TOSHIBA T6A39

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

COLUMN DRIVER FOR ADOT MATRIX LCD

The T6A39 is an 80—channel-output column driver for an STN
dot matrix LCD.
The T6A39 features a 28—V LCD drive voltage and a 4—MHz
maximum operating frequency. The T6A39 is able to drive LCD
panels with a duty ratio of up to 1/ 240. It is recommended for
use with the T6A40.
Features % M
Ty R
® Display duty application ‘to 1/240 Eﬁ'cﬂﬁiﬂm
® LCD drive signal 1 80
® Data transfer 1 1, 2, 4-bit bidirectional
[ J 1 :
Operan'ng frequency 4 MHz PP G-l 42000 £
® LCD drive voltage : 8to 28 V (max 30 V)
® Power supply voltage 145t05.5V Weight: 1.60 g (typ.)
® Operating temperature 1 =20 to 75°C
® LCD drive output resistance : 1.5 kQ (max) (12.8 V, 1/ 9 bias)
® Low power consumption : Cascade connection and auto enable transfer functions are available.
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* TOSHIBA is continually working to improve the quality and 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 comply with the standards of safety in making a safe design for the entire system, and
to avoid situations in which a malfunction or failure of such TOSHIBA products 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 TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling
Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..
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TOSHIBA T6A39

Pin Assignment
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e The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal
equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These TOSHIBA products are
neither intended nor warranted for usage in equipment that requires extraordinarily high quality and/or reliability or a malfunction or
failure of which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage include atomic energy
control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this document
shall be made at the customer’s own risk.

» 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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Pin Functions
Pin Name 110 Functions Level
O1to 080 | Output |Output for LCD drive signal V?/%to
DIl to DI4 Input Input for shift data
(Shift Clock Pulse)
scp Input Input for shift clock pulse
(Frame)
FR Input Input for frame signal
(Latch Pulse)
LP Input Input for shift clock pulse
(Dual Mode)
DUAL Input Terminal for dual input mode or single input mode select
(Direction) Vrn t0
DIR Input Input for data flow direction select ?/Dss
(Data Format)
DF1, DF2 Input Input for selection data format (1-bit, 2—bit, 4-bit)
DUAL DIR EION1 EION2
L L ouT IN
EIO1, EIO2 1/0 Input / output for ENABLE signal L H IN ouT
H L ouT IN
H H ouT IN
VbD — Power supply for internal logic (+5 V)
Vss — Power supply for internal logic (0 V)
V2 — Power supply for LCD drive circuit —
V3 — Power supply for LCD drive circuit
V5 — Power supply for LCD drive circuit

Relation Between FR, Data Input and Output Level

FR Data Input (DI1 to DI4) Output Level
L L V2
L H Vbp
H L V3
H H V5
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Data Input Format

DATA INPUT DATA FORMAT
DF1 | DF2 [DUAL| DIR | bits
DI1 | DI2 | DI3 | DI4 | © DI1 ®|0 DI2 ®| 0 DI3 ®|0 Dl4 ®
L L L L * * * | IN — — — 080,079--02,01
L L L H N * * 01,02:-079,080 — — —
L L H S * * | IN — — — 080,079--042,041
L L H | H IN | * * | IN | 01,02:-039,040 — — 080,079--042,041
H L L L * * [ IN | IN — — 079,077--03,01 080,078:-04,02
H L L H CIN N * 01,03:-077,079 02,04--078,080 — —
H L H L 2o * [ IN | IN — — 079,077--043,041 | 080,078:-044,042
H L H | H IN [ IN | IN [ IN | 01083037039 02,04--038,040 | 079,077--043,041 | 080,078:-044,042
* H L L IN | IN | IN [ IN | 077,073--0501 078,074--06,02 079,075--07,03 080,076---08,04
* H L H | 4bit [ IN | IN [ IN | IN | 0105073077 02,06--074,078 03,07--075,079 04,08:-076,080
* H L IN | IN | IN [ IN | O77,073.-045,041 | O78,074--046,042 | 079,075--047,043 | 080,076:-048,044
* H | H | H DON'T USE
* Don't Care

(@O —LAST DATA
® —FIRST DATA
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TOSHIBA

T6A39

Timing Diagram
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Absolute Maximum Ratings (

1 _ae D373 Culgul ;

Ensure that the Following Conditions are Maintained
Vcc2Vo2Vo2V32V52Vss, Vss=0V

Item Symbol Pin Name Rating Unit
Supply Voltage 1 VpbD VpbD -0.3t07.0 \
Supply Voltage 2 V2 V2 Vpp - 30to Vpp +0.3 \%
Supply Voltage 3 V3 V3 Vpp - 30to Vpp + 0.3 \%
Supply Voltage 4 V5 V5 Vpp - 30to Vpp + 0.3 \%
Input Voltage VIN (Note 1) -0.3toVpp +0.3 \
Operating Temperature Topr — -20to 75 °C
Storage Temperature Tstg — -55to 125 °C

Note 1: SCP, FR, LP, DIR, DF1,

DF2, DUAL, DI1 to DI4

)
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TOSHIBA T6A39

Electrical Characteristics
Dc Characteristics
Test Conditions f Unless Otherwise Noted,Vss =0V, Vpp=4.5t0 5.5V,
V5 = (Vpp - 23) V +10%, Ta=-20to 75°C

Test " . . .
Item Symbol Cirecsuit Test Condition Min Typ. Max Unit Pin Name
Supply Voltage 1 — — — 4.5 5.0 5.5 \% Vbp
— _ Vop | Vbbb | Vbbp
Supply Voltage 2 V5 -28 -23 | -80 \ V5
Vbb SCP, FR, LP,
H Level V|H Topr =-10to 75 °C (Note2) -0.8 — VDD DIR, EIO1
Input - (Note 3) v | EI02 DILto
Voltage DI4, DF1
—_ ° 0.8 ' '
L Level ViL Topr=-10to 75 °C (Note2) 0 —  |(Note 4) DF2, DUAL
Output H Level VoH — YB% — Vbp
Voltage — \Y EIO1, EIO2
L Level VoL — 0 — 0.3
Output H Level RoH — |Vout=Vpp-05V — — 1.0
Resistance kQ EIO1, EIO2
@ L Level RoL — |Vout=Vss+0.5V — — 1.0
H Level RoH — |Vour=Vpp-05V (Note 5) — — 15
Output Rowm — |Vour=V2x05V (Note 5)| — — 15
Resistance | M Level kQ 01 to 080
) Rowm — |VouT=V3+05V (Note 5)| — — 15
L Level RoL — |Vout=V5+05V (Note 5) — — 15
Vpp =55V Input Data:
V5=-225V every bit — 1050 1400
. fEr =35 Hz inverted
Current Consumption Iss — |fscp = 2.5 MHz WA VSS
Q) (Note 5) O1 to 080
to Input Data:
: No Load low — 770 1000
(Note 7)
Current Consumption | | As mentioned Ier:/peut %ﬁta: . 260 350 A VSS
2 (Note 6) Ss above (Note 7) inverr);e p H

Note 2: R =3 kQ, CL =500 pF

Note 3: Vpp - 0.7 (Topr =-20to _10°C)

Note 4: 0.7 (Topr =-201t0 -10°C)

Note 5: Internal data receiver operating

Note 6: Internal data receiver sleeping

Note 7: Vpp=5.0V,V5=-78V,Vo=Vpp-2/9(Vpp-V5),V3=Vpp-7/9 (VDD - V5)
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TOSHIBA T6A39

AC Characteristics
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Test Conditions
(Vss=0V,Vpp=4.5t05.5V, Vo =Vpp, V5 = (Vpbp = 23) V = 10%, Ta = =20 to 75°C)

Item Symbol Test Condition Min Max Unit
Operating Frequency tscp — — 4.0 MHz
SCP Pulse Width tcwH — 95 —
SCP Pulse Width tcwL — 95 —
Data Set-up Time tbsu — 20 —
Data Hold Time tDHD — 40 —
SCP Rise / Fall Time tr, t — — 30
LP Set-up Time tLRP — 20 —
LP Hold Time tLEP — 40 —
LP Pulse Width tLw — 40 —
SCP-Rise-to-LP-Rise Time tsL — 10 — ns
LP-Fall-to—SCP-Fall Time fLs — 10 —
EIO IN Set-up Time tEIRP — 20 —
EIO IN Hold Time teirp — 40 —
EIO IN Pulse Width tEw — 40 —
SCP-Rise-to—-EIO-Rise Time tse (Note 8) 10 —
ElO-Fall-to-SCP-Fall Time tes (Note 8) 10 —
EIO OUT Data Delay Time teop — — 100
EIO OUT Hold Time tEOH — — 95

Note 8: C_ =10 pF
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TOSHIBA T6A39

Package Dimensions
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Weight © 1.60g {typ.)
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