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LCD Active Matrix Gate Driver

GENERAL DESCRIPTION
The MSM6666 is an LCD active matrix gate driver fabricated in CMOS technology.

Thedeviceiscomposed of a200-bit bi-directional shift register circuit, input level shifter circuit, etc. High voltage
operation at 40 V has been realized using high breakdown voltage CMOS process.

FEATURES

e Number of LCD control outputs: 192 or 200

e LCD control signal amplitude :40V (max.)

e LCD control signal voltage : Positive voltage/negative voltage outputs can be made.
» Variable shift register scanning direction

* Slim TCP package

PACKAGE SHAPE

e 35 mm-wide film TCP mounting
e Tin-plated

TCP PIN CONFIGURATION (TOP VIEW)

O/:uu OW‘JS—; 2 O |

Vee MODE 10, CP OE Vi SHL Vo 10, Ve

This is a pin configuration example when the chip pins (excluding dummy pins) are used as
TCP pins.
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
(Vss=0V)
Parameter Symbol Conditions Rating Unit
Power Supply Voltage (1) Vee -0.3t0 +42.0V \%
Power Supply Voltage (2) \/ . . —0.3t0 Vpp + 0.3 \%
Power Supply Voltage (3) Voo Ta=-20"Cto+75°C —0.3t0 +22.0 \%
Input Voltage V, —0.3t0 Vpp + 0.3 \%
Storage Temperature Tsra — -55to +125 °C
RECOMMENDED OPERATING CONDITIONS
(Vss=0V)
Parameter Symbol Conditions Rating Unit
Power Supply Voltage (1) Vee 20to 40 \%
Power Supply Voltage (2) \/ 0to 20 \%
Ta =25°C
Power Supply Voltage (3) Voo Vp +3toVy +5.5 \%
Power Supply Voltage (4) Vee — Voo 10to 25 \Y
Operating Temperature Top — —-20to +75 °C

Voltage settings

1) The MSM6666 can be set to give a positive voltage or negative voltage LCD control output. An example of

negative voltage output is shown in 1-1), and an example of positive voltage output is shown in 1-2).

1-1) Example of negative voltage output
(Ves=-10V, V =0V)

to O
Vee (20V) == mmmmmmmmmmooo O, 10 Q.
“Logic ~Logic 7 T
_lnput ___ output _____ i
Voo (3 V)
VDL«)V)____{tf}_____ITTL____________
Ve (=10 V) - oo —L

1-2) Example of positive voltage output

O, 1o Ouw

(Vss=Vp=0V)
"""Logic ~"Logic T
___dnput ____ output _____

2) Input the logic input signals (CP, SHL, OE, 10,, 10,) with an amplitude of V5 — Vo, .
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ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vee =20V, Vgg = =10V, Ta = —20 to +75°C)

Parameter Symbol Conditions Min. Typ. Max. Unit
Vi *1 — 0.7 x Vo) +V — Vv
“H" |npUt Voltage IH1 (VDD DL) DL DD V
Vie *2 —_ 0.9 %V —_ Vee
Vi *1 — Vv — | 0.3x -Vp) +V,
“L” Input Voltage . oL (Voo = Vo) +Viu Vv
Vi *2 —_ Vss —_ 0.1 xVcc
“H” Output Voltage Vou *3 10 = -40 pA Vpp— 0.4V — Voo \Y
“L” Output Voltage Vo *3 10 =40 pA Vo, — Vo + 0.4V \Y
Input Current I, *1 — -5.0 — +5.0 HA
“H” Output Resistance | Roy *4 | Vo=V —05V — 600 1500 Q
“L” Output Resistance | Ry *4 | Vo=Vs+05V — 600 1500 Q
Ioo No load — 30 50 HA
Supply Current fep = 50 kHz
I — 500 900
e 1/600 duty WA

*1) Applicable to pins CP, SHL, 10,, 10, and OE.
*2) Applicable to pin MODE.

*3) Applicable to pins 10, and 10.,.

*4) Applicable to pins O, to O,.

Switching Characteristics

(Vee=20V, Vpp =5V, Vo =0V, Vgg=—10 V, Ta = —20 to +75°C)

Parameter Symbol Conditions Min. Typ. Max. Unit
Clock Frequency fep — — — 100 kHz
CP Pulse Width twep — 400 — — ns
Clear Enable Time twer — 1 — — Us
Data Setup Time toetup — 300 — — ns
Data Hold Time tho — 300 — — ns
CP Rise Time t. (CP) — — — 30 ns
CP Fall Time t; (CP) — — — 30 ns
torrn (tera) | G, =300 pF - — 700 ns
Propagation Delay Time | to ., (o) | CL =30 pF — — 400 ns
torns (tors) | €. = 300 pF - — 700 ns
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TIMING DIAGRAM

SHL= H
(SHL = L)

(VSS = VDL = O \/)
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10,
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OE 705 VDD \05 VDD

0110 O

5/9



PEDL6666-04

OKI Semiconductor M SM 6666

FUNCTIONAL DESCRIPTION

The MSM6666 generates signals to control the 200-bit TFT gate using the 200-hit bi-directional shift register
circuit and outputs them after level conversion.

The input signal for the shift register circuit is input in at the rising edge of the clock pulse from the data
input/output pin 1O, (or 10,). Thissignal is shifted at the rising edge of the clock pulse and is output at the falling
edge of the clock pulse from the data input/output pin IO, (or 1O;). The LCD output signals generated in the shift
register circuit is output via the output pins O, to O,y in parallel.

The direction of shifting the data can be selected by the input given to the shifting direction selection pin SHL. If
theinput to SHL iskept fixed at the“H” level, the datawill be shifted successively inthedirection |O; t0 O, ... Oy,
to10,. If theinput to SHL iskept fixed at the“L” level, the datawill be shifted successively inthe direction 10, to
Oy .- O, 10 10,.

When an“H” level input isgiven to the clear input pin OE, the outputs at all the output pins O, to Oy, go to the*L”

level irrespective of the shift data.

The timings of operations are shown below when an “H” level input is givento SHL.

2 3 4 200
CP:LI UL//THH
—
o ST L
o) H
o— I 1
on | y—

10: // L
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Pin Functional Description

10, 10,

These are the data input/output pins for the 200-bit bi-directional shift register.

Theinput data is read in at the rising edge of CP, and is output at the falling edge of CP after a shift register
delay corresponding to 200 hits.

SHL
Thisistheinput pin for selecting the shifting direction of 200-bit bi-directional shift register. The functions of
10, 10,, and SHL are given in the following table.

SHL Shifting direction Data input/output pin
Input 10
‘L Oso0 t0 O, P z
Output 10,
Input 10
“H O, t0 Oygo P s
Output 10,

CcP
Thisisthe clock pulse input pin for the 200-bit bi-directional shift register.
The scanned data is shifted at the rising edge of the input clock pulse.

MODE
This pin isused to set the number of LCD control outputsto either 200 or 192.
The pins to be connected to the MODE pin are shown in the following table.

No. of outputs MODE connection pin
200 Ves
192 Vee

When the number of outputs is 192, the output pins Oy, to O,,, are always set to the “L” level. In the shift
register, the data on Ogg (Or O,5) shifts onto O, (or Og).
* The MODE pin should be connected to the Vg or Vo pin.

OE

Thisisthe CLEAR input pin that fixes all the LCD control outputstothe“L” level irrespective of the shift data
that isinput in the shift register.

The LCD control outputs are fixed at “L” level by setting the OE pinto “H” level.

O, t0 Oy
These are the output pins and correspond directly to each bit of the shift register.
Datain the shift register is output after level conversion.

VDD! VDL
These are the bias power supply input pins.

VCC! VSS . .
These are the power supply pins for this|C.
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CAUTIONS

Since the voltage of the LCD driving sectionis highin this|C, applying a high voltage to the LCD driving section
with the logic section power supply left in the floating condition can cause excessive currents to flow thereby
destroying the IC.

Always adhere to the following sequences when switching ON and OFF the power supply to thisIC.

Sequence 1
At the time of power supply ON : V|, to Vppto Logicinputsto Ve to Ve
At the time of power supply OFF : V- toVto Logicinputsto Vpp to Vg

Sequence 2

At the time of power supply ON : V, toVpto Vto Logicinputsto V.
At the time of power supply OFF : V- to Logicinputsto V¢ to Vi, to Vi,
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NOTICE

1

Theinformation contai ned herein can change without notice owing to product and/or technical improvements.
Before using the product, please make sure that the information being referred to is up-to-date.

The outline of action and examples for application circuits described herein have been chosen as an
explanation for the standard action and performance of the product. When planning to use the product, please
ensure that the external conditions are reflected in the actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum ratings and within the
specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperature.

Oki assumes no responsibility or liability whatsoever for any failure or unusual or unexpected operation
resulting from misuse, neglect, improper installation, repair, alteration or accident, improper handling, or
unusual physical or electrical stressincluding, but not limited to, exposure to parameters beyond the specified
maximum ratings or operation outside the specified operating range.

Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is
granted by usin connection with the use of the product and/or the information and drawings contained herein.
No responsibility isassumed by usfor any infringement of athird party’ s right which may result from the use
thereof.

The products listed in this document are intended for use in general electronics equipment for commercial
applications (e.g., office automation, communication equipment, measurement equipment, consumer
electronics, etc.). These products are not authorized for use in any system or application that requires special
or enhanced quality and reliability characteristics nor in any system or application where the failure of such
system or application may result in the loss or damage of property, or death or injury to humans.

Such applicationsinclude, but are not limited to, traffic and automotive equipment, safety devices, aerospace
equipment, nuclear power control, medical equipment, and life-support systems.

Certain products in this document may need government approval before they can be exported to particular
countries. The purchaser assumes the responsibility of determining the legality of export of these products
and will take appropriate and necessary steps at their own expense for these.

No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2001 Oki Electric Industry Co., Ltd.
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