Blanking Set Up Time tgBLK 500 - ns
Blanking Cancel Time thBLK 500 - ns
Output Delay Time 1 tpdDO C1=30pF - 35 ns
Output Delay Time 2 tpdDX CL=0pF - 1 us

Conditions : Rising and falling time=6ns
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