Color TFT LCD Driver

Panasonic

MN863584-D

1. TYPE

Gate driver |C with 244-pin output for TFT LCD

2. OVERVIEW

* Number of output channels : 244 outputs
* Driver operating frequency : 500 kHz max.
* LCD drive voltage : Vg +40V max.
* Driver output level : Binary
3. FEATURE

Q Incorporating a bidirectional shift register function.
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4. BLOCK DIAGRAM
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5. FUNCTIONS

5-1) LCD Drive Voltage

Negative LCD drive voltage output is possible on the basis of the logic ground voltage,
Vo

X1to X244
V _____________________________________________________
GG Logic
Input
VDD ____________________________________________________
VSS -----------------------------------------------
VEE _______________________________________________

5-2) Operation M ode Sdlection

M ODE="H": Positive Logc
Thestart pulseisfetched a the FX risingedge and the datais shifted.
Thecarry pulse synchronizes with the FX faling edge.
The high-level start pulse corresponds to the V. display voltage.
M ODE="L": Negative Logc
Thestart pulseisfetched a the FX falling edge and the datais shifted at the rising edge.
Thedisplay voltage will be output only when the FX levd is high.
Thecarry pulse synchronizes with the FX rising edge.
Thelow-level start pulse corresponds to the V4 display voltage.
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5-3) Sdection of Shift Direction and Number of Outputs
The shift direction can be set with UD input.

244-output mode

UD Sart Pulse Data Shift Direction Carry Pulse
UD="H" STVD X1—-1X2-X3 -+ X242 - X243 X244 STVU
ubD="L" STVU X244 - X243 - X242 .- - X3-5X2-X1 STVD

5-4) Non-Display Function

OEv

OEVSEL OEV="H OEV="L
OEVSEL="H" |ALL Vggoutput | Norma output
OEVSEL="L" | Normd output | ALL Vgg output

Set the OEVSEL to high level and apply high-leve input to the OEV. Alternatively,
set the OEVSEL to low leve and apply low-leve input to the OEV. Then dl the
outputs will be set to non-display leve regardless of the datain the shift regster.

This function operates without being sy nchronized with the FX.

The above will not reset the shift data
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Pin Name /O Function Description
FX | |Shift register dock input pin | Shift dock of theintema shift register
UD | Input pin for sdecting the UD="H": X1 X244
right shift or left shift direction| yp=v - x244 X1
STVD / STVU |/O |Stat pulseinput and carry STVD STVU
pulse output pins g gn
UD="H Input Output
ubD="L" Out put Input
; ; OEVSEL="H": OEV=Activehigh
Input pin for selecting OEV
OEVSEL ! putp 9 OEVSEL="L": OEV=Activelow
When OEVSEL and OEV pins are s& to high
leve or low leve, the corresponding LCD
Input pin for selecting input drive output pins will be & the level of OFF-
OEV I polarity potentia (Vg) without being synchronized
with the FX regardless of the contents of the
datain the shift register. Not reset.
. . MODE="H": Positive-logic operation
M ODE | Input pin for selecting MODE MODE="L": Negative-logic operation
Vg Or Vg voltagelevel isoutput according
X1to X244 O |LCD driveoutput pins to OEV, OEVSEL , and FX inputs and the data
in the shift register.
V Power | LCD driveoutput power Power supply for thelevel shifter and output
GG supply | PPy buffer
pply LCD drive power supply 1 This power supply drives LCD.
vV Power | v systemground Ground
EE supply |LcD drive power supply 2 Provides this pin with LCD drivevoltage.
VDD SPS;V;;/ Logic power supply Power supply for thelogiccircuit
V Power Vpp systemground Low leve reference voltage for logic
SS supply | °°
Pins which have same name at the input side
COM1ltoCOM4 Through wiring pins and output side are oonneded: _
They are not connected to a circuit.
dummyl to b o Dummy pads only locaed.
dummy8 urmmy pads They are not connected to adircuit.
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7. BASIC WAVEFORM

When M ODE="H," OEVSEL="H," and UD="H" ( ):ubD="L"
1 2 3 4 5 6 7 243 244 245 iT_L
x| AL L LT Lo e
STVD |><| «
(STVU) .
OEV &«
X1 «
(X244) 4
X2 «
(X243) 4
X3 p
(X242)
X243 «
(X2)
X244 g
(X1)
STVU «
(STVD)
When M ODE="L," OEVSEL="H," and UD="H" ( ):uD="L"
1 3 4 5 6 7 243 244 245 246
Xy U U U U U
STVD | g
(STVU) ‘
OEV «
X1 g
(X244)
X2 g
(X243)
X3 «
(X242)
X243 «
(X2)
X244 «
(X1)
STvU &«
(STVD)
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When MODE="H," OEVEL="L," and UD="H" ( ):ub="L"
1 2 3 4 5 6 7 243 244 245 246
~_ | 40U LU UL HOHLUL
STVD FT «
(STVU) o
OEV >
X1 &
(X244)
X2 &
(X243) -
X3 «
(X242)
X243 &
(X2)
X244 P
(X1)
STVU «
(STVD)
When MODE="L," OEVEL="L," and UD="H" ( )-ub="L"
1 2 3 4 5 6 7 243 244 245 246
Xy b0 u ok
STVD | 35S
(STVU) :
OEV »
X1 «
(X244)
X2 &
(X243)
X3 &
(X242)
X243 14
(X2)
X244 14
(X1)
STVU K
(STVD) |
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PRODUCT STANDARDS

A. ABSOLUTE MAXIMUM RATINGS Vgs=0V
Parameter Symbol Rating Unit
Al | Supply voltage1 Vbb -0.3to+7.0 \Y
A2 | Supply voltage2 Vee -0.3to +44 \Y
A3 | Supply voltage3 VEee Vgg-44t0+0.3 \%
A4 | Digtd input voltage V, -0.3to Vpp+0.3 \%
Operating storage o
A5 temperature Topr -30to +85 C
Operating ambient T o
A6 | ramperaire a -20t0 +75 C
A7 | Storagetemperature Tsg -55to +120 °C

Note 1) T he @bsol ute maximum ratings are the limit va ues beyond which the IC may be broken. They don't
assure operation.

Note 2) T he operating storage temperature is the temperature range beyond which the IC may be broken. They
don't assure operation.

Note 3) The va ues specified in the Product Sandards are guaranteed on condition that the IC is gpplied to
the manufacturer's standard packages.

Note 4) Set the drive voltage to satisfy the following condition when the IC is turned on and turned off and
whilethe IC is operating.
Vee<Vee

Note 5) If voltage is improperly gpplied to the IC when the IC is turned on, ahigh current may flow to the IC,
and the IC may betotdly broken.
When turning on the IC, gpply Vpp first. Then goply Ve, Vg, and thelogic signd ater Vpp has
risen to 90% of the set vdue.
The Vg input, Vge input, and logic signd input can be turned on in any order, provided that the

following conditions are satisfied for the protection of the Vg power supply.
A) ThelC isin norma operaion a therising edge of Vg (i.€, the Vg output is sdected for only
asingle output) or dl the outputs are in Vg output condition.

B) All theinputs are not open and are grounded by alow impedance path until each power supply and
thelogic signd rise

V
90%;_(53/
Vbp /

Vee
Note6) Activaethe OEV, however, iftheVyp, Vg, and V5o power supplies are turned on simultaneously.

Vss
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B. OPERATING CONDITIONS

T -20°Cto +75°C Vgs=0V

i Ratin
Parameter Symbol |Condi-| 0 Unit
tions | Min Typ Max
g1 | OP&raingsupply Voo 26 2.9 36 v
voltage 1
Operating supply
Vgg-V
B2 voltage 2 cG-VEE 10 40 Vv
B3 Operating supply Vs Vop Ve +40 Vv
voltage 3
g4 | OPAINgsupply v Vg-40 Vop-10 |V
voltage 4 EE GG DD
* Thededay time of drivingoutput is not guaranteed in the following conditions.
Rating _
Symbol Unit
Min Typ Max
Vbp 2.6 29 3.6 Vv
Vee Vbp Vee+20 \Y
VEE VGG-lO VDD'5 V

Operating voltage range of Vg and Vg when Vpp= 2.9V

40

(71V,329V) g5

Ve Voltage (V)
GG 20
(-21V,179V) —— |
(71v,129v) — 10|

I

(-21V,2.9V)

Ve voltage (V)

® The values specified in the Product Standar ds are guaranteed on condition that the IC is
applied to the manufacturer's standard packages.

| (-37.1V,29V)
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C. DCCHARACTERISTICS

(1) DC Characteristics T4 25°C Vgs= 0V
N Rating |
Parameter Sy mbol Conditions Unit
Min | Typ | Max
Operating fex = 20.0 kHz
C1 | supply current lop | Vpp =33V 50 HA
(Vop) Vee=-15V
Operating Vee=15V
C2 | supply current lec No-load output 300 LA
(Vag)
Quiescent supply
| In standby mode,
C3 | current (Vpp) DS Voo=33V 10 HA
Quiescent supply Vee=-15V
C4 current (VGG) IGS VGG: 15V 10 uA
T4#25°C V=0V
i Rating
Parameter Symbol Cpndl . Unit
tions Min | Typ | Max
1) Input pins (RL, FX, OEV, OEVSEL, MODE)
C5 | High-leve input voltage | Vim1 0.8 x1.65 Vbp V
C6 | Low-leve input voltage | V1 0 0.2x1.65| v
C7 | Input leskage current L1 -10 10 LA
2) /O pins (STVD, STVU)
C8 | High-leve input voltage Viu3 0.8 x1.65 Vpp V
C9 Low-leve input voltage Vi3 0 0.2x1.65 V
C10 | High-leve output voltage| Von | -100 pA | Vpp-0.4 \%
C11 | Low-leve output voltage| Vo, 100 pA 0.4 Vv

® The vaues specified in the Product Standar ds are guaranteed on condition that theIC is
applied to the manufacturer's standard packages.

SDFO0031AEM
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T4=25°C V=0V

. Rating _
Parameter Symbol Conditions . Unit
Min | Typ | Max

3) LCD drive output pins (X1 to X244)

C12 Sjﬁ%nmt leakage Vior -50 50 A

Ve=15V
Vege=-15V
- Vou=Veer05V
RonVeg |VouVes 600 | 1000 | ©Q
V o isthe voltage that
isapplied to X1 to X244

_ pins.
C13 Ou_tput ON-state

resistance V=15V
Vgg=-15V
RON-VOFF Vou=Veet05V
V g isthe voltage that 400 1000 Q

isapplied to X1 to X244
pins.

4)  Through wiring (COM1 to COM4)

C14 | wiringresistance R 10 Q

com

® Thevaues specified in the Product Sandar ds are guaranteed on condition that theIC is
applied to the manufacturer's standard packages.
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(2) AC Characteristics
T4 25°C Vgm0V

Rating
Parameter Symbol| Conditions Unit
Min | Typ | Max

C15 | Clock cycle tex 2 us
C16 | Clock high-levd pulsewidth | tyy 500 ns
C17 | Clock low-leve pulsewidth | Twe 500 ns
C18 | STV datasetup time t, 100 ns
C19 | STV datahold time t, 300 ns
C20 | UD setup time ton 100 ns
C21 | UD hold time th 300 ns
C22 | M ODE setup time lan 300 ns
C23 | MODE hold time e 300 ns
C24 | STV output delay time L | C_=50pF 350 | ns
C25 | Xnoutput delay time togo C_ =500 pF 1 us

® Thevaues specified in the Product Sandar ds are guaranteed on condition that the IC is
applied to the manufacturer's standard packages.
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AC Characteristics Timing Chart

twL twH 3 J 1> R
L7v /80% 80% X A 80%  80% /- 80%
FX >< X 50% 50%
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Request for your special attention and precautions in using the technical information
and semiconductors described in this book

(1) An export permit needs to be obtained from the competent authorities of the Japanese Govern-
ment if any of the products or technologies described in this book and controlled under the "Foreign
Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this book is limited to showing representative characteristics
and applied circuits examples of the products. It neither warrants non-infringement of intellectual
property right or any other rights owned by our company or a third party, nor grants any license.

(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the
product or technologies as described in this book.

(4) The products described in this book are intended to be used for standard applications or general
electronic equipment (such as office equipment, communications equipment, measuring instru-
ments and household appliances).

Consult our sales staff in advance for information on the following applications:

* Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment,
combustion equipment, life support systems and safety devices) in which exceptional quality and
reliability are required, or if the failure or malfunction of the products may directly jeopardize life or
harm the human body.

¢ Any applications other than the standard applications intended.

(5) The products and product specifications described in this book are subject to change without no-
tice for modification and/or improvement. At the final stage of your design, purchasing, or use of the
products, therefore, ask for the most up-to-date Product Standards in advance to make sure that
the latest specifications satisfy your requirements.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum

rating, the range of operating power supply voltage, and heat radiation characteristics. Otherwise,
we will not be liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of
incidence of break down and failure mode, possible to occur to semiconductor products. Measures
on the systems such as redundant design, arresting the spread of fire or preventing glitch are
recommended in order to prevent physical injury, fire, social damages, for example, by using the
products.

(7) When using products for which damp-proof packing is required, observe the conditions (including
shelf life and amount of time let standing of unsealed items) agreed upon when specification sheets
are individually exchanged.

(8) This book may be not reprinted or reproduced whether wholly or partially, without the prior written
permission of Matsushita Electric Industrial Co., Ltd.

2002 MAY
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